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A8S'rRAC'f 

In J:ec ~ yean. aynthet.1c pyretiU:ol4a • ge1ninQ 
praninence in insect peat control. Of~ 1t neeea. 
to combine tileH c::h_lcal. vl fung1cid.. combat insect 
peeta and 41 .. _. simultaneously i:O 8a time. labOur and 
money. ~. racoanen4lDg .uch canbinationa, the c:on;> t1bi-
lity of thea. cb lcele needs to be aacertei,n 4 h ce th • 
• autl_ vere taken. 

2be biological effectivene.. Of 8ynt:h doc pyreth.coida 
and fungicid. mixturee vas stud 184 against the test in ct 

t;A~
C1nauH5Uf J'b. and the i:eat fungws ~~~[lwn 

Pa •• ~1!i. iiIul.lon stability ~ tl'l pyrethiOlCl8 
__ ~ __ M with fun;1cl4ea an..1 tb phytD~1cley of. t:he 
~ a on cotton crop wera alec .tudied. 

'lb reau1ta 1ndicated t cypean tM'in,pemethr1n and 
fenpJ:'OpethriD in caabination vit:h lo.fU c:ont.:eDtration. of 
carbenda31m er manc:ozeb (10 Cl 100 ppn) "... synergistic to 
12..~~ but 6:1tagonist.1a with higher Cf)ftcent:rat.1ons 
Tl0b0eD4iooo ppm} of funglc:i4_ to the t4t.t insect. CUban­
duim and maneoze)) ~. aynergiat.1e with lU.;ber concentra-
tion. of pyrethrOi4a t:o H. !BEs1M but ani:aooni.Uc with 
low._. concentraUons endh;;:r no effect v1t.ta intel:med1uy 
concentr 'tiona. 

The eraulsion .tab111~y of permathrln ana !.n thz'in 
vas effected due to re eedimontetion wh.n lib with man­
co.eb 'but unaffected wi tb c:arbencSa.im. Cypormethriil, perm.­
thJ:in or !enpropat:hrln vera found phy.1c:ally canpaUbl. with 
aarbendaa1m. "' ••• three.yn Uc pyrethr01<!s in combina­
tion with e11:her Of the fUngicides were non-phytotax1c to 
cotton. 



INTRODUCTION 



!h • .tnteNllw __ 1eul tu'al pJracUces auch .a ~1ng hlOb 

yle14ing 9ariet1_. .-ces81ve us. of ayntheUc ferUl1zer •• 

JDOnOCulturiDO, J.u1ga'te<1 cond1~. etc., contribuhd to the 

1 

ani! 41 •• e .... MOre ot~, insect peata and eSU. sea occur aimul .. 

uneously eau.atno enormoua crop 10.... warranting the farmer to 

take up effecU_ control me.aures. As most ot the pe8e1cJde" 

cannot control insect. ~au end 4ia.s.. oceurrino .1mu1 t,aneoualy 

Oft • crop, ftrl' oft$2 it !HtCcnIe. nec..,aU'Y i:O mix an 1nsecUci4e 

with a fung1c:144t an4 apply on • crop. (ka1n. an also being . 

~eeted with a mixture of in.-cticid. and fungiCide to min~lae 

los... 1n storage due to insect pesta and 41s 8.e. By eppl yin 0 

a m1x~e 01 'bIO or ncr. chemical. the cos t of control mea.urea 

can be redUced. provided. 1~ doea not cause adverse .ffeets on 

peaticicS". It elao _avee dme end laboUr and IOOre area can be 

cowre4 in • unit Ume. 

Inaecticide. an4 fUnOlc1d_ wben mixed together tend to 

z:eact with each other ~It in this process . !ncr.need or deer . ad 

~1clt.y of any c,f the ch_ical may result. Th physical 



PZ-OpeE'U.. of the peat.icid.s are likely t.o be aff_ • 

JD.1xture may .lao caua. phytotoxicity 1:0 the crop. 

'lherefora. it: is highly • __ tiel to t:es t tor thea 

affeeu before reccmmen4.lng any of the reeenUy popular! • 

• yDt:heUc pyrethro~ lor miXing with a fungicide. Hece 

2 

pres .. t 1nvestioat1ona were COIlduc~ 1:0 ~~ the canpat1bil1ty 

of ~ ... yni:he~e pyr.~1d. with two c:onmonly used fungicid •• 

in r •• pec1: of 

i) bic>loq1cel effec:" ..... 

11) Physical compat:tbl11~ 

1ii) ph~~c1t.y. 

, 



REVIEW OF LITERATURE 



Litera=r. on the ccaspet.1bl1i~ of inaeeUcU .. with 

tungtcid •• haa been revifted Uftder the following broad area •• 

8, COmpaUbUi~ of inaectic1de. with fUn91cid.. aD4 
fert111ac. an~ 

C. Mlya1c:al oc:.patibiliq. 

A. CCP9Mm111sx 0« ip.tsS1cid •• ,,1. Cupqls14U 

Leuktl (1953) menUoned tha~ DD'1' and cere. aD mixture 

reduced both ins ectic1c!al end fUftg1c.:l.4al eff~ of DDT anc! 

oereaan respect:!".).y. Magnesium oxid. aM., to copper carbOnau 

or BPer90D in • ...s tr.atmen~ hact reduced the .ffe~ of funOici-

4al prope~ in the contJ:Ol of IIOqyhum 10." 8t1'ftl~. while ma~e-

8iwn oxide mixed with 8Ulfur incr aed the fun01cl~ eff.<* of 

aulfu.r. 

Heel,llen d Al. (1954) testae! 29 du.a~ caabinaUol\. on 

11" .cose "ariet1a. ib fiel d trial,,_ 21'I'Y used :t1neb alone or 

in comb in ad-on with 1.5 per cent Al'amia. 1.5 per sen~ o~tran 

aM 4 per een~ lIalathioft. 'l'her reponed that: t:here vas no inter­

action between the fungicide. and .:I.n.~icid.. in controlling 

1:he black .pot D1Rlocvpon lOIH-

D1tman H Al. (1955) obaened no 8 1vniflcant difference. 

in the efficacy Of lindane,. chlordane. aldrin or dieldrin wen 

3 
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gee! .. enulsJ.ons .ither lone or in c:omb1aeUon with fungict-

4_ capUD and ths.r.. againa~ .Md com -goat tfXltmD glJ.!S£U£!l a. 

ana .ead decay fungi. 'l'bey veated aeeda of pea, enap been and 

lima bean wi'th the above iftsecUcides end fungic.ldea by alurry 

-~. 

Arnold aDd Apple (1957) demonstl'at.ecS tha~ add1~on of 

30 181 Of dieldrin, heptachlor or aldrin per bushel of Com 

~4 no ad..-se effect on the fungicidal acUen of capi:en, d1chlon 

and thirem when uaecS ea a alurry treatment against Pxtbiym app. 

L1n4ane w1ti'l captan ahowe4 alm11ar ~e.ul ts while 41chlone and 

thiram roduee4 germlneUon .ignificantly. 

Han.in; (1957) obaerved h19her germinaUon of 8O~ seed 

with insecticide-fungicide combination. web aa dieldrin-

thiram and a14rin-cyano (metilylomercuri) guanidine than with 

fngieide alone. He alao teeted fungicide and 1ftaec~c1d miK­

~.s in seed Ueatment for the control of co~ed kernel ~~ 

of aorghum and comple_ control of anut; was obt:aine<1 with the 

combination. of thiram-d1U4rin, captan - dieldrin en4 capten­

I1ndefte. 

Luke Al Al. (lHO) ddigned fUng1cid ... 1n.actici4e comb!-

naUona for the control of Me1miDthq'R9rium latitym P. K. and • 

and Sitq;bily om,. L. on ry.. ~e four at eff ct1_ eombi­

ndion. were ceresan M and DDt'. Del_an A- D, Cer an 100 and 

50 per CeD~ malathion aml.lon. and Orthoclde aoed protectant. 

Travi. en4 Henneberry (1960) combined maneb.!ubam.zlneb, 

"",_.~rJllni vi'th .eerle . 1z •• Arsaita, malathion, a eJ\4 



pbOrete for th. contrOl of Diplocprpon £9'0' and '1"trMychw! 

Mlu.\y. S'\cp\U1c8b~ differences in yield were not. obaerled 

betw .. the u eatmenu of fungicJ.4 alOM and fungicide ancS 

acaricide mixtures. 

Allen !l 11., (19«51) reportAd that heptachlor in combl­

naUOD with capten .,hancad the protecti .. action of .captan. 

Ceptan u-eet.e4 seed improv.4 the seedling stand 'When used with 

h tnchlor ferti11mer mixmrea. 

R ~acberyu_lu (1970) teated aynerglaUc/anugoniatic 

action Of i naecUclde-funglclcSe COJIbinaUona against. ""glum 

!!9RililoRM. H. found that. cereeen-cerbaryl aDd copper oxychlo­

c-l&t-.:l in ~_ were synergiat.ic. while the mJ.xt:ur.. of 

zll'l8b-caz1)aryl copper oxychlori40-perath1cm aDc! 8e:rllat.e­

cax'baryl aD tagon1. t.ic. 

4ftlObbl an4 JageD Mohen (1971) U'ie4 fWl9icida and 1n"ec~i­

cide canbinaUona for eorghum seed 'tre tment. 1bore \faa batter 

grow1:h in fura<!an and furadan th1refft troa~ ploU than in 

thU .. and check ploU. Puraden-thirem treatment. yielded 

sJ.gnif1cantly more grain than the other ueatmEmU an4 control. 

The funglt.oxlciq of thirarn waa not affact.ed Vb mixed e1th .. 

wlith fu.ra4aft or herb1c1d_. 

Svamp u Al .. (197.) .howed ttl. t the GCtivlt.y of maneb, 

.!neb, .1rem. mancos • decs.norph was increased and that. ~ 

• thS'lmol was ced on mixing w1 insect.1cide •• 

5 
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'lbobbi Jt1 .I!.. (1915) _chi a.Usfactory eontl:Ol of 

aorgh- .hOOt: fly ASl,lv:1qonl .m'. an4 Qrain amut SFlUlC,loth.!9-

19Ab1 with. cerbofu.r:en t:hir_ ueatment.. Thi. treatment yielded 

more grain and ,ignif1canUy more fodder than the other 

tr .. t:rnena and ttol. 

Ajit xumar (1916) ooUced aynerg18m in eombinaUons of 

e ... la_ + carbaryl. Plantvex+earbaryl and SUlf.+melath!on. 7b • 

• ynerq1am was w11:h respect ~ the !ncreaseel efficacy ot inaeet1-

cia8 on the fungicide. But combinat:.ions of enlat:e-tmalathion. 

captan+malathion tlftd capaJn+phoaalofte abowed en oonietic: 

~fect g.1ft8~ th fungua Gl l9'p9lj'i]19 amptloPhagum (Paa •• ) acc. 

and insect peat. Pac;'b)1!t£Ul chiDE'" L. 

~111 • a - (1"6) studied the interaction bet:ween 

fUng1ci4.. and acaricide. on cucumber:' in O'lass bouse usinO the 

fun9U't gy.ipb, siqhoE1CtM'W!!. '.rhere Ya8 ofte'l an incr •• in 

ac:Uvit y of fungicldu on mixing acaricid.s with funqlcidea 

tl\1ophanai:e. Qhlorenl1. fo.:mathion. dcdemorph and dlth,1oeerb .... 

mate •• 

Hordes !1~. (1914) tested germination of sorghum aeed b y 

using fungicide. visa. , tbiram, agroaen, and captan either alone 

or in combination vi carbofuran against sorghum ,hoot fly_ 

'rhey concluded that ther was no effect of fungicides en O'errd.­

h Uon of . eada either aloae or in comb1naUon with the insecti­

cide. De d hearu due to .bootfly a~taok declined with combiba­

Uon. and the elf 1cacy of carbofuran v • in no way enhanced or 



ired 1n eombLnation with th funglaid • 

Lal and Pandey (19'70) atuc!led the aompaUbll1ty of 

different concentreUons of funqio14e zir with the insecti­

cide phoephami4on. herbicide propanil and macronutr1ent urea. 

In all. 189 combinaUons ot the above chemical. were used 

a nm againa~ H,einthosporlW!! 2mU. 'ft\ey found ~ t the 

comblnaUons vere not only CQlQpQtibl. but in scme cu ••• howed 

.ynergieUc eff**. 

Gar (1'80> inwaUgata4 ohefn1cal and b.1.o1001cal ~tl­

biliti.s of in.-et1clde. + fungicid .. and fungicid .. + fungl­

Cldea, and tile effeeUftD.s. of these eombinaUon. in the 

contl"Ol of crop cSi •• ases end peau. He recouiuended spraying 

frui~ 'trees wi th fungicide. and .cne insecticide. 8gain.1l scab 

(VEW.t, app. ) and powde&'Y mlldwa. 

atw.Uea tor oontJ!'Ol of aphid MyIuI RE,1e" Sul.. and leaf 

apot and c:!J .... bac:k di.,a... of chilli... 'lbey ahowed that. combi­

nations of insecUcid .. and fUnglcld .. like met:hamidoph08 with 

maneb/ca~ol and fMC 35001 with maneb/c pbfol had an acS41ti 

effect in the oontzol Of aphida •• or leaf a~ d ie as_., 
captafol in COIIIblnation with inaecUcl.de.e proved better as 

against maneb. !he cS1e-baek disease of chillies vas cheeked 

effectively by most of ti\e inaect1clde combinaUona with 

lDaneb a cepWol respectively. '.lbe different: cQftbinaUona Of 

inaecUc1d .. end fuftGic1~.. wer. found be CC)q)aUble 

an4 non-phyt.ot:od.c. 
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Ora4U and Su'ttOtl (1"1) t. rtad that the funoiataUc 

anc! fungicidal acUvl ty of mancozeb as meeeured by apore 

gcm1neUon end ge&'mtube lenoth of conidia of 801i£YOPPbl"i, 

tRthl4M an4 Q1911Ftl1' S1nCNl9!i1 Peftz. we. reduced by the 

ad4iUon of in.eet1c1d .. pho .. t ana aziuphomnethyl nd ti\a 

of ~ptan by pho...t, .. 1ftpho i;hyl aDd aodl_ bora~ C. 

nuU'ient}. 

