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THE S/ SON/.L INCIDENCE OF IXODID TICKS OF C.TTLE Ili NORTHERN
HIGERIS AND IN THE NETHERLANDZ, ""ITH P.RTICULLR
REFAREMCE TO THEIR ROLE IN THE T NS-

MISSION OF RCVIMII PIROPL. SHS.

Z. INTROZUCTIOM

Tirks ~rc /rthropods beleongzing to the ordoer .'c-".ri.n-“.', Suborder Ixodoidea.
They are cctoparcsites of anim-ls “nd may procducc toxins which cause diseases
in livestock. Their mrin importance however, is that they scrve as biological
vectors of nll kinds of orgenisms vhich ~re pathogenic to man ~nd animals.
These organisms include Protozoa, Rirckettsia and Rickettsia-like orgonisms,
Bacteris, Fungi, Viruses and Spirochactus,

Tick=-bornc discascvs nrc rorld-wide in their occurrence. Their local
distribution depends for -n import:nt part on the geographicerl distri-
bution und scasonal activity of their tick-vector(s). Since tropical and
subtropical climatcs provide = much jorce suitablce cnviromacnt for ticks
than other climnticnl conditions, tick=bornce discosces are much more impore
tant in tropiczl ~nd subtropicnl clim:tis, such as prevails in Nigeria.

Migerin hns a cattle populaticn of 11,600,000 (F,i..0., 1972), The
Veterinary orkcrs that cntor for the "rell=being of thesc nnimals have in
the past dirccted their offorts to the more obvious cpizootics such as
rinderpcst, plourc-pneumonia “nd tryponosomiasis. These disensces have now
been controlled to such on extent that attenticn should be devoted to other

important discases including those transmitted by ticks.



Only » few reports »f studics on tick-borne parasites in Nigeria are
available; these studics indicote o high prevrlence of parcsites in cattle,

especially of Babesin and Anaplasma (Fuil, 1969), Fost of these infections

occur without clinicnl sizns, but nevertholess scrve as 2 reservoir of the
parasitcs. Under certnain conditions, this may tresult in ~ serious diseasc
situation. The Annual Veterin ry Report of 1929 indicoted thrt piroplas-
mosis was 2 complicoting factor of rinderpest vaccination, while in the
early sixties, it was observed that under more intensive livestock manage-
ment, bovine piroplosmosis could =iso become 2 scrious problem. For exam-
ple, in the controlled grazing schemc in Runka (Vatsina Province), about
10% of the cattle had to be treated annually agadinst this discase (Annual
Reports, 1960-61; 1961-62; 1042-63).

The importation of non indigcenous cattle breeds into Nigeria to improve
livestock production, mary ~2lso result in calamities when these cattle are
exposcd to tick-borne parasites.

In order to advisc on control progrommes on tick-borne parnsites in
Nigeria, it is dimperative that the ticks involved are identified and that
their biology in relation to discase treonsmission is understood,

The present investig-tions which ~re restricted to cattle, cattle ticks
and bovine piroplr-sms include therefore:

1, identification of cattlc ticks

2. determination of their predilection sites on cattle

3. studies on their scasonnl incidence in different vegetntion zones



4. prevolence studies of piroplosme dn oottle

5. determinstion of the role o) tick-spocics in the trronswmission of

piroplasms.

Similar investigations were rorricd out in the Wothericsnds for comparas

tive studics.



II, XREVIEY OF THE LITELTURE RIL.TYVE TC THE PRESEMT STUDY.

—— —— e — o m— —— = ————— —— o —

TICKS: TMTRODUCTIOIl!

.11 ticks belons to the suborder IYODCIDEL. They are » highly speciow

o — it

lised group of bleod sucking arthronods thot ~ro oblig-te prresites of mammals,

&

birds, rceptiles =nd amphibia. There ore two familics, the IXODIDAE ond the

ARGASID E. The TXODIDAE «ith wvhich sw arce concerned in this study, ore

——— e ———

furthor divided into tiwo sub-familics: the IXODINAYE vhich comprise the generz

e —

Ixodes and Cerntixedcs and the [ MDLYOI#IINAE ~hich includc Amblyomnma,

/ponommz, Boophilus, Dermacentor, locmanhysnlis, Hyalomma, Rhipicentor and

Rhipicephalus (Bnlashov, 1972).

CATTLE TICKS IN MIGERI:

Refcrences to ticks of domestic nnimnls in the northern ports of
Nigeria are contzined in reports by Simpson (1912 2,b), Johnston (1916):
Benton (1939), Findlazy & BElmes (1947), hett-m (2951), Unsworth (1949),
Gambles (1951), Unsworth (1952) and Strickland (1961), Thesc reports in-
clude dat- obtrined from ficld collections regarding the species and their

geographic~l distribution. ©On c~ttle, species of the enera Aimblyomma,

Boophilus, Hyalomm~, Rhipicephalus and Haemaphysalis heve been described,

Genus JMBLYOITY/

Hoogstraal (1956) reported about onc hundred species of Amblyomma in

the world, twenty of which occur in /Africa.




The specific identity of most of thesc is no londer in doubt having been keyed
by Ragecu & Vervent (0.952), aumber of smerics are kno'm to be of veterinary
importence since tphey tronsmit discasc.  In ~ddition, this genus, morc than
sny other ronus, cousces substantinl leossus in hides aa? skins, (Plowright,
1956; !aaadam, 1962; Yeoman & *"lker, 1967).

amblyomna ticks jencrally nee! three hosts to complete their lifecycle,

which spans throushout the year pr.ducing ~ single generation only.

fmblyomma v-riciatum Fobric.us, 1794} the tropical bont tick.

Distribution

This species is distributcd throughout the Ethicpian Founal Region
(Chapin, 1932) which includes the continent of ..fric> soutn of the Tropic
of Cancecr. Jevaricgntum is absent in northern Sudan, most of South T'est
fifrica, liozambique =nd thc =hale of South JAfrica (Hoopstraal, 1956).

Records of its occurrence in MNiZzeria dote back from MNeumann in 1899
(Hoozstrzal, 1956). Simpson (4912 2,b), Johnston (1516), Robinson (1926),
Beaton (1939), lNettam (1947; 195.), Unsworth (1949; 1952) and Strickl~nd
(1961) have =lso reported Levoricgatum in figeria. Un worth (1932) referred
to it as the most common tick of bovinces, with universel osccurrcence,

Patthysse (1054) reported thot in rreas with » single rainy season, the
adults appearcd at the end of the dry scason, the males before the females.
He obsérved a populntion incrensc during the rniny season and » decline

during the dry éeasoh, when the 1a§§ie and ;fgﬂﬂaé were prevnlenf.




fny nymphae found during the rroins nre serrce (Hoopstracol, 1956).

Hosts

— e

Neszly 211 references indicnte that cattle and sheep are the principal
hosts of =11 stages of L.vardicgrtum (Strickland, 1961).

e ——

Prudilcct}gp situs

"ilson (1948; 1949) reported thot on critle, adults and nymphae commonly
occurred on the udder, scrotur, flanks, cuwlop and brisket. Larvoe were
restricted to the cars oand head,

Disensc relations

Je.variegnatum is a vector of Cowlrisn ruminantium, the cause of heart=-

water discase in cattle (Doubney, 1930), The tick is a reservoir host of
the rickettsiz (Balashov, 1972), llorcl (:958) described a casce of "strike"
by a Chrysomyis spceics on the mammory glond of 2 cow followin: engorgement

by A.varicgntum.

fmblyomm~ splendidum Gicbel, 1377;

Distribution

This tick is = "est .frican snecics. 1Its ronge extends from Sierra
Leone through Ghann, Migeriz to tre Congo. Unsworth (1952) recorded only
11 specimens from Yola, Migeria. For this reason he questioncd the state-
ment of Pequocrt (1931) thet l.splendidum wos commonly seen on cattle in

Y'est frica. Hoogstronl (1956) reported thot this species closely resembles

the East /ifricon spoecics, L.cohocrens Dinitz, 1909 ond f.astrion Dinitz, 1909,



Incidency

Lesplendidum cxists <nly in regions iith nore than 50 inches rainfall

per year (Henmodjod:, 1969).

Hosts

J.SEICHdidun parasitizes buffalos and <-~ttile (Nobinson, 1926).

Prcdil&ft{zp sitzi

Mot snccified,

Discase relations

Unstudied.

Genus BOOPHILUS

Minning (193<; 1935; 1936) proposcd threce subgenera in the genus
Boophilus 2nd procceded further to creste new "species", These sub-genera

were Boophilus (scnsu strictu), Uroboophilus =ncd Palpoboophilus. However,

latcr researchers (Cooley, 1946; /nastos, 1950) rejected the classification
of Minning. /inatos sugzested thatthere werc only three Boophilus specics
the world over. These sre B.2nnul-tus, B.dccolorntus ond Bumicroplus.
Hoogstraoal (1956), while in agreement with /inastos, suggested that "a paine
staking study of cxtensive, worldidide series of specimens will be necessary
before ~ny final judgement on 2ll subsperics and rclated species mey be

vouchsafed". .11 Boophilus spucics arc one-host tircks.



Boophilus annulatus Zay, 1820 (=R.conzclonsis ilinning, 1934),

(=B.calcoratus Dirulrs, -294): the Toxas fover tic',
r ’
= m  ———

B.2nnulrtus is originall; ~ Morth Jmcriecan tick. It has becen recogni-

- ——— — —

sed in ifricu o8 enrly o8 2905 D7 Mpit-, v named it J.rustrnlis inspite

of the fact th-t he conld not difforenti-te it from descriptions of the

imericon specicse The nme 3.amstralis is not v-1id any more. However, con-

fusion vas crented in the minds of subsequent rorkcrs., Por example, 7hnt
NMuttall had initiolly didentified 2s T.2ustrolis, appeared to be 2 mixture of
B.onnulotus and B.decoloratus (Moogstronl, 1056). In itigeri-, B.annulatus
has only becn describoed by Jobnston (29'6), Hoogstracl (1954) and Strickland
(1951).

Incidence

In Horth Americr, D.annulatus is o tropical ond subtropicsl tick that

- —

frils to thrive under cold conditions. Stricklond (1961) reoaorted thet in
the Morthern Cuinen Vegetcotion Zone of l'iseria, it occurred .11 the year
round vith certoin sensonal fluctuntions in populations.
Hosts

B.onnulatus is predominontly » nornsite of <aitic. Sheep and goats
were found to be less “requentiv infested -nd ocensionnlly specimens were

obtained from donkeys (Stricklond, 1961).

Predilect%pn sites

—

Larvee cttach to the legs, devlnp, belly or ~nyvhere on the body

(Huntcr & Hooker, 1907),



Eiﬁya&u rclations

These ore unstudicd in ifri-~, In lurth Americr, Smith and "ilborne
(1393) increminntod this sperics s - vector of Babesi~ bigemina, the ruse

of Texns fever (rod =rter) of e~ttle.

Boophilus decsloratus “och, 1844; the bluc tick.

Hintribution

Hoogstranl (1956) mives tho distribution of this tich »s covering most
of the Ethiopisn Foun-~1 Degion of /{rirn except on the cxtreme southern ~nd
northern peripheries. It does not inhabit open dry arcas or tropical forests.
Mumerous workers hove recorded D.decoloratus from all prrts of Nigerin, where
it is snid to be the second most common tick from domestic ~nimals (Mettam,
1951).,
Incidence

Theiler (1949) stoted thot the Lluc tick is limited in its occurrence
only by nridity, i.c. where the “nne~l roinfa11 is less then fifteen inches.
In Rhodesin, latthysse (1954) found L.decoloratus throughout the year and
did not obscrve population build-up durin; the rainy scason,

Cattle ~re the chief hosts of this species (Hoogstraal, 1956).

Predilection sites

“hen 1arvae find - suitoble host, they r~ttach to the dewlap, neck and

ears vhere they moult into nymphac., The nympho¢ hove similar predilection
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sites, vhile the adults usu2lly move to the belly -nd firnks of the host
(Hocgstracl, i956),
Discose relations

Yock (L098) shormed thot NDN,decolosr-tus "ms o vector of Babesiz bDigemina,

the causce of red wmter in cattle.

Booghilns geisyi Jdeschlimann & i'nrel, 1965,

Distribyﬁion

E'ﬁiié!i vias described ns » nev species by deschlimsnn & !Morel (1965).
They reported this tick {rom the southern ports of the Sudan and Guinea
Vegetation Zones of Sierr-~Lcone, Guiner, Ivory 7oast, Togo, Dahomey, Nigerie,
Senegal and Central Africa. ifforel (1972) identified some of our specimens
from the Northern Guinea Vesctation Zone of Migeric as Bl.gedgyi.
Inciduence

Unknovm.

B.geigyi is moinly 2 cattle tick,

Predilection sites

ot specified.

Disense relntions

‘mstudied.
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Genus HY. LOIM/.L

The genus Hyoslomme was crected by Koch (1894) when he described

thirteen species in addition tc three specics vhich had previously been

mentioned. Meumsnn (1911) roduced the gonus to four specice including =2

ner one vhich he created, In addition, he described four subspecies,
For the following tventy yenrs, nost 'orkers used ﬂffﬁﬁlﬂﬁi&ﬂ as a

"catchall" name for =11 species of Hy~clonm~. H.zegyptium Linne, 1758 is

now recogniscd 2s 2 distinct parcsite of tortoises in the lMediterranean area
and Near East (Hoogstracl, 1956),

The nioneer »ork on the clossification of the genus Hyalomma vwes done
by Delpy (1946). He obtained specimens from various sources and renred the
progeny of individunl females. In doing so, he s able to determine the
r-nge of v-riotion ithin 2 species and to demonstrate thnt the "specific
characteristics"” of vorious species werc infact minor differences among
individuals of one¢ species., Mot long ~fterwards, /dler & Feldman<lfuhsam
(1946) nlso began to renr Hyalomm~ from Palestinc. They ond Delpy arrived
at different conclusions rcgardin: the n-mes of individual specics., /. fter
exhausative studics of och's identificrotion, Feldmon-ilthsam (1954)
corrobornted Delpy's carlier speeics ith 2 few changes. l!Nowndays, the
terminology of Feldman-[fuhsam is jencrnlly rccented,

Hoogstranl (1956) reported thot Hetrunc-fum (= H.transiens) and
H.rufipes were common in the dricr arcas of the Ethiopian Faunal Region,

vhile H.impressum s restricted to the Fquatorinl Ncegions of Africe.
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He describoed .!_{.._t}_\.:._gitﬁw_n_ anc !;'f"‘.."‘.":.v:.i.‘ﬂ?j'.."!‘.'i from Horth Africe and ﬂ.imgult:.'t_u_m;
from Bast and “'est .fricn. 11 sperius heve evolved from the MNear East.

dany species of Hyrlomm® survive in soverc cnvironwents ond tolerate
extremes in temperature and Fuaidity (Moostraal, 1956). Iy lomma Species‘
are predomin-ntly threc-hast ticks, Jdults of most specics are ectoparasites
nf domestic "nim~1ls ~nd henee ore of considerable cconomic inportance. They
are also cfficient vectors of discasc-cousing organisms. Larvac and nymphae
of Hyalomme meinly paresitize rodents, hores and birds. Hoogstranl (1056)
predicted th-t in future Hyalomm- ticks will turn out to be nmong the

economic~lly most important of animal cctoparasites, to be found anywherc in

the world,

Hyalomma dromedarii Yoch, 1844; the «<amel Hyalomma,

Distribution

The camel Uvalomme ranges cxtensivelv north of 12°0M, latitude wherever

comels occur (Hoogstronl, 1956)., The tick hns been reported from cattle in
Sokoto, Nigerin by Strickl-nd (-9s1),

Delpy & Gouchey (1937) reported thot IH.dromedarii wes very tolerant
of 1o~ humiditics ond extrcemes in temper-ture (097 to 37°C). It has been
mentioncd by Hoogstrazl (1956) n2s the most completely descrt-adapted of all

Ixodid ticks.
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Husts
- ————

H.dromedrrii is o three=host tick thot ney porasitize two bosts only

vhen exposed to unfrvonr~ble conditions {(Uclpy & Goushey, 1937). The main
hosts nf the tick ~rc comels But e~ttle nnd sonctimes horscs, shecp, goats

end dogs may be nttacked (Hoosstronl, 1956),

Predilection sites

Hot specified,

Discnse relations

H.dromedarii is gnvolved in the tronsmission of Theileria spp. to

cattle and camels (Hoogstranl, 1056),

Hyalomm~ impcltntum Schulze nd Schlottke, 1930 (=H.brumpti Delpy, 1946);
Kratz's Hyalomma., This specics mas redescribed by Fratz (1900).

Distribution

H.impeltatum is -zidely distributed over “est =nd Iast Africa,
Unsworth (1952) rccorded this specices in Mireria but nomed it H.Efgggii,
occurring mainly in the Sudan Vegetation Zone. He stated that in this ~one
it is the most common Hyolommi spocics collected on cattle, and sujgested
that it requires dricr conditions of climnte than any other Hyalomma species.
Males and femnles nre found on cntile throughout the year with peaks

at the end of the rainy season (Stricklond, 1961),
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Hosts

Adults are found on all domecstic onimals with cattlc as the most impor-
tant hosts while larvae and nymphace parcsitizce rodents, hares and birds
(Moogstraal, 1936).

Predilcction sites

On cattle, H.impeltatum is found around the anus, udder, scrotum,
dewlap and axilla.

Diseasc relations

These arce insufficiently stodicd; Hoogstranl (19356) reported that

H.impeltatum was not a vector of Theileriz annulatz of cattle.

Hyalomma impressum Foch, 1844; the ™est African Hyzlomma,

Distribution

Heimprcssum is mainly a ™est Africon tick thot does not extend south

of the equator (Heogstrausl, 1956). It hoas been recorded from the northern

parts of MNigerir Dy Unsworth (1952), although he referred to it as H.impressum

rufipes. The identity of once of his samples, vhich was deposited in the
British Museum of Neturzl History in London has been verificd by Hoogstraal
(1956),

Incidence

Similar to that of H.impeltatum (Strickland, 1961},
Hostf

The chief hosts of adult H.impressum are domestic crttle,
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Predilection sites

——— ——— —t— - —

Similar to thosc »f Heimpelt-tum (Strickiand, 2961),

Discasc rel-tions

Unstudied,

Hyalomma rufipcs Voch, 18447 the hairy Hyslomao.

During the c¢arlier yenrs of the 1900's, Muttall named the hoiry

Hy~lomme, Heocsyotium impressum nd meny corkers that followed, copicd the

— e

precedent, Tt kas 21so been confused by Schulze, Delpy and Feldman-riuhsam
with E'Eﬂﬂfﬁﬂfﬂﬂ (sev Hocgstrral, 1956). Crimables (1951) referred to it as
H.impressum rufipes and Theiler (0 956) as Horufipes. The specimens of
Gambles and Theiler h-ve beun ro-cxomined by Hoogstraal (1956), ~ho confirmd
their identity as ~ Zistinctive speeics: H.rufipes.

Hovard (1908) considcered l_i_.ELf_:'Lp_Li n two=host tick *dith 2 single
gencrntion per annum.  Jock (1920) shorred thet the tick behoved both as a
two and threc-host tick. Theiler (1943) concluded that H.rufipes under
laboratory conCitions behaved »s 1 t-m-host tick.

Distribq}ion

Horufipes is widely distributed in many drier parts of Africa, but it
is rorely very commen in ony one locality (Hoogstraal, 1956). Unsworth (1952)

recorded it in Migerin as Miimpressun rufipes and Dound thet it had o wider

—

range than either Hoimpeltotum oo Heimproessum.

— e - —— —




16

incidence

——

Thediler (1958) renorted from sovthern /frics tht Horafipes occurred
in 211 deserts and semidescrt zens with reinfall uo to thirty inches per annum,
An incrense in temnerature associnted with increase in rel-tive humidity res-
tricted the range of the hodry Hyalommn.

Hosts

— e e e

Hoogstrarsl (2056) named «~-ttle ~s the chief hosts of the adult tick.

Predilection sites

On cattle, the tail region 'ms reported by Thorburn (1952) to be the
ain site of infestotion. Fatthysse (1954) referred to the perinenrl region,
vhile Hoogstrnal (2956) repocted the “lonks, Jenitalia, udder and perianal
region.,
Discasc relotions

Infestations of M.rufipes on cattle couse nbscesscs and sloughing of

the skin. This predisposes the cattic to attacks by Chrysomyia bezziano

crusing myiasis (Hoosnstranl, 1955).

Hyalomme truncotum “och, 1344; the  frieon Hyalomma.

—— .

Muttall »nd his school had 21rmys referred to Heotrunc tum as

H.oegyptinm, In the carly 1950's, most ~orkers nomed this species
H.transiens, citing Schulze (1919) and Delpy (1946) nos their roferences.
Feldmon=Muhsam (1854) re-cxamined type specimens of Y¥och and found them to

be identicnal =ith H.truncntum,

— e
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Distr;pption

According to loogstirazl (2955), H.truncatum is the sole endemic repre-
sentative of this genus that is widely spread throughout the Ithiopian Faunal
Region -nd nowhere else. It -~ommonly occurs in the drier parts of this Region
and :ppears to increase in numbers towards 2nd north of the equator. It is
rare or absent in foresis of western Africa.

Hotruncatum has been reported in Migeria as H.2egyptium by Simpson
(1912 a,b), as I.impressum transiens by Unsworth (1949), as H.impressum

sub sp. by Sambles (i951) and as Eﬁfﬂﬂﬂfiﬁﬂi by Unsworth (1952). It was
found to be the most common and videly distributed of the hyalommas in North-
ern Migeria (Strickland, 1961),
Incidence

Hoogstraal (1956) asserted that ".truncatum like H.rufipes is
xerophilic but that it probably differed from the latter in certain ecolo-
gical requirements which are yet fo he determined. Theiler (1956) reported
that in southern Africa the tic» -as rarely nresent in those areas with more
than 25 inches of annval precipitation. Dut Hoogstraal observed that the
Africen Hyalomma tolerated a slightly higher range of rainfall, He suggested
that 2 combination of factors including higher temperatures, prolonged dry
seasons and lower relative humidities hove a bearing on the occurrence of
E,truncatum.

inswortk (1952) did not find the tic* in the high rainfall areas of

southern Nigcria. All collections were from the more northerly areas,
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Hosts

Numerous a2uthors liave recorded ecpttle as the most common hosts of adult

H.truncatum (sce Hoogstraal, 1956).

Predilection sites

“ilson (1946) noted that adults infest cattle in the brush of the tail,
in between the hooves, in the inguincl region and perianul area, and on the
scrotum and ndder.

Dis¢ase roelations

H.truncatun is not knorm to transmit any piroplasms to cattle, but it

may ceuse sweating sickness (Hoogstraal, 1956).

Genus RHIPICEPHALU@

Continental Africe is the original home of Eﬁiﬂifﬁghfiﬂi ticks.
Zumpt (1950) recoznised 46 species and subspecies, 39 of which occur in the
Ethiopian Faunal DNegion; tvo are oriental and five inhabit Northern Africa,
Southern Europe and Russia, The jenus contains morc than twice as many
endemic African species as any other jenus of Ixodids (Hoogstraal, 1056).
Pioncer work on this complicoted genus has been done by Theiler (1947; 1949;
1950 2,h) “ho reared individusl rhipiceplialid spceies, Further efforts to
revise the genus were by Feldman- uhsam (1952), Theiler et al. (1956),
“alker (1956), and Morel & Vassiliacdes (1962).

Rhipicephalid ticks can either be tvo- or threc-host parasites, and

they cre kno'm to parasitize a wide range of animal sperics.
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They are quite restricted in their c¢colopgical requirementis, several species
being confincd to forests, highlrads, semi-descrt regions or areas with high
rainfall, The most critical linditing factor in their distribution is relative
humidity (Hoogstraal, 1056)., Tley arc cconomiczlly imoortant as reservoirs

and vectors of human and »nim~1 disecscs.

