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SUMMARY
DISTRIBUTION OF BOOPHILUS MICROPLUS AND BOOPHILUS

DECOLORATUS AND ASSOCIATED OCCURRENCE OF BABESIA SPECIES IN

CATTLE IN THE SOUTPANSBERG REGION, NORTHERN PROVINCE, SOUTH

AFRICA
by
Mirjam Hauke Tgnnesen
Supervisor: Prof. B. L. Penzhorn
Co-supervisor: Dr. N. R. Bryson

Bovine babesiosis occurs worldwide and is one of the most costly tick-borne cattle
diseases in the tropics. The Soutpansberg region of the Northern Province in South Africa
is endemic for Babesia bigemina, but Babesia bovis was only reported from this area in

the 1980s when some farmers experienced heavy losses due to Asiatic redwater.

The main objectives of the study were to confirm the presence of the tick vector
Boophilus microplus in the Soutpansberg region where it had not been reported
previously, and to determine the seroprevalence of Babesia bovis and Babesia bigemina
in cattle in these areas. Other objectives were to assess the relative numbers of Boophilus
microplus in relation to Boophilus decoloratus and to determine a possible displacement
of Boophilus decoloratus by Boophilus microplus. It was also the intention to map the
potential distribution of the Boophilus ticks in the area and to more accurately predict the

further spread of Boophilus microplus.
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Tick collections and serological surveys were carried out during 1999 and 2000 on cattle
at 30 communal dip tanks and on 5 commercial farms in the Soutpansberg, Dzanani,
Mutale, Thohoyandou and Vuwani Districts. Of the 25,042 Boophilus ticks collected,
93.9 % were Boophilus microplus and 6.1 % were Boophilus decoloratus. At 8 of the dip
tanks/farms both Boophilus species were found, and the displacement of Boophilus
decoloratus by Boophilus microplus was monitored at 4 of these sites. There was a
distinct displacement of Boophilus decoloratus at those dip tanks/farms where repeated

tick collection was possible.

Cattle at the communal dip tanks carried larger Boophilus tick numbers than cattle on the
commercial farms. Boophilus microplus was the most common Boophilus tick collected
at the dip tanks, and during the survey it also became the Boophilus tick most commonly

found on the commercial farms.

CLIMEX was used to map the potential distribution of Boophilus microplus and
Boophilus decoloratus in the survey area during years with average as well as double
average rainfall. Ecoclimatic Indices were computed for each sampling location, using 30
years of climatic information. The displacement patterns of Boophilus species were also

discussed.

Blood samples (n = 2201) were collected for Indirect Fluorescent Antibody (IFA) testing.
Serological evidence of Babesia bovis was detected in 97 % of the communal dip tank
herds and in 100 % of the commercial farm herds. The overall seroprevalence of Babesia
bovis in the dip tank herds during 1999 and 2000 was 63 %. The seroprevalence of

Babesia bovis in the commercial herds increased significantly from 19 % in 1999 to
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57.5 % in 2000. There was a slight increase in endemic stability in comparable herds
from 1999 to 2000. The increase in seroprevalence and endemic stability probably came
as a result of the influx of Boophilus microplus into the survey area. There was a
significant correlation between the presence of Boophilus microplus in the survey area
and the increasing seroprevalence of Babesia bovis, which confirms that Boophilus

microplus is the main and probably the only vector of Babesia bovis in South Africa.

Serological evidence of Babesia bigemina was detected in 100 % of communal dip tank
and commercial farm herds. The overall seroprevalence of Babesia bigemina in the dip
tank herds decreased significantly from 56.1 % in 1999 to 49.3 % in 2000. There was a
marked decrease in endemic stability for Babesia bigemina in comparable dip tank herds
from 1999 to 2000. The decrease in seroprevalence and endemic stability to Babesia
bigemina in these herds was probably due to the substantial increase of Boophilus
microplus in the survey area. This may indicate that Babesia bigemina was transmitted

less effectively by Boophilus microplus than by Boophilus decoloratus.

The seroprevalence of Babesia bovis was significantly higher than that of Babesia
bigemina at those dip tanks/farms where only Boophilus microplus was present during
1999 and 2000. This may be explained by the possibility that Boophilus microplus

transmits Babesia bigemina less effectively than it transmits Babesia bovis.

This survey raises several questions on the ability of the African strain of Boophilus
microplus to transmit African Babesia strains. There are indications that the African
Boophilus microplus is different to the Australian Boophilus microplus. More research

needs to be done to investigate how the Babesia species are transmitted in Africa.
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SAMEVATTING

VERSPREIDING VAN BOOPHILUS MICROPLUS EN BOOPHILUS
DECOLORATUS EN DIE GEASSOSIEERDE VOORKOMS VAN BABESIA SPESIES

IN BEESTE IN DIE SOUTPANSBERGSTREEK, NOORDELIKE PROVINSIE, SUID-

AFRIKA
deur
Mirjam Hauke Tennesen
Promotor: Prof B L Penzhorn

Mede-promotor: Dr N R Bryson

Babesiose van beeste kom wéreldwyd voor en van groot ekonomiese belang in tropiese
streke. Babesia bigemina kom endemies voor in die Soutpansbergstreek van die
Noordelike Provinsie van Suid-Afrika, maar Babesia bovis is eers gedurende die 1980s

aangeteken, toe sommige boere swaar verliese gely het.