"Ju and Reo (1981) r.pO.rted tha. D1~ane M-45 alone or 

in COI'lt»1naUOQ with 8Cuiclde./inaecUa1dea d1cofol. phoe.lone. 

quinalphoa. 4iMthOa_, carberyl an4 mon~tophO. we- found 

.tfec:Uve in the control of chill11111:e. 

BhaIJ1caran end Pr J<Ualar (1982) reportad maxinun enhance­

III t of inaecUeidal aotivlty in eombinaUons of quJ.nalphoa + 

DlthlU\. Z-1S. malathion + " incaan and malathion + cunan L when 

tested v1t;h 1:I\e red flour beetle atibolium CMtIl\tyGJ Herbst. 

in the labOrat.oQ'. 

E'thion Was found to be compatible with coppu- oxyahlorlc! , 

ce11a1n. nickel chloride and wore effecUve in controlling the 

pJ.n)c and purpl e mites on tea when pl ied individually ane! in 

c::ombinaUon with funqicldea at C' doe.g8, vli:hout any 

phytotos1clt.y (Kalyanramen.1982). 

Cainoa (1983) shOWed that .. combinet1on of exyl 

carbofuran lowera4 tb. incidence of blao'k shank dis • in 

tobacco and 1nc:reeaed th yield. hi er than ,,11:h mftalaxyl 

alone. 

8 



akah.s.n.oorthy .tl Al,. (1983) report&<! titat the r.d.xtur. 

of cUcofol 0.018 par cen.~ and maneb 0.2 per cent was quite 

compa_U,le end gave OOOC! control of the yellow mite Hemiw­

fODRSNI J.oW' and leaf apot diseaae. Altern.,!, loltn! and 

ptrcotPOEO St0Rl1s1 on chill!. 

Prekuh and Jtauraw (1983) at:u4J.ed the compat:.1b1l1'ty of 

certain insecticides .,ia ., PyJ:04uet, mal.thion, eUimfoa v1t:h 

fungicid.. lilee earben4az.ta. cereean and Drd.1eol for the con-

trOl Of paddy moth, Sil2teosm SKOal.11, OliYier and s borne 

fungi in stored p My. Out. of 16 combinations tested, only four 

combinatJ,ona .,i •• , malathion with cer •• an. Pyrodust with cerben­

daaia. malathion with carbendas1m and euimfos with carbendasim 

wee significantly CClQpatJble and controlled the inaect e.nc! 

fungal inf .. uUOft and enhanced the seed "iability. 

Mencoaeb tid found to have aynet:Oiat.ie effect with 

carbaryl, phoapham14on and 41methoate but antagonistic with 

monocr:otophoa. There Was no a pprec1abl re4uctJ.on in toxicity 

when it. va. mbed with decemethrin, cypol'lllGti'lrin, rnetilyl 

rlMftAfI'On and qulIlalpboa (Tripath1 &. Al., 1983). 

Reddy (1984) obauve4!n !,!yp ew.d1ea 'that f valerau 

at. LCSO w a aynergUUc: at. lower concel'lU'at.ions of carbendaa1m 

but antagoniatic Ai: bigher conceDU'st.1ons and ha4 no effect a t 

intermediary c:oncentr~UOD.. H. also obserfW4 tha~ the LCSO 

of fen~ luate "a& .yner91s~ic with menco:aeb a~ concentrati ons 
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ranotng from 0. 0001 0. 2 per t t:o oro.oph11 melenog . ter 10. 
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In n.s.o Ind a U!2 .w~J. .. were _ de by Abbcieh (1 5) 

tea. the CCtftpetiblllty of fow: inseeUcidea vi •• * SHe, 

en4oau.lfan, aarber:yl and ~pho. with •• ven fungicide • 

.-1z., cub c!laa1m, triacSimefon, y1 t:evax, zineb, mancozeb, 

eultur and copper oxychloride. or the 56 tunoia14e-lnsec~1c14e 

combinaUona usted 8CJaJ.ns~ P£019pbl1a IMl anog •• W , 6 comb in a-

OIlS .hewed .ynUVi_, 1 antavoniam, 31 equl. 11_ and the re­

maining 12 .hOwecS bOth syneroi8Jft ane! antaoonltm. Of the 6 fUn;i­

cide-insecticicSe comblna~lona t:ha~ vere synergl.t.1e on the 

mol:'t:ell~ of jl. !MlpPoql'W, 3 comb1naUons were synergistic to 

Spo4opW' 11 ••• 11\8 aynerg1sUc combination. war carbaryl­

-vitavax, monoc.rotopho.-mencozeb, 1DOft00000tophoa-sineb, vl1:aYaX­

cerbaryl, mancozeb-monocrotopho. and .1neb-taonocrotlOpho. whU. 

BHC-aulphur eomb1naUOft proved to be an~agonJ..Uc • 

.I. CgftpaU!?11ity of . WICUsj,de, "iSh fung1cide. and fe£,111zer• 

NanG enu Dwlvedl (1972) evaluated the fungitoxic activity 

of thirao when mixed with f ertilizers l ike urea. calcium sulphate, 

zinc: eulpbate, ferrou. IUlphate and borax and lnaeeUcid_ viz., 

lathion, endrln, meta.yatox and SHe against !1el!plnth2lR2liurg 

mayd&a. They ccnclu4eCS that the u. of th e fertilizers and 

inaeeUcJ.d .. togethe r did not: .ffect: the t:ox1ci~ of eapbD anc2 

thir8l1l and none of these mixtures pro&lced any phytotoxiciq- on 

sprayed planta of ma1~e 81\4 wheat in the laboE'a tory. 

Oehiph81e end Bhh'ud (1978) to.ted three fertilizer­

ticidal mixtures for the control of insect peeU like the 



boll We) f p ink boll WOB ja •• i~ on cainfe4 cotton 

an4 found endoaulfan + urea u eatment = be moat effect!" 

tollowll4 by en40eulten and 4_thoat ... urea. 

11 

The efficacy of different fertilizer-pesticide mixtur a on 

ric. vas stndie4 by Math.., ~ Al. (1918) and found urea-eyt.rolan 

combination the beat as it redu.c:eCl tile pest populaUon of .tem­
borer, gall midge ancS lea! hopper c onsiderably an4 thereby in­

creased the yield. 

Lal and Pandey (1982) evaln. the biological compat1bl-

11q- be~ three inaecticide.,. cronutrlent and fl_ foliar 

funqlc14u. ",ey .hewed t:hat the combin Uon of eaptafol with 

J.nsecticidea an4 ml onutrient was .ignif1eanUy superior. fJIh 

reaulU alltO lndic:a-.4 that the insecticides dlch1orw., methyl 

4emeton en4 pho.~on aM urea were generally c:ompatibl. with 

the teat fungicid •• , .ince the toxicity of the fungicides wa. 

not .ely affectea in mixture. wit:h tit. ineecticides or ure •• 

Yei.n ane! Harc:h~an Singh (1982) studied the effect of 

pesUc:14 •• and fertUt~er. on the popul tion of 1f'h:1t fly and 

tnc14ence of yellow-ncsa1c v1J:us on;re gram. Appl1c:aUon of 

alcU.carb alone or in c:ombin.Uon with endoaulfan end C8.p tan 8ftd 

ure reduced the viru. infection c:on.iderably. APPlicat.1on of 

nitrogenous and pbOapbat.ic fertilizer. withOUt the use of inaeeU­

clde. encouraged the build-up ~ "hi fly populaUon a. w.ll aa 

the inci ce of y.l1ov-moaaic virus. 

both the pesticides and the fertilizer for q tt1ng hiqher yiel d 

of groengram. 



Range Roddy .IS tie (1993) .tu<11e4 the compat.ibl1iey of! the 

fungicide th.t..ram in c:anbineUe>n with aOZ'O-Chemicals. l!! !ive 

.tu41.. ahOwed th t thiram Va. c:ompa~1ble with most or the agTO­

chemical. _eepi! ferrous .ulph tee l!l yitro .tuM.. 1rKSleat.e4 

tha~ thir8m ahOVea an'tagOD1.Uc: activit.y wlti1 captan. al(lrin. 

aldicarb. phorate. 2.4-0. hexa.lne and ferrous aulphate. 

Paver a J1.. (1995) found pumethrln and cypcmnet.llrln in 

combinaUon w1til carbaryl . aulphur and urea ~feet1'Ve 1n con­

trolling fruit: borer on okra. Carbaryl. aulphur enl\ urea when 

mixed with pumethrin and/o~ cypermet.hrin d14 not hamper tho 

bior-fleecy of the ••• ynthetlc pyr.~s.a.. '!bey obs no 

phytOtoJtic effect.a on okra plantae 

c. PhYI~.l compt$Jbll1\y 

Poe and Jones (1972) reporUd 'tha1t un1c mixed fun.,leld •• 

like totr chloro.t.o~thaloni1:rete. capUfol ancS polyr_ "ltil 

1nsocUcld •• like carbaryl. met:homyl . par thlon and 41methoate 
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in difforent combiDaUOba were phyaically compatible before .pray­

ing except 41!ola'tan + par ion + TOE. 

Reddy (1964) reporte4 that the errulaion aUbl11ty of. 

fen l"ate was et!ee~ due to more se41men'taUon when mixed 

with mancozeb bu1: unaffected with carben4em1m. Dec:amethrln wee 

phy.lcally compatible with carbentSaaim and ~anocoeab. 



MATERIALS AND METHODS 



Investigations were oarried out in the Department of 

Entomology, COllege of Agriculture, Rajendranagar during 

1984-'85 to find out 

i) the biological effectiveness of three synthetic 
pyrethroids viz., perrnethrin, cypermethrin and 

fenpropathrin when mixed with two commonly Used 
fun~~cides such as carbendazim and mancozab. 

11) physical compatibility of the three synthetic 
pyrethroids with the two fungicides and 

iii) the phytotoxic incompatibility of the mixture of 
these pyrethroids with the fungicides. 

3.1.1 Insecticides 

The three synth~ifl. pyrethroids selected for the .tudy 

and their relevant information is furnished below: 
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Common name 
of insecti­
cides 

- - .. - - ~ ~ - - - - - - .- - - - - Form~a-- - ~ ~ - - ~ 
tion Source of 

Chemical name used(%) supply 

-~--~------~------~---~----------------~-----------------~-~------~~ Cypermethrin 

Permetllrin 

i'enpropathrin 

Cyano (3-Phenoxy phenyl}methyl­
cis, trans-3-(2, 2-dlchloro 
ethenyl)-2,2-dimethyl cyclopro­
pane carboxylate 
(3-phenoxy phenyl)methyl-vs 
trans-3-(2,2-dlchloroethenyl) 
-2,2-dimethyl cyclopropane 
carboxylate 

(cyano (3-phenoxy phenyl) methyl 
2,2,3,3-tetra methyl cyclo­
propane carboxylate) 

10 EC 

25 EC 

10 C 

BASI' 
India Ltd., 
Bombay. 

Bharat Pul­
verising 
~...ills (P) Ltd., 
Bombay_ 

RaIl is India 
Ltd., 
Bombay_ 

- ~ - ~ ~ ~ - ~ - - - ~ - - -- - - - - - ~ - -- ~ - - .. ~ - - - --



'.ft\e tunglc~ Which are conrnonly uae4 have been ael eet 

for ~ study and 1:he rele'ftDt iDformaUon of the tungicl~ •• 

, . tumi.hed hereunder. 
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~n-n;"; - - - - ... - - - - - - - - - - - - 'oiiniil;"- - Joiirc.- -
of fung1ct.5. ~ca1 naae Uon UM4 ot 

(~) supply _________ .. ___ ... __ .. . ." __ .. -... _ .. I.-e_ ..... __ TZ .IIIA__. I--------L-
Carbendaz~ Methyl-lH-bcnz~.ole-

2-Yl - cub .. a. 50 p 

15 WP 

n~r 
India LtA.!., 
Bcnbay 

lft4otl1 
Olemical. 
Ltd., 
Bombay _------_._--- ---- ,---- ----------- -

For ass_eing the biol091cal .ttect:iwnee. of eynth tic 

pyret:hro1.@ in caDbinaUon with fungicide., ~ Red cotton bug 

BYt4vsua c,\pWla"" ft). w .... l.CUd as a ~estt lnaeet. SimI­

l arly f or evaluating the biological effecUftnase of fungioideS 

in ccobination with ayntheUc pyrethrol4a, Helm in tbo.por 1,. 

WSigp Pas.. wa' uUllzec! as • Qat. fung\l8 . 'ftl e tea~ 

orG~u.u were s e l ecteeS for utili-zing t:h S'f)sult.a of tlw. 

labOratory tuM_ utlder f l e14 condition • • 

3.1. 4 MglSiPl&CAS!0n of OXf4KCNI Cipgul.'i'l. 

