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iKtCROMlION
7 • • I . " • " "I. I •••- "

Uickfi are obligat® ecto^at^sitesf About 800

specie® ©f ticks are mostly irom the tropics and

sub«tropic0 and a few speciea in Penguin and Marine bir4

neats even in circumpolar region. Often great population

densities of one or two ^eeie© build in teiaperate

^ forestfii prairies and stejgpes* SOse tick*gr©i5>8 are adapted
to deserts and s^i-^ieaerts where ©ost other blood sudking

arthropods feil to aurviveji Two iysblyomaa espeoies of

»arine ss^hiMsSii like anaijes and lizardg are tKiaffect^

by sea isfater, proving the extent of their tenacity to remain

as eeto^paraeites#

llioke are perhaps the iaost iaportant haiaiatopl^gus

arthrq^s know* The role of ticks in hum^ economy merits

Special cdbsidei^ation, for not only are they aniaying pests#

V but in tflS^erate and tropical countries, they surpass all

other arthropods in the ntamber and variety of diseases whi^

they ti^ansfflit to issan and his domeatie animals* As

tranfBuitters of huffian diseases alone, they run iaosquitoes to

a close second*)

\ Regarding blood logs due to ti<^s alonef Hunter and

Hooker (1907) estiiaated that abo^^t 200 pounds of blood may

be sucked up froa one large animal*ho®t in a single season*

a-
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Anaemia death due to blood Iobs are Bot lan-coamon J41

tide iiifested domestie animals. Balashov (1969) has given

a comparative stateffient of the amount of bleod ingested by

feBsale ticfcs of different species frQm e^i^erlineritally

infected rabbits and bullocfe:®., Jellieon and Kohl® Cl-930)

recorded that one female of Dermaiseiitor aad'araoni will

Buck 1#7 to S gfns* of bloodi» ITIie unfed arid engorged, iatodid

weight difference does Rst reflect the; «x6et aaowit of

A blcod ingested during feeding because much blood is digested

and assimilated during the feeding stage and also large

quantities pasis through me intestine in a slightly modified

form arid are esccreted ^Ith tiie faeces v;hile the tick ie

still on the tjost# The e^ct blood vslusse ingested is kno^sn

^ only for feisales of four speeies (Bermaeeator anderaoni^

Ijcbdea recimas« Haeaaphysails bispinosa end Boophilus

aicro-pl^s) * aM this quantity exceeds by several tines the

weight of completely engorged ticks*

r Irritation and injury caused by tick bites lead

to dermetitis and allergic reaction on the skin of the host#

Peri«»aaisky et*^ai (1963) mde detailed studies' on the host

skin reactions at the attachment siteis of tic^s# On rabbits

e:Kperimentaily infected v;ith Hvalomisa aaiaticua. they re

corded ieucocytic infiltration, demal oedema and rapid

proliferation of connective tissue© at attachment sites#

Cutaneous reactions caused repeated tick feeding, are
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thought to fee v©rteb3?ate host defeiic® i^sponie after

eexisiMsation by tlc^ isalivazy anttgen*# fh© hl^& ^ ^in

^quii?y caaaiittee of Government t>f India in their rep0i*t

jTesBai'lEfd that tl<E^s follow neart to «ei?b2.6 flies in causing

4^age to skins ^ hideigt* Whey the ^em&ge to th«

hides Slid gKins tp the tune of several laMis pf :^eei

»vepy year.
f 1 1

fog^^er with it* 8 antigen!^ effeotSt iaXiva

iHsSoubt^lir oaus€fs general host toa^icosii* tn c&rtaSm

iae^cig, the saliva contaiKs a var^ etrpiug t^xin causing

paralygis in doiaestic anjisal® and sian# fit^ paralysi* is

cspfflEQQn diaring.,ijaya8iti'.^ hy Banaaeentbr andersoni^

£#• varieMlis^ md Aaiblygatma mcvU&iim in KojHih iyserica, .

lasodes ribiesEtt^us in and lacodes holocydtts in

Atistpalia (Arthur 1962, Oragson# 1^62)#

One^of the most ssi^aifieant dlsepverisB vMch probably

aiao ^iK^ated ftirtliar investigations into ticks was that

of the tranasaiBsion of tessas fever pathogen by Boophllus

emiulatug> Ihis discovary laade by f h^bald ^th and

Kilbotnpnc (1895) i«as the first tnatanoa in history in vjhii^

the t^ans®iBsion ©f a protozoan parasita by an arthropod

%m8 observed. It pre-dated tiia mosquito aalaria hypothasis
• . . . . >

of Hanson by om year# Tim atMy of ti?^ bom# diseasas lias

iciiaaasurably advanoad sine® the -^me of Smith and Kilboume*
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Ihe diacoveiy that ticks in different parts the wprid

trgii^it pa1^og@2iic j^iroehaet&sg l^Gteriaef virue^

j?i^0tt*iat and, |>rot©zoa has resulted in pattioldgicsl

investigation of affected hosts, the diatifibutioii of th#

in relation diffcsrent ti<^ fltpeoi«s» the mfitbbd

oi of thi^ pathogtns ©iid of the bshavidiir of

pathpgsiiis ^thJja the yeetor# fhe following iist of

pathogens t^nssiitted Hy ticks ^11 give a ccmprehensive

ides alJout the iaportance of tissks in relation to diseas#

tz<ansiQission«

Viraaeg fr6ngg8itted..by tSjcka

1» Golot^ido Ticlt Fever (USA)i»

luring: wsmer igacepli^Mtis in Russia*

3* Kyasaatajr Forest liseas®.*

4* Jepaaegfe type •©» encephalitis#

i* F©ur drains of hafjadrrhagie f^ver
••v^^ryis in Russia & Oriniaji^^

Sheep diseafie:^;,

7* Louping ill

8* E<|uine encephal© a^#iiti»

9^(|̂ Gan;?®©' virnrnm^

10# Maiaye virus%



Rickettssiae

1♦ Bi<^ettagia riekettsai

2 m. Goxellla Inametii

3* lUckettssia cQmrl

4# R» rLtainentium

5* ISSM*

6, R* cattia

7. R# austrelis

8*:. jlyiaplesma. mar^iKale

S-m Amplegma centrale

Borrellla diittoni

2. B«; angerina

3. .3» f^allinaania

h* Borrellla theilerl

5f Leotosplra ietemhaeEjorrhagisfe

6., pomotia

Baeteris:

1. Pasturolla tylarensis

£♦ Fagturelia pestis

3* Brucella abortus

4. Brucella aslitensis

Klebsiella paralytica

- 5 -
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PicotozQa

1# All Babesia sp.

Zm- All tfefelleria sp.«

3* Aegyptionella a^.

4» Hepat^gOBii csnle

Ho systematic work has so far been conducted in

Kerala to ascerfsin the prevalence» Monoisies, control end

other aspects of tlclii infestatJloii, affecting the health

end productivity of livestock*

An attempt m& made# therefore| to ascertain the

prevalanee of the species of ticks parasitising liveisti^k

and measures of cheisiesl control the couaion species#
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An Invastigation on the ti«3t fauna of Tainil Nadu

(Madias State) conduetea py Alwar (I960)* He rceorded

foiiT ^eclea of Amblvoggaa, three ^eciee of HaamgiphYwaiiy

and a speciee of BeawiaeenterA Later^ (1962) «ipv«yed

the ti^sjc fawna of dom^stie aiaiciala in Belhi Stat#«

Hooggtraitl and fispida (1963) I*ede$eri1?ed all the atagea

^cBiapHycalis intersaedia and their co«typ<S6 fIndia

and Ceylon* A siarvay on the tietes present in 14orth^east

Frontiei' hgmoYf India# conducted by rSjanda and

Ramachandra Rao (1964).

They recorded 17 ^ecies of ijeSHiid ticks bflrlonging

to 6 general and also described Haecaapliygallg ngpalenitis

Sp* n* from sheep* Rai^r ^ Hoogetraal (1964) published

a list of Hyali^apa ticks of Pal?i6tent India and Ceylos*

They also gave a key for identification of the different

epeciejB of Hyalomma# Rao et-»al (19^) described Agsblyc»ania

gtudaliarl Bp* tw frora cattle and buffaloejs in Tamil Iladu.

But subsequently this si®s identified as Amhlmmm

integrum at virus Research Centre, Ptme*

Trapido et*^ (1964) gave a complete description of

all the stages of the ticks of the genus Haeaanhvealigi

recorded in Sou'l3i India* Ti^pido and Hoogstraal (1964)

desGribed a new j55jecies|> Haeiaaphvsalig comigera ieaiimoga



T

trm domestii? animal® is South IMia# ISiancia <196(H^a)

rftcor<!lai occurranee of Ha<BaaT3>hvfialig howletti la area#

fte^r He (196^13) further report^ Haeaiaphysalii

ii^alangig from HEPA# India# Arthiir and Chaudhuri (196J5)

oolleeted Nosoifflna monistroaiaa S^qbi touffialoee at Igatmgar

aisi Baaaras» I3hancia (1966) recorded a tisw Bpeelem of tick#

aMpioeptialtAs raBaChaiKlrai from Mian 0erbi3. in %#or®p

Haharashtra ani3 tJtter Pradesh* Tiim i»Ddid ticks of

domestic animal® in Madras wsro eimmerated hy Kaiaath (1967)

who OQUld identiJy 6 species beloxig to 4 genera# Bham

aud Bhat (196S-a3 recorded Haeaaohvaaiig garhv;alenai« from

fihoep and goat ia U«P» and the same autl^ors (igSS^-b).

described again a new species, Haemaphvaalis iaftdoflava.

from dog®# jackals» fox, bullo^ and man in Himalayan

region of Utter Pradesh and Madraaj. The presence of

Kosomma aonatrofiua on doeiestic animala in GUQarat mm

recorded by Kiregaiidsir (1959)« Anantharaisan (1969) and

ehaud^«ri (1§69) reviewed the literature on the incidence

of is^did ticka in ^amil Nadu in India# the occurrence of

Rhii>iceo^ltia turanicus in doiuestio aniisals in various i>©rt»

of India was reported by Bhanda and Kamachandra f^o (1969)#

Chanda & Kulkami (1969*a) could collect Haemanhyealig

eoraopunetata i^roa domeatic animaie in Himachal Pradeeh*

The same authora (1969-b) recorded lasodes himalavanjii*

from 1^11 isammais in Himachal Pradesh*
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Hoogdfx^aal (1970) described HagBai>fa.ygalliB davlgj

from wild and domestic animaia in Northern Indian Sildcin

and Buma# and MaMdevaa (1970) identified

toblyqmma iatggrtJBt. A# teatudinaritiBi» Beoishiiuc aioii^pimi.

Permacentoy auratus* ixodes acutitarau«> It .lapamngiis^

J,»' kaslBBironaie« Haemaphvjsftiis aponoBEBCidea. II»biapino8a>

M* 'wellinjgtoni, Hyateaia zsarginatum ismci> RhiQlftRphaliiiy
ganguineus and haanaphvsaloidea fri^s domestic and v/lld

animals in lastern Hiaala^ras#

Shaima & Das (1970) irecorded Booi^hilva <3eccloratii«

Ifesfcimir, PcnBacentor raskeiaensig was collected trom

sheep, goat and yalk at Himachal Pradesh, Jansnu Ife.shffliPj

by Bhanda e|-al (197t>«

tater^ Bhanda ii 3hat (1971) recorded Haemaphyaaltg

gundrai {vom sheep in l^estem Himalayas, and f!oog®trftal

(1972) coudtd coilect anoiaela in Kbrth-^ast iadia.

, file occurrence of j^blycama .iavaaense in Kysore

State, iras reported by Sreanivasan ^ Geevarghese (1972)

Rama^ilvandra Rao et^-'al (1973) conducted a surv^ of

Haamattsphagcms aiishropods in ifssters Himalayas, Sikfeim end

hill district® of v-est Bengal* They could collect 54

species oi iatodid ticks halonging to 9 genera#

An Investigation on the ticks affecting domeBtio
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aidmals in Tanill Nadu was made by Jaganath et-al (1973-c).

Tiaey recorded BoopMlue annialatuB# B,, mlcropltis,

Btiipiceplialiis sari^ulneim* H» haemephvaaloiaeg*

Heetoaphvsalls intermedia* H» bigpinosa and Hvalomma

laargimtim Issaci*

Bhands & Ebeneser Ra^a (1974) described Hyalomisa

(Hyalomsina) hystricis Bp* n> frcaa porG«5)ine in Hadran

State*

The tick fauna of Korth«-western India was studied

by Miranfjuri et'^al <1975)» vjho cotild record 32 species of

ticks belonging to 7 genera*

A list of ticks and their hosts recorded so far frcan

different parts ©f India is given below, (compiled from

V.R.G# Museum, Poom)»

DISTRIBUTIOr^ AMD HOSTS OF IXODID TICKS IK INDIA

Genus - Ixpdes

Sr, Recorded from u«-4—
No* Species (State)

Isgodea acutitarsus I^EFA, Assara, Cattle
W»Bengal# .Silckim •

2« I. ceylonensis Karnataka# Rodents &
Maharashtra insectivores

I* ^ranulatus Naga Hills- Assam.
VJ.Bengal Koaents

Uttar Pr.c,o«h Bboep

tj^esnaterial)
probably gynonym
of I# ovai^is
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sr*
No, Species Recorded from

(State)

5 I# holocvclus

6 I* ovatuis (previous
ly refez^red to as
daponenais)

7 !• t^ctaiiyjgtee

Essact loeatioa iiot
knovm

U.P., fJEFA,
SiMia

Kamataka

8 !• radfordi Assa®

!• l^agbialrieus (often J.K*, Ptm^^ab
misi^entHi"aa I.
ricinus or I •
persuicatusT

10# Mmalayensie;

11 !• leyanulatue

J, & K,,. a H.P..

2

3

4

5

6

Geisus - Amblyorama

.Amblyomma clypeolatiim Gujarat

A • hebraeiaa

A., inte/^i-naa

Assam

Tamil-Nadu, Orissa,
Karnataka

4* i^tidtan Ajidanians islend

4#, helyalijin Nicobar islanci.

Ty referred to as Maharashtra,
A. sublaeve) Karnataka.

7 A« supinoi West Bengal

Hosts

Rodents

Dtjjaestic &
•aid animals

Rodents, in-^
sectlvoree 5?
other wild
aRimals

llodents

Rodents, In-^
sectivores, &
other domestic
and wild
aniraals

Rodents aM
Insectivores

Tortoise,
birds •

Tiger

Doiaestic &
wild animals

Sea snake

Reptiles

Wild
Animal®

Tortoise
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Sr.
Ko, Species Recorded trm

(state) Hosts

- 8 A* testudinariiaa Assam , luBengal
Kaxmtakatt IJEFA,
Sikklffi.