Die hoofdoel van hierdie ondersoek was om die teenwoordigheid van die oordraerbosluis
Boophilus microplus in die Soutpansbergstreek te bevestig en om die seroprevalensie van
Babesia bovis en Babesia bigemina in beeste in die streek te bepaal. Verder is gepoog om
die aantal Boophilus microplus in verhouding tot Boophilus decoloratus vas te stel en om
die moontlike verplasing van Boophilus decoloratus deur Boophilus microplus te
dokumenteer. Laastens is gepoog om die potensiéle verspreiding van Boophilus spesies te
karteer sodat die verdere verspreiding Boophilus microplus meer noukeurig voorspel kan

word.
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Bosluise en serummonsters is tydens 1999 en 2000 van beeste by 30 gemeenskaplike
dipbakke en op 5 plase in die Soutpansberg-, Dzanani-, Mutale-, Thohoyandou- en
Vuwanidistrik versamel. Van die 23,042 Boophilus bosluise wat versamel is, was 93.9 %
Boophilus microplus en 6.1 % Boophilus decoloratus. Albei Boophilus spesies het by 8
dipbakke/plase voorgekom en die verplasing van Boophilus decoloratus deur Boophilus
microplus is by 4 van hulle gevolg. Verplasing van Boophilus decoloratus was ‘n

duidelike neiging by dié dipbakke/plase waar opeenvolgende versameling moontlik was.

Bosluisladings van beeste by die gemeenskaplike dipbakke was hoér as dié op plase.
Boophilus microplus was die algemeenste bosluis wat by die dipbakke versamel is, en

tydens die ondersoek het dit ook die algemeenste Boophilus spesie op die plase geword.

CLIMEX is gebruik om die potensiéle verspreiding van Boophilus microplus en
Boophilus decoloratus in die studiegebied te voorspel, in gemiddelde reénjare asook
wanneer die reénval sou verdubbel. Ekoklimatiese indekse is vir elke monsterpunt
bereken, aan die hand van klimaatgegewens van die afgelope 30 jaar. Die patroon van

verplasing van die onderskeie Boophilus spesies is bespreek.

Bloedmonsters (n = 2201) is versamel vir Indirect Fluorescent Antibody (IFA)-toetse.
Serologiese getuienis van die voorkoms van Babesia bovis is by 97 % van die
gemeenskaplike dipbakke en op 100 % van die plase gevind. Tydens 1999 en 2002 was
die algehele seroprevalensie van Babesia bovis in kuddes by gemeenskaplike dipbakke
63 %. Die seroprevalensie van Babesia bovis op plase het betekenisvol gestyg van 19 %
in 1999 tot 57.5 % in 2000. Daar was ‘n effense toename in endemiese stabiliteit in

vergelykbare kuddes van 1999 tot 2000. Die toename in seroprevalensie en endemiese

Vi
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stabiliteit hou waarskynlik verband met ‘n instroming van Boophilus microplus in die
studiegebied. Daar was ‘n beteknisvolle korrelasie tussen die teenwoordigheid van
Boophilus microplus en die toenemende seroprevalensie van Babesia bovis, wat bevestig
dat Boophilus microplus die hoof en waarskynlik die enigste oordraer van Babesia bovis

in Suid-Afrika is.

By die dipbakke / plase waar slegs Boophilus microplus in 1999 en 2000 voorgekom het,
was die seroprevalensie van Babesia bovis betekenisvol hoér as dié van Babesia
bigemina. Die verduideliking mag daarin 1 dat Babesia bigemina minder doeltreffend as

Babesia bovis deur Boophilus microplus oorgedra word.

Serologiese bewys van Babesia bigemina is by al die kuddes by dipbakke en op plase
gevind. Die seroprevalensie van Babesia bigemina onder kuddes by dipbakke het
betekenisvol gedaal van 56.1 % in 1999 tot 49.3 % in 2000. Daar was ‘n aanmerklike
afname in endemiese stabiliteit vir Babesia bigemina in ooreenstemmende dipbakkuddes
tussen 1999 en 2000. Die afname in seroprevalensie en endemiese stabiliteit van Babesia
bigemina mag verband hou met die oorwig Boophilus microplus in die studiegebied. Dit
mag daarop dui dat Babesia bigemina nie so doeltreffend deur Boophilus microplus as

deur Boophilus decoloratus oorgedra word nie.