Nucleus culture of 2.q.taauIAP&I wns obt.a1nod fJ:'QD the 

Department of zooloc,;y, Osrnani. Un1wr.1ty, Hy4erabad and th 

culture W8 . multip lied a. dMcribed be l owl 



The adult bugs " r. allowed ~ u in • gl ... jar of 
. 

15.0 X 7.5 ca •• eperated an4 eag" 1ndl~dually in .pecl-

tubes of 1.5 X 2.5 an. '!be egv8 laid by a .ingle bug wer. 

tak .. and mult:J,.plle4. 'lb. 8gge w r. kept on a tilter paper 

placed in a pe~l-plate. To prO'l1 th required hUmltU.~ for 

ttl 8( q. to hatch. • cotton ewab soaked in water we" kept in 

i-plate. Nympha -aroe4 frcm the e~qs aft.er 3-4 days 

of incubation. A dey eft.er hatChing. the nympha vere 1:rans­

fatted into gla .. t.rclJgha 1n hieh pre- oak cotton seed 

(ao overnlOhd VaJJ plac in ~ll heaps. 'the cot~ s 

w a eiusngea A'IN'rv alternate day. Nymphs developed into actult 

bugs in about 15 ~8 t:ime. After mating, each femal adult; 

laid ebOUt S0-75 eggs in I:Mtto:v.~ 

wor. agaln transferred into t.h 

earlier and thua multiplied. 

for th .tu41e •• 

the cotton" • 'l'hese eq 

tri-platea .. ment.ion 

uee4 t. 

All the 91 aware uaed tor 'the culturing of red cot.t.cn 

dr 

and 01 anad thoroughly. Th ••• vere k t in at. 

8iDgl. .pore 1801& 

I 
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was ~en .1 t:he u.~ fuDQUa. 'l!le cu1 tw:'e v • 

pota~ datto.. aoar culture tned1um. 

3. 1 . 8 Preparation ·of GO"" IURI"'1op 

SpOre. of !1."'Mis;wp obtained f r an te-c1ay 014 cultun 

Md dad 10 sterUe waUl: tubu lfU'. "eed to can:y out the 

imuU Qat.!ona • 

1\11 glassware wal cleaned fk.t with chJ:'om1c ac.lcS then 

with a c1.tet'gont end waebec! und .. tap v.ter end vas finally 

rinsed with diaUlled water and dried in an ~ before ue •• 

3.1.10 fAtporOU9D o( ipfICUc:14t IluHt 

Cyp8I:18e~in. permethrin an&! fenpropathrin of 1.0 rftl , 

0 . 4 m1 and 1. 0 ml respectively war. mauurec! and transferred 

to 100 tal lUIOotric ! l eak $eparat.e1y. Abou~ 10 m1 acetone 

va. added to Ccch of the flub and finally 4e upte 100 IIll 

with cPnstant CJhakiDg of 1the !la.k talcing care tha t the iDa ... 

ctieide va. thoroughly mixed with acetone. Each ot th three 

flelb. having 1000 ppn Of the active ingredient of insecti­

cide va8 takan lUI the atoc1t .olution. 'lb ••• tt>ck. solut,ions 

were kept in a refrigerator and vera relftO'VeC2 an hoUr before 

us. so as to briDe, the aolutiou to .oem tAal>erature to nol4 

variation in the ~lume due to low temperature. Purth.r 411u­

Uon to a..ired concentraUca8 ¥eX'e pr.parecS follOWing the 

881:1al dilution techniqu.e uing ti.tJ.llecS we .. 41luent.. 
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~ working concenttaU 

tileJr ua. every dine. 

w ad fn,hly j ~ before 

Carbend81dm 200.00 aag an4 r.naneoa., 133.33 119 were weighed 

ana tran.fene4 to 100 al wl\aeU"ic flulul. A Ifill mill! litr .. 

of acetone wa. added to fungtcid_ end the flaaka were ahalcen 

thOroughly ~ form in pas~e. 1beee were made upto 100 m1 

aMing ace~. Whil. eha1cbg eimu1taneoualy. Prom the •• ftmOi­

cide fluida of 1000 PPll 4ifferefti: graded concentrations vere 

trl • by aerial 411uUon methOd. 'lbe fungicide fluic!a vere pre­

par., freshly t tiNerf t.1me of their uaa. 

1'be ~ inseat. £.cingul,twI vas exposed initially ~ 

concentraUons Of wider range ancS on the bae1.l} of mortalit;y 

I"eoorded tl'wtreby. a aeri.s of concentrations of narrcr .. rang-

vu. ee1ect:ed to which the insect waa again . !'ed. The aame 

procedure was cepeaU4 till mortality data it. • r8DV. of 20 

80 per cent waa recor4e4. 1be Darrow rano. concentJ:'aUona of 

pyrethJ:Oida which ga". JDOrtali ty in 'the abOVe rang. are 

fw:niahe4 here under. 

Cyperme~1n • 0.4. 0.5. 0.6, 0.1, 0.8. 0.9 ana 1.0 ppm 

Pn,~thr1n • 0.8, 0.9~ 1.0, 2.0. 3.0, 4.0 one! 5.0 PPft 

renpr thrift I 0. 1, 0. 2. 0.3. 0.4. 0.5, 0.6 and 0.1 ppm 

3.1.13 "'st S2JlCentrftS;1oo' Of fungi;!?u 

I ' 
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Ttl test fungus 1l._SSJIB va. exposed to fungicidal fluida 



of COftcentra~. of 1. 2. 5, 10. 25, 50, 100, 250. 500 

1000 PPft and the mona1i~ data ware recorded • 

.). 1. 14 ~a!f;!!s;.t.nq of rmShatjic pyrtSh£oi41 tQ 

is 

'len day old nymph. c4 ~.ciftgu1at:u.s were transferred iD~ 

peU'l-pla~ of 10 en x 2 em, at ~ h~e of ten 1naeoU p.­

petri-plate. Sach of the p.ulplat4. with inMCta vaa exposed 

i:O one mJ.l11 liu-e of the insecticidal fluid, eppl1ec! by mean. 

Of a ~ ... '. ~. .\fur 'the &'Plication of insecticidal 

fluJ4~ ~ peUJ.. leba with tJ: .. ~ ........ were k~ under a 

fan for abou~ fi ... m1nu~. Later, the treated nympha were 

tranafen-ed to another fre.h petri-plate CODU1ning pre-aoake4 

cot~cn •• ed. MoJ::b11 ty data were recorded 24 hour. after ve t-

t w 8 replicated four ~ • • 

3.1.15 'm5l&i \y MlSJ.ns of luaq1g&A- tp !I.. t:~9!CMD 

1b toxic effects of fungicide. U.lpr;;1gum vaa ted 

by usinO the spore gemination technique rccormltende4 by t­

ry and Moore (1938). 

on olea. a11dee, circl.. of about 18 

maZke4 with the help of a aarltu. '!'be fungici4a1 flu14 of 

0 .06 m1 vas pleced by _aDa of • one ml pipet1:e and .pread 

uniformly in the marJced circle on the elide. 1bese a1id .. 

wllht lcept Uftder a 'en for quic1t dryinQ of the funOicidal 

fl\tJ.4. After eanplete drying, . pore euapenaion of !:!..turs;1sum 

va8 uanaferre4 at the rate of 0 . 03 ml in the raarked circles 

by ana Of one m1 pipet , 8 a ewnly aDd were tb 

incubated in moist Chaftbera. 



. -. I . I '. I 
3.1.15 .1 HOi., Cbllblrl 

Rectanoular pleeUc box •• with moi.tene4 d..we paper 

• ...,..s a. moie~ ch""_' •• 0"., i:h moi.~ Usaue PaPer, 'u' 
ahaped bent. Q1a.. tube wa. placed which .erft4 all a auppo~ 

for the .11<1 ... 

'1'be ••• ded .1ide. placed over the ·u· tube !neUe the 
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!lOut Chambel:'. were ineubeted 101' 18 boUH a~ room ta\WUat:ure 

(26-300 C). The inc:ubaUon period of 18 hours was pra-d.~e4 

aa maximum number Of con141a germ1naU4 d1ttlnO 1:h18 perioa. 

After the 8peC1f1ed period of incub tionl t:he raumber of non­

geminated 'pc>r •• were COUfttAt4. Oerrainat.1on COUDU Of .por •• 

ware recorde4 by ana of • c::anpound microscope UDder lew ~ 

( 10 X ). H\lndre4 .pores were counUld for eaCh replicatiOb 

and each veatment Vas replicated ~ .. time •• 

3.1.t' SolS;U1otion 0& 59 YI1UM 

perc ntag'M of! 

non-getnlinated spores of teat: fungue at. various conc.ntraUona 

Of eech .yn~.uc pyrethroid and the flmgic14e r eapeeuvely 

were eubjectAtd pz-ob1t. analysis (rinney, 1952) aepar t.ely 

and the LCSO values vere ce1eu.latec1. 

'1be coneontrat,ion of th '1Othetic pyrei:hrOia that. q. 

50 cent mortallt;y (LCSO' was mixed with <1Uferent 



COnc_tra~1OU of funVici~ (10. 100, 1000 ancS 2000 p,pn) 

t;he nympha ot a .cinquleS"l were ax .s to the mJ.xt.ur. of 

1noec:tJ.ci4. 8ftd funvici4e in the a way u described earlier 

for the inMCt1c14e 810ft. aDd ~ IIDr1:aliey 4ate were recorded. 

On th basi. of the raort.a11t;y dab obUined, the occurrence 

of eyn-v1., antavonUm or no effeCt was a ..... ea tor the 

8yntheUc ~U when mSx-S w1ti'l hDg1cUe. 

To get a ~. of insecticide aD4 fung1c14e at a_ired 

oonaentratiOfta. eac:ta chemical vaa mJ..xe4 at double the de.ired 

conc_tration. Moteoftr, ._ quanut1e. of 1nseet.1c1c1el and 

fun9iC:ide), flu.t.cSa vere IIhred .• 

The concentraUon of the fungicid. that inhibibd germi­

Dation of 50 per cent Of .porea (LCSO) Of the 'tettt fUDgu w.s 

miX*! with c!1fferent conceotta~ion. of 1I'laec:tic1de. l!le spores 

Of 1i •• rNa were ~ed ~ theae bJ.xWr .. of fungicide and 

.Yftti'leUc pyretJu:014 and the.par germ1naUon was recorded 

18 hour. atter 1noabaUOD. The perc:_t.age Of nott-geJ:lftinaU4 

.por.. was ca1C!Ula~ for eech ~. On the ba.ia of the 

de~ Of no~aUd 8pore.. 1:be occurrence Of aynergiam. 

antegoniam or no effect we. d •••• ed fOr the fungicide when 

raixec:! with .ynthetic pyrethr01cS. 
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3.2.1 lmYl.lon .teb111$x "1$ 

!he thz'ae syntheUc: pyr.~1da n.-1y c:ypezmoi:hrin, 

peme1:hrin end fenpropathl:'ia ...... wbjecte4 .i:Q -.d..1Oft 

.tebl1iey u.~ .1one and ln ccab1naUon v1t.h the two fungl­

cid •• - carben4u1m an4 fftaIloo." following 1:he lSI 1JPeC1fi­

caUon (AnOftyDlOWl, 1973) giwn for ~u1fan and IDOnoc:ro~ 

phoe. 

P;,plEoUoa Of .t;aQ4aId hH4 YlME 

Calc1ua c:a&'bona_ 2.'. 9 and 111891\ .. 1\111 oxide 0.278 9 
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vere 4ia.olvad in a min1mam quant1~y of 211 Mel . !be _eees aci4 

was removed by e"IaPOration to cSl:ying, fUs~ on • water bath 

and i:hen Oft a saneS bath. 'lb. rea1du. wa. then 41aaolvad in a 

_11 ~U~ ~ d1.Ulle4 vat.ar and was th_ ma4e upt:o 100 ml 

in a 9X'aduated flaak .1~ .. a~ and tdxa4. -ren aill! l1u .. 

of thia 101uUon Va! taken ln~ a one litre graduated flaaJt 

and ~ ~1 vu me up1:.O 1000 m1 with 41eUl1.s wear _4 

mixed. 

TO abou~ 75 80 ml of abn4or4 har4 wa~ taken in 

beaker a~ 30 to l·C, 2 . 0 m1 of the a~lable foZ'lllUlai;1OD of. 

aynthet.1c pyrethroi4a vaa adde4 by meaM of a Mohr ' . pl~te 

a~ the rate of 25 to 30 ml per minute \ttlil. aUlT1ng with a 

01 aa ~, a~ abOut four rnoluUons per seconeS. Ttl flow of 

1naectic14e vae 41reetec! towerda tho centre k .ping the 
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pos.n~ of plpnt.e 2 OIl iNlU1. the bealcer. It va. upto 

100 tal .. 1~ hard vatoer with conUnuoua aUrr1nv end ~auly 

~e4 iDto a c1een an4 Uy gra4wa~ cyl1r1der. 'ltae oontMlta 

vere eUn"e4 fOE' abou~ tbr .. minu_. fJ:'Cm t.be beginniDO Of 

~ e&UtJ.o.l of the 1DMcUc1c1e until the emulsion Wd pO\lZ'ed 

into the cyliDc5u. l~ "al kept a~ 10 ~ l·e f~ M ~. 

__ ~ to~ ~ ~ •• tt.er at. the ~ and sediment. at. the 

bo~ an4 meaaured if _y. 
hie M .. Ung the .-l.1on .-bl1ity of the ayntbeUc pyre­

t:hJ:Oid in aombiAaUOIl with ~gic14e, the fungicic5e wa. fint. 

added to atanc!ar4 herd water with CDrlUnuoua 8Urring and th.n 

the .ynthedo pyrethzo.l4 ".8 added following the ~. 

detailed abOve enc1 obaerwrtl for cre.ninq and sedimentaUcn. 

