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INTRODUCTION

Ticks are obligete ectosparagitess About 800
species of ticks are known, mostly from the tropics and
sub=tropics and 8 few speclex in Peéguin and Marine hird
negts even in c¢ircumpoler region. 0Often great population
densities of one or two speciea btilld up in temperate
forests, pfaii’iés& and ‘steﬁp'es. Some tick-groups are adapte
to deserts and semi~deserts where most other Dlood sucking
arthropods fail to survive, Two Amblyomma gpecies of
mars.ize smphiblens like snekes and lizards are unaffected |
by sea m"ber,_ proving the sxtent of thelr tenacity to remai
‘as ecto-parasites.

Ticks are perhaps the most important baematophagus
arthropods known. The role of ticks in human economy merit
special consideration, for not only are they annoying pests
but in temperste and tropical countries, they surpass all
other arthropods in the number and variety of diseases whic
they transmit to man snd his domestic animalm, As '
tranmittéra of human diseases alone, they run mosquitoes t

- a close seconds -
Regarding blood loss due to ticks alone, Funter and

Hooker (1907) estimated that about 200 pounds of blood may
~be sucked up from one large animal-host in & single season,
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Ansemia and death due to blocd loss are not un=common in
tick infested domestic animelse Balashov (1969) hag given
a comparaztive sgtatement of the amount of blood ingested by
female ticks of different species fram-eiperimentaily
infected rabbits and bulloeks. dJellizon and Kohls (1938)
recorded that one fomale of Dermacentor anderscni will

suck 1.7 to 2 gna. of blood. The unfed and engorged ixodid
weight difference does not reflect the exact amount of
blood iﬁgeste& during-feeding*because mucﬁ blood is digeste
and agsimilated during‘the feeding stage and also lerge
quaatiﬁies pass through ﬁhé intestine in a slightly modifie
form and are excreted with the fseces while the tick is
st11l on the host. The exact blood volume ingested is knowr
only for females of four species (Dermacentor andersoni,
Ixodes recinus, Haemephyasalds bispinoss end Boophilus
microplus), and this gquentity exceeds by several tines the
welght of completely engorged ticks,

The irritation and injury csused by tick bites lead
to dermatitls and ellergic reaction on the skin of the host.
Pervomaleky et-al (1963) made detailed studies on the host
gkin reactions at the attachment sites of ticks, On rabbite
experimentally infected with Hyslomms asiaticum, they re-
corded leucoeytle infiltration, dermal oedema and rapid
'proliferation of connective tissues at attachment sites.

Cutaneous reactions caused by repeated tick feeding, are
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thought to be vertebrate host defence response after
sengitisetion by tick salilvary entigens. The hiﬁa & skin
enquiry committee of Gevermenﬁ of India in their report
remarked that ticks follow next to werble flies in causing
damage to skins & hides. They estimeted the damage to thc'
hides and skins to the tune o;&* peveral lakhs of yrupees

avery years

~ Together with it's antigenic effecis; saliva
undoubtedly causes general host toxicosiss In certain.
ixodids, the aal&va' containe a very strong toxin causing
paralysis in domestic animals and man. Tick paralysis is.
commoen ﬁuﬁng._ parasitism by Dsrmacentor andersoni,
Ds yeriabilis, and Amblyomma mmculetum in North Americe,.
Ixodes ribicundus in South Africe and Ixcdes hologyclus in
Australia (Axfigmr 1962, Gregson, 1962)s |

‘One. of the most significant discoveries which probab:

aigo stimulated further investigetions inte ticks was that
of the trenmmission of the texas fever pathogen by Bogphilu
anmulatuse This discovery made by Theobald Smith and |
Kilbourne (1893) was the first instance in history in which
the tmnsmisaién; of a protozoan parasite by an arthroped
was Observeds It pre~dated the moxquiteo malaria hypothesis
of Menson by one years 'J?he atudy af Atiak harm diseases ha
immeasurably advanced since the time of Smith ahd Kilbourme
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The dizcovery that ticks in different perts of the world
transmit pathogenic spirechaetes, baateﬂae,, virus,
rickettsise and protozoa has resuiie:d i pathological
inveatigation of affected hosts, the distribution of the
diseage in relation to different tick species, the method
of transmission of the pathogens and of the bshaviour of
pathogens vithin the vector. The following list of
bmﬂmgens trensmitted by ticks will give a comprehensive
idea about the mportance of ticks in relation to discase

tranmiasicn.

V:!.ruses Transmi*t‘hed y Ticks
1. c:ﬁarado ‘i’ick Fever (USA). |
2» Spring summer encephalitis in Russte,
5+ Kyessanur Forest Disease.
tn Japanese type YBY encephelitis,

5« Four gtrains of haemorrhagic tever
'virus in Russia & Grinia,

6+ Naizobi Sheep diseasem

Te -Louping i1 f

B» Equing encephalo myelitis .
9e. Ganjam viruss.

105, Malaya virus.
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Leptogpira pomona
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Brucella abortus
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Protozca
1+ A1l Bobesiz sp.
2+ All theilerin sp.
3» Aegyptlonella ap.

4, Hepatozosn cenis

Ho systematic work has so far been conducted in
Kerala to ascertsin the prevalence, bionemics, control and
other aspects of tick infestation, affecting the health
and productivity of Yivestocke |

An attempt wes made, therefore, to ascertain the
prevalance of the species of ticks parasitising livesbock

and meagures of chemical control of the cormon speciess



INCIDENCE OF TICKS
IN LIVE-STOCK IN KERALA



REVIEY OF LITERATURE

Adearﬁiﬁg to Haegétrﬁal (1970=1972) about 800
ﬁgemies-éf ticks are knowm ﬁhrwugﬁaut the worlds &
campreheﬁgiva list of 1iteféture on the 1n§idence,
bioanmi@é and disease relationship has been published by
Hoogetrel (1970~72)s The first report on the inclidence of
an ixodid tick in India wes thet of Limnaeus (1758).
Later Rudow (1870) described Amblyomme bengalensis from
python in ¥est Bengel. Uarburton {1913) recorded |
Haemaphysalis apunommoides from Himalayan cattle in Indias
Patton and Cragg (1913) could collect nymphs and adults of

Hyalemma savignyd from calves from Madras Stzte, later,
Gelger (1915) published & list of parasites of domestic
animels in Indiz in which he mentionsd a few ixodid ticke.

Sharif (1924) recorded Hyalomma gavignyi from
different domestic animals and cemels ond described the
aggyptium. A
revision of the Indien ixodidae with 211 detalls of the
ticks recorded in India upto 1928 was published by Sherif

external morphologlcal feastures of W

alomme

| (1928). He concluded that Boophilus microplus and Hyalomn

aegyptuim are the commonest catile tiecks throughout India
Kaik (1931) recorded the ticks of demesbic animels in the
costal tract of Karnataka (North Conara District)e



An '1;xveétigation on the tick fauna of Tamil MNadu
(Madrag State) wae conducted by Alwar (1960). He recorded
four specles of Amblyomma, ‘three species of Haemaphysalis
and a gpecies of mac‘eni:or,. Later, Nagar (1962) surveyed
the ﬁal: fauna of domestic animals in Belhi s;taﬁ&
Hoogstrael and ?,!’8-131&9 (1963) redeseribed all the stages
of Haemsphysalis intermedia and their coetypes trom India
and Ceylon. A s‘urve‘y on the ticks present. in North-east
Frontier Agencyy India, vas conducted by Dhande and
Ramachandra Reo (1964). -

~ They recorded 17 species of Ixodid ticks belonging
to 6 genera and slse described Hoemophysalis n_e_pq alemié
Spe Ne from sheep, Kaiser & Hoegstraal (1964) published
a list of Hyalamma ticks of Pakistan, lndia and Ceylon,
They also gave a key for identification of the differant
epecies of Hyalomma. Rao ei-al (1984) descr:&bs=d Amblyomma
mudeliari Spe ns from cattle end buffaloes in Tamil Nadu.
But subsequently this was identified as Amblgjbm
mtegm at virus Research Centre, Pune.

Trapido et-al (1964) gave a complete deseription of
all the stages of the ticks of the genus Haemaphyselis '
recorded iﬁ Seouth India. 'Trapj;do and Hoogstraal (1064)
described a new species, Haemaphysalis cornipera :ahimog



Qe
from domestic animals in South India. Dhanda (196&‘a)-
recorded the occurrence of Hosmaphysalis hbwietgg,inkareaa
near Poona, He (1966-b) further reported Haemophysalis
nepalensis from NEFA, India, Arthur and Chasudhuri (1965)
collected Nogomma monstrosum from buffaloes at Izatnagar
and Banaras. Dhanda (1966) recorded a new species of tick,
Rhipicephsius remschandrsi from Indisn Gerbil in Mysore,
Msharashtra and Utter Pradesh. The ixodid ticks of
domeaﬁic animals in Madras were emumerated by Kamath (1967)
who could identify © species belong to 4 genera. Dhans
and Bhat (1968-a) recorded Haemanhxsaiis garhwalensis from
sheep and goat in U.P. and the same authors (1968=b).
desoribed again a new species, Haemaphyselis indoflava,
from dogsy Jackals, fox, bullock and men in Himalayan
reglion of Utter Pradesh and Madrass Thé~presenee‘of'
Nosomma monstrosum on domestic animals in Gujarat was
recorded by liregeudar (1969)'@ Ananthareman (1969) and
Chaudhurd. (1569) reviewed the lilterature on the incidence
of ixodid ticks in Tapil Nagu'xn Indias The oeeufrnnct of

_Rhi‘iae hg1ua turanicus in domestic animals in various part
of India was reported by Dhanda and Ramechandra Rao (1963).
Dhanda & Kulkarni (1969-a) could collect Haemaphyealls

. cormupunetata from domestic animals in Himachal Pradesh.
The same. suthora (1969~b) recorded Ixodes himelayensig

from small mammals in Himachal Pradesh..
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Hoogstraal (1970) described Haemaphysalls davist
from wild and domestic animals in Novthern India, Sikkim
end Burma, Varme and Mehadevan (1970) identified
,Amblxcmma inteprum, A« testudinavium, Boophilug mieroplus,
Permacentor suratu ,,gggggg,acutitarﬁua,‘;, apanensis,
I. kashmirensis, Haemephysalis aponomsoides, Hebispinosa,
Hs wellingtont, Hg;amma-margimttm issacl, Rhipicephalusg
~ 8sanguineus and Re haemaphyszaioidea from domestic and wild
animsls in BEastern Hzmalayas!' - ‘

Sharma &Iﬁas {1970) recarded_ggﬁgbilus,degaloratg!
| -Irom Kaahmir. -Damac:exiter raskemensls was collected fyom
.shaep, goat aﬂd yalk et Himachal Pradesh, Jammu & Rephmir,
by Dharda etwsl (1971)« |

Lat.er,, Dhanda & Bhat (1977) recorded Haemsphysalis
sundrai from sheep in Vestern Himalevas, and Hoogsiraal
gt-al (1972) cculd collect H. gpomela in North-east Indiae,

 The cccurrence of Amhlxemma Javanense in liysore
State,'waS'reparted by Sreaﬁivasaﬁ 8 Geevarghese (1972)

Ramaehandza Rao et-al (1973) conducted a survey of
_ Haematcphagous arthropods in Vestern Himalay&s, Sikkim end
hill districts of vest Bengal. They could collect 54
species of ixodld ticks belonging to O generas -

An invesgtigation on the ticks affecting domestic



enimals in Tamil Nadu was mede by Jaganath gt~-al (1973«c).
They recorded Bocphilﬁg apmylatus, B. microplus,

Bhipicephalus sanguineus, H. hzemephysaloides,

Haemephysalis intermedis, H. bispinoss and Hyalomma
-marginatum issaci.

Dhanda & Ebeneser Raja (1974) described Hyalomma
(Hyalommina) hystricis Spe. n. from porcupine in Madras

State,

The tick fauna of North-western India was studied
by Mirempuri gt-al (19?5), vho could record 32 speclies of
ticks belonging to 7 generae

A list of ticks and their hosts recorded so far from
different parts of India is given below. (compiled from

VeleCe Mugeum, Poona).

DISTRIDUTION AMD HOSTS OF IXODID TICKES IN INDIA

Genus = Ixodes

Recorded from

Sry - Specles Hosts

Nos pecie {state) :

1« Ixocdes acutifarsus NEFA, Assam, Cattle
R WelBengal, Sikkim-

2« 1. cevlonensis Rarnataka, flodents &
o Maharashtra Insectivore

53¢ I gramuiatus Naga Hills, Assam, ..