Rhipicepholus appendiculatus “cumann, 1901; the bro'm car-tick.

Distribution

R.appendiculatus ranges from its northern iimit in southern Sudan and
Ethiopia to Pretoriz in South Africn, “ithin this range it is absent in
descrts and in arces without shrub cover. It is common in the Congo but
entirely absent in “est Africo. ilovever, Simpson (19'2a) has reported it

as oceurring in !Migerio but this has ncever been corroborcted by other workers.,

Rhipicephalus compositus Meumann, 1297 (=%.ayeri Lewis, 1933);

the East African highland browm tick.

Distribution

R.compositus is an 5ast Afric-n NHighland tick with scattered populations
in the highlands of Central and "est Africa, lorel (1964) refers to the
Central and “est African species a8 Rhipicipihzlus cliffordi torel, 1964,

It has been reported in Nigerin by Unsworth (1949), !Mettam (1950), Gambles
(1951) and Theiler et al. (1956). Unsworth (1952) rccorded it from the

highlands of Bauchi plateau, but :lso found it in lower parts of Northern

Nigeria .
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He referrvd to this species 2s 5.12:51. Strickland (1i961) only found this
specivs “round ¥aduna.
Zpsifitore

l=tthysse (1954) obscrvud 1argest numbers of R.compositus in the months
beforc the rains set in.

Cattle have been mentioned as hosts of the adult tick by several authors
including “ilson (1045; 1050 a,b), iiatthyssec (1954) and Theiler Ei.i_'(1956)'

Predilection sites

Unstudied,

Disease relations

fccording to "ilson (1953}, R.compositus c¢-n transmit East Coast fever

e — it

crused by Theileria parva, But Yeoman & “nlker (1967) reported that this

is unlikely since in nnture immaturc stages of the tick have never been

collected from cattle.

Rhipicephalus evertsi evertsi Moumonn, 13977 the red ticlk.

— e e

The red tick is widely distributed throughout the Ethiopian Faunal
Region, but it is absent in ~ertnin areas of "est ffrics (Hoogstraal, 1956),
Unsworth (1940; 1952) reported its oceurrence in Migeria, moinly from the
extreme north-eastern part of the country and suggested thot this species

wz2s confined to areas =ith an rverage annual roinfall of less than 45 inches,
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Theiler & Robinson (1054} reported that the tick did not occur in very dry
regions of Southvest /frica. This species hos also been recorded in Nigeria
by Mettam (1940; 1951), Gambles (1951) and Strickland (1961).
Incidence

Hoogstraal (1856) reported that the precise geographical limits of the
red tick are yet to be determined and suggested that the annual rainfall
required for the survival of this specics varied wdith other existing clima-
tical conditions.
Hosts

R.evertsi commonly occurs on several domestic animals including cattle.
Hoogstraal (1956) considered it one¢ of the few rhipicephalid ticks with a
tvo-host type of l1life cycle.

Predilection sites

Yeoman & "alker (1967) named the peri-anal region.

Discase relations

Lounsbury (1606) proved that R.cvertsi would transmit Theileria parva.

Barnett was reported to have isolated T,parva from field spccimens during
an outbreak of East Coast fever, but he did not believe that the tick would
also transmit benign thcilcriosis caused by T.mutans (see Yeoman & “alker,
1967).

R.cvertsi is also knovm to transmit the spirochacte Borrelia theileri

in cattle (Theiler, 1000),
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Rhipiccpuslus longus Meumann, 1907 (= 2.falcatus Neumann, 1908); the scimitar-

shicld ¢ pc brovn tick.

Distribution

Hoogstraal (1956) nointcd out that MN.longus is mainly o "ést and
Centrrl African tick with 2 fe populations scattered in East Africe and
the northern pert of southern /friza where the humidity is high. It has been
recorded in Nigeria by Zumpt (1942) as R.falcatus and by Gambles (1951) as

R.capensis longus. TInsworth (1952) found it in the Cameroons but not in

Nigeria.

Incidence

R.longus is a tick of more humid ~reas, It is a roiny scason species,
whereas the closely reloted, R.copensis is a dry season form (Hoogstrazi,
1956,

Hosts

Several workers have reported cattle amony domestic animals as hosts of
R.longus (see Hoogstraal, 1956).

Predilcction sitgi

Unstudied.

Disessc relations

These are unstudied,
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Rhipicephrelus pravus Wnitz, 2920 (= Tuneovi “rburton, 1922); the Ezst

ifricoan convex—cyod bro'm tick.
Distribution

P.pinves orimcrily ink-bite the drior prcts of Iast Africs. Its dis-
tribution extends into rentrrol ad sonthern Jfricn ~nd ~lse inteo the west
[frican borders (Hoogst=-nl, -936), In Migeric, it s recorded as R.neavi
punct~tus by Sombles (1951) and ““iker (2956)., "nsworth (2952) recorded

R.pravus from the Cameroons but not from 'igeria.

Incidence

——— - —

Theiler & Robinson (1953) st-ted thnt R.pravus in South Africe preferred
dry parklisnds to more humid pnr¥l-nds or onen grosslands. It occurred in
aress with a scasonnl roinfall thet ~ltern~ted with long dry periods.

Hosts
—_—

"ilson (1950 b), Uns-orta (1952) ~nd Theiler & "obinson (1953) =211

mentioned cattle s hosts of the nduli tick. Hotewver, Matthysse (1954)

noted in MNorthern Phodesic that the ndults woere more common on wild game

than on domestic <attle. "Talker (1956) shoed thot R.provus had = three-host

type of 1life eycle. Other =orkers (“iison, 1950 by Thedler & Robinson, 1953)
verc unnble to rear it under laborniory conditions.
The immature stopes of this sperics do not feed on large domestic animals,

Predilection siﬁﬁg

The great mojority of specimens are found outside the earflap of the

host (Ycoman & ""alker, 1967).
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Diseansc rulations

Lewis et =21, (1946) reported thnt R.pravus is ~n efficicnt vector of

Theileri~ parve in the 1aborntory. But Yooman & “"nlker (1967) contended

that, becruse immoture stroges of the tick do not feed on coattle, the species

is probably not = vector in n-turc,

Rhipi ceph-lus sanguiners sanzuinceus L-tredille, i306; the kenncl tick or

- e —— -

bromm dog-tick.
Distribution
Effgnguineus ‘g first described from Southern Frence. For this reason
eny vorkers did not consider it o typicn] /Afric-n species, However,
Hoogstrarl (1956) argvwed th-t beecrusce the specics is typicnl of the genus

Riipicephalus whish is undoubtedl; of /frican origin, R.sanguincus was also

typic-1ly Africon. The tick has been 'ell cdapted to the domestic dog, which
is probably responsiblce for its world-wide distribution. It hos been
reported from Wigcerin by seversl rorloers (Simpson, 1912 n,bL; Connal &
Coghill, 1917; Pearse, 1926; Philin, 193% =,b; ilettam, 1940, Findlay

& Elmes, “947; Findl®y & ircher, 1942; Fiosson, 1949; Gomblos, 1951;
Unsworth, 1952; Strickland, 196'). Ta an cxtensive study of the Rhipice-
phalids of the s nguinevs grouo, ‘orel & Vassilindes (1962) concluded that
there arc five distinct speci:s ~hich arc separ~ted on the basis of théir

morphology, ecology, host preferince ond geographicnl distribution:-

(2) Rhipicepholus sanguincus wvhich has its natural home in the
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periphery of the Sthars desert »nd the Near Bast. The tick hes

been ndopted to the domestic doyg, and is now vbiquitous in its

distribution.

(b) Rhipiceph-lns guilhoni shich nzturslly inhabits the northern

Sudan s-~vennahs ond sahelisn pl-ins from the /tlantic to enst
Chad.

(¢) Rhipicephalus sulcstus ~hich naturnlly inhobits the Sudan and

Guinca Vegetation Zones,

(d) Rhipicephatus turenicus +hich is » parasite of herbivores and

crrnivores in the lediterronean region and in China,

(e) Rhipicephalus pusillus which is nrimarily parasitic on wild rabbits

in the western Mediterrancan region.

Threc of thesc species, i.c. R.songuincus, R.guilhoni and R,sulcatus

appear to occur in Nigeria., They are a1l threc-host ticks.
Incidence

R.sanguincus seems ~lmost iadependent of its physicrl environment

(Yeoman & "Talker, 1067).

Hosts

R.sanguincus is the truac dog tick but mey occnsionally be found on
cattle which are in contact with dogs.
Re.guilhoni and R,sulcntus arc not restricted to any mommalian host

also parasjitize cattle,

of

and
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Prediicetion sitcg

On cattlce, this group nf ticks feeds mainly on the head, back and
undersides (Stri-kilrnd, 1961),

Disensc relstions

In nature, R.s onguinecus iz ¢ very effective vector of various blood-

par-sites of dogs. flioogstr-o1 (1656} suggests that it transmits the
spirochrocte Borrelic theilerd of cattlc. Althouvgh species of the sanguinecus

group have been increminnted ss vectors of several pathogens of bovine disea-

ses through experiments, their role in naturc is insufficiently knoime.

Rhipicephnlus simus simus Yoch, 1344; the glossy ticlk.

Distribution

R.s.8imus is = three-host tick nnd is distributed throughout the

Ethiopian Faunal Region. In "est [fric-, it was also nemed R.s.scnegalensis.

This tick hss been reported in ligerin by Simpson (1912 =,b), Unsworth (1949;
1952), Mettam (1950) nnd Stricklrnd (1961),
lMorel & Vassiliades (1964) and lorel (1972) have reclassified this
group ~nd suggested the follovwing species:
R.simus, ~hich is restricted to Soutk and Wast Africa.
R.muhsan~e, which only occurs in "'cst Africo,

— o —

R.senegalensis, which belongs to st and Central Afrdca.

Morel (1972) confirmed that both R.nuhsamac and R.sencgalensis occur in

.
- — C———

Nigeri-.
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Rhipicephalus muhsamae lMorel & Vassiliades, 1964.

Distribution

This species only occurs in the Sudan and Northern Guinea Vegetation
Zones of Vest Africa, It is a three~host tick which has been recorded before
in Nigeria as R.simus simus (Unsworth 1949, 1952; Strickland, 1961).

R.muhsamae requires a habitat with a yearly rainfall between 20 and
50 inches,

Hosts

Adult ticks parasitize cattle while larvae and nymphae are mainly found

on game animals (Hamad joda, 1969).

Predilection sites

On cattle, R.muhsamae engorges chiefly on the dewlap, behind the
fetlocks and in the interdigital space.

Disease relations

Unknown .

Rhipicephalus senegalensis Yoch, 1844; the scimitar-shielded glossy tick.

Distribution

E.segggalensis is a West and Central African tick with scattered foci

in Bast Africa (Hoogstraal, 1956), This species belongs to the Guinea
Vegetation Zones and has been recorded in Nigeria by various authors as

R.simus, Unsworth (1952) only found it in the north eastern parts of Nigeria
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and concluded that its distribotion 1ight be similar to thot of R.muhsamae

(quoted by him ~s M.s.simus). But orel (1972) is of the opinion that
nlthough the t=o spucius overlip .ach other, R.scunegnlensis is more hydro-

ohilc and therefore, hor - morc couthern Jistribution.

Incidenc

—— -

This threc=host tick prefers regions vith o minimum rainfoll of 40
inchcs and remoins nctive thooughoui the greater part of the yenr provided
there is adequate humidity.

Hosts

Largc game nd domestic animcls ~rc¢ infested by adult R.senegalensis.

Cattle have been listed 2s hosts by Zumpt (1943), Nousselost (1951) and
Unsworth (1952), Immeturc stoges nrobobly feed on rodents (Hoogstrasl, 1956).

Prediluction sites

Sites on cottle include the head, devlap and perincum (Strickland, 1961).

Discose rcl*}ions

There arce no records of P.senegalunsis ns o natural vector of bovine

— o ——— e —

piroplasmosis,

thipicephalus ziem“nni Meum nn, - 904.

n.ziemanni h:s been found in fligeris by Unsworth (1952) but only in the
rain forest of the south-western part of the country. Stricklsnd (1961)
found only onc specimen in the cxtreme south of northern Higeria. It appears

to be completcly ~bsent elsewhere in the country. Hamadjoda (1969) has

reported this species from cottle, sheep and game in the Cameroons.



30

Gunus HABIAPHYSALIS

Tirks belonging to the gunus Hoem~phys-lis are sm11l and inconspicuous
and crn be vnsily overlooked by collectors crcept when ~dults are in the
enjorged st-te (Hoogstr-cl, 1054), Furthermore, thesc ticlks are mainly
ectopar-~sites of lL:rexes, birds and bedgehogs. MNuttall & "'“rburton (1915)
verc first to revisc the genus, vhich in Africs is represented by the ubiqui-

tous H.leachii leachii and -bout 15 otler less well kno'm specics,

Hacmaphysalids are usunlly thoce-host prrasites. The lifc history of

‘E'lfiﬂlfﬁii and of E.ﬁciculifcr hove been studicd in some detail in the

laboratory. H.l.leachii may be n rescrvoir of Q fever,

——

Haemophysclis acicelifor “arburton, 1913; the sharp~spurred Haemaphysalid.

Distribution

H.ociculifer inhabits the fososts of "est and Central Africa (Hoogstraal,
1956). Theiler (1945) suggested thzt this species hos been cstablished in
South /Afric~ through tronsportotion of cnttle. The tick has been reported
in Nigeri-~ by Unsvorth (1949; i952) and Goembles (1951). Unsworth (1952)
found the mejority of species in soutli-vestern Nigeria,

Hesgenee

H.nciculifer was found to occur in highlend regions with » minimum
annual rainfall of 30-40 inches.
Hosts

Antelopes, ~mong other game are the most common hosts of H.aciculifer,
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Lewis (1934), Theiler (1945), "ilson (1950 1), Unsworth (1952) nnd Yeoman
& "“alker (1967) have nll report.d that dowsestic cattlc may serve as hosts of
the ~dult tick,

Predilerstion sites

These have not been recorded,

Nisensc relations

These have not been studicd,

Haemaphysalis leachii leachii Audouin, 48277 the yellow dog-tick.

-
(s
——

Distribution

H.1l.leachii is 2 ubiquitous tick of tropicnl and southern Africa
(Hoogstraal, 1956). Yt was found to occur in Mligeria by Simpson (1912 a),
Nutt21ll & “arburton (1915), Johnston (19.6), Perrse (1929) and Strickland
(1961),

Theiler & Robinson (1953) reported thot in South Africa the tick was
limited in its spread by incre-sing -ridity. It did not survive in regions
with ~n annu~nl rainfoll of less ti-n 20 inches irrespcctive of the vegetation
type. But in the northern Suden where r-inf-11 is eithcr nil or less than
10 inches znnually, H.l,lenchii is still common on foxes (Hoogstraal, 1956).
In nature, thc yellow tick may produce t'om generations annually,

Hosts

The domestic dog is the common host of the adult stege., Heoogstranl
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{1956) reported that c-ttle may be ~ttocked especially in areas where man,
cettle and dops sluen together,

Preditection sites

Thesc are not spurified for cattle,

Disease relations

H.l:leachdi has been reported ns - vector of cnnine piroplasmosis

-m s mEna

{Lounsbury, 1901),

Haemephysalis parmata Neumann, 1905; the "est African Antelope Hacmaphysalid.

Pistribution

H.parmota is common in Central cnd “est africn with pockets in forested
highlands of eastern Africa. It is cspeciznlly numerous in the Camcerooms
(Hoogstranl, 1956). The tick hrs been reported from Nigerin by Ziemann {1905),
Neumann (19i1), Simpson (1912 b) and Muttall & 'arburton (1915},

Incidence

H.parmnta inhabits humid and forested regions of Yest Africn (Hoogstraal,
1956).

Hosts

fdult ticks chiefly parasitic antelopes but any domestic animal may
be att-ckeds Cattle have boen reported -s hosts by Neumann (1905; 1911),
Ziemann (1905; 1012), Muttall & "arburton (1015; 1016), lettam (1932),

Schoenaers (1951), Rageau (1953) nnd Hoogstraal (1934),
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Prcqi}ecticn sites

Mot specified.,

Discas¢ rclations

These hnave nat been studied,

CATTLE TICYS IN THE 'ETHERL/NDS

References to ticks in the Metherlands are very few., /FArthur (1963) has
included ticks of “estern Europe in his review of British tickss Twvo genera,

Ixodes and Haemaphysalis occur in the Netherlonds.

Genus IXODES Latreille, 1795.

The genus Ixodes h-s been revivowed by Nuttall & "srburton (1911) and
by Nuttall (1913; 1916), The group consists of highly specinlised three-
host ticks which arc parnsites of small obscure hosts (iloogstracl, 1956).
Its phylogeny stems from the pr‘iixodoiduﬂ stock. Twenty five species have
been described from sifricc, but none 2r¢ kno'm to be vectors of disease to
cettle, I.rubicundus mey however ~ct ~s »n import-nt vector of shecp
parslysis in South /lfricn,

fbout 16 spccivs of Ixodes occur in Britain and the European Continent
(Airthur, 1963), In this revicw woe shall consider only thosc species that

par~sitizc cattle in the !letherlonds.,
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Ixodes ricinus Linnncus, 1758; the c-stor-binn tick,

Distribution

fathur (i963) reported thaot thds tick is widely distributed in Europe
and Russia. It nlso occurs in north~west /fric~. Reference to it in the
Netherlands was mode by Mutt~11 % “'~rburton (1911) ind Arthur (1963),
There nre many more roeferences in rel~tion to discose tronsmission.
Sacsgence

I.ricinus is 2 three~host tick, Its biology hns been cxtensively studied
by numerous workers ~mong vhom ~re, MMacleod (1939), Milne (1945; 1947; 1950),
Campbell (1050) and Lees & Milne (1951), The life cycle of the tick may
last for two or three years depending on climatic conditions. 1Its activity
is mainly limited to the spring 'nd autumn,

Milne (1949) cited farm ~nd domestic mommals as hosts of I.ricinus,
Other hosts reported, include wild mommals and birds. Arthur (1963) has
recorded nymphne and larvse on o shrew and mole in the Netherlonds.

Predilection sites

On large nnim-ls including crttle, ticks attach on the facial region,
the ears, snout and chin, »nd in the axillae and groins, usunlly decreasing
in numbers from the forc-pert of the hody backwards (Arthur, 1963).

Diseasc relations

I.ricinus is = vector of louping-ill virus of shecp, tick-borne fever

of cottle and bovinc piroplasmosis (Arthur, 1963).
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Ixodes huxagonus Leach, 18135,

Distribution
I.hexagonus is widely distributed in Europe and Morth-"est Africr.

It has buen found to occur in the Metherlunds (Lrthur, 1963).

Incidence

The season’ 1 occurrence of I.lex-gonus is closely genrod to the
hedgchog. Arthur (1963) reported that the periods of greatest infestation
were April-l"ay ond lSugust,

Y.hexagonus is mainly o nest - inbabiting tick, prrasitizing hedgchogs

and other small wild mommals, ~lthougk the femole ticks may psrasitize cattle.

Prodilection sites

These are unstudied on cnttlo,

Digsenase relations

The tick is not knom to be 1 vector of any p-thogen,

Genus HAEMAPHYSALIS Koch, 1844,

In Buropc only five speccies hove baen described., Only onc of these

species ocrurs in the Metherlands.

Haemaphysclis punctata Canestrini & Fonzajo, 1877.

Distribution

This species is the only representative of the genus in Britain and
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“estern Europe. It is not common in the %ritish Islcs, but is apparently
mentioned to occur on the Furopean Continent including the r'etherlands
(Arthur 1963). In the MNetherlinds as in “'est Germany, the species seems to
be restricted to the «oastnl arcas (Friedhoff, 1072).

H.punctata is a three-host tick. 'ork by Nussian scientists indicates
that the tick is active on the host in spring and sutumn. There have been
reports of adults on the host throughout the winter and even continually
throughout the year in southern Russia (Balashov, 1972)., Barnett (1972)
observed that in Britasin this species may extend its lifecycle over two or
three years,

Hosts

Arthur (1963) reported that adults of H.punciata preferred larger
mammals such as ccttle und sheep as bhosts. The immature strges are commonly
found on small mammals such as t!c¢ hedgehog end on birds,

Discasc relations

H.punctate has been reported by Stockman (1908) to play 2 role in the
experiment 2l tronsmission of babusiosis of cettle. It is also capable of |

transmitting Theileria mutans in the laboratory (Arthur, 1963). Brocklesby

& Barnett (1970; 1972) reported that H.punctats collected from the field,

trensmitted Babesin ma jor and Theileri- mutans.,
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TICK ~BORNE_PARASITES: INTRODICTION

— s —

A greant impetus was given teo the stud- of tick-borne disceases when Smith

% ¥ilborne (7893° proved that the caitle tick Boophilus annulatus 'ras the

vector of Babesin bigemins, the cruse of Texcs Tever, A continuous chain

of infection from the infocted to the clean snimnl, with the tick as the
connecting 1link, was shown to o-cur. For the first time in the history of
diseasc, o protozosn paresitc was shovm to be capable of transmission by
2 blood-sucking narthropod. As the 1list of discascs grew, it has gradually
become recognised that infect ticks surpess all other crthropods, including

the Insccia, in the number and voricety of discases which they transmit.

TICK~BORNE PARASITES OF CAT{EE_IN MIGERIA.

Several parnsites including Protozon, Rickettsia-like orgnnisms and
Spirochretes which »re kno'm or considercd to be transmitted by ticks, are
found in "igerian cattlce. [acfic (19-3) was the first to roport the presence

of Theilorin mutens Theiler, 1705 and 3abesi- bigemins Smith % Yilborne, 1893

—— —

in the blood of cettle in Nigerirs. Since then, veterinnry workers have
only referred to the existence of "piroplasmosis™ of livestock in various
annual reports of the Vetcerinary Vivision of the linistry concerned with
animal henlth. One obvious reason for this was their preoccupction with
epizootic diseascvs such 28 rinderpest, picuro-pneumoniz and trypanosomiasis.
Follers & Yuil (1967) carriced out =n investigation of tick-borne para-

sites, present in Migerian cettle.
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They observed the Tollowing organisms in four cottle which were splenectomized
for this purposc:

Babesis bigemin: Smith & Yilborne, 1892,

———— S———— - g

Theilerio meutans Theiler, 1906.

——e — — ——

Ancplesm: margin-le Theiler, -910,

Hacmatorenus veliferus “Jilenboerg, 1964,

Eperythrozoon renyoni Adler & Ellenbogen, 1934.

Eperythroroon teganodes Hoyte, 1962,
Fuil (1969) reported the prescnce of Covdrin ruminontium Cowdry, 1926

the causativc ~gent of herrtrater, in the br-in of cottle slaughtered in

Zari=,

Onc record of Yaemobzrtonell:s bovis Donaticn & Lestoquard, 1934

vas reported by Buys & Folkers (1970), ~hilc Anaplasma centreale Theiler,

1010 sas eobscrved -~s o single infection on only once occersion, but was often
found in vhat s considercd r mixed infection vith A.marginale (Leeflang,
1974),

Annual reports of the Veterin-ry Depnrtment (1927; 1929; 1930) mentioned
the occurrence of spirochaetes in cpttle, vhich were detected by blood smear
cxamin~tion. It is most likcly thot thoesc spirochactes refer to Borrelia
theileri Laveran, 1903,

Fuil (1969) considered the t-o 3abesia specics, A.marginalc and

C.ruminantivum 2s the most importont tick<borne organisms in cattle in
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Horthern Nigerin.

