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EXTENDED ABSTRACT 

In Tanzania, livestock diseases, especially tick bone diseases (TBDs), impose loses to 

livestock in terms of mortality, decrease in production and increased costs of control 

measures. Among the TBDs, East Coast fever (ECF) is the most prevalent and fatal 

disease. The main control measure for TBDs is use of acaricides to control the vector 

ticks, chemotherapy of sick animals as well as immunization of cattle by the infection and 

treatment method (ITM). The applications of these are control measures are often limited 

by high costs of acaricides and veterinary drugs, development of resistance by vector 

ticks and the parasites as well as negative environmental impacts. This necessitated the 

search for alternative ways to control TBDs with minimum use of acaricides. Indigenous 

breeds of cattle are said to be tolerant to TBDs and adapted to harsh conditions prevailing 

in rural areas. Among the Tanzania Shorthorn Zebu (TSHZ) cattle, Tarime cattle are 

believed by livestock keepers to be tolerant to ticks and ECF. However, there are no 

scientific investigations which have been conducted to verify the farmers’ beliefs. 

Therefore, studies were conducted to validate the farmers’ belief that Tarime cattle are 

tolerant to ECF. 

 

In the first study, a cross-sectional survey was conducted in four selected districts of Mara 

(Serengeti and Tarime) and Simiyu (Maswa and Meatu) regions to determine the 

perception of livestock farmers on ticks, tick-borne diseases and tolerance of their cattle 

to TBDs. In the second study, tick burden and prevalence of Theileria parva (T. parva) 

infection in Tarime cattle found in Serengeti and Tarime districts were assessed. In the 

third study, an on-station experiment was conducted to compare tick burden and induced 

immunity due to T. parva infection in Tarime and Sukuma zebu cattle under different tick 

control regimes. The fourth study was a review on tolerance of TSHZ cattle to ticks and 

ECF. In the first study, a well structured questionnaire and personal observation were 



iii 

 

used to collect information. The aim of the study was to assess farmers’ knowledge and 

perceptions on tick species, tick-borne diseases, tick control measures, production 

constraints and tolerance of Tarime and Sukuma zebu cattle to TBDs. The study involved 

60 agro-pastoralists from each of the districts of Serengeti, Tarime, Maswa and Meatu in 

Tanzania, making a total sample size of 240 livestock farmers. Data were collected 

through individual interview using a structured questionnaire. The results show that, 

livestock diseases were ranked as the first important problem affecting cattle production 

in Serengeti and Tarime districts while in Maswa and Meatu districts lack of livestock 

feeds during the dry season was ranked as the most important constraint, followed by 

livestock diseases. Among the diseases affecting cattle, the TBDs ranked first in Serengeti 

and Tarime districts while in Maswa and Meatu districts the TBDs ranked fourth and 

sixth, respectively. Most (74%) of the livestock farmers interviewed knew well the signs 

of the different TBDs. The majority of the respondents in all districts knew that ECF is 

caused by ticks, but did not associate the other TBDs with ticks. Most of the farmers 

interviewed were using acaricide to control ticks, and the most common method of 

application was hand spraying. All farmers used Oxytetracycline to treat TBDs, however, 

some farmers used local herbs. Although most farmers knew the signs of TBDs, they 

were not spraying/dipping their animals on regular basis due to economic reasons and the 

belief that their animals always carry ticks without being sick or dying and ECF affects 

only calves. About half of the farmers considered their breeds to be tolerant to ticks and 

ECF. It is concluded that, the livestock farmers in the Lake zone have substantial 

knowledge on tick species and TBDs symptoms and they consider ECF as less important 

disease compared to the other TBDs. 

 

The second study was carried out to assess the distribution, abundance of different tick 

species and the prevalence of T. parva infection in Tarime zebu cattle kept in selected 
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wards of Serengeti and Tarime districts in Mara region. Adult ticks were sampled, 

identified and counted from 360 animals which were extensively managed in communal 

rangelands. Concurrently, blood samples were collected and thereafter DNA extracted 

and nested polymerase chain reaction (nPCR) carried out to determine the prevalence of 

T. parva. Two primers specific for p104 gene were used in PCR amplification to detect 

the presence of T. parva DNA. Four genera of ticks, namely, Rhipicephalus, Amblyomma, 

Boophilus and Hyalomma were identified. Rhipicephalus spp accounted for 71.8% of the 

total ticks whereas Amblyomma, Boophilus and Hyalomma constituted 14.1%, 14.0% and 

0.1% of the ticks, respectively. There was significantly (p < 0.05) more animals infested 

with ticks in Tarime district (96.1%) than in Serengeti (61.7%). The average counts of 

ticks were higher in adult animals (p < 0.05) than in young animals. The overall 

prevalence of T. parva was 27.7% and was significantly (p < 0.05) higher in Serengeti 

(38.3%) than in Tarime district (16.7%). Interestingly, it was observed that, all animals 

which tested positive for T. parva did not show any clinical signs of ECF, suggesting 

existence of subclinical infection in Tarime zebu. These results suggest that Tarime cattle 

can tolerate ECF infection and are likely to save as potential carriers of T. parva to other 

less tolerant cattle breeds in mixed herds. Since Tarime cattle are preferred by most 

farmers with mixed herds, routine screening for T. parva is highly recommended to 

minimize introduction of infected cattle into an immunologically naive population. 