VeBengal Rodents
fe %inbégégalicgiom Uttar Pradesh Sheep

typematerial)
probably synonym
. of I. ovatus
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Srse Recorded from ,
No. Speciesg (State)  Hosts
5 I. holocyclus Exact location not  HRodents
| knovn
6 I. gvatus (previous~ U.P., NEFA, Domestic &
Iy Teferred to as L.  W.Bengal, Sikkim 14 animal.
Jjeponensis)
7 1. petourigtae Karnateka Rodents, in
: sectivores
other wild
animals
8 . yredfordi Agsam Rodents
9 I. keshmirious (often J.Ke, Funjab Rodents, in
- misidentified as L sectiveores,
ricinus or I, other domes
persulicatusg) and willd
animals
10, .]_:.. himalavensis Je & Ke & H-Pa . Rodents and
Insectlvores
11 I n;ranu‘latu;s-
Cenus - Amblyomna
1 Amblvomma clypeoletum Gujarst Tortoise,
birds
2 A« hebraeums Assam Tiger
A« integrum Tamil I\Eaé.u ‘ Briésa Donmestic &
- ' Karnataka | > wild enimals
4 Ae pitidum ndamans islend Sez snake
5 Ao helyelum Hicobar island. -Reptiles
S s n VeBengal,Cujarath, wild
6 A. javenense (previous—, .’ 29 ’ :
/ i M Maharashtra, Animals
SR =t
7 Ao supinoi Legt Bengal Tortoise
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S5re

Reéoﬁded from

Ehiloga

Assan

No. Species (state) Hosts
8 A+ testudinerium Assam, VeBengal, Domestic &
Karnataka, NEFA, ¥ild animals
Sikkim,
9 A. mudaliari Tamil Nadu Cattle
Cems = Haemaphysalis
1 Haemagh¥salis: Assam, NIFFA vild animels
aborensis
2 He sculenta : Karnataka Wild animals
He aponommoldes Yest Bengal, NEFA, Birds, rodent
’ o Sikkim insectivores
domaestic & wi
animals, incl
ing man
4 Y. anomala Bihar, NEFA, U.P.,  Rodents, bird
HePe domestic & wi
auimals.
5 He birmamiae- Asgem, V. Bengsl Domegtic & wl
- animals
3 He bispilnosa Throughout India Domestic & wi
: animals
7 He doenitzl Karnateka, Cujerath, Birds
Tpreviously known  Maharashtra
as He centropi)
8  He canestrinii Throughout India vogtly Carniv
‘ reg, rodents
Insectivores
9 H. cornigera Assam - ¥ild animals
cornigera
10 He cornigers Karnetaka, Kerala, Domestic &

wild animals
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sr. Recorded from N
M _I:I_. sornuvunctata Jammu & Kashmir, Gé-ttlc, sheep
- Himachal Pracdesh, & goats
Nepal .‘
12 H. cempamulata Kerala, Bihar Wold
13 He guspidata Karnoteka, Domestic &
= Maharashtra wild enimals
14 He gorhwalensis UsPs, Himachal Hodents,
' Pradesh, Nepal domeatic anim
15 H. hineleya Uttar Predesh Domestie and
a Himechal Pradésh, wild enimals
: ‘ We Bengal
16 H. hystricis Assam,; UeBengal, Tiger and
= | 3 Rodents
17 = He howlettl Meharashtra, Rodents and
- , ' Je & Ko biwris
18 H. indica '(i‘qmerly Throughout India - Mostly Carniv
: nown as He leachi res, rodents .
var indice) Insectivores
1% Ha intermedia Maharashtra, Domestic & wi
» ) Karnateke, Orissa - animals and
X ‘ , birds
20 " He kesbmirensis Jarmu & Kashmir, = Sheep & Goats
' S ' Himachal Pradesh, Reptiles
Uttar Pradesh {immature
o Stage)
21 H. indoflave (pre= U.P., Temil Nadu Domestic and
Viously misidenti- wild animals
- fied as He figva)
22 He kyasamrensis  Karnataka Rodents, bird
o o s & wild animal
23 He. kutchensis Gujarath, - Rodents, inse
' Rajasthen tivores, wild

domestic anim
& birds



Reaordeﬁ from

27

o8

30

Y

32

33;

35
36

He minuta

He nepalensis

He obesn

Ha paraturturis

He remachandrai

He silvafelis

. He spintgera

He _sundra_i

He fezuensis

He turturis

| g:: Speeigs ( State) Hosts
24  He kinneari (pre- : : Domestic and
Viously referred to ‘armataka : wild animals.
ag He papusna
.k:l%ear n the
1 1LTersa ur'@)
25 H. pmegalaimae Rarnataka Birds (smsll
' - green Barbet)
26 H. montgomeryi Uttar Pradesh,Jammu Rodents, insec

& Keshmir, Himechel +tivores, domes
Pradesh, Punjab tic & wild
- animale

Karnatks, Maharash~ Birds
tra, Uttar Pradesh

NEFA Domestic &
c wild animals

© Agsam,- ¥. Bengel Morkeys

Bihar, Andhra FPra~ Domestic and

- desh, Maharashtra, wild animals

MePs .

test Bengal, Bomestlc
Hiwmachal Pradesh animals
Andhra Pradesh, Jungle cat
Haharashtra and birds

Karnatks, Maharash- Rodents,

tra, Tamil Nadu,U.Pe.,Insectivores,
MePoy Orissa,Andhra Domestic & wil
Pradesh, Ve Bengal, aninals and

Andaman Nicobar, birds and man
Himachal Pradech

Utter Pradesh Sheep & goats
NEFA Host unknown

Kerala, Temll Nadu, Redents, insec

UsPsy Karnataka tivres, birds.

' | domestic & wil
animals & man
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Reco rded' from

Sre o : . \ s ‘
No. Speeles (State) , Howts
37 He wellingtoni Assam, Karnateka, Birds, rerely

' Andaman islands gmall animals
38 He davisi - NEFA Pomestic and

' wild animalg
39  He darjeeling West Bengal, Asssem Uild animals
40 Jammu & Kashmir, Domesgtic
‘ usly HoPo animals
red to as Bmewelli)

41  He. gamber Kerala Sembar (deer)
42 H. ornithophila UePey e Bengal Birds
43 H. heinrichi Of doubtful occur= Carnivores

rence in Indis

Genus - Hyalomma

% Ezalamm marginatun Delhi, Bihar,Orissa, Domestlic and
' R - UsBengal, MePe, UsPe,wild animais
Mahorashtra, Andhra end birds
Pradesh, Kamataka
 Rammu & Fashmir,ﬁEF‘A

2 YH’ alomme marginetum Gujarath, Cattle,
aranicum Maharashira camels,
3 'g-. ég%tnlicum: Delhi, Gujarath,M.Pe Domestic .
anatoiicum A,g., Iiaharasht;ra. animals
‘ ' UePe - .
4 He dromedarii Gujarath, A.P., Domestic anima
‘ Delhi mainly on cam
5 He detritum Delhi, Bihar, U.P. Donestic and

wild animals

6 H. brevipunctata Bihar, V. Bangal Domestic and
Belhi, orisse, M.P., wild animals
A.PQ Tamil Nadu,
Maharashtra Joujarath
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Recmrd from

‘mons%rasgg‘

Msharastra,

Karnatakas

No o Species ( s‘tate) Hosts
7 H. hussaini Bihar, Origsa, M.P., Domestic
' AsPay *Tamil Nadu, animals
Karnataka, Maharashe
tra, Gujarath
8. H. kumeri Agsam, U.Ps, Bihar, Donestic end
Orissa, Delhi,Punjab, wild animals
Kerala, Gujarath
9. He hystricis Tamil Nadu Porcupine
Gerus = Rh@g;@eﬁhalgg-
1 Rhipicephalus Throughout India Domestic and
Eﬁemagﬁzsaioides. wild animals
2 Re tursnlcus Delhi, W. Bengal,
Maharashtra Bog
3 Rhipicephalus Throughout Indla Domestic and
saggﬁIn&us ‘ wild snimels
&L, Re yomachandrai Maharashira,
Karnataka, UsPe Rodents
5« Re Scaipturotus Assam Not known
6e Re tricuspis ¥ohavastra (of doubt~ Rates (only
ful occurrence) one reiord
_ ‘ probably misg-
7« R. breviceps identified
Genus - Hosomma
1 Hosocmna Bihar, V. Bengal, Domestic and

wild animals
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| L T Records-'m" - .
Noe Specles (State) Hostm

Genus - Dermsceptor

1. Dermacentor suratus Asgam, W. Bengal, Domestic and
: . B Bihar, UePey ' wild animals
Karnatake, NEFA
2 D, raskemensis Se & Koy HePo Yak, other
’ domestic
: . animals
3 D strosignatus U.Ps ' Not known

‘Genus ~ Boophilus
1 PBoophilus microplus  Throughout India  Domestic and
- ' ) wild animals
2 Boophilus snnulatus  Karnsteks " Domestic
) . animals

Genus - Aponomma -

Aporomma gervalsis  Throughout India.  Reptiles

Throughout Indie Reptiles

Tamil HNadu -+ - - Reptllesg

' The recorded incidence of ticks alfecting domestic
animals in Kersla, periains to old Malabar, Cochin and
~ Travancore of the erstwhile Madras Prgsidéncya' Among the

- species recorded weretw
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1» Amblyemms integrum - Kerala (Alwar 1960)
2« Haemaphyealis bispinoss - Travancore
(Nuttall and verburten 1915)

3+ Hoemephysalis campenulsta - Travancore
(Muttall end Warburton 1515)

é. Haemaphysalls cornigera = Travancore
(Nuttall and Varburton 1915)

5« Haemaphysalis turturis - Cochin
{Sen 1938)

6.-Hzalcmma gegyptium - Cochin State
(sharif 1928)

7« Hyelomma (Hyalommina) lkumsri ~ Cochin
(Sharif 1928)



MATERIALS AND METHODS

1+ Examination of enimalg for collection of Ticks

The following domestic animals were examined for
finding out tick infestation.

GCattle, buffaloes, dogs and goats.

Exanination cf'agimals Qﬂé collection of ticks
were carried out in Kerala for a period ef 4% years from
1974 Y0 1979. Regular examination of animals was carried
out at Vaﬁerinaty*ﬂaapitai, Trichure. The two cattle farm:
under the Kerala Agriéultural University f.e.
Thiruvazihumkunm and Thumboormuzhi were 2lse visited at
regular intervals for examination of animals. A1l the 11
districts of Kerala were covered for examination, and
collection of ticks was carried ocut throughout the yeay
except during the dry season of Aprilftiay., The following
is a 1ist of places visited for exsmination of snimals
and eeiléctien of tickse

Trivandrim Districh
Coastal area = Peiiah, Sankumughem

Mid land - Parassale, Neyyattinkara,
. Kudeppanakkunnu, Sreekaryam,
Attingel, HHedumangad

© High land = Palode, Vithura -



cuilon District

Coastal ares

Mid land

High land

Alleppey District

Ceastal area

Mid land

High lend

Kottayam District

Coastal
Mid land

High land

Idukki District
Coastal
¥id lend
High land

Braakulom Disfrict
Coastal

. Mid land

High land

Cchira, Thevally, Mangad

Karunagappally, Adoor, Kundara,
Perinad

Punsloor, Kulathoopuzha, Ranni

Kayomkulam, Ambalepuzha,
Sherthalai, Kuthisthode

Chengannoor, Pandalom
Hil

- Ni1

Kottayam, Chonganassery, Ettu=
mamnmeor, Palal, Kenjirappilly;
Kuravilangad

v Erattupetta, Mundekkayam

Nil

- Nil

funnal’, Peermedu, Kalahélamedu.
Yagamon, Thodupuzha, Udumanchola

Palarivattom, Paravoor,
Palluruthy

Alwaye, Perumbavoor, Angamally,
Thripunnithura, Moovattupuzha,
Puthencruz, Kothamangalam



Trichur Digtrict

Coastal

Mid land

High land

Palghat District

Coastal
Mid land

figh land

Malappuranm District

Coastal
Mid land
High land

Calicut District

cth
st

Coasgtal.
Mid land
High land

.22 -

~ Vadanappllli, Kanjany,
8 Rodungallur, Funnamkulome
- Cherp'u; Mamuthy’ Ammad&m.;
Trikkur, Pazhayamnur,
Vadakkanchery, Pattikkad,
Mannamangalan, Kannara,
Thurburmnuzhi, Pardyaram

- Sholayar

- N1l

- Vaniampara, Kizhakkuncheri,
Kannambra, Chittelanchery,
Alathur, Nemmara, Shoramr,
Paraly

« Attappady, Kozhinjampare,
Thathamangalem, Mudalameda

« Kuttippuram, Ponnsni,
Psreppanagadi

- Menjery, Pandikkad,
Thiruvazhunkunnn

- Edakkara, Nilambur

- Badagara, Cuilandl
- Kuttiyadi, Balussery

- MNeppady, Se Batiery,
Panomaramn, Halpetta
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Cannanore District

Coagtal - Manjeswaram, Kasargode,
Kanjangad, Tellicherry

Mid land - Kumbala, Thelipparambs

High land - Iritty, Kartikulam

In the above centres, the.}ocal Veterinary
Hogpitais and a number of houses Qgre visited to examine
animalss 4 total number of €80 tiék infested animals
were examined from the 11 districts of Kefala. Another
300 collecﬁions were made from Veteriﬁary Hospitel,

Tyrichur during all the monthe in 1977.

fdult ticks were collected from the body of the
animsls by hend-picking and also by using smell forceps.
For inducing easy detachment, a cotion plug soaked in
ether or chloreform was pressad at the sight of attach-
ment in scmejcéses. This method was found useful in
keeping the structures of the ticks intacte The ticks
thus collected were killed in 707 alchohol and were

preserved either in 70% elchohol or in 103 formaline

7o find out the presence of developmentals stages
of ticks in grasc-lands, the flagedragging method was
adopteds Fbr this purpose, a flag, 50 x 25 cms. slze

made wy of white flannel cloth was usede The rough



#1de of the fleg was dragged on the grass-lands three

or four times and then exsnined to find out the different
stages of ticks entangled in the cotton fibres of. the
flage |

A1l the ticks tt}us collected and preserved were
examined under binocular dissection microscope to
atudy their general body characters. The detalled
. ntudiea_ vere mede using binocular zoom microscope and

compound BMicroscopes

Foxr specific identiﬂcatiem. keys and descrip~
‘tions given by Arthur (1959)‘ Shariff (192€) Trapido et-al
(1964) and Keiser end Hoogstrasl (1964) were followed.
Measurements and drawings were mzde with the help of

projection microscopes
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RESULTS

Examination of all the tick specimens collected
from different parts of Kerala showed that 9 species of
ticks belonging te 5 genera of the family ixodize are
prevalent in the State. The host-war, district wer and
reglon war digtribution of these ticks are given in
Table=I, II and III respectively. Observation rade on
the prevalence of ticks during all the 12 months of 1977
at Trichur is given in Table~IV, The following are the
ticks ldentified from Keralae

1. Boophilus amnulatus

2. Rhipicephalus sanguineus

3« Re haemaphyseioides
L. Re turanicus

5e Heemaphysalis blspinosa
69 ﬁg turturls

Te gg EﬂiniE&I‘a
8, lyalomma angtolicum

EOOPHILUS ANNULATUS

{Plates I, II, III & IV)

Poophilus annulatus3

The most common among the ticks of catile in
Kerala was found to be Boophilus annulatug (Table II &
III). The geographicel distribution is shown in Map (2lak




JINCIDENCE OF TICKS IN KERALA-

.. )- TRivanDRUM
- 2 - QuiLon
3. ALLEPPEY
A -KorTAvam
5- lpukka
&-ERnpruram
7-Tmcuup.-

8. PaLaua~
 O-Marapruram
10-CaricuT |

11. Canawnwork -

T et e o .
, .

LTV L LA

BoopuiLuS ANNULATUS
RuIPICEPHALUS SANGUINEUS
R+ HREMAPHYSALODIDES

R- TURANICUS »
Haemapuvsaris Blspmo.;;ﬂ
H.vurToRis .