Uileaberg (1972) suggested that the nome "cbesis argentin- Ligniéres,

1509 be wsed Tor the small brbesi: spuecics of the tropics nnd sub-tropics.
B.berbers Scrgent ii‘il"1924 ~nd 1.22253 ﬁnuﬁé, ~-8388 rrv synonyms of
B.argentin-,

So far, no work h-s been donc on tick trronsmission of bovine parasites
in Mgeriae llowever, from the world-liter-ture o list of tick-borne

parasites relotive to their vectors ~thich ocecur in Migerin, is given in

Appendix V,

TICK-BORNE PARASITES OF CATTLE IM THE NETHERLANDS

Fuil (1967) listed for the Metherlands the blood parasites of cattle
which ~re kno'm or considered to be transmitted by ticks. These are:

Babesia divergens !IcFadycean & Sto~kmen, =911,

Babesia major Sergent et al., 1026,

Ehrlichia phagocytophilic Foggie, 1951.

Eperythrozoon "renyoni Adler & Ellenbogen, 1934,

Eperythrozoon tegenodes loyte, 1962,

Since then, Eperythrozoon tuomii Uilenberg, 1965 +ns isolated in the

Netherlands by Zwart ct 2l. (1969), ~thile Schillhorn van Yeen &

Leyendekkers (1971) reported the occurrence of Borrelia theileri Laveren,

1903 in yearling cattle on the isl-nd of Ameland,

The occurrence of o large Babesin~ in cattle was first described
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in the 'etherlands by D¢ Jong (-902; 1903), The par-sites vwere identified

as 2cbesis bigemin: Smith & Yilborne, 1093, In 1004, Do Jong described

= -~
the occurrence of = smaller Babesin, rhich he nrmed Babesis bovis Babes,

1588 in PDutch c2ttle -nd even inecluded o third species whick he named

Bobesin rupturac lienalis becruse of the obscrved spleen ruptures in the

course of infection.

vri jburg (1928), among other workcrs, refused to nccept that 3.bovis
in the Netheriands was infrct B.divergens ns described by licFadycon &
Stockman (19:1) in Bnglond. Confusion chout the nomencl-ature of the small
bovine Nabesidae in Turope vms finnlly solved when it as generally accepted
that Eﬂﬂiﬂﬂfﬁﬁﬂi was tr-asmitted by Eypggi Eﬁfiﬂﬂi which oczurred north of
44.5%1, whilc Jebovis ras widely distributed south of 44,59, where its
vectors Doophilus spp. and "hipicephclus spp. occurred (sec Bool et al.,
1961). These genern of ticks do not oeccur in thoe Netherlands, hence the
abscnce of this Babesis speécics in the country. Yilenberg (1972)
suggested thot the nome B,bovis should not be usced =ny more, but replaced
by B.argentin, Lignieres, 1909, The smell Bubesin described by De Jong
in 1904 thereforc, must hrve been Z.divergens, vhose vector Ixodes ricinus
is the most common tick in tl.c Mctherlands,

vri jburg (1913) confirmed the “inding by De Jong (1902; 1903) of the
large Eﬁhfﬂil specics B.bigeminn in Tutch cattle, but no further reports

on its occurrence in the Metherlands nre cvailable. Bool et al. (1961)

studied the morphology of the l-rge "nbesiz in Dutch cottle and identified
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it as Babcsia major. This was confirmed by Zwoart et -1, (1968), who used
vorious methods to study the diffouronces betreen 3.bigemina ond the lorge

Babesi~ occurring in Dutch cattle, Zergent ot al. (1045) assumed that

—

Babesirs rupturnc lienalis, described by De Jong (1904) ond Ynuth & ileiszner

- — o ———— ——

(1921), 'ms also Babesis mojor.

It »as suggested by Knuth (1915) that B.mojor is tronsmitted by

Hacmaphysalis punct~tr and this could explroin the rare occurrence of this

Babesin species in the Metherlonds (Bool et 2l., 1961). However, ""ilson

——

(1964) accumulated cvidence to show that Ixodes ricinus also played o role

in the treansmission of B.major.
Tick-bornec fever in cattle was first described in the Netherl-nds

by Bool & Reinders (1064). The par-.site, Ehrlichin phagocytophilia,

is tronsmitted by Ixodes ricinuse. Similer to Bebesia spp., sdult cattle

are more susceptible to infection thon c-lves.

In 1965, Eperythrozoon wenyoni -ms detected in the Netherlands in

splencctomized c-lves that had bien inorulrted with blood from apparently
hezlthy cattle ond with a suspension of JT.ricinus nymphae. The occurrence
of E.teganodes was similarly detccted (Vuil, 1967). This was followed by

the isolation of E.tuomii by Zwart ¢t #1. (1969). Eperythrozoon spp. have

little pathogenic significnnce.

Rorrelia theilcri has no p-thogenic significance but is common in

cattle in subtropical and tropical climntes, vhere it is transmitted by

Rhipiceph~lus =nd Boophilus ticks (Theiler, 1905; 1009), Its'
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occurrence in temperste climates had not been described until 1971 when
Schillhorn van Veen & Leyendokkers observed the parasite in the blood of
Dutch cattle on the island of /me¢lind wherc both I.ricinus and Hepunctata

rre¢ kno*n to occur,

DEVELOPI'EMT QOF BABESIA SPP. IN THE TIZE YRECTOR

Koch (1906) w=s8 thc first to study the 1lifc cycle of Babesia bigeminre

in Boophilus austrslis, PRhipiceph-lus cvertsi and Hyalomma aegyptium.

He described the presence of pearshaped -nd ~mocboid bodies in the tick gut
nd postulated somc form of fusion of individuals. He recorded multiple
division stages but vas unable to relate these phenomens to the actual
developmental cycle of the tick, c¢ven though he saw clavate parasites in
the ova,

Dschunkowsky & Luhs (1910) confirmed the findings of Koch but gave
no further details. So also did Travicy (1915) in his studies @n Boophilus
annulatus,

In his investigations, Roscnbuscli (1927) was able to describe the

development of B.bigemina in Hoophilus microplus. He traced elongated

forms in the gut and haemolymph which by multiple fission in the gut cells
gave rise¢ to infective forms in the salivary gland alveoli. Some of the
elongoated forms werc located in the uterus and subsequently in the ova
without any further multiplication. Further development occurred only

after the outcoming 1-rvae had c¢ngorged on blood. Rosenbusch was of the

-
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opinion that B.nicroplus was thc detorminate host of B.bigemina and that
its development-l cycle was indupendent of crttle.
Dennis (1932) reported various developmentnl steges of B.bigemina in

the gut =nd ova of engorged B.oantlcotus ond postulsted thot development

rommenced tdith the undon of "isopgrmetes™ in the gut contents with the
eventual formation of 2 motile "ookincte'", This form entered the uterus and
hence the ova, Here they formed "sporokinctes'" +hich in ihe end invaded
snlivary gland alveoli vhere, by some form of divisions, they gave rise to
smnall infective sporozoites. Thus, Dennis was the first worker to suggest
the presence of sexual stages of Babesic in the tick vector. This was

re jected by Regendanz (1936) who denied tre presence of sexual reproduction
in the vector and postul:ted that the development vas comparable to that o:

3.canis in Dermacentor reticulatus, vhich according to Regendanz % Reichenow

(1933) took place by a series of binary fissions with the formation of
motile vermiform stzges. These stages were also located in the ovaries.
This was confirmed by Shortt (1936; 1973) and by Brumpt (1937).

In their study of the developmental cycle of B.bigemina in Boophilus

calcaratus, (syn. Boophilus annulatus) [luratov & Vheisin (1959), like other

workers described the formation of these "vermicules": the ingested parasites
penetrated into gut epithelial cclls of the tick where by schizogony they
formed amoeboid or round "agamonts', Thesc forms then entered the body
cavity and invaded all organs of the tick vhere multiple fission occurred.

Finally, these "vermicules" were observed in the egg in which reproduction
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was also by multiple division.. s the cgg became older and the larvae
developed, "vermicules" -were gbscerved in verious tissues of these larvae.
Muratov & ¥Xheisin (1959) therciore, concluded thet the development of
B.bigeminn was solely by ascrunl roproduction in the replete female tick and
its larval progeny.

fnother protngonisi of soxunl reproduction in the tick wes Petrov (41941},

He described the development of Sabesiella bovis in Ixodes ricinus and

agserted thet the cycle was very similar to that described by Dennis (1932)
for B.bigemina. He also reported transovarial transmission as well as
stage-to-stage trensmission of the pzarasite, Mowever, Polyansky &

Kheigin (1959) rejected the viork of Petrov and concluded that the development

of Babesiells hovis in Ixodes ricinus followed the same pattern as that

described by ifuratov & Yheisin (195%) for B.bigemina in B.calcarntus.
Joyner et al, (1963) suggested that ~hat Petrov (1941) called Babesiella
bovis wos perhaps B.divergens,

1i (1956), MMarkov & fAbramov (1957) and Ei (1958) studied the develop=-

ment of Babesin ovis in Rhipiceophalus bursn, They all described clavate

and oval forms of the parasite in verjous stages of development in the ovary
and cggs of the tick.

Rick (1964) dcscribed the devielopment of B.bigemina in B.microplus in
detail, Hce worked out the deovelopment of the parusites in the replete female
tick, in the larvn and in the nywmph. In another paper the 1ife cycle of

B.argentine in Bumicroplus was illucidated (Riek, 1966). From these studies,
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Riek could not provide evidence of sexunl reproduction in the tick although
various forms were obscrved which could indic-te nnisogamy.

Friedhoff (1969) workcd out the devcloprmont of B.ovis in replete females
of R.bursa. He described merozoites wnd fission bodies in the gut, haemolymph,
overy, cggs, epidermis, muscles and Malpighian tubules. le concluded that

cycles of multiple fission occurrced in 211 the orgoens, cspecially the ovary.

DEVELOPHEMT OF THEILERI.. SPP., IIT THE TICK VECTOR

Gonder (1911) s the first worker thot studicd the development of

Theileris parve in Rhipicephelus sppoendicul-tus, He reported micro- and

macrog-metes and n mobile ookinctce in the tick intestines and infective
sporo»oites in the salivory glends. Thus, he postulated a scxual reproduc-
tive cycle in the verctor. Muttn1l & Hindlce (1913) could not ~gree with these
findings. However, Tordry & Ham (1932) were convinced of the presence of
zygotes in the gut of nymphrl ticks that h-d engorged on cattle infected

with T.parve. They o1so reported motile ookinetes in the haemocoel and

salivary glends, somc 3 to 6 weeks post replcetion. Further development
took pl-cc only after the nymph h-d moulted, when » sporont was seen in

the salivary glands of the adult tick. Sporozoites were detected after

3 days of feeding on 2 new host,
Redicheno (1940) completely re jected the findings of Cowdry & Ham, He
csserted that no theilerinl bodies could be detected in the tick until

~fter moulting ond the tick hod commenced feeding. He described small
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theilerinl bodics in the secrctory nlveoli of the salivary gland cells
and concluded thnt the only form of reproduriion took place by repeated
binsry fission.

flartin et -1, (1964) concurrcd rith Reichenor but reported that
reproduction 'ms by multiple fission of schizogony type rather than by
repected binsry fission.

Barnett (1968) doubted thc cxistence of o sexual stage in the tick.
He observed limited multiplication, restricted to the salivary gland alveoli
only, after the tick had mounlted., This wa2s followed by an intensive
multiplicntion upon feeding. Consequently, Barnett provided a clue as to

why transovarial transmission of Theileria does not occur in the tick vector,
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ITI A, SEASONAL INCIDENCE OF IXODID TICrS OF CATTLE I!! THE SUDAN

VEGETATION ZONE OF NORTHER!! NIGERIA (RUNFA)

INTRODUCTION

The Sudan Vegetation Zone together with the Sahel Zone to the north
east of it, has been aptly described by Wilson et al. (1963) as the most
important livestock producing area in West Africa, because of the restricted
distribution of Glossina spp. in that region.

In northern Nigeria, cattle form the bulk of the important livestock,
and more than half of the total cattle population of the country i raised
in Sokoto, Katsina, Kano and Borno Provinces which mainly lie in the Sudan
Zone (Glover, 1961). This zone has been inhabited by humans for a very long
time. Consequently, the vegetation has becen tremendously modified by the
agrarian habits of the people and by the grazing of large herds of livestock.

The Sudan Vegetation Zone has been described by Yeay (1953). Among

the taller trees are Anogeissus leiocarpus, Balantes aegyptiaca, Lannea

microcarpa, Prosopis africana and Tamarindus indica. Other tree species

and shrubs are exemplified by Combretum glutinosum, Strychnos spinosa,

Piliostigma reticulata, Guiera scncgalensis, Acacia species and [iimosa pigra
(Davies, 1967). The grasses are generally short and of the finer variety and
do not regencrate until just before the rains. Among the annuals are

Loudetia togoersis, Andropogon pscudopticus and Pennisctum pedicecllatum,

the latter being the dominant species. Other grasses are Hyparthelia
dissoluta, Andropogon gayarus and Hyparrhenia bagirmica (de Leeuw, 1973).
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The climate is influcnced by two distinct seasonal changes: a dry season
which lasts from October to April and a wet season from lay to early October.
The early dry season begins in October and lasts till November. During this
period the weather is hot and humid, the ground cover becomes hard and baked,
the grasses are drier and their nutritionzl valuc falls drastically. The
range between maximun and minimum diurnal temperatures pecomes greater, From
December to February the dry and dusty harmcttan winds, blowing from the
Sahara desert, keep tempercture and relative humidity low. The late dry season
commences in iarch and ends in April, during which period the range of diurnal
temperatures is high,

The wet season begins in May and ends in carly October. Early rains
fall in May and June, The wettest months of the seapson are July and August,
two thirds of the annuzl rainfall falling in thesc months. The late rains
usher in September and dwindle in October (see Figure 1). The average
annual rainfall is 625 mm. or 25 inches (Davies, 1967).

Grazing in the Sudan Vegetation Zone is nccessarily limited to the wet
months because it is only in the rniny secson that the grasses will grow.
During the dry season, drinking water for the cattle rearer and his live-
stock also becomes & scarce commedity, The Fulani cattle rearers are
therefore forced to adopt the nomadic way of life as a means of their
survival (Vilson et al., 1963).

Each year beginning in Hovember, the Fulanis and millions of their

cattle move southwards into the Suinca Vegetation Zone in search of grazing
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and water. This movement commences slowly when the cattle graze on crop
residues in farms by specicl arrangements with the Hausa farmers (Van Raay

% de Leeuw, 1970), "hen the crop residues become depleted, the cattle move
finally into the grazing arecas b@rdering rivers Niger and Benue. During
this movement, cattle are exposed to the tsetse fly and hence to the risk of
contracting trypanosomiasis., This is onc re~nson why the Fulanis move back
with their livestock to their ancestral homes in the Sudan Vegetation Zone,
at the end of the dry scason.

In 1962, the Government of the former (lorthern Nigeria, in an effort
to encourage the Fulani cattle rearers to abandon their nomadic way of life,
se¢t up the Rdma Yukar Jangarai Grazing Scheme a2t Runka in the Sudan Vegetation
Zonc. Runka is located ot Lat. N 12° 26' and Long. E 7° 20'. This scheme is
400 square miles wide and consists of ten grazing ranges, cach being divided
into four sectors to allew rotational grazing, Each of the ranges has a2 dam
which serves as a water catchment reservoir., The scheme, designed for 20,000
head of cattle, reached this target in 1967.

At present, a number of such grazing schemes exist throughout the
northern part of the country as an inducement to settle the nomadic Fulani
herdsmen. The success of such schemes not only depends on the all-year
availability of grazing and water but also on agceptance of socio-~economic
changes by the Fulanis. Furthermore, concentration of cottle will require
a different appronch to discase prevention and control.

Onc of the problems obscrved at Runka was scverc tick infestation on



69
the cattle, resulting in the propagation of tick-borne discases. In fact,
not very long after the establishment of the grazing scheme, scricus out-
brezks of babesiosis occurrud (Annual Reports, Veterinary Division, 1960-61;
1961-62; 1962=63). It was thercfore thought appropriate to conduct o survey
of cattle ticks in the Rume ukar Jangarai Crazing Scheme. During this
survey, tick infestation on cattle, and the scasonal incidence of cattle

ticks and their predilection sites were evnluatced.

MATERIALS AND METHODS

és TICK IMBESTATION RATES OM CATTLE,

This study was carried out in the drxy scason of 1967 to evaluate the
percentage of cattle infested with ticks, Adult and anymphal ticks were
collccted from certain predilection sites, counted amd identifiod to genera,
THE CATTLE

The cattlc used, consisted of Zebu of the “'hite Fulani Type (Payne, 1970).
Twenty animals each were randomly chosen from the cattle in threc of the ten
ranges (MNos, 4, 6 and 7). Over a period of four months, these cottle were
chamined weekly for tick infestation,

COLLECTION TECHIIQUE

Because of the amount of worl involved, tick collections were restricted
to five predilection sites only, i.c. both ears, axilla, belly and dewlap,
groin and the tail region. Ticks were picked off with blunt forceps and

preserved in 70% alcohol to which 5% glycerine was added to minimize
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evaporation of the alcohol, In the laboratory these ticks werc counted,

identificd to genera and classificd into males, females and nymphae.

B. SEASONAL INCIDENCE OF TICVS

THE CATTLE

Four adult "hite Fulani cattle were purchased in the vicinity of Runka
and allowed to graze together with the cattle in Range 6, They were examined
for ticks from 31lst January 1968 to 15th January 1969,

COLLECTION TECHNIQUE

Once every fortnight, the four animals were cnst down and properly
restrained for the purpose of tick collection. The body of the animals was
divided into ten regions which were thoroughly examinced, These were both ears,
head, neck and dewlap, thorax and abdomen, genitalia, tail, legs, hooves,
back and anus (sce Appendix IT.) /11 collections were performed hy the
author and 2 field assistant, One side of the animal was systematically exa-
mined and all stages of ticks werc carefully removed from each particular
predilection site and placed into properly labelled bijou bottles containing
70% alcohol with 5% glycerin., The animal was then turned over and the other
side similarly treated.

IDENTIFICATION

A1l specimens were counted and examined in the laboratory in Zaria
using 2 sterescopic microscope. Ticks were identified to species by reference
to Hoogstraal (1956). A cross section of the material was later on re-examined

in the Institut d'Elevage ct de Medecine Veterinairce des Pays
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Tropicaux in Paris under the supervision of Dr, P.C, ilorel.

RESULTS

-

The results are presentod under two sections. Section I covers the
tick infestation rates among the cattle in ranges 4, 6 and 7, Section II
deals with the sessonazl incidence of the tick specics and their predilection
sites on the cattle.
SECTION I

A total of 420 estimations were made from 60 cattle (20 in each rangce),
between 24th iMarch and 27th June 1967. Two thousand and fourty ticks
including nymphae were collected, The ticlk infestation rates nre given
in Table I, 1In 292 of the 420 estimations, ticks were found on the cattle
resulting in an infestotion rate of 69,5%.

Of all ticks collected, 52.4% were Hyalomma spccies, mostly H.impel-

tatum. Amblyomma varicgotum and Boophilus decoloratus represented 11,0%

and 5,0% of the collection respectively,
SECTION 1I

GENERAL

During the coursc of twelve months, 2 total number of 13,766 ticks
were collected from the cattle at 2unka. They comprised of four genera

and twelve species. The genera were Boophilus, /mblyomma, Hyalomma and

Rhipicephalus (Table 2)., It can be scen from the table that 211 develop-

mental stages of B.dccoloratus were collected. This tick formed 55,95% of
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the totzl. L.vericgatum was next in abundance being 36.36%. All dcvelop=-
mental stages of this tick woere zlso collected., Five species of Hyalomna

accounted for 6.45%. The genus Rhipicephalus was represonted by five species

forming 1,23% of the total collection. Immature stages of Hvalomma spp. and

Rhipicephalus spp, werc not found on thc cattle.

SELSOHAL INMCIDENCE

BOOPHILUS DECOLORATYUS Yoch, 1844; the bluc tick.

Adults

'iale and female ticks occurred throughout the yeor with poakséd in the
niddlic of February, and in Qctober. The lowest counts were made in June
and July (Figure 2, Table 3). The preponderance of femnles over males was
probably due to the fact that o part of the males, being quite small, escaped
collection,
Nymphae

The nymphac occurred in three peaks; in January; April and between July
and Movember. The lowest counts were made in early July and in December,
Larvae

Larvae were collected throughout the vear but in relatively low numbers.

Their incidence pattern seems to be similar to that of nymphae.

Predilection sites

4,492 adults, 2,929 nymphac and 221 larvae were collected during the
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year, Their attachment sites, pcrcentage-uise, are given below:

Adults Nymphoe Larvae
neck and dewlap 40,33 54,09 36465
genitalia 13.61 1716 4,07
throrax and abdomen 15,94 6.92 1.36
legs 13.76 2;21 0
ears 9.42 17.16 54475
anus 0.67 0403 0.45
tail 0.58 0,70 0
hooves 0,53, 0.47 - 0.45
head 0.40 1.23 . 2.26
back 0,24 0 0

AMBLYOMV. VARIEGATUIM Fabrigfus, 1794; thc tropical bont tick.

/dults

During the year, only onc generation of Q,variegatum adults was obscrved,
The adults werc mainly cctive during the rainy secson (April to September),
liales increased in number from April and reached their pcek in July, They
decreased in Scptember. The females followed a similar pattern but did not
appear before Junce Between October and March, a very low incidence of
Asvaricgatum adults was observed, the males being predominat (Figure 3,

Table 4).



Hymehac

Nymphae were observed 211 ycar round, The highcest numbers were found
immediately after the rains hiad stopped (end of October and November). /48
from December, the nymphae werc present in small numbers until July when
hardly any were collected, In fugust and September nymphac werce found only
accidentnlly until their population suddenly built up again in October.

Larvae

The larvac were collectod during the year from fAugust to the middle of

December, with a peal in October,

Predilection sites

359 aduits, 1,753 nymphac and 2,359 larvne werce collected during the

year, Their attachment sitcs, percentage-wise, are given belovi-

Sdults nymphac larvae
neck and dewlap 11,99 10.30 44,33
genitalia 17,23 22,92 C.008
thorax and abdomcn 28.99 24,63 10.30
legs 36,20 15,36 17.54
€ars 0 0,40 16.23
anus 0,93 0 0.25
teil 0.47 0.80 0,03
hooves 3.33 24,69 2,68
head 0.81 04,23 Q.42

back 0 0463 0.04
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HYALOM 14
This genus accounted for 6143% of the total number of ticks collected;
only adults were found on the cattlc. The mast abundant was H.im eltatum
(576 out of 233, followed by Herufipes (180), E.truncatum (66}, H.nitidum
SeL=stpes A AL 2] =

(63) and Hioimpressum (3), This is the first record of dyslomma nitidum in

Migeria (Figure 4, Table 5),

HYZLOMS, TI4PELT. TU Schulze and Schlotthe, 1930; rratzt's Hyalomma,

The ¥Xratz Hyalomma accounted for 64,86/ of the total hyalommas, Adult
ticks were found to occur on the cattle throughout the ycar. The sites of

attachment were the anus, thorax and abdomen, and the genitalia,

HYALOMIA RUFIPES foch, 1844; the Hairy Hyalomma.

The hairy Hynlomma formed 20.3% of the iiyalomma collection, They were
foand to occur throughout the year, with a population risc in. flugust and
September, Their predilection sites were arcund the anus, base of tail and

on the genitalia,

HYALOF T TRUNCATUL Yoch, 1344; the African Hyalomma.
bl L]

e

This species formed 744% of the total Hynlomma collected, most of the
¢ollcction congisting of males. They occurred throughout the seasons, ‘The
primary attachment site was the basc of*- the tail, A few were found on the

genitalin and the legs,
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HYALOFRY, MITIDUI® Schulze, 1919,

H.nitidum was only seen in two distinct periods of the year. It
represented 7.1% of the totzl hyalommas. Both males and females were found
on the cattle. Their predilection site was chiefly around the anus.
Hoogstraal (1956) considers Henitidum to be‘ﬁ.truncatum, but Horet (1972)
examined thc¢ specimens from Runika and made 2 clear distinction between the

two specics.

