


D21z




STUDIES ON THE COMPATIBILITY OF SYNTHETIC
PYRETHROIDS WITH SOME COMMON FUNGICIDES

THESIS SUBMITTED TO THE
ANDHRA PRADESH AGRICULTURAL UNIVERSITY
IN PART FULFILMENT OF THE REQUIREMENTS
FCR THE AWARD OF THE DEGREE OF

MASTER OF SCIENCE IN AGRICULTURE
(ENTOMOLOGY)

By
D.V.K.D.R. DIKSHITULU

ANGRAU

Central Lisrary
Hyderatad

it e

)

DEPARTMENT OF ENTOMOLOGY
COLLEGE OF AGRICULTURE

ANDHRA PRADESH AGRICULTURAL UNIVERSITY

Rajendranagar, Hyderabad-500030.

1985



SEBRIITIGCAT

Bhri D.V.K.DR.DIRSHITULU has satisfacterily
prosscuted the course of ressarch and that the thesais
entitled "BTUDIES ON THE COMPATIBILITY OF SYNTHETIC
PYRETHROIDS WITH SOME COMMON PUNGICIDES® submitted ls
the result of original resesrch work and ia of
sufficlently high standard to warrant its presentation
0 the examination. I also certify that the theais
er part thoreof has not been praviously submitted
by him for a degree ©of any University.

B

i AAE r G
(DX «G. V.SUBBARATHAM) -
MAJOR ADVISOR
ABSOCIATE PROFESSOR
DEPARTMENT OF ENTCMOLOSY
COLLEGE OF AGRICULAURE
RAJERDRANAGAR
HYDERABAD S00 030



¥

FICA

&

13
1=

-

¥

this is to certify that the thesis entitled "STUDIES ON
THE COMPATIBILITY OF SYNTHETIC PYRETHROIDS WITH SOME COMMON
FUNGICIDES® submitted in partial fulfilment of the requirements
gor the degree of Master of Science in Agriculture of the
Andhra Pradesh Agricultural University, Hyderabad, is a record
of the bonafide research work carried out by 8ri D.V.K.D.R.
DIKSHIIULY under my guidance and gsupervision. The subject of
the thesis has been approved by the Student's Advisory
Committee.

No part of the thesis has besn submitted fox any other
degres or diploma or has besn published. Fublished part has
besn fully acknowledged. All the assistance and help received
during the course of the investigations have been duly
acknowledged by him.

{(Dr.G. V. SUBBARATNAM)
CHAIRMAN OF THE ADVISORY COMMITTEE

Thesis approved by the Student Advisory Committes.

CHAIRMAN t (Dr.G.V.SUBBARATHAM) Wttt
ABSGCIA'!! PROFESSOE L& K [ 2 3 uu‘
DEFARTMENT OF ENTCMOLOGY
COLLEGE OF AGRICULTURE
RAJENDRANAGAR , HYOERABAD= 30,

MBMRER ¢ (Dr.N. B. THAMMI RAJU) NSy Mo
ASSOCIATE PROFESSOR tew sas— wue
DEPARTMENT OF ENTOMOLOGY - .
COLLEGE OF AGRICULTURE
RAJENDRAMAGAR, HYDERABAD=30.

MEMBER 1 (Dr.K.CHANDRASEKMARA RAQ) _ _
ASSOCIATS PROFESSOR 4 R A
DEPARTMENT OF PLANT PATHOLOOY - e S
COLLEGE OF AGRICULTURE
RAJERDRARAGAR, HYDERABAD=30.



QSEEONLERQENEETS

Fervently and modestly, I extol the gemuine co-
operation, inspiration and affection ¢ffered to me by
the Chairman of my Advisory Committee, Dr.G.V.Subbaratnam,
Associate Professor, Department of Entomology, College of
Agriculture, Rajendranagar right from the initiation of the
work t© the shipshaping ¢f the menuscript.

I am profoundly indebted to the revered members of
my Advisory Committee, Dr.N.B.Thammi Raju,Associate Professor
Department of Entomoiogy and Dr.K.Chandrasekhara Rac,
Associate Professor, Department of Plant Pathology. College
of Agriculture, Rajendranagar for their wvalusble advice and
suggestions.

I am thankful to Dr.K.M.Azem, Professor and University
Héad and other staff members of Department of Entcmology
for their helip rendered o me during the course of my
research work.

My warmest thanks are due ¢to one and all of my friends,
and golleaguas for thelr suggestions and help offered to me
during my ecurse.

It is my duty o pay reverence to my parents., brother
and sisters who constantly encouraged me to persuade my
research programme and £for being the source of spirits
throughout the period of my educational career.

Pinally I em grateful to the Govermment of Andhra Pradesh
for providing financial assistance during the course of my

work.
I L W -_

(Do VKD RDIKSHITULU)



I

I1x

SSHTEEIL

INTRODUCTION
REVIEW OF LIT@AW
MATERIALS ARD METHODS
RESULTYTES

DISCUSSION AND CONCLUBICNS
S8UMMARY

LITERATURE CITED

VITA

LE R |

LXK J

LE N 4

LR N ]

PAGE
RO,

25

52

64



LI8T 9f IprBLES

- an o w e W O o & o a I S o W ar 4 o aF S ap A o @ T = g TR O N

Table Page
No. No.
1 Effect of cypsrmethrin on mortalitcy
of Dysdereus cinqulntus P. ces  Tik4
2 Effect of permethrin on mortality ‘
of Dysdercus congulatus F. cus 26
3 Effect of fenprcpathrin on mortalicy
of Dysdercus cingulatus 7. 23
4 Effect of carbendazim on mortality
of Dypdercus singulgtus 7. 22
-] Effect of mancozeb on mertality q
of Dypdercus cingulatup P. -

é Effect of cypermethrin in combi-
nation with carbendasim on mortality

of Dysdercus cingulstys 7. e 23
7 Effect of cypermethrin in combi-

nation with mancozeb on mortality =)

of Dypdercus eingulatus . soe

8 Effect of permethrin in combination
with carbendazim on mortality of

mwr‘ aqe 52

9 Effect of parmethrin in combination
with mancozedb on mortality of

Dyesdercus gingulatus ¥. ses 3%

10 Effect of fenpropathrin in combing-
ticn with carbendazim on mortslity

of Dypdercus cingulatys ¥. 35

11 Effect of fenpropathrin in combina-
tion with mancozed on mortality of _
m M e oo A5

| 12 Garmination of spore of
W furcicun Pass. 23

ed water esa



" sdes (Omtd,)

e W P e v we g B A P Ep A @ e A S G G A S B A G B gy A MR A O

Table Page
ﬁ. ﬂﬂ-
13 Effect of cnrbuduh on spore germi-

Mticn o’ At bl ] L3 ) I L oy 1 m Pll.le (Y N} 38
14 Effect of mancozed on spore germination

of Helminthosporium turcicum Paas. see - /0
18 Effect of cypermethrin on spore germi-

nation of lHglminthosporiuym fuyrcicum Pass.... 141
16 Effect of pemethrin on spore garmination

of Helminthosporium turcicum Pass. coe )
17 Effect of fenpropathrin on spores germina-

tion of Helminghosporium turcicum Passe ... 43
18 Effect of carbendaszism in combination

with cypermethrin on spore germination

of Helminthosporium turcicum Pass. S
19 Effect of carbendasim in combination

with in on spore germination

of furcicum Pass. “ee 45
20 Bffect of carbendazim in combination

vith fenpropethrin on spore gesmination

of Helminthosporium turcicum Pass. 45
21 Effect of mancozed in eombination with

cypermethrin of spore germination of

Helminghosporium furcicum Pass. ces o4
22 Effect of mancozeb in combination with

permethrin on spore germination of 1

Helminthosporium turcicum Pass. *
23 :ﬂm of uigeosoh in mmaegn with

enpropathrin on spore germination of )

Helminthosporium furcicum Pass. cor 4
24 Bmlsicon stability of insecticides,

fungicides and combination of both aes )4

-5 000 g~



Hamo of the student §} DoViKDADIKSHITULD

Title of the thesis 1 'STUDIES ON THE COMPATIBILITY OF
SYNTHETIC PYRETHROIDS WITH SOME
COMMON FUNGICIDES®

for which he 1 M.Sc., (Ags)
tted
Major FPield of Study 1 AGRICULTURAL ENTOMOLOGY
Major Advisor ¢ DreGe.V.SUBBARATNAM

ASSOCIATE PROCPESSOR
DEPARTMENT OF ENTOMOLOGY
COLLEGE OF AGRICULTURE
RAJENDRANAGAR, HYDERABAD

University ¢ ANCHRA PRADESH AGRICULTURAL
UNIVERS ITY
Year of Submission s 1985

o = - =

ABSTRACT

In recent years, synthetic pyrethroids are gaining
prominence in insect pest control. Often it becomes necessary
to combine these chemicals with fungicides to combat insect
pests and disepses simultanecusly to save time; lsbour and
money. Bafore recommending such combinations, the mt:lhi—
lity of thase chamicals needs to0 be ascertained and hence the
studles were taken.

The bioclogical affectiveness of synthetic pyrethroids
and fungicide es was Studied against the test insect

h.uﬂﬁtﬂttmwamm
%u. emulision stability of the
with fungicides and the ty of the

nixturea on cotton crop were slso studied.

The results indicated that cypermethrin,permethrin and
fmnpwu in combination with lower concentrations of
carbendazim or mancozedb (10 and 100 ppm) were synergistic to
?'mt ;atwnniﬁia with higher concentrations
1 ppm} of fungicides ¢o the test insect. Carben-
dazim and mancozeb were synergistic with higher concentra-
tions of pyrethroids to H. but were antagonistic with
lower concentraticna and no effect with intermediary
concentrations.

The emulsion stablli permethrin and fenpropathrin
was affected due to more ﬁlnmutinn when mixed with man-
cozeb but unaffectad with carbendazim, Wm.w
thrin or !wm ware found phys I:w-tibh with
carbendagim. These three synthetic pyrethro

tion with either of the fungicides were non=phytotoxic to
cotton.



INTRODUCTION
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The intensive agricultural practices such ss growing high
yielding variaties, excessive use of synthetic fertilizers,
monoculturing, irrigated conditions stc., contributed to the
tremendous increase in the activity andvirulence of insect pests
and disessen. More oftan, insect pests and Alseases occur simul-
taneocusly csusing enormous crop losses warranting the farmer to
take up effective control measures. As most of the poaticides
cannot control insact pasts and diseases occurring simultesnecusaly
on a crop, very often it becomes necessary to mix an insecticlde
with a fungiclids and apply on a crop. Grains are also being
treated with s mixture 0f insecticide and fungicide to minimise
lossas in storage due to insect pests and diseases. By applying
a mixture of two Or mors chemicals the cost of control measuras
can be reduced provided, it does not cause adverse effects on
crop growth, yield snd alsc on the efficacy of either of the
pesticides. It a2ls0 saves time and labour and more area can be
covared in a unit time.

Insecticides and fungicides when mixed together tend to
react with each other and, in this process, incressed or decressed
toxicity of any ¢of the chemical may result. The physical



properties of the pesticides are likely to be affected. The
mixture may also cause phytotoxicity to the crop.