Hierdie sudie laat verskeie vrae ontstaan oor die vermoé van die Afrika-stamme van
Boophilus microplus om Afrika-stamme van Babesia oor te dra. Daar is aanduidings dat
Boophilus microplus in Afrika verskil van Boophilus microplus in Australié; meer
navorsing word geverg om vas te stel hoe Babesia bovis en Babesia bigemina in Afrika

oorgedra word.

vii



University of Pretoria etd — Tonnesen, M (2005)

TABLE OF CONTENTS
TOPIC PAGE
DECLARATION. .. e e e e e e i
SUMM ARY i e i
SAMEV AT TING ... e e e e e e e e e %
TABLE OF CONTENT S .. e e e e e e e e e e e viii
LIST OF TABLES. ... Xvi
LIST OF FIGURES. ... e XXi

LIST OF PERSONAL COMMUNICATIONS. ... e e e W XX
ACKNOWLEDGEMENT S ... o e e e e e XXV
CHAPTER 1. INTRODUCTION
1. 1 Importance of bovine babesiosis worldwide...................co i i1
1.1.1 The Babesia parasites..........ccooeviiiiiiiiiiiiiiiieie i e e aennd
1. 2 The historical importance of bovine babesiosis in Africa........................ 2
1. 3 Importance of bovine babesiosis in South Africa..................coco i, 3
1.3, 1 GeNErAl. ... 3
1. 3. 2 Importance of bovine babesiosis in the study area..................... 3
1. 4 The main objectives of the Study..........ccovveii i e 5

CHAPTER 2. LITERATURE REVIEW

2. 1.2 Diagnosis of redwater.............cccooiiiiiiii i a8
2. 1. 3 Geographical distribution in South Africa..............................9
2.1.4 Transmission by the VECTOrS.......c..vviieiie i 11

2. 1.5 Clinical signs of the diseases............ccoveviiiiiiiiiiiiiceee e, 12

viii



University of Pretoria etd — Tonnesen, M (2005)

2. 1. 6 Pathogenesis of bovine babesiosis..............cccocevviiiiiinnl13

2. 1.7 Pathology ... c.uoeiieie it e e e e 13

2. 1.8 IMMUNITY oo e e e e e 14

e General immMuNIity..............cociiiiiiiii e e 14

o Age-dependent iIMMUNITY........cooviiiie i e 15

e Breed-dependent immunity................ccoeeeiiieeeennl 0 16

2. 1.9 Endemic stability to redwater................ccoo i, 18

2. 2 The tick vectors of bovine babesiosis in southern Africa......................... 20

2. 2.1 Boophilus species on domestic and wild animals

IN SOULNEIrN ATFICA. .. it e 20
2. 2. 2 Characteristics of the genus Boophilus................cccooiiin. 21
2. 2.3 Comparative morphology.........coooiiiiii i e, 21

2. 2. 4 Geographical distribution and seasonal incidence of Boophilus
decoloratus and Boophilus microplus in southern Africa............ 22
2. 2. 4. 1 Distribution of Boophilus decoloratus in
southern Africa ..........cooee i e0.23
2. 2. 4. 2 Distribution of Boophilus microplus in southern
AFFICA ..o 00 20
2. 2.5 Interbreeding and competition between Boophilus species........ 29
2. 2. 6 Infection rates of Babesia species in Boophilus species.............. 32
2. 2. 6. 1 Observed Babesia bigemina and Babesia bovis
INfections iN tiCKS........coov i 32
2. 2. 6. 2 Infectivity of ticks to cattle.....................................33
2. 2. 7 Environmental factors affecting the Babesia parasites in

TNE TICK . .ot e e 34



University of Pretoria etd — Tonnesen, M (2005)

2.2.8 INOCUlAtioN rate..........ciini i, 34
2.2.9 Breed resistance against Boophilus species.............c..cocevee. 35

2. 2. 10 Other factors affecting host resistance against Boophilus
] 01T o] TR )
2. 3 The role of models in tick control..................coiii i 37
2.3. 1 CLIMEX . . 37
2.3. 2 Earlier prediCtions..........coiiiiiiii e 38

CHAPTER 3. MATERIALS AND METHODS

B U VY= T =T TP 39
3.1.1 The communal farming areas............cccoevveiveiie e ineiiiiianenns 40
3. 1. 1. 1 Location of the different communal dip tanks.............. 41

3. 1. 1. 2 Vegetation types and climatic conditions at the
diptanks.......coooiiiiiiii e 45
3. 1.2 The commercial farming areas..............ccocveeeiiiiiiieiieienenn, 48
3. 1. 2. 1 Detailed description of the five commercial farms........ 49

3. 1. 2. 2 Vegetation types and climatic conditions on

the commercial farms.............coo i 53
3. 2 Experimental design..........ccoviiii i a2 DD
3.2.1 Sample SeleCtion.......cccvuiiri i 55
3. 2.2 Sample population in the study area................cc.cooviiiiinennnn, 56
3.2.3 Blood collection............ooeie i DT
3.2.4 Tick colleCtion..........ccoeuiiiiiii i e e e el 2. D8
3.3 Serological ProCeduUres. .. ... .ccvuuiii i e e e 59
3. 3.1 Detection of antibodies.............cccoeiii i 59