HYLLOMES, IMPRESSIN Yoch, 1344,

Only thrce male specimens wore collected at Runkaid

RHIPICEPHALUS

From the total number of ticks collected, 1.23% werc Rhipicephalus species.

These species were: R.lunulatus (85 out of 1705, Re.ruhsamae {(44), R.guilhonij

(31), R.senegalensis (7) and R.e.evertsi (3. Only aduit ticks were found

on the cattle (Figurc 5, Table 6).

RHIPICEPH/LUS LUNULATUSC Neumann, 1907,

The only collections were made from May to July while females were
more abundant than males, This species consisted of 50% of the total

Rhipicephalus found, They were only picked from the hooves and around the anus,
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RHIPICERILLLUS (WUG/JWE Horel & Vassiliades, 1964,

This tick vas ncxt in abundonce. l[lales and females were collected
accidentally all over the year, Hearly all the ticks were attached to the

hoof region.

M IPICKPEALLUS GUILIONI lorel & Voassiliades, 1943.

Both males and females were collcected in small numbera between June

and September. They were found between the hooves of the cattle,

RHIPICEPHALUS SENEGALENGIS Koch, 1044,

Only sceven specimens were scen throughout the survey and these occurrod

in June, August and September,

RHIPYICEPHALUS RBVFRTSI Heumann, 1397.

Only three specimens werce collcected, in July and October.
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TABLE 2

TOTAL NUMBER OF TICK SPECIES COLLECTED FROM THE FOUR WHITE
FULANI CATTLE IN THE SUDAN VESETATION ZOME (RUNYA).

Species L N i F T %
Aesplendidum 0 0 0 0 0 0
Awariecgatum 2389 1758 572 287 5006 36436
Beannulatus 0 0 0 0 0 0
Bedecoloratus 221 | 2989 |1664 2828 7702 55,95
Heimpeltatum 0 0 342 234 576 4,18
Haimpressum 0 0 3 0 3 0,02
Hend tidum 0 0 34 29 63 0,46
H.rufipes 0 0 124 56 130 1,31
Hotruncatum 0 0 54 12 66 0,48
‘E.UVErtsi 0 0 1 2 3 0.02
Ro.guilhoni 0 0 15 i6 31 0.23
Re.lunulatus 0 0 30 55 85 0,62
Remuhsamae 0 0 24 20 44 0,32
Resencgalensis 0 0 0,05
R.sulcatys 0 0 0 0 0
TOTALS 2,610 {4,747 | 2,866 3,543 13,766 | 100,00
L = larvae

H = nymphac

i = male

F = female

T total
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TALABLES3

RIRT™ICHTLY COLLECTIONS OF 3COPHILUS DECOLORATUS FROM FOUR
YHITE FULANI CATTLE IN RUNY/

DATE LiRVAER NYIiPH/B MALES FEISALES
31/1/68 28 270 63 102
12/2/68 4 147 74 189
28/2/68 1 59 d4 93
13/3/68 12 78 28 42
27/3/68 11 20 29 74
10/4/68 24 257 79 115
24/4/68 0 65 95 106

8/5/68 2 54 81 102
22/5/68 5 28 a6 50
5/6/68 0 42 30 59
19/6/68 3 31 13 23
3/7/68 0 21 12 22
17/7/68 20 216 54 95
31/7/68 16 163 64 104
14/8/68 6 89 80 129
28/8/68 6 39 83 120
11/9/68 10 163 76 161
25/9/68 12 78 BS5 198
9/10/68 7 156 117 265

23/10/68 G 157 137 171
6/11/68 9 161 110 195

20/11/68 2 32 103 141
4/12/68 | 12 4 52

18/12/68 8 33 43 65

1/1/69 15 280 37 101
15/1/690 15 168 38 54
TOTALS 221 2,989 1,664 2,328
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III B, SEASONAL INCIDENCE OF IXODID TICHS OF CATTLE IN THE NORTHERN

GUIMEA VEGETATIOM ZONE OF NORTHERM NIGERIA (SAMARU)

INTRODUCT ION

In Nigeria, thc Guinea Vegetation Zone lies immediatcly south of the
Sudan Vegetation Zone. Xeay (1953) divides it into the Northern Guinea Zone
and the Southern Guinea Zone. The latter megges somewhat abruptly into the
coastal Forest Zone. The grazing potentialitics of the Guinea Vegetation Zone
are tremendous, but the risk of livestocl coming into contact with tsetse-flies
and contracting trypanosomiasis is great (Yilson ¢t al., 1953) and has prohi-
bited effective use of the grazing areas.

The vegetation of the Northern Guinea Zone is of the woodland type,

characterized by Isoberlinia doka and I,tomentosa. Thesc trees often grow

to a height of 40 feet, and form a continuous cover. Other trees species

are Monotes kerstingii, Vapaca togoensis, Lannca schimperi, Schwartzia

madagascariensis, Entada africanz and Piliostigama thonningii. On moist

grounds are Syzygium guincense, Raphia sudanica, Terminalia glauccscens,

Vitex doniana and other species common in the Sudan and Southern Guinea Zones.

The grasses are dominated by Andropogon spp. and [yperrhenia spp. (Davies, 1967
The climate in this zone is also influenced by two distinct scasonal

changes: 2 dry season which lasts from Illovember to !larch and = wet season

from April to October, The early dry scason is in November, December and

January. During this period therc is ne rain at all., Temperatures are low
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with 2 decline in relative humidity., This is thc period when the harmattan
winds blow, The l1late dry scason is in Februnry and Ilarch when the relative
humidity is also low but temperctures begin to rise,

The wet season commences in Spril (although a few showers may alrcady
fall in March) and lasts till October, The months of April and llay are
characterized by a sharp increase in relative humidity, coinciding with
the highest annual temperaturcs. The wettest months of the season are July,
August and September, The rains suddenly stop in October (Figure 6). The
average annual rainfall for Samaru is 1,090 mm. or 43.6 inches.

Every year in the middlie of December, the grass is burnt, but such fires
rarely damage the "islands" of taller grasscs. ''ilson et al. (1963) noted
that a characteristic of this vegetational zone is the rapid regrowth of green
grass soon aftcr burning. This provides the much needed grazing for the
thousands of cattlc which move into the zone during the dry season. "ith the
onset of the rains, the nomadic Fulani and their cattle rush back to their
traditional homes in the Sudan Tone,

iany areas in the Northern Guinea 7onc have been under continuous cule-
tivation for a long timc. In such places only a few economic trees such as

Parkia oliveri, Vitex doniana and Afzelia africana are scen,

The experimental area was situated in Samaru at lat, N 11°11' and long. E

079387, in thc middle of Morthern Guinean Vegetation Zone,
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MATERIALS AND I'ETHODS

THE CATTLE

The four bait cattle that were uscd to asscess the seasonal incidence
of ticks in Runka were trekked to Samaru, where 2 similor study was carried
out for onc year., These cattle grazed together with some herds of the Agronomy
Section of the Institutc for Agricultural Research. They were examined for
ticks from 15th February 1969 to l4th Fcbruary 1970,

COLLECTION TECHNIQUE

This was exactly similar to that in Runka.

RESULTS

GENERAL

A total of 20,561 ticks were collected from the cattle during the course
of tweclve months. These represented four genera and twelve specics (Table

7). The genera were Amblyomma, Boophilus, Rhipicecphalus and ilyalomma. It

can be seen from the table that the most abundant species here was A.varie-
gatum which was collected in all its developmental stages and which represen-
ted 51,95% of the total collection. Only two male specimens of /[.splen-
didum werc found. The genus Boophilus was sccond in abundance with B.deco-
loratus forming 42.20% of the tothl. All developmental stages of this tick
were also collected., Only 32 specimens of B.annulatus were identified.

The genus Rhipicephalus was represented by five species forming 4,43% of the

total collection. Three species of Hyalomma z2ccounted for 1.01% of the total.
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Immaturce stages of Rhipicephalus spp. and llyclonma spp. were not found on the

cattlc.

SEASONAL THCIDENCR

AMBLYO 4. VARIEGATUIi Fabricius, 1794; thc tropical bont tick,

/[dults

One generation of L.variegatum =dults wos observed. They were mainly
activc between !lay and July coinciding with the early rains., ['ales were
present throughout the year. They increased in number from fpril and reached
a peak in the first weck of Junc, Their numbers then decrcased gradually
until hardly any were found in October and lovember. Females were also
collected throughout the year, but werce less ~bundant than the males (Figure
7, Table 8),

M ac,

Mymphae were present 21l year round except in July and jfuwgust, Their
numbers began to increase in September; from October to January o heavy
infestation was observed,

Larvac

Lervoe were mainly active from ‘ugust to December, Very few were

collected during other months of the year, except during the early rains in

ifay. The sudden buildeup of thc larval population in /wugust was striking.
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Prediicection aites

5,011 adults, 2,816 nymphae and 2,855 larvae were collected during the

. yeaz. Their attachment sites, percentage-wise, are given below:

’

adulte aymphae larvae
neck and dewlap 3.99 12.04 32,57
genitalia 30,72 28,94 616
thorax aml abdomen 35.39 19.82 2.70
legs 24,73 12,75 5.53
ears b.44 1,31 43467
anus 6.06 0.01 0,01
tail 6.16 2.63 0.81
hooves i.lo 21,79 1,82
head i.26 0.43 6406
back 0.15 0.28 0.67

AMBLYOMMA SPLENDIDUM Gicbel, 1877.
' The two males of A.splendidum were collected from the legs of the cattle

in Qctobex,

.-

BOOTPHILYS DECOLORATUS Koch, 1844; the bilue tick.

Adults
' Male and femate ticks occurred throughout the year with the highest

incidence in March and April. The lowest counta were made in late June and
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ecrly July (Figurc 3, Table 9). .. marked preponderance of females over males
was observed,
Nymghae

The nymphac occurred in four peaks; in January, March, August and in
October., The lowest counts were made in June and July,
Larvac

Larvae were collected throughout the year, in relatively low numbers,
Their incidence pattern scemed to be similar to that of the nymphac although
no increasc in the number of larvae was obscrved in August when the nymphae
were very active.

HEE T
. PRI T - -

Predilcction sites

5,745 adults, 2,344 nymphae and 589 larvae were picked from the cattle

during the year. Their attachment asites, percentagee-wise, are given below:

adults nymphae larvae
neck and éewlap 29,90 16 .29 24.45
genitalia 14.34 6.65 0.17
thorax and abdomcn 13.68 8436 0
legs 16.98 5,63 ' 0
ears 11,35 29.48 75.21
anus 0.85 1,02 0
tail , 1,24 0.73 0
hooves 2.16 0.73 0
head _ 0.63 0.68 0.17

back . 0,32 0.43 0
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BOOPHILUS /MNUL/LTUS Say, 1321; (=B.congolensis (inning, 1934).

- ——

hdults

Relatively few specimens of D.annulatus wvere scens The total collection

amounted to 32 adults, madc up of 15 males and 67 femnles. The collections
were made during the months of i‘arch, llay and Junc, HNo atteupt was made to
distinguish between thc immaturc stages of this tick from those of the

predominant B.decoloratus.

RHIPICEPHALUS

From the total number of ticks collected, only 4.43" were Rhipicephalus

species, Thesc were: R.sencgalensis, 470 out of 910 (or 51,65%), R.muhsamae,

316 (or 34,75%), Re.sulcatus 36 (or 9.45%), R,evertsi, 35 (or 3.36)%) and
Re.lunulatus, 3 (or 0,32%). Only adult ticks were found on the cattle (Figure

9, Tablc 10).

RHIPICEPHALUS SENEGLLENSIS “och, 1314; the scimitar-shiclded glossy tick,

This tick was only active during the rainy scason from !|'ay to September.

The attachment sites were the cars, hooves and tail regions.

RHIPICEPHALUS iUHS/AAAE liorel & Vassiliades, 1964,

The activity of R.muhsamac was similar to that of R.scnegalensis except

that the ticlk was also collected during the dry season in January. The

predilection sites of R.muyhsamac were the hooves, ears, neck, legs and genitali
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RHIPICEPH/ALUS SULCLTUS Meuman, 1903,

R.sulcatus was only collected from the cattle during the late dry season
and during thc early reoins (lMarch to Junc). The ticks were mostly picked

from the ears,

RHIPICEPHALUS EVERTSI Meuman, 1£97; the red ticl,

This tick occurred on the cattle in very small numbers, both during wet

and dry seasons. They were picked from thic peri-anal region,

RHIPICEPHALUS LUNULATUS Neuman, 1607; the tricuspid glossy tick.

Only thrce specimens of this tick were collected in Junc. They were

found attached to the rcgion of the hoof.

HYALGMI Y.

This genus nccounted for 1,017 of the total collection of 20,561 tichs;
only adults were found on the cattle. The most abundont specles wos Hotruncatund
(173 out of 207), followed by Hend tidum (15) and H.rufipes (16) (Figure 10,

Table 11),

HY/ZLOMU, TRUNCLATUI Yoch, 1844; the /frican lyalomma,

This speciecs formed 83,57% of tho total hyalommas collected. Both

males and females occurred throughout the year except in October. Two pcaks

were observed; one during the dry season, in February and the other during
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the wet scason in July. The primary attochment site was the base of the tail.

5 few gspecimens were collectod from the genitalin, hooves and legs.

MZALOMEA NITIDUM Schulze, 1619,

Both sexcs of this tick were collected from the cattle only in May and

fugust. They were found chiefly on the onsl region,.

HYALOIY. RUFIPES “och, 1344; the hairy Hyalomma.

This tick accounted for 7.735 of the total hyalommas, WNearly all spe=-
cimens were males, most of which appearcd in small nuimbers from February to

June, H.rufipes woas restricted to the peri-anal region,
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TARLE 7
TOTAL NULBER OF TICY. SPECIES COLLECTED FROI: FOUR YHITE

101

FULANI CATTLE IN THE NORTHERM GUINEA VEGETATION ZONE

(SAMARU) »

Spceies L N ot F T %
'{\_.SEIEndidum 0 O 2 0 2 0.01
Al.variegatum 2;855 | 2;816 | 3,060 | 1,951 10,682]51.95
B.annulatus 0 o | 15 67 82 | 0.40
E.decaloratus 589 | 2,344 ] 1,396 4,349 §,678 142.20
E.imgcltatum 0 0 0 0 0 )
H,impressun 0 ) 0 0 0 0
E-nitidum o) 0 3 10 18 0.09
H,rufipes 0 0 15 1 16 | 0.08
g.truncatum 0 0 124 49 173 0,84
_F:.'evertsi 0 0 25 10 35 0,17
&.guilhoni ) 0 0 0 0 o
E.lunulatus 0 Q 1 2 3 0,01
R.muhsamac 0 ) 174 ) 142 316 1.54
E.senqgglcnsis 0 0 247 223 470 2429
R.sulcatus 0 0 47 39 86 0.42

TOTALS 3,444 5,160 5,114 ) 6,843 20,561 | 100.00
L = larvac
N = nymphae
M = male =T
E = fomalce /////“ASHfI
T = total 7822

A
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TABILE 9

FOURTHIGHTLY COLLECTIO!NC OF BOCPHILUS OECOLORATUS FROLI
FOUR "'HITE FJLANI CATTLE Il SAL/ARU

DATE LARVLE MY IPHALE IMALES FEMALES

15/2/69 22 74 91 131
1/3/69 36 248 50 138
15/3/69 59 142 79 257
29/3/69 47 126 74 256
12/4/69 34 129 93 286
26/4/69 22 71 80 251
10/5/69 19 42 59 185
24/5/69 11 73 58 146
7/6/69 0 14 38 168
21/6/69 1 10 12 60
5/7/69 1 6 9 53
19/7/69 1 10 37 203
2/8/69 1 150 92 172
16/8/69 3 18 13 118
30/8/69 2 54 18 166
13/9/69 4 55 42 157
27/9/69 3 36 27 126
11/10/69 3 69 35 105
25/10/69 48 135 26 91
8/11/69 31 83 32 93
22/11/69 35 48 68 205
6/12/69 19 38 6 188
20/12/69 17 41 52 155
3/1/70 46 215 89 210
17/1/70 58 214 56 166
31/1/70 44 171 36 147
14/2/70 22 72 36 116
TOTALS 589 2,344 1,396 4,349
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THE SEASONAL INCDENCE OF RHIPICEPHALUS SPP ON CATTLE IN SAMARU
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TABLE 11

FOURTMIGETLY COLECTIONS OF HY/LOIM. 5PP. FROI FOUR "HITE
FULANI CATTLE IN SALARU,

D/iTHEH Hetruncatum h.n:&t:.dum ._I..:ufiEes
Male| Femalc Meic | Femole flalc | Femalc

1/3/69 1 0 0 0 0 0
15/3/69 o 5 0 0 . .
29/3/69 5 3 0 0 - g
12/4/69 3 1 0 o : -
26/4/69 2 | 1 0 5 3 E
10/5/69 2| 1 5 5 . 5
24/5/69 1 1 2 3 3 1
7/6/69 2 0 0 0 3 0
21/6/69 7 1 ) 0 0 0
2/8/69 6 | 2 o 0 o s
16/3/69 3 1 1 1 5 A
30/8/69 5 2 0 0 1 0
27/9/69 1 1 0 5 . <
8/11/69 0 0 o . . ?
6/12/69 1 1 0 0 5 -
31/1/70 7 g o 5 . 2
TOTALS 124 49 2 10 15 i
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IV. SEASONAL INCIDEHCE OF IXODID TICUS CF TATTLE IN NORTHIR:! HIGERIA

DISCUSSIOI!

The study of ticks in l'ligeria commenced in the carly 1900's with pioneer
works by Simpson (1912 a,b) and Johnston (1916). .lost of Simpson's collections
were from horses in the Guinea Vegetation “ones; some were from dogs and goats
but none from cattle, Johnston colleccted ~11 his specimens from animals around
¥aduna,

Gambles (1951), Unsworth (1949; 1952) and Strickland (1961) were the
first to study ticks of cattle. The specics recorded by these authors are
given in Table 12, The results arc compared with those of the present study.

Gambles (1951) examined 41,487 spccimens which were sent to him from all
over Nigeria, including the Cameroons.

Unsworth (1952) examinad somc 60,000 specimens with the sole objective
of identifying the species and determining their geographical distribution.

He reported fourteen specics from cattlce, in the whole of Nigeria, Infact,
he was dcaling with sixtecn specics according to the present classificotion,

Strickland (1961) attempted to check on Unsworth's findings. He selected
twenty collecting stations spread throughout the northern parts of Nigeria,
including the Sudan, MNorthern Guincz and Southern Guinea Vegetation Zones,
Apart from his own collections, tick spcecimens were sent to him at irregular
intervals by Veterinary Staff, working in the provinces. He examined 20,000
ticks, which reprecsented four genera and fifteen species. Using the present

classification, he was actually dealing with sixteen specics.
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In the present study o totel number of 34,327 ticks, representing four
genere and fiftcen specics have been identified from cottle in the Sudan and
Northern Cuinea Vegetation “ones of Migeria (Tables 12 & 13), Their seasonal
incidence and predilection sites on cattle have also been determined., '"hile
in previous studics ticks werce randomly picked from cattle, in this study
211 ticks from = limited number of cattle were collected and examined,

In the present investigation, the bait catftle were used for one year in
Runka and trekked to Samaru where 2 similar study was performed, If the
cattle had built up an immunity against tick infestation in the Sudan Vege-
tation Zonc, the tick infestations recorded in the MNorthern Guinca Zone may
infact have becn higher if fresh bait animals had been used, In that case,
comparison of the tick infestations in the two zoncs could lead to wrong
conclusions. However, infestations of Z.varicgatum in the Northern Guinea
Vegetation Zone were double to that of the samce species in the Sudan
Vegetation Zone. Consequently, it is doubtful if the bait cattle had built
up an immunity ageinst this tick or any of the other species,

The tick infestation rates of the cattle in Runka (ronges 4,6 and 7)
suggested that whenever cattle arc grouped togetler in large numbers, the
phenomenon of ectoparasitism hy ticks becomes more obvious, This is possi=-
bly explained by the fact that hosts Decome readily available and hence the
chances of ticks completing their development successfully, is cnhanced,

For Samaru, the climatological data for the study period were compared

with the average data for the period 1925-69 (Figure 6). It appcared that
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in 1969 the rainfall was 1ess equally distributed during the rainy period

than in other years, However, therc wng no indicntion that the results of

the one=year study period werce influenced by abnormal climatological conditions
A similar comparison for Runka could not be madc in the absence of data,

Unsworth (1952) reported that L.varicgatum and D.decoloratus were the
most common species found on cattlc in Migeria, This was confirmed in the
present study, In the Sudan Vegetation “one, the commonest tick parasitizing
cattle was B.dccoloratus. It accounted for 55,95% of the total collection of
13,766 ticks in that zone (Tablc 13), In the Morthern Guinea Vegetation Zone
this tick was second to i,variugatum in abundancc and accounted for «<2,20%
of the total collection of 20,561. A.variegatum represented 36.36% and
51,95% of the two collections respectively. Strickland (1961) regarded the
two as Guinez Zonc species '"that have become adapted to the Sudan Vegetation
Zone, where they arc common in large numbers only during the wet scason".

It is suggested that B.dccoloratus being 2 one-host tick and therefore
continually feeding, is more tolerant of the scvere conditions of the Sudan
Vegetation Zone, This tick was collected from both zones in about equnl
numbers, é.varicgatum on thc other hand, beins a threc-host tick, is more
open to hazardous climatic conditions nt cach stage of its development, and
hence has less chances of survival, The number of i.variegatum found in the
Northern Guinea Vegetation “onc was double to that obtained in the Sudan

Vegetation Zone over the same period of time (Table 13),
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Of the two vegetation zones, the Northern Guinea therefore appears to be more
habitable to Ai.variegatum, while B.decoloratus seems to thrive in either of
the zones. It can be concluded from the present investigation that A.varie-
ggigm'nnd E.decoloratus arc the two most important ticks parasitizing cattle
in the north of MNigeria.

Adult and immaturc stages of A.variegatum mainly utilize the bovine as
host. "¢ have scen that the adults and larvae were active on cattle only
once a year during the reiny scason, the adults preceding the larvae which
could be found on the cattle until the early dry season. Nymphac were predo-
minant during the early dry season, but 2 diminishing population of nymphal
ticks could still be found on cattle until the beginning of the next rainy
secason. A similar observation has been made by Yilson (1946) in Nyasaland
and by liatthysse (1954) in areas of Northern Rhodesin which alsc have a single
rainy season. Strickiand (1961) reported a similar pattern in Northern Nigeria.

The predilection sites of the various developmental stages of /A.variegatum
on cattle have been determined by Wilson (1948; 1949), Strickland (1961) and
Yeoman & Walker (1967). In the present study, similar attachment sites to
thos¢ previously mentioned by other workers have been observed, 1In addition,
the legs and hooves (interdigital space) represented important attachment
sites both for adults and nymphae, This fact has been overlooked by previous
workers in Nigeria, probably because their investigations were not performed
on sclected sites of individual cattle. Not only ears but also the neck and

dewlap appeared to be important predilection sites of larvae,
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Infestations of Aevaricpatum often led to ulcers on the primary sites
because in such areas the ticks congregatced together to feed. 'hen the ticks
had dropped off upon repletion, these uleers became sites of secondary
infection by fiies, ilorel (1958) has reported o case of '"strike" caused by
the blowfly Chrysomyia on the mammary gland of a cow, following engorgement
by ﬁ.varicgatum. Ilides and skins are seriously damaged by this tick and
consequently they are renderedé valueless on the world market. Infestations
of nymphac of hevaricgatum in the interdigital cleft of the hoof often result
in lameness,

The attachment sites of L.varicgatum larvec on cattle from the Sudan
and Northern Guince Vegetation Zoncs have revealed slizht differences in terms
of percentages. These were not considered significant since the primary
sites in both vegetation zones were the same,

Two male specimens of fie8plendidum were removed from the cattle in
Samaru, in the Northern Guines Vegetation 7onc., Unsworth (1952) reported
eleven male specimens of this tick from VYola, in the Sudan Vegetation Zone.
Strickland (1961) did not find this tick species in llorthern lligeria, The
occurrence of this species on enttle in lligeria is obviously not significant.
Our specimens were ree-examined by ['orel (1972) who confirmed the validity
of the dctermination.