Thearefore, it is highly essential to test for these
sffects before recommending any of the recently popularised
synthetic pyrethroids for mixing with a fungicide. Hence
presant invaestigations were conducted t© test the compatibility
of thres synthetic pyrethroids with two commonly used fungicides
in respect of

1) biological effectiveness

1i) physical compatibility and,
i11) phytotoxicity.



REVIEW OF LITERATURE



Litarature on the compatibility of insecticides with
fungicides has bren reviewed under the following broed areas:
As Compatibility of insecticides with fungicides.

B. Compatibility of insscticides with fungicides and
fertilizers and,

Cs Physical compatibility.

Leukel (1953) mentioned that DDT and ceresan mixture
reduced both inzecticidal end fungicidal effsct of DDT and
cerssan respectively, Magnesium oxide sdded to copper carbonate
or spergon in s~ed treatment had reduced the effect of fungici-
dal proparey in the control of sorghum losse stut, while magne-
sium oxide mixed with sulfur increased the fungicldal effect of
sulfur,

McClellan ot al.(1954) tested 29 dust combinations on
five rose varieties in £ield trials. They used zineb alone or
in combination with 1.5 per cent Aramite, 1.5 per cent ovotran
and 4 per cent malathion. They reported that there was no inter-
action betwean the fungicides and insaecticides in controlling
the black spot Diplogarpon rosae.

Ditman et al«(1935) cbserved no significant differences
in the efficacy of lindane, chlordane, aldrin or dieldrin when



used &85 emilsions either aslione or in combinaticn with fungici-~

des captan and thiram against seed corn maggot Hylemya gilicrura R.
and sesd decay fungi. They treated seeds of pea, snap bean and
1ima bean with the sbove insecticides and fungicides by slurry
mathod.

Arnold and Apple (1957) demonstrated that addition of
30 ml of dieldrin, heptachlor or sldrin per bushel of ¢orn seed
had no adverse effect on the fungicidal action of captan, dighlone
and thirem when used as a slurry treatment against Pythium spp.
Lindane with captan showed similar results while dichlone and
thiram reduced germination significently.

Hansing (1957) cbserved higher germination of sorghum seed
with insecticide~fungicide combinations such as dieldrin-
thiram and aldrin-egysno (methylomercuri) guanidine than with
fngicide alona. He alsc tested fungicide end insecticlide mix-
tures in seed treatment for the control of covered kernel smut
of sorghum and complete control of smut was obtained with the
combinations of thirem-dialdrin, captan - dieldrin and captan~-
lindane.

luke gt al.(1960) designed fungicidewinsecticide combi-

nations for the control of Helminthogporium sativum P.K. and Bakke.
and Sitophilus orvgaq L. on rye. The four most effective combi-
nations were ceresan M and DDT, Delesan A-D, Ceresan 100 and

S0 per cent malathion emulsion, and Orthocide seed protectant.

Travis and Henmneberry (1960) combined maneb,ferbam,zineb,
captan with acaricides wviz., Aramite, malathion,demeton and



phorate for the control of Diplocarpon rosge and Tetranychus
telarius. Significant differences in yield were not cbserved

between the treatments of fangicides alome and fungicide and
acaricide mixtures,

Allen et al., (1961) reported that heptachlor in combi-
nation with captan enhanced the protective action of captan.
Captan treated seed improved the seedling stand when used with
heptachlor fertiliger mixtures.

Rangacharyulu (1970) tested synergistic/antagonistic
action of insecticide-fungicide combinstions agailnst Pusarium
moniliforme. He found that ceresan=carbaryl and gopper oxychlo-
ride~endirin mixtures were synergistic, while the mixtures of
zinsb~carbaryl copper oxychloride-parathion and Benlate~
carbaryl sntagonistic.

Thobbi and Jagan Mohan (1971) tried fungicide and insecti-
cide combinations for sorghum seed trestment. There was better
growth in furadan and furadan thiram treated plots than in
thiram and check plots: Furadan—thirsm treatment yielded
significantly more grain than the other treatments and control.
The fungitoxicity of thiram was not affectad when mixed sitharx
with furadan or herbicides.

Svamp gt al- (1974) showed that the activity of maneb,
zineb, miram, mancozeb, dodemorph was increased and that of
ethrimol was reduced on mixing with insecticides.



Thobbi gt gl. (1975) achieved satisfactory econtrol of
sorghum shoot £ly Atherigopa gsoccgta and grain smut Sphacelotheca
gorghd with carbofuran thiram treatment. This treatment yielded
more grain and significantly more fodder than the othar
treatments and control.

Ajit Kumer (1976) noticed synergism in combinations of
Benlate + carbaryl, Plantvax+carbaryl and Sulfex+malathion. The
synergism was with respect to the increased efficacy of insecti-
cida on tha fungicide. But combinations of Benlate+malathion,
captan+malathion and captansphosalone showed antagonistic
effect against the fungus Gleosporium gmpglophagum (Pass.)Sacc.
and insect pest Pachymerus ghinensig L.

crunelli gt gl. (1976) studied the interaction betwean
fungicides and acaricides on cucumber in glass hcouse using the
fungus Erysiphe cichoracearum. There was cften an increase in
activity of fungicides on mixing acaricides with fungicidea
thiophanats, c¢hloranil, formathion, dodemorph and dithiocarba-

mates.

Hardas gt gl. (1978) tested germination of sorghum seed by
using fungicides via., thiram, agrosan, and captan either alone
or in combination with carbofuran against sorghum shoot £lv.
They concluded that there was no effect of fungicides en germi-
nation of seeds either aleme or in combination with the insecti~
clde. Dead hearts due tc shootfly attack declined with combina-
tions and the efficacy of carbofuran was in no way enhanced or



impaired in combination with the fungicides.

Lal and Pandey (1978) studied the compatibility of
different concentrations of fungicide ziram with the insecti-
cide phosphamidon, herbicide propanil and macronutrient urea.
In all, 189 combinations of the above chemicals were used
in yigro against Helminthosporium grymgg. They found that the
gonbinations were not only compatible but in some cases showed
aynergistic effect.

Gar (1980) investigated chemical and biological compati-
bilities of insecticides + fungicides and fungicides + fungi-
cides, and the effectiveneas of these combinations in the
control of crop diseases and pests. He recommended spraying
fruit trees with fungicides and some insecticides against scab

(Yenturia »rp.) and powdery mildews,

Thakshinamoorthy gt gle (1981) conducted compatability
studies for the control of aphid Mygus persicag Sulz. and leaf
spot and die~back diseases of chillies. They showed that combi-
nations of insecticides and fungicides liks methamidophos with
maneb/captafol and FMC 35001 with mansb/captafol had an additive
effect in the eontrol of aphids. For leaf spot dlseases,
captafol in combination with insecticides proved better as
against mansb. The die-back disease of chillies was checksd
effactively by most of the insecticide combinations with
maneb 1 captafol raspectively. The different combinations of
insecticiSes and fungicides tested were found &0 be compatible
and non-phytotoxic.



Gradis and Sutton (1981) reprorted that the fungistatic
and fungicidal activity of mancozeb as measured by spore
germination and germtube length of conidia of Botryosphaerig

dothiden end Glomerellp gingulaty Penz. wes reduced by the
addition of insecticides phoamet and asinphoamathyl and that

of captan by phosmet, asinphosmethyl and sodium horats (a
nutrisnt) .

Raju and Ree (1981) reported that Dithane M=45 alone or
in combination with acaricides/insecticides diccfel, phosalone,
quinalphoa, dimethoate, carbaryl and monocrotophos was found
effective in the control of chilli mite.

Bhaskaran and Prem Kumar (1982) reported maximum enhance-
ment of insecticidal activity in combinations of guinalphos +
pithane Z~78, malathion + Hinosan and malathiocn + cunan L when
tested with the red flour beetle Tpibolium cagtaneum Herbst.
in the laboratory.

Ethion was found to be compatible with copper oxychloridae,
calixin, nickel chloride and were effective in controlling the
pink and purple mites on tea whan applied individually and in
combination with fungicides at recommended dosage, without any
phytotoxiecity (Kalyanraman,i982).

Cainos (1983) showed that a combination of metalaxyl and
carbofuran lowered the incidence of black shank disease in
tocbacco and increased the yields higher than with metalaxyl

alone.



Dhakshinamcorthy gt gl. (1983) reported that the mixture
of diccfol 0.018 per cent and maneb 0.2 per cent was quite
compatible and gave good control of the yellow mite Hemitar-
gonemoys latus and leaf spot disesses Algornaria goleni end
cércogpora gapgiel on ehilli,

Prakash and Kauraw (1983) studied the compatibility of
certain insecticides viz., Pyrodust, malathion, etrimfos with
fungicides like carbendazim,cerssan and Brassicol for the con-
trol of paddy moth, Sigotroga cergalells Clivier and seed borne
fungl in stored paddy. Out of 16 combinaticns tested, only four
combinations viz., malathion with ceresan, Pyroduat with carben-~
dazim, malathion with carbendazim and etrimfos with carbendazim
were significantly compatible and controlled the insect and
fungal infestation and enhanced the seed viability.

Mancozeb was found to have synergistic effect with
carbaryl, phosphamidon and dimethoats but antagonistic with
monocrotophoss There was no appreciable reduction in toxicity
when it wos mixed with decamethrin, cypermethrin, methyl
demeton and quinalphos (Tripathi gt gl.. 1983).

Reddy (1984) cbserved in yitro studies that fenvalerate
at 1LCg, was synergistic at lower concentrations of carbendazim
but antagonistic at higher concentrations and had nc effect at
intermediary concentrations. He also ocbsswwed that the I;:c.ﬂ3
of fenvalerate was synergistic with mancoszeb at concentrations
ranging from 0,0001 %o 0,2 per cent to Drosophils melanogaster Meig.




In yitro and in yivo studies were made by Abbaish (1985)
%o tast the compatibility of four insecticides viz., BHC,
endosulfan, carbaryl and monocrotophos with seven fungicildes
viz., carbendazim, triadimsfon, vitavex, zineb, mancozeb,
sulfur and copper oxychloride. Of the 56 fungicide-insaecticide
combinations tested agalnst Drosophils malgnogaster, 6 combina~
tions showed aynergism, 1 antagonism, 37 equivaiism and the re-
maining 12 showed both synergism snd antagonism, Of the 6 fungil-
cide~insecticide combinaticns that were synergistic on the
mortality of D.pelgnogaster, 3 combinetions were synergistic to
$podoptara liturg.The synergistic combinations were carberyl-
vitavax, mcenocrotophos-mancozeb, monocrotophos=zineb, vitavax-
carbaryl, mancozeb-monccrotophos and zineb-monocrotophos while
EHC~sulphur combination proved to be antagonistic.

Nene and Dwivedi (1972) evaluated the fungitoxiec activity
of thiram when mixed with fertilizers like urea, calcium sulphate,
2inc sulphate, ferrcus sulphats and borax and insecticides vie.,
malathion, endrin, metasystox and BiC againat Helminthosporium
maydigs They concluded that the use of these fertiligers and

insecticides together 4iQ not affect the toxicity of captan and
thiram and none of these mixtures produced any phytotoxicity on
aprayed plants of maize and wheat in the laboratory.