H. spiniaERA

HyaLomma AnaTomTICUM

WOpEDOPDO

Preryomunp intEsRUM
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Host=vay distribution of ticks in Kerzala.

B-anmie Regang- Hshaemae R,turani- Heblopie H;;ﬁrh He® iniéf Agiﬂté-A Heanato=
u.-q——-& o WD ° A XTI .u-v—-E-. P i mu—E«—vn- eeta M~

ogt Iatus~ uiheus phyeslo- = cus, mosge  Turis = gerae “grum “1TLicum
Ge8e ' ' B
C?&tme 76% l‘% 1 995 Yy 1 5% . s GQ?B% 0 525‘%
Bufi‘alo 6@% -~ e L X3 39:525 03 5% e L2 -
Goat. 3008 g 194 83 e 5035 e 175 . .
D’Qg KX . 8@% ae 26% | .. en - 8 Ly Y s

*Total mumber of enimais from which eollectinons were nndos

Cattle - 400, Buffaloes = 20, Coats-60, Dogs=150.



TARLE=IT =27«
Overall districtevar distribution of ticks in Keralae
....£.§.-~

rivandrum b + .- : e o .“» .
lon o N + P .o e se os
 leppey +i + + e 4 o .o P -
ybtayan Pt bopd + ,e e se . sa .. .o
fukki Prbbd 44 + . F e ae . ve
nakulan . EW 4 v + .e .o . .o
richur b FEL + & e T T + .o
rlappuran 4> +4 * - it + .o % .e
1ghot by wi + .e ++ - * . +
licut ooy $++ + .o - .o on .w o
IANANONE bbbt bt + e o .o es .o .é
below 10, ++ between 10 to 30, +++ between 30 to )C},u, w5+ above 505 -+ +++ above 80V
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TABLE-TII

Region ver distribution of ticks in Kerala

ste oei.e  Cosstal Mid  High
ng Name of species- ~ region. land land
: o region region

-.Qtp@:p-‘ququvqﬁ.-‘i--j-wijig*-r'!h_m!i-.--vén-@»—n.‘e@b
4 Boophilus anmulatus Ao bk b

2 Rhipicephalus
sanguineus 'z b e

3  R. haemaphysaloldes 4 o -+

4 R« turanicus - B .

n

Haemaphysalis
bispinosa ++ b it

He turturis ’ +
' H. spinigera ' +

Amblyomma integrum +
Hyalomma :
apakoliticum : | +

O 0 =~ O

“+ below 10%, ++ between 10 to 30%, +++ between 30 %o 50%
+¢4+ above 50¥, +++++ above 90%



3 TABLE=IV ‘
*oercentage of tick infested animals among the animels

: ggpd@mly,examinea aﬁ,?richun;;n 1677

T L G cews PRI Ot S
| 1) (51 hwi;ffi" v % ¢
Jamary Blha3 755  6heB 9 9) O 3
February .  Shelk 78,8 7840 6 o 0
March 90,6 B2 5840 , 0 0 &
April . 89,7 82,5 64,3 10 0 0 4z
ey  87.3 80,5 750 22 0 4 4o
June 78,9 TheG 78,8 29 & g8 i8
July 81.3  TieH 8.5 3t 4 4 60
August . 79.5 The2 788 3 L L 52
September 83.0 77,1 773 28 o 0 48
October  84e1 78,0  T7.2 20 0 o 24
Nbﬁember 82,7 76s0 T3+9 18 ] 4 20
December 81«8 7548  £9.8 12 0 0 20

* Humber of animals randomly exemined monthlyie
Cattle =~ 160, Ruffaloes - 25, Goats = 25, Dogs = 25
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They were found ©0 be most abundant in the western ghats

“ and hilly regions of Kerala, Heavy pure infestatlon
with B. anmulatus wes. recorded , fx—’ém Kolahalamedu,
Eulsthupuzha, Vagemon, Vithura, S. battery and Manan=-
thody (Hill tracks)s. . Combined infections with
Heemaphysalis bispinosa, Rhipicephalus beemaphysaloldes
and Re. sanguineus were alse recorded from different

areas of Keralae

Be anmuiatus was found mainly on cattle let loose
for grazinge In stall fed animals the incidence of
infection was found to bLe nlle The incidence of infect-
ion in buffaloes was alsc very lowe The observations
made gt Trichur during all the wonths in 1977 revealed
that B« gnnuletus infection in buffaloes wexs was only
to & meximm of £%. In many cattle sheds, buffaloes
kept along with infested catile were found to be free
of infection with Boophilus, #Among cattle, those with
thick long hairs were found to be preferred by the tickse
In a heavy infestation, ticks were found on all the
regions of the body, but they vers found abundant on the
dulap, perineal region, udder, car, around the acrotum
and axiilery regions. As much as 60 nymphs could be
collected from 1 sge cme crea of gkin in 2z noturslily

infested calf.
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The male (Plate ITI Fig.1, Plate IV=B) The males
ware light brown in colour with glistening scutums Their -
bodies were elongate and bréadest at the region of
opisthogoma. . They measured on an. average 2 mn X 1 mm.
in size, The eyes were prominent, white in colour
arranged at the shoulderss Festoons vere absents There
was no caudal appendagee The capitulum was short ard
gnalle The base was almost triangular with twe slightly
curved blnnt\arms; ' The palps were short, gradually
tepering towards the tip. The segments were broader
than Jong and their medial surfaces were distinctly
excavated to accommodate the mouth parts. A small 4th
segment which was very rudimentary, was also recognisable.
The tipﬂefvthe'hypostcme~proaected well above the level
of the palps. The hypostomal dental formula was 4/k.

Short spurs were present at the posterior margins
of 21l the & coxae. In the Ist comxa there was 2 hump
anteriorlys The anal grove was not very distinet. On
either sides of the anus, the adanal and accessory
shields were present, These weré very prominent ¢hitinous
structures fbund.réised‘aver‘the body surfacee. They
were roughly triangular with brosd posterior ends. The
pointed external angle of the adanal sheild sometimes
extended beyond the posterior margin of the body in

preserved specimens,



The females (Plate IT. Figels Plate IITe Fige2)

The unengerged females measured 3.; - 5 mm X 2 - 3¢5 mm
in size. They were dight ﬁo dark hrewn in coloure Tha
engcrged females were greenish blue in colours. Their
size varied according to the degree of engorgement,

snd a fully engorged female mﬁasafed on an average

9 x 6 mm in sizes The scutum was broadest, at the centre
and gradually tappered to a biunt point towards the
posterior ende The eyes w&re-preéent on either side of
the brosdest portion of the scutum. Other features

- were similar to males excepting for the absence of

ventral shleldse

RHIPICRPHALUS Wauabrn
(Plate V, VI, VII & VIIL)

Phipicenhalus sanpuineus was found to be the most
common dog=tick in Kerale, {Table-I) In abundance it

vas Just second only to Poophllius apnulatus. It was

present during @1l months of the year, tut prevalence

was mofe during July and August (Table=IV).

t atiacked dogs of all specieg but the
pemeranian breed éf dégs wvere found to suffer much
because of the thick long hairs and mmall cize. Sxtreme
- anaemea and death due Yo R. sapsuineus infestation was

reccrded in § dogs observed in 1977 at Veterinary



Hospitel, Trichurs Some of the other impdr%ant compli-
cations recorded were dermatitis, Otorrhosa and -
haematoma auriss Rubbing the anus on ﬁhe-ground vae a
common symptom in dogs, where ticks were found srcund

the anusge

Thie species was found mainl# on dogs but rarely
on cattle and goats also; In dogs they were found
attached on all parts of the body, but the ears and the
interdigital space were found to'be the most common
sites of attachments | ' |

These ticks weré»unixbrﬁaly dlstributed on the
coastal miaflanﬁgand hilly reglons of all the districts
in Kerala. {Table~III) o _

-The~male§.(91ate VI, VIII=A)} The male specimens
were reddish brown in colour, They measured on en
average 3 mm x 1«5 mm in size, The cervical groves ..
Just below tbe bage were short and appeared as oval
pitss Lateral groves wera narrov, deep aﬁé elongate
commencing et a point slightly behind the eyes and end-
ing at the festcons. ?ﬁere wag an elongate oval
pesferio median grobveg on either sides of thia groove,
two sﬁallwadd;tiOnal ones weré\fbuhd in some specimens
The punciations were of different slzess The iérger
ones were few but the smaller ones were numercus. The

mmber of puhctationz’were wore on the anterior helf than
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on the posterior half. At the posterior end, the marsin
of the scutum and the festoons was véry distinein |

In a mmber of specimens a short éauda} sppéndage
was present, formed by the medlan festoon alone or aome=

times along with the twe adjagent festoona.

‘The ventral side wes yellowish t¢ brown in colours
The coxae were longer iian broad., The Ist coxa appeared
1o be bifid because of the praseﬁ@e*nf two gtrong close-
1y pleced unéqual gpurs, Fach of the coxme I1I & III
possessed e short sﬁur necar the external angle and &
small round spur on the internal angle. Coxa IV
possessed two short spurs, one at thg-axternal and the
other at the fnternal engless The pad ettalned half
the length of the clavse |

The anal greove vwas digtinqt and was posterior
1o amuse. The proninant adansl ghiélds-were placed on
either side of the anus ang ﬁure raiaed above the
ventral surfeces The internal margin of the adanal
shields were notched in the middle just opposite to
the snus. The poqriy'ﬁeVeloped accessory shields were
‘2lso present on the lateral sides of the adanal shields.
Only +the posterior ends of the acecessory ghields were
ciesrly found as raised conical chitinised points. The

spiracles were longer than broad and were come shaped,
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The basis capitulum was hexagonal in shape and
wés broader thgntlong; &t the anterior halig it was
%. times as broad as longs The pdsterior three sldes
of the base were concave bﬁt the enterio lateral sides
were almost straights The cormua were short and blunte
The palps were twice as long as broade Arvrticle 1 was
fused with article 2 on the ventral aapect; but-¢arsaliy
they were separates Articles 2 &% 3 were submeguale
Article 2 was slightly nerrow.terrds the proximal
ende Article 3 was slightly broeder than long and
the extrems tip was bluntly roundeds. The hypostomal
dental formile was 3/3 with slx to eight rows of teeths

'The females (Plate V, Vii-A) The unfed females
ware reddiah.brewn in colour with en elongate oval body,
graduallyvnarréwing towards the anterior ende The size
varied from 245 10 325 x 1«2 to 2,00 mme. The engorged
ones w&re'darkfbrewn in colours The scutum wés oval.
or slightly hexagonols, The cervical grooves were
preminent with.a slight curve at the centre and reached
upto the postefior margin of the scutuh§ The lateral
greoves~appea£§d to be Iormed by the fusion of large
punetations. The punctations were of various sizes.
‘fhe larger ones were few in nusber and were particular-
ly scanty at the posterio-medial aspects The suall

punctations were sbundant end were scattered unevenly.
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The spirscles were sub-triangular with a well pronounced
posterio=dorsel angle. The coaxal armature was similar
$to that in malee

The capitulum was éempamﬁ?ely stronger than
that of the male. Its length varied from 0.5 mm o 0.7
nm. The base was brosder than that of the male and its
moximum breadth was et the centre. The poroge areas
were roughly circulars The hypostomal dentition was
3/3 with nine to ten rows of teeth,

RHIPICEPHALUS HAEMAPHYSALOTDES
(Plate VII=~B)
Bhipicephalus ha_s;sapl_lxxalomas
This species was recorded from all the districts
in Kerala and was found only on cattle and goats. In

gbundsnce it occupled a fourth plece (Table~l11T)

The males: The male specimens were lipht to dark
brown in colour, with & body size ranging from 2.5 x 1.5
to & x 2.8 mme The body was oval with narrow anterior
end, The broadest region of the body was at the level
of the spiracies. Eyes were flat and large. The
cervical grooves were represented by short converging
pits anteriorly and as the grooves contimed 'peuteriorly
they diverged gradually till then terminsl point at the
posterior margin of the scutums The lateial grooves
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commenced & 1ittle behind the posterio lateral sngles
of the scutum and included one or two last feStoons.
They were narrow but deep and enclosed a few large
punctations, The posterio median groove occupled the
posterior 1/3 of the scutum and was broad posteirorly
but DArrow tawards the sntevior end, The iarger | "
punctations were few but very distinct. The finer
punctations were numerous and miﬁutc; so that they were
hardly vieible, No caudsl appendage was present.
Adenel shields vere prominent, gi;:kluvshape& and in
some cases resembling thet of R. sanguineus. The
accessory shields ﬁera poorly developeds The
spi‘racle's were comma~shsped and were twice as long as
~ brosde The eoxal srmature resembled that of Be

" sanguineus, but the spurs were better developed.

' The entire capitulum was longer than broad and its
lengih varied from 0.5 mu to 0,65 mme. The base wes a
braa& hexagon. dorsally and wes twice as broad as long.,.
I%s brosdest portion was on the enterior 1/3. Corma
wore distinct and strong. Palps were long with slight
external ssliences in erticles 2 & 3. Ventrally arti-
cle 1 & 2 were fuseds but dorsally they were distinct-
1y separate. Article 3 was broader than long and
carried a spur like rudimentery segments The
hypostomal dentition was 3/3 with 9 to 10 teeth in

sach Trowe
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Ihe femaless The females resembled those of R,
senguineus in most of their characters. But the arrnage~
ment of punctations served to distinguish the species from
R+ sanguineus. 'f'The larger punctations were very distinct
on the scutum and the finer punctations were almost not
visible, |

ITPICEPHALUS TURANICUS (Plate~VIII-B)

Rhipicephalus turanicus
‘Thia'apeéies was found mmong the ticks collected
from dogs in Trichure They resemb1ed Bﬁ ganguineus in
almost all respects, but for the differences detailed
be;ow. - | o | -
1. In the mala, there was & mmall conical stper-
" like projection on the internal margin of the sdanal
| ghfelds '

2 In.the spiracular plata there was a definite
dapression in the posterior 1/5 of its dorsal margine The
pasterior ttp of the plate was bent dorgslly.