3.4 CLIMEX MapPPiNg. ..ot et ie e aeii i ieiie e eeie e ene e eeeeenneniennenaeeeen00



University of Pretoria etd — Tonnesen, M (2005)

3.4. 1 The CLIMEX M@PS... iuiitititie it e e e e e
3.4.2 Climatic information............o.oii i e
3.5 Statistical analysiS. ......oooi oo

3.5.1 Computing of probabilities..............c.ccoiiiiiii

CHAPTER 4. RESULTS

4.1 Serological fINdiNgS.......oooir it

4. 1. 1 Seroprevalence of antibodies to Babesia bovis and Babesia

bigemina collected from cattle at the communal dip tanks

during 1999 and 2000.........c.oviiiiiie e

4. 1. 1. 1. Seroprevalence of antibodies to Babesia bovis and
Babesia bigemina collected from cattle bled at

dip tanks situated in the Sour Lowveld Bushveld

veld type during 1999........ccoiiiiii i

4. 1. 2 Seroprevalence of antibodies to Babesia bovis and Babesia

bigemina collected from cattle on the commercial farms

during 1999 and 2000.........c.ovuiiiiei e

4. 1. 3 A comparison of the seroprevalence of antibodies to Babesia
bovis and Babesia bigemina in cattle bled at communal dip

tanks and commercial farms during 1999 and 2000

4. 2 Endemic stability to Babesia bovis and Babesia bigemina........................

4. 2. 1 Endemic stability to Babesia bovis and Babesia bigemina

in cattle at the communal dip tanks during 1999 and 2000......

4. 2. 2 Endemic stability to Babesia bovis and Babesia bigemina

recorded on the commercial farms during 1999 and 2000.......

4. 3 Tick collection results from the survey area during 1999 and 2000

..60

....60

...60

...60

.62

.62

...69

. 16

.82

Xi



University of Pretoria etd — Tonnesen, M (2005)

4. 3. 1 Tick collection results from the communal dip tanks during

1999 @Nd 2000... ... ettt s

4. 3. 2 Tick collection results from the commercial farms during

1999 @Nd 2000... ... et

4. 4 Displacement of Boophilus decoloratus by Boophilus microplus in the

SUNVEY Al a. ... i it st s i s s e

4. 4.1 Tick collection results recorded during the displacement

4. 4. 2 Ecoclimatic Indices for Boophilus microplus and Boophilus

decoloratus recorded at the communal dip tanks and

commercial farms. .. ....oooi i e,

4.5 Comparison of the Boophilus tick numbers and the serology results

obtained during 1999 and 2000..........coovieie i

CHAPTER 5. DISCUSSION

5. 1 Serological fiNdiNgsS.......cooiii i
5.1. 1 Interpretation of the IFAT ..o,

5. 1. 2 Serological Cross-reactions.............ccovviiiiiiie e e,

5. 1. 3 Serological findings from cattle sampled at communal dip

tanks during1999 and 2000...........c.ccoieiiiiiiii e

5. 1. 4 Serological findings from cattle sampled on the commercial

farms during 1999 and 2000..........cccovvieiie i

5. 1. 5 Statistical significance of the serological results from the

communal dip tanks and the commercial farms..................

5. 2 Endemic stability to Babesia bovis and Babesia bigemina....................

87

.89

91

Xii



University of Pretoria etd — Tonnesen, M (2005)

5. 2. 1 Endemic stability to Babesia bovis and Babesia bigemina

found in the cattle sampled at the dip tanks during

1999 and 2000... ... et e 109
5. 2. 2 Endemic stability to Babesia bovis and Babesia bigemina

found in the cattle sampled on the commercial farms during

1999 @nd 2000. .. .. et e 111
5. 2. 3 Endemic stability to Babesia bovis and Babesia bigemina

at the dip tanks compared with endemic stability

on the commercial farms..........coooo i, 112
5. 2. 4 Correlation between the endemic stability to Babesia bovis

and Babesia bigemina at dip tanks/farms and the presence of

specific Boophilus SPeCIES..........ovviiiiiiiiici i 113
5. 3 Tick collections in the survey area.............c.ccooevevviie i veennnn 114
5. 3. 1 General discussion of the tick results...................c.cevnnn00 114

5. 3. 2 Reasons for the variation in tick numbers in the study area...... 115
5. 3. 3 Tick collection from cattle at the dip tanks............................. 117
5. 3. 4 Tick collections from cattle on the commercial farms............... 118
5. 3. 5 Boophilus tick collections from the communal dip tanks

compared with those from the commercial farms.................... 120

5. 4 Displacement of Boophilus decoloratus by Boophilus microplus in

the SUNVRY Area..... ..o e e e 121
5.4, 1 INtrodUCTION ... ...t e e e e e e e e 121
5. 4. 2 Tick findings in the survey area showing displacement............ 122

5. 4. 3 The use of the CLIMEX Ecoclimatic Index (EI) and the

(O I AV 1 4T 0L 124

Xiii



tanks and the commercial farms during 1999 and 2000

University of Pretoria etd — Tonnesen, M (2005)

5. 5 Possible association between the Babesia seroprevalence and the

presence of Boophilus tick species collected at the communal dip

B B L INtrodUCTION. ..o e e e

5. 5. 2 Possible association between the Boophilus tick species

on the cattle and the mean Babesia bovis seroprevalence.....