Domestic &
Wild aniraals

9 A» luudaliari •Tamil Kadu Csittle

'

Genus - Hat5i!iaT)3iyBsliB

1 HaeasaDhygaiis Assam, NEFFA Wild animals
a,bQrensis

2 H. aculeata • Karnataka 1.11d Qiiimals;

3 H# aponosimoldes V/est Bengal., riBFA,
SiKkIm

Birds, rodents,
iiisectivores &
domestic &. wild
axiiffials, includ
ing saan

T

4 H# anoniaia Bihar, JJEFA, U.P.,
H.P.

Rodents, birds,
dOEiestic £: v;ild
animals*

5 H# binnaaiae: Assara, W* Bengal Doiaeetio 8: wild
animals

6 iU bispinosa Tiiroughout India Doiaestlc £< wild
animals

7 H» doeriitzl
TpJ'eviously Hiiown
as centroisi)

Karnateka, Gu.jarath,
Maharashtra

Birds

8 H. canestrinii Throughout India Mostly Carnivo
res, rodents &
Iiisectivores

9 H« corni^era
corni^eera

Assam , \vlld animals

10 H, cornifcera
sliimo^a

Karmtaka, Kerala,
Assam

Domestic &
wild aniiaals
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Sr.
m*

Species

11 H. cormpimetata

12 Hf ca«pamileta

13 H* cuspidata

14 H# garfawaicnels

15 H» hiiBalaya

16 E». hystrlcia

17 H« howlettl

18 H, lYidica (formerly
lEtowETas^er leachi
var XndlGaj

19 Ko Intermedia

20 H* toshairenslg

Recorded frm
(Stalje)

jasaBu & Kasteoirt
Hjfeaachal Pradesh.,
Nepal

KeralaI Bihar

Kamatakaii
Maharaslitra

Himaqhal
Pradesh# Nepal

Uttar Pradesh,
Hi^aachal Pradesh»
W» Bengal

hBsmrn KftBengal,
1«SFA

Maharashtrat
<J• & K*

Throughout Ixidia

Maiiarashtra,
Karmtakaj, Orissa

Jacnnu & Kashmir,
H^achal Pradeaiti
Uttar Fradegh

ii* iadoflava (pre- jamil: Kadu
viously miaid^ti-
fied as |1* £lava)

22 H« kvasaiBireasia

23 H* kutehensls

Karnataka

Gu3arath»
Recast,haifi

Hosts

Cattle* sheep
& goats

t«5lf

Domestic &
wild anlmls

Rodents,
doneetie animals

Doaesti^ end
vfild aniiaals

Tiger and
Rodents

Rodents and
birds

Mostly Carnivo-*-
reSi rodents &
Insectivores

Domestic & wild
animals and
birds

Sheep & Goatsy
Reptiles
iimniature
Stage)

Domestic and
wild anlntals

Rodents, birds
& Tf/lld aniiaals

Rodents, insec*
tivores, wild &
domestic anlaals
ik birds



Sr»

24

25

26

(

27

28

29

30

31

32

33

3^

55

36

Species

Urn Myiearl (pre^
viously referred to
ae H* 'omsuBTm
kicnearl in the
Jl-^rature)

H* negslelmae

H* motitrnmrnrfi.

H* mlnuta

H* B&palensla

E*-

Hf i?a3ra.turtttrls

H» rs@achandrai

S* ai^ygfeiis

'Hf eolniaera

Kf suadrai

H* tesuensis

H* turturis

15 ^

Recorded fro®
(State)

Kamateka

Kamatal^a

HosiiB

Bmestlc and
aoisiale*

Birds (easll
greeii Barbet)

Uttar Pradee^^tTaiaimi Eodentsp insec-
& Kmsbmlr^ Himecbel tivores, domes'
Pradesh^ Ptmi)ab tic & mM

anifliale

Kamatka, Haharesh?^
ttUf Uttar Pradesh

HEFA

Assam,' U, Bengal

Bihar, Andhra Pre*-
desh, Maharashtra,

ijest Beiigal,
Himachal Pradesh

Andhra Pradesh,
Maharashtra

Birds

Boaestlc &
wild ardsmls

l-lonkeys

Dojaestic and
vdld ardsials

Domestic
animals

J'ongle cat
and birds

Karnatljs, I-Iahf^rash- Rodetits,
tTBp Tsmll Nadu,tJ,F»,InsectiV6reS|,

Orissa,Aiidhra Doaeatic & wild
Pradesh, v;# Bengal,
Andaman Kicobsr,
Himachal Pradesh

Uttar Pradesh

HBFA

Kei-ala,
U.P#, Ka

TaBill Kadu,
mataka

animals and
birds and man

Sheep ec goats

Host unknown

Pvoder*t&, ihsec«*
tivres. bixxSsj
dGSjestic Si wild
aniismls & mn
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sr*
Ko, Speeies Recorded tron

(Stat©) Hosts

37 H» wellinetejiii Assam# Ka:t»mtaka;i
Aisaaman islands •

Birds-, mrely
^all anSaaals

30 E# dsivisi • mm Bosestic esd
Mild animals

39 H«. -^r,1eeliiM West Beiagal# Assaia Wild aniEials

40 H* cholOi^QVfikyi
U'revlQusly rexer-
red to as S*ssewelli)

«{ KasBasir.#
H.'P.

Domeijtie
aniaals

41 H«. ^fflfear Kerala S&mh&r («3eer)

42 H» ©raithOBfeila %'• Bengal Birds

45 B* lieisrielil 0$ Ssubtfi^ oeojur-
rence in IncJia

earj^wre©

t

2

3

h

3

GemxB • Hraloiaae

Hyelo^a marginatiim Belhi, Bihar^Orissa^^ 'Domestic and
Isi^ci"""-"" l?#Beng©l, M«P», U«P»j^-wiM animais-

Maharashtra If AmiShrB. a-iid Mrci©
Fradesfe-, Karmtaka,
Kaima & EagteiiiriNEFA

Hl^aloaiiaa .a^rjglaatum Gii^ai'atfx,,:
'^riiiibiih MaliaraBlJti'a'

Csttlej
camels*

amtolicm

H#- dromedarii

i|».

Hi, bg&vlB'Ui^tata

0elM,, Gujarath,M*P.*
A#F«, Maharashtra*
0,P.

Sii^arattei, A«P«.,
Delhi

SelM, Biber, 0,F»

lifear,, BsBgal,:
Delhif oriss®,

Tsuil |1a«2u»
MahS!3m.slitra»Gtt3ar0th

Domestic
anisnals

^Domestic -animals,,
isai^y on camels,

Ddaeatic sM
wild' animals

Bomestie: and
wild animals



iol species

7 H, hussaiaii

8.. H* kumari

9., II* iivatricis

Genus

1 Rhit?iGephali3S
haeaaphysaloides

2 R. tiiranicus

3 Rhipiee^halue
^muineus

4» S.. ramachaMrai

5? R« Scsalptitratus

6» E» trictaa^Pis

7. R. breviceps

1 Itosoysa
monstrostflB

- 17 -

Record from
(state)

Biharj, 0ri3sa». M»P*t
A.p., Ta®il HadUj
Karmtaka> Mialiarash-
tra^ dudaratli

AmoBt U«P*j Biha.r:t
Orissa# Delhi,Pungafet
Kerala, Gu^erath

famil Ifedu

Rhit3icei3halus

Throtighout Irsaia

Delhi, W* Bengal,,
flaharashtr©

Throughsiat IMia

Maharashtra,
Karmtaka,. U«P«

Assam

Maharastra (of doul>t-
fui occurrence)

Gems - WoscHi^a

Bihar, Bexigal,.
Haharastra,
Earnateka*

Hosts

Doruestie
aniisals

Domestio end
•wild animale

Porcupine

Dome©tie and.
wild ania^ls

Dog

Bornestic and
wild oniiaelE

Rodfents

Not kno^/n

Rates (only
OB© record
probably asis-
identifledi

r^eestie and
wild animals
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BV*
No.

Species
Records fpoti

(State) Hosts

Genus » 0eznaeentor

1 DertBacwfitor eux^tuii AseaiBt. Beni^lg Domeatic and

2 D* tvJkemensiD

Bihart
Kax^tak&p

& K,^ H,P.

wild anisals

Takf other
domeatic
anibaala

3 D« Rl^«ifKXHltU8 0.P* Hot icnoim

Genus • BooDhiiue

1 Bodnhilus aierdnlue f hrou^ut India Domestic and
wild animals

2 Boonhilus annulatus Kamataka Bomestie
aniioals

. - .

^enus - AnonoBBsa

1 A'Bosemsm KersTBLlaln Throughout Indie H^^tHes

2 Am jscervaieia v&r
Xticaai - <

throughout India Reptiles

3

.•

A* laeve Kamataka#
Tamil Nadu Reptiles

4 A# nattoni
'

fUe i*ecorded incidence of ticks affecting donestia

animals in pertains to ©M Malafeai?# Cochin and

fyavaacoi^ of the crst^diile Madpa» Presidency# Amoxig the

species jpecorded weret-»
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1* AsablycaMaa inteityrum - Kerala (Alwar I960)

S*' HamapliveaXlg bispinogs - fmvatacor®'

(Nuttall and ifarBuirton 1915)

3* HaemapMEalis caamanulata * ^ravancore

(Jluttall arsd Warlmrtoa 1915)

4. HaesaaBhvsalis comigera - fravimcore

(Muttail and l-farfeurtoa 191f)

Haemaphysalis turturls - CocMn

(Sen 1936)

6# Hyaloisgia eemfptim - Cochin State

(Sharif 1928)

7* HygloaiiBa (Hyalommlm) Igisiarl - eocliin

(Sharif 1928)

1
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Am KMOgS

1* EKsiainatlon of aaiaalg, for colleetiQH of ficke

fli© following domestic aMmels were ©jcasined fm

fiMing -out tick iTifestatida^^ .

Gattie* buf^aio©S|f <dogB and gostg;*
T)

Examiiiati@35i of aiUniials md eellection of tieks

were caii^ieci, out in Kerala, for & period ®f 41 years fr^

1974 t© Regular es^raiisation ©f actoals was carried

out at Veterinary Hospital^, 1?ricliqr» Tho two cattl,© farms

under ^fche Kcjrala Agrieiiltwal University i#e#

^lliruvaziUflBlSMnini and fhtimsboormiighi were also visited at

regular interval® f&w exai5ii<iation ai aiiiraa3,s» All tlie 11

distrlots of K,emla were covered iaw examination,; and

coileetion •©# ticks \®s carried out throughout tine ye^r

except duriug th©' dtf smmn of April^^'layi, the following

is a list of plaees visited for exaialsmtion. of aatmals

aM eollectiOB of tlek®«

friyaMriia Oistrict

Soastal area Pettahg Saitoaugfaais

MicI IsM • Pas:^ssala, Hftyyattinkara.,
tndBppBxmWmrmvkg, Sreekaryaa#
Attingal, Ilednsan^d

• High land , « Palode:^ Vi-^ura-



Qyiloa' "BXatrlct

Coajstai area

Kid land

High land

AHei&pgv District

CoBBtail aj^ea

Hid land

High iBnd

Kottayam District

Coastal

Mid land

High lam

idukki District

Coastal

Kid land

High laM

Eraala0.ara PiBtriGt

Coastal

Mid land

High land

- ai -

- Ochira, Thevally, Maugad

~ Karunagappallyi Adoor# Kuadara,
Perisad

- Funsloor^ KulathoopiasJia, Raimi

Kayamkulamg AmbaMpmhQg.
Sherthalai» Kuthiathode

Ghengemieor» Pandalsan

mi

- mi

- Kotto.yaii» C-hanganassery, Ettu-
samoor, Palai, Kan^irappillyg
Kuravilangad

9 Erattupetta, KimdekkayaiB

Nil

nil

Munnart Peennedu, Kolahalaraedu>
Vagafflion, Thodupiizha, Udisnanchola

Palarivattom, Poravoop,
Paliiartithy

Alwaye^ Perumbavoor, Angaiaally#
Thripunnitlmraj, Floovattupuzha,
PuthencFUa:^ Kothamajagolam

- m



TricMur District

Coastal

Mid laxid

High land

Palghat District

Coastal

Mid lana

High laM

Malaupurani District

Coastal

Hid land

High laM

Calicut District

Coastal

Mid land

High laM

• 22 •

- Vadanappilli, Kaa;}ai^,
a Kodungallur, Kuimaiskiilain#

« Clierpu, Mamutiiy* Aimnadaia,:
Trikkur, PaEhayammr,
Vadakkanchery, Pattikkad,
Karinsfflangalam^ Kammra,
ThmburmmM, Pariyaraia

Sholayar

- Nil

- Vaniampar^, KisihaKkuaicheri,
Kannaffibra, ChittelaaGhery,
•Alathur, ^Jeimnaraj Shoraraurn
Faraly

«• Attappa<iy, Koziiin^ainpas^e,
f'hathamangelam, Mudaleisada

• Euttippuram, Pormani|
Parappamgadi

« Hsn;3ery, Pandiklcadj,
'a^hiru¥azhiiEiteimi>

- Edakkara, KilamtJur

Badagara, Quilaiidl

Kuttiyadi^ Ealussery

Meppady, S* Battery
Panamaramt Kalpetta
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Canmnore District

Coastal - Manijeewaranij Kasargode,
Kanjangad, Tellicherry

Mid land - Kumbale, Thalipparamba ,

Higii land - Iritty, Kartikulam

In the above centres, the local Veterinary

Hospitals and a nuober of houses were 'visits to exaffline

atxlmalEw A total niisiber of 680 tick iRfested 0131538.18

were exarnined from the 11 districts of Kerala. Another

300 eollectione were nsade fro© Veterinary Hospital,

Trichur during all the months in 1977*

Adi^t ticlts yere ©ollected from the body of the

^ animals by hand-piekiiig and also by usiiig segII forceps.
For lBd^lcing easy d&tacbment, a cotton plug soared is

^ther or chlorGform was pressed at the sight of attach—

sie'^t in som© cases. This method was found usefid. in

keepisi^* the etructures of the ticlis intact. The ticks

thus collected were Mlled In 70?' alchohol and were

preserved either in 70^ alohohol ©r in 10^S fonaslln.

To find out the presence of developBS-ntals etages

of ticks in grasD-laMs, the flag-dragging method was

adopted. For this purpose, a flag, 50 x 25 cms* size

made ^ of white flannel cloth was used. The rough



eide of th® vas dragged on gm«s«land» thre#

Ji, or iovw tlmee aM exsaiEed "to fi?»i o\k% 13ie differ«i%

stages of ticks entangled in the cotton fiferes of tim

flag*

All the ticks thu» collected and prestrved wtre
t

ejESimined imder biaocialar diseection aioroscope to

fltudy "Sieir general body eha«^cter«» the detailed

studies! were isade using binocular' 200a microscope and

cos^ouad siiGrGBCope#

For specific identifications, keys and descrlp«-

tions given W Arthur (1960) SIsariff (1928) Trapido et^

(1964) and Kaiser and HoogstrfiSl (1964) were followed#

Measurements and di^wiugs were a^de with the help of
"N

projection microscope*
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RESULTS

Examination of ail the ticK specimens collected

£roB different parts of Kerala showed that 9 species of

ticks ^lelonging t© 3 genera of the faiaily iscodiae are

prevalent in the State. The host-war, district imr aM

region -war distribution of these ticks are given in

Table-I, II and III rei^ectively* Observation ciade on

the prevalence ©f ticks durisg all the 12 tsonths of 1977

at frichur is giverx in Tahle-^IV.t The following are l^ie

ticks identified from Kerala#

1* Boophilus arjiulatus

2., Rhit?icer>faaius sanfmineus

3» haeiaaphvsaloides

4. Rm tumnicus

5* Haema-phygalis bisisinosa

6. turturig

7m E» SDinigera

8» Hvalomma amtQlicum

EOOPI-IILUS AMI^ULATOS

(Plates I, II, III Sc IV>

Boophllus annulatusa

The most coffimon among the ticks of cattle in

Kerala v^s found, to be BooBhilias aimulatug (Table II &

I2I)» The geographical distribution is shorn in Map

_-i
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ii&st-var distri]3ution of ticks in Kerala.
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*HOEt.
B;*heEem- R.turani- H.t^-

xuris

H»a5pirji^' A.*inte- H»anato-f
iXticmlatus ^Eueus T)li%al6- riQsg. Ptinssi

ides* •"

Cstf'tl© 70% lOfS »•
* *' 0^3%

Buffalo 60?S
##

. '»••»-

Goat, 30^-^ 10^5 8.3^5 50?S •* «.

