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Five different breeds of cattle namely pure Hereford, 

Hereford x Kedah-Kelantan, Friesian x Kedah-Kelantan, Brahman x 

Kedah-Kelantan arrl p.ire Kedah-Kelantan were used in the tick 

resistance stooy. Fach animal was infested with 40,000 larvae 

Boophilus microplus which were cultured in the laboratory. Tick 

resistance of the iooividual animal was assessed by the number of 

engorged tick produced, by the weight of tick arrl the weight of 

eggs prCXluced by the ticks. '!be naturally detached engorged 

female ticks were ex>llected daily starting fran day 18 up to day 

26 after the application of larvae, until there were oo roore 

detached ticks present. '!he results of this study showed a very 

significant breed differences (P < 0.01) in tick resistance. The 

?,tre Kedah-Kelantan aoo their crossbreds appeared to be highly 

resistant as canpared to pure Hereford. '!he former proouced a 

range of 0.7 to 4.2 percent of applied larvae, whereas the latter 

prcx:luced a range of 17 to 28 percent. Arcong the crossbreds the 

Hereford x Kedah-Kelantan produced significantly higher number of 

ticks as canpared to pure Kedah-Kelantan arrl Brahman x Kedah­

Kelantan. The differences between tick resistance aroong the 

breeds shown in this study seemed to have no effect on the tick 

weight and eggs produced by the ticks. 
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INIKDJCrIOO 

It is well known that ticks and the disease they transmit 

can cause great ecx::>nani.c loss arrl has been identified as a global 

problem. '!he direct effects of tick feeding are the damage they 

do to hides, 'tick worry', blood loss and injection of toxic 

substance which can cause 'tick paralysis' by sane species of 

ticks. Sane of the major tick borne diseases are anaplaSRDsis, 

babesiosis and theileriosis. 'lbese diseases may cause high 

nortality in introduced tenparate breed cattle especially 

experienced in many parts of the developing world, which are 

tryi03 to improve the quality of their livestock. 

Carrier et al (1979) for example reported that 

heavily infested calves suffered average losses in oody weight up 

to 38 kg., besides decrease in pack cell volume. He also fOUOO 

that 40 percent of the animal died fran severe ixooiasis arrl 

babesiosis. 

Tropical cattle tick, Boo?}ilus microplus which were used in 

this study is a principle vector for bovine babesiosis, may also 

cause severe anaemia if the infestation is heavy (O'Kelly and 

Seifert, 1969), weight loss (Johnston and Haydock, 1969), and 

death (Little, 1963). 

'Ihe elimination or reduction of tick infestation by 

cherrotherapy, quarantine and various management methods are the 

camu1 methods of reducing tick numbers, rut the developnent of 

resistance towards the acaricides is another major problen 

created in several major beef producing oountries. An 

alternative method to control ticks therefore needs attention. 
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It is krK:Mn that Kedah-Kelantan (KK) cattle aoo U>Cal 

Irnian O:liry (LID) are highly resistant against the cattle tick. 

'!he cross breeding of these tick resistant animals with European 

breed cattle could be the ailS'Ner of producing an ideal breed 

which is productive, suitable aoo at the same time resistant 

against the tick arrl probab 1.y other diseases. 

'!his sttrly was urrlertaken at the goverment research unit in 

Kluang, the Malaysian Agricultural Research am Developnent 

Institute (M.A.R.D.I) where crossbreeding between pure Hereford 

am Friesian with the local irrligeoous cattle (KK) is being done. 

'lbe main objective of this stooy is to canpare the resistance 

level of these crossbreds against the susceptible purebred 

animals. 
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LITmA'lURE RE.VIEW 

Tick resistance in various breeds of cattle against the 

cattle ticks, Boofitilus microplus, has been studied by several 

workers. Generally it is accepted that the zeros (Bos Irrlicus) 

is roore resistant than the European breeds ( Bos taurus) . A 

number of methcrls have been used to determine the degree of 

resistance, namely the failure of ticks to develope canpletely, 

teooertcy of light infestation after heavy experimental exix,sure, 

failure of engorged female to prcrluce nonnal number of eggs with 

oonnal fertility, delayed cuupletion of female life-cycle arrl 

decrease in mean weight of female ticks (Hewetson, 1968, 1971; 

cambell, 1 976) . 