5. 5. 2. 1 Factors affecting the Babesia bovis

seroprevalence during the survey.......................

5. 5. 3 Possible association between the Boophilus tick species on

cattle and the mean Babesia bigemina seroprevalence...........

5. 5. 4 Possible association between the seroprevalence of

Babesia bovis and Babesia bigemina and the presence of

Boophilus ticks at the dip tanks/farms............................

5. 5. 5 Possible association between the relative abundance of

Boophilus ticks at the dip tanks/farms compared with the

seroprevalence to Babesia bovis and Babesia bigemina........

5. 5. 6 Changes in seroprevalence of Babesia bovis and Babesia
bigemina in the cattle at single dip tanks/farms where

displacement of Boophilus decoloratus by Boophilus

microplus was monitored.............oooov it
5. 5. 7 The ability of the different Boophilus ticks to transmit Babesia
] 1= 00T

CHAPER 6. CONCLUSIONS AND RECOMMENDATIONS

6. 1. 1 Conclusions on the displacement of Boophilus decoloratus

by Boophilus microplus............ccoviiiiiiiiiii e,

136

.140

Xiv



University of Pretoria etd — Tonnesen, M (2005)
6. 1. 2 The association between the EI, tick numbers and Babesia
serology recorded at each dip tank/farm..............................147
6. 1. 3 ReCOMMENdAtiONS. ......c.veiee et e 149

CAPTER 7. REFERENCES. .. ... e 152

XV



University of Pretoria etd — Tonnesen, M (2005)
LIST OF TABLES

Table Page
Table 4.1 Seroprevalence of antibodies to Babesia bovis and Babesia

bigemina in both age groups of cattle bled at dip tanks during 1999......62
Table 4. 2 Seroprevalence of antibodies to Babesia bovis and Babesia

bigemina in cattle older than 18 months bled at dip tanks

AUIING 1999, ...t 63
Table 4. 3 Seroprevalence of antibodies to Babesia bovis and Babesia bigemina

in cattle aged 4-14 months bled at dip tanks during 1999...................64
Table 4.4  Seroprevalence of antibodies to Babesia bovis and Babesia

bigemina in both age groups of cattle bled at dip tanks during 2000......65
Table 4.5  Seroprevalence of antibodies to Babesia bovis and Babesia bigemina

in cattle older than 18 months bled at dip tanks during 2000.............. 66
Table 4.6 Seroprevalence of antibodies to Babesia bovis and Babesia bigemina

in cattle aged 4-14 months bled at dip tanks during 2000................... 67
Table 4.7 Chi-square test of the differences in the seroprevalence of

Babesia bovis and Babesia bigemina from cattle bled at the

communal dip tanks during 1999 and 2000, compared by age............. 68
Table 4. 8 Chi-square test of the differences in the seroprevalence of

Babesia bovis and Babesia bigemina from cattle bled at the

communal dip tanks during 1999 and 2000, compared by year............ 68
Table 4.9 Seroprevalence of antibodies to Babesia bovis and Babesia

bigemina in both age groups of cattle bled at dip tanks situated

in the Sour Lowveld Bushveld veld type during 1999 ........................69

XVi



Table 4.

Table 4.

Table 4.

Table 4.

Table 4.

Table 4.

Table 4.

10

11

12

13

14

15

16

University of Pretoria etd — Tonnesen, M (2005)
Seroprevalence of antibodies to Babesia bovis and Babesia

bigemina in cattle older than 18 months bled at dip tanks

situated in the Sour Lowveld Bushveld veld type during 1999..........

Seroprevalence of antibodies to Babesia bovis and Babesia

bigemina in cattle aged 4-14 months bled at dip tanks situated

in the Sour Lowveld Bushveld veld type during 1999.....................

Seroprevalence of antibodies to Babesia bovis and Babesia

bigemina in both age groups of cattle bled at dip tanks situated

in the Sour Lowveld Bushveld veld type during 2000......................

Seroprevalence of antibodies to Babesia bovis and Babesia

bigemina in cattle older than 18 months bled at dip tanks

situated in the Sour Lowveld Bushveld veld type during 2000..........

Seroprevalence of Babesia bovis and Babesia bigemina in

cattle aged 4-14 months bled at dip tanks situated in the Sour

Lowveld Bushveld veld type during 2000...............ccoveiiviieniennnen.