- Much variationa were dbesrved 1n>the external
mﬁrphglagylatigi aaggg;nzugzand,ﬁ,,tgranicua and there
,wefg many specimens which were atypicals

 HAFMABHYSALIS DI qpi-m
Plate XX, XIII=A)
Haeme: j:alis"i' 1nnua '
| ' This apeciea was XOund to be the 3rd in abundence
and was collected from sll the 11 districts of Kerala.
(rablelll) It was fourd on catile, buffaloes, gosts and
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rarely in dogss

The malegt The males were light brown or yellow
in colour, measuring 1e5 to 25 x % to 1«5 mme in size.
The body wes elongate oval, and broadest at the middle.
The scutum was uniformly punctate with medium sized
punctationss Cervical grooves were faint, ard the lateral
~ grooves wereAﬁrﬁminent and 1cngvending behind the
spiracles. Eyes were absent and festoons were elongated,
The basis capitulum vas broadly rectangular with straight
sides and stouts cormuse. Palps were only moderately
broad at the centres Articles 2 & 3 of the palps were
almost equal in size with qualgexternal angles. There
were nb*spihb§=qn arﬁigle.a, but on article 3 there vere
twa\shert'sharpfﬁpinea, One each at the middle of the
doreal and ventrel borderss Hypcntamalvdentitian varied
from b/k to 6/6s | |

The spiracles were white, subeoval and broadest
. posteriorly. Coxa 1 possesaed & medium'sized gharp spurs
Coxa II and III possessed srall prdtuhﬁrances. No
. veutral plates vwere preséntm The_aﬁai‘grﬁove‘ﬁas well
defined and wes posterier to armiss

The femaless In.unengorged Specimen the scutum

was yellow to brown, The engorged specimens were bluish-
brown in coloure The cervical groaVes were !cund'te begi
behind the anterior margin, They"were fairly deep;
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curved inwards and then outwards, reaching the posterio-
latera'i border. Punciatlons were mmerous, medium sized,
and regularly distributed. The basis capitulum wes
broader thon in the male. The oornuse were short and

blunt, and the porose areas were ovel and set far apart.{
HAEMAPHYSALIS SPINIGERA
(Plate X, XI, XIII = B)

Haemaphy sal‘g s gpinigeras

2 males and 4 females of the specles were collect~

ed from a goat at Kozhinjempara, in Palghat district.
They differed from He bispinosa in the following
characters. o
1. The selience vas very much broad,
2¢ Coxa IV pouaea;ée_d a prominant spur directed
downwards. | ‘
| HAEMAPHYSALTS TURTURIS
(Plste XII, XIII~C)
2 male and 7 females of this specles were collected

from a buffaloe .at-ﬁila:nbur, Malappuram districts
' The specimens resembled He bispinosa but for the
f0llowing characters. | |
1. The palpal segment II was broad, with about half
its breadth e:itending' beyonq the leteral margin of the

bases



. 2 Palpal segment IIX possessed a dorsal broa‘ci
median ridge ii-ke projection, slightly avérlapﬁng‘ the ’
apical margin of palpal Segment=XIe« |
HYALOMYA_ANATOLTCUM

ﬁgal@ gnatolicums

4 males and 7 females of this specles vere collect~
ed from Kez_hin;}ampara,iﬁ 'f?alghat districts, The spee&ans
were collected from the bedy of a buifalo and also from
the wall of en old céi:i‘;le ‘shed in the area.

‘I‘he males (Plate XIV. Fig. 2, XV=B) Dark brom in
colour meaauring 5 10 545 om X 25 to 3 mm in aize. The
capitulm wasg long and measz.red 1 to 1«5 mn 3in length. No

ornamentatzgns were present on the scutun. The cervicsl
and 1a§gra1 g;-aaves were prominent. The baais capitulun
was roughly hexagonal dorsally. Eyes were white, promi-
nent and raieed over the surrace.

The coxa I was biﬂd w:!.th two mxequal portions.
The an'he:-io:j. pmﬁtion Being broad and the posterior portion
resenbling a sherp spurs The genital and anal grooves
were dis‘l:finct'.,: The adanal ghielde were prominent with -3
. pointed anterior end and blunt posterior end. Their
lateral mergine were slightly curved and the irmer margins
' possessed sharp projections at the middle which almost
united together Just below the arus.
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The festcons were prominent and the spiracles
'were~alongate ovel with 8 long teil extending upto the
posterio=lateral margine |

The females: (Plate XIV. Figs 1¢ XV=A) They were
dark'brown-in ealour..measﬁring 5-@m % 2«5 mm in sizes
The scutum was oval with its posterior end reachiég Just
above the middle of the-body;ih ﬁnengcrge@ specimens.

The cervical grooves ktar%ed 3Just below the basis caputulun
" curved inwarde and then diverged to end at the posterior
border of the scutum. Lyes were present on either side at
the broadest portlor of the scuxum. Lateral grooves were
very d@prominent, The first coxa was. sipilar to thatﬂin

malea-an& the adanal ahields~were-absentg'

AMELYOMMA INTEGHRUM

ANsbalin MRS
__b.}z..______m

This species were collected from Malappuram and
Trichur diﬁtricta' three specimens (two females and one
male) from cows at Thiruvazhuskunma livestock Farm and

one femele from a cow at Manmuthy, Trichure

_zhe‘malg;(Plate XVIe Fige 1) 4 x 3 nn in size.
Scutum was yellowish with varigated irridiscent. coloured
ornamentse Punétatiens‘were_coarse and sub-equals The
_‘marginal_grovea-were présent.g Eyes were oval, white, and
proninent, and festoons were presents The capiéuium was
was .2 mu in iéngth! and the base was réctangulazs The



palps and hypottcﬁe were longe. Palps measured 9-;.7‘ rm
in length and hypostomal dentition ma 3/3« First coxa
 possessed two strongly unequal spurs, the external one
being long and sharpe. Tarsi II & IV tapered almost
gradually to a stmng‘ ventral spurs No ventral plates
were preaem:,_ '

The femsle (Piate XVI. Fige 2) Females measured
6 x & mn in size. Their body was more derk than the
male end the scutun was silvery in colour with irridiscent
¢oloured markingss Other characters resembled those of

the m@lesg-



. DISCUSSIOR

It mey be seen from Table I, II & ITI that the
only prevalent species under the genus Boophilus is B.
ammulatus in Kerala, As'pér'thg available records, the
prevalent species in other parts of India is B. micgggiuaa
However rere cases of occurrence of Be. annulatus has
been confirmed by virug Regearch Centre, Poona, in the
adjoining'State!of Xarnatakae The species B. anmilatug
'is considered to be mosily confined to North America..
T4 is not commonly found in other perts of the world.
In India toc the species geems to be confined to Kerala
{as per the present studlee) =nd Karnataka (es confirmed
by Vlrus Research Centre, Poonme It is observed that
B. annglatﬁs a££ects cattle during all seasons of the
yeary and 1s encountersd in all the districts of Kerala.
Héwever 1t is more ebundant in the hilly tractss affect-
ing free range cattle. The incldence of infeciien is
found to be 1es§:1n the coastal areas. The low rate of
incidence of the tick in buffaloes kept along with
1nfectedveattle, as observed in the present study, 1s a
valuahle plece of information helping in the control of
these tickss Deteiled morphologlcal studies are maede
in the present study, which almost agree with the
descriptions given by Hoogstraal {1956) and George
Anmsthos (1950). Identity of the species was also
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confirmed by Virus Research Centre, Poonas

Bhipicepalus suguineus is found to be the commone
est dog tick in Kerels, uniformly distributed in all the
districts. The morpholegical description reported here,
closely cencur !wi‘tﬁ ﬁhat‘ g:lvgn by Sharif ('1928)? ,

The incidence of R. hamaghzsalomea, and R.
turanicus is recorded for tha first time in Kemla.
The morphological details of _l_'k;. haemaphysalolds agree '
with thet given by Sherif (1928) and of fg; turanicus'i
with that of _nixanaa & Ramachsndra Reo (1969). .

| Four gpecies of Haemephysalis have already been
x-ecor&ed from wild animals at varisus forsst areas of
, 91___(1’ Travencore ard Cochine. They are H, bispinosa,
H. compamulata, H. cornigera and H. turturis, In the
present study 3 species of Haemaphyselis vize He bispinos
H. turturis and H, spinigers are .recox”ded in Kerals out
of which He gpinegers is a new locality records The
mrptmlégicai details of these three specles agree
with thome given by Trapido et-sl. (1964).

He aegyptim and H. (Hyalommina) kumari ere the
two species of ticks under the genus Hyalomma recorded
previcusly from wild animals at Parambikulam in Kerala.

No specles has been recorded from domestic animals.
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The incidence of H. anatolicum in domestic animals ia
therefore a new record for Kerala. The morphologicsl)
details of this species agree with those reported by
Singh & Chanda (1965). |

Asblyomna integrum has elreasdy been recorded in
Kerala by Alvar (1960). The morphological detalls es
given in the present study agree with that given by
Sharif (1928).

Zumpt (1958) while studying the host range of
vavious ticks hss reported that Boophilus sp. X
Rhipicephelus hsemaphyealoidg are confined mainly to

gattle and Re sanguineus to dogss. The present investi-
gation agrees with the findings of Zumpt.
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BIOLOGY OF
BOOPHILUS ANNULATUS
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RF VIEW EW OF LITERATURE

Much work has been dene on the biology af
Boophilus micropius throughout the warld. Graybill and
Lewellen (1912) worked out certein aspects of the life=
cycle of B. microplus #n UsS.A. Bishopp (1932) made
abnervaﬁions.anvthe'ovipositién.of‘gpumicggglux and
found thet the everage mmber of eggs laid by females,
was 2967 with a meximun of 4547, Mohler {1932) found
tuat the period.of oviposition was & €0 8 days in summer
and 2 weeks or ﬁbre in autumn, The number of eggs laid
varied from 1500 to 3000 and the incubation period was
13 daye to 6'weéks. He further observed that the unfed
larvae survived for 3 tuv 4 months and the life-cycle of
B. microplus could be completed in 6 to 10 weeks during )

Bumner,

De Jesus (1034) worked ont the life=cycle of Ba
microplug in Phiiippines and found that the life«cycle
could be completed in an average period of 49.5 days of
which the perasitic stage was 28 days. Legg (1930)
studied the life-cycle of B. microplus in detail and has
given the following data. '

Average.nuﬁber of eggs produced 2579, period of
incubation 15 to 55 days; larvel engorgement 5 daysg
moulting after 2 days; lNymphal engorgement 12 days, and
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moulting after 5 dayse. Average length of perasitic life
22 to 35 days and meximum Jongivity of larva under
laboratory condition 154 days.

Sapre (1940) studied the blology of B. australis
Bt Mukteswar, situated 7500 feet above sea levels He
found that the number of eggs deposited by a female
varied from 200 to 4725 with an sverage of 2551.7. The
average duration of the larval stoge wes 38,57 days at
2200; On the host {eattle) the lervae féd for 7 days,
the nymph for 7 to 9 days and the adult for 10 to 11
dayse. The averagé-preuovigosition period wag L4 deys
and the average oviposition pericd 18 dayse. Detslled
work on the life-cycle of’§$ armulatus has béen gonducted
by Hunter & Hocker (1907)s They have given the following
data oh the Yifew-cycle of this ticke.

Pre-ovipesition se 3 = 4 days (20 -~ 30 days
. in winter)
Oviposiﬁion period ve © = G daye in sunmer
(upto 42 days in winter)
Average number of eggs «s 1911 (maximum 3808)
Incubation period ve .17 to 21 days (5 %0 6

months in winter)
Larval engorgement «e T to 12 days

Lymphal engorgement es 5 to 10 days.
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works on the biological aspects of various ixodid
" $icks have been done in India by various workers. Sapre
{1945) studied, certein aspects of the bionomics of
Heemaphysalis bispinosa, Srivestava and Varma (1964) °
studied the full life=-cycle of Rhipicephalus sanguineus.
Avgatthi & Hiregauder (1969) and Chaudhuri et-al (1969)
worked out certain detsils in the life~cycle of Hyalomma
al’!&tbﬁm";‘ .anatol’ié;m.i Avsatthi and Hiregauder (1971)
completed in the laboratory, the life-cycle of Nosoma
monstorosue in 61 - 75 days. Bhat {1971) made important
observations on the breeding characters of Haemaphysalis
bispinoss in cattle sheds. Sardey & Rao (1971) studiea
in detall the bionomics of Ehipicephalus sanguineus.
Sardey and Ghafoor (1971) reported that lyslomma
anstolicum anatolicum acted es a 2 host tick on
experimental animalse Jagannath et-al (1972) reported
certain details in the life-cycle of Hoemaphysalis
intermedia, Das & Subremsnien (1973) made studies on
the biology of Hyslomme dromedarii. Leter Das et-al
(1973) deecribed the larval and nymphal stages of
Hyalomms merginatum issaci. Jegamnath et-al (1973-8)
worked out theA biology of Hyalommes marginatum issaci

in the laboratory. Later they (1973~b) completed the
1ife=cycle of Ehipicep holus _hmmaghx-saloiﬁni. for the
fivet time. Kumar and Ruprsh (1973) made observations

~
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on the effect of temperature and humidity In the ovi-
position of Hyaslomma anatolicum excavatum, Sardey &
Rae (1973) studied the feeding periods of the larvee

of Rhipicephalug sanguineus., Jagamnath gt-al (1974)
worked out the relation between the welght of engorged
female and the egg out put.

In India no work sceme to hove been carried out
on the life-cycle of B. apnulatus, perhape due to the
abgence of this tlck from most parts of India. Being
the only evallable species of tick under the genus
Boophilus in this part of India, detailed life-cycle
studies were undertaken on this ticke The pattern of
1life-cycle of B. annulatus in a temperate end humid
tropical location in India as referred to here is the
first observation under such climatic condition. In
view of the disease transmission pntentialities of this
tick in eattle, ‘a thorough knowledge on its bienomics
in Kerala is very essehtial to control it. Hence a
study wes undertsken for the Ist time in Kerala on the
life-cycle of B. gnoulatus. |
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MATERIALS ARD VETHODS

Coilection of enpor ed females:

Fully engorged female ticks were cellected by
hand~picking from naturally infected cattle at Vagamon,
Kolahalemedu, Trichur andxﬁhalakudy, These specimens
were used initially for ithe collection of eggs and |
larvae. Later, engorged females dropped from experi-
mentally infected calves were collected and made use

of for further life~gycle studlese.