Seifert (1971) sttrlied the tick resistance in various breeds 

of cattle arx:l he fourrl that tick oounts in zebu cross breeds were 

always significantly lower than those of British breeds. 'Ihe 

European breeds, were fairly susceptible to tick infestation. 

'!he irrligenous cattle, Kedah-Kelantan (KK) arx:l Local Indian Dairy 

(LID) which are well adapted to local oorrlition were observed to 

be highly resistant to tick infestation as irrlicated by few 

engorged ticks on their bodies. Sharif (1982) stated that 83.6 

percent of the KK cattle arrl 46.5 percent of LID cattle caried 

few or oo ticks at all. 

Francis arrl Little (1964) canpared the resistance to 

Boophilus microplus between Droughbnasters am British breed 

observed that British breeds (Hereford arrl Friesian) 

significantly higher number of ticks canpared 

carried 

to the 
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Dralghtmasters. D:lhlan et al (unpublished) found that there was 

oo significant difference in the tick counts between Brahman x KK 

amp.ire KK, however the tick counts in Herefore x KK were higher 

than KK aoo Brahman x KK. 

Tick resistance manifested by cattle is largely an acquired 

state (Riek, 1962; Hewetson and Nolan, 1968; Waglaoo, 1975). 

Riek (1962) he111ever stated that he observed two types of 

resistance; an acquired state in which resistance was manifested 

after repeated tick exposures, arx:l an innate resistance which was 

expressed in sane animals on their first exposure to the ticks. 

He also observed that there were considerable variations in the 

number of engorged ticks produced, after a known large single 

infestation, by previously unexposed Sahiwals and Red Sioohis. 

Waglard (1975, 1978) however fourrl that l:x>th native pure zeros

am p.ire Shorthorns produced about the same number of engorged 

ticks when experimentally infested. '!he aoove fiooings seem to 

invalidate the concept of innate resistance as proposed by Riek 

(1962). Waglarrl (1978) however fOUOO that the zeros acquired 

resistance faster than the Shorthorn am that they developed a 

B. higher level of resistance in subsequent infestatons. 

microplus was fOW'rl to develop roore slCMly on zel:ns as canpared 

with European cattle. (Riek, 1962; Hewetson, 1971; Waglarrl, 

1975) arrl it wa� found that the larvae grew roore slCMly within 

the first 24 hours on the naive Bos indicus (Waglarrl, 1978). 
-

'this seemed to irrlicate that sane innate factors, rather than 

acquired, may be responsible in this cattle species. 

Resistance of cattle to B. microplus is hereditable, roore so 

in the zeoo type of cattle. Kelly (cited by Amin, 1984) stated 
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that the pure zeD.15, for practical purpose are canpletely tick 

resistant and they pass this characteristic to their descerrlents 

alnost in direct poqx,rtion to the percentage of the zero 

'blood'. Hewetson (1968) in his stooy of inheritance of 

resistance in six group of 1/4 bred Sahiwal cross Jersey sired by 

six half-bred Zeros rolls reported no inheritance in the first 

three repeated infesta.tions. However the heritability was 28 

percent on the fourth infestation and increased to 42 percent in 

the fifth infestation. Seifert (1971) studied the inheritance of 

tick resistance in lx>th zero (Africarrler-Brahman cross) am 

European cattle (Shorthorn-Hereford 1 /2 bred). He fourrl the 

oorrelation between the tick oount on the calf and her dam in the 

zeD.15 were canparable arrl gave a pooled heritability estimate of 

82 percent. '!he dam-calf correlation in the European breed was 

not significant. Wharton et al (1970) in a field study gave a 
--

estimate heritability of tick resistance of 48 percent in the 

Australian Illawara Shorthorn cattle. 