Dahiphale and Bhirud (1978) tested three fertilizer-
pesticidal mixtures for the control of insect pests like the



spotted boll worm, pink boll worm and jassid on rainfed cotton
and found endosulfan + urea treatment to be most affective
followed by endosulfan and dimethoate + urea.

The efficacy of different fertilizer=-pesticide mixtures on
rice was studied by Mathew ot zl1,{1978) and found urea=cytrolane
combination the best as it reduced the pest population of stem-
borer, gall midge and leaf hoppar considerably and thereby in-
oreased the yleld.

Lal and Pandey (1982) evaluated the biological compatibi-
lity between three insecticides, a macronutriant and five foliar
fungicides. They showed that the combinstion of captafol with
insecticides and my conutrient was significantly superior. The
rasults also indicated that the insecticides dichlorvos, methyl
demeton and phosphamidon and urea were generally compatible with
the test funglcides, aince the toxicity of the fungicides was
not adversely affectad in mixtures with the insecticldes or urea.

Yein and Harcharan Singh (1962) studied the effect of
pesticides and fertiligers on the population of white £fly and
incidence of yellow-mosaic virus on greengram. Application of
sldicarb alone or in combination with endosulfan and captan and
urea reduced the virus infecticn considerably. Application of
nitrogencus and phosphatic fertilizers without the use of insecti-
cides encouraged the build-up of white fly population as well as
the incidence of yellow=-mosaic virus. They recommended use of
both the pesticides and the fertilizer for getting higher yield
of greengram.



12

Ranga Reddy gt al.(1983) studied the compatibility of the
fungicide thiram in combinstion with agro-chemicals. In wyivo
studisa showed that thiram wes compatible with most of the agro-
chemicals except ferrous sulphate. In yitrc studies indicated
that thiram showed antagonistic activity with captan, sldrin,
aldicarb, phorate, 2,4-D, hexasine and ferrous sulphate.

Pawar gt al. (1985) found permethrin and cypermethrin in
combination with carbaryl, sulphur and urea effective in ~on-
trolling fruit borer on okra. Carbaryl, sulphur and urea when
mixed with permethrin and/or ecypermathrin did not hamper the
bioce“ficacy of these synthetic pyrethroids. They observed nc
phytotoxic effecte on okra plants.

C. Physicsl compgtibility

Foa and Jones (1972) reported that tank mixed fungicides
like tetrachloroisopenthalonitrets, captafol and polyram with
insecticldes llke carbaryl, methomyl, parathion and 4imethoate
in different combinations were physically compatible befora spray-
ing except difclatan + parathion + TDE.

Reddy (1984) repcrted that the emilsion atability of
fenvalerate was affected due t0 more sedimentation when mixed
with mancozeb but unaffected with csrbendazim. Decamethrin was
physically compatible with carbendagim and manocogzeb.



MATERIALS AND METHODS
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Invastigations were carried out in the Department of
Entomology, College of Agriculture, Rajendranagar during
1984~'85 to find out

1) the biologlcal effectiveness of three synthetic
pyrethrolds viz., permethrin, cyvpermethrin and
fenpropathrin when mixed with two commonly used
fun~*ecides such as carbendazim and mancozdb,

11) physical compatlibility of the three synthetic
pyrethroids with the two fungicldes and

111) the phytotoxlc incompatibllity of the mixture of
these pyrethrolids with the funglcides.

3.1.1 Insectlcldes

The three synthekie pyrethroids selected for the study

and thelr relevant information is furnished below:

Common name iiggula- Source of

Zidigsecti- Chemical name used (%) supply

Cypermethrin Cyano (3-Fhenoxy phenyl)methyl- 10 EC BASF
ethenyl)~2,2~dimethyl cyclopro- Bombay.
pane carboxylate

Permethrin (3-phenoxy phenyl)methyl-vs Bharat Pul-
trans-3-(2,2=dichloroethenyl) 25 EC verising
-2,2~-dimethyl cyclopropane Mills (P)Ltd.,
carboxylate Bombay.

Fenpropathrin (cyano (3-phenoxy phenyl)methyl Rallis Tndia
2,2,3,3~tetra methyl cyclo- 10 EC Ltd.,

propane carboxylate) Bombay .
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3.1.2 Fungicides

The fungicides which are commonly used have besn selected
for the study and the relevant information of the fungicides
is furmished hereunder:

Common name Chemical name tion used of
of fungiclde t3) supply
Carbendazim Methyleli~benzimedazcle~ 50 WP  BASP )
2=Y1l = ¢arbamate Indis Ltd.,
Bombay
Mancozeb Mangsneae—athylena Indofil)
bisdithiccarbamate 7% WP Chemicals
plus asinc Ltd.,
Bombay
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3.1.3 Test organigme

For assesping the biological effectiveness of synthetic
pyrethroids in combination with fungicidea, the Red gotton bug
Pysdercus gingulatus Fb. was selected as & test insect. Simi-
larly for evaluating the biological effectiveness of funglcides
in combination with synthetic pyrethroids, Helminghogporiug
turgiqus Pass. was utilized as a test fungus. These test
orgenisms were salected for utilizing the results of these
lsboratory studies under field conditions.

3.1.4 Multiplication of Dvsdercus cingulatus

Muclens culture of D.cingulatug was obtained from the
Department of Zoology,0smania University,Hyderabad and the
culture was multiplied as described below:



The adult bugs were allowed to mate in a glass jar of
15.0 am X 7.5 em, separated and caged individually in speci-
men tubes of 7.5 X 2,5 an. The eggs leld by a single bug were
taken and multiplied. The egge were kept on a filter paper
pieced in a petri-plate. To provide the regquired humidity for
the eggs to hatch, a cotton swab sosked in water was kept in
the petri-plate. Nymphs emerged from the eggs after 3-4 days
of incubation. A day after hatching, the nymphs were trans-
ferred into glass troughs in which pre-soaked cotton seed
(scaked overnight) was placed in &mall heaps. The cotton seed
was changed every alternate day. Nymphs dewvelcoped into adult
bugs in about 15 days time. After mating, each female adult
laid gbout 50-75 egge in between the cotton seed. These eggs
were again transferred intc the petri-plates as mentioned
earlier and thus multiplied.

3.1.5 Age of the teot ingect

Ten-day old nymphs of D.gingulatug were used as test
insect for the studies.

3.1.6 Stezilising glagsvare

All the glassware used for the culturing of red cotten bug

was washed under tap water using a detergent washing powder
and cleaned theroughly. These were kept in an hot air oven at
75°C for 2 hours and then used for rearing purposes.

3.1.7 Zest fungup
Single spore isolate of Helminthogporium furcicun Fass.
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was takan as the test fungus. The culture was maintained on
potato dextrose ager culture medium.

Spores of H.gurcicum obtained from ten-day old culturs
suspended in steérile water tubes were used to carry ocut the
investigations. ' |

3.1.9 Siagiliping glopsware

All glasaware was cleansd first with chromic acid then
with a detergent and washed undar tap water and was finally
rinsed with distilled water and dried in an owven before use.

Cypermethrin, permethrin and fenpropathrin of 1.0 ml,
0.4 ml and 1.0 ml respectively were measured snd transferrdd
to 100 ml volumetric flask separately. About 10 ml acetone
was added to cach 0f the flasks and finally made upto 100 ml
with constant shaking of the flask taking care that the inse-
eticide was thoroughly mixed with acétone. Each of the three
flasks, having 1000 ppm of the active ingredient of insecti-
cide was taken as® the stock solution. These stock solutions
were kept in a refrigerator and were removed an hour before
use so as €0 bring the solutions t© room temperature to aveld
variation in ths volume due t0 low temparatura, Further dilu-
tion ¢to desired concentrations were prepared following the
serial dilution technique using diatilled water as diluent.

-
op)



These working concentrations were prepared freshly just before
their use every time.

3.1.1% Preparati

Carbendazim 200.00 mg and mancoseb 133.33 mg vere weighed
and transferred ¢o 100 ml volumetric flasks. A few milli litres
of acetons was added t© fungicides end the flasks were shaken
thoroughly to form into paste. These were made upto 100 ml
adding scetone while shaking simultanecusly. From these fungi-
clde fluids of 1000 ppm different graded concentrations were
made by serial dilution method. The fungicide flulds were pre-
pared freshly at every time of their use.

3-1-12 FY -

The test insect D.gingulatus was exposad initially to
concentrations of wider range and on the bas!s of mortality
recorded thereby, a series of concentrations of narrow range
vere selected o which the insect we2 again exrosed. The same
procedure was repeated till mortality data iu a range of 20 to
80 per cent was recorded. The narrow range concentrations of
pyrethroids which gave mortality in the sbove range are
furnished here under.

Cypermethrin 1 0.4, 045, 0.6, 0.7, 0.8, 0.9 and 1.0 ppm
Permethrin ? 0.8, 0.9, 140, 2.0, 3.0, 4.0 and 5.0 ppm
Fenpropathrin 1 041, 0.2, 03, Ouéd, 0.5, 0.6 and 0.7 ppm

igids

The test fungus H.furcicum was expcsed to fungicidal fluids
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of concentrations of 1, 2, 5, 10, 25, 50, 100, 2850, 3500 and

1000 ppm and the mortality data were reccrded.

Ten day old4 nymphs of D.cingulatus were transfarrad into
petri=plates of 10 cm X 2 am, at the rate of ten insects per
petri-plats. Each of the petriplate, with insects was exposed

to one milli litre of the insecticidal fluid, epplied by means

of a Potter's tower. After the application of insecticidal
fluid, the petri=plates with treated nymphs were kept under a
fan for about five minutes. Later, the treated nymphs were

transferred to another fresh petri-plate containing pre-scaked
cotton seed. Mortality dasta were recorded 24 hours after treat-

ment. Each treatment was replicated four times.

3+1.18

2 Heticeloun

The toxic effects of fungicides to .furcicum was tested
by using the spore germination technique recomended by Mont-
gomery and Moore (1938).

On glass slides, circles of sbout 18 mm diameter were
marked with the help of a marker. The fungieidal fluid of
0.06 ml was placed by means of a one ml pipette and spread
uniformly in the marked circle on the slide. These slides
were kept under a fan for quick &rying of the fungicidal
fluid. After complete drying, spore suspension of H.furcicum
was transferred at the rate of 0,03 ml in the marked circles
by means of one ml pipetta, spread evenly and were then
incubated in moist chambers.



J.i.is.l Moist Chamberg

Rectangular plastic boxes with moistened tissue paper
sarved as moist chambers, Over the mcist tissue paper, 'U?
shaped bant glass tube was placed which served as a support
for the slides.

3e1415.2

The seeded alides placed over the 'U' tube inside the
moist chambers were incubated for 18 hours at room temperature
(26-~30°C) . The incubation pariod of 18 hours was pre=-determined
as maximmn number of conldia germinated during this peariecd.
After the specified period of incubation, the mumber of non=-
germinated spores were counted, Germination ecounts of spores
were recorded by means of a compound microscope under low power
( 10 X ). Hundred spores were counted for each replication
and each treatment was replicated three timea.