Dog m% mi

^l^otel ifuMbeT of. nnfenals from v-^hicJi collections t'Gr'G rnGcloj

Cattle - 400,. Buffaloes «- 20> Goats-60, Dogs-150«



Oversll diBt2?iet^oi3?' of tieks: in E:©!^©*

B-amu- B.heteraa H.-tuya- H;*sp33ai'- A.-iiite* H^anata^
District laliuB' Hindus pMsalo-

iciss-#
iiicufi" nosa "fiiris Ti^iaSs

Trivanafru® +4-f 4 « i» . + ••:»••

Quilon +++ + + * » «•» • •

Alleppey 4- + +44 + + •p/m-

Kottayem 4 ' • 4+ « • «' •' ■♦.♦■

Idukki •5-f-+^+ 4«f 4 « 4+ » « « •

Ermlculam 4-ti- + + •• ».« • ♦

'Trlehiar' 4,4.4.4' 4 -r +4- , , * • 4- * •

KalBppuraa 4+4^ ++ + :*i* ++ + 4- • •:

'Palgmxt 4 ++ • ** ••4- »• • 4-

Caliciit +++'4- 4-++ 4 • •'

Garmai^re 44+ 4 ++ • ♦-. ♦ • ♦

^ belov; 10;i, between 10 to 30yi,- •»-+4- between 30 to '5052,. aboYe 309^ ttfeove aoV.
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TABIE-III

R6firi©n vap distribution ot tieks itt K«ra3L*

-

II* Heiae t>S ^ecic?B Coasts^
r&sim*

L Hia
laM

region

High
laiJd
region

mm -m-' m * •» »• *• V '•# •«» * -mm 4m' .#» -«» '<» 4^ •«» .4* ^ «

1 Boophilus aaailatus
•>•

--#4 +vi.+++

2 Hhipicepfia3.u«
esinguixmu# 4-++

3 R» haffisaphysaioidee +4 4.4.

4 R. tur©Btct»» 4-

5 Haeraaphyaaits
Hi^^noKa ♦+ +++ ♦#4+

6 H* ttart^ris +

7 H» fiplnigera *

8 Ambly«^a integrtm *

9 Hyalosma
a»a36plif4ct*a 4

4- XiQlov +4- between 10 to •»•++ between 30 "feo 50?i

4#4+ above $0^f •»>++*+ above 90^
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TABLE-^IV

^Percenta^e Qf'.tick iBfested gnirng»?.A among the animals

randomly examtisgd at Trichiar in 1977

Period, •

(1977)
•Afeao-splioric
tem»ei^ture

KQ3£* MiR»
(Of) (PW)

Relat
ive
hymidi-^

Cattle

%

Buffa
lo.

Goat

^5' •

Dog

Januaiy 84#3 75.5 64,8 9 0 0 8

Fiefermry • 78.0' 78,0 6 0 0 4

March 90.6 etma 0S.O 4 D 0 4

April 89.*7 82^5 64.3 10 0 0 12

May 87.3 80,5 75,0 22 0 4 40

iTtine 78.9 74.0 7a,9 29 s 8 48

Jtsly 81.3 71.6 78,5 31 4 4 60

August 79,5 74,2 78,8 4 4 52

Septeraber 83»0 77,1 77,3 20 0 0 48

October 84.1 76,0 77.2 20 0 0 24

November 82,7 76,0 73*9 18 0, 4 20

December 81.8 75*B • 69,© 12 0 0 20

» Humber of animals raMosjly ©xamlned monthly5—
Cattle - 100, Eiiffaloes 25» Coots 25» Bogs - 25*
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They were found to be most abundant in the western ghats

snd hilly regions of Rerala. Heavy-pure infestation

^•itk B» animlattis . i^ecorded trcm Kolahalamedts'»

Etaathi^usha, ?3gamon, Vlthum,. S# battei^ arid Menan-

thody (Hill -tr^acks)* . Combimd infections i^ith

Haemaphysalis bigpimsa, RlidT>i,ceiihalus haesnaphysaloidcs

and B#, saiiguineus were also recorded from different

areas of Kerala#

aaraalatus 'ms foimd mainly on cattle let loose

£ot grazing^ In stall fed animals the iBCidenee of

Infection was foimd to be nil# The incidenee of infect

ion in t?uffoloes was also very lov/« The obsepvatidns

made at, Trichur during all the sonths in 1977 revealed

thst B,. anmaletus infection in buffaloes sqekk vms only

to a lasximura of B-im In raany cattle sheds,, buffaloes

kept along, v/ith infested caf^e were found be free

of infection with BoQphilus^ Among cattle, those wi*^

thick long hairs were found to be prcfGrrcd by the ticks.

In a heavy infesta tipn> ticks v^ere found on ail the

regions of the body, but they t;ere found abundant on the

dt^ap, perinea! region, udder,, ear, around the acrot-ura

and axillsry regions* As much as 60 np^hs could be

colieeted from 1 sq« cm.^ area of sl^in in a naturally

infested calf*



r

* 31

The male (Plate 111 Flgtl, Plate The males

ware light brown in colour vdth gllatening ocutum# Their

bodies vere elongate and bi^adest at the region of

episthoi^ma# .They measured on average 2 mm x 1 ebb

in size, The eyes vrere proainent, white in colour

arranged at the ahoulders# Festoons were absent* 'Sherv

feBs no caudal sppendage* The capituluBi wa® short and

saalt* The base was aliaost triangwilar with two slightly

cxirved blimt anss# The patps iwere short, gradually

tapering towards the tip. The BegBients isrere broader

than long and their medial surface© wore distinctly

excavated to accommodate the south parts, A mall 4ih

ae^ent *^ieh mas very rudimentary, v®s also recogniBeble#

The tip of the hypoetome projected well above the level

of the paip»» The hypoatomal dental formula was h/Um

Short spurs were present at t^ie posterior margins

of all the 4 coxae. In the 1st co3ca there mm a hump

anteriorly* The anal grove ms not very distinct* On

either sides of the anus, the adanai and aceessoi^

shields were present. These were very proniiient chitinous

structures found raised over the body surface* They

were roughly triangular v?ith broad posterior ends# The

pointed external angle of the adanai sheild sometimes

extended beyond the posterior margin of the body in

preserved specJUaens#
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The feaales (Plate II. Pig.1* Plate III. Fig.2)

The imengorged f^sales measured 3*5 - 5 tao x 2 - 3»5 md

in size. They were light to dark bro*wn in colour* The

engorged femalees were greeniEli blue in colour. Sheir

siee varied aceording to the degree ol' erigorgeaent,

aiad a fully engorged feciale measured on sn average

9 X 6 lam in size. 'She sbutiim was broadest, at tlie centre

and gradually tappered to a blunt paint towai^ds the

posterior end. The eyes were present qb eitiaer side of

the broedest portion of the eoutm* Other featuree

• were similsr tQ males exeepting for the absence ot

ventr^il shields*

RHIPICEHiAtUS >qANGUINmS

r <Pl©te V, VI, VIX & VIIX)

RMpice-^haliis mnminens v/as found to be tlie^ most

coramon dog-tick in Kerala, (Table-I) In abundance it

x-;as oust second only to Boophilus annulatuig^,- It was

present during all sonths of the year, btat prex'^alence

more during July and August (Table-^IV)#

It attacked-dogs of sll species but the

pemeranian "breed of dogs were found to suffer much

becausc of the thick long hairs and small else# B3?tre®e

•- - anaeaea and deatli duo to R, sanguineu^ infestation

recorded in 5 dogs ol)ser\'ed in 1977 at Yeterlnary
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Hospital, Trichtar« S©me of the othtr l^ortant ooa^li^

cations recorded werie d®riaatiti0| ?«iidl

haenatoma auris* Rubbing l^ie anujB on the groimd u'ae a

common syssptom in do^Sf where ticks were fou?id. aroiaid

the aniis#

This species ims foxand mainly ©n dogs but rar»ly

on catl^e sxKi goats 6l«o« In dogs they were found

attached on ell parts of the l;)ody» ljut the eare end the

iiit«rdi^tal space were foimd to be the most cooKmon

alte® of attachiaent*

Thcfie ti<^s were unifor®aiy dietrihuted on Idb#

coastal aid^land and hilly reeiona of all the dietricts

in Kerala# (Tabl«-III)

S!he aaleg (Plate 1^* VIIX-A) fhe male ^ecimens

were reddi«h brown in colour# They measured on en

average 3 ssn sc 1*3 mm in Bi2e» cervical grove®

5ust below the base were short and appeared as ovbI

pits# Lateral gK»veB were narrow, deep and elongate

commeneing at a point slightly behind the ayes and end

ing at the festoons* ^ere wae an elongate oval

posterio median groovotf On either sideg of this ©poovef

t%#o ssall additional ones we3re fouj^ in some specljaen#

The punctations were of different sizes# The lar^r

one« were few but the eaaller ones were numerous* The

nuaiber of punctations were more on the anterior half than
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on the posterior half# At the posterior end, the iftisrgin

o# the flCUtuB anci the testoom wa« very distinct#

In a ijumtser o£ specimene e short oaudel appen^fti^

vas present, fomed by the median, festoon alone or sob*-*

times along ^?ith the two adjacent festoona*

The ventral side tsas yellowish to brotm in colour,

fhe come were longer tii^n "broad* , The 1st coxa appeared
;

to be bifid because of the presenoe of two stroRg closer

ly placed imeqijal i^urs# Eacli of the coxae ii e< III

possessed e short i^iir near iaie external aiigle arid «

small roiind ^ur on the internal angle* Coxa IV

possesifsed tvro short ispiorg, one, at the external and the

other at ihe interml englea* The pad attained half

the length of the claws,:
1

fhe anal groove was distinct and wajB po«terio3P

to anus* The prominant adanal jsihields were placed on

either side of the anus and were raised above the

ventral surface# The internal margin of the adanal

shields were notched in the middle oust opposite to

the amis* The poorly developed ecceasory siiields were

also present on the lateral sides of the adanal ahielda.

Only the posterior ends of the aecessoiy shields were

clearly found as raised conical chitlniaed pointa. Th«

^irac^ee were longer than broad and were coa®. shaped.



The ba^ls capiiniltim hexagonal in !^pe and

wae broader than long. At ttie anterior half# it was

3 tisjes as broad as loijg# The posterior three side©

the base wcr® concave ^t th© aaterio lateral slda#

were elmqst ajtraight. The comua were short hlmt*

The paip» were %ice as long as broad* Arfcicie 1 mB

fused with article 2 on the ventral aspectj but dorsally

th®y v/ere separate* Articles 2 & 5 were sub^eQual#

Article 2 vb.s slightly harrOw towards the pz^sdmal

end. Article 3 was slightly broader than long and

the extreme tip \?as hluntly rounded# The hypoatoml

dental formiile v^s 3/3 with i?ix to eight r©ws of teeth.

The fewp^tes (Plate' VII-A) The mfed fesselefl

were reddish brov/n in colour with ©n elongate oval bodyg,

gradually narrowing towards the anterior end* The size

varied from 2,5 to 3*5 % U2 to 2«G0 vm* The «ngorg«^

ones were dark'^brown in colour* fhe scsutuis was oval,

or slightly hexagoml. The cervical grooves were

parominent with a slight curve at 'the centre and reached

i;^t© the posterior aargin of the acutuo* The lateral

grooves appeared to be fonaed by the xusion of large

punctations* The pimetatione v/ere of various sizee.

The larger ones were .few in number and, were particular**

ly scanty at the posterio-^edial aspect^ The email

punctations were abundant end v;ere scattered unevenly.
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Tfae t^ltncXea were siib*»triangular wii?h a vi©ll pronouncwl

posterio<Kiorpal angle* The edaxal areiatuafe slKilar

to that in male#

fhe capituliBa ma cotaparatively strongei' than

that o£ the aiaie* It® length varied fitan 0*5 em to 0*7

mm* ®he base was brosder l^aa that of the raale and ita

Bffixiam breadth ms at the eentre* the poroee are&a

were roughly eiroialar* The hypeatKHial dentition was

3/3 with nine to ten rows of teei^*

mmicmimjB mmkvmBawwm.

(Plate mt^)

Rhiniceshalus imtaaaphyaaloides

This i^ecies was recorded from all the diatrieta

in Kerale and m* found only on ©attle and goata. In

abundance it occupied a fourth piece (Tableau,n?)

The malesi The mmle fipecijaena were light to dark

brown in colour, with a body size i^nging from %1>5

to 4 x S«S m» ^he body was oval with narrow anterior

end. The broadeat region of the body wias at the level

of "^e apiraclea* Eym were flet and iarge# The

cervical grooves were represented by short converging

pit* lanteriorly and aa the grooves continued poateriorly,

they diverged gradually till then tetsainal point at the

poaterioi!* eargin of the aexitusij» fee lateral grooves
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c©ffim«iieed a little Iwhlud the poaterio lateral angle*

of ISae 80uti;ra and indiKied os>e or two lest festoott#*

were nst'i^w Ijut deep ®ind iKEiolosed, a fev Isrge

punetatlonii# The poaterio median gtoQve oeoj^led the

posterior 1/3 of the gctstu® aed ms broad ppsteirorly

feat Jsarrov towards tUe anterioi' esid» The larger

pynstatlons were few but very di»tisiot# fhe finer

punotfttiQns were jajmerouc and xaimt© ibo that they were

.hardly visible# Ho oaudal appendage wa.s preaeat#

Adaaal shielda were prominent, »ictele^»haped and in

s©i9© resenbling that of R# aanwgAineus* She

aocessosy shields were i«56rly developed# fhe

i^iracles were csossma^shaped and were twice as long a#

breed* the mm% armature ^sesbied that of R#

aanguinetia# but the ii^urs were better developed#

fhe entire eapittPLuo was longer ISian broad and its

length varied fro® 0,5 m to 0#$S cam# The baae wbb a

broad hes^goni doreally md was twice as breed a« long*

It« broadest porti^jn was on the enterior i/3* €onij»

were distinst end string. I^lp® were long with slight

extei^l aelieneei in ©rtiole* 2 & 3m Ventrally arti

cle i St 2 were fused# but dorsally 13iey were distinet-

ly s^arate. Article 3 was broader than long and

carried a spur lifee rudimentary segment# the

hypostcK!^^ dentition was 3/^ with 9 to 10 teeth in

ea<dl row#
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Xgmalest The females reeeratol^ those of

ftpftysiTtwiw in sost of theip characters. But the arrnage-

laent of punc^tionis served to distinguish the specie# from

B* jE^SSS^EffiSft* larger punctstions were vesy distinct
OS the i^utua and the finer pwnctations ^re alajost not

visitile«

RHIFieEPHAljag fURAl^ICPS <Flat®*ViII-B)

Rhinicephaliae turanicwg

fhls fi^secie® fowid affliQBg ticks collected

trm dog» in Tri^hur^ They reseiBbled R* sanaaineua in

almost all i?e®peGts, tJut for the differences detailed

helov*

1* In the mle, there was a saall conical si:^er^

like projection on the interml margin of the adanal

•sfiieldi.