'Coliection o£‘eggs:

| The engorged females were key%, one each, in
small penicillin vials or specimen vials and the mouth
of the vials were covered with muslin cloth. In order
%o prevent the sced ticks from migrating out, the muslin
cioth pleces wgre-fastened with adhesive piaster or |

rubber bandse

Incubation of egpgss

- The vials were incubated at 70%, 808, 903 & 100%
relative humidiﬁies at ambient temperature., The various
hunidity levels were obtained in dessicators using
potassium hydroxide solution. The cultures were aerated
for 5 minutes daily.to admit fresh aire

The weight of the engorged femaleg were recorded

using singlepan balanee;;The daily out=put of egps were
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transferred to a clean petridish using a camel-hair
brush and were counted under & binocular dessecticn
microscopes The measurements of the eggs and larveae
were teken using projection microscope fitted with
callibered screen§ The_detailsfof the larvae were
studied using compound microscope and projection micro-

ScOpes

Infection of cslvest

Clean male calves, &«m6$th$ 0ld, kept ai Univere
sity Livestock Farm, Wannuthy were used to study the
1ife=cycle of the tiek. The larvae were starved for 3
to 5 doys before they were released on the experimental
hosts After releasing the larvae on the body of the
‘calves, they were kept in a ciEan shed under strict
observation, The experimental animals were examined
regularly and specimens were collected from them to

study the developments of the parasite.

' Toy study the comparative affinity of the larvae
towards hairy and non-hairy portibns of the body, a
portion of skin of the eﬁperimental host (about 15 cme
sguare area) was ¢leanly shaved before the lapvae were
releaged on the hoste : |

... The dropping characters at'the‘engarged females
were studied by keeping the Boophilus infested

expgriéental enimals 1n-sqparata shedge To observe
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the dropping characters on grass, fresh green guinea
grass was cut and spread on the floer of one of the
shed and the dropped females were collected and counted
at fixed intervals, and compared with that in the other
shed (controls)



RESULTS

pre¥av;pﬁsition‘periods

Pre-oviposition period varied from 1 to 6 days.
The shortest pericd was 1 day, which was during the
month of May {Temp. ﬁax. 87.3°F and min. 80.% {)s The
longest-perlod, & days, was observed in J%nuary
(Temp. max. Sxk 84e3°C. min.'75.5“§).

Cviposition (Plate XVII.Fige1)

Oviposition lasted for 5 to 9 dayse The longest
oviposition period was observed in January snd the
shortest in May. HNo difference could be observed in the

pericd of oviposition under different relative humidities.
The egps (Flate XVII, Fige 2, XVIII)

The npmber of egus produced was found to be direct-
1y proportional to the weight of the engorged ticke.
(Table Yo The maximum number of eggs produéed by one
tick was observed to be 1420, and the minimum 680. The
daily egg count showed that the meximum number of eggs
were laid on the Ist three davs of oviposition., Vhile
depositing the eggs, the ticks were found to move gently
backwards so that the eggs were collected as 2 bunch ot
the anterior end of the tick..



The eggs were “bréwniah, gliatening globular or
sub~globular bodies, attached with one another by a
sticky substance extruded by the females during ovi=-
position. The eggs could be separated by a camel hair
brush without much difficultys. The shell was composed
of small plaques and was opagues The eggs were oval,
measuring 463 microns o 525 microms by 325 microns to
402 microns (average 475 microns x 375 microns).
Incubetion periods

Thé incubation period varied from 16 to 30 days
depending on the room temperature (Table V). Variatlon
in relative umidity had little influence on the incuba-
tion period as mentioned m..

The larvaes(Plate XIX)

The larvae after hetching were found to collect
themselves in groups on the walls of the container ‘espes
cially near 1ts mouthe At yoom temperature the larvae
ghowed liftle_ muVemén‘l’;r but when the viels were handled
or the tempersture i‘afiaed‘ by cupping the vials between
palms or fingers, the seed ticks were found to be |
greatly excited and actives. The meaguremenis of the
larvae (average) are given belowt
Total length = 576 - 603 microns (Aves 585 microns)
Breadth - 396 = 414 microns (Ave. 405 microns)
Capitulum .= 135 « 144 microns (Avs 138 microns)
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The length of the legs varied from 405 microns to 503
microns. Prominent pads were present at the tip of all
the 3 pairs of legse The pads measured 63 microns in

pizes

Longivity of the seed ticks was determined by
maintaining a brood of larvae at room tmmperature and at
a humidity 1eve1.a!:30%§ The maximum survival time of the
seed ticks was found to be 115 dayss

After releasing on the experimentel host, the
larvae buried themselves into the hairy comt within 3 to
% mimites. No larva wam found to prefer the hairless
area (shaved area) of the skin, '

The seed tick engorged in & to 7 days time, They

were found to meult on the 8th to 12th day of Infection.

. The nymphs engerged on the 10th to 14th daye The
engorged nymphs measured 3 x 1.5 mms on an average.
Their scutur measured 0.5 €0 0.6 mm in length and was
conical posteriorly (Plate IV-A)e The engorged body had
a small constriction at the posterior 1/3 of the body,
Just below the level of the spiracless AL the level of
‘the spiracles the body was however giightly buiging on
elther sidess The capitulum and the coxae resembled
those of the adults. No differentiation of sex cnuld.be
wade at thiz stage.
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Nymphal moulting was observed from the 15th to 19th
day‘ofyinrectionq ‘thile moulting, the whole covering of
the body along with the scutum was casted offs

fhe engorged adults cgulé be seen from the 20th
day of infection onwardss The detachment and dropping of
the engorged femaleg started from the 24st d&y.ana Jasgted
upto the 26th dey. Theugh, they detsched during all the
hours of the day, maximum mumbers dropped during day times
- The dropped fémales'crawied away from the host to hide
under objects close to the walls of the shed. One of the
interesting observation, made was that the presence of
fresh green grass stimulated the detachment of the engorge
femaless Vhen fresh green grass was spread on the ilqér
of the shed where the infected animals were kept, all the
fully engorged females detached ai once and fell down
over the grags (Table-VI Plate XXII Figs2)s As much as
119 engorged & dropped females could be counted on the
grass in only 5 minutes whereas without the grass, only
.9 ticks dropped in 30 mimites. The engorged femnles were
bluish green in colowr measuring 7 t0 10 mm x 3 to 7 mm in
~sizé;--The weight a£ eng0rged females ranged from 240 mg.
to 380 mge The life-cycle pattern could be summarised

as Followst
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TABLE=V
Pattern of egg laving of Boophilus anmilatus

Humber of egps daid _Totél Yeight NMemth of
: . : i i : Number of . oObserva=
Ist 2nd 3rd &4th 5th  6th 7th gth gth 10th  ith |, o .o spent - tionle.
day day day day day day day day day day day T "O° fomale _
SERLRERERLLLLORRIL LR PREADCRREIREREGLRPLIREQRENETLRCLORRIPILILLHRI FRORINS P IIRILIPILIIRTERR
135 180 185 95 60 - 40 25 © ae . ee e 720 65 mg Vagae
220 245 260 200 480 100 75 S50 20 0 0 e 1350 80 mg >
160 180 480 130 50 10 O e s ea .o 710 7O nE .
200 240 285 200 150 90 35 0 e .e . 1200 85 tZe .
200 285 265 230 260 165 E5 20 se e ee 1420 100 mg »s
290 420 375 180 55 1 0 ee  ae ee  we .o 1350 90 mg Hay 1978
159 140 155‘ 120 8&“. 25 s  aew e T e Yy 680 ‘75 ng *y
A0 400 350 185 50 . &) O se e  ee e 1300 85 tZe Y
330 375 360 200 60 25 . 0 des s xe ia 1350 75 Mg "
150 180 180 145 90 35 0 es wse e e 780 65 mg sy -
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TABLE=VI

The detachment sharsé.eter of fully engorged female Be aomulatug from experimental calves

S, ﬁéta - fieks dmppéc} from Experimental celf Ticks drépped from control.

No. . . . . . .
6 De Oe 8.00 .me S0 oreMe o 6 Pellls Be00 aeme Ba30 Bene to
to 0 Be3D game to to . Be35 adne
8 e e B30 aelts (with green grass 8 as.dne 8,30 aeme  (withouk graen
on Tloor. grasd on floor)

1 971979 8 4 53 24 5 1

2 10«T=1977 23 9 119 16 I 2
3 1=7=1077 42 9 82 8 4 )

b 42-7-1977 3 o 14 5 ) 1
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Pre oviposition 1 to 6 days

ovipesition | 5 to 9 days

Incubation peried 16 to 30 days

Larval fasting

{(pre=-feeding) ; 2 to 5 days

Larval feeding 4 to 7 days

Larval moulting 8th to f2th day of
' © infection

Rymphal feeding 3 to 6 days .

Moulting of Nymph - 1% 4o 19th day of

infection
adult feeding | 5 o 10 days
Detachment of female From 20th day of

infection onwardse

The whole 1life cvcele could be completed iIn as

short a peried as 42 days, under experimental eonditions.



DISCUSSION

- There is mo published report on the details of
lifewcycle of Be snnulatus under Indian conditions. The
wmost common Boophilus specics reported in Indfa so far
is Bs picroplus. In Kerala, however, B.. anmulatug is the
'c:‘n!!,y species encountereds The shortest period of life=-
eycle of Bs ,‘annula’eua, as described by Hunter and Hooker
(1507) 18 40 days from the Ovigerous adult to engorged
Nymphal stages In the present study the same part of the
life cycle was seen to have been completed in 35 days.
The entire life-cycle lasted for only 42 days, which is

the shortést periocd for. B, aomidetus recorded so fars

One of the imp.ortant observations made in the
_present study is the character of the larvae in selecting
the site 01’ attachment.: ihey prefer halry areas of the
body (P&a{.e XXIT, Figs 2).. This is a new plece of obser-
vation in ‘the habits of seed tickg;; Amther' interesting
observatﬁ.dh_ is the detachment ébaraqter of engorged
females wheﬁ th,e’y gsense green grasss, Perhaps -they have
an extremely keéia gense of surroundings, Vhicfh algo explal
the natural tendency of these ticks to fall and hide |
among grass and 1o propagate in the grass lands:. It 1s
hoped that this plece of information will be of interest
to acarclogists, and Ecologists sinde a matursl or



instinctive preference is shown by the ticks to breed

on grass.

Details on the morphology of the larvee and
adults are also given in the pregent studye.
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CONTROL OF TICKS USING
ORGANO-PHOSPHORUS INSECTICIDES



-3

INTRODUCTION

Control of ticks affecting live-stock continues
to be a problem for the catile owners and véterimrians
for centuries togethers. Of the different modes of
treatment, direct application of insectitides on the -
body of infested animals is the only sure method yielding
desirable resultss- The selection of inseeticiidesg hoy=
ever, creates problems on account of their toxicity fo
men and animals, low degradation leading to envirormental
pollusion or leading to the development of resistant
gpecies of ticks, Among the older types of insecticides,
arsenic was once used succesafully egainst ticks for a
long pwic,;vd_,. But the development of resistance towards
arsenic by the ticks end its recidual toxicity in mneat
and hide weighed heavily sgainst ,arsefmté am a tickicide.:

During World var TI, the fifst of the Chlorinated
hydrocarbons 1ike D.D.Te and BsHeCs were developeds The
introduction of these insecticides eaged the problem of |
arthropod control considersbly for some time. Later
organephqsphoms end carbemate insecticides took thely
places owing to their higher efficacy and low taxic.ify
to domestic animals and mane Both carbemates end O.Pe
cezamunds act by inhibiting cholirestrase at neurc notor
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junctions of body muscels of arthrepodes and animslse
This enticholinestrase activity is irreversible in the
fase of C.P. compounds, but Zrreversible in carbanates.

Among the differvent insectlcides, those tested
on large scale against ticks are shoun below,

Inorgenlc compoundst

Arsenic

Organochior compoundss

DeDLeT 33 Aldri!l, Dielgrin ) Heptachl&r .
Benzene Hexachloride, Lindate, Chlordane,
Chlorinated camphene, Methoxychler.
Toxaphenes ‘

Carbamatess

Carbaryl (sevin)g

Qrgancphosghorous compounds;
1. Malathion

2. Fenitrothion (sumithion)

5+ Coumaphos (co=Ral, Asuntol)
4 Diazinon

5. Chlorfenvipphos {supone)}
fe Bromophos ethyl

Ta Trichlorphon”(Chlor@phos
 (Dipterex, Negpuvan)

8., Dursban {(Diethyl trichloropyidyl
phosphorothiocate)

9. Ciodrin (shell 4294)



10.
M
12,
134
14,
15,
164
17
184

19

20,4
21,
224
25
24
25;
264
27«

284

29,
304

32

33
3he

Polychloropyrine

Banol

Bayer 39007

Brongsphos

Dichlorvos (DeD.V.P« Vopona)
Phesphotioate

Amitraz )
Fenchlorphoé {Dow ET 14, Ronnd)
Phsxim |

Bic:esyl

Elinix |
Dioxathion (Delnav!,polythian)
Ethion | |
Estrella

ﬁhmphurl

Crufomate (Ruelene)

Phosmet (Inadhan)
Chlar@yriﬁhoé |

Bemoxaphoé. -

Propoxur

Clenpyrine (cyclichinidin)
Oxinothichhos | |
Crotoxyphos .
BnnzOphasphete‘(Phc&alanb)
Nuvanol {Iodofenphes)



35, Chlorphom

36+ Permethrin

37+ Abate

38, Naphthalophos (Rametin)

Trials with the verious O.P. compounds egeinst
ticke have becn mede by various workers the world overs
But the only syotemstic study done in India is ot
Drommond et=el (1969) where theyhaw tested the efflcacy
of malathion ageinst cattle tick end compared it with
carbaryl énd organochlor compoundse In Kerala,
Madhusnodénan.Pillai (1969} has done some work with
Sumithions In view of the intensity of the problem
of tick affection 1n domestic animals, it was found
esseatial that a detailed and systematic study should
be made on the control of ticks using the readily
available 0.P. compounds in Kevalas,
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REVIEY OF LITERATURE

 One of the earliest acericide to be used in

veterinary field was ersenic. However, the development
of resistence by ticiks to arsenle was reported as early
ag in 1953 by Boere. He had reperted that Boophilus
microplus of cattle in Argentina beeame resistant to
arsenic in 6 yearse This was overcome by the use of
Benzene hexachloride and chlorinuted csmphene. Anon
(1954) summarised the different control methods against
cattle tick, Be plcroplus. However, he did not
recommend complete eradication of ticks because of the

fear of cattle losing their immunity to tick-fever.