3.1.16 Calculation of ““50 values

The mortality data of test insect and the percentages of
non=garminated spores of test fungus at various concentrations
of each synthetic pyrsthroid and the fungicide respectively
were subjected to probit analysis (Pfinney, 1952)separately
and the LC,, values were calculated.

3.1.17 T 9%

The concentration of the synthetic pyrethroid that gave
50 per cent mortality tmm) was mixsd with different



ocuncentrations of fungicides (10, 100, 1000 and 2000 prm) and
the nymphs of D.gingulatug were exposed to the mixture of
insecticide and fungicide in the same way as described earlier
for the insecticide alone and the mortality data werae recorded.
On the basis of the mortality data obtained, the occurrence

of synergism, sntagonism or no effect was assessed for the
synthetic pyrethroid when mixed with fungicide.

70 get a mixture of insecticide and fungicide at desired
concentrations, each chemical was mixed at double the desired
concentration. Moreover, same quantities of insecticidal snd
fungicidal f£luids were mixed.

piologlics ¥

v B O, hCAs GLIScTiVengss o&F fungiclds
L] . K“..l Fl'i"."..]'rk'l'..i.fal'-f.l. J-t"! "L"' r"' 'e""’i -.‘, A

The concentration of the fungicide that inhibited germi-
nation of 50 per cant of spores (LCgy) ©f the test fungus was
mixed with different concentrations of insecticide. The spores
of Hefurgicpy wers exposed to these mixtures of fungicide and
synthetic pyrethreid and thae spore germination was recorded
18 hours aftar incubation. The parcentage of none-germinated
spores was calculated for each mixture. On the basis of the
data of non-germminatad spores, the occurrence of synergism,
antagonism or no effect was assessed {or the fungicide when
mixed with aynthetie pyrethroid.



3.2 PHYSICAL COMPATIBILITY

3.2.1 Enulsion stability test

The three synthetic pyrethroids namely cypermethrin,
permethrin and fenpropathrin wers subjected to emulsion
stability test alone and in ecombination with the two fungi-
cides - carbendazim and mancoaed following the ISI specifi-
cation (Anonymous, 1973) given for emdosulfan and monccroto-

Calcium carbonate 2.74 ¢ and magnesium coxide 0.276 ¢
were dissclved in a minimum quantity of 2 HCl. The excesz acid
was removed by evaporation to drying, first on a water bath
and then on a sand bath. The residue was then dissolved in a
small quantity of distilled water and was then mads upt® 100 ml
in a graduated flask with water and mixed, Tan milli lieres
of this soclution was taksn into a cne litre graduated flask
and the volume was mads upto 1000 ml with distillod water and
mixed.

Jest
To ahout 75 ¢0 80 ml of standard hard water taken in a

beaksr at 30 3 1°C, 2,0 ml of the availsble formmlation of

aynthetic pyrethroids was added by means of a Mohr's pipette
at the rate of 25 t© 30 ml per minute while stirring with a
gless rod, at about four rewvolutions per second. The flow of
the insecticide was directed towards the centre keeping the
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point of pipette 2 om inside the besker. It was made upto

100 ml with hard water with continucus stirring and immediately
poured into a clean and dry graduated cylinder. The contents
wera stirred for ghout three minutes from the beginning of

the addition of the insecticide until the emulsion was poured
into the cylinder,. It was kept at 30 £ 1°C for an hour,
exgnined £0r the crewsed matter at the top and sediment at the
bottom and measured if any.

For testing the emlsion stability of the synthetic pyre-
throid in combination with fungicide, the funglcide was first
added to standard hard water with continmuous etirring and then
the synthetic pyrethruid was added following the procedure
detailed gbove and cbserved for creaming and sedimentation.

3.3 PHYTOTOXIC INCOMPATIRILITY

Cotton plants of cna month old ralsed in pots wers sprayed
with the three syntheti¢ pyrethroids viz., cypermethrin, per-
methrin and fenpropathrin and the two fungicides, carbendazim
and mancoged alone asnd combinations end observed for phyto-
toxiecity.



RESULTS



Experiments were conductsd in the Department of Entomelogy,
College of Agriculture, Rajendranagar during 1984-85 to study the
following aspects:

i) Bioclogical effectivensss of three synthetic pyre-
throids wviz., cypermethrin,permethrin and fenpropathrin
in corbingtion with two fungicides viz., carbendasim
and mancogeb

i11) Physical compatibility of the synthetic pyrethroids
with the fungicldes

1i1) Phytotoxic compatibllity of the same pyrethroids with
the funglcides.
The f£indings of the above experiments are presented in
this chapter.

4.1 BIOLOGICAL EFFECTIVENESS

The mortality data of D.gingulgtug recorded with seven
different concentrations of cypermethrin are given in Table 1.
At concentrations of 0.4, 0.5, 046, 0.7, 0.8, 0,9 and 1.0 ppm,
the mortality recorded was 20.0, 37.5, 42.5, 52,5, 60.0, 70.0
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and 82.5 per cent respectively as against no mortality in
control, As is clear from the data, the mortality increased
progressively with increase in concentration. By subjecting
the mortality dats to probit analysis (Finney, 1952), the
lethal concentration for affecting 50.0 per cent kill of the
bug (m"]' was found tc be 0.865 ppm.

4:1.1.2 B : Degingulatus

The effect of permethrin on mortality of D.gingulatus is
presented in Table 2+ It is seen from the table that mortali-
ties of 15.0, 25.0, 30.0, 45.0, 55.0, 75.0 and 80,0 per cent were
recorded at concentrations of 0.8, 0.9, 1.0, 2.0, 3.0, 4.0 and

S0 ppm respectively., The mortality in control was nil. It is
evident from the data that the kill of insects increased
steadily with the increase in concentration of the insecticide.
The LCg, value of permethrin against the test organism was

2+1 ppm.

4.1.1.3

The mortality data of Decingulatus cbserved with seven
concentrations of fenpropathrin are presented in Table 3. At
concentrations of 0.1, 0.2, 0.3, 0.4, 0.5. 0.6 and 0.7 ppm,
mortalities of 2040, 25.0. 300, 5040, 60«0, 67,5 and 82,5 per
cent respectively were recorded. The mortality of the bug in-
cressed gradually with increase in concentration of the pyre~
throid, The LC;, value of the insecticide against red cotton
bug was 0.41 ppm.
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4.1.1.4 Effect of carbendazim op mortality of D.cingulatus

The toxielty of fungicide, carbendazim was tested against
the test insect, D.gingulatus and the data are presented in
Table 4. It is clear from the data that carbendazim is non-toxic
to the bugs at concemtrations of 10.0, 100.0, 1000.0 end 2000 ppm.
as the mortality recorded was nil at all the concentrations
teated. It i3 also evident that carbendasim is noen-texic to the
test insect even at & higher concentration (2000 ppm) than the
eoncentration generally used in the field for the econtrol of
plant diseases (1000 ppm).

4.1’1.5

The toxicity of fungicide, mancoseb to D.cingulatus was
tested at 10.0, 100.0, 1000.0, 2000.0 and 3000.0 ppm and the data .
are presented in Table 5. It is evident from the data that the
mancoseb was non-toxic to the test insect as there was no morta-
lity of bugs at all the concentrations including the recommended
concentraticn for plant Alsease control (2000 ppm) as also at
higher concentration (3000 ppm) than reccommended.

4.1:1:.6 Effect

The effect of cypermethrin 0.65 ppm {I-cml in combination
with different concentrations of carbendazim on mortality of
Be.cingulatus was studied and the data are presented in Table 6.
It 13 seen from the data that maximum mortality of 90.0 per cent
was recorded with cypeimethrin 0,65 ppm in combination with



Table 4 : Effect of carbendazim on mortality of

Dypdercus cinqulatus F.
- - -k R A ﬁ - - wWm e L - - - Sp aa - - - - - au e s = e dm .
Mean
51 Concan-
No  Trestmant tration mortality
(ppm)
1, Carbendazim 10.0 040
2. Carkendazim 100.0 ' 0.0
3. Carbendaaim 1000,0 0.0
4. Carbendazim 200040 0,0
5. Control 0,0
Table $ 1 Effect of mancosed on mortality of
Dyedgrcup cinquiatus ¥.
s1 o Concentra- Mean
No Treatmant tion mortality
(ppm} (%)
1« Mancoaab 10.0 0.0
2« Hangozed 100,0 0.0
3 Mancoged 1000,0 Q.0
dy Mancozeb 2000.,0 0.0
Se Mancozeb 3000.0 0.0

6. Control 0.0
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carbendasim 10 ppm., When the concentration of carbendsazim was
increased €0 100 ppm and 1000 ppm, reduced mortalities of 76.67
and 56,67 per cent respactively were recorded. As the mortality
data of these three treatments were more than 50 per cent,
cypermethrin would be synergistic with carbendagim at these
concentrations. Howewey, when the concentration of the fungicide
was further increased to 2000 ppm, mortality of 36.67 per cent
was recorded. Thig clearly shows that cypermethrin 0.65 ppm in
combination with carbendazim 2000 ppm would be antagonistic to

R.gingulatus.

4ele1.7 Effe

The mortality data of D.gingulatug recorded with cyperme-
thrin (1Cg,) in combination with five different concentrations
of mancozeb are given in Teble 7+ It is clear from the data that
when cypermethrin 0.65 ppm was mixed with mancozeb 10006 ppm, |
maximum mortality of 100.0 per cent was recorded. On decreasing
the concentration of mancozedb to0 100 ppm and 10 ppm reduced
mortalities of S0.0 and 90,0 per cent raspectivaly were recorded.
A8 the mortality recorded at these three ¢oncentraticna was more
than 50.0 per cent, it clearly indicates that cypermethrin 0.65
pom would be synergistic with mancozeb at 10.0, 100.0 and 1000.0
ppme But when the concentration of mancozeb was increased ¢o
2000 snd 3000 ppm, mortalities of 40,0 and 20.0 per cent respe-
ctively were notad, This sghows that cypermethrin 0.65 ppm in
combination with higher concentrations of the fungicide i.e.,
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Table ¢ 1 Effect of cypermethrin in combination with
carbendasim on mortality of Dysdercus cingqulatus 7.

Concen-
sl Treatment tration ‘ofgl ity
No (ppm)

1, Cypermethrin 0.65 (LGgy)+ Carbendasim 10,0  90.0
2. Cypermethrin 0,85 (LCg )+Carbendasim 100.0 76¢67
3« Cypermethrin 0.65 (LCg,)+Carbendesimi000,0 56,67
4. Cypermethrin 0,65 (LCg,) +Carbendssim2000.0 36,87

S. Control 0.00

- A P W A W &k e Gy G e A sk A A S S AR SR WY S5 S S8 Wy d Gp O W B We

Table 7 1 Effect of cypermethrin in combination with
mancoasb on mortality of Pysdercus sinqulatus ¥

- dp & o s e dr O & o T B S S O 9 W ap af o S oy dy G TR S S0 B g AR

8l Mean
Troatment (ppm) mortality
No (%)

1. Cypermethrin 0.65 (Lcso)-a- Hancogzab 10,0 80.0
2. Cypermethrin 0.68 (LCSO)-i- Mancozeb 100,.0 80.0
3. Cypermethrin 0.68 (wso)'O‘ Mancozeb 1000.( 100.0
4. Cypermethrin 0.65 (bcgoh Mancozed 2000.( 40.0
S« Cypermethrin 0.65 (LCg,)+ Mancozedb 3000.0 20.0

6. Control _ 0,0
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2000 and 3000 ppm would bes antagonistic to D.cingulagug.