An acquired resistance becare evident after animal have been 

repeatedly exposed to ticks and was associated primarily with the 

developnent of hypersensitive state. Several workers (Hewetson, 

1971; Wagland, 1978; Amin, 1984) have shown the acquisition of 

resistance by repeated infestation aoo they agreed that animals 

infested for the first time will acquire sane degree of 

resistance in subsequent infestations. 

Riek (1962) appeared to be the first to notice that the 

weight of ticks dropped by pure Bos iooicus was less than the 

weight of those dropped by ?Jre Bos taurus. The differences in 
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the weight of eggs produced and the number of larvae hatched fan 

ticks dropped by three-quarter bred Zero x Shorthorn group were 

not significantly different to the {Xlre Bos taurus. Hewetson 

(1971)_ observed that pure bred arrl crossbred Sahiwal cattle 

dropped ticks of•similar size in the first infestation, rut as 

resistance developed the mean weight of ticks becane less until 

at the forth infestion. Tick dropped by the purebreds were 

significantly lighter than those dropped by the crossbreds. 

Besides the differences of resistance between breeds, there 

are a wide range of irrlividual variation. Riek (1962) reported 

that there is a wide range of irrlividual variation when cattle 

were intennittently infested with B. microplus. A range of 1 .5 

to 15 percent of the 4')00 larvae applied were produced by the 

zel:xl and their crosses. Waglarrl (1978) observed that, there were 

a wide range of ticks recovered fran previously �sed arrl 

unexposed animals. Alx>ut 1352 to 10,193 ticks were recovered 

fran unexposed Brahman, �87 to 12,322 fran unexposed Shorthorn 

arrl 109 to 3841 fran previously �sed Brahman. In his previous 

stuiy (1975) he fouoo that about 9.6 to 34.4 percent of ticks 

recovered fran previously unexposed Brahman. 

'Ihe resistance of animal towards the cattle tick were 

expressed in several ways. Groaning which was thought to play a 

major role in the expression of resistance can rerrove the larvae 

fran the animals' l:xrly fran 9 to 54 percent during first 24 hours 

of infestation and m:>re time were spent for gnxming by resistant 

animal (Koudstaal et al, 1978). It has been shown that resistant 

cattle when prevented fran groaning increase their tick yield 

dramatically (Riek, 1962; Bennett, 1969; Kotrlstaal et al, 1978). 
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'!be duration of the pa.rasitic life cycle on Brahman was 

slightly longer than those or the European breeds (Riek, 1962; 

Hewetsai, 1971; Wagland, 1975). Kemp et� (1976) studied the 

behaviour of larvae on resistant animal using phosphorus 32 

labelled larvae and they found that the attachment time was 

shorter and the larvae spent rrore time wandering on highly 

resistant animals during the first 16 hours. The attachment were 

stabilised on secorrl day of infestatoo rut rrore detachments and 

wandering were still observed fran the highly resistant animals. 

As resistance is a acquired Iilenanena, the mechanism of tick 

rejection is considered to have a major inmunological canIX)nents. 

'!he i.nmunity to tick have been caup.1:ehensively written by 

Willadsen (1980). Robert (1976) showed that plasma fran highly 

resistant animal to the B. microplus confered sane resistance to 

previously unexµ:>sed calves. 

Francis and Little (1964) thought that the coat difference 

may contrirute to the breed difference in susceptibility to tick 

infestation. Riek (1962) stated that the hypersensitive reaction 
' 

of aCXIUired tick resistance is probably the major factor in 

rejecting the larvae and it was associated with pruritis. 