Hunter et-al (1954) described the results of
plot tests of certein acaricides. Tiey fourd thot Dieldrin
applied as a dust at the rate of 05 to 1 pound per
acre was more effective in contrelling Amblyomma
_americanuﬁ‘than DeDaTs, heptachlor, sulphone, neotran
or N-butyl acetanilides Harding (1955) reported the
efficacy of an organo-phosphorus compound, Malathion,
against the fowlmite. Legg et~al (1959) reported the
appearence of D.N.T. resistant cattle tick Boophilus
microplus in Cueensland. Legg (1956) conducted trials
with two orgene phosphorus compounds Diazinon and
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Malathion egeinst cattle tick, He found that Diszipon
0.05% was completely effective, but Malethion 1.25% was
not fully effectives Both were as toxlc as D.D.T» and
residual effect was not noted beyend 1 to 2 daya.

Whitehead (1956) reaarded‘an.Tg'rasistanae-1ﬁ
Blue tick, Boophtlus decolorates, Merch et-al (1956)
studied the fate of p 2 lshelled Malathion spray on
Jersey heifer calves. Theyfound that 0.5% Malathion wana
non-toxic, rapidly ab#arbed,»metabalishﬁd and eliminated.
Stone and Meyera (1957) répér%ed.the presence of Disldyrin

resiatant gghil mic Elus in Cueenslond.

Barnett (1961) gava a detailed account of the
gcarieldeg_uaed tbr'tigkvqantralg He discussed the
progress in aantrol 5taftlng from ﬁhlarinaﬁed,hydruu
| carbens, tc carbamates and ergancphogphorous compoundss

Baker & Thempeon (1966) cnmpared supona 0.01,
0.02 & 0¢05% with meanav and taxnphene« Supona wes

tbund betier and gave excellept results us an acaricide,

Rﬂth & Eddy’(1966) applied 104 toxsphere at the
usuel sites to tick.affected im cattle and found that
it caused a great reduction of ticks and the action
prolonged for two weeks more than that afforded by
conventional spray methodss: |
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Bromophog-ethyl, a new 0.FP. compound for control
of ticks on livestock was evalueted in laboratory dipplng
tests by Fiedler & Vanviuren (1966)s It was found
effective against all species at a concentration of

0.05% of active ingredient.

Drupmond et-al (1967-a) controlled the ear tick
of cattle with different insecticldes,; csumaphose,

Trichlorphon, Dursban, Ciodrin & Imidan,

Roulston & Wharton (1967) identified a stroin of
B. microplus, resistent to OwPs compounds. But this
strain was suscepteble to Imidan ard C 8514 which ore

not anticholinetrases

BadaJQV»(1957)=¢entr&118d éatﬁle ticks by spray-
ing with 2% squous emulsion of Palychlorpinéne mixed
with a prolenging agent, 5% polyvenyl acetate emulsion.

Drummond et-al (1967-b) tested Banol, Bayer 39007,
Bromophos, Carbaryl, Ciodrin, Chlorfenvinphos, Coumaphos,
Diazinon, Durgban, Imidanm, Shell ZD 8447, Shell SD B44S,
Triehinrphan and Toexaphene ageinst lone<star tick of

¢cattle and found them useful at different degrecss.

" Fielder (1868) eveolved a method for evaluation
of acaricides against tickss, The larvee of ticks were
enclosed in special envelops of rice paper and were

+reated with ingecticide fluids without dlrect handling
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of larvae, Thompson snd BaKer (1968) found that Supona
(chadrIEnyinphas) as a 0.05% dip was excéllent against
Boophilus decolorates. Rhipicephalus evertsi, K.
va;ggen&lcnlates, ard - Amblyomma hebraeums.

vade (1968) reported that & dip containing 0,05
diethyl= 3; 5, 6 trichloropyridyl phosphorothioate
could effect a 1008 tick controle

Hadens gt-al (1968) described a sethod for study-
ing the efficacy of ixodicides in the laboratory, He
dipped unfed.nymphs of Hysalomma excavetum.in varying
cféncéntz‘a*kiuns- of the ixodicides tried. The method wes
found useml for screening acarigides.

Bzﬁs@khpv et=al (1968) reported the acaricidal -
action of Co=rsl, Cicdrin, chlorophos, sevin.and the
diﬁregyiester of N. méthyl c,arbam’inic acld against
Ixodes recimue, The authors found that co-Rel
{counaphos) 0.5% spray was active for 9 days.. .
Chlorophos (Trichlorphon). was effective at 0.75‘,36 to 1.0%
concentrations Sevin killed 941=100¢% of Ixodes at 1%
concentrations

Thorburn (1968) geve a detalled account on the
use of different concenirations 6f Supona
{chlorfenvinphos) against ticks.. Vaeshes containing
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0,05% Supona gave good control of all stages of single
and multi-host ticks, and produced no adverse effect
even in young calves. NMadhusoodansn Pillai (1969)
tested, Sumithion ageinst ticks of cattle and dogs
at 1% concentration and found it safe and eff#@ﬁivpa
Drumond gt-s1 (1969) evalusted dffferent ixodicides,
. 3n area trmﬁﬁe_nt,'.z lsboratory tests and on animal
applications k :

Shaw (1970) made cbservations on the effect of
modern methods of treatment . for tick control, He
observed thet weekly treatment with pesticides affectsd
the most sensitive stage A(a&me) and, engorged females,
and moulting nymphs uare the stages least susceptable to
.1nae¢'ﬁiciden@,ﬁ o | |

_ Treeby (1970) reported the efficacy of Dursban
(Diethyl trichloropyridyl phosphorothieate) against
Ixades .recinu "f:;

Rupea (1970) determined thu lethal concentrations
of .fenitmthian, DeDsTey Bromophos;. Dieldrin, Diazemn,
'Malathion and Lindane againat the nymphs of I. reunus
in the laboratorys . The nymphs were placed on inner
surfaces of tas‘t—‘-t‘;ube:si Ampmg_natéd with the insecticides.
Sensitivity to Fenitrothion and D.D.Te were lowests,
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vharton et-sl (1970) deseribed a method for
aésﬁaﬁing the efficacy of acaricides: He made counts

of the engorged female B. microplua on cattle, which

were expected to drop off in the following morning,
before and every second dsy upto 21 days after treat-
ment with varieua,gcérinidesg The acaricides were
applied as hend sprays, plunge dips or spray race
treatments. ; |

Mount et-sl (1971) compared the effectiveness
‘of twenty two insecticides agoinst Amblyomms
’ 'americanum, and found that.Phoxim waS“most~§££ect1v¢q

Nepoklonov & Kan . (1970) found - that Dicresyl
wettable power at 1% GOncentraticn waSs 100% affective
against ﬁic&ﬁqc

 Mohamed (1970) could eontrol cattle ticks in .
Nigeria, by weekly spfays for 14 weeks during the dry
season, with 0.05% %o 0,25% solutions of Suponde:

agummonﬁ.gggglF(i97ﬁ~a) described a méthed for
the leboratory testing of inﬂe¢t¢ei&as againgt tickse
They dipped the engérgéd females of Dermacentor
albggictus in 29 insecticide golutions and their
effects on.estimated r&praductien were determined
(FR = g.éeggs/gﬁ tick body mt~xh% hatch of eggs x
20,000
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Grillo Torrado and Gutierrez (1971) tested
¢coumaphos, Elimix, Dursban, Chlorfenvinphos, Dioxathion,
Ethion, Tstrella, Diazinon and a mixture of Bromophose
ethyl end chlorphenvinphos against mymphs of B. microplu
and found thet none of them could eliminate young
females. _ | | |

'Dbummond et-al (1571~b) compared the effects of
26 pesticides on the estimated reproduction of
tropical horse tick in the laboratorys

Thomson and Bmysan (1972) recorded for the first
time in Rhodesia the resistance of B. decoloratus to
arsenices

Said;gﬁygl f1971) reported that Asuntol 0,016
and Bemaibx (aioxathion) 0.045% used as sprays at 10
days 1nteﬁvél‘were~éffisiént‘15 %he'coﬁtrallot Bogphilus
on large enimelse o |

'Heége gﬁgg;,(19?2)vappiieé‘Sumitbion
(Fenitrothion 50% BC) as & 0.25% %o 0.5% spray on
cattle and dogs and as & 0,125% spray on fowls, and
reported the ezfieacy'agéinst various lice and ticks.

Gladney éteal (1972) reported the results of
Ibeﬂing systemic 1asectiuides to cattle for the control
of the tropilcal horse tick. ?hey found that Feamphur at
5 mefkg daily for =5 8§ys\gaVG the best results folllow
by fenchlcxphosgrcrufbmatei qaumaphes and'phbsmet¢*
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Loomis et~al (1972) found thet pour~on formula=
tions of phosmet (40 mg/kg) end chlorpyriphos {60 mg/kg)
gave the best control of ticks, out of nine preparations
tested. However chlerpyriphos caused domage to skine

Noyar & Isa (1973) tested the efficscy of verious
‘acaricides against the larvee of Rhipicephalus evertsi
and Amblyomms veriegatum, They found that sevin,
Asuntol, Delnev, supamix and Pyrithrum were equally and
highly effective against the tick larvae

Boniz gt-al (1973) found thzt the O.P. compound
BenexathS'was,active‘againstfgg‘migrquus when applied
to individuel ticks in concentration between 0.01 %o
:A P T “ _ _

Hunke (19%3);used Beroxaghos on cattle in Kenya
and found that at 0.,45% concentration 1t was more
effective than 0.25% toxophene against ticks,

Krowles and Roulston (1973) tested 29 formamidines
and related ebmpoundsAagainsﬁ‘ticks,«énd srecorded some
activity against engorged feﬁale catile tickss

Drummond and vhetstome (1973) used an immersion
technique to evaluate 33 veterinary acaricides for the
control of Amblyomma smericapum by recording the
inhibition of estiméted-reprnduction.
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Gusein Ajiyev (1973) reported the efficacy of
Benzophosphate (Phosalone) againét-tick infestations
of cattles An gmulsion of 0,05 to 0«55 of this O.P.

pesticide killed larvae of B. galcaratus and H.

snatolicum in the laboratory within 48 hrs. and
engorged females within 16 to 20 days. Ovicidal
action was evident at 0:25% level. Sprays oen infested
cattle with 0.25% emulsion lkilled unfed or partly fed
ticks within 12 hrs. and the snimals were completely
free from ticks after 36-48 hrs, Recidusl acaricidel
activity on the hsirecoat protected cattle against
Hyalomma for 7 days and against R« burza for 11 days.
Emulsions conteining 2% or more of phosalone wére toxie

to cattlea.

Kigaye & Matthysse (1973) developed a method for
testing the acaricidel property of insecticlides. Lerval
ticks were lead into digposeble pasteur pipettes ireated
with acericides. The differentiel count of the live and
dead ticks were tkaen after 24 hrs. Percentage
mortality was plotied against acaricides concentration,
and lethal concenirations were thus calculated, Carbaryl
and Malathion were used as examples in this test.

Gladney et-el (1974) recorded the detachment
stimulating property of chlordimeform. 4 0.05 to 1%
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golution of the substance in acetone, made most of

the adult Dermacentor andersoni on gulnea~pigs to
detach In 2 hrse.

Schanzel & Chemtai (1974) made comparative
trials on the efficacy and toxicity of toxophene,
chlorfenvinphos and Oxinothiophoss They ibunﬂ
'Qxinéthicphoa superior to the other twoe

Nepoklonov et-al (1974) tested Nuvanol=-R

(lodofenphos) against Ixodes reginus on cattle, and

found it effective st 0,25 level, repeaﬁéd Q‘té 5

times at weekly intervalse

Schutner et~al (1974) found that
Piperonylbutoxide was toxic to B. micropius at a
concentration greater than 0.02%e

Smith (1975) found that Dioxathion had the
longest résidUHl action for 7 days ageinst 3« microplus,
Chlorfenvinphos had an initial quick kill of ticks,
but with short recidual action simliler to carbaryl,

Andrews and Stendel (1975) made studies on the
mechanism ¢f action of clenpyrin on 3« mieroplus.
The Australien Biarra strein of B. microplus, which
sas resistant to numerous O‘P; compounds and carbamates,

was exposed to an emulsicn of clempyrine The treatment

caused paralysis of tick muscles within hours and an
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abrupt decrease in Oxygen consumptions

Horek (1976) controlled R. sanguineus with

plastic collars impregnated with 4% propoxurs

Amitraz 0.05% was found to be effective against
Ixodes recinus by Criffithe (1975).

Roysmith (1975) got excellent resulis with
Amitraz against B. microplus.

Polyakov and Samirvnova {1976) observed that
successive generations of Rhipicephalus bursa,
Hyalomma asiaticum, and He anatolicum developed

resistance to carbaryl and trichlorphon,

stendel {1976) effectively controiled the
resistant ixodid ticks using cyclic amidine,
clenpyrin. | '
| Atef and Elesay (1976) found thet the ticks in
Bpypt were malnly Hyelomma, Rhipicephalus and
Boophilus sp. and they could be controlled with DdlC.

and Organcphogphorous compounﬁs.