S 10T witl

4:1.,1.8 Ef

The effect of permethrin in combination with four different
concentrations of carbendazim was studied and the results are
given in Table 8, It is seen from the data that permsthrin 2.1 ppm
(LCz,) in combination with carbendeszim 10.0, 100.0, 1000.0 and
2000.0 ppm brought about 96.67, 63.33, 43.32 and 26.67 per cent
mortality of bugs respectively. Permethrin 2.1 ppm in combing~-
tion with carbendazim 10 and 100 ppm was synergistic as the morta-
lity recorded was 96,67 and 63.33 per cent respectively. Higher
concentrations of carbendssim i.ae., 1000 and 2000 ppm combined
with permathrin 2.1 ppm exhibited the phenomenon of antagonism
as the mortalities recorded were significantly lower than 50,0
per cent.

4+1+1,.9 £

The mortelity of D.cingulatus reccrded with LC., of perme-
thrin in combination with four different concentrations of
mancozeb are presented in Table 9. Permethrin 2.1 ppm (LCg,) :I.n
combination with mancozed at 10, 100, 1000 and 2000 ppm concenw-
trations gave 83.33, 66.87, 36.67 and 20.0 per cent mortality of
the bugs respactively while in control it was nil. The data
clearly indicetes that permethrin 2.1 ppm in combination w’
mancozeb 10 and 100 ppm shaved mortalities of the tes*
higher than 50.0 per cent evidencing the operati
due @ mixing of these two chemlcals. But with hig



Table 8 1 Effect of permethrin in combination with
carbendazim on mortality of

Dysdercus cingulatus 7.
- R e Er Er A O Ep W W uwh S e W W N e W e e AR R Y S W O W W e W
81 Mean
Treatmnunt (ppm) mortality

Ho ()

1. Permethrin 2.1 (LCg,) + Carbendasim 10,0 96,67
2. Permethrin 2.1 (LCgy) + Carbendasim  100,0  63.33
3. Permethrin 2,1 (LCgy) + Carbendasim  1000,0 43,33
4. Permethrin 2.1 (LC,,) + Carbendamim  3000.0 26,67
%. Control 0.00

™ aF W E ok W PP Wy W M gy Y= W s O A s D & = o W G W o om R e

Table 9 3 Effect of permethrin in combination with
mancozeb on mortality of

Pvsdercus cingulatys F.
gl Maan
Trestment (ppm) moctality
No (%)
1, Parmathrin 2.1 {Lcso) + Mancogeb 10.0 83,33

2+ Permethrin 2.1 (LCg,) + Mancoseb 100.0 66.67
3. Permethrin 2,1 (LCgy) + Mancozeb  1000.0 36.67
4. Permethrin 2.1 (LCg,) + Mancozeb  2000.0 20.00
S. Control .00
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trations of the fungicide i.e., 1000 and 2000 ppm, permethrin
showed entagonism.

4a1s1410 E

Table 10 shows the effect of fenpropathrin (mso) in combi-
nation with different concentrations of carbendaszim against
Degingulatug. When fenpropathrin 0.41 ppm (LCg,) was mixed with
lower concestrations of carbendazim i.,e., 10 and 100 ppm, morta-
litles of 86.67 and 66.87 per cent respectively ware recorded,
which clearly indicates the synergistic activity of the inse~
cticide with the fungicide. FPenpropathrin in combination with
carbendazim 1000 and 2000 ppm resulted in 40.0 and 23.33 per cent
mortality respectively of the bug revealing the existence of
antagonism.

4.1.1.11 Effect oOf

The mortality data of D.cingulatus recorded on exposure to
LCgy of fanpropathrin in combination with mancozeb are presented
in Table 11. Synergism was exhibited when fenpropathrin 0.41 ppm
was combined with mancozeb 10 and 100 ppm as the mortalities
noted.were 96.687 and 76.67 per cent respectively. Likewise,
antagonism was al2o exhibited due to the mixing of fenpropathrin
O.41 ppm with mancomed 1000 and 2000 ppm, wherein the mortali-
tiesa recorded were 43.44 and 23.33 per cent respectively,
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Table 10 s Effect of fenpropathrin in combinsation with
carbendazim on mortality of

Dysdercus cingulatus ¥.

gﬁ Treatmant (ppm) mor%;}ity

1. Penpropathrin 0.41 (LCgy) + Carbendazim 10.0  86.67
2. Penpropathrin 0.41 (LCgp)+Carbendazim  100.0 66,67
3. Penpropathrin 0.41 (LCg,)+Carbendazim 1000.0 40,00
¢. TFenpropathrin 0.41 (LCg,)+Carbendasim 2000.0 23,33

5. Contrel 0.00

Table 11 1 Effect of fenpropathrin in combination with
mancozeb on mortality of

Dysdergus cinqulatug ¥.

81 -
Treatment (ppm) mortality
No (%)

J— a———" e

1. Fenpropathrin 0.41 (Lcso) + Mancoaeb 10.0 96,87
2. Fenpropathrin 0.41 (LCSO) + Mancozeb 100.0 76.67
3. PFenpropathrin 0.41 (Lc5°) + Mancozeb 1000.0 43.33
4. Fenpropethrin 0.41 (LCSG) + Mancozed 2000.0 23.33

5. Control .00
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Table 12 shows the time taken (in hours) for the germina-
tion of spores of H.furcicum in distilled water. It is clear
from the table that there was no spore germination during the
first eight hours of incubaticn. From the ninth hour, spores
began germinating and increased steadlily reaching a maximam of
100 per cent at 18 hours of incubation.

4:1.2.2

The toxic effect of carbendazim on spore germination of
Heturcicum is shown in Table 13. At concentrations of 1.0,2.0,
$20, 10.0, 25,0, 50.0, 100.0, 250.0, 500,00 and 1000.,0 ppm, the
percentages of non=germinated spores recorded were 19.00, 24.67,
25.67, 40.67, 65.67, 71.00, 75.00, 77.33, 89.67 and 100.0 per
cent respectively. This clearly shows that the percentage of
non=germinated spores increased progressively with increase in
the coneentration of the fungicide and no germination was uhnar—.
ved at 1000 ppm. The Lcso value of carbendazim against the test
fungus was found to be 13.27 ppm,.

4:1.2.3 Effe

Table 14 indicates the effect Of mancozeb on spore germi~

nation of H.furcicum. The percentages of non-germinated spores
recorded were 16.33, 21.00, 23.00, 34.67, 47,67, 54.00, 58.67,
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64.67, 84.00 and 100.0 per cent at i, 2, 5, 10, 25, 50, 100,
250, 500 and 1000 ppm concentrations of mencoseb respectively.
As can ba sesn from the dats, it is clear that there is a pro-
gressiva increase in the non-germinated spores with increase in
the concentration of mancozeb, axhibiting completa inhibition
of germination at 1000 ppm. The LCg, value of mancoseb against
Heturcicum was found o be 38.02 ppm.

The test concentrations of the insecticides were selected
based on the LC., valus of the pyrethroid ageinst D.cinqulatys.
Three upper and thres lower levels of the LC;, of the insecti-
clides were tested.

delelodal E

The effect of cypermethrin on spore germination of
Heturcicum is shown in Table 15. It is clear from the data that

cypermothrin was non—toxic 40 H.fureicum as gll the sporaes ger-
minated at all the concentrations tested ranging from 0.3 t©

0«9 ppme

441:.2.442 Effec

Table 16 showa the effect of permethrin on sprore germins-
tion of H.turglcum. Permethrin was tested at concentrations
ranging from 1.8 ¢t© 2.4 ppm and was found to be non-toxic as the
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Table 1% 1 Effect of cypermethrin on spore germination
of ium furgicum Pass.

an Wb WA G Gy am ¢ Ym wh TR W W G W O W dn B SR e o A S W & A S

Ho Treatmant treti Hon=-germinated
(ppm) spores
(%)
1. Cype!mmrin 0.30 0.0
2. Cypermethrin 0.40 0.0
k % Cypearmathrin 0.50 0.0
4. Cypermethrin 0,60 0.0
Se Cyparmethrin 0.70 0.0
Se Cypermeathrin 0«80 0.0
Te Cyparmethrin 090 0.0
8. Control 0.0

- e S g ¢ W g W an SY aE W W O U S @ AP W W W W oaw W w

Table 16 1 Effact of permsthrin on spore geérmination
Helminthogporium turelcgm

of Panss.
— et
tra non ted
(%)
1. Parmethrin 1.80 0.0
2¢ Permethrin 1.90 0.0
3e Permethrin 2.00 0.0
4. Permethrin 2.10 0.0
5e Permethrin 2420 0.0
S Permethrin 2430 0.0
Ta Parmethrin 2.40 0.0
8. a)nt.l'al D«0

- ody W ap A ab o W W W oe S sy Es g an W A% AN R a8 S O W O ¢ == B
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percentages of non-gesminated spores were nil at all the seven
concentrations.

4e1e2.4.3 ]

The data in Table 17 shows the effect of fenpropathrin on
germination of Hefureicum. AS was seen with the previous two
inescticides viz,, cypermethrin and parmethrin, fenpropathrin was
also found to have nc toxic effect on spores of H.gurgicum, when
tested at concentrations ranging from 0.1 €0 0.7 ppm.

4.1.2,5

The percentages of non~germinated spores recorded when
carbendaaim ""CS-D) was mixed with seven different concentrations
of cypermethrin are presented in Table 18.

The phencmenon of synergism clearly existed with mixtures
of carbendazim 13.27 ppm (ICg,) and cypermethrin 0.65, 075, 0.83
and 0,95 ppm as the percentages of non-germinated spores recorded
wvere 54,33, 62.67, 65,33 and 94.33 per cent respectively. When
carbendazim 13.27 ppm was combined with cypermethrin 0.55 ppm,
there wea neither synergism nor antagoniam as the percentage of
non-germinated spores was 47.0 per cent. Also, the phenomencn
of antagonism sxisted vhen carbendasim 13,27 ppm was mixed with
cyrermethrin 0.35 and 0.45 ppm, wherein the percentages of non-
geininated spores were 36.33 and 41.00 respactively,.