Z* m the (^iraeular plate there ma a definite

depression in the posterior 1/j of its dorsal margin* The

posterior tip of the plate bfnt dorsally*

Kuch variationa were oheerved in the ejctemal

{aojrpholog/ of j|* aammineuii arai j|* turanicug and there

were loax^ epeciteen^ which were atypical*,

" " ' MEHAPHSrSAUS BlSPIIiOS^

'Plate IX^-MUM)

Haemanhyaalift Mgpinoea

Thi® species was foond to be the 3^ in ahundence

and #is collected fron all ^e 11 di^ttricta of Keralfit*

(TafelelJ.I) It was fowidl on ®itiaet. b»ffaloe«p goats and
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rarely In dogs*

The sales? fhe laale® were light "brown or yeliov

in GOlour^ nea^uring 1iis5 to Z*3 x t to 1*5 is®» size*

The hody ©lor^ate otoI, an<l broadest at the middle.

The eoutcaa was w»ifonaly pisnetatt with raediua sized

punQtationsi €erHeal grooves were faint| and the late^ml

grooves were prtpinent siid long ending behind tSie

epiracles* Eyes were absent and festoons were elongated*

The basis capii^ua was broadly rectangular with strai^it

sides and stout^ eornuae* Palps were only moderately

broad st the centre* Articles 2 & 3 Of the palps were

aliBQBlj equal in size witli eatial escternal an^es* There

were no spines on article 2# but on article 3 there were

two short sharp spiae®* One each ©t the laiddle of the

dorssl and ventral borders# Hypostomal dentition varied

froa k/k to ^6*

The i^iracies were ^^te# sti^a-oval and broadest

posteriorly* COasa i i)Ossessed e laedlum sized sharp spiAT*

Goxa II and III possessed small protuberances* No
u ....

veiftral plates were present* The ami groove was well

defined and was posterior to amis*

The feroaless In imensorged specimen the scuttio

was yellow to brown* The engorged speoiraens v/ere bluish^
brom in colour* The cervical grooves were found to begin

behind the anterior aargln* They were fairly deep*
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eurved inwards ajKi then ©utwardaf reatjUiiug posterio*

lateral border. Functations were nuBieroust mediiaa sixedt

and regularly distributed* the beais capituliJBa was

broader than in the sale. The mrrm^ short and

bluntj and the popoa® areas -mm oval and «et tev apart*

•mmkpmBAiis sfimgbra

(Plate X, XI, Xill - B)

Haeaatahygalls gninigerat

2 males and 4 fe®ale« of the i^eeiea were csolleet-

ed from a goat at KozMniJaB^arai in Falghat diatrlct.

fhey differed frcai Bm bispinega in the following

oharaeters#

1» The aaliencse waa very much broad*

2. Goxa 1? poasessed a proninant Jwr directed

downwards*

• I^MgHySALIS TUimjEIS
(Plate mti 3CXIK)

2 male and 7 females of this ^eeiea were collected

from a buffaloe at Nilambiytf'f Malapptxram district*

The apeoimeno resembled H* bianinoea but for the

following oharaotera*

1* fh© palpal eeginent II was broad* with about half

ita breadth extending b<^ond the lateral margin of the

baae.
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2« palpal gegmenl; III possessed n dorsal broad

aedlaii ridge iilse projection, ^ight^y overlapping tht

apical margis of psilpal Se^eiit-12*

HYAmm AmTOMcm

UvalGmm amtolieuras

U males and 7 fanales of this ^ecies were collect^

«d from KosMiijainpara. iEt Palgliat distrlet* The specl»eni

were collected trom the body of ii buffalo and also frasi

the "mix of en old cattle shed in the airea#

The males (Plat® XIV. Fig» 2, XV«a) Dark broim in

co2,our measuring 3 to aaa x 2.5 to 3 a® in aist. The

capitulum was long and laeasured 1 to t.S in length. No

ornamentations iwere preiseat on the scutum. The cervical

^ end later«jl gropyea were proainent# basic capitulun
•mB rou^y hexagonal dorsally# Byes were wbitej promi
nent and raised over the surface#,

The coxa I Mfija with t«o unequal portions*

Tlae ©nterior, portion being broad and the posterior portion

rea«sabling a shaip spur*; The genital and anal grooves

were distinct.. The adanal shields were prcaainent with a

pointed anterior snd and blunt posterior end. %eir

latez^l sjargins were sligh^y curved and the inner margins

possessed shaip projections at the middle \>rhioh almost

united togetlier just below the ams.
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The fftrtoone were prosiiiaenii and the i^iracles

were elongate oval with a le»€ ^^^3^ esdiei^lsg upto the

posterJLo-lateral ma3?gin»

The fffioaleg; (Hat© XIV# Fig# 1i 3^) 5Jhey veve

dark brovm in colour^ mcassuring 5 » x 2»5 laro in ©iz#*

The seutam v^as oval with ite |>o«te3?idr end reaching 3^8t

alaova the laiddle of the body in unengorged j^eciraeni*

The cei^ioal grooves etarted ^ust Mlow the basis captiti^taa«

curved in^rd© and then diverged ©ad at the posterior

border o£ the scutisn* Eyes were present on either side at

the broadest portion of the scutum# lateral grooves were

very isi^rociinent# The first mm simtlar to that in

fflsles and the sdanal shielda were absent*

-< iNTmRtiM

ImblYcsmB integrua

This species were coliectsd frota Kalapparaai and

Trichur districtef three specimens (two faaales and one

aaie) from sows at Thiruvazhti^cunm Mvestock Fans and

on© female from a cow at J5anna'^» Trichur)».

The aalesCPiate 3CVI. Pig. 1) 4 x 3 nsn in sdze#

ScutuiB was yellowish with varigated irridiscent coloured

03raaments% Puiictatioiss were coarse and eijh-equal* The

»arginal groves were present#. Eyes "^re ovalj vrfaite, and

prooineati and festoons were presently The capitiAuB was

ym» m in ie»g«it end the base was rectangular?# The
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palps and bypo«t«me w«re long* Falpa raeasur^ 0#7 m

in length sM liypo«t<Maal dentition \m» 3/3* First coxa

pOBBeasfd two «troa^y mequal «pur% ejctenial on«

toeing long aM ehorp* fajpei II & It taper«i almost

grsftdually to a strong vemtrai i^ur# No venti^l plates

were present*

me female (Plate Fig% 2) Feaales meajsured

^ X 4 lara size* ^heir body was zBore dark than

inalc^ aiid. tiie sicutua vias silvery in coloiir with irxidiscent

ooloured markings^ Other cfasraqters resembled ttioee of

the iBsiles*
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prevalent species urKSer the gei^s BoQphiltas i»

amnjaatug In Kereia* As per the available records, the

prevalent species in oUier part® of Xmiia is B# Bsicroplui*.

However r^e cases ot occuirence of B« annulatu* has

been confirmed by virus Hesesrch Centre f Poona» in the

adjoining Stata of Karnatalia# The speeies B# anrmlatiig

is considered to be aiostly confined to Korth America#

It is not conaoonly found in other parts of the t^rld*

In India^too the species geerog to be confined to Kerala

(as per the present stiidieB) a£^ Kamatska (a# eonfiraed

by Virus Research Centre, Foomm It is obsei^ved that

^ 2.* ai^^^atus affects cattle diiring all seasons of the,
year# and is encountered in ail the districts of Kerala^

However it ie niore sbundant in the hilly tractst affect

ing ^ee range cattle, fhe incidence of infection 1»

found to be less in the coastal areas. The low rate of

incidence of the ti^ in buffaloes k^t along with

infected cattle* as observed in the present study. Is a

valuable piece of inforuiation helping in the t^ntrol of

these ticke* Detailed roorphological studiee are i^de

in the present study, \^ch almost agree with the

descriptions given by Hoogstraal (1956) and George

Anasthos (1950)# Identity of the species was also
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confirmed tgr Virus Research ©entret Poom*

^ Rhiplegpaltig guguineus i« tound to be the cofiaaon*

est deg tick in Ktrsla, uoifdrsay diairilmted in all th®

diatricts, fh« ^rplwilfi^ical dcjseriptlon mparied

closely eoncw with that given Tc^ Sharif <1928)

fh« ineidene® of hawMiPhvBaloidea* and R«
" >

turanicug is reoorded for the first tiiae in Keralii«.

The morphological details of R* hafegtaphvsaloidg agrei

with that giv^n by Sherif (1928) and of tinranicttg

with that of Dhenda & Ramachandra teo (1969)»

Four species of Hatssephvsaiis have already betn

- recorded from vdld aniiaals at various forest area® of

old fravancore and Cochin, fhey sre H# biatiinosa.
\

tt# coimoaiialata* eomigtera and H» turtttria* In

present study 3 species of Haemaohvsalis viss* H* biDinoaa^

S* turtm-lL* and H» wpinifgera are recorded in Eerala out
of v^ch Hi Eginegera is a new locality record#

morphological deteila of these three c^ieciea agree

with those gives by Trapido et*-al» (196^^)*

il# aegyptia and H, (J^raloamina) kumarl ar© th»

t%«> species of ticks imder the genus Hyaloeera reoorded

previously from T^dld animala at ParaaibikalaBi in Ktrttla*
^—'

Ho ^ecies has been recorded from doaestic aniiaal«»
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Tlie itnctdence ot H* aaatolicsuB in domestic aniiaalB if

•ifeherefore a new record for Ktrala# Th<& ADit^liologicaX

details of this s^eoies agree with thoise i^ort^d by

Sin^ & £}^nde (I960)*

AmblvoBHsa integriaB hag already feeen recoi'ded in

Kerala by Al'^ar (1960)» The morpfoologlcal details ais

given in the present study agree with that given by

Sharif (1928),

2tjj^t (195S) studying the host range of

s/sridua ticks lasfi reported that Boephilua sp* &

Rhipicephalufi haiaoaphyK^eidg ore confined mirAy tc*

ssattle and £♦ aanguinctis to dogs* fh^ present i»veetJ.«

gation agrees with the findings of Zmpt*
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BIOLOGY OF

BOOPHILUS ANNULATUS
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REVIEW OF LITERATURE

work has been done on the blolo^ of

Boophiltts aieropiug tijrouBhout the wrld# Grayblia. and

lienrttllen (1912) worked out certain aspects of the

cy^lc of B# micrHaplus im U#S*At Bisho]^ (1932) made
obscnmtions on the ovlposltion of S« ialcropl«ij and

found that the average mtaber of eggs laid by femaleat

*fas 2967 with a maxiraum of 4547« ^fbhle^ {I9j2) foi»id

tiiat the period.of ovlposltion was 4 to 8 days In ftunter

and 2 weeks or more In autisan# ^he number of egg» laid

varied from 1500 to 3009 and the Ineubstlon period itmrn

13 days to 6 weeks^ He further observed that the tinfed

larvae survived for 3 to 4 months and the life-cycle of

B« aicroplus coiild be conpleted in 6 to 10 weeks during

BUffl.mer*

Se Jesus <1934) worked out the life^eycle of B.

rolcropltts In Philippines and found that the llfe-cycl«

could be completed in an average period of 49«5 days of

wliich the parasitic stage was 28 dayst (193®)

studied the life-cycle of B« m5.eroplus in detail and has

given the following data#

Average nmaber of eggs produced 2579» period of

Incubation 15 to 55 daysi larval engorgement 5 daysf

moulting after 2 days; l^aphal engorgement 12 days^ aJid
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ssDttL'bisig after 5 daysf Average length of parasitic life

22 to 35 <^y© and isascisftBa loijgivil^ of larva under

laboratory condition 154 days#

Sapre (1940) studied the biology of australiis

at Mukteswar, situated 7500 feet above Bsa level* He

founS that the ntmber of eggs deposited a fe^le

varied from 200 to ^>725 Viith an everage of 2551 •7-

average duration of the lar\'al stage 3?^*!>7 days at

22®C* On the host (cattle) the Isrvae fed for 7 days,

the nymph for 7 to 9 dsys and the adult for 10 to 11

days* The average pre-oviposition period v?a^ 4*4 days

and the average oviposition period 18 da '̂-s* Detailed

v/ork oh the life-cycle of B, ariyaalatus has been conducted

isy Hunter & Hooker (190?)* They have given the following

data on the life-cycle of this tick*

Pre-oviposition

Oviposition period

Average munber of eggs

Incubation period

Larval engorgcsnent

Kpaphal engov^ment

3 4 days (20 - 50 days
in -td-ntcr)

•# 8 • 9 days in summer
(upto 42 days in winter)

1911 (aaximyna 3QC56)

,,17 to 2t days (5 to 6
ijionths in winter)

7 to 12 days

• * 5 to 10 dayjs*
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Work# on the hloXogicaX aspeets of various ixodid

tici3c« have been done in India % viarious workers* Saprt

^ (1945) studiedi eertain sisipectfi of the bionoaiCB of
tteemaphyaalis bispinosa* Srimsta^^ Vanaa (1964)

studied the f^ll life-eycle of Rhinicephalus sanlcuineus*

Avsatthi &Hiregaudar (1969) and Chaiidhiiri £t#^ (1969)

worked out certain detei3^s in tfee Xife»cy<:a.e of HyaliowBa

anatolieia> aftatolieoa. Avi^tthi and Hiregauder (1971)

completed in the Oabopatoryt the life-^ycle of Noeoaa

aionstorosiM in 61 - 7$ days. Bhat (1971) made iag?ortant

observations en the breeding characters of Haeaaaphysalis

in cattle sheds# Sardey & Heo (1971) studied

in detail the bionoaics of BhiBieephalus sanimineus*

Sardey and Ghafoor (1971) reported that Hv&l<»BaB

wifiatoliRua anatolictai acted as s Z b&st tick on

eaperimental animals# Jagatmath et*al (1972) reported

certain details in the life-cycle of HaeatanhyaaliS

interaedia. Das & Subi«»anien (1973) aiade studies on

t!^ biology of Hyt^cwBtsa dromedarii. listter Das

(1973) described the larval and nyaphal stages of

Hvalomisa marginatua iasaci* ^e^iBiath j^-sl (1973-»e)

worked out l^e biology of Hyeloi^a eaar^inatum issaci

in the laboratory# Later tiiey (1973-'b) coa^leted the

iife«-cycle of HhiBicephalus haemaphvsaloidei for the

first time. Kuroar and Huprah (1973) made observations
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on "the effect of tec^erature and bmaidity lii the ovi-*

position of HyalOMna amtolicm excavatiea^ Sardey &

Rao (1973) istudied the feeding periods of the larvae

Hhi^icephalus saaimineus* Jagannath et-al (1974)

worked out the relation between the weight of engorged

f^ale and the egg out p\jt.