Cotton plante of one IQO'I1th 014 E'&ised in pot.a "era .pray*! 

with the ~_ ayn~c pyrethZQ1ds .1z., c:ypeanethrin, per­

llethriD and f~ehr1n an4 the two fuDgic14 .. , ~1m 

an(! manco.eb alone end ocnbinaUons aD4 ob • ....s for ph~ 

toxiciq. 



RESULTS 



23 

Exper1monta were conducted 1n the D.par1:rne\~ of En~lOtJY, 

Collev of Agriculture. RaJen4ranagu 4uring 198.-e5 ~ ~t;u4y the 

following .. peeu. 

1) Biological ._ttectiven as of three aynthaUc pyre­

thrOUa "'2 .. cypumetilrin,permethrin and fenpropathrtn 
in combination wi~ two fungicidu 9i:a., carbend.e.1m 

end mancotleb 

11) Physical ccmpaUbili ty OJ! the .yntiteUc pyrethrOid. 

with th fungicides 

111) PhytOt.ox1c canpaUbilley of the .arne pyrethrOid. w1 

tile fUn9icLd ••• 

'l'tl. finding. of the abOVa aperimente era pres nted in 

th1e chepbU'. 

4.1 BIOLOGICAL En'ECTlVDES8 

'.1.1 B101ogic.l ,"!SUy!!},., of 'mtb'tJ.c me"",,o141 om 
fungicide. tgatp.t Dyt4KW! cingula",. lb. 

'lb. mortality data Of .;J.n9UlAtaa. recorded with .even 

dUferent eoncentraUons of cypenIOthrin are QiVi in Tabla 1. 

At concentrations of 0.4, 0.5. 0. 6, 0.1, 0. 8, 0.9 1.0 , 
the mortality r~ ad was 20.0, 31.5, 42.5, 52.5, 60. 0. 70. 0 
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and 82. 5 per c t respectively ... gainl!Jt no mortall~ in 

contrOl. Aa is ol ear frca the data, th mortality inerease4 

prograsel. ly wlt:h !ncr.ea. 1n conC8nu-aUon. By subjectinO 

th mot't811~ data to prob1~ anal y.1. (Finney, 1952). th 

lethal concentration for affecUnO 50. 0 per cent ltill of 1:h. 

bug (LCSO' va. fOUnd. ~o b 0 . G5 ppn. 

1:11 •• ffeet of thrin on mortality of a .cinau1stu' 1. 

pres in Tabl e 2. I~ 1. • from the tabl. tha~ mortali-

25 

ties of 15. 0, 25 . 0, 30. 0. 'S . O, 55 . 0. 75. 0 and 90. 0 per cent • 

rooorded at concentrat ion. of 0. 9, 0. 9, 1.0, 2. 0, 3. 0. 4. 0 and 

S. O ppn re.pect:1val y. 2'ha IDOrtality in control was nil. It 18 

1dem" trom tile 4a th t the Jeill of inaeeu increase<! 

• ly wlt:h the inorea.. 1ft conetmUation of the insecticid • • 

'l'h. Leso value of thrift egains th test oroan! was 

2. 1 ppn. 

'lbe mortalit y data of O. eingul at:u8 oba0rvec5 with seven 

cone ntr tiona of !enpropathrin are pres ted in Tabl. 3. At 

concentrations of 0. 1, 0. 2, 0 . 3. 0. 4. 0. 5, 0. 4 and 0.7 p , 

mo~tall~ Of 20. 0, 25. 0, 30. 0. 50. 0. ao.o, 6'. 5 and 82.5 per 

cant respectively were recorded. '!he mortality of the bug in­

cre880d gradually vi th incr. •• in concentration of the pyre­

thzo14. 'l'h LCSO value of the inaect.1c1de .oa1na~ red cotton 

bug wae 0. 41 ppa. 
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The toxicity of fungicide, earbendaa im was tested aG in. 

48 ere preD ntec! in 

fJ.'ebl. t. 11: 1. clear from the data that carbenc!azim 1s fton-~1c 

to the bugs at COftC*\tr.Uona of 10.0, 100.0. 1000.0 and 2000 PIIIl • 

• th MOrtality reCOS'ded " • nil t all the cone tration . 

tested. It 1a alao evident tha t corbenda.tm 1. non-toxic to the 

tea~ insect even at a higher concentra tion (2000 ) than the 

concentraUon genera lly u .s in 

plant 4i a. a (1000 ppn) • 

fi foC' the control of 

•• 1.1.5 ffSC!: of monc:g1ob on mofHllSf of • c1nqul m' 
'!be toxicity of fungicide, mancoaeb ~ J2..£iosmlatua wae 

tested at 10.0. 100.0. 1000.0, 2000.0 and 3000.0 p and the da 

are pr .en~ in Table S. It 1. erident fratl th 40 th t the 

raancoaeb wu non-toxic ~ the t insect a. there Waa no morta-

l1ty of bugs at all the concentra tJ.on. i.nc1ud1ng the reconmende4 

concentration for pl~ 41 .. as. control (2000 ppm) aa also at 

hiOh concentration (3000 ppm) than " de4. 

'.lb. etf ci: of cyparmethrin 0.65 P (LeSO) in c:ombln tlo 

with different concentrations of Carbendallim on J!1)r tality of 

a.c!D9»1A1N! was stu(1ie4 and the da ta ere presented in Tabl . 6. 

It. 1. ..en from the data tha t. mex mortality Of 90.0 per c ent 

wa. r ecor ded wi cypermethrin 0 .65 ppn i n eombin ion .1~ 



Table •• Zff-=~ Of c ben4aaim on JIIOrul1t.y of 
RX'WSU c.1nsmJ. •• , •• 

61 Trea ... _ Ooncen-
No uation 

(ppa) ----... F d --.-_._. ••• •• • . , . • ••• ._--------_.-. 
1. CanencSaaia 

2. cu'ben4aaim 

3. Cad>eft4e •• 

tI. CaJ:bendaaim 

s. Conuol 

. 

10.0 

100.0 

1000.0 

2000.0 

0.0 

0 . 0 

0.0 

0 . 0 

0.0 

--_. -_ ... ----_ .. __ .. ., .... --- .. _ .. -

Tab1. 5 • aff~ of mancoub Oft mortality of 
DJdtEW' s;1nqult1j\\l .,. 

--- ...... ..". ---.... ~ .. ,. .. -.. -- .. .., -.. -,. ., .. 
81 
No --.. 
I. 

2. 

J. 

... 
5. 

,. 

•• --... -.. ---
MmlcoMb 

Jflanoosaeb 

Haftaoaeb 

MancoHb 

MancoHb 

COftU01 

concentra­
tion 
(ppa) 

HI _ .... __ •• III 
• IV 

10.0 

100.0 

1000.0 

2000.0 

3000. 0 

--- _.------ .. --. 
0 .0 

0 .0 

0. 0 

0 .0 

0.0 

0 . 0 

-
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carbendasim 10 ppa. When the concentreUon of carbendazim wes 

1ncreaae4 ~o 100 PPI and 1000 PPII. reduced mort.allt1 a of 1 6 .57 

and 56.61 per cent rea~v.ly vere r ecorded. All the 1ftO~li~y 

4&ta of tiles. thrae treat.m.ftt.a vere more than 50 per cent, 

cypermethr.in would be eynuo1eUc: wl~ earbendaz1tn a~ the .. 

CODC-,traUane. • when the OODcentraUon of the fUD91e1d 

was further inc=- to 2000 pJXft# mo~tality of 36.6' ~ cent 

va r eco.cded. !'hi. olearly shows dta~ c:yperm thrift 0.65 PPft in 

ination with . dim 2000 WOUld be tagoniaUc to 

!?. ;Angu1UU· 

n.e mortallt.y data of 2.dnqv.lI!a&' reoor<!ed with cyperme­

~1n (LCso' in c:ombinaUon . with t1_ C!1~faren~ eoneentrat:iona 

of mancoseb are gJ.ven in 'l'e})le ,. It 18 clear fran the data ti\a 

When cypemethrin 0 .65 ... ndxed with ntancoseb 1000 ppm, 

30 

lDa)&inum morta11 of 100.0 per c.,t w s r ecorded. On dtICr ee.1no 

the concentration of mancoseb to 100 ppm and 10 ppa reduced 

mortalities of 80.0 end 90. 0 per cent re.pectively were recorded. 

A th mortality recorded a t thu. three concentl' tiona wa. more 

than 50. 0 per ceM. 1~ clearly 1nCllca~ that. c:yperroethrin 0 .65 

pP'ft would be .ynerv1.Ue ,,1~ mancozeb at 10.0, 100 . 0 end 1000.0 

ppm. But When conc:entta~lon of mancoz wee 1ncreaaed to 

2000 anO 3000 I morta11t1 •• of '0.0 end 20.0 per cent. reap.-

ct.1vely wu-. noted. '!hi __ hOwe t. cyp:mnethr1n 0 . 65 ppn in 

combination wi ttl hiQ'h Ucos of the fungicld 1. e . ~ 



~ .... _ .. _______________ •••• ______ .... ,..._ ... __ 1 ""' •• ~ ....... _ .... 

1. cypemethrin 0.65 (LeSO). Catbenda.~ 10.0 90.0 
2. C'yperIDet:hrin 0.'5 (LeSO' <fCarbMc!d.ila 100.0 78 .. 1 
3. cypermethrin 0.6S (LCIO)+Carben4a.~1000.0 56.6' 
4. cyperme~1n 0.6S (LC50)+carben4"~2000.0 36.&7 

5. Conuol 0.00 

--~--~------~-.-~--~-------~.-

Tabl." • Effec1: of cypemethr1n 1n CQlbinat.1on with 
aancoae Oft IIDrtallty of PYJ4KW' clpW"'" r . 

31 

--~---.~-~----~~--~-~-----~--- -
81 ( ) 

Mean 
morulity (", ____ - __ • wa I w. ____ .______ AM ...... w_ ... • _~ __ • _____ .... _____ _ 

1. <:yperrn.~tn 0.85 (LeSO) + Manconb 10.0 90.0 
2. CyPemethz"iIl 0.8S (LCSO)+ MancOzeb 100. eo.o 
3. Cypermethrin 0.65 (LeSO) + Mancoaeb 1000.(' 100.0 
4. <:yperrneti1rin 0.65 (LeSO) + Mancoseb 2000. .0.0 
5. cyperm.ti\rin 0.65 (Le50) + Mancozeb 3000.0 20.0 

6. ContzOl 0.0 
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2000 and 3000 ppn would be antagon1sd.o to 2,. cingulA.,. 

The effect: of peDlethr1D 1ft combination wi four dill.. t. 

9Oncet'lUatJ.ona of carben4azim Wd s tudied and the reaults are 

giwn in Table 8. It'. i. seen from the date ~&~ pexmRhr1D 2.1 ppn 

(LeSO) in comblnaUon with carbende.im 10.0. 100.0. 1000.0 and 

2000.0 ppm bcough~ about 96.6'~ 63.33, 43.33 and 26." per eent'. 

mortality of bug. reapecUvely. ~in 2.1 PtD .in combina-

on with car'beD4sdm 10 ~ 100 ppIl was .yner<J1.~1c 88 the mer -

lity record~ Va. 96.61 aDd 63.33 per cent'. respectiv.ly. HiGher 

concentration. of c:at'bendeaim i.e •• 1000 ant! 2000 

w1ti1 permethrin 2.1 ppn exh1bit.e4 the phenomenon of anugoni8lll 

.. the ma~lltJ.e. recorded were .1gnificanUy lower ~an 50.0 

per cent. 

1'be mortality of n .cingulat:u. recorded with LeSO of 

thrin in combination with four 4iffenm~ concan1:%' tlone of 

mancoeeb e.re present ed in T 1. 9. Permethrln 2.1 ppn (LeSO) 1a 

combinatiOn with rnenooseb at l a, 100. 1000 and 2000 ppm ooncen­

tratiCina oaV 83. 33. 66. 67, 36.67 and 20. 0 per cent. mortaliey of 

th buga reepecti vell' vbil in coDUol it was nil. 'l'tl data 

olearly indicates that pe~r1n 2.1 ppn in c:omb1nat.1on w· ' 

maneozeb 10 end 100 ppn .~QfecS mortalit1e. of ti'le ~ $~ 

hiiher than 50.0 per cent'. evidencing the opera 

due to mixing of thea. t:wo chomicale. But. w1~ h1~ 



Tabl. • , Hfect Of penIe~1n in oomb1na~ ,,1 
ca.cbenduim on .,rta11tY of 

81 
Ro 

P!J4Ksu. Cingulasy, • • 

<ppa' .,. _______ -.. -. ____ aM __________ ._. ______ .. _._._'_ ......... 1_.-._ ........ _ ..... _" _._. ______ .. 
1. PemethrU 2. 1 

2. Permethrtn 2. 1 

3. Perme~1n 2.1 

4. thrill 2. 1 

5. COntrOl 

(Le
50

) 

(LeSO) 

(LCSO' 
(LeSO) 

+ CUbenduim 

• Carbenda.1na 

+~aSm 

+ Carben4azim 

1Q.Q 96.61 

100.0 63.33 

1000.0 '3.3' 

2000.0 26.51 

0 .00 

~-~~~---~-----~~---- -~--~---~ 

Tabl. ,. ff~ of pemeth¥'in in comb1D ,,1 ,,1 IlenCO." on morb11ey Of 
PX.dt£SMf s1ngylp," •• 

~-~ -~~---~- --~~~~-------- -~--
81 Mean 

ft'eat:aDen. (PID) IIIOrta1ity 
NO <10 _ •• _. ________ .... _ .......... ___ .... L. ... _- ------- . ---- • 

1. Permethr1n 2.1 (LeSO) + MenOOMb ,"0.0 83. 33 

2. IWmethrin 2.1 (LeSO) + Mencoaeb 100. 0 66.61 

3. Permethrin 2. 1 (LC
SO

) + Mancozeb 1000.0 36. 67 

4. Perrnet:hrin 2. 1 (LeSO) + Manco;:eb 2000. 0 20.00 

5. Control 0. 00 

-~----~~-------~~----~~~--~-~ 
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tratJ.on. Of the fuftgici4. 1 ••• , 1000 

showed antagonlam. 