 

The third study was conducted to determine tick burden and immunological parameters of 

resistance to ECF in Tarime and Sukuma zebu strains exposed to natural tick infestation.  

Tick load, Packed Cell Volume (PCV), T. parva specific antibody percent positivity (PP) 

and prevalence of T. parva parasites were studied in relation to dipping regime, breed, 

and season of the year. A total of 25 animals per strain were used in this experiment. 

Animals of each strain were divided into three groups. Animals in group I were dipped 
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every two weeks while those in group II were dipped every three weeks. Animals in 

group III were not dipped at all. Comparison of effect of dipping frequency on tick  

burden showed no significant (p > 0.05) differences when cattle which were dipped in 

each strain either once every 2 or 3 weeks in the two seasons. However, Tarime cattle had 

significantly higher (p < 0.05) tick count than Sukuma cattle and non dipped groups 

maintained high tick infestation throughout the experimental period. The PCV values in 

all cattle were within the normal physiological range; although this parameter was 

significantly lower (p < 0.05) in Tarime cattle. All cattle regardless of breed were sero-

positive (had antibody levels above ELISA cut-off point), but Tarime cattle maintained 

higher antibody percent positivity compared to Sukuma cattle by 15%. Conversely, the 

prevalence of T. parva parasites was lower in Tarime (36%) compared to Sukuma cattle 

(38%), although the difference was not significant. During the study period 20% (5/25) of 

Sukuma cattle contracted ECF, but none of the Tarime cattle showed any clinical signs 

for the disease. The differences between the two zebu strains shown in terms of antibody 

percent positivity and T. parva parasite prevalence indicate different ability of the two 

cattle strains to resist tick infestation and ECF infection under natural challenge. Thus, the 

higher antibody levels but lower parasite prevalence under high tick challenge observed 

in Tarime cattle, suggests a high proportion of individual animals in this strain, which are 

carriers of T. parva. Thus, these findings confirm the farmers’ perceptions on suitability 

of Tarime cattle under prevailing ecological conditions in the Lake zone of Tanzania. 

 

The fourth study was a review on the prevalence and tolerance of Tanzania Shorthorn 

Zebu cattle to East Coast fever in Tanzania. A search of peer-reviewed publications on 

ECF, ticks and ECF tolerant cattle in Tanzania was conducted from comprehensive 

databases including PubMed, Science Direct, Swetswise and CAB direct. The search was 

extended to available theses, conference proceedings and project reports. The findings 
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show that ECF is not seen by most livestock keepers as the most serious disease 

compared to other TBDs. This is because the zebu cattle which are predominantly kept all 

over the country are thought to be tolerant to ticks and ECF. Some of the zebu strains 

which are thought to tolerate ECF are Sukuma, Tarime, Maasai and Fipa cattle. In all agro 

ecological zones the most prevalent tick species is R. appendiculatus, this implies that the 

TSHZ cattle are at risk of being infected with ECF if the animals are not resistant and 

proper tick control regimes are not observed. In Tanzania, ECF control has mainly relied 

predominantly on tick control using acaricides and chemotherapy while ECF 

immunization has been recently introduced. Some research results also showed that, 

immunization can boost immune status of indigenous cattle and, if ECF immunization can 

be sustained, large areas are expected to be endemically stable. However, the adoption of 

immunization on wider scale is questionable due to its cost and change in farmers’ 

attitudes, socio-demographic and environmental concerns. The study recommends 

interdisciplinary collaboration between veterinary epidemiologists, socio and agricultural 

economists and ecologists not only to find a single most suitable method of ticks and ECF 

control but to integrate the available methods with tolerant strains of cattle available to 

create endemic stability condition for the disease which can reduce the complexity of the 

whole process. 

 

Generally, the findings of this study confirm farmers’ perception on the ability of Tarime 

cattle to tolerate ECF infection under prevailing ecological conditions in the Lake zone of 

Tanzania. The use of this strain, therefore, can be an alternative way of minimizing 

acaricide usage, whereby application can be done on monthly basis. However, when 

Tarime and other breeds are kept together, screening of the animals for presence of T. 

parva parasites is recommended. From these findings it is concluded that using Tarime 

cattle could be effective and economical in rural areas as it minimizes the use of synthetic 
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acaricide to control ticks and TBDs. Further research studies to determine the gene 

responsible for tolerance of Tarime cattle to ECF are recommended. 