Drummond et-al {1976) found that at least &
strains ol Be mic glus were not resistant to 9 comnon
acericides, The acariciaeg included chlorpyriphos,

chiorfenvinphos, Triten and Fhnosmete
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’Gitadmy & bDewkins (1976) *;‘‘:end.&.u’:'a'ized:f laboratory
tests with a@ar&cides against Re 82 ..EE?-_‘&B!- The
engorged R. ﬁgm_____ neus larvae were enclasad in
envelops similar to tea bags,; allowed to mcult to
nymph and then held dipped in the acaric;de for 24 hrs.
before mortality rate was detected. Of "éhe 21 acaricide
tested, the nost effective were FHC 26921, phoxim,
chlorphexlm and permethrin. ,

Allen and Palmer {1976) tested the efficacy of
different formulations of Amitraz .again_aﬁ Be microplus,
The most successful formulation was 5 Ge o:f Amitrez in
100 ml. of gunﬂ@éx? seed oil and liguid ‘épa:ﬁarﬁ_n.

mi:_-‘:;ﬁ (1976) m_lﬁatezi amitraz agéinst the sheep
- tick Ixodes recinus and srmmd that the a{;aarieiﬂe gave
satisfactory control for at least & weeks after the
dips: | | o

Norval (‘1’976):» ‘#eccmed the »afxeetz of cessation
of cattle dlp;aing for two years in Rhmdeaiaw Ne
significant changes were seen in the firm year, But
in the next. there was & sharp rise in tick infestation
followed by cattle mortalitye

Cusein Ajiyev & Kan ( 1976) found that Phoselone
(Benzophosphate) ap:plieel as & 0x25% spmy or dip
protected animals from infastation by Ixodid ticks and
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did not adversely affect the general eondition or
their epidemal tissues.

Camoens (1977) made observetions on the preva=
lence and control of ticks in ¥Malayasia. :' The common
ticks identified were B. migroplug, H. bispinoss,

E., senguineus and A. testudirarium, Traditional

3 weekly acaricide appiication to cattle did not con=
trol ticks, because the meal climatic mnditions nade
the larvel ticks %o be continucusly available. A
method of pasture tick control wes therefore suggested.
Aéarieides used were coumaphos, Ethion, 'Gmorpyriphm-
and Maiathiﬁli‘e

Hammont (1977) reported the development of arsent
resistonce by ticks, and use of :Dioxathmjn against
- +ticks in Rhodesis. Hammont and ﬁat‘ﬁhewseh {1977)
further reported the gpread of O.P. resistant strain
of Bs microplus in Rhodesia, '

Grillo Torrado and Perez Arrieta (1977) identifie
a strain of ticks in Argentina, which ﬁezfg having lower
acetyl cholinestrase ac;tivlty, higher rea‘iatanée to
diazinon, dioxathion and chlorpyrlphos snd higher
susceptability to coumaphos and Bromophea ethyl.

Niyazov gt~al (1977) found that metallic com=
plexes of Naphthenes were highly active as 5 « 10%
emulsion, agalnet larvae and adults of tick:.



Rawlinas end Mensigh (1978) studied the
susceptability of 5 straina of Bs microplus from four
Caribbesn countries. Carbamates were found to be the
most potent acaricides and the Guyanse strain vas the

most susceptable.

Dimitriev (1978) caﬁried out tests in USSR with
6 organcphosphercus compounds as emilsion concentrates
and s pyrethroid as dust ageinst the common ticks in
UsSR. High acaricidel effect was shown by phenthoate,
trichlor metaphos=3, fenitrothion, chlorpyriphos and
Malathion.

' Rechav gt-al (1978) made studies on the relation
between time of appliﬁation of Q«P. acaricides, and
mortality rate of tick larvae. The results showed
that at 2.00 pem. the larvae were sensitive to

acaricide treatment than at other tlmes of the daye



TERIALS AND METHODS

The efficacy of & -argamﬁhosphomus compounds
wvere evaluated against the commonly occuring ticks of
domestic animals 1.6« Boophilus sunuiatus
Rhipicephelus songuineus end Haemaphy. salis bispinosa.
The following compounds were used for the trialse

1+ YCythion! (Cyan=mid Indla Ltde)

It is a 50% emidsiftable concentrates of
Malathions The chemical name of Malathion is
diethylmercapto succinate, Seester with 0, O-dimethyl
phesphoro dithoate. 'Cythion® is a pele yellow oily
1iquid with an offensive smell. On mixing with water
it readily turns inte s -milkyﬂwhite emulsion. The ol
LD 50 of .Halathisn. to rats is 2800 mp/kg. For testing
the acaricidel properties, 0.5% end 1% aqueus emulsion
of Cythion wers ugeds |

2s MHuven' (Ciba Ltde)

It is a 100% w/v anulsifiable concentrate of
Pichloophs (2,2 = diehlomvmﬂ" dimethyl phosgphate
or DeDeVaPi)s It 45 available as a b‘iue coloured
solutions On mixing with water 1t gives a bluish
vhite emilsions It has no bad smell, but the
substonce volatilizes quickly. Hence, it is highly
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penstrating and hss high vapour toxicity. Its
sbsorption into the animal body and excretion are
reported to be quicke lt:gﬁb 50 to rets 1s 56 to 80
mg/kge Aquous emulsions (P.2% & 0,3%) were used
for triales.

3« !Zolone':

This contains the compound phosalone which is
‘having the chemical formula C,, H4y CINO, PS;e 355
& 20% emulsifiable concenirates are available in the
market. It is & light straw coloired liquid with a
light pupgent mjen,,.; On mixing with woter it becomes
a mllky emu’isiong It is comparatively less toxle to
pamnmals end its orel LD 50 to méuse is 180 mg/kg.

0.2 and 0.5% emulsions of 35% EC. of Zolone w?re used
for the trials. | o

4, Sumithion (Fenitrothion)

(Dimethyl~3 methyl~4 nitrophenyl phosphorothions

It 15 Fenitrothion 50% EC which is a light
yellow oily ldquid with an offensive smell. D.5 to 1%
e;mu,lsions in water were used for the trialse. i‘c‘s oer
'ID 50 to rets is 250 to 500 mgfkg..



ingecticidess
Most of the stoges in the 1ife-cycle of ticks
yiz. adults, eggs, sesd-ticks, and mrzaphﬁ- WQI’;
Iaboratory raxseé‘,; and used for the experiment, A1l
stages in the Ali.fe:écy@u‘,j viz. egs, s;ee&«tiokfs, nymiah‘:
and adults of Be somulatus, He bispinoss end Rs '
Senguineus were exposed to 1nsec§iéidéa»- The adult,
eggs end larvel gtages of B. annulatus and eggs end

sced-ticks of Hs bispinosa and R« sanguineus were

ratsed in the laboratorys. The nymphs end edults of
H. ,mmméa: and __13-; sanguat quineus were collected from
naturally infested animelss The ticks were exposed

within 2 hours after ¢ollection.

Emulsions of the Ingecticides were made in water
froshly for every tests. The ticks were taken in eup~-
shaped geives with fine mesh and helé' dipped in the
insecticide emulsion for the specific period and then
transferred o o petridish provided with filter paper
at its bottoms For treatment of larval ticks, the
seive was fitted with a _piecé of musiin c¢loth, to
pravent the larvae from entangling themselves in the
meshes of the sievess After transfering to the



petridish, the ticks were examined uaiag a8 hand lens.
The sdults and nymphs were kept on their dorsum in

the petridigh and obgerved till they turned themselves
up to natural position. This enabled the ebsgrvationa
to be made on the in~co-ordiration of legs or paralysis
The ticks were c@naiéeréd to be demd when no apparent
movement of either the legs or the body was visible,

Testiy

the ovicidal actions _
Eggs of ticks were collected in the laboratory
and batches of about 500 éggs of each species of ticks

were taken in separate petridishess The insecticide
eaulsion was poured into esch petridish, so asg to
immerse the contained sgges After the required
period of treatment, the eggs were transferred to
clean filter paperé using a c¢amel hair brush, for
drying the egges These treated eggs were then put in
separate glase viels and kept for hatching et room
temperature and at 10055 relative mmidity. The eggs
were exemined daily for hatching, for e period of
4 monthe, .
TIreatment of animalsy ‘

For treating the-aniﬁals, the insecticide
enulsions wére'sprayed using knapsa¢ sprayer or hand
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pressure sprayer. FPFor an adult.@ow'037 to 1 litre of
the emulsion was used, For dogs 100 ml. was the |
paximum quantity requireds Ticks were collected from
different regions of the body at intervals and the

desd and live counts were mades



RESULTS
Ovieldal ection of the ascaricidess

The comparative ovicidel property of the four
Organophosphorous compounds under trial is shown in
Table=VII. Nuvan 0,2 and 0.3% and Zolone 0.2 and Qe 3%
showed 100% ovicidal activity agsinst the ova of B.
anmuletus, Re sanguineus and H. bispinoga even with
1 mt. of treatment. Cythion 0.5% and Sumithion D,5%
had only 50 to 60 efficacy after the same length of
treatment. However when the concentration of these
two compounds were increased to 15 each, 100% efficacy
could be notede All the formulations had complete

ovicidal action when treated for 5 mts.

Larvicidal actions _
Results ave shown in Table=VIII.
Nuvan 0.2 to 0,3% end Zolone 0.2 to 0e3% had 100%
Jarvicidal -action against the lervae of Be apnulatus,
. Re sanguineus, and He bisplnosa even on treatment for
a duration of 1 mt. 511 the formuletions except
- cythion 0,5% and sumithion 0455 showed 1005 activity
against all species,af.seed ticks, at the end of 5
mimutes of treatment, and the larvicidal action was
100%, for ell the formulations when the exposure time
was increased to 10 minutes, Cythion O.5% had only
58% to 607 efficacy on 1 mt, treatment, but on 5 mts.
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TABLE ~ VII

Ovicldal property of the four erganophesbhomus compounds on the eggs of ticks

ol

Insecticide 1 mt. trea‘twent | - ) 5 mts. treatment 10 mis tx'eatmeni:-' | |
' B-grnu- R.gong- Hebifpl-  Desliue Heseng- Hobis- Deonnue Resong- Heblspi~
1atos  uineus TOBA. Iatus.” pinels pinose JTatus. ‘imeus = nosa.
5% Cythion 505 605 605 1005 1007 1008 1005 100% 1005
. Cythion 1005 10055 100% 1008 4002 100 1004 1005 1005
25 Nuvan 100%  100%  400% 1008 400%  100% 1003  100% 1003
3 Kuvan 1005 10054 1004 1005 10055 1065 1003 1003 1003
2% Zolone 1003 10055 10084 10085 1005 1005 100% 10035 1003
3% Zolone 1005 1004 1003 1009 1003 100%  100% 1004 10055
505 Sumithion  60% 5083 505 1003 400% 1008 10054 1008 1008

) Sumithion 100y 100% 10054 10085 100% 1005 1005 10085 100%
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TABLE«VIII

Percentage of Mortality of seced ticks treated with the insecticides.

Inzsecticlide | 1 mt_; "breatman‘t' 5 ;mt's‘- tréamén’& | 10 mbs treatment
Beanm- g,«sagw Heblg~  3Beanmi= Hesang- He his_o-»‘ ) Bx.;amu--ﬂ Besa; s Hﬂbiv

Iatus~ 1Dineus ©pinosa ~ Jefus  ulpeus pinoss Totus™ ineus pinoss

55 cyrthion 6034 5655 605 1005 e 1005 1603 1008%  100%
% - Cythion 8hss 0% 90% 1006 100%  100% 100%  900% 1003
o255 Nuvan 100% 100% 100% 160% 4008 1005 100% 100 1005
o295 Huvan - 100% 4004 100% 1600 1005 1005 1006 1008 4008
. 2% Zolone 100% 1004 100 100% 100% 10055 1005 1005%  100%
3% Zolone 100% 1005 100% 1004 1008 100% 160%  100%  400%
5% Sumithion 60 S0 54 160% 8454 96 1005 1008 100%
% Sumithion  8O% Ths% 8055 1005 10034 1005 100 1008 100%
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‘Breatnent‘the efficacy ginérea;sed to 90 to 100%,
Cythion 1% had €4 to 90% efficecy ont 1 minute treate
ment which increased to 100% ei‘i’icaey when the ex-
- posure time wés; 5 niinuf:esg Smtth#qn D55 wan
effective only 50 to 60% on 1 mimmte treatment, but
on 5 mimites exposure the étﬂcacy 'ainc:reaséd w0 84
to 100%. Sumithion 1% was omdy 74 to 80% effectix;‘ie
on 1 minute treatment but on 5 mimtes”?oit_, exposure the
eﬁicacy reached 100X against all species of lam;ae.

Action on Rymphst

The percentage of mortality of nymphs of B.
annulatus, Re sanpm ' aineus and He bispinoss treated
with the acaricides under study are given in Table~IX.
Among the different formulations, 0+3% zclone was most
effective. In 1 mte trestment it was :6.0 to 70%
effective and :‘zj.n 5 ntae treatment it was 100% effect=
ive, Zolone 0.2% had 40 to 50% efficacy on 1 minute
#reameﬂt,, 60 to 80% efficacy on 5 mimtes treatm.e‘uﬁ
end 100% eﬂicacy on 10 minutes trestmeat. Cythion
1%, Nuven 0s2% and Cythion 1% also showed 100%
efficacy vhen the nymphs were exposed for 10 minmutes,
The efficacy of the jinsecticiz;iea_ baged on the present
trials could be summarised asy, O.3% zolone > 042%
Nuvan > 0.2% Zofone ) 1% Cythion) 1% sunithion)
0.1% Nuvan ) 045% cythion > 0e5% sumithion.
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TABLE-IX

*Percentage of Portality of mympha of ticks treated with the insecticides
& % mt. treatment 5 nts ireatmeat 10 mte t"eatment
Insecticldes  p anyye R.seng- Hebls-  Beaniu= Resang- Hebis- D.omnu- Resan- Hebis=

Iatus  uineus. pinosa  Ietus® uhmsus pinosa Jefus. guincus pincsa

5% Cythion 20% HNil 10% 5063 5% 506 1218 48 8ms g0
. Cythion C3o% 20% 30% o0 6034 80 1004 1005 400%
2% Kuvan 303 1055 0% 509 305 5054 8056 0% 8055
3% Nuvat 5054 309 40% 40034 8034 8055 TO08S 1005 100%
2% zolone 50% 4% 503 605 605 805 100% 1008 100%
355 Zolone 60% B0% 7055 100 1008 10055 10034 1005 100%
5% Sumithion 10% 3 | 10 414 34 500 4055 75 805 70
, Sunmithion 200 209 10% &0 TCk 82975 100 10050 1009

* Number of Nymphs used for each test - 10.