Chi-square test of the differences in the seroprevalence of Babesia
bovis and Babesia bigemina from cattle bled at the communal dip

tanks situated in the Sour Lowveld Bushveld veld type during 1999

and 2000, compared BY age.........o ot it

Chi-square test of the differences in the seroprevalence of Babesia
bovis and Babesia bigemina from cattle bled at the communal dip

tanks situated in the Sour Lowveld Bushveld veld type during 1999

and 2000, compared by Year.. .......cc.ovviiiie i

15

15

XVii



University of Pretoria etd — Tonnesen, M (2005)

Table 4.17  Seroprevalence of antibodies to Babesia bovis and Babesia

bigemina in both age groups of cattle bled on the commercial

farms during 1999.........iii e e e (O
Table 4. 18  Seroprevalence of antibodies to Babesia bovis and Babesia

bigemina in cattle older than 18 months bled on commercial

farms during 1999.........cciii e e 1B
Table 4.19  Seroprevalence of antibodies to Babesia bovis and Babesia

bigemina in cattle aged 4-14 months bled on commercial farms
Table 4. 20 Seroprevalence of antibodies to Babesia bovis and Babesia

bigemina in both age groups of cattle bled on commercial

farms during 2000..........oiiii i 77
Table 4.21  Seroprevalence of antibodies to Babesia bovis and Babesia

bigemina in cattle older than 18 months bled on commercial

farms during 2000..........coiiiri e e e e (8
Table 4. 22  Seroprevalence of antibodies to Babesia bovis and Babesia

bigemina in cattle aged 4-14 months bled on commercial

farms during 2000..........coiiiri i e e el [
Table 4. 23  Chi-square test of the differences in the seroprevalence of

antibodies to Babesia bovis and Babesia bigemina from cattle bled

at commercial farms during 1999 and 2000, compared by age............. 79
Table 4. 24  Chi-square test of the differences in the seroprevalence of

antibodies to Babesia bovis and Babesia bigemina from cattle bled

at commercial farms during 1999 and 2000, compared by year............ 79

Xviii



Table 4. 25

Table 4. 26

Table 4. 27

Table 4. 28

Table 4. 29

Table 4. 30

Table 4. 31

Table 4. 32

Table 4. 33

Table 4. 34

University of Pretoria etd — Tonnesen, M (2005)

Chi-square test of the differences in the seroprevalence of

antibodies to Babesia bovis and Babesia bigemina in cattle bled at

the communal dip tanks and the commercial farms during

1999 @NA 2000. .. ... et

Chi-square test of the differences in the seroprevalence of

antibodies to Babesia bovis and Babesia bigemina in all cattle bled

at the communal dip tanks and the commercial farms during 1999
and 2000, compared by Year..........ccooiiiiiii e
Boophilus ticks collected from cattle at dip tanks during 1999........

Boophilus ticks collected from cattle at dip tanks during 2000........

Boophilus ticks collected from cattle on commercial farms

Boophilus ticks collected from cattle on commercial farms

during 2000 and 2001........ooeiiiii e e

Tick collections obtained by repeatedly sampling farms and/or

dip tanks where Boophilus decoloratus and Boophilus microplus

co-existed during the survey ...

Ecoclimatic Indices for B. microplus and B. decoloratus................

Mean seroprevalence of Babesia bovis and Babesia bigemina

from those dip tanks/farms where only Boophilus decoloratus

Was recorded iN 1900 . ...t

Mean seroprevalence of Babesia bovis and Babesia bigemina

from those dip tank/farms where Boophilus decoloratus and

Boophilus microplus co-existed in 1999............ccciviiiiii i

.80

.80

..... 87

..... 88

.89

.90

91

.93

.93

XiX



Table 4. 35

Table 4. 36

Table 4. 37

Table 4. 38

Table 4. 39

University of Pretoria etd — Tonnesen, M (2005)
Mean seroprevalence of Babesia bovis and Babesia bigemina