2000 

34 

, 

Table 10 ehow. 1:1\. effect. of fenpropathrin (LeSO) in comb1-

na~ion with cUffer n~ concentra tion. of earbendazim aga1ns~ 

2.c1nsu1,,,ul. When fenpropatilrin 0.41 ppn (Leso) "a_ mixed with 

lower conc..uaUon. of c:arbendu.1m i.e., 10 and 100 ppm" morta­

lities of Se.61 ana 66." per cen_ respectively vere recorded, 

wh1ch clearly ind1cat .. 1:he .ynerglsUc act1vlt:y of the inae­

cUcid. with the fung1c:ia.. Penpcoopathrin in combination "ith 

carbendazim 1000 and 2000 ppm resulted in 40.0 and 23.33 per c ~ 

_latenc of 

~ rtellty d,~ of o.cingulatus rec:orded on exposure to 

LeSO Of .enpropathrin in canbinaUon "i~ mancozeb ere ~egented 

in Table 11. Synergi.-n was exhibited when fenpropethrin 0.41 PP'Il 

waa combined wlth mancoaeb 10 and 100 ppm aa the mortalities 

noted.w ... 96.81 anc1 16.6' per cent respectively_ Likewiae, 

antagonian wee elao ah1bite4 au to the mixing ~ fenpropatilr!n 

coaeb 1000 and 2000 ppn, wherein i:he mortal!-

tie_ r ecoJ:'CSe4 were 43." and 23.3' per c t respecUvely. 



'l 1. 10 • feet: at fenpropethrtn in combi 
~.im on mortality of 

PU9KSN1 cmgula.'. P. 

with 

~-~--~------~-------~~-~--.m--
a1 Tr •• tIDIIft~ (p ..... ) mor~11~ 
No ..... (") 
--------_ ... -----, ...... - . .__ .. -- .. --------.--_ .. ----..... _ 
1. Pen~opethr1n 0.41 (LeSO' + Carbendazim 10.0 86.67 
2 . l"enpropathrin 0 .41 (Leso) +Cart.lclazim 100.0 66.67 
3. FenpropG~1n 0 .41 (LCSO) +Carbendaaim 1000.0 40.00 
4. Fenpropethr1.n 0.41 (LC50)+Carbend •• ~ 2000.0 23.3,3 

5. CCfttrOl 0. 00 

- ... _----_ ...... .. ------ --,._,.,-_ .. _---

Tabl. 11 • effect: of fenpropathrin 1n combiftaUon with 
maneoaeb on mortal 1 t.y of 

Dy,dKSjUI ~!ngy.1". r . 

81 Mean 
morta11~ 

(~) 
...._, _____ .,_.~-Or ______ ..._. ...... ,_. ....... ,_. __ • ___ .... __ ... _ .............. -----_. ___ _,_ ___ ___ 

1. ' enpropat.hrin 0.41 (Le50) + Kanco2e}) 10.0 96.61 

2. J'enprop ~1i'l 0. 41 (LC
SO

) + Mancoaeb 100.0 76.67 

3. renpropathr1n 0. 41 (LC50) + Mencozeb 1000. 0 ,43.33 

4. 'enpropathrin 0. 41 (Leso' + Hancoseb 2000.0 23.33 

5. Q:mtrOl 0. 00 

-_ .. -.... -~ ... _ .. -~ --- .. ----.. -_ .... '_ --.. 
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•• 1.2.1 _!:a~.'P2n. of f!.1min\bo,pgr1um ws.ta in 

!'able 12 shows t:he time tAlken (in houn) for t:he germina­

tion of .pores of !!.!iUrg1C\ID in cUsUlled va r. It ts clear . 

fram th table tha~ there was no .pore ~erm1n8tion durino the 

fil:et eight hour. of incub tion. I'rom the ninth hour, .porea 

began germinat.ing and increaaed 8teadily reaching a maximum of 

100 per oen~ at 18 hours of incUbation. 

!h toxic 4tffect of carbendazim on spore 0 min tion of 

H.t:urc1cum 1a .hown in Table 13. At eonc ntrationa of 1.0,2.0. -
5. 0, 10.0, 25.0, 50.0, 100.0, 250.0, 500.0 en4 1000.0 ppm, the 

perc.enuo .. of non-germJ.neUd fporea recorded "ere 19.00, 24.47, 

25.67, 48.67, 65.", 71.00, 7S.00, 17.33, 89.67 an4 100.0 per 

cent r peetively. This clearly shows i:h4t the pereonta~e ot 

non erminat.ec! spores incr u ad proores.1vely with 1nc=eaae in 

the concenUatJ..on of the fu.n91c1 • anO no o.xT:'Iinat1on vaf obser­

ve4 at 1000 ppn. '1b LCsO value of carbend811im gsinat ~ test 

!unoua was found ~ be 13.2'7 ppn. 

Toble l' indicate. the effect of mancozeb on .pore Oorm1-

naUon of 11. tu£c1S1J1. 'lbe percentagee of non-oem.1nate<S spores 

recorded were 16.33, 21.00, 23.00, 34.87 •• 7.67. 54.00, 58.67. 
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64.67, 84.00 and 100.0 per cen~ 8~ 1, 2, 5, 10. 25, 50, 100, 

250, 500 aDd 1000 ppn concentration. of manc:oaeb reapactively. 

As cen be a.-:l from the dab, it 1. clear 1:ha~ there 1. • pro­

gres.ive increase in the non-germ1na~e4 .pore. v1~ increase in 

the coneentr ticm of mancozeb, exhJ.b1Ung COntplete 1nh1b1tJ.on 

of germina tion at. 1000 pptt. The LeSO YIll.... of mancoaeb aoains_t 

1!. 1N£sts;ym vas found to be 38. 02 ppn. 

'lbe uat. concenUat:.1ons of t.be io.ecd.c1dea were selected 

based on the Leso value of the pyrfthroid oainst. 2.;ingulgtn •• 

'!'hr .. upper and thr .. lower 1..,.,.. of the LCsO of the insecti­

e148. were ~te4 • 

•• 1.2 ••• 1 :=6CJ'R11i!9Ub11n on ,pm germinaUon of 

'!'he 4lffect. of C}'PUl'Qe~1n on spore oerra1naUon of 

~.syreicum i. shown in 7able 15. It. 1s ct. t 

cypeJ:methrin was DOn-toxic to • turclg.un aa ell th spores 9 -

m1nnt,e() at all the concentration. teat04 ranq1ng fran 0.3 t;o 

0 . 9 ppm. 

4.1.2.4.2 f.tihll"""thrin on 'poE' gem1no\1gn U , 

38 

Tabl, 16 shows the effect of parmethr1n On spore 9 ine-

Uon of J1.wc1c:yn. thrift was testeS a~ concentrations 

ranging from 1.8 to 2.4 p and " as found to be non-toxic aa the 
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Table 15 • "fec~ of cypermethrin on .pore gecmJ.naUon 
of l!elmip1jbO.mi\P !jUrcigp PUI. 

81 
o 

eoncen­
treUon 

(ppa) 

Mean of 
Non- germ1Dat.ed 

.pore. 
(,,) 

--___ .. __ ~._. __ , __ . _____ .. ___ . __ , ____ . _____ .t_.----------_.-,-----------~-----------

2. 

4. 

s. 
I. 

,. 
8 . 

c:yperm.t:hrin 

cypermethrin 

cypermethrin 

<:ypemethr1tl 

~in 

~1Jl 

~in 

COnuol 

0.30 

0.40 

0.50 

0.60 

0.10 

0 . 80 

0.90 

0.0 

0.0 

0.0 

0 . 0 

0 . 0 

0.0 

0. 0 

0.0 

'febl. i. I Iftec1t of pe%1Mthr1n on .pore gU'mineUtIn 
of Ht1m1ptbomri. _eisyn Paa •• 

. ---------- -.- ------- .-_ ..... _ .... 
cone_- MMD of 

81 
'l'rea'tlMn~ 

UaUca DOn-9errnitlab4 
No (ppn) .porea (,,> 
d • 

= __ r. . --- _ .a_ .... • 
_. 

... .... * ... e- a __ 

1. Pemethrin 1.80 0 . 0 

2. Pen\ethria 1.tO 0.0 

3. Pernlethrin 2. 00 0.0 

4. ~in 2.10 0.0 
5. ~1n 2.20 0.0 

e. ethrin 2.30 0.0 
1. Pe.rmethrln 2.'0 0. 0 
8. 00n'tr01 0.0 

----------- .. -- .. ._--~ .. - ---- .. --
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can'traUen8. 

4.1.2.4.3 :.t=Gf;;'IDp£OMtibrin on 'poi' CJIR!liMtJen oC 

'l'h. daq 1n Table 17 ahOW. dl. effec~ of fen~pa1:hrin on 

gentln tion of lie SMtRisye. A8 "a. ..en with ~e previous two 

inaeetic1a ••• i~., cypemeti\li'in and pemet:hrin. fenpropathrin Va. 

alao found to ha .. no toxic .ffee~ on apore. of !!.s"m1cyg, When 

tetlUc1 at c:oncent:reUona ZOaDqing f r om 0. 1 i:O 0.7 ppu . 

'lb. percen Of non-oem1nKed apor 8 reco~ed When 

cazt.,c1uim (LeSO) waf mixed with S8'V'en different concentraUona 

of eypeanethrin u. pre •• ted in Table 18. 

1be phenomenon of aynero1_ clearly existed with mixtures 

of carberlc!azim 13.27 PP'ft (LCSO' and c::ypeI'IIlethrin 0 . 65, 0.'5, 0 . 8S 

and 0 . 95 ppn as the percenta~ of non-qerm1nate15 apOr reeorded 

were 54. 33, 62.11 , 8S.33 and 9 • • 33 per cent reapecUvely. When 

earbencSadm 13.27 ppn va. combined with c::ypemetilrin 0 .55 pptl, 

there was nei thai' aynergilll nor ntagoniam.a the percentage of 

nol'l-9em1natec! .poree Wall 47.0 per cent. Mao, the phenanenon 

of antagonl_ etlaUd wben carbcldas.tm 13. 27 ppn va_ mixed with 

cypemet.hrln 0.35 an4 0 . 45 ppm, wherein tb parcenugu of non­

v~1nate4 apor were 36.33 &ftc! 41 . 00 respecti..ty. 



1. 17 • U'ec~ of fenpropathr1n on .pOr.Oenl1naUoD 
of Htlmlntho.w1um Wc'can PaN. 

-------.--~--------------.----
1 TreetmeDt. eoao_- Mean of 

NO trat.1on non1um1n.~ 
(ppa) aporee 

--- II 

WI ~ _________ • ______ I --- .. _-.. _-- •• __ .!!t_ .••• 
1. Penpropa~1n 0.1 0.0 

2. I'enpropathrin 0.2 0.0 

3. ".propethr1n O.l 0.0 

4. ".npropa~ .. 1n 0.4 0.0 

s. I'enpropathrin 0.5 0.0 

6. I'_propathrln 0.' 0.0 

1. I'_~tilrin 0.1 0.0 

8. contzol 0.0 

Tabl. s.a • 

-- ----_ ... • _____ .1' __ --.----_ .. -_.-.. _-I' ----
1. C~bendaa~ 13.27 (LeSO) +CypeJ:Iaethr1n 0.35 36.33 

2. Carbendazim 13.21 (LcSO)+Cypermethr1n 0.45 41.00 

3. Carbenaa.1m 13.2'7 (LCSO)+Cypermetilrin 0.55 41.00 
4. Cerbenda.Jm 13.27 (Le50) +Cypermetilrin 0.65 54.33 
S. catben4 •• ~ 13.21 (LeSO) +Cyperme'thrin 0.75 6~.61 

6. Carbendasim 13.21 (LCSO)+CypermetbriD 0 .85 65.33 
1. CaJ:benda:lim 13.27 (LCSO)+Cypern\ thrin 0 .95 94.33 

s. ContrOl 0.00 

--~--~-~-~----~----~~-~---~---

•• 



'!'he toxic dfect. of c&dMmdulm 1n c:omb1naUon vltil t:»eJC'JM.­

in on . pore gamina_ion of 11.!iufC1mIn U .hown in Tabl. 19. 

CarbeDda • .tm 13.27 ppm (LCSO) in combinaUon vit:h perme­

thrin 2.2. 2.3 and 2 •• ppm re.u1~ in e •• o. 82.0. 82.0 ana 
100.0 per cen_ of fton-gezm1na~ spores, ~er.by shoving syn~ 

g1aUc c:Uvi~y. In COI'PbinaUon with 2.0 and 2.1 ppa left1. of 

permethl:'J.n, carben4a.1m shOved neltiler aynerviaUc nor anugo­

niaUc acU.s.qo. With .till lower levels of perme1:hriD 1 •••• 1.8 

and 1. 9 ppn. c:at'bc40dm shoved 8light anteoonJ..Uc acUvi~ • 

ls wi4enced by 'the lower perc 

gem1na~cd spor ••• 

gee (~S.OO and 46.33) of non-

Table 20 allow. the effect of carbenda.im in comb!" tion w1 

tenpropa'thrin on .pore (11 . 1naUon of U.SUEc1_. Ca1'ben4a.im at 

LCSO valu (13.21 ) in comb1naUon with 8 n di~fer nt con-

44 

centration. of fenpropatnrin .t •• # 0. 11. 0. 21. 0. 31, 0. '1. 0.11. 