Table 17 : Effect of !mpropathrin on spore germination
s m furcicum

Paps.
:: Treatnent m non:::n::ntnd
(ppm) spores

— (%)
I Fenpropathrin Oe1 0.0
2.  Fenpropathrin 0.2 0.0
3. Fenpropathrin 0,3 0.0
4. Fenpropathrin 0.4 - 0.0
Se Fenpropathrin 0.5 | 0.0
6. Fenpropathrin 0.6 0.0
Te Fenpropathrin 0.7 0.0
8. Control 0.0

A aE SE ah A S Gy S W AN AR A A g E E S Ay ek apy A S A as A W W o Ak

Table 18 1 Effect of carbendazim in mmlum with
cyparmethrin on spore germination of
ielminthosporium

turcicum Pass.
8 non=germina
No Trsatment  {ppm) spores

m

i. Carbendazim 13.27 (m“)wm 0.35 36.3)
2. Carbendasim 13.27 (mmnwm 0.45 41,00

3. Carbendasgim 13,27 (Lcm)-rcmmm 0.58 47.00
4. Carbendazim 13.27 (mso)wm 0.65 54.33
5» Carbendagzim 13.27 ‘mwlwm 0.78 62.67
6. Carbendasim 13.27 (Lcso)wtn 0.85 65,33
7. Carbendasim 13,27 (mmjwm 0.95 94,33

8+ Control 0.00

W AR M o A ak A P S S S @ B I W S S B W B I S O T W S W
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The toxic effect of carbendazim in combinat¢lion with perme-
thrin on spore germination of H.turcicum is shown in Table 19.

Carbendazim 13.27 ppm (LCgy) 4n combination with perme-
thrin 2.2, 2:3 and 2.4 ppm resulted in 64.0, 82.0, 82.0 and
100.0 par cent of non-germinated spores, thereby showing syner-
glstic activity. In combination with 2.0 and 2.1 ppm levels of
permethrin, carbendasim showed naither synergistic nor antago-
nistic sctivity. With still lower levels of permethrin l.e.,1.8
and 1.9 ppm, carbendazim showed slight antagonistic sectivity as
is evidenced by the lower percentages (45.00 and 46.33) of non-
garminated spores.

dele2s7 ]

Table 20 shows the effect of carbendazim in combination with
fenpropathrin on spore gmemination of H.turcigum. Carbendasim at
ICgn value (13.27 ppm) in combination with seven different con-
centrations of fenpropathrin vim., 0.11, 0.21, 0,31, 0.41, 0.81,
0.61 and 0,71 ppm resulted in non-germinatad spores of 28.0,
44,33, 48,33, 49,33, 61.33, 73.67 and 87,00 per cent respectively,
while all the spores germinated in control. It is clear from the
data that cerbendasim 13.27 ppm with higher concentrations of
fenpropathrin 0.51, 0.61 and 0.71 ppm showed synergistic effect,
while with lower concentraticns of fenpropathrin (0.1l and 0.21
ppm) showed antagonistic effect. Carbendazim was nelther
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Table 19 1 Effect of carbendaaim in combination with
permethrin on spore germination of
Helminthogporium

turcicym Pess.
gl Mean of
Treatment (ppm) non=germinated
Ro
(%)

1. Carbandazim 13,27 (IdCso) + Permethrin 1.80 45,00
2+ Carbendasim 13,27 (I-Cso) + Permethrin 1.%90 46,33
3. Carbendazim 13,27 (Lcso) + Permethrin 2,00 50,687
4, Carbendazim 13,27 (Lcso) + Permethrin 2.10 48.33
5. Carbendagsim 13,27 (Lcso) + Parmethrin 2,20 64.00
6. Carbendazim 13.27 (Lcm) + Permothrin 2,30 B2.00

+ Parmethrin 2,40 100.00

7. Carbandasim 13.27 (mﬁo)
8. Control 0,00

- e E ds Sy & 4 O A o O GF SR b W Gn 2D o o M dp B W A S W W W W A W

Table 20 1 Effect of carbendasim in combination with
fenpropathrin on spore germination

of Helminthogporium turcicum Pass.

- AP W A TR W W A as Sy e B P S W Wy W i Ak 9 AR W S AR A A ER W W @
Megan of

Treatment (ppm) non-germinated
spores

(%)

1. Carbendazim 13,27 (Lcso)
2. Carbendazim 13.27 (Lcso)
3. Cerbendazim 13,27 (Lcsg)
4. Cardandesim 13,27 (Lcso)
54 Carbendazim 13.27 (Lcso)
6. Carbendazim 13.27 (cho) Fenpropathrin 0.81 73,67
7« Carbandazim 13.27 (Lcso) FPanpropathrin 0.71 87.00
8. Contrel 0.00

Penpropathrin O.11 28,00
Fenpropathrin 0.21 44.33
Fenpropathrin 0.31 48.33
Penpropathrin 0.41 49,33
PlnprOpnthrin 0e51 61.3)

+ ¥+ + + + 4+ +
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synargistic nor antagonistic with fenpropathrin at 0,31 and
D.41 ppm levels.

4.1.2.8

The effect of mancozed (!.-c”) in combination with seven
different concentrations of ¢ypermethrin on spore germination of
Heturcioum is depicted in Table 21.

Mangozeb 38,02 ppm when mixed with cypermethrin at levels
of 0,75, 0,685 and 0,95 ppm caused 72,67, 93,33 and 100.0 per cent
of nonegerminated sporea reapectively, This clearly shows that
these three concentrations of the pyrethroid caused synergistic
activity in mancozeb. The reat of the combinations did not show
any significant change in the toxicity of maneozsd %0 spores of
He Supeioum.

4,129

The data on the combined effect of mancozeb and permethrin
on spore germination of He.turcicym is given in Table 22.

When mencozeb 38,02 ppm (LCg,) was mixed with lower con-
centrations viz., 1.8, 1,9, 2.0 snd 2.1 ppm of permethrin, no
significant change in the toxicity of mancozab was noticed as
is evident from the percentages Of non-germinated lm i.e0,
45.00, 46,33, 48.00 and 52.00 per cent respectively. Synergism
vas Cbserved when mancozeb was mixed with higher concentrations
of permethrin at 2.2, 2.3 and 2.4 ppm which showed 68,87, 84.33
and 100,0 per cent of non=germinated spores of [{.turgicum.



Table 21 : Effect of mancozeb in combination with
mthtin of sporc germination of

surcicun Pass.
- o ax an U S0 G dp W W e dh S0 b an o Er ER oM SD OGP dv W AR B W W W W W
s1 Mean of
Treatment (ppm) Non=germinated
Ho spores

(%)
1. Mancogseb 38.02 (LCg,) + Cyﬁmwin 0:35 44,67

2. Mancozeb ”toztmm)wm 0.45 45.33
3. Mancozeb 38,02 (MSO)WM 0.5% 49,67
4. Mancozeb atoz(LCSD)Win 0,65 54,33
5. Mancozab ﬁoﬂﬂ(mso)mﬁﬁh 0.75 72.67
6. Mancomeb 38,02 (LcsoJ-lepemethrin 0,85 93,33
7. Mancozed m.oz(msa)-rcymthrin 0.95 100,00
8. Control 0,00

- w ey B S W O e W G 4 Gy U EF B W W SE W Ay S A W A g SE ap Sy

Table 22 1 Effect of mancozeb in combination with
parmethrin on spore germination of
Helminthosporium

furcicum Pass.
a1 ' Mean of
Treatment (ppm) Hon-mortality
Mo spore
_ (%)
1. Mancozeb 38.02(1C,,)+Permethrin 1,8 45.00
2. Mancozeb 3a.oz(ncsd)+a.rmathr1n 1.9 46,33
3. Mancozeb aa.on(ncso)wmews.n 2.0 48,00
4. Mancogeb 38,02 (mso)'l'Pmthriﬂ 2.1 52‘00
5« Mancozeb 38,02 (wso)q-hmﬂ'\rin 242 68,67
6., Mancozeb n.oz(msonmwm 2.3 84.33
7+ Mancozeb 38.02(Lc503+mmr1n 2.4 100,00

8, Control 0,00

4 YR Em SR SR A W AR W A My b D W R A o SR W e B S o w A o e
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$:1.2.10 Effoc

The effect of mancozeb (LCg,) in combination with seven
different concentrations of fenpropathrin on spore germination
of Heturcicum is shown in Table 23. Significent synergistic
action was obserwed when mancoseb 38,02 ppm was mixed with fen-
propathrin 0.51, 0.61 and 0,71 ppm wherein 67.67, 87.67 and
100.0 P~ cent of spores respectively 4id not germinate. Slight
antagonistic action was cbaarved whean mancozeb was mixed with
fenpropathrin 0.1l and 0.21 ppm vhere the non-~germination of
sporas was 40.00 and 42.67 per cent respectively. There was no
change in the ®oxicity of mancogzeb whan mixed with 0.31 snd
0«41 ppm of fenpropathrin which showed 46.67 and 54.00 per cent
of non-germinated spores.

4¢2 PHYSICAL COMPATIBILITY

The pyrethroids individually and in combination with fungi-
cides were subjacted & emulsion stability test and the data
recorded On two parameters viz,, creaming matter and sedimenta-
tion are presented in Table 24,

Cypermethrin, permethrin and fenpropathrin showed 1.0, 2.0,
and 0,5 ml of creaming matter respectively at the top and with
nc sedimentation at the bottom. Carbendasim had no creaming
matter but showed 1.0 ml sedimentation. Mancozeb gave 1.0 and
2.0 ml layers of creaming matter and sedimentation respectively.



43

Table 23 1 Effect Oof mancozeb in combination with
fenpropathrin on spore germination

of Helminthogporium furcicum Pass.

S e 4 W A D o A W W W @ S R S E ap R S W P S @ S W

Mean of
51 Treatment (ppm) non-ﬂm’ inated
No pores

(%)

1. Mancozeb 38.02 (Lcso) Penpropathrin 0,11 40.00
2, Mancogedb 38,02 (Lcso) Penpropathrin 0.21 42.67
3, Mancogeb 38,02 (Lcso) Fenpropathrin 0.31 46.67
4, Mancomed 38,02 (LC.,) + Fenpropathrin 0.41 54.00
$. Mancozeb 38.02 (Lcso) Fenpropathrin 0.51 67.67
6. Mancoazeb 38,02 (Lcso) Fenpropathrin 0.61 87.67
7. Mancoseb 38,02 (Lcso) Fenpropathrin 0.71 100,00
8. control 0.00

- e 4 & & -
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cypermethrin was mixed with carbendazim or mancomeb
Whan
tation of 2.0 ml were
of 1.0 ml and sedimen
creaming matter
observed.

Permethrin in combination with carbendazim gave 2.0 ml
14
cresming mptter and 1.0 ml sedimentaticn. The same pyrethro
in combinaticn with mancogzed gave 2,0 ml creaming mattar end
3.0 ml sedimentation.

in in combination with carbendazim showed
Fanpropathr.

0eS ml creaming matter and 1.0 mi sedimentation, while in com=-
&

binstion with mancozeb showed 1.0 ml and 3.0 ml of creaming
matter and sedimentation respectively.

4.3 PHYTOTOXIC INCOMPATIBILITY

The synthetic pyrethroids, cypermethrin, permethrin and
fenpropathrin and the fungicides, carbendazim and mancozeb alone
and the combinations of pyrethroids with the funglcides were
found to be non-phytotoxic to cotton.