Gambles (1951) and Unsworth (1952) did not report the occurrence of
B.annulatus in their collections., ilowever, Strickland (1961) reported that

this species formed <.6% of his collcctiones He further stated that the tick
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occurrec in the Zuinen Vegetntion “ones throuthout the yenr, but only during
the drv cold weather in the Sudnn Vegetotion Zone, ''e could not confirm the
presence of B.annulatus in the Sudan Vegetation Tones However, we identified
very {few snecimens in the Morthern Suines “one during the early rains,

Boophilus geizyi was not obscrved in the nresent study nor has it been

mentioned by previous workers in Migerin, However, a few specimens were
collected by the author from another part of the torthern Guinea Vegetation
Zone. This determination was confirmed by "orel (1972), 'hen /eschlimann
& lorel (1965) first described this new species, they obscrved that it occurred
in the southern parts of the Sudan and in the Suinea Vegetation “ones of 'est
Africa, It would appear that further work on this species is required, to
determine its geographical ronge in Higeria,

Infestations of‘g.decoloratus on cattlce were observed throughout the
vear in each of the two vegetation zones studiced, Certain seasonzl fluc-
tuations occurred vhich were more marked in the Sudoan Vegetation Zone, Thus,
our observations were generally similar to those reported by Strickland (1961).
It should be realised that D.dlecoloratus is a one=host ticl with an infesta-
tion period of approximately threc weels, Therefore, our bi-weekly assese
ments may have affected the actual ticlk infestation., Consequently, the
observed occurrence of D.decoloratus on the cxperimental animals docs not
necessarily reflect the seasonal activities of this species.

The attachment sites of the developmentsl steges of 3J.decoloratus on

cattle wore cssentially the same ©s those reported by Hoogstraal (1956) and
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He reported five species which consisted of H,rufipes, H.truncatum, H.dro-

medarii, H.impeltatum and H.impressum.

The presence oflﬂ,dromedarii on cattle could not be confirmed during
this investigation. It is concluded therefore, that cattle are incidental
hests of this tick, and only in areas where camels are numerous.

In this investigation, five species of Hyalomma have been identified
from the Sudan Vegetation Zone and only three from the Northern Guinea Vege-
tation Zone., It is suggested that H.impeltatum and ﬂ.rufiges are part of an
established population that is indigenous to the Sudan Vegetation Zone,
ﬂ.imeeltatum was not found to occur at all in the MNorthern Guinea Vegetation
Zone, while the few H,rufipes scen in this region werc largely males which
could only have been introduced by migrating cattle.

On the other hand, H.truncatum appears to be fully adapted to both zones.
Strickland (1961) has made a similar observation, Although Strickland reported
that H.impressum was the sccond most numerous species of the hyalommas in
his collection, only three specimens of this tick were collected in the
present study, from the Sudan Vegetation Zone.

Henitidum was found in both zones but in limited numbers., In previous
studies, this species was reported as part of H.truncatum. The two species
are distinguished on the basis of distinctness or otherwise of the annula-
tions in their legs, and by the structure of the gonoporce of the females.

Morel (1972) has re-examined some of our specimens of Hunitidum and confirmed

the validity of the determination,

&
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The collection of Hyalomma spp. i5 considered too small to elaborate on
the seasonal incidence of representatives of this genus on cattle, The results

suggest that M.impressum, M.rufipes and li,truncatum occur all year round.

The predilection sites of the lYyalommz sppe in the present study werce
similar to those described in the literaturc (see Chapter II), The primary
sites are the anal region, genitolin and tail,

Hoogstraal (1956) rcported that Rhipicephalus ticks were also restricted

in their distribution by relative humidity., However, whereas !lyalomma spp.

were restricted by high relative humidity, most of the Rhipicephalus spp. could

only thrive above a certain minimum relative humidity, Five species of the

genus Rhipicephalus were identificd from both the Sudan and the Morthern

Guinea Vegetation Zones.

Unswerth (1952) reported that R,muhsamac and R.scnegalensis had similar

distributions in Morthern Migeria. This was confirmed in the present study.

Ve found the bulk of‘ﬂ.muhsamac and R.scnegalensis in the Northern Guinea
Vegetation Zone while relatively low numbers were picked in the Sudan Vege~
tation Zone. Thus, the contention of Strickland (1961) that the two were
sharply divided into Suden and Guinca 7one specics respectively, is disputable.
Unsworth (1952) observed that R.sanguincus occurred fairly regularly in
Nigeria, but only in small numboers on cattle, Strickland (1961) reported that
the tick was common throughout the country, c¢specially in the Guinea Vegetation

Zones but also occurred in the Sudan Vegetation Zone during the wet season.
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Morel & Vassiliades (1962) have re-groupcd Rhipicephalus of the sanguineus

group into five distinct specics (sce Chapter I1). Of these, R.guilhoni and
R.sulcatus are found on cattle in !igeria whilc R.sanguincus is mainly restric=—
ted to dogs. In the present investigation, the first two species have been
identified on cattle, and were found to be sharply divided in their distribution
R.guilhoni was confined to the Sudan Vegetation Zone while R.sulcatus inhabited
the Northern Cuinea Vegetation “one onlv. 2oth ticks however, are not consi-
dered important parasites of cattlc since their numbers were small,

Unsworth (1952) recorded R.lunulatus from Katsina province as well as
from the Cameroons. We collected this species mostly from the Sudan Vegetation
Zone and only three specimens were obtained in the Northern Guinea Vegetation
Zoen., Both collections were identified as R.lunulatus., The identification
was confirmed by lorel (1972). R.lunulatus must therefore, be considered as
a Sudan specics.

R.evertsi was reported by Unsworth (1952) from Ifubi in Adamawa province,

where the tick formed 60% of the Rhipicephalus collection; it was also found

in small numbers from the northerly provinces. Unsworth suggested that this
tick was confined to areas with an average annual rainfall of less than 45
inches, Strickland (1961) reported that R.evertsi occurred in the Sudan
Vegetation “one only during the rainy scason, but throughout the year in

the Northern Guinea Vegetation Zonc, In the present study, specimens of
Reevertsi were collected from both zones in small numbers only and their

distribution was similar to that described by Strickland.
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"¢ have not been able to confirm the occurrence of five specics of

Rhipicephalus, nreviously reported ns occurring in Migeriaz; these arel-

R.2ppendiculatus, reported by Simpson (1912a),

Recliffordi, reported by Strickland (1961) as R.compositus, and by

Gambles (1951) and Unsworth (1952) as R.ayeri,

R.longus, reported by Zumpt (1942) and “ambles (1951) as R.capensis longus.
R.pravus, reported by Zumpt (1942), Gambles (1951) and Valker (1956) as

R.naevi punctatus.

R.ziemanni, reported by Unsworth (1952) and Strickland (1961).

It is doubtful that E.quundiculatus is a "igcerian tick. Since the

report of Simpson (19122), no other author has recorded this tick.

In "est and Central Africa the namc R.compositus should be replaced
by Recliffordi (Iorel, 1964). This specics was recorded by Unsworth (1952)
from Bauchi, Plateau, Niger and Zaris provinces, Strickland (1961) found
the tick in Faduna, The specics is a highland tick which inhabits areas bet-
ween 4,000 and 8,000 feet (Yeoman % ''alker, 1967)., This explains why
Recliffordi was not found in the present study.

R.longus was collected in ligeria by Zumpt (1942) and Gambles (1951)
probably from areas with high humidity. This tick is trestricted to regions
with high humidity (Hoogstraal, 1956) and was not collected in the present
study.

Repravus was identified in Nigeria as Reneavi punctatus (Gambles, 1951),

The samc species was reported by Unsworth (1952) from the neighbouring Cameroons |
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According to loogstraal (1956), R.pravus prinmarily inhabits East Africa.

Yeoman & Walker (1967) and idorcl (1972) Lave made a similar observation,
R.ziemanni was reported by Jnsworth (1952) as occurring only in the

Western State of Migerin. This arer is characterized by high humidity,

Strickland (1961) found only one specimen in Olene, o town that lies deep

in the Southern Guines Vegetation Tone and therefore outside our study areas.
An elaborate discussion on the seasonal incidence of both Hyalomma spp.

and Rhipicephalus spp. is impossiblc becnusc numbers encountered were insuffi-

cient., However, it may be worthwhile to note that for the rhipicephalids,

the most numerous species collected i,e. R.nuhsamac and R.senegalensis, were
mainly active during the wet season. A similar observation has been made
by Strickland (1961),

The predilection sites of most Khipicephalus species studied, consisted

of ears, neck, hooves, genitalia and the anzl region, Similar attachment

sites have a2lso been mentionod by various authors (see Hoogstraal, 1956).

SUVMARY

The seasonzl incidence of cattle ticks in llorthern MNigeriz was studied
in two vegetation zoncs. In the Sudan Vepgetation Zone, the study was carried
out in the Ruma Xukar Jangarai Srazing Scheme (Runka, "atsina province),
while in the Guinea Vegetation T“one¢ the investigation was performed in Samaru
(Zaria province) (Chapters IIIA & IIIB). 1In each zone, four '"hite Fulani

cattle were kept for one year and used a2s bait animals, Ticks were removed
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from ten predilection sites st fourtnightly intervals. They were identified
to specics, Thelr geographicnl distribution in Nigeria was discussed and
compared with reports of previous workers. The names of certain species have
been revised in the light of current knowledge, Olthough not included in the

prosent éollection, Loophilus gg}gyi has been reported in MNigeris foxr the

first time,

In the Zudnn Vegetation Zone, 13,766 ticla were collected. They compri-
scd of four genera ond twelve gpecics, The commonest spocies was Boophilus
Efﬁﬁiﬁﬁifﬂi which represented 55.95% of the total collection. Amblyomma
variegatum was next in chundance being 36,38%. Devclopmental stages of both
tick spccics were collected., Five specics of the genus Hyalomma Ifomeoed

6.45% of the total collections The genus Rhipicephalus was also represented

by five specics which together comprisced of only 1,23% of the total, Immature
stages of specics of these two goenera were not found on the cattle.

In the lorthern Guinca Vegetation Zone, 20,561 ticks, zlso comprising
of four genera and twelve specices wore coltoected. The most abundant apecies
here was A,varlegatum which represented 51.95% of the total collection while
E.dccoloratus formed 42,207 of the total. Immature stages of both tick

——

species were collected, The genus Rhipicephalus comprised of five species,

forming 4.43% of the total, while threc specics of Hyalomma accounted for
1.01% of the collection. Immaturc stages of the species of both genera were
not found on thc cattle,

In both vegectation zones, all devclopmental stages of B.,decoloratus
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were scen on cattle throughout the year, but with seasonzl fluctuations,
However, thore was only one zencrition of Levaricgotum per year. Adult ticks
were active during the rziny scason, while larvac became numerous at the
height of the rains (Szmaru) or at the ond of the rains (Runka). The incidence
of the nymphae followed that of the larvae, but nymphal ticks could still
be found on cattle until the 1late dry senson.

Hy~lomma spp. appeared to be mainly restricted to the Sudan Vegetation

Zone whercas Rhipicephalus spp,. were more common in the lNorthern Guinca

Vegetation Zone.

The predilection sites of D.decoloratus and A,variegatum werc

extensively studied., £ generzl knowledge of these sites was considered

important for the evaluation of population dynamics of ticks on cattlce.
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COMPARATIVE TABLE OF CATTLE TICKS INM NIGERIL
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SPECIES Flind S 123 =9
s& | 2% (8% &5
23 o fEz | £d

5~ O n Rl
Ambiyvomma variegatum x x x x
Amblyomma splondidum x -~ - X
Boophilus annulatus - - x X
Boophilus decoloratus X - X x
(Palpoboophilus decoloratus) - X - -
lacmaphysalis aciculifer X x - -
Hyalomma dromedarii - - x -
Hyalomma impeltatum - - x x
(H. brumpti) x* X - -
Hyalomma imptessum® - - x X
(He impressum rufipes) x x - -
Hyalomma rufipes™® - - X x
(H. impressum rufipes) x X - -
Hyalomm2 {truncatum - - x x
(H, impressum transiens) - X - -
(H. transiens) % - - -
Hyalomma nitidum*¥* - - - x
Rhipiccphalus cliffordi - - - -
(R. ayeri) x X - -
(R. compositus) - - x -
Rhipicephalus cvertsi x x x X
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TLBLE 12 (Cont?d)

SPECIES -~
(9]
n o
ok g~
i @ ~ e | BA
M O - <1 WO E g
o O - LS e b~
52 | 22 @ |23
g - € =’ = O -~
B Nt (&) L7 -
Rhipicephalus guilhoni*** - - - x
(R. sanguineus) x x x -
Rhipicephalus longus - - - -
(R. capensis longus) - x - -
Rhipicephalus lunulatus - - - x
(R. tricuspis) x X X -
Rhipicephalus muhsamae - - - x
(Ro simus simus) x - x -
Rhipicephalus pravus - - - -
(R. nacvi punctatus) - x - -
Rhipicephalus scnegalensis - X - x
(R. simus longicoides) - x - -
(Re simus senegalensis) X - x -
Rhipicephalus sulcatus*** - o - x
(R. sanguineus) x x x -
Rhipicephalus ®iemanni x x x -

* Previous workers recorded both H, imErcssum and He ruf:i.Ecs as

He impressum rufipes

** H, nitidum was identified as H. truncatum by previous workers
**¥% previous workers recorded both Re guilhoni and R. sulcatus

as R. sanguineus.
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SPECIES

Sudan Vegetation

! Northern Cuinea

zone Vegetation Zone
(Runka) (Samaru)
Total o Total K4

Amblyomme splendidum 0 0 2 0,01
Amblyomma variegatum 5,006 36436 10,682 51,95
Boophilus annulatus 0 0 82 0,40
Boophilus decoloratus 7,702 55495 8,678 42,20
Hyalommo impeltatum 576 G.18 0 0
Hyalomma impressum 3 0402 0 0
Hyalomma nitidum 63 0.46 18 0.Q9
Hyalomma rufipes 180 1,31 16 0.08
Hyalomma truncotum 66 Q.48 173 0.84
Rhipicephalus evertsi 3 0,02 35 0.17
Rhipicephalus guilhoni 31 0.23 0 0
Rhipicephalus lunulatus 85 0.62 3 0,01
Rhipicephalus muhsamae 44 0.32 316 1,54
Rhipicephalus scnegalensis 0.05 470 2,29
Rhipicephalus sulcatus 0 86 0,42
TOT/LS 13,766 | 100,00 20,561 100.00
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V. PREVALENCE OF BOVIME PIROPLASIIS IN MORTHERN NICERIA

INTRODUCT IO

Barnett (1968) classificd tho piroplasms as suggested by Levine (1961)

as follows:=

Class: Piroglnsmua
Order:  Piroplosmida

Family: Babesifdne Family: Theileriidae

Genera: Babesia Generz: Theileria
Nuttallia Cytauxzoon
Echinozoon Haematoxenus

Piroplasmosis of cattle in Nigeria has been reported in several Annual
Reports of the Veterinary Department, In the /Annual Report of 1928, it was
stated that the diseasc was enzootic among indigenous cattle. Calves werc
assumed to contract the infection at an early age when protccted by maternal
antibodies or age resistance, and to develop immunity. This immunity was
long lasting under continuous tick challenge and cattle did not show any
cliniccl manifestation,

The discasc became noticcable as 2 complicating factor of rinderpest
vaccination (Annual Report, 1929), 1In a vaccination camp in Adamawa Province
for instance, 40% of all the cattle which dicd following rinderpest vaccination,
showed signs of piroplasmosis, At another camp, out of 324 deaths of calves
following this vaccination, 186 or 577 died of clinical piroplasmosis. The

local Veterinarian, discussing this mortality remarked: "I feel sure that
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there 1s some other factor accountnble for deaths besides the virus of
rinderpest, and I am of the opinion that in a great many casces this other
factor is piroplasmosis”™ (Annual Report, 1929),

Piroplasmosis was firstly refcrred to as a contaminent of the rinderpest
vaccine becausc the infection was not obscrved cutside the rinderpest vacci-
nation arcas (Annucl Report, 1930). Later on, it was suggested that the cattlc
contracted piroplasmosis on their way te the immunization camps, or even
inside the camps, through the agency of ticks (Annual Report, 1934).

Piroplasmosis was also reported in trade cattle as a result of heavy
tick infestation (Annual Vetcrinary Report, Horth-'estcrn State, 1968-1969).
It was also obscrved that in livestock whick was kept under more intensive
management , bovine piroplasmosis could be a scrious problem (finnuzi Report
1960~61; 1561-p2; 1962-63). For examplc, in the Runka Grazing Scheme,
about 10% of the cattle had to be trected annually against the disease and
the installation of 2 spray racc wns considcered,

The purposc of this investigation wns to cvaluste the prevalence of

piroplasms among cattle in the 3udan and the Northern Guinea Vegetation Zones,

fia  SUDAN VECETATION ZONE (RUWYLL)

MATERIALS ARMD HETIODS

The study was carried out in the Ruma ¥ukar Jangarzi Grazing Scheme

at Runka, from [arch 1967 to Dccember 1968 and from August to October 1973,
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Agricultural Rescarch, and of the Faculty of Veterinary Medicine were used
for this experiment. - In 1973, samples from 100 different local cattle were
examined,

BLOOD AND BRAIM S EARS

Thick and thia blood smenrs were prepared as described for Runka. In
1973, in addition, brainsmears were prepared from 100 cattle by the method
described by Lecflang (1972),

SEROLOGY

/8 in Runka, sera from 100 cattle were prepared in 1973 and sent to
Utrecht for the immunofluorcscence antibody test against B.argentina and
B.bigemina.

RESULTS

i total of 241 cattle were examined, The results are presented in
Tables 16 and 17. At bloodsmear exomination, 68,055 of the cattle showed
Temutans onlye. lHixed infections of T.mutans and B.bigemina were found in
3 animals (or 1,24%), One enimal was positive for B.bigemins only. B.argen-
tinn was observed as a mixed infection with T.nutans in one animal (or 0.42%),
while in 72 (or 29.87%) of the cattle no parnsites were found. Brain smears
of the 100 cattle sampled in 1673, were prenared and examined for
parasites, In 5 smears, 3.orgentinag was detected, including one animal that
was positive for B.argentina both, ot blood and brain smear examination.

The immunoflucrescence antibody test revealed that 26% of the cattle

had an antibody titre sgainst D.bigenina and also 26% against B.argentina,
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These percenteges included 6 cattle that showed antibodies against both

parasites. The titres ranged from 1:160 to 1:640,.

DISCUSSION

The most common piroplasm of cattle in the vegetation zones studied
was T.mutans. It is of little pathogenicity (Lecflang, 1974), Folkers
& Kuil (1967) and Folkers €t 2l. (1970) also reported that T.mutans was
prevalent in cattle in Nigeria. T.mutzns has a wide geographical range and
consequently is suspected of being transmitted to cattle by a diversity of
ticks (Barnett, 1968). The presence of f.variegatum may be sufficient to
explain the widespread occurrence of T.mutans in Nigeria (Uilengberg €t al.
1974).

The detection of the Babesidac by blood smear examination of intact
animals may lead to results which are different from those of the indirect
immunofluorgscence antibody test. This may be explained cither by the limi=
tation of the blood examination muthod or by the premenca of meacile fmmanity,
Folkers et al. (1970) fourd that only 1.8% of Nigerdian cattle presented for
treatment against trypanosominsis showed E.bigemina in their bloed. In
another experiment, Folkers & Fuil (1967) splenectomized four cattle and
found that three were positive for B.bigemina and one for B.argentina while

blood examination before splenectomy had revealed neither of these parasites.
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The prevalence of B.argentina to the brains of cattle has been described
beforc. Folkers et al. (1967 ) cxamincd brainsmears from 313 slaughter cattle
in Zaria and found 11,18% positive for B,argentin2. In the present study,
five cattle showed B.argentina in brainsmears (5%) while only one of the
matching blood samples was found positive. However, 26 scrum samples showed
antibodies against this parasitc.

The prevalence of E.bigemina among the cattle from both vegetation zones
did not differ grcatly. This parasitc has been proved to be transmitted
by Boophilus species (Smith & ¥ilborne, 1893). The prevalence of B.argentina
was markedly grecater in the Morthern Guinea Vegetation Zone than in the
Sudan Vegetation Zone, This could not be explained, In the present study,
it was confirmed that E,bigemina is transmitted by B.decoloratus (see

Chapter VI,
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SUMMARY

An investigation on the prevalence of bovine piroplnsms was made in the
Sudan and Northern Guinea Vegetation Zones by means of blood and brainsmear
examination, and the indircct immunof luorescence antibody test. In both
vegetation zones, the prevalence of T.mutans in cattle was high.

The detection of the Babesidac by bloodsmear examination a2lone has its
1imitations as revealed by the results of the immunofluorescence antibody
test, The prevalence of B.ar entina was markedly higher in the Northern

Guinea Vegetation Zone.



138

REFERENCES
ANO, (1928) /Annual Report of the Veterinary Department, Morthern Provinces
Government Printer, LagoSe
(1929) _Z_[_C}_E_ﬂl.
(1930) Idem,
(1934) Annual Report of the Veterinary Department, Northern Region
Government Printer, Fadunt.
(1961) Annual Report of the Ministry of Animal and Forest Resources,
Northern Nigeria, for the year 1960=1961.
Government Printer, Iaduna.

(1962) Idems 1961=62.

(1963) Idem. 1962=63.

i

(1969) Annual Report of the liinistry of Natural Resources and
Co=opecratives, North-Testern State Veterinary Division, for 1968=69.
Government Printer, Sokoto, Morth-~lestern State.

BARNEIT, S.F. (1968) Theileriasis. 1In: De wRIMAN and M. RISTIC,

Infectious blood disenscs of man ond animals, voll.II New York
and London: fAcademic Press.

FOLKERS, C. & ¥UIL, H. (1967) Bloodparasitcs of cattle sheep and goats in
Northern MNigeria. Bull.epizoot. Dis. ML, iz: 121.128,

7
¥UIL, H, & PERIE, N.H (1967) The prevalence of Babesia bovis

———————

(Babesia argentina) in the brains of slaughter cattle in MNorthern

Nigeria. Bull., epizoot. Dis. fifre 153 359-361,



139

FOLKERS, C. BUYS, J, van HOEVE, K. & KUIL, H. (1970) Survey on blood parasites
of cattle presentced for treatment against trypcnosomiasis in Nigerin.
Bull. epizoot. Dise ifr., 18: 215=220.

LEEFLANG, P. (1972) Diagnosis of Babesia argentin jnfections in cattle

using broin smears. hust. vets Je, ig: 72,

(1974) Personal communication. pepartment of parasitology

and Entomology, Faculty of Veterinary Medicine, ihmadu Bello

University, 7ariz, Nigeria.

& PERIE, N.M (1972) Comparative immunof luorescent studics on

4 Babesia species of cattle. Res, vet. Sci. 13: 342-346.

LEVINE, N.D. (1961) Protozoan parasites of domestic animals and of man.
Burgess Publishing Company, Minnesota, UeSe

SMITH, T. & KILBORNE, F.L. (1393) Investigations into the nature, causation,
prevention of Texas or Southern Cattle fever. 8th and 9th Reps.,
Bur. Anim. Ind., USDA, 177-304 (Reprint).

UILENBERG, G, ROBSON, J. & PEDERSEN, V. (1974) Some experiments on the

transmission of Theileria mutans (Theiler, 1606) and Theileria parva

(Theiler, 1904) by the ticks Amblyomma variegatum (Fabricius, 1794)

and Rhipicephalus appendiculatus Neumann, 1901, in Uganda.