In India ns vfork sgcibb to have been carried out

OB the life-^ycle of B* perhape clue to the

absence of this tiek from most parts of Xndia^^ Being

the only available species of tick under the genus

Boophllus in this part of"India, detailed life-cycle

studies were uMertaken on this tick* The pattern of

life-eycle of B> annulatus in a temperate end humid

tropical location in India as referred to here is th«

first observation tinder such cliraatic ©onditlon. In

view of the disease tran^is^ott potentialities of this

tiok in csattle, a thorough knowledge on its bionomics

in Kerala is very eesehtiai to control it# Hence a

study 'W8S undertaken for the 1st time in Kerala on the

life-»cycle of B* aimulatua*.
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M&TERIALS Aim !-iSTHOPS

^ Collection of engorged females;

Fully erigorged feffiale ticks were collected by

hand-^ieking frc^ naturally infected cattle at Vagamon,

Kolahalaraedu, a?richur ana' dhalaktsdy* These .specimens

were used initially for tfie collection of eggs and

larvae# Later, engorg-sd females dropped fro® experl-

sientaily infected calves nfere collected and isade use

of for further life-cycle studies*

Collection of omsi

fhe engorged females v/ere kept, one each, in

small penicillin viale or specimen vials and tlie mouth

of the vials were covered with muslin cloth#!. In order

to prevent the seed ticKs froia migrating out, the muelin

cloth pieces v/ere fastened adhesive piaster or

rubber bands.;

Incubation of egggst

The vials were incubated at 765SCDJS, 90^5 & 100?4

relative humidities at ambient t^sperature, fhe various

humidity levels were obtained in dessicators using

potassiian hydroxide solution. The e^tiires were aerated

for 5 minutes daily to admit fl'esh air*

y

-A
She v;eight of the engorged females were recorded

using singlepan balance.: fhe daily out-^put of eggs were
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transferred to a clean petridish using a caisel^hair

brush and were counted mnder a blmoular desseotion

niero8<^pe* The raeaisuremente of the eggc and larvae

were taken mim pro^ftctloa ttierosc^pe fitted with

callibere^ screen* The details of the larvae wert

atudied using cosipoiind tai«rofic©pe ©nd pro^eetion

scope#

Infection of calveag

Clean male calves, 4 awxath* old, kept at Univer-f-

filty Mveitocfc Wmm^ Ksnnuthy were us^ to stusiy the

liXewcycle of tile tick, fhe larvae were starved for 3

to 5 days before they were released on the e^erimental

boat. After releasing the larvae on the body of the

calves* they were kept in a clean shed under strict

observation)! The ej^erlcien'tel animals were examined

regularly and ©peeimens were collected frora them to

study developments of the parasite#

Tlig study the coa^arative affinity of the larvae

toiwards hairy and non-hairy portions of the body, a

portion of ekin of the ej^erlmental host (about 15 «n»

square erea) was c^eaiily shaved before ^e larvae were

released on the ho»t»

the dropping characters of the engorged females

ifere studied by keeping ilie Boonhilus infested

estperiaiental animals in Bepor&tit sheds* To observe
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the droppiTig characters on grass, freeh green guinea

grass ms otit aed spread on the floor of one of the

shed and the dropped feroales were collected eoimted

at fixed Intervals, and cffiupared with that in the other

shed (control#}



-4

-T"'

^ m "

RESULTS

PJ^e«QVipGsitiQn periods

Pre-oviposition period varied from 1 to 6 days.

The shortest period v/as 1 (fey, whicli was during the

month o£ ^!ay (Temp, max* 87»3°^ and sin, 00*3 p)» The
•r

longest "period, .6 v/ae observed in January

(Temp# laax. 8if#]5®p. min*

QviDOsitlon (Piete Mil.Fig.1)

Oviposition lasted for ^ to 9 days^ Th© longest

oviposition period, was observed in January end the

shortest in Ifey. Ho difference could be observed in the

period of oviposition under different relative hauidities.

The (Plate XVII. Fig^ 2, XVIII)

The number of eggs produced -was found to be dtrect-

ly proportior^l to the v/eight of the engorged tiek*

(Table ). The maximum number of eggs produced by one

tiek was observed to foe 1420, and the mininiiES 680. The

daily egg count showed that the niaximtim nmber of eggs

vere laid on the 1st three days of oviposition. Miile

depositing tiie eggs, the ticks mre fouiKl to move gently

backwards so that the eggs were collected as a bunch at

the anterior end of the tick..
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The 9ggB were hi?©i«5ish, j^lstealiig giobulsr olt

Aub-^giobular bodies* attached with one another lay a

stid^ ssuhstaBo© ©5?tFusied by the females during ovi«

position. The eggs coiad be gepajpatea W a hair

brttsh without dimcijliyt The shell imn tossed

of aaaalil plaque® and mB opatpe* the eggs mre oiml,

ffieasupitig 465 leicron!? 525 siGroi^ iBf ^25 raicsron# t<>

402 aicrorus (average 4?5 microns x 373 wicrons)#

liicubetion period}

The inoubation period varied fro® 16 to 30 day*

depending oii the rom temperatisre (Table V)* Variation

in relative humidity had little in;Quence on the incySsa^

tion period a« mentioned sfflsra*

The larvaetCMate 3CI3C)

The larvae after hatching were fomd to collect

themselves in groins on the %^ls of the container espe^?

dally near its aouth# At i^om tefflperature the larvae

aho-wed little aovement but \^en the vials v;ere handled

or the tee^erature raiaed by cuppii^ the vials beturewri

palras or fingersf, the seed ticks were foi^ to be

greatly exoited and active* The measureiaents of

larvae (average) are given belowt

i Total lengtai - 57© - 603 microna (Ave# 585 fflicron#)

Breadth * 396 414 isierona (Ave» 405 aioroaa)

Ga^itultstt - 155 ^ 144 Bicroias (Av» 158 Morons)
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The lefigth of the l^gs varied froja 405 aierons to 603

sdorcms* ProBiineiit p04B were present $t the tip of ail

the 3 pairiJ of lege* The padg ®easure^ 6? Wicrons® iii

I^jjgivity of the need ticks \«aii ^setenalned l?y

maintalsisjg a breed ©f larvae at r^m tmpemtme aisd at

a humility level of 8(^« The maxJtoura aiirsival time of the

seed ticke ^8 fbuna to bt 115 iJays*

After releaeing on the e3g>eri»e«t8l host^ the

larvae bi^ied theaselves Into the hairy coat wilSiin 3 to

5 almtea* So larva was found to prefer the hairless

area (i^ved area) of the skin*

fhe »ee(i tick engorged in 4 to 7 Says time* They

were fdtmd to soult on the 8th to 12th day of infeetiojfiv

The aysq^hg engorged on the 10th to I4th dey# The

engorged iipiph© meafiured 3 K 1tl5 sun*, on an average#

^ Their scutum measured 0«5 to 0ii6 sffli in length and was

conical posteriorly (Fiate The engorged body hsd

a fimaiXl constriction gtt the posterior 1/3 of the b0dyi»

^st belot# the level of the spirades# At the level of

t^e spii^cles the body was however ji^ightly bilging on

either ssidess The capitqltii and resembled

thD|?e of the adults. No differentiation of sex cowld be

aade at this? stage#.
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HOThal moialtiiig isae observed lS?oi5 the 15tfe to 19th

day of infectionf 'lihXl^ aoultlngf whole covering of
«

this body along with the scuLttm ms easted off*

The engorged adu2.t« oo«i4 be se«n the 20th

daiSir of iafectioii on>fflird«i the detaehmt^t and dropping of

the engorged females started froia the 21st day and lasted

upto 26th deyti Though# they detached during all tht

hours of the day^ ma^dLrauai iRjaabers drc^ped during day time*

The dropped females cowled ai^fay trm the host to hide

under objects close to the wall® of the ghed* one of the

interesting obses^etlon* made was that the presenee of

freeh green gras® stiiaulated the detaehment of the engorged

females* When fresh green grass spread on the floor

of the shed where the infected animale were Ijept* sill the

fully engorged females detached at once end fell down

over the gras;s (Table^VI Plate XXII Fig»2)# As much a«

119 engorged & dropped females could be counted on the

grass in only 5 isinutes whereas vfithout the only

9 tic^s dropped in 30 xaiiaites# The engorged f^ales mrrn

bluish, green in colour measuring 7 to 10 isaa x 3 7 aai in

size# The weight of engorged female® i^nged from 240 iag«

to 3^ The life-Kjycie pattern could be siusBi^ri«ed

a:s foilowsl •
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Patteni of egg lasting of Bocphilug ans^atus

limber of eggs :iaid

1st 2nd 3rd Ath 5th 6th 7tfci Sth 9th 10th
•day clay day day dey day day day iay .day

•Botsl

Tifh
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Height ifcnth of
of dbserva-

spent • tion».
female

240 mgf 135 ISO 1B5 93 60 40 25 0 # ' *•» •/ 720 65 fflg,
January'

1978

320 22g» 220 245 260 200 180 10© 75 50 20 0 1350 80 nig #;t-

250 Bg* 160 ISO 180 130 50 10 0 '•C« «« f *' 710 70: tng »»

3Q0 200 240 235 200 •150 ' • 90 35 0 1200 85 ag.»

350 mg. 200 285 265 230 200 ' '165 55 20 « • 1420 100 mg »»

330 mg» 290 420 375 180 55 • .0 «• 1350 90 m Hay 19

250 mg* 160 140 155 120 80 " • 25 680 75 mg

310 sig* 310 400 350 185 50 3 0 ••v* 1300 85 Kg*. #»

320 mg. 330 375 360 200 60 " 25 • 0 • • •' * • •
1350 75 mg-« »t

250 ffig* 150 180 180 145 90 ' 35 G w «. 780 €5 Big *!>• •
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Pi?e

0tt|josition

In^ulJatioa period

laznmi fasting
(jfre-feeding)

Lainfai feeding

lawal ao«ll5isg

Kyn^hal feeding

Mcnjlti-ng of Nymph

Atfttit feedii^

Betachiasnt of female

I' to 6 fey©

5 to 9'

1-6 to 3© days

2 to- 5 <tays

4 7 fey®

8th to 12th day of
infection

3 to 6 days ,

15 to 19th day ot
infection

3 tO' to days

Frens 2Dth clay of
iiifestioii ©nway^si

fhe whole life cycle •coiO-tJ be cospletecl in ae

short a period a '̂ 42 (3ays, laider e^erisiental conditions.
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There is no published r^»ort os the dEe^ile of

lif©*cycle of ^ annsaatiia «nder Indian conditiona* !Ch»

most common Soot)hili3s specleB reported In Iiadia ao far

B» inicroplug» In Kerala, howeverB«. anttolatus is th#

or^y speci^c encountered* The shortest period of life^

c^cie of B* anmalatus as deBcribed Hunter and Hookef

(i§07) iS 40 days froE the Qvigeroue adult to engorged

Nyja^hal stage# In the present study the same part of the

life cycle va$ seen to have been coi^pleted in 33 daya*

The entire lifes-c^ycl© lasted for d©y©p "which ia

the shortest period for . annulatus recorded m far#

One of the isjportant obseirvatipna mad© in the

precent study is the cha^^cter of the larvae in sheeting

site of attacteignt*: yh«y prefer haiiy areaa of the

body (Plete OTI# Fig* 2)t f his is a new piece of obser

vation in the habits of seed tickSf, Another interesting

observation is the detacJ^aent chara^er of engorged

femaleB when thgy ienee ^een grsBa»:, Peihapa th^ have

aa esi^ripiely keen sense of surroundingst which algo explains

the natural, tendency of these ticks to fall and hide

among gp^sB Bxk to prop^^te in the gra^s l^nd*^; It ia

hoped that thlB piece of information will be of intereat

to- acarol©gist%. md Ecologists- ainoe' "e :natu3ra.l or
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ij^tinctive preference is shoim by the ticks to Ijreed

on grass#

Details on the morphology of the larTra.e.and

adults are also given in the present stu^y.
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CONTROL OF TICKS USING

ORGANO-PHOSPHORUS INSECTICIDES
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IfgROSUCTIOH

Control of tick® aiTfepting tive-^stocfe continues

to b® a prol>lesa £or tiie cattle o^mers ana veterinarijan«

for eentiaries together.- Q£ the dif^Eerent soaes ot

trea'taent, direct application of ins^ctici^i'^s on the

bo?ay of: iufestecl animals is the oj)ly sure method yleX<2ing

desirable results# The selection of insecticides#

everf creates p^bl^Has oa account of "toeir tpxioi'^ to

m&n and animalSf low degradation leading to enviromeatal

pdllusiqn or leading to the development of resistant

species of ticks# Among the older types of insectiddes,

arsezilc ^s once used succeEsfully egainist ticks for a

long period. But the develojasient of resistance to^Ms

arsisiic; by the ticks and its recidual toxi<wity ia racat

and hide weired heavily against arsenic as a tickiclde.

During ^'orld mr II* the first of the Chlorinated

ijydrocarbons lUce and B.H.Cs isere developed^ ^h«

introduction of these insecticides eased the problne af

arthropod control considerably for soae time. Later

©rganophosphonis end carbaiBate insecticides took their

place# oising to their higher efficacy and low tojcicity

to domestic animals and tnan. Both fMrbamates aM 0.P*

cqspqunds act by inhibiting cholinestrase at n«uj?0 W>tor
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^^mietions of body muscele of aiiJijirGppdes and animals#

y This antl<^olinestrase activity is irreversible in the
of O.P. cGinpoifflcis, but 1; reversible in carfeanates.

Among the different insecticides# tlio.se tested

on largiB scale against ticks are shovm t>elov;»

tnor&Qmlc compoimdss

Arsenio

Organochlor comipoundss

D.D.T,,|. Alcirin, Dielarinj, Heptachlo'r*
Bei^ene H^xachloridej Lindate^ Chlordane^
Chlofimted camphene, KethOJQrchler.
Toscapheiae*

r

Carbamatest

Carfcaryl (savin),

QrganoT)host)horous comoouncls;

1« HalathiPB

2. Fenitrothion (syiaithion)

3* Gouffiaphos (co-^Ral, Asuntol)

4* Diasinon

3, Chlorfenvinphos (supona)

6,. Bi^mophos ethyl

7» Trichlorphon (Chlorophos
(Dipt^rex^ fJeguvan)

S* IJuTisban (Diethyl trichlo3ropyidyi'
phosphorothioate)

9* Ciodrin (sfaell 4294)
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10* Folyohloropyriiw

11^ Baml

12# Bayer 39007

13• Brcaaophos

14. Dii^djrvos (D#0«V-P* V^apo?ja)

15» F^ipsphotioate

16.- Asltraz

17. Fenchlozphos (Dow ET 14, Roraid)

18. PhoxiK

19. Dlcresyl

2O4. Blimix

21* ©ioxathion (DeliiaVj^ polythioij)

22* Ethion

Y 23* Estrella
24. Fa?3?)hur

25# C3?ufomatfe (Euelene)

26^ Phosmet (lijidfen)

27* Chlerpyriphos

28* B«330xaph0S

29* Propoxur

30f Clci^yrine (oyolicjsttsldin)
31. QxinptJiloJitios

32* earotosiyphgts

32* B^nzophosphate (Hioealen©)

34, (lodofeiTpiKis)
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35f CMorpiicalb

36# Perttetiarin

37. Abate

38* JiaphthsXophog (l^metln)

friBls with the various O.P. cofspoundis egoinst

ticUs have beca made by various workeris the world over*

But the oiiiy syntematic study done in India is of

DroffimGZid et*el (1969) wiiere tfteyhat® tested the efficacy

of aalathion against cattle tick and coapaped it with

carbaryi and orcsTiOChlor compounds• In Kerala,

Kadhusoodanan Pillai (1969) has done some v;orls: ivith

SutaitMon# In view of the intensity of the probliKa

of tick affection in dorosstic animfslSj, it me foimd

essential that a detailed and systematic study should

be made on the control of ticks using the readily

available 0*P« compounds in Kerala®;
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REVIEV; OF LITERATURE

One ot "fehe earliest acaricifi© to used in

veterinary field was arsenic. However, the d^elo^ent

of vesiBt^me hf ti#5® fe arsenie ms reported as early

as in 1953 by Boer©. He liad reported 1^r.t Boopliilug

aicroplus of cattle in Argentina Ijeeaue resistant to

arseiile in 6 y^ars* This -ms overcame toy the use ©f

Benzene hejcachloride and chlorinated osiaphene. ^.non

(1954) sisamarised the different control tnettiods against

cattle tick, B#, isicrot?liis« However, he did not

recQSHiiend complete eradication of tieke because of the

fear of cattle losing their Iffisimity to tick-fever.