0. 61 and 0.71 ppm [e8Ul~ in non-germinatad .pores of 28.0, 

44.33, 48. 33 •• 9.33. 61.33, 13.e? end 87.00 per cent ~e.peet1~ly. 

vtUle all the apons germinated in control. It i8 clear from the 

data that carbenc:tuina 13.27 ppn with higher concenvaUons Of 

f enpzoopathrin 0 . 51. 0.61 end 0.71 .hOM aynerglatie effect. 

While with lower concentration. Of fenprOpathrin (0 .11 aDd 0 . 21 

pPft) abowecS en ~ni.Uc: effec:~. Corbenda.1m" • neither 



Ta})l. 19 • Effec. of GaBen4aaitn in combinaUon with 
etlvin on .por. germ1naUon of 

H'!mipt;b9aporiwn taMl;.\cm Pea •• 

s1 
NO 

Mean of 
non-gumina 

spor •• 
(") 

___ sat_ •• AI ..... _ •• __ •• . • _ .. a __ v. I. as au. a.m._ -.--... __ . _ ....•• 
1. Carbe4aaJa 13.27 (LeSO) 
2. C~4a.iII lS.27 (LeSO) 
3. 

•• 
5. 
6. 
1. 
8. 

81 
No 

Carbenda.Ja 13.27 (Le
SO

) 

Carbenda.1m 13.27 (Le
SO

) 

Cal:'bendaa,lm 13.27 (LeSO) 
CerbencSaaJm 13. n (Lese) 

CarbendeaJm 13.21 (Lese) 

(»ftUOl 

+ PeE'methr1D 1.80 ".00 
+ ~t:hr1D 1.10 '6.33 
• Permethrift 2.00 50.61 
+ Perme~1D 2.10 48.33 
+ Permethrin 2.20 6'.00 
+ PeJ:n\othrin 2.30 82.00 
+ Pez:metiu:'1ft 2 •• 0 100.00 

0.00 

.. ____ .... _.--.. ____ .. _ •••• --____ -.. _ __ .• r ...... ·_w_o. __ ----_______ _ 

1. CUben4aaJm 13.27 (Le,O) + IWlpropathrin 0 .11 28.00 

2. C~bendaahn 13. 27 (Le
SO

) •• propathrin 0.21 ".33 
3. C&rbendaaim 13. 27 (LC

SO
) + ' anpropathr1n O.Sl 48.33 

•• CaJ:t)en4a • .tm 13.27 (Le
SO

) + • • npropathrJ.n 0 . 41 '9.33 
5. Car~1IIl 13.21 (Le

SO
) + .en~thrJ.n 0 . 51 61.33 

6. Carbend .. im 13,,21 (LeSO) + .enPl'OPathrin 0 .61 13." 
1. CUbend .. Jm 13.21 (LC

SO
) + J'enpropathrin 0.71 97.00 

8 . COntrol 0.00 

45 



synergistic nor _ gonia 

0 .41 PPII lewla. 

~ effect of manco.eb (LCSO) in comb1noUon with eewn 

different concentret.ione of ~in on .,ore 9~1nat.10l\ 

!l.,?,rn!q,vn t. depicted 1n 'table 21. 

46 

Manco-" 38.02 pptl when adxed w1til ~rin a~ levels 

Of 0.75. 0.85 and 0.95 ppm caused 12.67. 93.33 and 100.0 per een~ 

.porea respectively. '!hie clearly shows tha~ 

thea. thr concentrations Of the PJTethr014 cauae4 eynerg1sUc 

acUviey in mancoub. !be reat Of the inai:iona did ftO~ .how 

Sly significant. Cheng. in the ~.t.city of ..., tIO epor .. of 

'1tl 4a on the comb1ne4 effect of ncozeb anc5 pel'mfthr1n 

on .pore germination of a .ws1qp 18 91ven in Table 22 • . 

When mancozeb 38.02 (Leso) waS mlxe4 vith lower con-

centraUona riz •• 1.e, 1.9, 2.0 and 2.1 ppn of l>elm.ethrin, no 

.i;n'fican~ chenge in the toxlc1~ of mancoaeb noticed a 

18 evident from th percanbO •• Of non-geJ:tnina .pores i • • •• 

45.00, 48.33, .a.00 and 52. 00 per Ca1~ respeeUv lYe Synerg* 

_ns obaerved when mancozeb "a8 mixed vi th b1gher cone uat.1ons 

WhiCh shOved .67. 84.33 

6n4 100.0 per cent. of non-verm1a.ate4 .plr •• of !1.paEC1s;um. 



~ 1. 21 • &ff~ of mancoseb in combinaUon with 
eyper:M~C'in of spor. germination of 

H'@1nthO.por!um s:urc;ip.g Pas •• 

Sl 
No 

Mean Of 
Non~J.nat8d 

epon. (", __ ••• eM... •• .. * " ~a I • e_ __ - ._"'d __ ... _ ...... ___ ..... --= 
1. Mancoseb 38.02 (LeSO) + cyptDIe1:hrin 0.35 44.61 

45.33 

49.61 
54.3S 
12.67 

f3.33 

2. ManCOS" 38.02 (LCSO)+CypumethriD 0.'5 
3. Hancoztb 38.02 (LeSO) +CypeJ::metbr1n 0.55 
,. Manoozeb 38.02(l.CSO)+Cyperme1:hrln 0.65 

S. MaIlooa., 39.02(LCSO)+Cypez'IM1:hrln 0 .'75 

6. ManCOseb 38.02 (LCSO)+CypeI:1nethrin 0.85 

1. MaJ\cozeb 38.02(LC50)~thr1n 0.9S 
I. control 

100.00 
0.00 

4J.tabl. 22 • Eff~ of mancozeb In combination vitil 
pumethrin on spore 9emlnetion of 
HtlmlnSbO.por1ym SY£Slcgm Pas •• 

----------------------------81 
NO 

(ppa) 
Mean Of 

llon-morta111:y 
.por. 

(,,) 
_____ ~ •• - _._ •• ___ •• .... • Ad • __ ......... ,. •••• _______ ••• ___ _ 

1. ManCOS. 38.02 (LCSO) +Pe.rDI8thrin 1.8 

2. MenQozeb 38.02(LCSO)+PeJ:methrin 1.9 

3. Mencoseb 38.02 (Leso) +Pe.rmetlu:iD 2.0 

,. Hanco&eb 38.02(LCSo)+pernaethrin 2.1 

5. Hancozeb 38.02 (LCSO'+Peftlet:hJ:in 2.2 
6. Mancoseb 38.02(LCSo)+parmetilrin 2.3 

1. Hancozeb 38.02(LCSO)+Pez:'me1:hrin 2.4 

8. COntrol 

45.00 

'6.33 
48.00 
52.00 

68.61 
84.33 

100.00 
0 .00 

47 
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'lb. effect of mancozab (LC
SO

) in combination with • 

di fferent concentraU on. of fenpropathrin on spor e germination 

of H.turciCUID U ~own in Table 23. significant aynerqiauc 

act10n Vd obaeJ:Wd vben mancoseb 38. 02 ppm waa m.1.xed i~ fen­

ptOpethrin 0. 51, 0. 61 and 0. 71 ppm where in 87.67, 81. 87 and . 

100. 0 p..;'" cent of apor .. r .pecUvely did not gean1nate. Slight 

antagoniadc action was oba~ when mancozeb va. mixed with 

fenPl:'OP8~1n 0. 11 an4 0 . 21 ppa where the DOn-g'ez'lftinaUon Of • 

spore. vae 40. 00 en4 42 •• 7 per cent %'aepectively. 2bere va. no 

Change in the toxicl~ of mancoub whon mixed with 0 . 31 en4 

0. '1 PPIl of f_pi:Opatiarin Vhic:b ahOved 46.87 and 5'.00 per Cani: 

Of non-oerminatec1 ~_. 

r ecorded on bra parameur. yi... ere no mat. r &nCl a nta-

Uoc are presente4 in Tabl. 24. 

1. 0. 2. 0, 

and 0 . 5 ml Of craaning toter r espec::Uvely a t. the top aDd with 

no aedJmentaUon at tlle bOt:tt:m. Cat dasaim had no creaming 

ma~ter but ahoweCl 1.0 ml aedJmentaUon. Manc:ozeb ga 1.0 an4 

2. 0 m1 layers Of or ing tter d edJ.mentation respect! 1y. 



'fable 23 • Effect of mancozeb in combinaUon with 
fenprc>pathrin on spore germination 

of Htlm1ntho.pori\19 tuECiM Pa ••• 

--~~- ---~~~-~-----~-~~~------~ Mean of 
Sl Tr.atm.n~ (ppm) non-qezmina 

sporu 
No (") ---....... .,.. ... ---- ----.. ..._----~--- • _____ __._.._ __ ••• 1 --.... .-.-

1. Manco." 38.02 (Le
SO

) + J'.npropatilrin 0.11 '0.00 

2. MancCHb 38.02 (Le
SO

) + l'enpropathr1rl 0.21 42.67 

3. Mancoseb 38.02 (Le
SO

) + J'enpropathrin 0.31 '6.67 

,. Manco." 38.02 lLCSO) + J'enpropathriD 0.'1 56.00 

s. ManCOMb 38.02 (LC
SO

) + Penpropathrin 0.51 67.67 

6. ManCOseb 38.02 (LeSO) +J'en OPat:hrin 0.61 87.tf7 

? ManCO." 38.02 (Le
SO

) + .enpl'Opathl'in 0.71 100.00 

I. contro1 0.00 

---~~-.-----~-~----~------~---
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en ~1n wee mixed with cuben~z1m or co 

~__. of 1.0 ml 804 .ed1menu.Uon of 2.0 ml were 

Pumei:hrin in caabiDaUon with carbendadm 9 2.0 ml 

creelllaino 1fta~teI; aDd 1.0 m1 aedJmen doone 'lbe • pyr thro1d 

in canbiftaUon with I118ftcoMb 9aft 2 . 0 ml cre 1ng t~ anc! 

l.O III aed1aent:aUon • 

• en~pathr1n in canbineUOI'l ,,1 car))encSea.tm . hewed 

0 . 5 ml cr.8lDing .. t.'teE' and 1.0 m1 .ed1oent:aUol'h wbile in 

binaUon with IIlaftCOs" .bOwed 1.0 m1 en4 3.0 m1 of creaming 

aaa~i:or and e.s.imefteaUon reaP4teUftly . 

'.3 PHY!O!OXIC DCOHPAfl'IBlLlft 

The ayntheUo pyre~ide. thrill. thrift aDd 

fenpJ:OpathriD and the fUDq1cldU. cubendazim and maneozeb alone 

and the COmb1naUcna of pyrethroids w1ti1 the fung1clc!ee were 

found 'to be non-phytotoxlc ~ cotton. 

ANGRAU 
Central Li xary 

Hyderacad 

1111111""11111111111111 III 
0132 13(' 
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t: , 

51 

~--~~-------~--~----~-~~--~--~ 
51 ereamiftg lecSSmen-

Pe.Ue.ld .. matter tation 
No (ml) (ml) 

--------_.-. --... _ •• I ••• N ._._ J __ ._------ ••• ____ a 

1. eyp.me~in 1.0 0 .0 

2. Pemethrin 2.0 0.0 

3. FenptOpathr1D 0 .5 0.0 

4. Cube<1eaSlll 0 . 0 1.0 

5. ~zeb 1.0 2. 0 

6. Cypemethrtn + CarlMn4a.tm 1.0 2.0 

7. Cypet'methr1n + Manco • .a, 1.0 2.0 

8. Pualethrin + Cazbenda.1a 2. 0 1.0 

e. Pemethr1n + Manco •• 2.0 3.0 

10. renpropathl:lIl + Carbendas . 0. 5 1.0 

11. J'enpropathr.tn + MancO.eb 1.0 3.0 

-~~-------~------- --~~-~-~-~-~ 



DISCUSSION AND CONCLUSION 



Th. f1ncUft~ of tile exper.tment:.e 1D h.pec~ Of 

1) the biological effccUveoeaa of tbr .yntheUc 

pyr.tbz'o14a ..,1a.. cypumet:hrin. permeiN:'i.n ems 
fenpropa~1n in oaDbinaUon with fung1cla.. such 

• carbelldaz1u\ end lftellcozeb 

11) the physical c::aapeu))il1~ of ayntheUc pyrethroic1a 

v1i:b the fungic1d.. enCi" 

j,11) the phytotoxic incompatibility of the • chanted. ' 

tw:o, .j.n~aD 9 4u.rin4; 1'84-85 are diaQl8 

ing par grapha. 

nata on mortal 1 qt atucS1e.s with cypermetbrJ.n (T t. 1) 

r that cypermethr.ln g ft 20.0 r c t mort:alii:y Of 

52 

a.21nQUlaSW! ., a concentrat.1on of 0.4 ppm and dle mortality 

inc:rea. ~ 82. 5 per cent at 1.0 pt:m. J'1fty per cent ~.ley 

Of th bug could ob in*l wi cype in n e ccncan1:ra-

tion of 0.65 ppm. 