from those dip tank/farms where only Boophilus microplus was

FeCorded IN 1999 . .. oo

Mean seroprevalence of Babesia bovis and Babesia bigemina

from those dip tanks/farms where Boophilus decoloratus and

Boophilus microplus co-existed in 2000............cccvviiiiie i

Mean seroprevalence of Babesia bovis and Babesia bigemina

from those dip tanks/farms where only Boophilus microplus

was recorded iN 2000. .. ... ..ouer i

Summary of seroprevalence of Babesia bigemina and Babesia

bovis related to vector occurrence at all dip tanks/farms

sampled during 1999........ooi i,

Summary of seroprevalence of Babesia bigemina and Babesia

bovis related to vector occurrence at all dip tanks/farms

sampled during 2000...........oieiiii e

.94

.96

.96

XX



Figure

Fig. 1. 1

Fig. 2.1

Fig. 3. 1

Fig. 4. 1

Fig. 4. 2

Fig. 4. 3

Fig. 4. 4

Fig. 4.5

Fig. 4. 7

Fig. 4. 8

University of Pretoria etd — Tonnesen, M (2005)
LIST OF FIGURES

Page
Confirmed cases of bovine babesiosis in the study area in
1997, 1998 and 1999... ... e e D
Map showing the geographical distribution of Babesia bigemina and
Babesia bovis in South Africa ..........c.cooeiiiiiiiii 210
Map of the Northern Province of South Africa showing
the SUrVEeY area..........coooiiiiiiiiii e e 0000239
Endemic stability to Babesia bovis recorded at the 11 dip tanks
inthe survey during 1999..........ccoiiiii i e 0220082
Endemic stability to Babesia bovis recorded at the 19 dip tanks
in the survey during 2000..........ccvviii e e e ea 22082
Endemic stability to Babesia bigemina recorded at the 11 dip tanks
inthe survey during 1999..........ccii i e e e 20083
Endemic stability to Babesia bigemina recorded at the 19 dip tanks
in the survey during 2000..........ccoviieiie e eeee e 002,83
Endemic stability to Babesia bovis recorded on the 5 commercial
farms in the survey during 1999............coo i e 84
Endemic stability to Babesia bovis recorded on the 2 commercial
farms in the survey during 2000..........cooiiiii it 84
Endemic stability to Babesia bigemina recorded on the
5 commercial farms in the survey during 1999.................................85
Endemic stability to Babesia bigemina recorded on the

2 commercial farms in the survey during 2000.............ccooeii i, 85

XXi



Fig. 5.1

Fig. 5. 2

Fig. 5. 3

Fig. 5. 4

University of Pretoria etd — Tonnesen, M (2005)
CLIMEX Ecoclimatic Index map illustrating the predicted
distribution of Boophilus microplus in years with average rainfall...... 129
CLIMEX Ecoclimatic Index map illustrating the predicted
distribution of Boophilus microplus in years with double
averagerainfall............... 2. 130
CLIMEX Ecoclimatic Index map illustrating the predicted
distribution of Boophilus decoloratus in years with average rainfall.....131
CLIMEX Ecoclimatic Index map illustrating the predicted
distribution of Boophilus decoloratus in years with double

averagerainfall................. 0 132

XXii



University of Pretoria etd — Tonnesen, M (2005)

LIST OF PERSONAL COMMUNICATIONS
AHRENS PETER. P.O.Box 190, Louis Trichardt 0920, South Africa.

Tel (015) 516 0806

BAKER JAMES A.F. 17 Nahoon Crescent, Beacon Bay 5241, East London, South Africa.

Tel (043) 748 6374

BACKX ANOEK. Parkstraat 47, 3581 PE Utrecht, The Netherlands.

E-mail backxa@hotmail.com

DE WAAL THEO D. ARC Onderstepoort Veterinary Institute. Private Bag X5,

Onderstepoort 0110, South Africa. Tel (012) 529 9212 E-mail theo@moon.ovi.ac.za

GOUS TERTIUS A. P.O.Box 2269, Dennesig 7601, South Africa. Tel (021) 887 0324

E-mail TAG@Vetlab8.AGRIC.ZA

LOOCK PIETER J. Veterinary Laboratory, Louis Trichardt. Private Bag 2408, Louis

Trichardt 0920, South Africa. Tel (015) 516 4971

LYNEN GODLIEVE. P.O.Box 1068, Veterinary Investigation Centre (Ministry of Water
and Livestock Development). Arusha, Tanzania.

E-mail: llynen@habari.co.tz

XXiii



University of Pretoria etd — Tonnesen, M (2005)
MACDONALD ANGUS. P.O.Box 481, Louis Trichardt 0920, South Africa.

Tel (015) 516 4791

OLDREIVE FRANK. P.O.Box 40, Munnik 0703, South Africa. Tel (015) 253 4435

SPICKETT ARTHUR M. ARC Onderstepoort Veterinary Institute. Onderstepoort 0110,

South Africa. Tel (012) 529 9209 E-mail arthur@moon.ovi.ac.za

SUTHERST ROBERT W (BOB). CSIRO Entomology, Long Pocket Laboratories, 120
Meiers Rd, Indooroopilly, Queensland, Australia 4068 Tel 61 (0)7 3214 2800 Fax 61 (0)7

3214 2885 E-mail Bob.Sutherst@csiro.au

TSHISAMPHIRI MASIBIGIRI (AGGREY). Veterinary Laboratory, Sibasa. Private Bag

2224, Sibasa 0970, South Africa. Tel (015) 963 1031

WILSON STEPHEN. P.O.Box 73, Waterpoort 7975, South Africa. Tel (015) 575 1095

XXIV



University of Pretoria etd — Tonnesen, M (2005)

AKNOWLEDGEMENTS

| express my sincere appreciation and thanks to the following people:

UNIVERSITY OF PRETORIA

Prof. Banie Penzhorn, Department of Veterinary Tropical Diseases, was the main
promoter for the project and never stopped believing that the project was feasible.

Dr Nigel Bryson, Department of Veterinary Tropical Diseases, was a co-promoter and
spent time and energy guiding me through the difficult passages of my work.

Dr Hein Stoltsz, Department of Veterinary Tropical Diseases, was a co-worker and
contributed his unique knowledge and input to the project.