 

 

  



viii 

 

DECLARATION 

 

I, EMMANUEL LEVILLAL KATAMBOI LAISSER, do hereby declare to the Senate 

of Sokoine University of Agriculture that this thesis is my own original work done within 

the period of registration and that it has neither been submitted nor being concurrently 

submitted for degree award in any other institution. 

 

 

_______________________________    ________________ 

EMMANUEL LEVILLAL KATAMBOI LAISSER   Date  

(PhD Candidate)                                         

 

 

The above declaration is confirmed;  

 

 

 

_______________________________    ________________ 

 Prof. CHENYAMBUGA, S. W.            Date  

(Supervisor)                                         

 

 

 

_______________________________    ________________ 

Prof. KARIMURIBO, E. D.          Date  

(Supervisor)                                         



ix 

 

COPYRIGHT 

 

No part of this dissertation may be reproduced, stored in any retrieval system or 

transmitted in any form or by any means without prior written permission of the author or 

Sokoine University of Agriculture in that behalf.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



x 

 

ACKNOWLEDGEMENTS 

 

First and foremost, I give immeasurable thanks to God Almighty, without Him this work 

would not have become a reality. I express my profound gratitude to the Norwegian 

Agency for International Development (NORAD) through the programme for Enhancing 

Pro-poor Innovation in Natural Resources and Agricultural Value Chains (EPINAV) at 

Sokoine University of Agriculture for financing the research work through a project titled 

“Characterization of Tanzania Shorthorn Zebu Cattle for Tolerance to Ticks and East 

Coast fever”. Appreciation is also extended to the members of the research team for their 

moral and technical support throughout the whole period of my PhD program. I am also very 

grateful to my employer, the Permanent Secretary of the Ministry of Education, Science and 

Technology for granting me a study leave. I wish also to express my special thanks to my 

co-workers and Head of Inspectorate office, Eastern Zone for their tireless moral support for 

the entire study period. 

 

I wish to express my sincere and heartfelt thanks to my supervisors, Professors S.W. 

Chenyambuga and E.D. Karimuribo, first for kindly accepting me to be their student, and 

secondly for their parental guidance, closer supervision and their ever available assistance 

from the point I began my proposal preparation as well as throughout the tedious part of 

research work and thesis preparation. I further owe many thanks to my supervisors not only 

for guiding and correcting manuscripts for publications, but also for tirelessly making 

constructive suggestions and corrections to improve them. I would like to thank Professor 

L.J.M. Kusiluka, for his encouragement during the initial stage of my study and Prof. P.S. 

Gwakisa who assisted in laboratory analysis of sample for immunological parameters. Also, 

I would like to thank Dr. E.J.M. Shirima of the Ministry of Agriculture, Livestock and 

Fisheries, Tanzania who supported me in many aspects when I started my studies. I thank 



xi 

 

the District Veterinary Officers, Livestock Officers and Village Extension Officers in 

Maswa, Meatu, Serengeti and Tarime districts for their assistance during field work as 

well as the livestock keepers in these districts who provided their animals for the 

experiments. Thanks are also extended to all workers at the Tanzania Livestock Research 

Institute (TALIRI), Mabuki for assisting in taking care of the experimental animals for the 

entire period of data collection. I really appreciate their support and assistance. Also I 

gratefully acknowledge the assistance provided by different laboratory technicians at Zonal 

Veterinary Investigation Centre and Tanzania Veterinary Laboratory Agency (TVLA), 

Mwanza and at the Department of Microbiology, Parasitology and Immunology, SUA 

during analyses of different samples. 

 

My warm thanks go to my fellow PhD students; to them I will never forget their enthusiastic 

support, love, sense of humor and generosity for the entire study period. They played a 

substantial role in giving constructive comments and moral support. 

 

A special note of thanks is due to my wife (Martha) and my beloved children (Loitarasakaki 

and William) for accommodating my long absence from home. Their consistent moral 

support, encouragement and stability were the keys towards my success. 

 

 

 

 

 

 

 

 



xii 

 

DEDICATION 

 

This thesis is dedicated to my beloved wife; Martha Tesha, my children Loitarasakaki and 

William Melita for their tolerance of my long absence from the family for the entire study 

period, my lovely sister Lidya who handled extended family responsibilities during my 

absence and to my deceased parents Mr. Katamboi Ngoilenya Laisser and Mrs. 