Cdbendd.tm wee f0un4 !:Net non-toxic to .R.CinCRl81jU! 

.~ cone tratiODa nngin9 fr 10 to 2000 • t:h 

U.s r rc!e4 nill (Tabl •• ). 
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CypermetiU'1n 0.15 ppn (LeSO) in combination with carban­

daajm 2000 ppn gave 36.17 per cen~ morUlity of the teat 1naec:t 

(Tabl. 6). ".1. clearly sbOW. antaQOniatic effect due to mixing 

of c::ypenaethrin with carbandasim .. the moruliey recor4ed va. 

lower than 50 per c.'l~. Similar anb.goni.Ue effects vere also 

obaen.td by Reddy (19S4) when fermslera~ (LCSO) vas mixed \lfi~ 

higher concenuaUou of cU'btncSazilft gainst Droapphil& !!lelanO­

Rut ... CypenMt~1n 0.65 ppm wa. found synergistic with carben-

4eaim a~ 10, 100 eft4 1000 ppm c:oncentraUona as the mortalities 

recarde4 vere more than 50 per cen~. Similar synergistic effect 

wa. obaerftd by Pawai' • Al. (1985) when cypermethr1n wes mixed 

with 8l1lphur • 

Mancozeb Wall found to be non-toxic to e.. s1nqulatua at con­

c:entraUona ranging from 10 to 2000 PPIl (1'abl. 5). 

Cypemethrin 0 .65 PP2l mixed with hlgher concentr ~1ona of 

manoozeb 1.e •• 2000 and 3000 recorded mortallt.y of the bug 

con.iderable 1 __ than 50.0 per cen~. '.therefore cypermet.brin 1,. 

ani:a9OniaUc with rnencOSleb at coneantraUona of 2000 and 3000 

But. in combinatJ..on wl'tb lower concentretiona of mancoaeb 1.e., 

1000, 100 and 10 ppa, cypemethrift 98 mortal1t.ies fairly 

higher than 50 per cent evidencing that. occurrence of eyn~iam 

ReMy (198.> reccr .ynervi.tic effect. in respect of ~ece.methr1n 

~ mixed with moncozeb aqainst U,.me1iIDosMW. But aqainst 

mzgeRlttB .\ltug larvae the aynergiaUe effect observed vas 
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' rOlft the resulta 8W11118Z'1se<! in Table 2. i~ i • ..,ic5en~ ~.t 

permat:hrin 0 . 8 ppa resulted in 15.0 per cent mortality of 

a.eMma"" and the ,.,rtali_y increased to 80. 0 per cent at • 

concentr.Uon of 5.0 ~. Th. mortality of buQs progres8ively 

increa.ed with incr .... in concentration of the pyr~id. 'the 

Leso of permethr.ln va. fOUbd ~ be 2.1 ppn. 

PenMt~1n at 2.1 PPII concanuaUon 'law 50 per cent morta­

lityof the bug. bu~ in combinaUon with carbendasim at 1000 and 

2000 PPft qave .3.33 aft4 26.11 per cent mort.al1ties . respectively 

C1'abl. 8) . Ttli. low mortality i. erident:ly due tD antagoni.tic 

action bebfeen per.athrin ~c1 c&rbend.zim at: the above concen­

traUona. "-'-thrill 2.1 p in combination with carbend.z1m 

10.0 an4 100.0 PPB ebwed 98.67 and 63.33 per cent: mortalities 

of the teat ina~ respectively. 'this ole rly 1nd1cags the 

oc:cu.rrenc. of ~ergl .. .. the mortality r corded was higher 

than SO per cent. 8u.c:h synU9iat.1c affect WaS reported by Reddy 

(198') Who oba~ .ynerQiem when fenvalerau. at. LeSO Vas mixed 

with lover concentraUons of carbenda.1m. Thobbl & Al. (1911) 

e1.0 DOUced aynergi_ when a mJ.xwr. of oarbofuran+i:hiram we. 

giwn ... eed treat:lDent t o eorghum for t:he contrOl of shoot 

fly. 

Permetl\rin 2.1 ppn in combinaUon with m cozeb at. 1000 

d 2000 PP1l cone8Dtra~1on. .howed antagonistic action as the 



IIIOruliU II of the b\lg. r.corde4 were .ell below 50 per cent. 

(Tabl. 9). Synerglem wa. ob.ened when perm~1n 2.1 PP'ft V •• 

ixed wlth mancozeb 10 end 100 ppm, as the reault:an~ morality 

of teat in.ect. were higher than 50 per cent. Similar reeulta 

were obtaina4 by Paver B Al. (1985) who observed eynerqlat.1e 

action vben permethr1n was mixed with aulfur. Reddy (1984) 

lao noted .}'DegUm when ftmvalerate wa. combined with manco.eb. 

'the "eaulb sunlluariae4 in Ta!>l. 3 indicate that. !enprop.­

thrift 9'''' 20 per een~ IaOrtality of ~.;!Dqul.SU' at. 0.1 ppn and 

the mortality increased to 82.5 per cent. at. 0 .7 ppn cone ntra-

t.ion. Th. lethal concentrat.ion of fenpropathrin for 50 cent. 

mortality of 2. ,1pgul.sy. wa. calcula1:ed t.o be 0.41 ppn. 

'enpropa~in 0.'1 (LeSO) 1n combination with car ben-

48aim 1000 aDd 2000 p gave nl)rtalitles lesser than 50 per cent 

i ndicating antagcnlatic: ae~lon in the.e combinat.ions. SyneroisUc 

etian w e alae noUced when fenpropathrin 0 .41 PPD W8 8 mixe4 

with carben4azJm 10 and 10C PPII 1 vel. as the mortalities 

racord.a being 86.61 and 66.67 per cent. reapecti~ly. 

5.1.1.6 niolo~~ :lfeQ!t;:nes. Ofo5i:iY:;POthE1g in combination . lib _____ , __ ,__ at a:94n ___ ~ __ 1 

'.nprop~thr1n 0.41 ppm gave 50 r cent mor lit.y of 

Il.elngulatua but in c:ombinatJ.on with maneozeb 1000 and 2000 ppm 

rtalitl •• of 43.33 and 23.33 par c.nt respectively were rocorded 

'- .. " , ,{ \ L l I Ii R A. I{ 'I 

A.P· AgfJCultural Univ t:1 "~ 
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(Table 11). Aa the mortaliUe. reco.rcsed var. lower an ~ 

expect ed 50 per cent, there _l.U entagon1aU,c etten 

between fenpropathrin and mancoll at~. abO • cortcen~a­

tiona. I'enpropathrin O. '1 ppm in combineUon ~:J.th maneose)) 

at 10 and 100 PPft 8howed 96.67 and 76.67 per cent. mortali­

Uu of the te.~ insect respecU.ely, which clea~ly ~­

strate. the occurrence of aynergi.,. 

benda:1m at 1 C!OncentraUon caused 19 per can. 

non-;erminat.ed .por which incr.a. to 100 per c t at 

1000 ppm concentration (Tabl. 13) • • if~ per c.n~ of non­

geminat.ed spores vea obtained with carbe~ae1m at a concen-

tr t 10n of 13.27 • 

cyperme1:hrln was founC to be non- t.oxlc to u..surc1Q!!!! as 

a l l the _pores germinated at different concentrations tested 

(Tabl. 15) . 

Carbanda.t.m 13. 2' ppD (LeSO) 1ft CClftbinet10n with cyper­

m thrin 0.35 end 0.45 ppm reaulte4 in 36.33 and '1.00 per 

cent of non-9e.rmin t.ed spores re pec:tlvaly (Table 18). As th 

inh1biUon of spore germinaUon was lower than the expected 

SO per cent, carbendazim and cypermothrin at t.he abov con­

cenua tJ.ona wer. an gonl.t.t.c. 81Jd.l&r antagonistic effects 
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vere ob.e~ by Abbaiah (1985) WhO faun4 • canbinaUon Of 

earbenc!a.1m -~-" to be antaQOnls~la to ColletoSlichul 

capalc;1. Carben4eslm 13.27 ppm in ination vl th c:yper:met:hrin 

0.55 and 0 . 65 PPD ga". non-verm1nated apore. nearer to 50 per 

cent. Thia shOW. ti\a~ cypumetiU'in doe. no~ 1.mpalr or improve 

tile t.oxicJ.~ of carben4azim a~alna~ !!.surciCNl!! when thea. two 

peatS-cid .. .z-e used in caabinaUon at ~e apecified coneentra-

tiona. Vary gOOd .ynergistic: .CUOD Was shown when sa dez1m 

wherein tiM percen 0 •• of non-all!trm.inatec1 .pores were hlotter 

than 50 per cent . 

P~ethrln Was found to be non-toxic to n.tprcisgm as 

non-germinated spOre., vere nil at various concentration. tea 

(Tebl. 16). When ca%1:)efta.,dm at r.CSO (13.27 ppm) was catlbin d 

with permethr1n l .e, 1.9, 2.0 ane! 2.1 p , the per:centa ., of 

non-ge%minat.e4 .porea vere ne rer to 50.0 per cent (T~le 19). 

'1'tlerefore it i. inferred that neither a7ft roiat.ic no," anta90-

ni.tic action _iau beareen sarbenda21m and. permethrin at the 

above eone Uationa. t aynerviam wea noted when carb4lndtlsim 

13.27 ppm we. mixed with rmethrln at 2.2. 2.3 and 2.4 PtID. 

Wber in the c t.a~ of non-9erm1na~ apor.s were higher 

then 50 per cen~ ('1' 1. 19). SJailer reaul U were obtained by 

Prakash JCauraw (1983) 0 carbenc!az1m t.o })e 



compaUbl. vit:h IIlOS~ of th.. ina dc1d. like 

etrJm!o. and pyrodLlat. 

there we. no inbibition of ~ 

centr'aUona te.i*S ('table 17). 

J:'ntJ.nat ion at all the con- . 

Carbendarz:im 13.27 ppm WaS found to give SO per c nt of 

non-germ1Deted .pores. but in combination v1th fenpropathriD 

a 0 .11 and 0 .21 PJ'ft, 'the non...germinated aporotJ deer ~sed to 

28. 00 and "4.33 per cent respeeUv lYe A8 the inhibition of 

.pore germinaUon vaa lower than 50 per cent., ther exists 

ant:agoni_ be~een caRenda.1M a f811propathrin at a abOve 

CQmbln.Uona . '!'here vaa neither synerg1 tic nor antagonistic 

0.31 and o. "1 ppm concentr tJ.ona. Bu1: carbendaz1m 13.27 ppm 

tog.tilor with higher concentration. of f npropathrin (0 . 51. 

0.61 and 0. 71 ppa) contributed to higher per cent of non-

germinated spor a evidencing the operaUon of aynorQ • 

MancOlZeb at a cone ntra~1on of 1.0 ppD caus ed 16.33 per 

cent of ncn-Oaminatec1 .pores which at adtl y increa 5 to 

100 c nt with !ncr. • in concentration upto 1000 p • 
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'lbe LeSO of mancoze}) againat .pore qerm1natJ.on of B. wclqum 

va. found to be 38.02 ppn. 

Hancolleb 38. 02 ppa in combination with cyperme~in 

0.35 ppa ahOV*<i antagonisUc action a. the percentage of non­

germinated spore. va. found ~o be 4 • • 41 per cen~ (Table 21). 

aoceb 38. 02 PPIl in combinaUon with c:yp8.tmethrin at: 0 . 45, 

0.55 aM 0. 65 ppa conc:enueUona had neither aynergistic nor 

anuooni.Uc aCUvit;y aa ~e percenug •• of non-germ1n8~e4 

.po&e. vere eE'OUftd 50 per cent. With higher eoncentrationa of 

oyperm thrin auch a. 0 . 75, 0 . 85 and 0 . 95 ppm manooHb proved 

~ 
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to be h1ghly IYftU9iaUc aa the percentec;ea of non-germinat.e4 

.pot .. vere higher than 50 per cent. Similarly Abba1eh (11)85) 

found a lIl~re o! mancoaeb and monocrot,Ophos to be.yn g18t1a 

t.o £ . c,Rl1s1. 

1bou;h perm.thrin alone we. non- toxic to ti. tursicum, but. 

in combinaUon with mancozeb, it alterod th. effec~ of mancozeb 

on spora germ1naUon of the t.e.~ fungus. Mancozeb 38.02 ppn in 

canbinat.ion with pemathrin t 1.8, 1. 9, 2.0 and 2.1 ppra showed 

no marJced variation .in the toxic:1 qr at mancozeb aa t.h perC4tn-

tag • of non-germina spore. war ar:ound SO pel' een~. In com-

bination wit.h higher concenU' tiona of ~ethr1n i.e., 2.2, 

2.3 and 2.4 ppm mancoseb exhib1ted aynerviat.t.e action .g.1ns~ 

!!,.W£sicwn. Raju Reo (1981) found mancohb alone or 



incombinaUOft with acaric1de./ins eticid .. Yiz •• dieofol, 

Phosalone, quina!phoe, 41methoate. carbaryl end monOQJ;'O • 

GftecU~ in oontrollinq chilli mites. 

PenpropathrJn alone though non-t.Oxic t:o li. WSiy bu~ 

was found to al~ the ~icJ.ty of mancozab in combinQUon 

with 1~. Manccneb .~ LCSO value (38.02 ppm) in combinaUon 

with f8l'lpropathrin a~ 0 . 11 and 0 . 21 PPIl proved to be .liQht.ly 

antagonistic •• the pel:'Centage. of non-qerm1nat8d spores were 

.lioht.ly lower 'than 50 per een~ (Table 23). Gradia and Su~ton 

(1981) cSemonaUated ~~ ceJ)Un or mancozeb when mixed with 

ina.cdolde. ris.. pho .. 1: or azinphoemetilyl caused re&1cUon 

in their fungioide act1vi1:y aga1n.~ Bot.!i"vO,nb'er1a doth10l. 

and 919mtrella qinqull~. 