ANGRALU
Centra! Liorary
Hyderabad

I
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Table 24 1 Emulsion stablility of insecticidas,fungicides

and combination of both

dv a8 oy S O Ak 4F AR AR o & S S b AF A B P90 A Ay M S b Ay W W W W W U

51 Pesticides e aaten
No {ml) (ml)
1. Cypermethrin 1.0 0.0
2+« Permethrin 2,0 0,0
3. PFenpropathrin 0a5 0.0
4, Carbandazim 0.0 i.0
5. Mancozed 1.0 2.0
6, Cypermethrin + Carbendasim 1.0 2.0
7. Cypermethrin + Mancoseb 1.0 2.0
8. Fermethrin + Carbendasim 2.0 1.0
9. FParmethrin + Mancoseb 2.0 3.0
10, Penpropathrin + Carbendazim 0.5 1.0
11, Penpropathrin + Mancozed 1.0 3.0

am @b ) 4 4 SF SF S A = o A B O S S T s Aoy dp §F O S O o o = B owm



DISCUSSION AND CONCLUSION



The findings of the experiments in respect of

i) the biological effectiveness of three synthetic
pyrethroids viz., cypermethrin, permethrin and
fenpropathrin in combination with fungicides such
as carbendazim and mancozeb

ii) the physicel compatibility of synthetic pyrethroids
with the fungicides amd,

111) the phytotoxice incompatibility of the same chemicals

conducted in the Department of Entomology, College cof Agricul-
ture. Rajendranagar during 198485 are discussed in the follow-
ing paragraphs.

541 BIOLOGICAL EFFECTIVENESS

S¢1.1 Biglc

S.1.1.1 Bioclog

Data on mortality studies with cypermethrin (Tablae 1)
reveal that cypermethrin gave 20.0 per cent mortality of
D.gingulatus at & concentration of 0.4 ppm and the mortality
increased %0 82+5 per cent at 1.0 ppm. Fifty per cent mortality
of the bug could be c¢btained with cypermethrin at a concentra-
tion of 0.65 ppm.

Carbendazim was found ¢o be non-toxic %@ D.gingulatus
at concentrations ranging from 10 ¢o 2000 ppm as the mortali-
ties recorded were nil) (Table 4).



Cypermethrin 0.65 ppm (m”) in combination with carben=-
damim 2000 ppm gave 36.67 per cent mortality of the test insect
(Table 6). This clearly shows antagonistlic effect due €0 mixing
of cypermethrin with carbeandagim as the mortality recorded was
lower than 30 per cent. Similar antagonistic effects were also
observed by Reddy (1964) when fenvalerats (LCg,) was mixed with
higher concentrations of carbendazim against Progophila melgno-
QARter. Cypermethrin 0.65 ppm was found synergistic with carben-
dazim at 10, 100 and 1000 ppm concentrations as the mortalities
recorded were more than 50 per cent. Similar synergistic effect
was cbserved by Pewar st al. (1985) when cypermethrin was mixed
with sulphur .

Se¢lsle2

Mancozeb was found o be non=toxic to D.cingulatus at con-
centrations ranging from 10 to 2000 ppm (Tsble 5).

Cypermethrin 0«65 ppm mixed with higher concentrations of
mancozeb i.es, 2000 and 3000 ppm recorded mortality of the bug
considerable less than 50,0 per cent. Therefore cypermethrin is
antagonistic with mancogseb at concentrations of 2000 and 3000 ppm
But in combination with lower concentrations of mancozed i.e.,
1000, 100 and 10 ppm, cypermethrin gave mortalities fairly
higher than 50 per cemt evidenecing that occurrence of synergism
Reddy (1984) recorded synergistic effect in respect of decemethrin
when mixed with mancozed againat P.mglanoggster. But against
Spodopterg litura larves the synergistic effect observed was
slight.



Seleled

A L Ol &L 5 £ X 1=~ AANY -
yith garbendagim against O

From the resul¢s gummarised in Table 2, it is evilent that
permathrin 0,8 ppm resulted in 15.0 per cent mortality of
D.gingulatug and the mortality incressed to 80,0 per cent at a
concantration of 5.0 ppme The mortality of bugs progressively
increased with incrense in concentration of the pyresthroid. The
Lcso of parmethrin wes found to be 2.1 ppm.

Permethrin at 2.1 ppm concentration gave 50 per cent morts-
lity of the bugs but, in combination with carbendaszim at 1000 and
2000 ppm gave 43.33 pnd 26,67 per cent mortalities, respectively
{(Table 8)« This low mortality is evidently due to antagonigtic
action between permethrin and carbendagim at the above concen-
trations. Parmethrin 2.1 ppm in combination with carbendazim
10,0 and 100.0 prm gbwed 96.67 and 63.33 per cent mortalities
of the test insect respactively. This clesrly indicates the
occurrence of synergism as the mortality reccrded was higher
than 50 per cent. Such aynergiatic effect was reported by Reddy
(1984) who observed synergism when fenvalerate at LCg, Was mixed
with lower concentrations of csrbendazim. Thobbi g% al. (1971)
also noticed synergism when a mixturs of carbofuramithiram w:s
given as seed treatment to gsorghum for the control of shoot
fly. |

Permethrin 2.1 prpm in combination with masncozeb at 1000

and 2000 ppm concentraticns showed antagonistic action as the
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mortalities of the bugs recorded were well belocw 50 per cent
(Table 9). Synergism was cbaerved wvhen permehrin 2.1 ppm was
mixed with mancozeb 10 and 100 ppm, as the resultant mortality
of test insect were higher than 50 per cent. Similar results
were obtained by Pawar gt pl. (1985) who observed synergistic
action when permethrin was mixed with sulfur, Reddy (1984)

also noted synergism when flenvalerate was combined with mancomeb.

S5«1.1.5 Blol

The results sumarised in Table 3 indicate that fenpropa-
thrin gave 20 per cent mortality of D.gingulatus at 0.1 ppm and
the mortality increased to 82.5 per cent at 0.7 ppm concentra-
ticn. The lethal concentration of fenpropathrin for 50 per cent
mortality of D.gingulagup was calculated to be 0.41 ppm.

Fenpropathrin 0.41 ppm (msgi in combination with carben-
dagim 1000 and 2000 ppm gave mortalities lesser than 50 per cent
indicating antagonistic action in these combinations. Synergistic
action was also noticed when fenpropathrin 0O.41 ppm was mixed
with carbendasim 10 and 10¢ ppm levels as the mortalities
recorded being 086.67 and 66,67 per cent respectively.

5:141,6 B

Fenpropathrin O.41 ppm gave 50 per cent mortality of
Decingulatus but in combinstion with mancozeb 1000 and 2000 ppm
mortalities of 43.33 and 23,33 per cent respectively were recorded

AP Apricultyral Unpve

HYDERABAD-500 030



(Table 11). As the mortalities recorded were lower than the
expected 50 per cent, there exists antagonistic action
between fenpropathrin and manccaeb at the abov: corcentra-
tions. Fenpropathrin 0.41 ppm in combinstion w.ith mancoszeb
at 10 and 100 ppm showed 96.67 and 76.67 per cent mortali-
ties of the test insect respectively, which clearly demon-
strates the occurrence of synergism.

Se1.2 Bilologica.
wigh synt

- e o s

Carbendazim at 1 ppm concentration caused 19 per cent
non=-germinated spores which increased to 100 per cent at
1000 ppm concentration (Table 13). Pifty per cent of non-
germinated spores was cbtained with carbendazim et a concen-
tration of 13.27 ppm,

Cypermethrin was found to be non-toxic ¢o H.gurcicum as
all the spores germinated at different concentraticnes tested
(Table 15),

Carbendasim 13.27 ppm (Lcso} in combination with cyper-
mothrin 035 and 0.4%5 ppm resulted in 36.33 and 41.00 per
cent of non-germinated spores respectively (Table 18). As the
inhibition of spore germination was lower than the expected
50 psr cent, carbendazim and cypermethrin at the sghove con-
centrations were antagonistic. Similar antagonistic effects
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were observed by Abbaiah (1985) who found a combination of
carbendagim ~ endosulfsn to be antagonistic to Colletotrichul
capaici. Carbendazim 13.27 ppm in combination with cypermethrin
De55 and 0.65 pprm gave non-germinated spores nearer o 50 per
cent, This shows that cypermethrin does not lmpair or improve
the toxicity of carbendazim against H.gurcigum when these two
pesticides are used in combination at the specified concentra-
tions. Very good synergistic action was shown when carbendazim
13,27 ppm was combinel with cypermethrin 0,75, 0.85 and 0.%5 ppm,
wharein the parcentages of non-garminated spores were higher
than 50 per cent.

S5e1e2.2

Permethrin was found to be non-toxic to H.furcicum as
non-germinated spores were nil at varicus concentrations tested
(Teble 16). When carbendazim at LCg,(13.27 ppm) was combined
with permethrin 1.8, 1.9, 2.0 and 2.1 ppm, the percentages of
non-gesiminated spores were nearer to 50,0 per cent (Table 1%).
Therefore it is inferred that neither synergistic nor antago-
nistic action exists between carbendazim and permethrin at the
sbove concentrations. But synergism was noted when carbendazim
13.27 ppm waes mixed with permethrin at 2.2, 2.2 and 2.4 ppm,
wherein the percentages of non=germinated spores were higher
than 50 per cent (Table 19). Similar results were obtained by
Prakash and Ksuraw (1983) who observed carbendazim to be
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compatible with most of the insecticides like malathion,
etrimfos and pyrodust.

renpropathrin was found ¢o be non-toxic to H.gurcicum as
there was no inhibition of spore germination at all the con-
centrations tested (Table 17).

Carbendagim 13.27 ppm was found ¢o give 50 per cent of
non=germinated spores, but in combination with fenpropathrin
at 0«11 and 0,21 prm, the non-germingted spores decrecsed 0
28.00 and 44.33 per cent respectively. As the inhibition of
spore germination was lower than 50 per cent, there exists
antagonism between carbendazim and fenpropathrin gt the above
combinations. There was neither synerglstic nor antagonistic
effect when carbendasim 13.27 ppm was mixmed with fenpropathrin
0.31 and 0.41 ppm concentrations., But carbendazim 13.27 prm
together with higher concantrations of fenpropathrin (0,51,
0.6i and 0.71 ppm) contributed to higher per cent of non=
garminated spores evidencing the cperation of synergism,

S5+1.2.4 BL

Mancozeb at a ¢oncentration of 1.0 prm caused 16.33 per
cent of non=germinated spores which steadily increased to
100 per cent with increase in concentraticn uptc 1000 ppm.



The LCg, Of mancozeb against spore germination of H.gurcicum
was found to ba 38.02 ppm.

Hancozed 38,02 ppm in combination with cypermethrin
0.35 ppm showed antagonistic action as the percentage of non-
germinated spores was found to be 44.67 per cent (Table 21).
Mancozeb 38.02 pym in combination with cypermethrin at 0.45,
0455 and 0,65 ppm concentrations had neither synergistic nor
antagonistic activity as the percentaces O0f non=germinated
spores were around 50 per cent. With higher concentraticns of
cypermethrin such es 0.75, 0.85 and 0.95 ppm mancozedb proved
*© be highly aynergistic as the percentages of non-germinated
lpﬂiu were higher than 50 per cent. Similarly abbaiah (1985)
found a mixture of mancozed and monocrotophds ¢o be synergistic

to C.capaici.