Naisiligaki Lotubukokoki Lekashu who laid my educational foundation. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



xiii 

 

TABLE OF CONTENTS 

 

EXTENDED ABSTRACT .................................................................................................... ii 

DECLARATION ................................................................................................................. viii 

COPYRIGHT ........................................................................................................................ ix 

ACKNOWLEDGEMENTS .................................................................................................. x 

DEDICATION ...................................................................................................................... xii 

TABLE OF CONTENTS ................................................................................................... xiii 

LIST OF PAPERS................................................................................................................ xv 

LIST OF TABLES ............................................................................................................. xvii 

LIST OF FIGURES ............................................................................................................ xix 

LIST OF PLATES................................................................................................................ xx 

LIST OF ABBREVIATIONS AND SYMBOLS ............................................................ xxi 

 

CHAPTER ONE ..................................................................................................................... 1 

1.0    INTRODUCTION ........................................................................................................ 1 

1.1    Background Information................................................................................................. 1 

1.2    Problem Statement and Justification.............................................................................. 2 

1.3    Objectives ........................................................................................................................ 2 

1.3.1    Overall objective................................................................................................. 2 

1.3.2    Specific objectives .............................................................................................. 3 

1.4    Research Hypothesis of the Study ................................................................................. 3 

1.5    General Methodology ..................................................................................................... 3 

1.6    Organisation of the Thesis ............................................................................................ 11 

REFERENCES ....................................................................................................................... 11 

 



xiv 

 

CHAPTER TWO.................................................................................................................. 14 

2.0    PAPER I ....................................................................................................................... 14 

Knowledge and perception on ticks, tick-borne diseases and indigenous cattle      

tolerance to East Coast fever in agro-pastoral communities of Lake Zone in Tanzania ... 14 

 

CHAPTER THREE ............................................................................................................. 27 

3.0    PAPER II ...................................................................................................................... 27 

Tick burden and prevalence of Theileria parva infection in Tarime zebu cattle in            

the lake zone of Tanzania ...................................................................................................... 27 

 

CHAPTER FOUR ................................................................................................................ 36 

4.0    PAPER III .................................................................................................................... 36 

Tick burden and acquisition of immunity to Theileria parva by Tarime cattle in 

comparison to Sukuma cattle under different tick control regimes in the lake zone           

of Tanzania ............................................................................................................................. 36 

 

CHAPTER FIVE .................................................................................................................. 45 

5.0    PAPER IV .................................................................................................................... 45 

A Review on prevalence, control measure and tolerance of Tanzania Shorthorn               

Zebu cattle to East Coast fever in Tanzania ......................................................................... 45 

 

CHAPTER SIX ..................................................................................................................... 58 

6.0    Research Output of the Thesis, General Conclusions and Recommendations ......... 58 

6.1    Research Output of the Thesis ...................................................................................... 58 

6.2    General Conclusion....................................................................................................... 60 

6.3    Recommendations ......................................................................................................... 60 



xv 

 

LIST OF PAPERS 

 

This thesis is based on four specific studies summarized into published papers, which will 

be referred to in the text by their roman numerals: 

 

Paper I: Laisser, E. L. K., Chenyambuga, S. W., Msalya, G., Kipanyula, M. J., 

Mdegela, R. H., Karimuribo, E. D., Mwilawa, A. J. and Kusiluka, L. J. M. 2015.  

Knowledge and perception on ticks, tick-borne diseases and indigenous cattle tolerance to 

East Coast fever in agro-pastoral communities of Lake Zone in Tanzania. 

Status: Published in Livestock Research for Rural Development 27(4). Retrieved April 2, 

2015 from http://www.lrrd.org/lrrd27/4/lais27064.html.  

 

Paper II: Laisser, E. L. K., Kipanyula, M. J., Msalya, G., Mwega, E. D., Mdegela, R. 

H., Karimuribo, E. D., Kusiluka, L., Mwilawa, A. J. and Chenyambuga, S. W. 2014. 

Tick burden and prevalence of Theileria parva infection in Tarime zebu cattle in the lake 

zone of Tanzania. 

Status: Published in the Journal of Tropical Animal Health and Production 46 (8): 139-

1406. August, 2014. 

 

Paper III: Laisser, E. L. K., Chenyambuga, S. W., Karimuribo, E. D., Msalya, G., 

Kipanyula, M. J., Mwilawa, A. J., Mdegela, R. H., Kusiluka, L. J. M. and Gwakisa, 

P. S. Tick burden and acquisition of immunity to Theileria parva by Tarime cattle in 

comparison to Sukuma cattle under different tick control regimes in the Lake zone of 

Tanzania. 

Status: Published in the Journal of Veterinary Medicine and Animal Health 8(3):  21-28. 

March, 2016. 

http://www.lrrd.org/lrrd27/4/lais27064.html.


xvi 

 

Paper IV: Laisser, E. L. K., Chenyambuga, S. W., Karimuribo, E. D., Msalya, G., 

Kipanyula, M. J., Mwilawa, A. J., Mdegela, R. H. and Kusiluka, L. J. M. A review on 

prevalence, control measure and tolerance of Tanzania Shorthorn Zebu cattle to East 

Coast fever in Tanzania. Tropical Animal Health and Production. 

Status: Published in the Journal of Tropical Animal Health and Production 49: 813-822. 