Mancozeb (38.02 ppa) 1n combination with fenpropathrin 

0 .31 and 0.'1 PJ;ID did not he". either aynertJiatic or enta9)­

ni.Ue effect against the sperea. Bu1: with higher cone ntra­

Uona of fanpropatbrin i ••• , 0 . 51, 0 .61 and 0.11 ppn mancoz.ab 

we. found to be aynerOiat.1c • the percentag.. of non-9U'lfti­

nated sporea war. bigher 'than SO per cen1:. Such synergistic 

eff.eta were observed by Trlpathi U a_. (1983) in their 

.b1d1 •• with mancozeb in canbineUon with J.na.~clde. via •• 

decem.thrift. oypermethrin, lIlethyl dane~ and quinalpho •• 

GO 



5.2.1 bala10n ,S,hi11\Y of IvntbIMc pyi.t;br9ldt 

A perusal of r.wlu of emulsion stability (Table 24) of 

ayntheUc pyrethJ:'014a when mixecS with fUngicide. revealed 

tha~ ti1. mixtur. of eypemethrin end ca.dJenda.Jm 9a". 1.0 ml 

of creafting matUX' and 2.0 m1 of ... U.menteUon. Since the 

ettdimenuUon recorded wa. lower ~ the I1m1~ (2.0 ml) 

.pecified by the In41an Standards Inert.! tution. the.e two 

chemical. CouleS be .. fely mixed without ffeeting the" i­

li~ of cypu'IIMIt:hrin ..w..1on. 
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en ~in and mancoseb vare mixed. the creaming 

.. ttel" .DeS .ecl1men~Uon obaern4 was 1.0 m1 and 2.0 ml 

r.specUve1y. !tauefore cypemethrin and mancozeb coul d be 

m1x.e4 withOu~ 1mpauinq the anuleion stability of cypermethr1n. 

M1x~. of pu:aei:hrin and carbenda.1m r •• ulted in 2.0 m1 

of creaming raatter and 1.0 m1 of .e4imentatJ.on. Hence the .. 

o ch.ucal. could aleo be lIlixec! without eny dele~eriou. 

effecU of emulaion .tabillq-. Reddy (1984) found tenvalera1:e 

phy.ically compotJ.ble when mixed with carbendacim. 

Mixture of pamethrift anel mancozeb ahowec! 2. 0 ml !Creaming 

matter and 3.0 ml of aecUmenuUon. All tile. !mentat.ion level 

ia more than ~ permissible limit. the ernul.ion stability of 

permethrin i8 affected due to mixing wltil mancoaeb. Similar 

physical inccmpat.1bl1it.y wae reported by Reddy (1984) ~ 



mor. amount of se4i taUon reaul 

mixed v1 th raancoHb. 

w fClya1erate "a. 

Mixt.ur. of fenpS"'Opa~1ft an4 carbenaas1m reaul ted in 

0.5 rlll. of c:reandDfl mat~.r and 1.0 raJ. aediftlentaUon. ,. the 

lewls are ".11 within the pr •• cribed limit, th ... two pta"i­

cid.. can be aafel.y mJ.xed. But f.-spropat.hrin 1n caabinaUon 

with manooaeb ge_ 1.0 1111 creaming matt.er and 3.0 III of .4141-

net.aUon. A8 ~e .ecS'aent.a~ion level is more than the pr .. erl­

bed lirdt of 2.0 na)., t:h ••• two peaUcld .. should not be mixed 

toqe~er. S1miluly raor. sed1menuUon layer Vas Observed by 

Red4y (1984> when feftv.lerata was mJ.xed with IIlaftCOseb. 

'!'h. syntbeUc: pyr.thzOu., cypeI.'IMthrin, pemethrin and 

, fenpropethrln aDd the fungicid .. , carbe'n4aa1m and maneozeb 

alone and the ~. Of pyrethro14 and fungicide were 

obae.J:"ftd to be non-ph~tox1c to CO~ and hence could be 

used alone or in combinetJ.on without fear of any crop-injury. 

5.4 Q)NCLUSICBS 

1. CypermethrJ,n, permet.'hrin or fenpZ'Opathrin va • 

• ynergieUc w1 lower c:oneentrs1:1oJUI M carbendaaim 

or mancoaeb but anta;onlatic vi ttl higher concentra­
tions ot the funCjJlcldea aoa1na~ the ~.t in.~ 

pyadeJWI £,1nm .... 

2. Carbendaa1ro waS aynerglsUc with higher c::oncenuatiotul 

of cyperraetiu'in, pemethr1n and tenpropathrin when 
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t.eatec1 "i~ UI]~dbWSJ_ SUl'clem 
funoua· 

• The toxicit.y of cubedazim a unaf!~ed when 

mixe4 vitil 1n~rraed1azy concentrat.iona of cype.r­
methr1n, permethC'iD aDd lenpropa'thrin against. the 
teat. fungus. 

•• MaDCOseb wae aynergol.Uc with higher conceDtraUon. 
of cypemGtiu'in, pemethrin and fenpropatilr1n, when 
testae! agatnat. the fun9ua. 

5. 'lbe tox1c1~ of manoozeb waa unaffected in combi­
nation with the 1n~a&'Y conc.llt.l:'at!on. of the 

three pyr~icSa. 

6. ManCOzeb vea en gen1.Uc: with lows 1.".1. of the 
three pyrethroida. 

1. Cypemei:brin " e. phy.ically compaUbl. with carbeD­
cSaaSrn or II.IaDCOseb a. the 81:abill~ of tit. pyre­
thr014 .ul.1on w .. Wlaffeci:84. 

• thrin was phyaic.l1y ocmpeUbl. "ith casbeD-
4a 1m but physically 1neompeUbl. vlt:h mancozeb 

.. the mixtul'e shOwed 8e4JmMtatJ.on beycn4 the 
~"u ... l!laible l1mit.. 

9. • propat.hrin waS phyaic:al.ly CQmpat.1ble with carben­

da.1m but. no~ with mancozeb. 

10. Cypaz:methrin, permethrin or fenpropathrin in ccmbl­
nation with cazbendazim or manco _ _' re ncm-phyV)­

toxic to cotton. 

'-' 
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tn ..... UgaUcae vere carried CUi: in 1:11. Department Of 

tolft01OW. COll~ of Agriculture •• ajendrenaoar during 

198"'85 to find ou~ the biolog1cal. physical and phytotoxic 

COtmpaUbilitJ.ea of three .yntheUc pyred1.roi4_ viz •• cyper­

tnethz'in, pe.rmethr1ft end fenpzopathrin .1til two fung1c1dea 

n.rDe1y carbendaaJla aM mancoaftb. 

I'or ...... ing tile biolOOical effectivene.s of 'ynthetic 

pyrerthroid., ~ nd co~ bug puderSU' cinqq1.1iU! ft). waa 

lelecUd.. S_iluly, H.sin1jhO'R9[1um wrc1c'Um PaSS.val _.le­

oted foe u"sling the biOlogical effactJ.vene •• of fungici4 ... 

'1'tle ~t in.~ wa. rruluplie4 on cotton I ~ wbereas the 

teat fUftQUa cultur •• were m intalned on pota1:O dextrose gar 

media. -rhe toxicity Of the synthaUc: pyrethro1d. vas tes~ 

againlt t.en day 014 Q.dnWa'M n~pha by expoa1no them to 

on mill! litre Of or-de4 concentt" Uoo. of the 1naootici&tl 

spray fluida ))y mean. Of a Potter'. t:over and the morUlity 

data war recor 2. houra after u-.. tment. Iftl. toXicity of 

tho fungicid.. againat ten day 014 n.t;w;c!9a cu1 turea vas 

tested uaing the 'pOre gendnaUon technique r. rted by 

MOntgomery and MoOre (1938) end the percentage of inhibition 

of .pore germinaUon va. c-ec:orde4 after 18 hour •• 

daU and the pc of 1bhlblt1on of apera 9 

rtal1ty 

in tion 
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of oraded concentraUona of each ayntheUc pyrfthro14 an4 th 

fUnglc14. a9a1n.~ 1:he two teat organi_. were separately 

aubJectecS to probi~ analy.t. (Pinney, 1952) end the LeSQ ... lue 

were calculated. ~ taad.n9 the biological effectiveness of 

synthetic pyrathroJ.4a in 0CIIQb1l\edon viti\ fungic1tlea aga1na~ 

a . dpqpl"'P', t:be aaftcentra~lon of pyrethlOi4 that 9aft 50 per 

cen~ ~llq (Leso) of the ~H~ insect: va. mixea with diffe­

rent COn~traUOD. of funglc14ee. 'ltle tea~ inaect was expoae4 

to the 1'Iixtau:e aDS i:he JIIOrtallt.y recorded. 8SJft.ilarll', for 

tea~g the b101oq1cal effectivene •• of funq1c:1dea, the c:oncen­

U"ation of fWl91dde til t inh1bi ted 50 per cent spore germ1Da­

tioD vaa .1xed wit:h different. concentra Uona of pyrethz01da. 

!!Ie spore awJpeD8ion of the ua~ fungus "88 exposed itO the 

mbtw:"a follOWing the spore oermineUon technique and the per­

eenteq. of inh1b1Uoll ~ spore geJ:mina on ~lculated. On the 

basis of the MOralit.y and inhibit.iOn data, occurrence of 

aynergl_. anugonim or no effect va. as •• ssed. 

1he LeSO Of cypert'IlQ'thrin. pez:met:hrin and fenpropat.hrin 

to .c1naNl'YI were 0. 8S. 2.1 and 0.41 ppn reapec:tively. 'ftle 

fungicides. carbend a1m and mancozeb were non-toxic to the 

test in •• ct. Cypel'mot:hrin o. as (Leso' was aynergla'tic 

with lower concentration. (10~ 100 end 1000 ppn) of CarbendalSirn 

bUt: antagoniaUc: viti} hi gher concentration (2000 ppm) 

D.c1ngu1atua. thrin 2.1 PrIll (LCSO) wa. syner:qietic: with 

10 ant! 100 PPD conc:entrat.1ona of eerbenda.Sm but ant:agoniatic 

with 1000 aJ'l4 2000 P concentration. the teat .tn.ee~. 
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S_11ar17, fenpropethrjn 0 •• 1 pptt (LeSO' va. aY" rv1eUc '11th 

low .. 1 ... 1. (10 end 100 ppm) of cubendazim but. anuvonlaUc 

with high .. lewla (1000 and 2000 ppa) to 2,.q_ln<a""'. 

cypemethriD a~ LC50 .... ynerguuc wid! 10. 100 

1000 pPIl lewla of -.noose}) bQ~ ent.egonl.Ue with 2000 end 

3000 PI8 lewl. tp the bug. Perlaethrin and f~opathrift at LeSO 
"aluea were ~1.uc w1~ 10 end 100 ppm le"u. of manco.eb 

!Nt antagonJ..Uc with 1000 8ft4 2000 PPD conc:enu dona. 

1be LCSO YalUM of c:et'bendaa1m and menco.eb to a.Ws1can 
were 13.21 .., 38.02 ppn r •• pec:U.,.ly. '.ft\. t.hzee pyretluO~ 

were non-tc.1c to the tu~ ~. Caz:ben4aa1m lS.21 ppm (LeSO) 

wu ayft8r9i.de ,,1th 0.15. 0.85 and 0 . 95 of eypezme~1n 

bu~ anbgonJ..Uc with 0.35 IIfI4 0 . 45 ppn aD4 bel no effect with 

0.55 and 0. '5 ps- to n.SMcsl9P. CaJ:ben4azim at. LeSO value Was 

but baa no 

WaS aynerg1.Uc with 

0. 51. 0.61 encS 0 .11 PPM of fenpJ:Opathrin but. antagonistic 

with 0. 11 and 0 . 21 PPIIl end had no effec~ wit.h O. 31 ~ 0 . 41 

ManCOseb 38.02 (LeSO) was .ynet'Ol.~lc wli:h 0 .75. 0.85 

4 0 .9S P. of cype thrin but &nugeni.tie with 0.35 

ha4 no efl~ with O. 4!. 0 . 55 ~ 0 . 65 ppm concentrations 

to .t.1gsicwa. Similarly. with h~er coneentraUona Of per-

• 



hact no !larked variation in til toxicity with 1.9. 2. 0 and 

2.1 Ps- of ~1n. Also with high r level. of fanpxo­

pathrin (0.51. 0.'1 aD4 0 .11 ppa), mancozeb was aynergi.Uc 

but ali;hUy en\a90n18Uc with 0 . 11 end 0.21 PP'Q aD4 had no 

eft~ with 0. 31 and 0,41 PPIl to !l.J2'J:szle=. 

'lb. emul.ion .tabi1i~y of cype&'1aethrin. pemet:hrirl and 

fenpropati'\r1n were Uftaffec1:e4 when 1ftixe4 with ead>endas1m 

and therefor. physically CQlpaUbl.. cypermethrin Wea alao 

physically cClnpeUbl.. with IQancoMb but permethrin end f«lpl:O-

pad1rin were phya1cal.ly 1ftcanp.~l. with mancoab. 

eypermethr.1n, perlMthr1n ~ fenpropathrin in CClnbinadon 

with carben~a_ or _nco" were not phyt.o1:oXJ.c to eo~t.on. 
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