Phannaoological mediators, such as histamine in the vacinity 

of tick attachment sites have been implicated in the resistance 

response. Willadsen et al (cited by Amin, 1984) found that the 

difference in the skin histamine concentration between the high 

and low resistance cattle was significant; the highly resistant 

animals had a two-fold difference in the average total 

concentration. Schleger et al (1976) fourrl a significantly 
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mast cell breakda.m in the skin of resistant animals as 

canpared to low resistance animals. Injection of histamine 

beneath an attached tick will make it detach (I<emp, 1978). His 

studies provide sane evidence that histamine may play a major 

effector role in the rejection of ticks. 
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MATmUALS AND ME1HXS 

Larvae Prcrluction 

Replete female ticks-were oollected fran naturally infested 

beef cattle of MARDI, Serdang. 'lbe ticks were incubated at 25
°

c 

and several trays of water were placed in the incubator to give 

sufficient I'OC)isture. '!he eggs were separated fran the ti&� ooe 

week after oviJ;X>sition ccmnenced and weighed in one gram lots. 

Fach gram of eggs produced about 20,000 larvae. '!hey were placed 

in glass vials am covered with nylon cloth which were incubated 

further in the same incubator. Larvae hatched aoout 3 weeks 

later and they were infested on the animals when they were 3 

weeks old. 

Animals 

Five different breeds of cattle which canprise of 4 animals 

in each group were used. 'Ihe breeds were pure Hereford, Hereford 

X Kedah-Kelantan, Fresian X Kedah-Kelantan, Brahman X Kedah­

Kelantan and pure Kedah-Kelantan. 'I'hree of the pure Hereford 

were 3 years old (identified as 2001, 2005 and 2033) arrl the 

other was 7 years old ( 8017) . '!be age of other group of animals 

were alx>ut 8 t00nths to one aoo half years. All the crossbreds 

animals have 50 percent irrligenous blood (I<K). 

Before the experiment, all the animals have had previous 

exposure to the cattle ticks. Except for the crossbreds, the 

Hereford had been regularly treated for worms. '!he cattle were 

placed in irrliviual pen, provided with clean grass am

supplemented with palm kernel cake. 
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Infestation 

To facilitate the infestation process, the animals were 

tethered. Fach animal receives 40,000 larvae of Boophilus 

microplus which were awlied along the animal's back using a 

mush, fran the forehead down to rump area. The booy was covered 

with gunny sack and was secured by strings. 'Ibey were tethered 

at least for 24 hours to minimise groaning activities arrl 

ensuring proper attachment of larvae. 

Counting of engorged female ticks 

For this purpose once again the animals were tethered 3 days 

before the engorged female started to drop to facilitate the 

counting process. Replete ticks that dropped fran the animals 

inclooing the crushed ones \tt'ere counted daily starting fran day 

18 after larval application up to day 26 where there were no nore 

replete ticks present. After counting, the ticks aoo faeces were 

renoved mannually to facilitate the next counting. Counting of 

ticks was done at the fixed time daily fran 8 am up to 1.30 pn. 

Measurement of weight of replete ticks 

As far as possible, ticks that dropped on day 19 aoo 20 were 

used for this purpose. Those animals which produced large number 

of ticks, 200 of nonnal size ticks \tt'ere weighed, tut for those 

animals which produced small nunbers, all the apparently nonnal 

ones were used. Before weighing, the ticks were washed arrl dried 

gently with tissue paper. A Sartorius scientific balance 

(accurate up to 0.0001 g) was used to determine the weight of 
\ 

the ticks. 



@
COPYRIG

HT U
PM

- ,, -

Measurement of average egg production · 

'1he same batch of ticks fran irdividual animal mentiooed 

above were kept in glass containers am kept in incubator. 'lbe 

oontainers were covered with tissue paper am holes were made 

with 18 gauge needle to ensure enough air and noisture were 

available to the ticks. . 'Ibey were kept for 1 0 days to ensure 

maximum nunber of eggs produced. '!be shrunken ticks were renoved 

using 22 gauge hypodennic needle, at the same time brushing away 

the adhering eggs into the container. The same scientific 

balance was used to weigh the eggs. Dead ticks which were still 

bloated and black in oolour were recorded. 
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RESULTS

'!be mean tick oounts for the different breeds of animals arx1 

their starrlard deviatioo is presented in Table 1 . The purebred 

Hereford obviously produced the largest number of ticks as 

ccmpared to other crossbreds, am this difference is highly 

significant (P < 0.01). There were also significant differences 

between the other breeds. The Here£ ord x KI< prcrluced the secorrl 

highest number of ticks, however these differences were only 

highly significant when they are canpared to Brahman x KK arx1 

pJ.re KK (P < 0.01). There is no significant difference between 

Hereford x KK am Fresian x KK, between Fresian x KK and pure KK 

ard between Fresian x KI< and Brahman x KI<. The p.ire KK group 

apparently showed the highest level of resistance as indicated by 

the lowest tick oounts. 