March, 2017. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



xvii 

 

LIST OF TABLES 

 

LIST OF TABLES: PAPER I 

Table 1:   Household social characteristics …………….………………................….18 

Table 2:  Ranking of constraints to cattle production in the study areas……….........18 

Table 3:  Most important diseases as perceived by farmers in the four districts.........19 

Table 4:   Number of animal effected by Tick Borne Diseases and resulting                      

mortality ………………………………..…………..…........................…...19 

Table 5:  Common tick species, tick control methods and opinions of livestock              

keepers on tolerance of their breeds to tick – borne diseases ……………..20 

Table 6:  Frequency of spraying /dipping for tick control in the four districts ….......21 

  

LIST OF TABLES: PAPER II 

Table 1:  Tick burden in Tarime cattle examined from Serengeti and Tarime 

Districts………………………….……………………………………........32  

Table 2:   Factors influencing tick burden in Serengeti and Tarime Districts …........33 

Table 3:   Factors influencing / associated with T. parva infection (percentage                     

on animals infected in each category, ward and district)……....….............34 

  

LIST OF TABLES: PAPER III 

Table 1:  Factors influencing tick burden in Sukuma and Tarime cattle …………….40 

Table 2: Tick general and confirmed ECF cases in Sukuma and Tarime                           

cattle breeds …………………………………………………………...…...40 

Table 3:  Percentage of T. parva PCR positive sample in Sukuma and Tarime                        

breeds at different sampling periods …………………..……………….….40 



xviii 

 

Table 4: Influence of breed, dipping regime and season on prevalence of                               

T. parva parasites, antibody percentage positivity and packed cell                        

volume in Sukuma and Tarime cattle…………………..……............…..…41 

  

LIST OF TABLES: PAPER IV 

Table 1: Findings from research done in Tanzania on indigenous cattle, tick and     

prevalence of Theileria parva………………………………………..……..50 

Table 2: Tick tolerant zebu in Africa …………………………………………..........52 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



xix 

 

LIST OF FIGURES 

 

FIGURE CHAPTER ONE 

Figure 1:  A map of Tanzania showing study area……….........…..................................4 

 

FIGURE PAPER III 

Figure 1:  Comparison of cattle by Antibody percentage positivity categories ……....42 

  

FIGURE PAPER IV 

Figure 1:  A map of Tanzania showing distribution of ticks…………......................…53 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



xx 

 

LIST OF PLATES 

 

 

LIST OF PLATES CHAPTER ONE 

Plate 1:   Mature Tarime Zebu Cattle strain …………….……………………........….5 

Plate 2:   Mature Sukuma Zebu Cattle strain …………….……………………….......6 

Plate 3:   Amplicons obtained from amplification of the T. parva p104 gene………...8 

Plate 4:  Mature Maasai Zebu Cattle strain …………….…………………...........….10 

Plate 5:   Mature Iringa Red Zebu Cattle strain …………….…………………….....10 

Plate 6:   Mature Singida white Zebu Cattle strain …………….……………...…….10 

Plate 7:   Mature Ufipa Zebu Cattle strain …………….………………….................10 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



xxi 

 

LIST OF ABBREVIATIONS AND SYMBOLS 

  

0C Degree Celsius 

ANOVA Analysis of Variance 

BQ Blackquarter 

CBPP Contagious Bovine Pleuropneumonia 

DAARS Department of Animal, Aquaculture and Range Science  

DNA Deoxyribonucleic Acid 

ECF East Coast fever 

EDTA Ethylenediaminetetraacetic Acid 

ELISA Enzyme-linked Immunosorbent Assay 

FAO Food and Agriculture Organization of the United Nations 

FMD Foot and Mouth Diseases 

GLM General Linear Model 

ITM Infection and treatment method 

LSD Lumpy skin diseases 

MLFD Ministry of Livestock and Fisheries Development 

MOEV Ministry of Education and Vocational Training 

N or n Number of observation 

nPCR Nested Polymerized Chain Reaction 

NS Not significant 

OTC Oxytetracycline 

P - value Probability value 

PCR Polymerized Chain Reaction 

PCV Packed cell volume 



xxii 

 

RBC Red blood cells 

s.e Standard error 

SAS Statistical Analysis Systems 

SPSS Statistical Package for Social Sciences 

SUA Sokoine University of Agriculture 

TBDs Tick Borne-Diseases 

TVLA Tanzania Veterinary Laboratory Agency 

URT United Republic of Tanzania 

UV Ultra Violet 

vs Against 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



1 

 

 

CHAPTER ONE 

 

1.0 INTRODUCTION 

1.1 Background Information 

Animal diseases are one of the main challenges which undermine productivity of 

indigenous cattle. The most critical diseases are Tick-borne diseases (TBDs), particularly 

East Coast fever (ECF). In Tanzania, TBDs pose a more serious, fatal and economic 

threat to cattle production compared to other diseases (Chenyambuga et al., 2008). These 

TBDs include anaplasmosis, babesiosis, ECF and heartwater. Among these diseases, ECF 

or theileriosis is reported to be the most prevalent and fatal disease among TBDs in East 

Africa, particularly in Tanzania (Okuthe and Buyu, 2006; Swai et al., 2007). 