Hunter (1954) described the results of

plot tests of certain ©earicides# tte/found that Dieldrin
applied as -a dust at the rat© of to 1 poimd per

acre was siore effective in controlling Aablvoniaa

aaerieaiaam than D»D.fh^ptaohlor, swlphon©, neotran

or H-butyl acetanilide* Harding (1953) reported the

efficacy of m organo-^hosphorus propound, Malathio%

against the fowlmite* Legs jH-al (1955) reported the

.appearance of D.«D»T. resistant cattle tick Boophilug

^ micro'&liis in caieGnsland* Legg (1956) conducted trials
with two organ© phosphorus- eompoiaiaSs Diaginon and
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Ba?offlopho©-©tJiyl, a new-O^F.* as^ovmd f©r control

of ticks on li"ves.t©c^ ws evaluated in iaborfetor-y dipplag

test® 1^ Fiedler 8c Vanvmirsn (1966)* It ms fomd

effective against all gpedes at g ooncentS'atioii of

QmO^fa of active irigredi.:^nt*.

Drtj^ond et^l C196T'»a) controlled the ear tick

of cattle with different insecticidest ©oiiaaphose^

Tricfcilorphoii:i^ DursMii, Giodrin & Imidan,

Roulstoa- St iharton (1967) identified a strain of

caiero^ltis. r©sista:nt to Q«F# oompotods* But this

strain was suseeptsfele to iBsldan. aM G 851^'which are

xlot antioholinetras^,*^

Badalov (1967) cs^iit^lled cattle ticks fey sprays

ing wi^ aquous emulsion of Polychlorpinene mixed

with a pmlcfiging agent, 5?^ polyvei^l acetate emiilsioa^

QrummoM et^al (1967^b) tested Ban&l, Bayer 39007*

BaTosKSptoe, Cerbaiyl j, Ciodrin, CMorfenvij^lios, Couaaphos,

DiaKlnQaj Dursbaiii, liaidaait. Shell W e^7.»: Shell SD

'Jri^ilcjrphon end To^phene against lone«star tick of

cattle and. found tli^ useful at diff©s^ent degrae%

Fielder (1968) evolved a method for evaltiatioa

Of acaricides against ticikS»;. The larvae of ticks were

enclosed in special envelops of apice paper and s-mre

treated with insecticide 0Ailds without direct handling
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iOtS Earvae# Th^pson and Baker (19^) :fotjnd that St®>om
(cti3.orfeJivii5>hos) as a 0#055^ dip essicell^t against

^ Bgophiliis deeolerat^s* Rhipic^haliw eVBrtsl,
aTOeMlculatea* and iVmblyoggaa hebraeiia*

Wade (19^) reported ^st a dip contaiaiBg 0»05?«

diethyl^ 5t 6 trichiordpyridyl phoi^liQrothioatt

cjoiJld effect a 100^ tick fiontrol*

Hadani et*ai (1fi$8) descril^ a laet^od for stud^r*

isjg the efficacy of issodAeid## in the laboratory^ H«

dipped unfed.jacraphs of Hyftlogaaa .e^eavatyga..in Vaiying

concentrations of tfee isisdicidea tried# method tubs

fosKsd useftAl for soreqning ac^rieidee^

Szagdkhov (1968) reported the acarlfiidal

action of Co-s^l* giodrin, chloropiioa, sevln and the

dlcresylester of H.- mei^yX carboainic add against

JCacodes recinu<^» 9?he authors found that

(coiiaaphos) spray was active for 9 days^.,

Cialorophois (^richloiphon) itfas effective at €)«,75J^ to 1«0^

.•coneentratlonf, sevin Iciiled of at

concentration#

Thorbutiii (196s) gave a detailed aceouQt on "^e

use of different concentrati©*^ of Swipona

(chlorf^lJ^hos) against tlGfca«i, containing

r

-i-

>
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0»O5?S gsve good eontrol of all atages of siiagle

ant ffiulti'-host tickSf md produced m adverse effect

«v0ia In yoitt^ ^alvest Haafe«»ood®iiaa (1969)

tested, Staaithion against ticks of ^ttle and dogs

at i% tjonetntration anil found it safe axjd eff^ctivii#

DruBPond et^l (1969) ^v^uated different iapbdicides,

in ^ea treatment* 3ai>o3ratory tests and m animal

application^;

Shaw (1970) made observations on the effect ©f

modem methods of treatment for tick Gontrol# H#

observed l^iat treeiciy treatajent peetit^ide^ affeotiM.

the most sensitive stage (larvae) andf en^rged feiaaleig

and aoiilting uyi^hjs were the stages leift^t i^oeptable to

.in«e$ti«idee;ife

Treeby (1970) reported the efflcaoy of Dursban

(Bieti^i tri^oK^yri^l phosphorothitate) against

laMes re6inu'g%.>

Rupee (1970) detertained the lethal oancentratlons

of fenitrot^oap Brojaophosi. Bieldrin, DiaEenonj

Kala-toon end Lindane against the nyaphs ©f Ife reuoas

in the lalaoratory# rerophs were placed on inner

surfaces of test^tabes, iia^jregmted v/ith the ineectioides#,

Sen#tivity to- PeEdtrotMo»'.a«d'B»B%l* were lowest*::,.



torton et-al (1970) de«erib^ a method for

asBessing the efficacy of acarieidesi, H# made counts

ot #ie engorged f^le B« -gdcrdplttt on c^tti^# whic^

were e:^ected to drop off in the folloi^ng mmingi

before and every seeoiid day t^t© 2i days after treet«-

mmt with various a<^ricides* fhe acatrioia®# mm

applied aa haad sproye, plujige dijp* or mm

tireateaent*

Hoimt ^gt«Q| (1971) eoB^iared the effeotiveoess

of tw^ty t>?o imacticicles against Mbiyomca

aaitfricanuaw aiiti found that Phostfca t-rais i^st tffectivii*

N^Qklonov a< Ken (1970) found that Bicrea^l

wettafele power at eoncentratioii 100^ effectiv®

Y" against tick®^
Mohamed (1970) could control cattle ticke la

Nigeria* by we^cly sprayiB for 1ft weslfes during the dry

sea!S©n^,,'5d^ to 0,25^ ^lutioius of Si^ona:*^

Qrwaoiiid et«»al (I^TI*^) described a method for

the lahoratoi^ testing of liusecticideg agaiR3t ti<^«t

"^hey clipped the engorged fesalee of gtrmaeentor

albipictus is 29 insecticide solutions a^ their

effects on estiinatisd reproduction were deteriai2i«fd

(ER *• Vfe X ^ hatch of eggt x

a0j0©0)%. .

>-
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Grill© ^orrado atid GutierrejB (1971) tested

^«sa|>ho»^ ^aixp Diirabaa, Shlorfea^is^hog, Bioseathioii^

Ethion, E^r^lla, ©ia?i«oii atii a misctiire of Bro!»Oi>hds-?

ethyl aiia <^oi5)heiwlig>hos against wt^hn of B« laicro&itf*

and tovmd that eone of them coiO-d felimimt^ ypujsg

females.

Drumiaond et"'al (1971*b) <»!apared the effects ©f

28 pesticides on the eetiinsited reproduction ©f

tropical horse tic^ in the iat)oratoj^#

Thpfflson and Bryson (1972) recorded for the first

time in.l^cdesifii th© resistance of B*. dccoloratus to:

ars@ni$«

Said et-^l (1971) reported ^at Astmtol 0#01^

and Bercctbx (dioaeathiQn) ©♦04§^ ueed as ^raye at 10

days interval iwere efficimt in the control of Bocphilua

on large eBimals*

He^e et^al (1972) appiied Sttasithion
r

(Fenitrothion §o?o ^) a 0#2&% to Ot5^ «^rey on

cattle and dogp and as a 0*125^ on fowlis, and

reported the efficacy against various 3ULce and tickts«

Gladney et^l (1972) r^orted the results of

feeding systesaic insecticide® to cattle for l^e control

^ of the tropical horse tick^ fhey found tljat Fai^hur at
3 mg/feg daily for 1<#5 days gave the best result# folllowed

% fenchlorphoBi crufomatet ceuBSphos and phosisetr
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LooMs et*al (1972) fOiind -yiat pour-da foriauia-

tions o£ phoamet (40 mg/kg) and ©iilorpyriphos ($0 mg/kg)

gave the best control ticks* out of iiin© preparation*

tested# However c^loipyriphos caused damage to flkitt*

Nayar & Im (1973) tested the emcaoy of vsriou*

acaricides against the larvae of fUiipicephalus evertsi

and Amblyomma variegatiM* They found that aevin,

Afimtol, BelHSV, supajsix and pyrithrum were eqiially and?

hi^ly effective against the tick larvae*

BoniJi et*al (1975) fotmd that the 0*P« coaspcund

Beaosssphos active against B* mieroplus applied

to iiKiividual ticiks in concentration betiifeen 0«01 to

o.m

Hianke (1973) used Benoscaphos on cattle in Kenya

and found that at 0»49?^ concentration it more

effet^ive than 0*^3% tosophene against ticks,

Knowles and Roulston (1973) tested 29 fosftaaaiidine*

and related compounds against ticlcit and recorded aoiae

ectivity against engorged f^ale cattle ticks*

Drummond and Mietstone (1973) used an ifflmeralon

technique to evaluate 33 veterinary acaricides for the

control of .ALablvogima americaauia hy recording the

isahibition of estimated reproduction*



Gusein A^iyev (1973) reported the efficacy of

Benzopho^hate (PhoseilGiie) againsv tick inxestaticus

of cattle* All emulsion of 0.05 to 0.»5/& of this O.P»

pesticide killed larvae of B» calcaratUH and H»

anatollciaa in the laboratory vitMn 48 hrs- and

engorged feraales within 16 to 20 days# Ovicidal

action evident at 0,2553 level* Sprays on infeste«i

cattle vith Q*23% €?mulsion killed unfed or partly fed

ticks within 12 hrs, and the enisals were completely

free from ticks after 36-48 hrs. Recidual aearicidal

activity on tJie heir'^coat protected cattle against

HvalomBa for 7 days and against R# liurza for 11 days*

Emulsions, containing 2% or more of phosalone were tosdc

' ( to cattle*

Kigaye & Matthysse (1973) developed a method for

testing the acaricldal property of insecticides* Larval

ticks were lead into disposable pasteur pipettes treated
r

\d.th acaricides* The differential count of the live and

d©ad ticks were tkaen after 24 ii!J?s* Percentage

moiffcality vjas plotted against acaricides concentration,

and lethal concentratione were thus calculated* earbaryl

and Malathioii were used as examples in this test*

^ Gladney et«al (1974) recorded the detachment
stissulating property of chlordiraeform. A 0.05 to
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solution of the substance In acetone,# made most of
/

the adult Oermaceator andersonl on guinea-pigs to

detach in 2 hrs*

S<?h©n2el & Chemtai (1974) made con^jarative

trials on the efficacy and toxloity of toxophene,

chlorfenvJLnphos and Oxls^thiophos* 'Ilhey fouM

Oxinothiophos superior to the other two,

Nepoklonov et»al (1974) tested Huvanol-K

(iodofei^hos) against Ixodes reoims on cattle, and

found it effective at 0»255S level, repeated k t© 5

times at weekly intervals.

SdJutner et-al (1974) found that

Piperonylbutoside toxic to B* microplug at a

^ qoneentration greater than
Smith (1975) found that Diosjathion had the

longest residual action for 7 days ageinst B« microplus.

Chlorfenvinphos had an initial quiciv kill of ticks»

^ but with short recidual action similaF to carbaryl.

Andrews and Stendel (1975) aiade studies on the

meehanism of action of clei^yrin on mtcroplua#

Tine Australian Blarra strain of lalcroplust vhich

was resistant to numerous 0#P^ compounds and earbamates,

ms exposed to an emulsion of clenpyrin. The treatment

caused paralysis of tick muscles within hours and an
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abn^t decroase in Oscygen consusiptioBs

Horak (1976) controlled sangutoeus with
'T

pla,stic ©ollars impregmted with 9«4J'g propoxur*

Amltras 0«05?^ was found to be effective agaitist

Ixodes recims by Griffiths (1975)«

Roysiaith (1975) got excellent resists v/ith

Amitraz against B« mict^lus*

Poiyakov and SGmimova (1976) observed that

successive generations of Rhii3icet>halus bursa,

HygtlorEma asiaticuia. aud H. anatolicum developed

resistance to cairbaryl and trichlorpiion«,,

Stendel (1976) effectively controlled the

resistant ixodid ticks using cyclic amidinei

elei^yrin#

Atef and El-eay (1976) found that the tides in

Egypt were Esinly HyaloiniRa» EhiDicepbaluB and

Boophil-as sp»: and they coyld be controlled wit^i B.H.C.

and Organophosphorous compounds*

Bnpamond et«al (1976) found that at least 4

strains of &• raieroplua were i^t resistant to 9 comsion

acaricides* The acaricides included chlorpyriphos,

c^orfenvinphos, Triton and Phossiet.

i
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©tedmy ^ laboratory

tCBtB ifitii acjaricidee against Rt aaaguineug# fhe

^ engorged gatigtiiK«u» larva« wer-© ®scl©sed i,n
^im&lops similar to tea bagsi allowed to moult to

nm then hel4 dipped i» tlie acaricMe for 2h hre»

tuefore iBor^lity rate lias detected*. B£ tlie 3% acarieid#«

testet# ttee mon't affe^iva i!?era liiS fhosdm#

^qrpfm^ and peiraatljria*.

Allea md ^aMer (1976) testM efficacy of

different foiaulatloBS of ^itx^« agaitist B» aioroElna*

fhe most suecessi^ fo^ulatieit was $ :©f Asitraa in
\

10Q ial« of aunflower aaei oil aisS li^^i^ pa^ffin»

Blatt €19?6) #\f®toted aaiiti^® agsinst the gheep

"Y" • I^<aes recims aM misM that a^rieia© gava
satisfeotory ^ontrei for at least 4 mekk after the

^tii^v • •
' . I;

^rvai <1976j, |?ecor<|c^ tiie affeoti of cessation

of •oattle d%pij3g-for "^o years^ iis i&odaaiiaif So

siiptifiosiit ebenges w«re- seaa 'in tfie firat' year* But

In 'th^ there ws. a sfearp Ms© ift ti<^ imfeatatiois

foliow&s ^ qattle 'mortaJJt^ii^

aasaiii A^iytv & Kaa (19?#) fo^ ^t Fhoaaloisa

(B€«iz€i|>ho«s^"fe«) aa a or 4ip

protectesi aiiiaaals J^poia iiifastatioR tiy l^di^ tick# aM
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di€ Siot a«iverscly the general eotidition or

their ^idezmal tissues*

eamoett# (1f?7) made ©feservetiom the prem-

lence end cojatrol of ticks in l^alayania* fhe cobib^

ticks identified were aicre£>lue. tt. bispinoaa.