There seemed to be a wide range of resistance within each 

breed of animals (Table 1). Cne of the Hereford, that is the 

oldest animal, showed a very high tick count as canpared to the 

others (range of 3391 - 7100). 

The parasitic life-cycle seened to be a day shorter in the 

µ.ire Hereford than in the Zero crosses. '!be pure Hereford 

started to drop engorged female ticks on day 18, whereas in other 

crossbreds and pure KI< the life-cycle seems to be longer, where 

the ticks started to drop on day 19 after the application of 

larvae. 

All animals showed signs of pruritis soon after infestation. 

They spent considerable time licking arrl rubbing their booy arrl 

head against the wall am this activity was observed to be rore 
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obvious in the pure KK and their crosses. 

'!be mean tick weight and the weight of eggs produced by each 

group of animals are presented in Table 2 am 3 respectively. 

The mean tick weight was highest in pure Hereford (149.1566 ng), 

follc:JWBi by Fresian x KK (134.7332 mg), Brahman x KK (126.5619 

mg), �e KK (121.832 ng) and Hereford x KK (120.9898 ng). 

1-bwever this difference was not significant aroong the groups. 

Similarly the differences in the mean weight of egg prcrluced 

between the various breeds was not statistically significant. 

Table 1: Mean tick COllllts in each breed of cattle 

Breoos n range mean+s.d 

Pure Hereford 4 3391-7100 5539.7500+1347.1261 

Hereford X KK 4 458-1315 843.5000+313.2415 

Fresian x KI< 4 219-1653 804.5000+525.5447 

Brahman X KK 4 78-333 231.7500+100.8424 

Pure KI< 4 8-186 131.2500+72.7096 

N.B. 1. The analysis of variance (ANOVA) revealed a highly 
significant difference aroong the breeds (p < 0.01) 

2. t-test showed a highly significant difference
between the pure Hereford and the other groups

Significant differences are also observed between 
Hereford x KK arrl PJre x KK and between Hereford x KK 
am Brahman X KK 
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DISCIJSSI� 

'!he assesment of tick resistance in cattle based on counting 

replete ticks that dropped naturally seems to be the roost 

reliable and consistant method which have been agreed by roost of 

the workers in this field. 

Differences in tick resistance anong the various breeds of 

cattle have been deoonstrated in present study. It was obvious 

that pure zero (Kedah-Kelantan) arrl their crossbreds are highly 

resistant to tick infestation while European breeds (Hereford) 

were shown to be fairly susceptible. All KK animal prcxluced less 

than 200 ticks arrl cne of them produced only 8 engorged female 

although 40,000 larvae were applied on their booy. '!his is in 

agreement with previous workers, who ocmpared the zebu with other 

European breeds of cattle. Wharton�� (1969) had stooied the 

effect of artificial infestation on Hereford, Shorthorn, Brahman 

x Hereford arxi Africander x Hereford am they observed that the 

mean counts on British steers were five times higher than those 

on the zeb..l crosses. Riek ( 1 962) in another study reported that \

the pure Shorthorn yielded six times 1t0re ticks than the pure 

Brahman. Francis am Little (1964) fourrl that tick counts on 

mixed British breeds was observed to be ten times higher as 

canpared with the Droughbnasters. 