 

In Tanzania about 80% of the national cattle herds are at risk of being infected with TBDs 

annually and the direct economic losses are estimated at US$ 248 million and mortality 

rate of 920 000 animals per year (Kivaria, 2006). The Government of Tanzania has 

decided to subsidize the price of acaricides to enable many farmers to dip their animals so 

as to reduce mortality rates due to TBDs. However, many livestock keepers are unable to 

purchase acaricides and, therefore, continue to lose animals from TBDs (Mugisha et al., 

2005). Due to this fact, there is a need to look for other means of controlling the disease 

rather than relying on application of acaricides which seems to be unsustainable.  

 

Keeping genetically resistant breeds is one of the sustainable and cheap means of 

controlling diseases (de Castro, 1991). In other countries breeds of cattle which are 

resistant to ticks infestation and TBDs have been developed (Latif et al., 1991). Thus, it is 

possible to have a breed of cattle in Tanzania which is tolerant to TBDs like those found 

in other African countries. Some farmers around Lake Victoria do not spray or dip their 
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cattle against ticks, the vectors of Theileria parva, the parasite which causes ECF, due to 

their perception that their cattle are resistant (Chenyambuga et al., 2008). Tarime cattle 

strain which is found in the Lake Zone is believed to be tolerant to TBDs by their owners.  

This belief has led to the spread of Tarime cattle to many parts of the country, particularly 

in Rukwa and Mbeya regions as a copping strategy to TBDs. Therefore, there is a need to 

conduct a scientific investigation to ascertain the farmers’ belief and determine the 

mechanism responsible for tolerance of Tarime zebu strain to TBDs. 

 

1.2  Problem Statement and Justification 

Tolerance of Tarime zebu strain to ECF has not been scientifically proved, but it is based 

merely on farmers’ perceptions. In addition, there is no documented information which 

indicates that Tarime cattle do not succumb to clinical disease when infected with T. 

parva. Thus, tolerance of Tarime zebu strain to TBDs is based only on perceptions and 

attitudes of livestock farmers. Thus, there is need for conducting scientific investigations 

to verify the tolerance of Tarime zebu strain to ticks and ECF. This study therefore, 

intended to assess the ability of Tarime cattle to tolerate tick infestation and ECF 

infection. It was expected that the findings from this study will assist policy makers, 

farmers and breeders to make rational decision for genetic improvement and conservation 

of Tarime zebu strain. 

 

1.3  Objectives 

1.3.1 Overall objective 

To establish whether Tarime cattle are tolerant to tick infestation and ECF infection. 
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1.3.2 Specific objectives 

The specific objectives were: 

i. To determine the perceptions of livestock farmers on tolerance of Tarime cattle 

to ticks and ECF.  

ii. To determine tick burdens and prevalence of ECF in Tarime cattle kept in 

Tarime and Serengeti districts.  

iii. To compare the tolerance/susceptibility of Tarime and Sukuma zebu cattle to 

ECF and tick infestation. 

iv. To review tolerance and susceptibility of TSHZ cattle to ticks and Theileria 

parva infection. 

 

1.4  Research Hypothesis of the Study 

i. Livestock farmers in the Lake zone of Tanzania perceive that their cattle are 

tolerant to ticks and ECF and thus, there is no need for dipping to control ticks. 

ii. There is no difference in tick burden and prevalence of ECF in Tarime cattle 

kept in Tarime and Serengeti districts. 

iii. There is no difference in tolerance/susceptibility between Tarime and Sukuma 

zebu cattle to ECF and tick infestation. 

 

1.5  General Methodology 

Study Area 

This study was conducted in four districts located in two regions of Tanzania and on 

station at Misungwi district in Mwanza region as shown in the map in Figure 1. The 

districts include Serengeti and Tarime in Mara region, Maswa and Meatu in Simiyu 

region. The regions are home to two common strains of Tanzania Shorthorn Zebu (Plates 

1 and 2) populations used in this study, namely Sukuma and Tarime cattle. Both, Mara 
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and Simiyu regions are located in the Lake zone of Tanzania. These regions are 

geographically separated and have different agro-climatic conditions. Mara region lies 

between latitudes 10 0’ and 20 31’ south of Equator and between longitudes 330 10’ and 

350 15’ east of Greenwich while Simiyu region lies between latitude 201’ and 40 south of 

Equator and between longitudes 3303’ and 3501’ east of Greenwich. Tarime Zebu cattle 

(Plate 1) are kept in Serengeti and Tarime districts while Sukuma cattle (Plate 2) are kept 

in Maswa and Meatu districts. Both Tarime and Sukuma cattle belong to the Tanzania 

Shorthorn Zebu strains. The dominant farming system in all districts is agro-pastoral 

production system in which livestock farmers practice herded grazing in communal and 

fallow lands. 