Tropenmed., parasit. 25: 207=216.



130

2261y v6 | og°v 12 10 2 L20%9L]) 2ig 681 STYIOL
9 1 0 g8 $T £L/OT/6
6T 0 0 12 o% £L/6/9T
¢ 4] 0 CT 4 EL/6/TT
9 0 0 6 1 | _ £2/8/62
9 0 0 6 | . 85/8/8¢2
L 0 ¢ (A § 61 89/¢1/¢
£ 0 0 LT 0¢ 89/1T1/8
S ¢ ) LT 0z . 8S/01/5T
& O 0 LT : 154 88/6/¢1
Q 0 0 £T T2 i 89/R/ST
g O 0 ST g 89/L/5T
£ (4 0 6T ve 89/9/¢1
2 ¢ 0 02 ze _ 8G/S/ST
£ o 0 ce £2 89/5/51
z 0 T 12 52 89/€/51
£ 1 o 61 £2 89/2/5T
T 0 0 02 ¥4 89/1/51
0 t 0 T ]2 L9/21/1¢
T 2 0 1€ i L8/L/0E
T 12 T L £1 L9/S/1E
O S 0 ST . 2e LS/4/8E
£ I 0 0g L LO/E/VT
N W\ % _{ 'O % *ON < *ON
PUTWEX2 aLvd
TUTWH3Tq 3 — 3T331220
:9AT3edaN. | pue sueink °L {  BUFEeSIq *g sucInu *1 JC Ioquny

NOILYRIVYXd d00l1d
Y(VANMY) ANOZ MOLLYIAOTA HUGAS FHL NI TLLLYD

INVIOE ZLIHE OHOHY SHSYTdOHId d0 IDONETYATHEd
b1 218 V1L




PREV.LENCE OF PIROPLASHS AMONG 100 CATTLE

T i

-

o

L

E 15

IN THE SUDAN

VEGETATION ZONE (RUNK/.)

Immunof luorescence

Name of parasite

sloodsmear

examination

test for Dabesidac

NO .

No o %

T. mutans

537 57

235 25

D. bigemina

3. argentina

mutans and
bigemina

(]

8. ar entina and
2. bIgemzna




TADLE 17
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P’RBVALENCE OF PIROPLSIS AEONG 100 CATTLE IN THIE NORTHERN
GUINE/. VEGETATION ZONE (SAMNARE)
Bloodamear Drainsmear Immunofluorescenéc
Name of parasitc examinotion cxamination | test for abesddac
No . % Ho % No,. %
Tamutans 71 71 0 0 - -
Bebigemina 0 0 0 0 20 20
L mutans and 1 1 5 5 20 20
E.argentina
I. mutans and 1 1 y] 0] O 0
Bebigemina
_[_S.argcnt:i.na and 0 0 0 0 5 6
DB.bigemina
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V1. TRANSIMISSION OF BOVINE PIROPLASIS IN NORTHERM NIGERI/L

INTRODUCTION

The piroplasm often scen in the blood of cattle in Nigeria is Theileria
mutans. It is of little pathogenic importance to cattle., Babesia spp. are
also present, but are not so common (se¢ Chapter V), although they can be the
cause of disease and cven death (Leeflang, 1974),

In nature, both parasites arc transmitted through the agency of ticks
but the mode of transmission in cach case is radically differcnt (Balashov,

1972), It has been proved that T.mutans is transmitted by Rhipicephalid ticks,

only from stage to stage (Neitz 1956; 1959). That is, the ticks pick up the
infection ns larvac or nymphae and transmit it in the adult stege or less
often in the nymphal stage (Barnett, 1968). Uilenberg et al. (1974) demonstra=-

ted the transmission of T.mutans by A.variegatum from the larvel to the nymphal

stage and suggested that the presence of A.variegatum may be sufficient to
explain the widespread occurrence of T.mutans in large parts of Africa., The
Babesia species on the other hand, have the exceptional ability of passing
through the eggs of the female tick and consequently establishing themselves
in the 1larval progeny, This type of transmission is known as transovarial
transmission. Babesia spp. are transmitted transovarially by one=host ticks

of the genus Boophilus (sce Chapter II).

The purposc of this investigation was,

(1) to identify B.bigemina in B.decoloratus and determine the rolc of
the tick as a vector of the parasite in Nigeria,

(2) to attempt experimental transmission of T.mutans by H.impeltatum
and Hetruncatum, since species of the genus Hyalomma are known to
transmit another theileria (T.annulata) (Barnett, 1968).
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A11 smears were fixed in methanol and stained in 1:1 .Qy—ﬁruhwild solution
for three minutes followed by o 5% Giemsn solution for thirty minutes. They
were cxamined with x10, x40 (dry) and x100 (immcrsion oil) objective and a
x10 eyepiece of = Leitz microscope. 1In the easc of haemolymph smears, the
level of parasitacmin was praded into 4 cateorics using the x10 objective:

+ 1ecss than 5 merozoites por wiholc smeor
++ less than 50 merozoites per field
+++ more than 50 merozoitces per field
++++ whole field densely covered with merozoites
A1l techniques used were essentinlly the same as those described by

Friedhoff (1969; 19073).

Experimental transmission of 3.,bigemina by G.decoloratus.

One tick showing o ++++ parasitaemic in its haemolymph was sclected and
its larval progeny applied to 2 ninc¢ nonths' old Zcbu (Calf 922). This calf
had been born and reared in our tick-proof stablecs The larval progeny of
the replete females were ngain applied to another clcan calf (No. 919).

Larvae from another female that had shown n Similar parasitaemia in its
haemolymph were shipped to the Institut fur Parasitologic de Tierartzlichen
Hochschule in Hannover, 'Jest Germany for experimental transmission in 2
Babesia~free calf,

Experimental transmission of T.mutans by !lynlomm® spp.

Partially engorsed males and females of Hedimpeltatum and H.truncatum were
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collected from bait cattle at Runkao and Samaru respectively, and sent to
Hannover for experimental transmission of T.nutans in cnlves. The shipment
consisted of 50 adults of cach specics, the sexes being in equal numbers.
RESULTS

Identification of Babesia in the tick

Out of a total number of 389 engorged femnles of Bl.decoloratus collected
in Samaru, 39 (or 10.03%) werc found to harbour merozoitcs of Babesia in the
haemolymph,.

181 B.decoloratus females werc collected from cattle at Runka, Probably
due to the dipping programme, the ticks were ncver in the engorged state, and
as 2 result less than onc third of them 1laid eggs, very few of which were
viable., Only in 4 cases were very few merozoitcs detected in the haemolymph.
The cggs laid by these infected ticks frniled to produce enough larvae for

transmission trials.

Bebesia in hacmolymph of replete female ticks

Basically three types of merozoitces were observed free in the hinemolymph:
those with granules but no polar cap (Figure 11), those with granules and polar
cap (Figurc 12) and thosc without granules but with o polar cap and vacuoles
(Figure 13). Some of these merozoites had a distinct thickenning in the
anterior end, that rcsembled the head of an arrow (Figure 14),

A11 the tvpes of merozoites described above were present in the haemolymph

at the same time, exccpt that one form might be more preponderant than another.
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They were elongated in shapc and ot average measured 11,9 mu in length (range
10,0-15,0) and 2,4 mu in width (ronge 2,0-2,.9) at their broadest end.

Schizonts were 21so0 seen quitc often in both granulated and none-granulated
haemocytes. The most nbundant werce the amocboid forms in granulated haemocytes
(Figure 15). The chromatin and cytoplasn formed o limiting membrane, while
the bulk of the parasite appearcd zs an "cmpty" space, At this time the nuclcus
and granulcs of tic host ccll werc still distinct. Later on, the "empty" space
became full of small chromatin dots (Figurc 15).

The so-called plasmodium phase of the schizogony (Friedhoff, 1969) was
identified in hacmocytes of four of the infected ticks (Figure 16). Figure 17
shows amature schizont suggesting that merozoites were emerging.

Of the 39 ticks originating from Samaru which were found infected with
merozoites in the haemolymph, five did not reveal any intracellular stages

of the parasite,

Babesin in the eggs of infected B.decoloratus females

All the 39 infected ticks laid eggs but only eggs from 20 females were
cxamined, the remainder having been discorded because they were not viable,
Egg smears from 17 females showed meroszoites which were citlver elopgéated or

round. The elongated forms resembled those scen in haemolymph smears but

they were bulkicr., The chromatin was situated in the middle of the merozoites
but it often assumed 2 position at the extreme anterior end making it difficult

to recognisc the polar cap (Figures 18 & 19), In the round forms the cytoplasm
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was limited to the circumfercence of the ring and the chromatin pushed to the
side. A polar cap could not be distinguished. Irrepgularly shaped merozoites
were also scen but these were considered to have arisen during the squashing

proccss (Friedhoff, 1969),

Babesia in the ovary of infected ".decoloratus females

Upon disscction, the five female ticks which showed o parssitacmia of
++4+ in their haemolymph smears nlso showed a high infection of merozoites
in the smears made from the ovary. Both elongated and round merozoites were

observed in the peri-trachenl cells (Figurc 20),

Babesia in the larval progeny of infected J.decoloratus females,

The larval progeny of 15 cut of 20 infccted females ghowed merozoites
in squash preparations. The forms ebscrved in the larvac were identical to

those in the eggs although they werce bulkicr (Figure 21),

Experimental transmission of E.bigemina by B.decoloratus.

Calf Ho. 922, infested with larval progeny of one infected female tick
on the 8th September 1973 become positive for B.bigemina on 25th September
1973. The time interval indiczoted that the parasite was transmitted by the
nymphal stage of the tick. The larval progeny of the repletc females that

were harvested from this calf also transmitted B,bigemina to a clean calf

(No. 919), The transmission was also by nymphae. Elongated and round merozoit
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were seen in larval stage of the next generation.

The larval progeny of cnother infected tick (which had 2lso shown a ++++
parasitaemia in the haemolymph (Figurc 22) ) was applied to Bull No. 108 in
Hennover on 9th lovember 1973, It also becnme positive for B.bigemina only,
The preinfestation serum of this c¢21f did not show antibodics against E‘EEEEET

tina and B.bigeminz. On 9th December 1972, = titre of 160 against B.bigemina

was recorded, while the titrc against é.argentin: wos negatives On 4th January
1974, the titre agnainst B.bigemina was 320 but that against B,argentina was

still negative.

Experimental transmission of T.mutans,

The¢ transmission of Temutans by either H.truncatum or H.impeltatum was

unsuccessful.

DISCUSSION

Haemolymph smears of replete D,decoloratus females examined in Samaru
revealed an infection rate of 10,03%. Although this figurc is apparently high,
it should be realised that Mahoncy & Ross (1972) reported that Babesial infec-
tions in ticks depended on two factors: environmental temperaturces and the
infectivity of the bovine blood. Henee, the significance of the infection
rate of ticks in the Samaru area has still be be evaluated,

Since it was not the intention of this investigation to study the develop~

ment of Babesia spp. in B.decoloratus, we did not examine hacmolymph smears of
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ticks immedintely after repletion, Friedhoff (1969 1973) reported that

merozoites were not detected in the haemolymph carlicer than on day 5 post
repletion and suggested that examination be performed from day 7 onwards,
For the samc reason cis were examined from day 3 after incubation.

In thc present study merozoites of ﬁabesin spp. which morphologically
conférmed to those described by Rick (1964) and Friedhoff (1969) have been
observed, in the haemolymph, ovary, cggs and larvac,

The significante of the polar cap on some merozoites has been cxplained
by Friedhoff (1969) who asserted that only thosc with polar caps possessed
the ability to penetrate into the haemocytes and undergo schizogony.

It would appear that we were dealing with merozoites of B.bigemina since
the larval progeny of threc infected ticks transmitted only B.bigemina to
Babesia-free calves both in Sameru and in Hannover.

The experimental transmission of T.mutans by Jetruncatum and H.impeltatum

was unsuccessful. Thesc ticks were removed from cattle with T.mutans, in the
semi-engorged state and nilowed to complete engorpgement on fully susceptible

calves,

SUMIIARY

f. study on the transmission of Babcsia spp. by Joophilus decoloratus was

carried out in the Northern Guinea Vegetation Zone (Samaru) and the Sudan

Vegetation Zone (Runka) of Nigeria,
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389 replete Bodecoloratus femnles were collected from bait cattle dn
Samaru from 21st July 1973 to 23rd October 1973, They were incubated at 28°C
and +80% relative humidity. 39 (or 10.03%) of the ticks werce infected with
merozoites of Babesia in their hacmolymph. Intracciliular stages were also
seen in the haemocytes. Smears of cggs, covary and larvac of o majority of the
ticks also revealed the presence of meroszoites, The larval progeny of three
infected ticks was applied to Babesia-free calves which came down with B.bigemina
infection., No B.argentina was involved,

181 B.decoloratus females were collected at Runka from 29th August 1973
to 9th October 1973, These ticks were semi-engorged and therefore laid only
a few eggs which were not viable. Haemolymph smears from 4 of them showed
merozoites of Babesia spp.

The experimental transmission of T.mutans by H.truncatum and H.impeltatum

from both Vegetation Zones was unsuccessful,
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Fig., 13.
Fully differentiatcd merozoites of Babesiaz spp.

in the haemolymph smear of = replete Boophilus
decoloratus femazle showing polar caps and vacuoles

but no granulcs. Giemsa stain; x 1500,

Fig. 14,
Fully differentiatcd merozoites of Babesia spp.
in the haemolymph smoar of Boophilus decoloratus
showing "arrow heads", Giemsa stain; X 1500,



156




Fig. 15,
Showing an amochoid form in a granulocytic
haemocyte (1eft) and o polynuclear form in
a haemocyte (right). Giemsa stain; x 1500,

Fig. 16.
Haemolymph smear of a replete Boophilus
decoloratus female showing = "plasmodium
phase“ in 2 haemocyte., Giemsa stain; x 1500.
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Fig. 17.
Haemolymph smcar of a rcplete Boophilus
decoloratus female showing mcrozoEtOS
cmerging from = schizont. Giemsa siain; x 1500,

Fig. 18.
Showing clongated merozoitces of Babesia sppe.
in egg smear, Giemsa stain; x 1500,
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Pig.'lgo
Showing elongated and irregularly shaped merozoites
of Babesia spp. in egg smear. Giemsa stain; x 1500,

Fig. 20.
Showing merozoites of Babesia sSpp. in
peritracheal cells of ovary of replete
Bedecoloratus female, Giemsa stain; x 1500,
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Fig. 21.
Showing clongated and round merozoitcs of Babesia
sppe in 2 squash smear of larvac of 3.dccoloratus,
Giemsa stain; x 1500,

Fig. 22.
Showing *+++ parasitacmia of Babesia fppe. in the
haemolymph smcar of = replete female B.decoloratus.
Giemsa stain; x 1500,
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VIi., SEASONAL INCIDENCE OF IXODID TICKS IMN THE NETHERLANDS,

INTRODUCTION

The Netherlands (Holland) lies in the north-=western corner of the European

Continent at latitude 51 - 54°North. The total arca of the country is 15,865
squarc miles, just about the sizc of Xano State in Nigeria. The climate is
essentially temperate and is greatly influcenced by the warm Gulf Stream. This
Stream passcs close to the Yestern Coast of the Buropean Continent imposing
cool summers and generally not too severc winters,

The Netherlands has one of the world's most prosperous dairy farming
and cattle breeding industries. The national cattle population in 1971 was
4,201,000 (F,A.0., 1972). These are made up of three breeds of which the Black
and White Friesian and the Meusc-Rhinc~Ysel cattle (MRY) are predominant.
Most of these animals live on clay soils in Friesland, North Holland and along
the main rivers. The pastures are pure grassland intersccted by canals and
ditches for drainapge. Ticks and consequently piroplasmosis are rarely observed,
A considerable number of cattle, however, are kept on the sandy soils in the
eastern and southern parts of the country whoere the vegetation is more varying
and where farmland and pasture are interspaced by some moorland, fringes and
woods. These arc the arcas wherce vector ticks are present and outbreaks of
tickborne discase occur periodically.

The purpose of this investigation was:

1., to determine the seasonal occurrence of Ixodes ricinus in three

different locations in the Netherlands i,e. Ameland in Friesland,

Heine in Overysel and Maarn in Utrecht Province.
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2, to report on the occurrtonce of Haemaphysalis punctota.

DESCRIPTION CF THE AREAD

Ameland
General

This is one of the islands situated on the ilorthern ccast of the
Netherlands, Congsegquently, the scil consists of sand dunes, but there are
pastures for cattle grazing. One such pasture — the Qerd - has an arca of
500 hectares and is situated on the castern side of the isiand. Sand dunes
are scattered over the pasture the main part of which is subject to floods.
The Qerd, together with a wood in the neighbourhood of the town of Nes, formed
the experimental arca.
Ciimate R

The climate is influenced by the sea, The average annual temperature
is 9°C with 16°C in thc summer and 2°C in the winter, The annual precipitation
is about 700 mm with an even distribution of rainfall throughout the year,
The driest season is the spring. The prevoiling wind is scuth-westerly
but during the spring dry northerly winds predominate (Dutch Agriculture, 1959).
Vegetation

Thc pasture of the Oerd consists of light coloured low grass represented

by Ameérion maritimae, Agrostis spp. and Festuca rubra. In addition, there are

outcrops of high brown grass such as Juncus maritimus and Ammophila arenaria,

Mosses such as Pscudoscleropodium purum and Dicranum scoparium are found

growiny in between the grasses. The vegetation on the sand dunes is made
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up of Salix spp, Hippohide spp. and other shrubs. The wood in les consists
of Pinus nigra and some grasscs for instonce Dactylis slomerata (vs) and

Carex arcnaia,. In some arcas the shrub, Sorbus acupariz is abundant

(Braun-Blanquet & de Leeuw, 1936),
Husbandry

About 300 calves bclonzins to some 40 farmers are brought into the
Cerd around 15th April cach year, They remain here till 15th November
when they are herded back into the stables.,

Heino

General

Heino is situated in the Province of Overijeel on the mainland., The
topography is flat and the soil is sandy. The experiment was carried out
on 2 farm that is typical of farms in this area, with pasture lands surrounded
by woods and fringes.
Climate

The average annual rainfall is about 750 mm. Average temperatures vary
from 1°C in the winter to 18°C in thc summer.

Vegetation

The pasturc land consists of rasses made up of Poo-Lolietum association

and is surrounded by woods and fringes, The fringes are almost devoid of

grasses but are made up of trees such as Fraxinus quercus and shrubs for

example, Sambucus spp, Prunus spp., Sorbus spp., Lonicera and Alnus Spp.
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The woodland consists of trees such as Pinus sylvestris, Quercus petraca,

Betula pubescens and Fagus sylvatica and shrubs which include Amelanchier

laevis, Sorbus zucupariz and Rubus spp. (festhoff % Den Held, 1969),

Hlusbandry

There were 78 IiRY milkins cows and some calves on the farm, ilost of the
cattle graze out from April to Movember. ''ith the approach of the winter,they
are returned to the stables,
liaarn
General

The farm on which the experiment was conducted was also situated on a
sandy soil which was extremely ncidic. The grazing land contained some 15
cattle. The pasture was beardered on threc of its sides by conifer or mixed
woodland,
Climate

Same as in Heino,

Vcﬁctation

As in ieino, the pasture land, consisted of an association of Poo-Lolictum

prasses, The conifer woodlands were made up of Pinus, Picea and Quercus rubra

trees. There were no shrubs, and herbs were fow, represented only by some
ferns. There were some nosses of the genus Atrichum and grasses such as

Deschampsia flexuosa, The mixed woodland was made up of the samc trees

as mentioned above, but 2lso consisted of shrubs such as Betula pubescens

and a few ferns, The 8oil in this area wns almost completely covered by
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Deschampsia flexuosa. This grass formed a loose mat, which helped to retain

the moisture of the soil, Intermingled with it was a layer of raw, humid

partly decomposed plant litter (Westhoff & Den Held, 1969).

MATERIALS AND [METHODS

Ameland

The Oerd was divided into 21 study blocks cach of which was about 23
hectares in size, and covering the diffcrent vegetation types as much as
possible (see Figures 32, 33 and Appendix IV). Ticks were surveyed once
every fourtnight by dragging flannel blankets. Each blankets was 88 cm long
and 80 cm broad. A piece of wood was hemmed to each of the shorter sides,
while on one end a rope was fixed in a semi-circular fashion for dragging.
The blankets were dragged over 25 meters of the vegetation, and turned over;
they were then examined thoroughly for ticks before dragging was resumed,
The investipgation covered the periods from 28th April 1971 to 28th October
1971, and from 11th April 1972 to 25th October 1972, A similar survey was
carried out in 1972 in the wood at Nes, but this site was not demarcated into
study blocks.

The survey was conducted on cottle and on the vegetation, Four bait
cattle were randomly choosen from the herd., These were examined at fourt-
nightly intervals when all ticks scen were removed amd kept in water in small

bottles, until arrival at the laboratery in Utrecht. The study on the
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vegetation was confined to the edges of wood bordering the pastures, path
leading to the pastures and the razing pastures. The cattle trekked through
the path twice daily for milking at the farm house. Ticks were again surveyed
by dragging flannels cvery fourtnipght as in Ameland, The investigation lasted
from 23rd May 1972 to 14th November of that year,
Maarn

The tick survey herc was confined to the vegetation only. Blanket drags
were made specifically on grasses at the wood boarders (Figure 36), grasses in
the wood, leaves on the ground in the wood and pasture with cattle grazing
on it. Visits to this site were made at irregular intervals whenever the
other experimental areas were not being investipgated. The dragging technique
was the same 2s in Heino and Amecland., The study lasted from 18th April 1972

to 24th October 1972 and consisted of twenty-one visits.

Climatological data for the three experimental sites were collected from
the Royal Netherlands iMeteorological Institute at De Bilt. Mean readings
of temperature, relative humidity and wind from 0900 to 1500 hours G.M.T. on
the days of tick collection were used. For Ameland, the synoptic station was
Hoorn on the neighbouring island of Terschelling, some 25 km WSW of Nes. For
Heino, Dedemsvaart some 20 km away to the NE was the synoptic station for
recording temperatures and relative humidities, while Diepenveen 15 km to the
SEW was used for reccording wind force. The synoptic station nearest to

Maarn was De Bilt, 10 km to the NV (see Figures 23-26).
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"enthly means of temperaturc, rclotive humidity and rainfall for the
throe Synoptic stations for the yeore 1951-1060 are given in foru of histograms
to show the pattern of the climnte (sce Fijurces 27-29), It wos not possible

to obtain data for the decade ending 1970 because they were still in preparation,

RESULTS

/fmeland

In the course of 1971, it zppeared that the prevalence of ticks was mainly
restricted to study blocks 1, 7 and 8. Further studies were mostly limited to

these 3 blocks, A total of 522 (or 81.,6%) Ixodes ricinus and 113 (or 18,.4%)

Haemaphysalis punctata were collccted from the Ocrd in 1971, The corresponding

fipures for 1972 werc 540 (or 97.5%) and 14 (or 2,.5%) respectively (Figure
30, Table 18). All stages of I.ricinus were found over the two years but for
He.punctata only larvae and adults were found in 1971 while nearly all the
collections in 1972 consisted of nymphoe. During six visits to Nes in 1972,
615 I.ricinus ticks were found in the wood, represcnting all developmental

stages. No H.punctata ticks werc found (Table 19).

SEASCHNAL INCIDENCE OF I RICINUS

LARVAE

In 1971 on the Oerd, larvae were found to ocecur in July, that is during

summer but the bulk were found in the autumn. In the following year, the
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highest numbers were cellected in lioy and in the auvtumn. Only 8 larvae were
found in Junc,

Larvac were found in lar;c numbers on the forest mat in the wood in May
but they were lso collected in the antumn,

During the 1971 survey on the Ocrd, nynphac appeared only from September
to October with 2 peak in Scptember. In 1972 they werce collected in the months
of April to Octcber.