'!here was a wide individual variation with tick numbers 

produced within each breed of animals used in this stooy. One of 

the pure Hereford had high burden of ticks up to more than seven 

thousard while the rest of animals in the same group produced 

abviously lesser numbers (less than 3500 ticks). 'Ibis was 
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similarly seen in the other bres:ls USOO. '!he wide range of 

irxlividual variation have been dencnstrated by other workers. 

Riek (1962) found a range of 1.5 to 15 percent produced by the 

zebus arrl their crosses folla,,ing intermittent infestations with 

2c.c>OO larvae. He also found that irrlividual animal airong the Bos 

tamus may even express canplete resistance to B. microplus. 

Ckle of his Australian Illawara Soorthorn cattle prcrluced no ticks 

at all after receiving 2QPOO larvae and after a massive 

awlication of 1oopoo larvae, only 12 engorged female recx:wered. 

Wharton et al (1978) in their experimental infestation study 

foorrl that a range of 251 to 2539 ticks were recovered fran 

susceptible Australian Illawara Shorthorn cattle whereas a range 

of 60 to 1 446 ticks were recovered f ran animals which he 

considered resistant. 

The present study showed that the Brahman x KK cattle 

produced roc,re ticks than the KK (Table 1) and it has been 

documented that Brahman cattle were less resistant as canpared to 

KK (Sharif 1982). However, the results showed that there was no 

significant difference between KK arrl Brahman x KK because ooth 

were of the pure zebu type. 

Although nost of the workers foum that Zebu breeds tend to 

be roore resistant than British breajs, Riek (1956) has shown that 

certain iooividual animals of the European breeds (Bos taurus) 

cattle can be rrore resistant to tick infestation than sane of the 

zero (� Irrlicus) cattle. 'Ibis is similarly observed in this 

stl..rly in which one of Fresian x KK (European crossbred) had lower 

tick counts than Brahman x KK (zero). 
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It was interesting to observe that ticks tcx:>k a longer 

period to mature on the zebJs am their crossbreds as canpared to 

?Jre British breed. 'Ibis is in agreement with the stooy by Riek 

(1956) where he observed that the average pericxl for ticks to 

reach maturity oo the Shorthorn was 19 to 31 days and for the 

zebJs fran 20 to 35 days. 

'!he result of this study iooicated that the animals whether 

zebJs or British breeds previously exposed, acquired sane degree 

of resistance to B.microplus because only 28 percent of the 

awlied larvae were produced by the pure Hereford aoo only 0.7 to 

4.2 percent were produced by pure zeros and their crossbreds. 

'lhl.s suggests that previously exposed animals develop resistance 

and this imicated an imnune response. Several workers have 

sl"nm that this is so. Roberts (1968) docl.U'nented that when 

cattle were infested with B.microplus for the first time, roost of 

them were highly susceptible initially, hat'Jever after 8 days of 

daily infestation with 1000 larvae, a degree of resistance was 

acquired and this was reflective of an inmunological repsonse. 

In contrast, animal with previous tick experience were already 

resistant arrl inmediately expressed their iooividual level of 

resistance after an experimental exposure. Over a one year stooy 

he observed that the animals with no previous tick experience 

gradually becane roore resistant after repeated experimental 

exposures. The role of inmunity was proved by Robert arxl Kerr 

(1976) where they fOUOO that plasma fran cattle highly resistant 

to B. microplus oonfei.1ed sane resistance to previously unexposed 

calves. Hewetson am Nolan (1968) showed that infestation with 

180,000 larvae in half-bred naive Zebu rolls produced 14')00 to 
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20,000 replete adult ticks. '!be mean number of replete female 

ticks were 16,689. However in the secarl infestation using the 

same nunber of larvae, the mean nunber of ticks dropped to 892. 

Hewetson (1971) in his stooy revealed that all animals appear to 

be relatively susceptible to the tick infestation at the first 

challenge and subsequently developed irrlividual degree of 

resistance. He fourrl that purebred Sahiwal were as susceptible 

as Sahiwal x Jersey at their first infestation, rut subsequently 

the purebreeds became nore resistant during the next three 

infestations. Amin (1984) in his study on tick resistance in Bos 

taurus cattle fourrl that in primary infestation using 20,000 

larvae, 40 percent of the larvae became repleted aoo detacherl ard 

this number dropped to 8-12 percent in the subsequent 

infestations. 