 

Figure 1: Map of Tanzania showing the study areas  
 

 

To achieve specific objective 1, a cross-sectional survey was carried out in four districts; 

two in Mara region and two districts in Simiyu region (Figure 1). The districts in Mara 

region were Tarime and Serengeti while in Simiyu the districts were Maswa and Meatu.  
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The districts in Mara region have higher number of Tarime cattle while those in Simiyu 

have Sukuma cattle. In each of the four districts, three wards and two villages per ward 

were selected, forming a total of 12 wards and 24 villages. Within a village the list of 

households keeping Tarime or Sukuma zebu cattle were used as a sampling frame from 

which respondents were picked randomly using a table of random numbers. Ten 

households per village were sampled, giving a sample size of 60 households in each 

district (240 respondents in total). The heads of the households were the main 

respondents. However, other members of the household, whenever necessary, had an 

opportunity to provide supplementary information. Information collected were: household 

socio-economic characteristics, livestock production constraints, most important disease 

in the area, cattle mortality rate due to TBDs in the area, ability of cattle to tolerate ticks 

and ECF, tick species and their control. This information was collected using a structured 

questionnaire. 

 

 

Plate 1: A and B Mature Tarime cattle strain 
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Plate 2:  A and B Mature Sukuma cattle strain 

 

 

The information collected were coded and recorded into the spreadsheets and the data 

were analyzed using the Statistical Package for Social Sciences (SPSS), statistical 

software Release 16.0 (SPSS, 2008). The following descriptive statistics were generated: 

means, standard deviations, frequencies and percentages. The percentage of famers’ 

response for a particular variable such as age and education of the farmers, experience in 

keeping livestock, important diseases, common tick species, tick control method used, 

frequency of dipping/spraying, tolerance of animals to ticks and ECF were compared 

among the districts using a chi–square test to test whether the proportions in the four 

districts were different from each other. The differences among the districts were 

considered significant at P ≤ 0.05. One paper (Paper I) was generated from this study. 

This paper focused on the perception of livestock farmer’s regarding tolerance of their 

animals to ticks and TBDs. The results from this study gave comparative and general 

information on the tolerance of the two strains kept by these communities on ticks and 

TBDs. 

 

To achieve specific objective 2, a study was designed and carried out in the two districts 

of Mara region, namely Tarime and Serengeti districts. In each district three wards were  
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selected making a total of six wards. Two villages were purposively selected (based on 

having large number of Tarime cattle) from each ward making a total of 12 villages for 

both districts (Figure 1). In each village, 10 households (120 households in total) were 

randomly selected using random numbers and a total of 360 animals (three per household 

i.e. one calf, one weaner and one adult animal) were selected for ticks identification and 

counting as well as blood sampling for T. parva detection. The desired sample size for the 

study was calculated according to the procedure described by Thrusfield (1995). 

 

Tick counts were done according to Londt et al. (1979), counting ticks at predilection 

sites. The predilection sites were head, sternum and hind quarters (Baker and Ducasse, 

1967). Visible adult ticks were counted from one side of the animal body and identified 

using the keys of Mathysse and Colbo (1987). The half body counts were doubled to 

estimate the number of ticks for the whole body. Animal category, tick type, tick 

attachment sites, household head, village, ward and district were recorded. 

 

Whole blood samples were collected by jugular vein puncture using vacutainer tubes with 

EDTA. The samples were labeled and stored in a cool box with ice packs while in the 

field and later put into a refrigerator until when they were transferred to the laboratory at 

the Department of Microbiology and Parasitology at SUA for further analyses. Genomic 

DNA was extracted from 354 whole blood samples using the Pure Gene Blood Core 

(QIAGEN) Kit (Minnesota, USA) according to the manufacturer’s instructions (six 

samples clotted before DNA extraction and they were omitted). Theileria parva genomic 

DNA was detected using a nested polymerase chain reaction (nPCR). Primers used in the 

amplification were for a T. parva-specific 104-kDa antigen (p104) gene obtained from 

GenBank (Accession No. M29954) using procedure described by Odongo et al. (2010). 
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The nPCR products were separated on 1.5% agarose gel and visualized in ultra violet 

(UV) trans-illuminator (Plate 3). 

 

  

Plate 3:  A representation of amplicons obtained from amplification of the T. parva p104 

gene using nested PCR. An agarose gel of 1.5% was used for analysis of PCR 

products. M is a 1kb Marker (From fermentas – South Africa). 1 - 11 and 14 – 

24 are tested samples while 12 and 25 are Negative controls, 13 and 26 are 

Positive control 
 

 

The data obtained from tick count and PCR were coded and analysed using SPSS version 

16 (SPSS, 2008). The percentage of animals infested with different tick species and the 

prevalence of T. parva in animals were compared using a chi-square to test the 

significance of the differences in tick infestation and prevalence of T. parva between 

villages, wards and districts. ANOVA was used to assess the statistical significance 

differences in tick counts between wards and between districts. The fixed effects assessed 

were district, ward within district, animal category and attachment site. All results were 

considered significant at p ≤ 0.05.  