5&1:2;5 s

Though permethrin alone was non-toxic to H.turcigum, but
in combination with mancozeb, it altered the effect of mancoszeb
on spore germinaticon of the test fungus. Mancozeb 38.02 ppm in
eombination with permethrin at 1.8, 1.9, 2.0 and 2.1 ppm showed
no marked variation in the toxicity of mancozeb as the percen-
tages of non=germinated spores were arcund S0 per cent. In com~
bination with higher concentrations of pmtmethrin i.8., 2.2,
2¢3 and 2,4 ppm mancoseb exhibited synergistic action against
Hetureicum. Raju and Rao (1981) found mancozeb alone or



incombination with acaricides/insecticides viz., dicofol,
phesalone, quinalphoe, dimethoate, carbaryl and moncerotophos
affective in contrelling chilli mitaes.

5‘102:‘ 3L

Fenpropathrin alone though non-toxic to H.turcicum but
was found t0 slter the toxicity of mancozeb in combinption
with it. Mancozsb at LC,, value (38.02 ppm) in combinstion
with fenpropathrin at 0.11 and 0.21 ppm proved to be slightly
antagonistic a8 the percentages of non=-germinated spores were
alightly lower than 50 per cent (Table 23). Gradis and Sutton
(1981) demcnstrated that captan or mancozeb when mixed with
insecticides viz., phosmet or azinphosmethyl caused reduction
in their fungicide activity against Botrvosphaeria dothidea
and Glomerella gingulata.

Mancozeb (38.02 ppm) in combinaticn with fenpropethrin
0«31 and 0.41 ppm Aid not have elther synergistic or antago-
niatic effect againat the spores. But with higher concentraz-
tions of fenpropathrin i,e., 0.51, 0.61 and 0,71 ppm mancogzeb
was found to be synergistic as the percentages of non-germi-
nated spores wera higher than S0 per cent. Such synergistic
effects were observed by Tripathi gt gl.(1983) in their
studies with mancozeb in combination with insecticildes wviz.,
decsmathrin, c¢ypermethrin, methyl demeton and quinalphos.



8:2 PHYSICAL COMPATIBILITY

S:2.1

A perusal of results of emilsion stability (Table 24) of
synthetic pyrethroids when mixed with fungicides revealed
that the mixture of cypermethrin and carbendagim gave 1.0 ml
of cresming matter and 2.0 ml of sedimentation. Since the
sedimentation recorded was lower then the limit (2,0 ml)
specified by the Indian Standards Institution, these two
chemicals eculd be safely mixed without affecting the stabi-
lity of cypermethrin emulsion.

when eypermethrin and mancoseb were mixed, the creaming
matter and sedimentation observed was 1.0 ml and 2.0 ml
respectively. Therefors cypermethrin and mancozeb could be
mixed without impairing the emulsion stability of cypermethrin.

Mixture of permethrin and carbendazim resulted in 2.0 ml
of creaming matter and 1,0 ml of sedimentation. Hence thase
two chemicals could als¢® be mixed without any deleteriocus
effects of emulsion stability. Reddy (1984) found fenvaleratas
physically compatible when mixed with carbendagim.

Mixture of permethrin and mancozeb ghowed 2.0 ml ereaming
matter and 3.0 ml of sedimentation. As the sedimentation level
is more than the permisaible limit, the emulsion stability of
permethrin ig affected Gue t© mixing with mancozeb. Similar
physical incompatibility was reported by Reddy (1984) Weerein
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more amount of sedimentation resulted when fenvalerate was
nixed with mancogab.

Mixture of fenpropathrin and carbendazim resulted in
0.5 ml of cgreaming matter and 1.0 mi sedimentation. As the
levels are well within tha prescribed limit, these two pesti-
cides can be safely mixed. But fenpropathrin in combination
with mancozeb gave 1.0 ml creaming matter and 3,0 ml of sedi-
mntation. As the sedimentation level is more than the prescri-
bed limit of 2.0 ml, these two pesticidas should not be mixed
together. Similarly more sedimentation layer was observed by
Reddy (1984) when fenvalerate was mixed with mancogeb,

S«3 PHYTOTUXIC INCOMPATIBILITY

The synthetic pyrethroids, cypermethrin, permethrin and
fenpropathrin and the fungicides, carbendazim and mancozed
alone and the mixtures of pyrethroid and fungicide were
Observed €0 be non-phytotoxic to cotton and hence could be
usad alone or in combination without fear of any crop-injury.

5.4 CONCLUSIONS

1. Cypermethrin, permethrin or fenpropathrin was
synergistic with lower concentrations 6f carbendazim
or mancozedb but antagonlatic with higher concentra-
tiocns of the fungicides against the test insect
Dysdercus cingulatus.

2. Carbendazim was synergiatic with higher concentrations
of cypermethrin, permethrin and fenpropathrin when

£2
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tasted with jiqlminthopporiym furcicum as the tast
fungus.

The toxicity ¢of carbendazim was unaffected vhen
mixed with intermediary concentrations of cyper-
methrin, permethrin and fenpropathrin against the
test fungus.

Mancozeb was synergistic with higher concentrations
of eypermethrin, parmethrin and fenpropathrin, when
tested against the fungus.

The toxicity of mancozed was unafifected in combi-
nation with the intermediery concentrations of the
three pyrethroids.

Mancozeb was antagonistic with lower levels of the
three pyrethroids.

Cypermethrin was physically compatible with carben-
dazim or mancogzeb as the stabllity of the pyre~
throid emilsion was unaffected.

Permethrin was physically compatible with carben-
dazim but physically incompatible with mancozedb
as the mixture showed sedimentation beyond the
permissible limit.

Fenprocpathrin was physically compatible with carhen~
dazim but not with mancozeb.

Cypermethrin, permethrin or fenpropathrin in combi-
nation with carbendazim or mancozeb were non=phyto-
toxic o cotton.



SUMMARY



Investigations were carried cut in the Depatrtment of
Entomology, College of Agriculture, Rajendranagar during
1984~'85 to #ind out the biological, physicsl and phytotoxic
compatibilities of three synthetie pyrethroids viz., cyper-
methrin, permethrin and fenpropathrin with two fungicides
namsly carbendazim and mancozeb.

For assessing the blological effectiveneas of synthetic
pyrethroids, the red cotton bug Dysdercus cingulgtus Fb. was
selected. Similarly, Helminthogporium turcicum Pass.was sele—
ated for assessing the biological effectivenesa of fungicides.
The test insect was multiplied on cotton seed, whereas the
tast fungua culturss were maintained on potato dextrose agar
madia. The toxicity of the synthetic pyrethroids was tested
against ten day old D.ginqulatus nymphs by exposing them to
one milli litre of graded concentrations of the insecticidal
spray fluids by means of a Fotter's tower and the mortality
data were recorded 24 hours after treatment. The toxicity of
the fungicides against ten day old H.fureicum cultures was
testad using the apore germination technigue reported by
Montgomery and Moore (1938) and the percentage of inhibition
of spore germination was recorded after 18 hours. Mortality
data and the percaftage of inhibition of spore germination

c4
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of graded concentrations of sach synthetic pyrethroid and the
fungicide against the two test organisms were separately
subjected to probit analysis (Pinney, 1952) and the LC;, values
were calculated. For testing the biological effactiveness of
synthetic pyrethroids in combination with fungicides against
Degingulatus, the conecentration of pyrethroid that gave 50 per
cent mortality ﬂi’-so) of the test insect was mixad with diffe-
rent concentraticns of fungicides. The test insect was exposed
to the mixture and the mortality recorded. Similerly, for
teasting the biological effectiveness of fungicides, the concen-
tration of fungicide that inhibited 50 per cent spore garmina-
ticn was mixed with different concentrations of pyrethroids.
The spore suspension of the test fungus was exposed 0 the
mixture following the spore germinstion technique and the per-
centage of inhibiticn of spore germination calculated. On the
basis of the mortality and inhibition data, occurrence of
synergism, antagonism or no effect was assessed.

The Lcsa of eypermethrin, permethrin and fenpropathrin
to Re.gingulatup were 0.685, 2.1 and 0.41 ppm respectively. The
funglicides, carbendazim and mancozeb were non-toxic to the
teat insect. Cypermethrin 0.65 ppm (LCg,) was synergistic
with lower concemtrations (10, 100 and 1000 ppm) of carbendazim
but antagonistic with higher concentration (2000 ppm) to
D.cinguiatus. Permethrin 2.1 prm (LCSD) was synergistic wieh
10 ané 100 ppm concentrations of carbendasim but antagonistic
with 1000 and 2000 ppm concentrations to the test insect.



Similarly, fenpropathrin 0.41 ppm (Lcso) was synesgistic with
lower levels (10 and 100 ppm) of carbendazim but antagonistic
with higher levels (1000 and 2000 ppm) to D.ginqulakus.

Cypermethrin at LCy, was synergistic with 10, 100 and
1000 ppm levels of mancoseb but antagonistic with 2000 and
3000 ppm levels to the bug. Permethrin and fenpropathrin at LCgq
values wers synargistic with 10 and 100 ppm levels Of mancozed
but antagonistic with 1000 snd 2000 pprm concentrations.

The LCq, values of carbendasim end mancozeb ¢o H.furgicum
weare 13.27 and 38.02 ppm respectively. Tha three pyrethrolds
were non-toxic to tha teat fungus. Carbendazim 13.27 pprm (L’CSO)
was synergistic with 0.7%, 0.85 and 9,95 ppm of cypermethrin
but antagonistic with 0.35 and 0.4% ppm and had no effect with
0035 and 0.65 ppm to H.jurcigum. Carbendazim at LC., value was
synergistic with permethrin at 2.2, 2.3 and 2.4 ppm but had no
effoct with lower levels i.e., 1.8, 1.9, 2,0 and 2.1 ppm o
the tast fungus. Carbandazim 13.27 prm was synergistic with
051, Oefil and 0.71 ppm of fenpropathrin but antagonistic
with 0«11 and 0.21 ppm and hed no effect with 0.31 and D.41 ppm.

Mancozed 38,02 ppm (I-t.‘so) was aynergistic with 0,75, 0.85
and 0.95 ppm of eypermgthrin but antagonistic with 0.35 ppm
and had nc effect with 0.45, 0,55 and 0,65 prm concentrations
tc He.gurcicum. Similarly, with higher concentrations of per-
mothrin (2,2, 2.3 and 2.4 ppm). mancozeb was synergistic but
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had no marked variation in the toxicity with 1.9, 2.0 and
2,1 ppm of permethrin. Alsc with higher levels of fenpro-
pathrin (0,51, 0,61 and 0.71 ppm), mancozeb was synergistic
but slightly antagonistic with 0,11 and 0,21 ppm and had no
effect with 0,31 and 0.41 ppm to H.furgicum.

The emulsion sgtability of cypermethrin, permethrin and
fenpropethrin were unaffected vhan mixed with carbendazim
and therefore physically compatible, Cypermethrin wss also
phyaically compatibla with mancozeb but permethrin snd fenpro-
pathrin were physically incompatible with mancogzeb.

I
v

Cypermaethrin, permethrin and fenpropathrin in combinaticn
with carbandazim or mancoged were not phytotoxic to cotton.
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