'!he mean tick weight produced by the various groups of 

animals in this stooy seemed to differ arrl this is especially so 

between the pure Bos taurus arrl Bos in:licus arrl their crosses. 

Although there was no significant difference in average tick 

weights arrong the breeds, the p.ire Hereford seemed to produce 

heavier ticks (149.1566 mg) as canpared to Hereford x KK, Fresian 

x KK and pure KK, where the average tick weight were 120.9898 mg, 

134.7332 reg, 126.5619 mg and 121.8320 ng respectively. 'Ibis 

result seems to agree with the report that the average tick 

weight of zero were less canpared to the Bos taurus (Riek, 1962). 

It is important to mention that the host resistance on the 

average tick weight would be best derronstraterl by repeated 

infestatioo. Wagland (1975) reported that in primary infestation 
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with 2QOOO larvae of B.microplus the average tick weight in 

Brahman was 203 rrg, while in secorrl, third and fourth 

infestatioo, the mean tick \f�ight were 180 rrg, 161 rrg arrl 174 llY:J 

respectively. Similar patterns were observed in Shorthorn 

cattle. Amin ( 1984) in his stu:ly found that the tick weight 

declined dramatically after repeated infestations. He suggested 

that smaller ticks were produced when cattle required resistance. 

It has been documented in other stu:lies that zebus produce 

lighter tick than European breeds (Hewetsal, 1971; Wagland 1975). 

There was no significant difference in tenn of weight of 

eggs produced aroong the breeds in the present study, however it 

is obvious that ticks fran pure Hereford produce slightly heavier 

eggs (72.8688 rrg) as canpared to others (71.1073 rrg in Fresian x 

KK; 69.5890 mg in pure KK, 67.7484 mg in Brahman KK and 60.6586 

in Hereford x KK). This is in agreement with Amin (1984) that 

resistance did not significantly effect the egg weight 

production. 

Although tick resistance manifested by cattle is largely an 

acquired state, Riek (1962) observed another type of resistance 

tenned as innate resistance in which sane animals produce few 

ticks even when infested for the first time. 

Resistance of cattle to B. microplus has also folll'Xl to be 

heritable especially so in the zebu type cattle. Kelly (1943) 

(cited by Amin, 1984) stated that the p.ire zebus are cnnpletely 

tick resistant and they pass their characteristic to their 

aecermnts almost in direct proportion to the percentage of the 

zero 'blood'. Hewetsal (1968) in his stu:ly of inheritance of 

resistance in six group of 1/4 breed Sahiwal cross Jersey, sired 
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by six half-Zero bulls reported that no inheritance of resistance 

in the first three infestations, however the heritability was 28 

percent on the fourth infestation and increased to 42 percent in 

the fifth infestation. Seifert (1971) found that there is a 

strong oorrelation bet\� the tick counts on calves arrl their 

dams in the zel::us (Africander x Brahman) arrl gave a IXX>led 

heritability estimate of 82 percent. However the dam-calf 

correlation in the European breeds was oot significant. Utech et 

al (1978) stooied the resistance level of European am zebu 

cattle in natural and aritificial infestations and reported that 

the parent co,,s selected for the tick resistance consistantly 

carried fewer ticks than those selected for lo,, resistance arrl 

the progeny of resistant cows were significantly more resistant 

than those progeny fran low resistant dams 

Groaning probably plays an important role in the mechanism 

in rejecting ticks. It was observed in this study that the zebus 

and their crossbreds spent considerable time licking and rubbing 

their l:xrly against the wall of their sheds. However, the same 

behaviour was also observed in Hereford breeds rut it was of a 

lesser intensity. 