A8 in the case of the larvae, the nymphae were mainly found on the sand
dunes. In the wood, nymphac werce nlso collected between fipril and October
with a peak in lMay.

ADULTS

On the Oerd in 1971 male and female ticks appeared in April and lasted
till July with a peak in the first week of that month, A very small rise
was again observed in September. In the succceeding year, male and female ticks
appenred in liay and diminished in July. The peak was in I'ays In the wood
adult ticks were mainly collected in liny,

HAEMAPHYSALIS PUNCTATA

This tick occurred only on the Uerd wherc it was limited in distribution
to blocks 1 and 8 which arc situated in the bordcers of the Oerd (sec /ppendix
Iv).

The total number of spceimens Gellected during the two year study period was

only 118 specimens in 1971 and 13 in 1972 (Table 19). 1In 1971, larvae formed
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the bull of the collecticn in the tatal absence of nymphac. In 1972, only
nymphae and 1 malc were found; larvae and females were absont.

fi total number of 3 larvec, 216 nymphac and 15 adults of I.ricinus were
collected from the vegetation in ileine, The edges of wood were the most
infested areas followed by the cattle pastures and the path leoading to the
pastures (Figure 34, Tablec 20). Yery light infestations of I.ricinus adults
were observed on the bait cattle. Larvae and nymphac were not found to
parasitizc the cattle. The seasonal incidence of the tick din Hein‘ was
regstricted to the spring and the autumn,

Maarn

Cnly 406 nymphae of I.ricinus were collected from the vegetation in Heino
.ﬁver 6 months of survey (Pigure 34, Table 21). The regions of highest infes«
tation were tho grasses at the boarders of the wood, followed by the leaves
on the ground in the wood. Only threo nymphac were collected from grasses
inside the wood., No ticks were scen on the pastures. Their incidence was

regstricted to the spring.

DISCUSSION

The seasonl . incidence of I.ricinus in the Unitod Kingdom has been studied
by scveral authors such as Maclecd (1932; 1939) Milnc (1945; 1947; 1950),
Campbell (1950Q), Edwards & Arthur (1947), Evans (1951) and Lees 3 Milne {1951),

On cnntinental Burope, especinlly in Russia a pgreat deal of work has also
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been done on the scasonal incidence of the tick., /. few oxamples are: Babenko
(1956), Belozerov (1964), ¥Kheisin (1955), Salashov (1972) and 3Bauch (1971; 1972)
ficcording to these reports, I.ricinus hns an exclusively 3-host type of deve-
lopment, The larvac and nymphac parasitize small rodents, insectivores and
birds, while the adults frequently feed on cattle, wild ungulotes, hares and
hedsehogs. Sequential investipotions have shown that cach developmental stage
takcs at least one ycar to completc. The minimum length of the 1lifc cycle is

3 years but may continuc for as long a8 6 years.

Our investigations in the lletherlands were only pilot trials in different
habitats, conducted in o two-yenr pericod which is too short to justify a
detailed evaluation of the scasonal incidence of I.ricinus in that country.
However, this study has confirmcd that the most abundant ixodid tick present
in the Netherlands is I.ricinus, Jrthur (1963) has reported that this tick
is widely distributed in Burope am! Russia, It was observed in both Ameland
and Heino that I.ricinus was mainly active from March to ifay (spring) and
from September to October (autumn), There was very littlc activity in
August (summer). The spring nctivity was always preater than that in autumn,
These findings are in ngreement with those of Maclood (1932; 1939) and Milne
(1945) who referred to the phenomenon 2s 2 bimodal type of activity. Bauch
(1972) has also reached a similar conclusion in Bastorn Germany.

In liaarn however, a unimodal type of activity was observed, which was
similar to thc findings of /rthur (1948) in mid-'lales, . ilore work is required

in Maarn to determince if ticks arc really inactive in autumn.
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The present study sugrested that relative humidity and temperatuge
regulate the activity of I,ricinus. 'le have also observed that during a strong
breeze (force 6) ticks were hardly collected. In Heino, only adult ticks
were seen to occur on the cattlc, even though larvac and nymphae were collec=-
ted from the vepetation at the samc time. The immature stages of E,ricinua
would therefore appear to favour small mammals as host. It was also observed
that the edges of wood were the sites of greatest infestation by I.ricinus,
followed closely by the cattle pastures and the paths leading to them. 71t
is suggested therefore that woods surrounding pasturcs gonstitute important
foci of infestation by I.ricinus.

On the Oerd in Ameland, ticks werc very much restricted to study blocks
1, 7 & 8 and to sand-dunc¢ type of vegectation. Block I (Figure 32) was
especially rich in thorny shrubs, recds, grasses and mosses. Consequently
thesc provide a suitable micro-climate for tici:s, It is this area that
yielded the greatest catches of I.ricigus. Dlock 8 (Figure 33) was charac-
terized by high and low grass and an abundance of mosscs.- iiany ticks were
also collccted here,

The wood in Nes (Figurc 31) was denscly covered by 2 mat of pine needles.
There was an abundance of ticks in this area, especially larvae and nymphae,.

Only nymphae were collected in ifaarn., Their primary habitat was the
grass bordering the wood (Fisurc 35), This grass consisted of Deschampsia
flexuosa which formed a mat that conscrved moisturc necessary for the survival

of ticks. Similarly, the leaves of the coniferous forest formed a suitable
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microhabitat on the ground.

It was susnpested by Friedhoff (1973) that liaemophysalis punctota is a

coastal tick of the European Continumnt. This was confirmed in the present
study where the species wos only found gn the Oerd of Amcland, Its absence
in the wood on the same island could sugoest that small mammals are not
important hosts of this tick. The very localized and incidential finding of
E-ﬁ&ﬂiﬁiﬁi on the Cerd mipght indicate that birds play an important role in

its life cycle and distribution,

SUMIARY

The seasonal incidence of Ixodes ricinus was studied in threc localitics

in the letherlands viz, Ameland, !leino and [lanrn in 1971 and 1972, In Ameland
and in Maarn the survey was done on various types of vepetation, while in Heino
cattle infestations were nlso studiced,

I.ricinus was present in all three arcas, Its incidence in Ameland and
Heino suggested n bimodal type of activity. Only adult ticks were found on
the cattlc, suggesting that small mammals arc the most imporrtant hosts of
the immaturc stages. It was obscrved that the sand duncs in Ameland and the
woods surrounding the pasturcs in Heino and ‘laarn are favourable foci of
infestation by I.ricinus.

Studies in the threc arcas on the prevalence of llaemaphysalis punctata

confirmed that this is a coastal tick species. Birds may play an important

role in its life cyclce znd distribution.
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Fige 27«
fionthly averages of tempcrature, relative
humidi ty and rainfall for Hoorn on the island
of Terschelling for 1951=1960. Terschelling
1ics to the west of Ameland.



180

[ rewperaTURE

5] RELATIVE HUMIDITY

AVERAGES 19%1-1960

RAINFALL DATA FOR TERSCHELLING

B rainFALL

¥

L LIQIWNH

JAILY T3

MONTHS



Fig. 28.
Monthly averages of temperature, relative
humidity and rainfall in Dedemsvaart for
1951=1960, Dedemsvaart is the synoptic
station nearest to Heino.
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Fig. 29.
Monthly averages of temperature, rclative
humidity and rainfall in De Bilt for 1951-1960,
Dc Bilt is the synoptic station nearest to
Maarn,
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Fig. 30.
The geasonal incidence of Ixodes ricinus on the

Oerd in Ameland., (1971 & 1972)
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TA DLB 1§

SE.SONA. INCIDENCE 9F IXODID TICKS ON THE OERD (1971 & 1972)

IXODEZS RICINUGS HALMAPHYSALIS PUNCTATA
DATL L N T F T L 3 H Fl T
2874771 5] 0 0 i 1 0 0 T 1 -
12/5/71 0 ) 3 1 4 0 o 1 1 2
26/5/71 0 0 9 17 26 0 0 0 23] 23
8/6/71 ) 0 25 15 40 0 4 2 2 4
22/6/71 0 0 3 7 10 0 0 0 0 0
6/7/71 0 0 30 30 60 0 0 2 2 4
20/7/711 32 0 1 1 34 0 ) ) 1 1
3/8/71 7 0 0 0 7 0 0 0 0 0
31/8/71 1 ) 0 ) 1 82 0 0 o] 82
14/9/71 4 20 2 0 64 0 0 0 0 0
20/9/71 | 170 86 2 7 | 265 0 0 0 0 0
14/10/71 2 8 0 0 10 0 0 0 0 0
28/10/71 0 0 0 0 0 0 0 0 0 0
TOTALS 254 | 114 75 76 | 522 82 0 6 30| 118
11/4/72 0 8 1 0 9 0 0 0 0 0
9/5/72 20 16 67 51 | 154 0 1 0 0 1
17/5/72 75 1 1 1 78 0 0 0 0 0
24/5/72 0 35 18 14 67 0 ) 1 ) 1
9/6/72 0 50 19 21 90 0 8 0 0 8
23/6/72 5 2 0 1 11 0 4 0 0 !
17/1/12 0 0 0 0 0 0 0 0 0 0
21/7/72 0 8 1 1 10 0 0 0 0 0
1/8/72 0 1 0 0 1 0 0 0 0 0
11/8/72 a 13 o ) 13 8] 0 0 0 0
29/8/72 10 0 0 0 10 0 ) h) 0 0
14/9/72 56 15 o 4 71 0 0 0 0 0
13/10/72 14 11 0 0 25 0 5) 0 0 0
25/10/72 0 0 1 0 1 0 0 0 0 0
TOTALS 183 | 160 { 108 89 { 540 0 13 1 ol 14

L = larvae
N = nymph
M = male
F = female
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TAHLHZLE 19

INCIDENCE OF IXDODES RICINUS
IN THE "QOD .~ NES

DATE L N M F T
11/4/72 4] 8 1 o 9
24/5/72 356 108 18 14 4946
11/3/72 4] 13 0 0 13
ra4/9/72 56 is O 0 71
13/10/72 1.4 11 0 o 25
25/10/72 a 4] i Q 1
TOTALS 4261 155 20 14) 615
L = larvae
N = nymph
A = male

female

H

F
T = total



Fig. 31.
Vegetation of the wood at Nes, Ameland
showing the forest mat.

Fig. 32.
Vegetation of study block I in the
Oerd, Ameland,
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Fig. 33.
Vegetation of study block 8 in the
Oerd, Ameland,
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Fig. 34,

The seasonal incidence of Ixodes ricinus
on cattle and on the vegetation in Heino.
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IXODES RICINUS ON CATTLE AND ON THE VEGETATION IN HEINO
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Fig. 35!
The seasonal incidence of Ixodes ricinus
nymphae on the vegetation in Maarn,
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HYMPHAE

THE SCASONAL INCIDENCE OF IXODES RICINGS NYMPHAE
ON THE VECETATION IN MAARN
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SEASONAL INCIDENCE OF IXODES RICINUS NYI‘PHAE

ON THE VEGETATION IM J1AARN

grasses at gragses in | leaves on

DATE wood the wood ground in
boarders wood
18/4/72 31 0 27
25/4/72 26 0 35
2/5/72 33 0 10
11/5/72 26 0 13
18/5/72 49 2 11
2/6/72 21 i 72
7/6/72 10 0 15
14/6/72 i5 O 12
28/6/72 13 4] 7
6/7/72 o 0 0
12/7/72 5 0 1
19/7/72 3 0 0
24/7/72 4 0 0
7/8/72 2 0 0
la/8/72 i 0 0
21/8/72 3 0 6]
8/9/72 0 0 0
15/9/72 1 0 0
12/10/72 2 0 0
16/10/72 2 0 0
24/10/72 0 0 0
TOTALS 250 3 153




Fig. 364
vegetation type on the edges of the wood

in Maarn, showing the grass Deschampsia
flexuosa.
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VIIT. PREVALEICE 4vD EXPERIE BTV L T0/MLIICCYON OF RPOVINE PIROPLASIS 1

—

L NETHERL (DS

}::TBOUUC'J‘I{ ::

Yuil (1967 1istee the Lloel parnsites of enttlc in the Metherlonds and
incluced

2nbesin diverpons ticFadyenn ™ Stockmon, 1911

Babesin s jor Serzent ct al,, 1926

Zhrlickia phagocytophilin Fopoic, 1951

Eperythrozoon wenyoni Jdicr and Elleabogez, 1934

Eperythrozoon tepanodes Hoyte, 1962

Sincc then Epcrythrozegn tucidi Uilenboerg, 1962 wes isolated by Zwart et al.

(1969) and Sorrelies theilceri Laveran, 1903 by Schillhora van Veen 2

Leyendekkers (1971),

tiilson (1964) cvaluated the occurrence of the two Sabesia species of
cattle in different provinces in the llctherlands by nooling blood ond ino-
culating it into splencctomized calves =t the Institute for Tropical and
Protozonn Niseases In Jtrecht, ilo concluded thot bota Demajor and Tedivergens
occurred mone the cattle in _uciond, Sreningen and Teeland, Yommerij (1964)
also isolatcd g,giVurﬁcns freaa cattle grazing -n o permancnt Hasture in the
centre of /fmland,

The purposc of this investigntion was:

(1) tc determine the prevalence of piroplasms and othor blood parasites

in cattic in /mcland, Heino and licppel (see Appendix XII).
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(i1) to rear ticks for tronsmission studics
(iii) to study the role of ficld and Inboratory rearcd ticks in the tran-

saission of N.major and B.diverpons,

e e ——— -

IWTERLLLS AND AETHODS

a) Poolcd bloci iygoculcotion

Blood wns collected froa 20 Fricsion calves in /meland cn 10th August
19071 and 17th Decomboer 1971 i,c. ~fter the catile nave boen cxposed to the

X
spring and ~futumn nctivities of ticks (sce Chanter VII), Heparin 10I7/ml

was used as an anticoagulant. Thick nnd thin blood smears were 2lso made
from the cars of the cattle bled,

individual blood samples were storcd in o coolbox durins the journcy
back to Utrecht. There, they werc proled and iwmoculated intravenously
into splencctomized calves (Tablc 22). Pro-inoculation, blood valucs such
as !nemoglobin, "hitce Ccll Counts and Packed Cell Yolume (PCV) were determined,
Mter inoculation, thin blood smcars from tue calves were made daily and PCV
readings werce taken ropgulorly frorm the oppearance of parasites. Temperature
was rccorded daily. Each calf was controlled for o minimum »f 21 days after
inoculnticn. In ndditionn, n totz2l number of six inoculctions of pooled blood
collected from cattle in lfeppel and eino were done Between 30th July 1971 and
4th ilovember 1972 (Table 22).

b) Transmission trials with ficld ticks

Ticks werc sampled fron the vegetation by drozegimg flannel blankets.

X Sodium heparin i1.54P.
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Seven bntches of ticks oripinnted izow /nmelzsnd, whilc one came from Heino,
Dut »f the eight bntches scven wL?u_i.ricinuq ~“nl one vns epunctats ndults,
Out of the seven butches of Iericinug threc consisted of <delts, three of
aymphee and cne of lorvoe (Table 23). Tie ticks were fed on splencctomized
calves in car booas,. The colves were controllen o8 above.

¢) Laborcotory maintenance of ticks,

Incubntion

f. breeding choamber ande of perspepg material and mensuring 45 om x 20 om
was provided with a falsc bottoim of rust-free iron nettine to a height of
6 cm The bottom was fillol with o 420 solution of Potassium hydroxide in
ordcer to provide o relative hunddity of +80% inside the chamber. . Lambrecht
hygrometer and a thermomcter (scale =207C to +359C) recorded the relative
humidity and temperature zospectivelry. Thoe temporature in the breeding
chambcr was not thermostatically regulated, but varied between 15°C =nd 25°C,
I.ricinus and Ml,punctnta were bred in th chamber which was supplied with
fluorescent lisht for o« minimum of 15 hours dzily,

Ticks collected from the ficld or those cngorped on laboratory hosts were
first washed in physiologicnl 3alinc and thoroughly dricd on tissue paper.
They were then transrferred to 1abelled perper tubes neasuring 5 cm high and
diameter 3.4 ¢m. The top of ernch tube was covered with o piece of netting
and a plastic cork which was perforated to ollow air ine. In order to avoid
fungal infestation, the ticks ond their tubes werc washed in physiclogical

snline monthly.
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Feedinp

he h hog, Erinaccus roum: nicus and cnl ; I hiost. Th
! WAS in.oes 1 ! in I ich it
strain r 30 minutcs. f L5 ri ; i i 3
t the anincl, iich . ; t Vi I LCre
yenrchi th b r ¢ngor ticks ICTIC n i hir fter i
festation,

Ticks were fed on cidves by nllowing than to attack to the car in ba
Wherever possible, an cqual number of males and femnles not oxceeding 50
indivicdunls of cither sex was oppli to the ear. The number of nymphad
per ear was limited to 750. The procisce number of larva lied % ach
€AT WAS N etermined, iowiever it was assumed that a fully cnrorged fem
produced about 2000 larvae, ond n ‘¢ thaon the larval progeny from two
WEeT( ppli e [ vach ar.

RESULTS
L)

The results prescent i bl 2, oshow that yttlc¢ in fimcland hart
el jor on i -_(:‘_:-_J'\,‘Jil].;:' in their blood, The first isclaticn of the
parasitcs was confirmed when the blood 8 sub~inoculated into calf 172

6th Agust 1971,
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females

B) Transnis: f i &
[ '..1:; ' FCCT I L 1 1 LD i.
L+ 2 - Q ~ . 4 A ) 4 1 i
Da.D 0 i d 3 n 1 i Lt i i «T1C1iNUus
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December, at = time it was nbout to go into natucnl hybernation, no replete
ticks were recovered cven though the ~nimal was maintained at 229,

Oviposition to hntching

Table 27 shows the durntion of oviposition nnd iarval emergence of
replete individual females from batches 3, 6 & 5 which were incubated in the
breeding chamber under similar conditions of tumpernture and relative humidity,

but verying degrcees of photoperiodicity.

Metamorphosis: larve to nymph to odult

floulting from larva to nynph and from nymph to aduit was greatly influ-
enced by photoperiodism. Tablc 2¢ shows thot the premoulting period of larvae
lasted from 73 to 161 days in the absence of light. ''hen artificial light
was supplied for 18 hours a day, the promoulting period was 30-~48 days,

Tc results suggested that the percentoge moult was not affected by light.
Similarly thc premoulting period of ayuphal o the ncalt singe was 33-105 days
in the absence of artificinl light, Lut 22-36 days vhen light was made avail-
able, Again thc percentage moult was high in 2ll cases irrespective of light
except in batch 14 (Tablec 29),

Ten batches of all developmental stages of l.punctata were fed on calves,
Table 30 shows that the durction of feeding of aduit ticks varicd from 10-25
deys, and the percentagce recovery of replete females was poor in three of
the four batches. llymphae cngorged in 4-10 days while larvac took 4-12 days.

Recovery of engorged ticks was below 60% in sceven of the ten batches.,
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Fourteen replete females of Hepunctats from boiches 1, 2 & 3, were
incubnted in thic tropical room in the [nrk ot 25°C and 70-20% relative humidity.

The pre-ovipoaition rnad pre=bntching poriods nre shown below:

Batch X Femnlc llo. Fro—oviposition period Pre-hiniching period
in dnve in days
1 5 25
2 5 20
3 5 20
4 5 20
Batch 2 Penale llo. Pre—oviposition period Pre-=hatching period
in days in days
1 i0 .
2 i0 -
3 10 -
4 10 =
5 10 .
6 10 -
7 10 -
3atch 3 Female ilo. “re—opviposition period Pre-hntching period
in doys in doys
1 31 55
2 31 55

3 3i 35
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In batch 2 eggs from all the femnlec were attacked by 2 fungus and were there-
fore Gdiscarded. '‘hen 293 larvie from batches 1-3 were incubnted in the tropical
room, 218 (or 74.47) nympaae moulted in 1I-27 days,.
96 nynphae from boatches & & 6 (T.bie 30) were similariy dincubzted, and 91
adults (or 94.70%) emcrjed in 18-21 days. They consisted of 20 males and
62 females.

d) Transmission trials with laboritory ronred ticks

I.ricinus larvae, nymphac and adults which were collected from Ameland
and fed on splenectomized calves 192, 193 1 189 respectively, with negative
_results (Table 23) were reared in the laboratory and their prefgeny used for
experimental transmission of HB.divcrgens and 3.major,

Figure 37, Table 31, show that two attcmpls werc made to initiate in-
fections of 5.divergens in larvae and onc cach in nymphac =nd adults by feeding
the ticks on infected calves. Batches 3 % 4 were fed on calves 184 and
188 respectively, and engorged iarvae werce recoverced coinciding with the
height of pnrasitaemia. The aymphac thnt moultcd from these larvac were fed
on splenectomized calf 208, /.t the end of the 21 doy control period no
B.divergens was detected in the Dlood of this calf (Table 33). Similarly
cngorged nymphac of batch 7 wore recovered during patent parasitacemia from
calf 192, Adult ticks that moulted from thesc nymphac did not transmit
B.divergens when infested on calf 214 (Table 34).

36 replete femnlces (batch 9) recovered from calf 182 that was infected

with D.divergens by ncedle passage (Tablc 31),were individually examined for
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mcrozoites in thoe hacmolymph on ~lturnate dhys aftor engorgement. The cggs
1a2id by thesc females werce also cxamined, On dry 4L after repletion, structurcs

that looked 1like merozoites of “rbesis wore seon in egg smoars laid by five

femnles (positive ticks) (Figere 38). U till than hzemolymph smears from
all ticks were negotives, Jut on doy 51 worozoites of d.divergens were observed
in the haemolyaph of femnle nuiber 5 (Pigurc 39), Zggs 1zid by the five femalces
were pooled topether nnd on hatching thc lorvae were infested on calf 205
(Figurc 37, Table 32). Seven days later D.divergens was detected in the blood
of the calf, 600 nymphac tihint moulted from these infected larvac werc infosted
on calf 215 (Table 33). Again scven doys after infestation D.divergens was
detected in its blood (Figurc 37). Adults moulting from thesc nymphae did
not nass on the infection,

it can be seen from Figurc 40, Table 31 that four attcmpts were made to
initiatc infections of “.major in larval, nymphal and adult stages of I.ricinus
by fceding them on infected znlves (two with larvee, and onc each with nymphac
and adults)., OSquash smears of cngorged larvac and nymphae from calf 193 werc
made 24 hours after they had dropped and then drnilv for three weeks (batches
6 % 8). .‘crozoites of T.major sonc of which differred from blood forms were
scen during the first two wecks after repletion (Pigures 41 & 42). Sguash
smears mode later indicated thot the parasites werce undergoing degeneration.
The nymphac and adults that moulted from these batches were tested on calves

210 and 214 with ncgative results (Tables 33 & 34),

The larval progeny of repletce females (batch L0) that cngorged on calf
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186 (B.mnjor) werc tosted on cn1f 206 witl negative results (Table 32, batch
10), A sccond nttempt to infoct cnlf 206 vith larvac of the same batch also
failed, Some of the engorget lnrvne reecvered wore crushed in phvsiological
salinc and injezted intr-voenously into the some €21f, still with ncgative

results. "hen this calf wes challenged with bDlood Fnown to be infected with

Bemajor it developed a high tuaperaturc and porasites werce subsequently detected,

It was felt that mos* of the replete fomnles thot cngorzod on calf 186 (Figure
40) had reached replction whon prrositromin was not patent and were conscquent-
ly uninfected, A sccond ~ttempt to infoct adult ticks with T.anjor on calf

212 was therefore made. Fngorged ticks werce recovered during very high
parasitaemia (Figure 40), buat these 1la2id only o few egps many of which even-
tually died,

Larvne and nymphac of I.punctata were allowed to feed on separate ears of
calf 172 which was infected with Demajor (Table 31), The nymphac and adults
that moulted from thesc were tested on calves 167 and 165 respectively., Mo
parasitem were detected in calf 167, but calf 165 was positive for T.mutans

(Table 34).