S* gaaguipftgg aaii A» tegtudiisariiai* Traditioml

3 weekly acericide application to cattle ^id not con-

trol tickSt because t^e local cliraatic conditions Eaade
i'

the larval ticks to be contiisiiouifly available# A

method of psisture ti^ control was therefore suggested*

Acericides used were ^waaphoSi Ethion, ehloipyri|*hOi

and Malathioii*

Ilamraont (1977) reiH)rted the development of arsenic

resistance tyr ticks# and use of Bio^mthlon; against

ticks in modesia* Hanajont and Hatthewsoii <1977)

further reported the i6j>read of 0*P* resistant strain

«ioroi3^^ ia fihodeeiat

Orillo Torrado mad Perez Arriete (1977) Identified

a strain of ticks in Argentina^ which were having lower

aeetyl cholinestrase activity^ higher resistance to

diazixion» dioxathion and chlorpyriphos and higher

suseeptaMlity to cosBspho# and Bromophos ethyl*

Niyazov et*-al (1977) found ttet rae^lic com

plexes of Naphthenes were higJ^y active as 5 *

fSHulsion^ against larvae and adults of ticks*
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Rawlins end Hansigh (1978) studied the

ausceptability of 3 strains of B. aicropiiis from four

Garibbesn ©simtries* G&rbaroatep were foyad to be tlie

most potent acarici^es and the Guyanse etrsin ms the

most euficeptable»

Diffiitriev (1978) carried out tests in USSR with

6 organopho^herous eos^oimds as esujlsion conoentrsstes

&11& a pyrethroid as dust against the coramon ticks in

USSR, High acaricidal effect shown % phenthoat©,

triohlor snet&phos*3f fenitrothion, chlox^yriphos aM

MalathioB^

Rechav et^al (1978) mad© studies on the rcjlation

between time of application of G.P« acariaides^ aad

mortality rate of tiel£ larvae* The results shov/ed

that at 2.00 p.m# the larvae ifere sensitive to

aearlclde treataaent than at other tiiaee of the day#,
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efflca^ qS 4 orgsKiE^hosplioiTOus 6e®ipo«n^«

wre evaluated against th<& ^ornmnLy pecoriifig tioko of

•doinestlc ©niiasis^ l»e«- Boesliilue aaraOLatiis

HMt>jlceplialt3s gammiaevis and Hae!aat>hysali^:

The following coni^ounts wefe used for the trlslji#

'Gythioa* (Gyaisami^ India' ttd*)

It Is a 50^ esmlsifiabl© concentrates of

Halathion* TM ©heaieal mm ©f Malathiom is

dietfeyisaercapto suooinate, S-eBtef* wi1^ Oi, O^lme'^yl

pfeo^h03?o dithoate* *Cythion^ is a pale yellow oily

liquid with an offehsive ^ell# Oa mijdiig %fith mtev

it reaiily tons i»t© a miUsy-white mileion. ffee otal

^ lU 50 0f HalatMOR to psti^ i« tSQ© aig/kg» For testing
lase acerici^iel pl^p-ei'tie©,, 0*5^ oM esulsidnn

of eytfeioK mm m^v

It i® m 100^ wA «aaulsifial>le ©oncentrate of

piehloopha (2^2 • olel^orovinyl dimethyl pho^^liiete

or It is' availaM^ as a lalue ^leurci

solution# On losing with t^tejp it gives a bltiish

wjbtita It has m Mil metX^f tet the

subs-taisce volatilize# quiclsly:.. Heme, it is bighly
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p«n»tretins aad has high vapour toxiotty# It«

absoiistion into l^e aaaiael body and excretien are

Y r^^orted toM qiiick. tts'^ Wto mtn is 56 to 80
Mg/feg# AqttOU* (SpiulsiorMS ({>»25^ ^ 0.^) vmre u*ed
for trial**

3« ^Zolone*;

this conteins the coapound phosalon* which is

having the ©heiaicai f©i®ula G<|g CiHO|̂ ^^2*
&20^ «^!t^ifiable coventrates are available in th«
market# It i# e light atraw colotured liquid with a

li^t ptiegvxit «oell« Oa EJisciirig with ^ttr it becois®®

a Eiili^ emulsionf It i» coBipsrativciy less toxie to

_ aaasbals ocd itc oral $0 to asouse ie 180 ng/kg*
\

and 043^ egmlsioss of 3^% of Zolohe w»re ustd

for th« trials.

SuBithion (F^trpthioa)

C0iffl(ethyl^3 a@thyl«4 nitrophenyl phoBphoro^iionst*)

It isi Fenitrothion 50pS SC which i» a light

yellow «M.iy liquid with aa offennive 0ffi«ll« 0»5 to 1f6

iasulsione i» iwat«r were tised for "Wie trials# Its 0*^1
50 to rat® is 250 to 500 mg/lfeg.

r

I
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EXB&sure q£ ticka aM their Itfci^cvfelg gtagei to

iaggetiei<aeet

m&% te. steg©^ in til© Mte-cy^le ot ti^»

Viz* aduitSf egis# ie«^-tiekss and i^^hs w»r»

raiisefiiii used foP the e:^«riffieat* All

atageis ift th© M.fe*yeyel#-t via* ega# S"ee<i*tiok^,

aM .ad^ts of B# ^milatug* fi# foiggiaosa end ,R*.

, Ssnguineus mete esppsed t© iisseotioites* fh® adijltp

e^s ead la.rV8l.. stage# of §» anHt^atiis mA -eggs essi

seed^^efe# E» MmUmBSi and a* muguiiiQua iwirft

raised iti the laborati&ry* The sM ed»lts of

E* feigPiJi^^ 33^^^ -E* sangaiaetia .colleoted ^o®
• mturally Infested a^sls* 1!h.€ ti<^s were

i^ithin t ,feo«rs after -iolleGtion#

lieboi^tQigy ta^eataent witfe ineecticideei

msalwiom of the insecticides- were made in m.t&T

jresSily to^ every teat*; The ticks, were tafeen in Cisp-f

shaped skives with fin# aiid held dipped in the

isiiecticide :®oulsiQB for the- ep^cific period' and t&tn

trafisferred to a fi&tridieh provided with filter paper

at itc ^©ttOBif F©r trea-teaeat of larval tiekSf th©

s&iv© was fitted with a pieoe of isuslin ^oth, to

prevent th# larvae fwm entangliisg #ieaseivea- in the

iiaeshes of the sieves,#. After trsnsfering to the
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petridish, the ticks vere examlaed using a hand l«n«#

The adults and nyzs^hs were kept ©n their dorawa in

i^e petridish and obeerved till they turned themsetves

vt^ to nature! position* This enabled the observation®

to be made on the :^eoK>rdination of leg« or paralyiis,

The ticks were considered to be dead ^ea no appaj-ent

Boveisent of either the legs or the body was visible,

Testing the ovicldal actiom

Bgge of ticks were collected in the laboratory

and batches of about 500 eggs of each species of tides

were taken in separate petridlshesi The insecticide

laR^sion ms poiared into each petridishg ao as to

Jaraerse the contained «gg«« After the required

period of treataaent# the #ggs were trausferred to

clean filter papers using a caiael heir brush, for

drying the eggs* These treated egga were then put in

aeperate glass viale arKi kept for hatching at reoiB

temperature and at 100^ relative humidi'^» The egg#

were e^sainined daily for hatching# for e period of

4 months*

Treatment of anicffialsi

For treating the antiaais, the insecticide

eoii^leiona were iE5)rayed using i^rayer or hand

y

1



pressur® sprayer* For en acJult 0*7 to 1 Xitre

%h» Msulsion %«« U8ed« For dogs 100 a^* was the

^ asstlffiu® quatitity required# were eollected intam
di^erent regions of the body at Iritervalfe aiKi the

d&ad ancS live oountB were madet

Y
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RESULTS

Qvieldal action of the acaricidest

The c^parative oviotdei propei^ of the four

Organophospherpiis co^oundo imder trial is shown in
fsbl«-yil« Huvan 0.2 and 0.3^ and Zolone 0.2 and 0.5S^

showed 10(^ ovicidai activity against the ova of B.

anBOletus, £• sanguingua aisd H* blgaiiioga even with
1 iBt. of treataent# CytMon 0#5% ai^^d Stsaithion 0*5^

had only 50 to ^ effica^ after the eame length of

treatment• However \^en the concentration of the«e

oolapottnds were Increased to each, iQQ% efficaoy

could be mted^i Ail the forsaulatlons had complete

ovicidal aetion itihm treated for 5 mts.

Larvicidal actions

Results, ere s^wn in Tahle»ViIX#

KuVffltt 0*2 to and Eolone Om2 to 0,3% had AW

larvicidal action against the lorvae of B» anmilsta*.

sanguineutt* and blgpinosa oven on treatment for

a duration of 1 mt* /ill the fomulatlons except
;

cythion and Guialthion 0*55^^ showed 100;^ activity

against ell g^jecies of seed tic^s, at end of 5
minutes of treatment^ and the larvicidal actloa;

100?^, for all the formulations v/hen the ejqpoiur# time

was increased to 10 minutes. Cythioa had only

to <Bfficaoy on t at#, trcatsent# 'but on 5 'fflts.
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Ovicldal property of the four orgasophos^horOiis coinpQtmas on the eggs of tlcSsi®

Insecticide
1 ist» trea^tseiit. 5 mts# treatment 10 mts treatsaent»

E|«emiu- Hwsaiip- fusaais- ll.bis-
pinosa

Rmsmus." ]
la'lus uiB€?ii« noEa* Ia"Cus». uin^s •latiis.* ' uiiieiis nosa.

Cjrthiott 3m 60S£ mi 100^ 10^ loc^s lOOj^ 100?^

1?^ Gythioa 100S5 ioo;5 too^ imi ioo?i

o
Q

•*»

loc^ 100?i tOOSa

0:f25a Niivan 1"00?S . l OO^S 100?S iom 1005S 100^ 10©^ mG)i

0^3% Kuvan wmi 10O?-S 10C^^ torn ioo;5 too^s 10055 100J5 iom

O*25o Zolone mm 100^1 toojs IGOfS 100?^ iOQ^s; 10055 lODfJ "\m%

0*3% Zolone 1'00?S 101^$ 100?^ iw wm loojs 10C^5

0.»5>5 Sijmitfaion 3m 3mi 100^ loogs 10Q5i 1.0Gy5 100?^.

1$:5 Sumithlon 100?^ lOO^S nmi nmn 100?S i:oo^s imi 10C^
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fmimoirmoi^smt,smt-?teov?^oots^ootm)oimot&z^*0

•f^i-f^oimoimot,.5^0£-SlOOtrmou-UWAUU

mopxmirmt,?So©i..?S30frWimot.tlQAI^^fIg'O
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the ©ffloacy increased ixi 90 to lOC^#

eythlon 15S had 64 to 9C35S efficacy on 1 Mnute treat*

meat which increased to lOC^ efficaey when th®

jiosure time was $ taiimtecf Sumithion 0*5% wtm

effective only 50 to 5C^ on 1 wimte treatment, but

on 5 ssimtes eaqpocure the efficacy increased 'i» lA

to 10(^» Sumithion me oxd^y 7^ to 80?^ effective

on t miBute treatment l3ut on 5 minbiteB of e^>o9ure the

efficacy reached 10^ a^isist all species of larvae*

Afction on timohtst

The piprcentage of moirfeality of r^phs of

aianulattiB. ^!» sanisuineus and bisoinoaa treated

with the acaricides tinder study are given In Table-IX.

Among the different fojSQislation©, 0*3^ zolone vr-ae TBOst

effective In 1 mt^ trestcsent it ms 60 to 70^^

effective and in 5 mta# treatment it wajs lOOpI effect*

ive# 2olone d«2^ had 40 to 50^^ effica^ on 1 ainute

treetoent, 60 to 8p^ efficacy on 5 minutea treeta^

©fid 100^ efficacy on 10 minutes treatmeatt Cythion

Huvan Of2^ and Cythion l5a also shov^ed 10O?^5

efficacy when the npgphs were e^Kposed for 10 Eiiraite«»

The efficacy of the insecticidea based on the prenent

trials cottld be sunai^rised as^ Oi,,3^ zolone 0*2%

Huvan 0*2% Zoione)^ Cythion^ 1?5 etcsithioi^
0*1^ |{uvan^ cythion 0«5>^ si®ithion#
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tABLE»IX

*PercsBtage of Mortality of lipnphs of ticks treated with the insecticides

Insecticides

1 fflt* treatment 5 aits treataient to ats treatment

B*arma-

Tatuas
Rosarug-
•yineus#.

H.bis-
•isinoEa

B^arinu-'
Te%us

R.sanK-
uineus

Hitlois*''
t>imsa Tatus.

R.san'-'
foiineus

BMs*
pxnosa

' •

0*5^ Cythion 2.0% W 50?S 50^ mi awo 90?^

15^ Gyttiion • 3054 2mi 3mi 8Q5'S 60?i em to&A ICK^S lOOji

0*'2?-5 Kuvaa 3cr^ 1C^ 10?S 5055 30;S 80;S mps eo5S

Q^3% Kuvsr^ 3(r/o 3m Wo 1G055 8G73 ami 1O05i 'lOC^

C3'.2?5 Zolonfi 50^ w 50?.5 6cri 6m iOW-i 100?5

Q-m3fi 2olone m% 70?S 10G?i toc^s. , 10(^5 10(M 100% 100vS

0*53^ Sisraitliioii m mi 10?S 40S5 50^ 80$ 80?S

Syraithioii 2m 2f¥ 1©|S SOJS S9?S 1-OOfi im4 ioms

* Nisaber of: flyiapfas used for "each test - 1Q;»:
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Action on engsrgied: f^nalest

The results of tlie laboratoiy tests stgalnst

emerged fersalea of annulatus^ is shmm. %n Table^X*

The comparative efficH^ i«©e Zolone 0#3Sa^ Nnvan
Zoione Ornm^y mvm 0»2% )> Gythlon %% > Sysaitliion

y S«Dithion 0«5^ > Cythion Qi5%. Konie of the
foiSMlatIons showed tCSOJi efficacy at t mt» and 3 inti.

of treatment# Zplone vias lOC^ effective in 1©

ats. and Nuvan 0^^ was 80 to lOOjf effeetiv© in 10

mts» of treatments* In 5 rats* trealsnent, Zolone d<,3?S

prodiaaed 70 to 80^ mortality and toaa 0.^3% produced

50 to 70f^ mortality, CytMon 1^ and Siiraitlion w®rt

40 to 60r4 effective in 5 of treatment. la 1 mt*

treatment^ none of the formulations were effective

above 30fi till of adtilt ticks* RssdtoiM effieat^ in

this groi:ip v;5iB shovjn by Eolone 0*3^ with 30 to 5G^

mortality of engorged females#

Field trialss

The results of the filed trials are given in

Table XI. The efficacy ^adlent was Zolone)' ?luvan^
Sumithion > Cythion. The ecericidal property i«»«

foimd to be dirfectaiy proportional to the concentia-

tion of the compound and the period of e::^osure to th«

insecticidest The ticks vjhich were hiding under

thick coat of hairs and at concealed areae were not
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TABLE-*!

of ftortality Esgerged fjejiiale ticks treated with iBseetlcides*-

laeecticlfie®
1- mt*: 'treatmeat 3 Sit® treafeiG-nt, 10 .fflts. treatment

B'*aiinu- B^afsm- R#saiig- HeMs* R*san£»
SilaeMs' • fawns' T^inom J&Wb*: talneits pMom.