Riek (1962) reported that the susceptible cattle shc:Med no 

signs of irritation after application of larvae but resistant 

animals sha-Jed a marked ard prolong irritation, especially during 

the early feeding perioo. Riek in an earlier study (1956) 

observed tr.at excessive serum exudate was only shown by sane 

highly resistant animals which yielded few or no engorged ticks 

after large experimental infestations. Riek (1962) considered 
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that hypersensitive reactions may be the nDSt important factor 

which detennine the tick burden on the animals am this may be 

associated with the formation of pa?,tles arrl edematous swelling 

at the attachment sites. Kemp arrl Bourne (1980) suggested that 

Hist.amine, which proouced fran highly resistant animals cause the 

detachment of B. microplus larvae. The hypersensitivity reaction 

which is associated with the release of histamine is suggestive 

an inmunologically mediated reaction because such reaction was 

l'X)t expressed by naive cattle. '!be means by which an inmune 

response may oontrol the level of parasitic burden is not clear. 

Animals have different level of inmune response which influence 

the chance of survival of larvae on the host, resulting in cnly a 

proportion of successful ticks on the l:x:rly. 

'!he mechanism of tick resistance in cattle against 

B. microplus may be influenced by other factors such as

physiological and environmental conditions. o'Kelly (1968) 

reported, animals with high cholesterol level significantly 

harboured lesser number of ticks. Utech et al (1978) am Wharton 

� al ( 1970) fouro that pregnancy depressed resistance 

significantly. However Johnston arrl Haydock (1969) arrl Seifert 

(1971) CX)Uld not find any effect of pregnancy on resistance. 

Seifert (1971) thought that sex may effect tick resistance arrl 

suggested that changes in the honoonal balance may play an 

important role in tick resistance. He found that tick counts in 

male calves were always higher than in the female animals. He 

also found that young CCMS were roore resistant than the older 

cows. 
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'!be breakdown of tick resistance in cattle due to

malnutrition am loss of 1:x:xiy weight have been observed by 

O'Kelly aoo Seifert (1969). They foorrl that animal fEd with low 

energy diet harooured heavy rurden �f ticks and they suggested 

that malnutritioo can affect the growing activities. 

Riek (1962), o'Kelly and Seifert (1969) and Turner arrl Soort 

(1972) foorrl that environmental and seasonal corxlitions may also 

affect tick resistance in cattle. 
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ANIMAL 

IDENTIFICATION 

D1 

HEREFORD (PURE) 

2001 1053 

8017 474 

2005 284 

2033 323 

HER x KK

5202 11 

5206 0 

5210 1 

5212 0 

FR. X ICK

4554 0 

4541 0 

4540 0 

5507 0 

BR X lCK

4146 0 

4128 0 

4153 0 

4140 0 

KK (PURE) 

4355 0 

4034 0 

4336 0 

4354 0 

NO. OF TICKS COLLECTED DAILY IN INDIVIDUAL ANIMAL 

'NUMBER OF TICKS COLLEX:TED PER DAY 

D2 D3 

1303 573 

731 1285 

450 554 

756 1780 

173 ·319

65 40

61 198

4 80 

11 68 

71 144 

31 68 

119 513 

13 69 

2 15 

4 27 

16 76 

10 

0 

1 

36 

45 

20 

2 

23 

D4 D5 D6 

676 767 711 

1842 1673 790 

402 828 646 

1499 1171 381 

466 202 120 

341 295 143 

240 178 14 

97 159 109 

254 220 146 

215 120 53 

55 42 18 

786 206 24 

71 79 52 

18 24 10 

78 48 43 

104 116 20 

65 34 21 

77 22 60 

3 0 1 

33 29 
I 21 

D7 D7 

575 45 

287 18 

222 5 

55 10 

17 7 

1 1 0 

14 0 

9 0 

35 0 

9 0 

5 0 

5 0 

26 0 

7 2 

3 3 

1 0 

8 0 

7 0 

0 1 

6 0 

Total 

5703 

7100 

3391 

5965 

1315 

895 

706 

458 

734 

612 

219 

1653 

310 

78 

206 

333 

183 

186 

148 