DISCUSSIoN

ilson (1964} reported that ~.m~jor wns apparently widespread in cattle
in the tetherlands, "¢ isol:tud the parasite from cattlc in such widely
scoarated but 211 cosstal areas s /mcland, Croningen and “eeland, D.diver-

gens wns nlso isolated from these arcas, He obscrved that B.divergcns was
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morce difficult to isolate cven in splencctomized enlves, and that both parasitces
were transmitted by I.ricinus. Durding our limitod dnvestigntions in Ameland,
i"eppel and leino, we isolntec ~.mijor and T,phrsocytophilin from healthy calves
in Amcland on two oceassicrns, ifc isolntions of B.major or B.divergens were
made from cattle in Lieppel 2and Heino cven though there had becn reports of
outivreaks of piroplcsmosis from these arerns,

Iericinus .28 been muintained ot “eybrisige, fngland for the oxperimental
transmission of B.diveoroens. TUctails of the ncthods used were reported by
Joyner (1971) who kept the ticks at a high relative humidity by means of a
mixturc of wetted plaster of paris and nnimal charcoal, However this induced
fungal infections, which had to bo remedied by washing the ticks in merthiolate
which was later replaced by mycostotin, In our method, = very high humidity
was mointained by o 417 solution of Potassuim hydroxide, Fungal infections
were minimal probably bhecruse tho ticks were periodically woshed in physio-
logical saline.

It has 2180 been observed that vhen 2 calf was used more than once for
feeding ticks, rcecovery of engoreed ticks from it became very unsatisfactory.
This type of ~cquircd resistnnc: by vertcbrn.te nosts to ticks has been reported
by Trager (1939; 1940). Riel (1962) has wlso obscrved a similar phenomenon.

He reported that therc was o iocal ocioan followed by an intensc infiltration
of cells chicefly cosinophils, which extonded deep inte the dermis as early
as 48 hours after attachment. /As o result the tichis died., ©On the other hand,

when ticks fod on susceptible animals the leukocytic infiltr-tion did not
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In this investigntion, n11 ~ttupts to transmit Bemajor by I.ricinus
cither from stage to stage, or tronscvarinlly had foiled, Brocklesby &
Morzazia (1074) have made several attompts to transmit B.major transovarially
by I.ricinus but were nover successful, They also had no success in trans-
mitting E‘ﬂﬁiﬂi from stage to singe by Hopunctatn, when they induced the
infeetion by blood inoculation.

Although it is unlikcly that “wart et al. (1971) madc 2 mistake in their
transmission trials, thc role of Ie.cicinus in the transmission of Zemajor
requires further confirmaticn, lNegative transmission experiments with Remajor
on the other hand, may be attributcd to unknown factors lcading to a degencra
tion. of thc parasitces inside the ticks or their eggs. It should be noted
that in I.ricinus ticks infected with B.divergens and kept under cxactly the
same conditions and at thc seme period as thosc infocted with Bemajor,
transovarial transmission d&id takc placc.

"ith fiecld ticks collected from Anmcland and Heino we failed to produce
any infections of cither B,divergens or Bemajor with all stages of I.ricinus
and adults of li.punctata, Brocklesby & Barnctt (1970) had reported that
Hopunctats collected from Yent and Esscx in Ingland successfully transmitted
Bemajor. This samc tick was alsc reported o be a vector of T,mutans in
England (Broclesby & Barnett 1972), It has bucn possible to demonstrate
that adults of H,punctata that were coliccted as nymphac from Ameland tran-
smittcd Tomutans, This is the first report on the occurrence of T.mutans

in thc Metherlands,
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The demonstration of transmission of B.divergens by larvac of I.riainus
and by thc nymphae that moulted from those is in agreement with works of
Kossel et al. (1904), Sudachenkov (1941) and Joyner et al. (1963). It has
been proved that the infection was acquired trasovarially by the larvae and
passed on to the succeeding nymphae through moulting. Hence therc is main-
tenance of B.divergens from the larval to the nymphal stage., However, expe-
riments to transmit B.divergens by infecting larvae and nymphae of I.ricinus
were not successful,

It has been possiblc to identify the merozoites of B.divergens in
haemolymph and egg smears of replete I.ricinus females, There has been
no reported studies on the developmental stages of B.divergens in I.ricinus.
However the works of Petrov (1941) and of Polyansky & Kheisin (1959) on the

development of Babesiella bovis in l.ricinus might have been referring to

B.divergens (sce Joyner et al,, 1963).

In many of our trials ticks were recovered during o patent parasitaemia,
The assumption was made that at this timc conditions were most favourablc for
initiating an infection, However Joyner et al. (1963) had pointed out that
in nature cattle were mere carriers and rarely showed a patent parnsitaemia.
Larvae and nymphae that were recovered at the height of parasitaemia (Figure

37) failed to transmit B.divergens 2s nymphac and adults respectively.

SUMMARY

The prevalence of piroplasms of cattle in Ameland, Heino and Meppel,
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wns investigated. For the prevalence studies two methods werc used, Blood

was ¢ollected from the field, pooled together ond inoculated into splenectomized
calves, Uicks were also collcected from Ameland and Heino and fod on similar
calves, The calves were controlled for a minimum of 21 days.: D.major and

" B,phagocytophiiia were isolzted twice from the blood cattle from Ameland.

‘Field ticks from the threce sites did not transmit piroplasms, B.phagocyto=
philia was transmitted by nymphae of I.ricinus from Ameland,

Transovarial and transstadial transmission trials of B.major and
B.divergens using laboratory reared H.punctata and I.ricinus were carried out.
Al attempts to transmit Bemajor by I.ricinus and by H.punctata failed,
Transovarial transmission of B.divergens by I,ricinus and the maintenance
of the parasite to the nymphal stage was dcmonstrated. T«mutans was trand -

mitted to a splenectomized ¢alf by adults of H.punctata which were collected
as nymphae from Ameland. This is also the first finding of Temutans in the

Netherlands,

The positive effect of photoperiodism on the moulting of larvae to

nymphae and nymphae to adults was demonstrated,
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. FEEDING Ol HOSTS

214

natch | Tag Number of | Date | RECOVERY
No. Mo. of| nymphac applicd Days Number of ]
Calf applied elapsed engorpged
nymphac
13 193 72 1/6/72 Gy 55 76430
14 189 51 1/6/72 3-4 16 31,30
15 189 57 12/6/72 4 a7 82,40
16 HH 108 14/6/72 3-5 66 61,11
17 192 10 25/6/72 4 13 45,00
18 193 1 11/9/72 3= 41 100,00
19 103 200 13/10/72 3=5 65 32.50
20 193 300 20/10/72 3= 101 33.60
21 208 64 29/1/73 G=7 86 15,53
22 209 746 29/1/73 G=7 226 30.20
23 210 332 20/1/73 a4=7 193 58,10
24 215 600 12/3/732 491 31.80
25 216 12¢ 3/4/73 3=t 92 76466
HH = hedpgchog.
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215

‘ RE'COVERY
Datch | Tag Number of | Date Days Number of %
No. | No. of | larvae applied elapsed engorged
Calf applied larvae

26 192 312 1/6/72 G5 142 45,50
27 HH #2000 9/8/72 2w 1586 79430
28 HH #2000 21/8/72 2= 1775 88,70
29 184 #2000 25/8/72 4 800 40,00
30 188 #2000 26/8/72 3= 1050 52,50
31 HH #2000 5/9/72 2ed 1398 69.90
32 186 #3000 8/9/72 G5 1060 35,30
33 193 #3000 11/9/72 3= 2523 84410
34 193 #3000 13/10/72 3= 103 3.43
35 193 #3000 23/10/73 3 25 0.83
36 HH #2000 1/12/72 - 0 0
37 205 #2500 2/1/73 3 2000 80,00
38 205 1000 2/1/73 4 500 50,00
39 206 #2500 9/1/73 3= 1090 43460
40 206 #3500 23/1/73 = 2550 72480
41 211 1500 5/2/73 . 500 33,33

HH = hedgehog
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EFFECT OF PHOTOPERIODISK OM PREOVIPOSITION AND PREHATCHING

PERIODS OF REPLETE

I.RICINUS FEMALES

Batch 3 Batch & Natch 5
Development {13 females) (15 females) (27 females)
no artificial artificial light | artificial
light 13 hours/day light
24 hours/day
Prevoviposi- 8=~19 15.21 15=25
tion period
(days)
Prehatching 35=58 4810 6061

period (days)




I.RICINUS = EFFECT OF PHOTOPERIODISM ON METAMORPHOSIS OF

TADLE
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LARVAL TO NYMPHAL STAGE

Batch | Number of | Premoulting | Mumber of nymphae | % moult]| Photo-

Mo lazrvae period recovered period

incubated | (days) (hours

of 1ight)

26 129 48 82 63.56 18
27 604 45 512 B4.,70 18
29 800 161 32 40400 0
30 484 114 449 92,70 0
32 750 111 744 96,20 0
33 352 110 332 94,30 0
34 103 72 100 57.00 0
35 25 73 29 906400 4]
37 718 31 600 834,50 13
38 417 31 400 95.90 18
39 8§00 31 141 17.60 18
40 450 30 223 494,50 18
41 500 30 383 76460 18




I.RICINUS -~ ‘REFECT OF PHOTOPERICDISM ON METAMORPHOSYS

TABLE
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OF NYWPHAL TO ADULT STAGE

218

Ratch |Number of |Premoulting | liumber of adults Photoperiod
No, |nymphae period {hours of
incubated | {(daya) Ml BE] T % moult light )
13 55 a5 28 | 27 55 100,00 24
14 14 22 1 2 3 21,42 24
15 47 36 24 123 a7 160.00 24
15 66 36 20 140 | 60 90.90 24
17 | 1 105 al 71 11 | 100.00 0
19 65 83 30| 33 63 06 .90 0
20 100 92 48 | 47 | 95 05400 0
21 30 30 23| 10 63 78,70 18
32 200 28 801 82 [1s2 81,00 18
23 1&0 20 90 ¢ 60 | 150 93.70 is
M = male
F  female
T = total
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HPUNCTATA = FCEDING ON CALVES
Natch { Tag No. | Number |Dwte Days No. Of %
No., | of calf | applicd |appliedjciopsed | ticks
reco=-
vered
ADULTS 1 151 M, 22F|28/5/71| 10-11 5F 122,72
2 165 25M, 42F|8/10/71 | 19=25 TF 16466
3 172 108, 20F|19 A1 74 14 4F 120,00
4 194 OR| 24/8/72 | 12=16 6F 66460
NYMPHAE 5 172 118 |28/8/71| 4-10 72 }61,01
6 167 39 J22/9/71 | G6=8 24 161.50
7 194 10 27/6/72 Sel 3 30,00
LARVAE 8 165 #2500 13/7/71) 5=7 304 |12.16
9 172 #2500 |J17/8/71 a=7 71 2.84
10 138 100 20/3/71 B=12 22 22,00
L = larva
N = nymph
M = male
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Specics natch | Tag No. of] Needle jumber of |Number of] %
No calf infecti- |ticks ticks reo
on applicd covered
H.punctata i 172 D.major #2000L 61 L | 30.50
L 2 172 Bemajor 118N 72 N| 61,01
I.ricinus 3 184 E.divcrgenj #£3000L 800 L | 26,66
" 4 138 Dedivergeng #3000L 1000 L} 33,30
L 3 186 E.M #3000L 1060 L} 35.30
" 6 193 Demajor | #3000L 2523 L | 84,10
n 7 192 Ledivergend — 4ON 15 N| 45,00
" B 193 Jemajor 41N 41 N |100,00
" 9 188 I_:.divurﬁcnq 40M, SOF 36 F| 72,00
" 10 186 Ramajor 15M, 20F 17 F| 85400
L = larva
N = nymph
M = male
F = female




TABLE 32

I.RICINUS -~ TRANSMISSION OF INFECTION 0OY L/ARVAE
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Batch | Tag No. of | Number of ticks |Number of | % Result
No « calf applicd tick
recovered
9 205 #2500 1000 10.00 ) Dedivergens
10 206 #2500 1090 43460 | nep.fe.

nepefoe = no parasite found




TABLE 33

I.RICINUS = TRANSMISSION OF

222

INFECTION DBY NYMPHAE

Datch | Tag No, of | Number of ticks | Number of % Result
No. calf applied ticks
Recovered
1 67 39 24 61.50 n.pof-
3/4 208 464 88 18.96 n.p-f-
5 209 746 226 30.20 nepef.
6 210 332 193 58-10 ﬂlp.fo
9 215 600 491 81,80 _I_]_.divergens

n.p.f. = no parasite found
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TRANSMISSION OF INFECTION BY ADULTS
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Batch I’L‘ag No. of |Number of ticks| Number of % Reault
No. fjcalf applied ticks
recovered
2 145 25M, 42F TE 16,566 I.mutans
7 214 8M, 1OF SF 90,00 | nepef.
8 )
M = male

F = female
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EXPERIMENTAL TRANSMISSION OF BABESIA DIVERGENS BY IXODES RICINUS
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Fige 38,
Merozoites of B.divergens in cgg smear of
replete Ixodes ricinus femeles,

Giemsa stain; x 2500,

Fig. 39.
Merozoite of B.divergens in hacmolymph
smear of replete f§3§es ricinus females,

Giemsa stain; x 2500.
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Fig. 40!
The experimental transmission of Babesia major
by Ixodes ricinus.
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APPENDIX I,
MAP OF NIGERIA SHOWING VEGETATION ZONES.
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APPENDIX II.
COW_SHOWING PREDILECTION SITES
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APPENDIX III.
MAP QF THE NETHERLANDS
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APPENDIX 1V,
MAP OF THE OERD
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APPENDIX V,
SHOWING A LIST OF TICK=BORNE PARASITES

AND THEIR VECTORS THAT OCCUR IN NIGERIA,




WN3CIOTIEA
(pL6T) £399qUaTEd epuein ydudn BAIV] TumcATquY
1inpe
(606T) IITERYL £ITIFY ANCS {4TTRIPEISSURIL ydudy ‘eare] (wnaN) Mwuuw>uM
ﬂ snyeydad TATUY
| (ysn 243 aoum_ 23TNpY !
(Aeg) |}

(5€6T) MOUYd Y 03
Sutp3code 32ussaHil

aurd SYITL)| sydudy gesre]
Aunwrag| fATTRTICAOSURAL

;aTnpy cududy JeAITT

pIenbo3}saT ®

(TE6T)
fyuafizag '

uaTiBeuCQg
(S€6T) <591

i | i

. Jrarw]
2ITIFY UIION| {ATTRTIVAOSURIL

(smyernunz’d =)
Snyer

1oy ‘ydwdN ~n?uaaw -2

i s
cnjeTnuUuUC g

sucynu mﬂuuawwmw

|

Fn1 qdoog

(5]

A ———

©12Q334°4

r (0T67) PPOa 2yeaIsny| eATeY n .
(6067) S232FuiT1 cur3uwday, /{7yoraeAosuTali 3TODY ryduky ‘eazeg)  °dds Sn1-4qdoog Tupju08Ie g
(6061 2L067) I21T2UL I A|
(S06T)
a2TTEA § URIART
(868T) WI°X °ITIFY YINOS ~ ap = - op - (U2031)
gnjeacyodapd
]
(SH61)
prenbo3sal ¥ 3033%d
fuspaeuog 43unBang TOTIFY UIION
(oz6t1) 3dunig 2ITIIY YIION
SRS
(€681) BAJRT (Aes) sSniTINUUE
auIOqI A B YIFWS 2o TI2WY YIION ATTeravAaosueIl) ITOPV ‘ydudN ‘eale] snitydoog TurwaJ}q_U saged
uoT322Jut UotT322JUT
§29UDID JAU Azjuno) |_JO goTssTWEUTL1) o uoy3FsInboe (§)$30322A 23TReIRd
DPOATOAUE so3els SHOLL

VINEOIN NI ¥0300 IVHL SYOLOTA YIFHL aNY SALISYEYd

INJOE=MOIL



I

Eand T

(9S6T)
Teex3s800H -
sneydad TTR
unoN
(606T) 33TTOUL | ®ITFIFY UINOS ¢ ¢ T511249
SNTEYdod TATYY
_, EUDHMI
(606T) I2TIUL | ©BIEIFV yjnog 2 ¢ snaexofoo2ap d T30 1 TUL
_ E eIT2II0d
| gealJ pue SOOI “ _ sTAOE
“ - - - 73577 SutdoNg | 2112003 38qOUdEH
- - — - " wrLouNu gopout: m._u.-um..
- - - - i uMouNuf] | TUOAUIA
W-n = i 00z 03Ul AI9C
= lﬁmhumﬂu i N ————
*Je 32 TTOMCH sy*gen i snie[nuue g
|
I.Illlﬁ;ﬁ.m-wwwp "II‘-MI"I
(0T6T) IATFAUL | BIFIFY yjnog e b sn1el10100ap’d ajouIsIeu
Twstoeuy
(216T) I2TTUL | BIFIFY y3nog b é (429%). _97ea3uad
sn3e101022p g ewamman4
d e —————
gnJajTI2A
b = . - o E.U_Gumﬁm.wl_ _ QSGJNOHHHF..._.HI
(1L6T) 332qUaTH] zeosedepel aTvAIY]
ydudy ( sn¥2fIqed
(0£67) Asugneq | ®BOTIIV ISEH s3TNPY , wn3edo TICA WnTjuTUUN
§ JEEOHﬁnE<L CE3IpMOD

{P:3U0D) SELISVYVd FN¥0E=DIL




THE SEASONAL INCIDENCE OF IXODID TICYS OF CATTLE I MORTHERM
NIGERI/. A0} IM THE MNETHERLANDS, '"ITH PARTICULLR REFER-
ENCE TO THEIR ROLE IN THE TRAISHISSION OF BOVINE

PIRCPLLSITS

by
ADAITU  NAYAYA ['OBAIFED B,5c., DJ.A.P. % E. (LONDON)

AN ABSTRACT COF 4 THESIS

submitted to

AHIUADU  BELLC UNIVERSITY IZARIA

for the degree of

DOCTON OF PHILOSOPHY

DEPARTVIENT OF VITERIN/RY DPLRACITOLOGY /FND INTOIDLOGY

1974



1

Bovine piroplasmosis has been mentionod by Vetcerinary worlhers in Nigeria
since the 1920's, Th: discasc was first noticed as a complicating factor of
rinderpest vaccination. Loter on it was associated with heavy tick burdens
on thc cattle, espeecially whore livestoc!h: were kept under more intensive manae-
gement. However, indigenous cattle rarely show clinicz2l manifestations by
virture of age resistance under continuous tick challenge. This fact, coupled
with the great concern of Veterinarians for the more obvious epizootics such
as rindcrpest, plcurompncumonis and trypanoscminsis, was perhaps responsible
for 1ittlc attention being devoted to tick-bornc diseases.

Investirations were carricd out in this thesis on the secsonal incidence
of Ixodid ticks of cattlc in northern Nigerin with reference to their role
in the transmission of bovine niroplasms. Similor investigntions werce carried
out in the Netherlands for comporative studies.

In northern Migerin, the study was confined to the Sudan and Guinea
Vegetation Zones, These two vesctation zones arce at present most important

for the livestock industry in Migeria, In the Sudan Vegetation Zone, the

Ruma Yukar Jangarai Srazing Scheme at Runka, Yotsinn province, was investigated,

whiic in the Guinen Vegetation “one, Samaru in Zaris province formed the
study area,

In Runka, 12,766 ticks were collected from bait cattle during a year's
survey. These ticks comprised of four gonera and twelve species. Boophilus

decoloratus was found to be the most common species parasitizing cattle., It

represented 55,95% of the total collection. Amblyomma varicgatum wos next
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in abundance being 36.36%. A1l the dovelopmental stages of these two tick
specics were found to occur on bovines. Tac jenus Hyalomma formod only 6,45%
while Riipicephalus wasg represcented by five species forming 1,23 of the
total collection. Immaturc stages of these two genern were not found on
cattle,

In Samaru, 20,561 ticks werce collected from bait cattle during a year's

survey, These ticks zlso comprised of four genern and twelve species. The

most abundant specics here was [.variegatum which represented 51,95% of the

——

total collection, whilc E.ducolcraqgg formed 42.200% of the total. The genus

Rhipicephalus comprised of five species forming 4.43% of the total, while

three species of Hyalommz accounted for 1,01% of the collection, Immature
stages of the species of both genera were not found on conttle,

In both vegetation zones all the developmental stages of B.decoloratus
were scen on cattle throughout the year, but with seasonal fluctuations.

Howcver, therce was only one gencration of L.variegatum per yvear. Adult ticks

T ———

were more active during the rainy scason, while larvac became numerous at the
height of thc rains (Samaru) or at the end of the rnins (Runka). The incidence
of nymphal ticks followed that of the 1arvae, but many could still be found
on cattle even during the late dry scason,

"mile Le.variegatum and B.decoloratus were commonly collected from cattle
in both vegetation zones, Hyalomma sppe oppeared to be meinly restricted to

nicephalus sppe were more common in the

E3

the Sudan Vegetation Zone, whereas Rhi




Morthern Guinca Vegetation Zone. /An extensive study of the predilection sites
of fevariegatum and B.decoloratus on cattle indicated that o knowledge of
these sites could be important in evaluating pepulation dynamics of ticks
on bovines.

An investigation on the prevalence of bovine piroplasms by means of blood
and brain smcar examination, and the indircct immunoftuorcscence antibody

test showed that the prevalence of Theileria mutans in both vegetation zones

wes high. The detection of the Babesidoe by blood-smear examination alone,

had its limitations as revealed by the indircct immunoflucrescence antibody
test, The prevalence oflg.argentina was markedly higher in the Northern Guineca
Vegetation Zone,

The role of B.decolorntus in the transmission of the Babesidae of cattle
was studied., Replete female ticks were incubated and examined for the pre=-
sence of Babesia spp. in the haemolymph, cggs, ovary and larvae, In the
Samaru area 10,03% of the ticks were infected. The larval progeny of Such
infected ticks were applied to Babesia-frce calves which came down with B.bi-
gemina infection. MNo B.orgentina was involved. Thus the transmission of
B.bigemina by B.decoloratus ticks in Nigeria has been proved,

The experimental transmission of T.mutans by H.truncatum and Ho.impeltatum
was unsuccessful.

i two-year study of the tick problem on an island and two other sites

on the mainland of the Netherlands showed that only adults of Ixodes ricinus




were found to parasitize bovines., The infestations were markedly low, come
pared to the situation in northern ligeria. Immature stages of the tick were
only found on the vegetation suggesting that small mammals are the most impor-
tant hosts.

Although the study was too short to allow evaluntion of the complete
seasonal activity of I.ricinus, therc were indications of a bimodal type of
activity, It was observed that the sand dubes on the island and the woods
surrounding pastures were the most favourable foci of infestation.

The only other tick found was Haemaphysalis punctata which was only res=-

tricted to Ameland,

The prevalence of piroplasms of cattle in the lictherlands was investie-
gated by bleeding cattle from Anmeland and two dher locations of the mainland
and inoculating the pooled blood into splenectomized calves, Ticks were also
collected from the vegetation and fed on similar calves, Babesia major and

Ehrlichia phagocytophilia were isolated from thc blood of cattle from Ameland,

Field ticks did not transmit any piroplnsms, although I.ricinus nymphae from

Ameland transmitted H.phagocytophilia.

Transovarial and transstadial transmission of 3.najor and [B.divergens
using laboratory reared ticks was carricd out., All attempts to transmit
Bemajor by Je.ricinus and by H.punctats failed, However transovarial transe
mission of J.divergens by I.ricinus and the maintenance of the parasite to
the nymphel stage was demonstrated, Temutans was also transmitted to a
splencctomized calf by adults of H.punctata. This is the first finding of

Temutans in the letherlands,