Action on engorvped femaless

The results_of the laboratory tésta-againat
engorged females of B. snmulatus, is ghovn in TablewX.
The comparative efficacy was Zolone 03> Nuvan 0e305)
Zolone 0;2%) Ruven O«2% > Cythion 1% > Sumithion
1% > Sumithion 0,5% > Cythion 0.5%. None of the
'xernulapions_ahawed 1QO$ efficacy at 1 mie and 5 mis.
oft:eatmenﬁoA Zolane 9;3% gasﬁ100% efiecﬁive in 10
ntse and Nuven ¢34 was 80 tégiﬂ@%‘effcetive in 10
mts. of treatmentg, In 5 mtge treatment, Zolone 0.3%
produced 70 to 80% mortality and Nuvan 0;3%*prcdﬁced
50 to 70% mortality, Cythion 1% and Sumithon 1% were
40 to 60% effective in 5 mfaq of tréatment, In 1 mt,
treatment, none of the fermulations were effective
above 50% 111 of adult tickss Neximum efficacy in
this group wae shown by Zolone O,B%aw{thVEO‘to B50%
mortality of enéarged females,. |
Field trisle: " "

The results of the filed trials ere given in
Teble XI. The efficecy gradient was Zolone) Nuvan)
. Sumithion > Cythions The acariéidal property was
found to be directly proportionsl to the concentra=-
tion of the compound end the pericd of exposure to th
insecticidese The ticks which were hiding under

thick coat of halrs and at concealed areas were not
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Perc@ntage of Mortality of Engargeﬁ fenale ticks 'treated with insecticides.

T mbe treatmant 5 i‘ﬁ“ﬁﬁ treament 10 m‘Ls "‘crea'bmeﬂt o
pecticldeg . ‘ e

Beannu~ Regang= H.bis- A }B.amm— Hegang~ H.bﬂ.s-— Beammi= Ressnge ‘i.b:lsu
I=Tus . Hirvieug pinésa = 1atus  Uincus g&mmﬁ Tatus. ulneus r_g..zaogg

Cythion Nil N1l Nil 305 305 20% 50% 50% 60%
Cythion 2008 10% - 20% 50 wow 0% 90%  90%  B8O%
Nuven 10% 10 20% 4035 0E 0 I0% 605 505 500
Nuvan 20% 10% 20% 70% 50% 6058 00 80% 100
Zolone 206 10% 103 508 508 50% any 60% 6O
Zolone . 508 300 403 30% 704 80 1005 1004 1009
Sumithion  Nil Nil Nil 205t 2085 3065 705 605 7085
Sumithion 0% Nil 10% 6058 40%  60% 100% 805 1003




TABLE=XT o
Ixodicidal activity of the four insecticides in field trisise.

- Q2 -

% of mortality of ticks

¢ of mcrt&lity of ticks % of mort@li‘ty of ticks

Insecticides 10 mts after treatmant.' 1 hre after trea s:-v'mt. ek ‘hrs. after treatment

pRm L IR L S SBE RERLEN ‘E’iﬁii;
045% Cythion mil Nil Nit %065 2055 209 505 5,00 4t
1%  Cythion 10% 105 1055 6035 Lo 6055 8035 6044 604
0.1% Nuvan Nil Nil NilResk  20% Nil 2053 403, 209 205
Ce35 Huvan 503 403 5064 804 805 SO .90 803 805%
0.2% Zolone Ao L0 2054 505 L0 hogs 6055 5084 6O
D¢3% Zolone 80% b 8056 80% 70% 8055 903 804 90
0.5 Sumithion Nil Wil NA2 205 203 S0, 4033 303% 503
1% Sumithion 206 203 1084 60534 50% 503 80 8055 70%
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easily acted ﬁpon‘by the ascaricides and hence, they
sﬁre found to be slive even after 24 hree of sprayQ
ing. Thus, live ticks could be collected from the |
axillary region, irmer aspect of thighs, folds cf the
talls, udder, and imner side of earss ’

All the formulations used were found fo be
safe to the domestic animels 1,e. cattle, buffaloes,
goets and doges., Signs of polsoning were found in
.gases where there were small ang large wounds on the
body, debility, and also when the compounds were
rubbed forcefully over the body. Maxlmum toxicity
was produced by Nuvan {Table«XII)e At 0454 level
it produced salivetion and shivering in animala,

But cythien 2% and sumithion 2% did not show eny toxi
clgns except for a transientvanorexia in one ¢age.
Zolone was the least toxic end even et & times the
‘ngrmﬁl goncentration i.e. 1.2%; it did not produce

any toxic symptoms in a period of 10 mimytes.
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TABLE«XTX

- Ol -

Detalls of toxicity produced in cattle treated with Zolone & Nuvan during

fleld trials at Vagamone

51
NOe

Mome & concentration
of Acariclde used.

No. Of
animals
treated

NOO showed '
synptoms of Remarkeae.
t@xicity

1
2
5
4

Q2%
0e3%

0425
Qe 35

Zolone
Zolone
Huyvan

Nuvan

N~ N~

Nil
Nil

There were gsmall aberrations &

wounds on the body of the animals

that showed sympioms of toxicity.
in one case the acariclde vwes

rubbed forcefully on the bodye
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DISCUSSION

No sys‘&ematio study 1s seen nade in India on
the use of qrgenophasphrous in‘se‘c“;m}mes against the
ixodid ticks of domestic animalse The work of
Madhusoodan Pillai (1969) and Hedge gg-_a;_ (1972) tm;cn
gome agpects of the acaricidsl aar;i,vi't_j,y of Sumithion
(Fenithorthion). The present work is thus the first
systematic study %o evalx{é a suitable control measure

for ticks of domegtic animalse

| Acaricidal activity of malathion have been
.vét;udies‘ by Legg {(1956) Camones (1977} and Dimitriev
{1973)s The present study is only particlly in con-
fimity wlith the above workerse

The results obtained in the studies with
Sumithion (Fenitrothien) zlmo st agree with those of
Madhusoodenan Pillei (1969) end Hegde gt=al (1572).

No work 1s seen in litersture on the use of
'm,ehiorﬁcs sgalnst ixodid ticks. DBut there sre a
number of reporis on its high efficacy ageinst
Gastxb@hilus larvae, QOestrus ovis lorvae, lice of
goats, mites of mouse and dog fleas, o8 reported by
Harry & Fly (1968), Drudge et-al (1372) Nepokloney
& Bukstitynov (1972}, Darrow {1373) Fraster gt-al
(1974) and Bennet et-sl (1975).  Thus the present
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study indicates mew use for DichlowybSss

Acaricidel pr@perty-éf Zolone hag been gtudied
by Cusein Ajiyev (1973) snd Gusein - Adzhiev & Kan
(1976)s  The present  results agree with those of the
above workerss The highest @ifiCﬁ@Yf‘ZQWEEt toxkcity
end the longest residual action mekes Zolone the .
acaricide of chiodce for use ageinst ticks in Kerela,
ssounlng that, resistence to this insecticide would

nct develop 4in the near futures
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No s&stemaﬁic gtudy has so far been undertaken
in Kersla on the ticks aifénting iive-étock; Hence a
detoiled investigation wes nn&értaken;ibr's period of
5 years from 1974 to 1979 on the common ticks affects
ing 2ive-mtock in Kerala | '

‘TiakveDIIEGtiéh$ were made from all the ¥4
districts of Keralag; The ceaStalg‘midlanﬁ and high=
lend areas in Kerala State were covered, Cattle,
b&ffaibes, goats and doge vwere the diffevent types of
onimals examiéeﬁ. Séascnai Incidence of ticks vas
glso studied by regular examinmntion of animsls
%hrougheu€~cne-year (%9?7) at Veherinary Hospital,
Trichurs

Nine species of ticks belonging to five genera
were identified from the collections wmades They were
Boophilus anowlatus, Ehipicephalus sanpuinens, Re -
baemephysaloides, R. tursnicus, Hsemaphysalis bispinosa
He turturis, Hs gpinigerz, Hyelomme smatolieum and
Amblyomna integrum. The commonest ticks distributed

through-out the State wag found 56 be Boophilus .
anpulatusge It was found more concentrated at hilly

areas on free range cattles Rhipicephalus sanguineus
“wag the second in gbundance and it was found mainly on



dogss The third in‘abundanﬁe‘was‘ﬁaeﬁé"'Mv
bispinoga. The other epecies were oﬁ'iewgér rare
securrances Cottle and dogs were the animels mainly
infested with ticks, The infestation was found to be
less in goets and buffaloes. Buff&lﬁe# képt along
wlth tick irnfested zatile warelibuad.iyeé‘of'ipiectian,
proving that buffsloes are only least affecteds

. Seasonal inecidence was evident in the present
study. Meximum incidence was found in the monthe of
July, August,; September, Uctober and Hovembere

The Life=cycle of the commonest species B.
anmilatus wag studied in detatd for the firsgt time in

The mmber of gggs produced by engorged females
were found to be directly proportional to the weight
of engorged females. fhe maxime mmber of eggs pro-
duced by one female vwas 1420 and the minimum 650,

The incubation peried varied from 16 to 30 days end it
was maimly'dependantion room temperatures Varietion
in humidlty had little influence on incubation periods

Qn.releasing to experimental hosts, the larvae
preferred haixy arcas of the body for at#achmenzl and
seldom attached to hairless arzas. The engorged
females were found %o erpxafquuzckly wﬁen the



experimental animal was kept on floor spreaded with
green grags. The lifewcycle pattern could be

sumnarised agie

Pre~gviposition ss 1 to 6 daysa
Oviposition s 5 to 9 days
Incubstion perioed «s 18 to 30 days
Larval fasting ' vs 2 to § days
Lerval feeding «s b to 7 daywm

Larval moulting «» B to 12th dey of
infection,

Nymphal ’fe@diﬁg «s 3 to 6 ddys

Moulting of nymph o+ 15th to 19th day
T - of infection

Adult feeding s 5 to 10 days
Detatchment of .« From 20th day of
-female infection onwards.
The whole life-cycle coudd be completed in as
short a period as 42 days under laboratory conditions.

Acaricidal properties of four organophosphrous
compounds were tested and compared to evelve & suitable
chemical control measure ageinst ticks: Cythion
(Malathion) 0.5% & 1%, Sumithion (Fenitrothion) 0.5% &
1%s Nuven (Dichlorvos) Oe1% & 042% end Eolone
(Phogalone) 0.2% & §.3% were the formulationa tried.
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Inevitro studies were made on the efficscy of

these formulations on ezgs, larvae, nymphs and
adults of Bs anmulatus; R. senguineus and He

bis :lncsaq The efficecy of these compounds were iusd
to be directly px-'epér’eicmal to the concentration

of the compound and the period of contract with

the insecticide preperation. In field trisls,

the compounds gave different degrees 6£ effect=
fveneas. Their efficacy could be surmarised as
Zolone) Nuvan > Sumithion) Cythion. A1 the
formulations tested wvere found to be safe ‘to
dagegﬁc animals 1.0., cottle, dogs, buffaloen
and gaatsa_.,_. Aﬁ higher concentrations Nuvan caused
toxic effects iﬁn, a few anlmals, Thus the
acarieide of choice 1o be used in Kerala against
ticks was found to be Zolone 0.3%, as no toxic

hazavrds followed the use of this msaétic‘ide even

at high 'éancen%mtm and 100% c¢learance of ticks
at mrml dilution could be phserved.
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ABSTRACT

An investigation was conducted for a period of
5 years from 1974 to 1979 into the incidence of ticks
on domestic animals in Kerale, the biology of the
most common speciesy and their sugceptibility to four
commonly avallable organophosphorous compowrkige |

Nine different specles 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 ticke ldentified

 were Boophilus snnulatus, Rhipicophalus sanguineus,

Re heemsphysaloides, Re tursnicus, Haemaphysalis
bispinosa, He turturis, He spinigera, Hyalomma
anatolicum and Amblyomma integrum. The commonest
among ‘them was Boophilus anmulatus which found on
cattle. The incidence of this tick was Very high in
the hilly areas and in the western ghat regions, The
other common ticks found on cattle were Rhipicephalus
hoemaphysalcides and Haemaphysalis bispinosse

Tick i_l_'xi‘estation was fbmxd 40 be rare in buffaloes and
goats and the common species found on them were
Haemaphysgalis bispinosa end B enrmlatus. In dogs the
comnon specles recorded in the present study were of rar
occurrance in the States Variationé in incidence was

evidenced from the present studys The maximum



- 425 =
incidence was found in the months of July, August,
September, October and Novembers

- Thevlifeécycle of Be gnnulatus was completed
experiﬁentally in a period of 44 days. The maximum
nunber @I'eggs produced by one tick was 1420 and
minimum 680. The incubation period was dependent on
the room temperature and veristion in humidity had -
littlé influencee The larvae vere found o prefer
hairy areas 6£ the body for attachment, and they did
rot attach st the hairless and exposed areas. The
engorged females were f@und to drop off quickly when
green grage was spread on the floor of the experis’
mental animal's shede o |

The 1ife-cycle pattern could be summarised ass

Pre-oviposition = s« 1 to 6 dayse

0v1pos;tipn | lg. 5 to §'days

Incubation pericd «s 16 to 30 éays

Larvel fasting © s 2 t0 5 days

Larvael feeding es 4 to 7 days 4

Lerval moulting‘ | +e 8th tov12th aay 6£

infection

Nymphal feeding es 3 to 6 days

Moulting of Nymph . oo 15 t0o 19th day of
_ infection

Adult feeding «e 5 to 10 days

Detatehiment of female «+ From 20th day of
1nfection onwardse
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Four ergancphosphorous compounds viz.- ’

Malathion, Fenitrothion, Dichlorves and Phosalone
were tested for their action on tickse The ovicidal
and Larvicidal actions and the lethal effects on
nymphs and engorged females of Be annulatus, Re
Sanguinius and H. bispinosa were gtudied in the
leborvatory, Cythion (Malathion 50%) 0.5 to 158,
‘Sumithion (Fenitrothion 50%) 0.5 %o 1%, Dichlorvos
(Nuvan) Oe1 €0 042%, and Zolone (Phosalone 35%) 0.2

t0 0.3% were found effective at different degrees.
The efiicacy was directly proportional to the cone
centration of compound and the duretion of treatment.
Phosalone'showeé maximum efficacy follmwéd by

Dichlorvess

~ In field trials, all the four ccmpounds gave
satisfactory results, but. phosalone showed maximum
efficacy and least toxicity to animals. Nuvan was
also effective but was the most toxic among the four

compoundse. Thus the acaricide of choice for routine -

”'”use\;Q\Kerala was determined to be Phoselone (35%)

at a concentration of 0s3% to be used as a spray or

vashe
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