Prof. Ivan Horak, Department of Veterinary Tropical Diseases, gave invaluable advice
on tick taxonomy and made me laugh when life was difficult. He is a real Mensch.

Prof. Roy Tustin, Department of Veterinary Tropical Diseases, proof-read the
manuscript.

Dr Jannie Crafford and Dr Jackie Pickard, Department of Veterinary Tropical
Diseases, helped by solving computer problems.

Prof. Bruce Gummow, Department of Production Animal Studies, Section of
Epidemiology, supplied help and advice on the epidemiological aspects of the project.
Mrs Rina Owen and Mr Solly Millard, Department of Statistics, showed great
patience in explaining the mysteries of statistics and delivering understandable
explanations of the results.

Prof. Koos Coetzer, Head of Department of Veterinary Tropical Diseases, gave general
help and support to the project and allowed me to use the laboratory facilities and

equipment of the Department.

XXV



University of Pretoria etd — Tonnesen, M (2005)
The staff of the Department of Veterinarian Tropical Diseases, Faculty of
Veterinary Science, was helpful in solving everyday problems.
The staff in the Library, Faculty of Veterinary Sciences, supplied information quickly

and with great skill.

ONDERSTEPOORT VETERINARY INSTITUTE

Dr Theo de Waal supplied information on the serological tests regarding their validity,
specificity and sensitivity. He never saw problems, only solutions.

Mrs Andrea Spickett of the Serology Laboratory at the OVI did the serological tests
and gave great service.

Mr Arthur Spickett helped me with advice and background information.

Dr Deon van der Merwe patiently sorted out the veld types and the CLIMEX maps for
me and gave the project an interesting angle.

Mrs Heloise Heyne confirmed the identity of difficult ticks.

THE VETERINARY LABORATORY IN SIBASA

Mr Tshisamphiri Masibigiri “Agrey”, Veterinary Technologist, was a co-worker on
the project and organised the day-to-day work at the dip tanks. His assistance with the
farmers was invaluable and his tireless help on the ground was essential in making the
project become a reality.

Dr Shumani Mulaudzi, State Veterinarian. His staff helped with the collection of the
ticks and blood samples and allowed me to use the laboratory facilities.

Mr Simon Bonyane, Animal Health Technician, contributed by organising of the

fieldwork and by keeping people happy with his great sense of humour.

XXVi



University of Pretoria etd — Tonnesen, M (2005)

Mr Reckson Sihadi, laboratory auxiliary, helped with the lab work.

THE VETERINARY LABORATORY IN LOUIS TRICHARDT

Dr Pieter Loock, State Veterinarian, laid the groundwork for the project, contacted the
commercial farmers in the survey and organised specimen collection/ laboratory
facilities. He and his family were a great source of encouragement.

Mrs Monja Maree, Veterinary Technologist, organised the work on the commercial
farms and in the laboratory. Her warm personality and her enjoyment of the work were
important for the project.

Mr Samuel Ramalamula, laboratory auxiliary, assisted with the bleeding and the
laboratory work. His quiet sense of humour and competent handling of the cattle was

important for the team effort.

THE MAPS

Prof. Roland Schultze, University of Natal, Pietermaritzburg, let me use 30 years of
climatic information from the Northern Province and made the maps possible.

Dr Robert (Bob) Sutherst, CSIRO, Queensland, Australia, is thanked for many
reasons: his never-ending encouragement and belief in the project and his invaluable
advice on ticks, climatic information and the use of the CLIMEX computer programme.
He connected me with scientists all over the world who spent time and effort to answer
my impertinent questions. Most of all he is thanked for making me laugh when | wanted
to give up and go home.

Mr Rick Bottomley, CSIRO, Queensland, Australia, sorted out the climatic data and

messy dip tank co-ordinates with great patience and skill.

XXVii



University of Pretoria etd — Tonnesen, M (2005)
Mr Robert A. Pullen and Mr Charles E. Sellick supplied me with maps of Venda
when the dip tanks seemed lost in space, and helped me to anchor them firmly to co-

ordinates.

ACCOMMODATION

Ms Elsa Schrenk was the owner “The Lourie” Country Inn in Levubu. She made my
long stay comfortable by looking after me, supplying delicious food at odd hours and
providing perfect accommodation.

Mr and Mrs Angus MacDonald and their family opened their home to me and became

my friends.

FUNDING

Statens lanekasse for utdanning, Oslo, Norway, contributed 85,000 NKr (ca R 60, 000) to
the project.

National Research Foundation , South Africa, contributed R 10, 000.

Statens dyrehelsetilsyn, Oslo, Norway, contributed 5,000 NKr (ca R 3,800).

Den norske veterinarforening, Oslo, Norway, contributed 4,000 NKr (ca R 3,000).

XXViii



	FRONT
	Title page
	Declaration
	Summary
	Samevatting
	Table of contents
	List of tables
	List of figures
	List of personal communications
	Acknowledgements

	Dissertation
	References