-wi •«, .I. ,!* .jMt Hi>r '•«. «i> ««.- •«,; «. »». .... » 'W .i*f. .t». — iia: » •«• •«»• »• •»

CytMon Ml Kil mi 3m 3(^0 5^ €m

1i Csftiiiois $(m 1©>S 20^0 • 5^ mi 90?^ em

:0,,.2?4 l«u¥aEs to?s w 3G^ ' • » 3m 5G?S

0#,5?^ Suvan 2mi iG% 2m jm mi 1W Btm 100^;

0».2?'S ZQlone 2m tmi 3m •50FS 3m sm 60S5 6Qfl

ZqIqh© , 50^; " 3m mi mi 7mi m%. 1-w ^OQfS loe^

Q«5f^ Smithlom mi mi mi zmt' 2m 3m 7€Ffa smi 7C^5

i'/a Sifiail^ion w mi "im 6O7& km> . 1:CM>^ smi iec^



Insecticicles

fABLB»XI»

ixodicidal activity of the four insecticides in field trials<

• 92

^ Bf mortality of ticks
10 atfi after treatment.

% of mortality of ticks $i of siiortality of ticks
1 hr» after treatment# . 2h brs- after treatment

B»anm-
Taiim

E^san^-
uineus#

H-bie-
BlrKJsa

B*a3Kiu-
Tatus

R.»„Eaiis~
uineua

H«bis- • B»aiinu-
latus •

R. sane:-*'
uiie'iis

H»bis^

0*3% Gythion mi Nil mi. 2or. 5C^S hm

Cythion w 60^5 mi •605-5 sm 6m 6mi

0;«1?S Muvan mi mi immm- 20?^ Nil 20f.j 20^ smi

0«35S r&TOn mi 5m 8m e05'S 90^ sm emo eixi

0^»2fS , Zoione ^>0^0 3o;s mi liQ% 4o?i emi 505^ 6mb

Ov3% Zolotm mi mfo 805^5 70% ms 8055 90%

0m3$^ Swmithion Nil liil mi 20j^ 20% 2m. km 30?5 50>i

Stsjithion 2G55 2mi 10>i Gmi 3m 5m em im



easily acted vipon lay the acarioidi&i( aad heneef they

were founid to be alive even after 24 hrs* of a^ray-

ifig^ Thue, live ticks ccmld W collected froa the

axillary region, iitoer aspect of thighs, folds ef the

tallc, tjdder^and imer side of eara#

All tfie fonaulations used were found to fee

safe to the domestic animals i.e. cattle, buffaloefi,

goats and doge# Signs of poisoning were found in

biases where tliere were small and lerge woundis on the

hody, debility, and slso when the cosspomds verm

rublaed forcefully over the body* Maximum toxLcity

was produced by Nuvan (li'able-^jai). At 0*55^ level

it produced ealivation and shivering in aniiaala»

But cythion 2%. and i^ithion did not show any toxie

signs e^ept for a transiexjt anorexia in one case*

Zolone VBS the least toxic end even at 4 tlaes the

normal concentration 1*6* 1»2fS> it did not produce

ar^r toxic sjinptonie in a period of 10 minutes*
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Details of toadlcity produced 3ji cattle treated Zolone Ba Nuvaii disriaag
field trials at Vagampn#.

Sl» Name & concentir^tion
No» ojt ^earici<i« used#

Ko# of
animals
treated

Ho* showed
B'ymptomB of
tosicity

Rmark6<

1 0*25^ Zoloae 7 mi

2 Zolon© 7 lai

3 Muvasn 7 !iil

4 0*3% Niivan 7 Two There were small aberrations &
wounds on the ixsdy of the aniiBals
that showed symptoms o£ tosdclty.
in one case the acaricide vras
rufebed foroef^ly on the body*
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DISGOSSidK

Ko sy-e^feemattc study is seen made in Iri^Jia on

the use of prgenopfeospbrovis insecticMes against the

ixodid ticks of dcKuestic QriimalB* The v;ork of

Kadfeusoodan mial (1969) and Hedge (1972) touch
: •>

eome aspects,of .the aearicidai acrivity of Siimithioii

(Penithopthion) • The preeent work is thus the firet

systematic study to evolve a suitable control raeauure

for ticks of domestic aiJimais#

Acaricidal activi'fey of malathion have been

studies by Legg (1956) Cmonm (1977) and D3»itrie«r

(1978)* ^he present isttidy is only pas*tiaily in con-

fii®ity with the above woi^eys#

I'he results obtained in the studies with

Sumlthioii (S'exjltrHSthion) almost agree with those of

J5adhusoodlena?i Pillai (1969) an^ Hegde et*al (1972)«

No work is seen in iitei^ture on the use Of

Diehlorvos against iassdid tic^s# But there ere a

number of reports on ite high efficacy againet

Gastrormhilus larvae^ Qeatrus ovi» larvae# lice of

mites ot mouse aisd dog :PteaSi as r^orted by

Harry & Ely (1968), iJwidge et^ (1972) H«p^o«#W

& Btikstitynov (1972), Darrow (1973) FraBter et-^

(1974) and Bennet et^al (1975)* fhus the present
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.Ho ^et^atio ;study has so fSsr .toeeii ttiidertaken

in Kerala on the t|.eks affecting live^sto^* !len#e a

detailed .intvestlga^Qii vsidertakm a period ^:£

'f y^ars 1974 ^ I'Wf ok the- cosssi^n tiel«s ^.ffeef#-

ing live^Btocic in- Ket^ia:#

tTieJc CGlleottona-- were raade_fr0Bii all the 11'

districts of Kerala* $he eoastaii' isidlaM an<l &i^»-

lend areas in Kerala State %fere covered^, dattl*?!^-

i5iiffaloss,j, goats.©ncS dogs v/ere the different typee o.f

enimals exa'ainedi. Seasoml incidence of ticks me

^l0O studied by regular ejtaaination of ansiasela.

throu^^hout oae ye^r (1977) at VeteriBery Hospital,

!rriciiur»

IJliie '^ecies of tick© belojaging to five gttsera

were identified fi-^c:® the collections suadeA fhi^ wer-e

Boo^Mlus amn^atuga PJ>it>icephaius i^ngui^ieus* .J|« •

haeaaphvealQideg« R» tursRieiag* Hseiaaphysaltg Mgpioogaa.

tii3:^uris> H* jggiJJMSSE* H^^oroma asatolicm aM

Amblvomma integrum.^ Site cosiaoa^jst ticks distributed

tiiro.ugjbL*Gut the State ms fcufid to be BoopMlw
y-

aEmilati2B» It .^s fcwid ©crs conceatratsKi at hilly

area.s on free raBg^ cattle# RMplcephstlUE sanmiiaeag

"^e secoM In ©buMance ©M it ms £0%xt^ miidtiy on

Y



third in ebundanee' mS' Mamavh»8aliB

himimmrn. ®ie other species were of lew or

©'eciiJTancei*.- Cattl.e:8nc! dog© th# ^iiiiiiels mainly

infested with tic!£i5». !I?he iiifestaMoTi "n^s' foimd to 'fe®

less in goetiB and buffaloes*^ Buffalosis Impt ald^

witi). tid« infested cattle foimd, f^ee of infection,

proving that Uuffaloes gire ojily least affected#

Seasowal irkcitSenee k&b evident in th^ pr««ei4t
• \

sti»ay.» M^xiaum iaeideace fo«s.d in the montiiB of

JtOLsTjie Atlgust# Septeabert October and iipveffiber#

ffie Mfe-eyele of' tiia cossaonest sp^cies: B*.

arijPWlatus -I'las studied in detail for the .itirst tiffic in

Y Th©' .jaimber of eggs produced by engorged females

were founid to he directly proportional to the wei^t

of engorged females • The uiaabcr' &£ eggti

ducBd by one female vms. 1-4S0 and the mAnimvts 6S9#

^ Tixe inou'&atioii period wried from 16 to 30 dayig amd it
was mainly depcndont on room teB^eratare.*! Vsrietioji

in liurnidits' hstd little i^fliieBCe on incuba-tion ptriod#

- . _ On rolGssxug to e:^eriisental iiosts# the^ le,3PVQe

pr^forred isairy areas of the lx)dy for attaohment.*; and
/

seldom attacla©d to ^ii^less araas. ^he engorged

f^ales were found to drop off ^en l^e
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experisjentai animal was k^t on floor ^t-eaded ^th

g^etn grass* fhe life*cyt5le pattern eotxld be

IBWBiiaafised ass*

Pre^vipocition to '6 day«

pvipoBition t-ft. 0 t0' ® dasrs

Inen^tion period #.# -16 tO' 3^

Larval fa»ti% «» 2 to 5 days

iarval feeding . # 4 to 7 dajrs

Eerval »o«ltii?g *» B to 12th day of
iafeotioii#

l^jai^hal feediag ,*• 3 to- 6 day«-

Koi:d.tii|g of jJiyBiph *» 15^ to 19th day
•pt iwfectioii

Adult feediijg #* 5 to 10 days

©etatohaent of mm From 20th day of
•female iftfectioii onsmrds*

ffee -^ole life^cgrol©' eoat^d fe®' eoH^leted in m

«h0rfe a feri^d as k2 days taader laboratQi:^ eonditi^na#

Aearieidai propertied €>£ four ©rg^noplso^hr^tie

coB^msfcdB ^re tested and eompared to evolve e suitable

cbesical control seaeure a^inst ticks* Ojrtbion

(MalatHios) & 1%g. Svmmilm (Feiiitrothieis) QS% ^

i%i: toaa (Diehloi^oa) O»1.0 & 0:%^ eud

(l^feosaioae) 0*2^ & were "^e fosaeulatieiia tried*
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mte mde m effica^ of

"Ihe-se fo3:ia«aatiOH» ojs fig«#. I^3?vaei atsd

a«a^t§ of ,g« amaiiattafi* B» saiaiaiiaQUg ai^ g*

Mspin&aa* Th@ effiea'cy- of these ©6^eiind«

to directly propertiosal to ttm esomeutpstloii

0# the eenipoiaid eisi tht pei?i©c| of ©putipaet lifitii

the jUis«<sticiie pr<^ai^tton» In fieM tid^#*

ttoe :sj©s^0jsnd:s <iegyee8 Of effect*^

iveness. fheir ©mcaoy be swari*e^ e«

Zololie) Httvan )- s^l^ilos) Cytfeloii* MSi tht
fora^-^ijans tested were fdisid t© be m£e to

domestic *anim@l® dogst b«ff@3«e«

jiiai goats#.^ At liigher c^aeeEtmtiotijB- Wtivgai 'CftUfttd

toxic #ff#cts im. a tmi .aaiai3l.«!t- thnm the .

,^''' aearici€«$: of choice to be ^isesi ia.Keraia ©g©in«t
tle&m mn foiiRit to b© ioiont ©.♦3?^*, ss '̂ tm toxi©

. ^zardis followed 'the us0 of thie inaeoticid« evm

at hi# coiicenti^tloa and IQDf^ ^earapee of tielcif

at dilution cotiid be ©bservM*
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ABSOIRAGT

An imrestigation Mas eonducted for a period of

5 years from 1974 to 1979 into the Incidence of ticks

on domestic animals in Kerala * the biology of the

aofit coramon secies# and their sueceptibililgr to four

coaraofily available organophosphorous con^otinds*

Nine different ^ecies of ticks belonging to 5

genera were collected from cattle# buffaloes» goats

and dogs in different localities of the eleven

districts of Kerala# The species of ticks identified

Boophilue anmaatus* Rhinlcophalus sanguineug,

R» haemaphysaloidesa R# turanicuSii Haemaohysails

bispinom* H, turturis, gplnigerat Hvaloma

anatolicua and Amblvcaama Integrua* ^he coinmoneBt

among them ^ms Boophilus annulatus T?^ch fourd on

cattle. The incidence of this tick was very high in

the hilly areas and in the western ghat regions# The

other cosaon ticks foxmd on cattle were RhipicephaluB

haemaphysalcides and HaeBaphysalis bispinosa*

Tick infestation was found to be rare in buffaloes and

goats and the coisBJon species found on them were

Haemaphvsalis bisPinosa and annulatus. In dogs the

conHSon species recorded in the present study were of rare

occurrance in the State* Variations in incidence was

evidenced frc© the present study# The maxiinuo
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incidence was found in the months of July^ August i,

September, October and November#

The life^cycle of B* snnulatus was canpleted

e:^Grliaen"t®lly in a period of 44 days* The maxtouos

number of eggs produced by one tick was 1420 and

miniJBum 680» The incubation period was d^endent on

the room ten^jeratur© ^nd variation in humidity had

little influence. The larvae v/ere found to prefer

hairy areas of the body for attachment^ and they did

not attach at the hairless and esqjosed areas. The

engorged feinales were found to drop off quickly when

green grass was spread on the floor of the e:Q)eri»»"

laentai animal's shed#

The life-^ycie pattern could be sussaarised ast

Pre^viposition 1 to 6 days*

Oviposition •• 5 to 9 days

Incubation period , * 16 to 30 days

larval fasting ♦t 2 to 5 days

Larval feedir^ «• 4 to 7 days

Lsrval moulting •» 8th to 12th day of
infection

Kyn^hal feeding ♦ , 3 to 6 days

Houlting of %mph ••15 to 19th day of
Infection

Adult feeding «• 5 to 10 days

Detatchment of female «• From 20th day of
infection onwards#
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Woxir organophosphorous compounds vig«

Malathion, Fenitrothion, Diehlorvos and Pho^lone

were tested for their action on ticks* The ovici«aal

and Larvicidal actions and tJie lethal effects on

nymphs and er^gorged females of B* armulatus. K#

saniminius and bispjnosa \sfere studied In the

laboratory* Cythion (Malathion 50?0 0.ii5 to

Sumithion (Fenitrothion 50^5) 0.5 to Diehlorvos

(Kuvan) 0*1 to 0,2$d^ and Zolone (Piiosalone 33%) 0m2

to 0#3?o were found effeetive at different degrees#

The efficacy was directly proportional to the con^

centretion of compound and the diaratioik' of treatoQent*

Phosalone showed maximum efficacy followed by

Diehlorvos#

In field trials > sll the four compounds gave

satisfactory results# but. phosalone shov/ed maxisnsn

efficacy and least toxioity to animals# ISuvan xvas

also effective but the most toxic aiaong the four

compounds# Thus the acaricide of choice for routine

US©.-2^ Kerala was determined be Phosalone (355^)

at a concentration of Qm3% to be used as a spray or

v^sh.
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