 

Paper II was generated from this study. This paper looked on the tick burden and 

prevalence of T. parva in Tarime zebu cattle kept in Serengeti and Tarime districts 

(Figure 1). 
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The results from this study gave comparative information on tick burden and T. parva 

prevalence in this breed when managed in two different geographical locations with 

different tick management practices.  

 

To achieve specific objective 3, an on-station experiment was conducted at TALIRI-

Mabuki Research Center (Figure 1) to observe how Tarime and Sukuma cattle behave on 

natural condition for tick infestation and T. parva infection. T. parva antibodies were 

determined under different tick control regimes and seasons. A total of fifty cattle (25 

Tarime and 25 Sukuma) were randomly selected for this study. Animals of each breed 

were divided into three groups, comprising eight, eight and nine cattle. Animals in groups 

1 and 2 were dipped once after two and three weeks, respectively, while those in group 

three (control group) were not dipped throughout the study period. Data on tick count 

were taken on weekly basis while blood sample for PCV, T. parva parasite and T. parva 

antibody detection were taken at an interval of three weeks. This experiment covered both 

dry and rainy seasons. Data were analyzed and the results are presented in paper three of 

this Thesis.   

 

To achieve specific objective 4, a search of peer-reviewed publications on ECF, ticks and 

ECF tolerant cattle in Tanzania (Plates 1, 2, 4, 5, 6 and 7) was conducted from 

comprehensive databases, including PubMed, Science Direct, Swetswise, and CAB 

direct. The search was extended to available theses, conference proceedings and project 

reports. Keywords were standardized across the databases to produce comparable 

searches and these were: East Coast fever, Theileria parva, Rhipicephalus 

appendiculatus, epidemiology, prevalence, incidence, cattle, tolerance and Tanzania. 

References of all relevant articles were also searched to identify articles that could have 

been missed in the search. The search was conducted for all available years in each 
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database. The keyword search produced several articles. We screened all the articles and 

then identified the most relevant ones for Tanzania. 

 

 
Plate 4:  A and B Mature Maasai cattle strain 
 

 

 
Plate 5: A and B Mature Iringa red cattle strain 

 

 

 
Plate 6: Mature Singida white cattle strain  Plate 7: Mature Ufipa cattle stain 
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1.6  Organisation of the Thesis 

This thesis is arranged in six chapters. The first chapter contains an extended abstract and 

introduction. The abstract gives brief summary of the results from all presented papers. 

The introductory part gives highlights of background information on TBDs in Tanzania. It 

also shows the measures which have been taken by both Government and livestock 

farmers to alleviate the situation as well as their limitations. It also looks on the potential 

and limitation of using some tolerant indigenous zebu cattle. The chapter also contains the 

overall theme of the thesis and descriptions of the general methodology of the study. This 

chapter ends with a list of references to support issues cited in the study. Chapter two to 

five of the thesis contain four published papers. Each paper is a chapter in this thesis. 

Chapter six draws research output of the thesis in which the results obtained from each 

specific objective are synthesized. This chapter also draws general conclusions and 

recommendations of the study. 
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Abstract 
This study was carried out to assess farmers’ knowledge and perceptions on tick species, 

tick-borne diseases (TBDs), tick control measures, production constraints and tolerance of 

Tarime and Sukuma zebu cattle to TBDs. The study involved 240 agro-pastoralists from 

Serengeti, Tarime, Maswa and Meatu districts in Tanzania. Data were collected through 

individual interview using a structured questionnaire. 
 

Livestock diseases were ranked as the first important problem affecting cattle production 

in Serengeti and Tarime districts while in Maswa and Meatu districts lack of livestock 

feeds during the dry season was ranked as the most important constraints, followed by 

livestock diseases. Among the diseases affecting cattle, the TBDs ranked first in Serengeti 

and Tarime while in Maswa and Meatu the TBDs, ranked fourth and sixth, respectively. 

Most of the livestock farmers interviewed (74%) knew well the signs of the TBDs. 

Circling/high stepping, red urine, hard dung and swollen lymph nodes were mentioned as 

clinical symptoms for heart water, babesiosis, anaplasmosis and East Coast fever (ECF), 

respectively. The majority of the respondents in all districts knew that ECF is caused by 

ticks, but did not associate the other TBDs with ticks. The most prevalent ticks were bont 

ticks (Ambyomma spp), blue ticks (Boophilus spp) and brown ear ticks (Rhipicephalus 

appendiculatus). Most of the farmers interviewed were using acaricide to control ticks, 

and the most common method of application was hand spraying. All farmers used 

Oxytetracycline to treat TBDs; however, some farmers used local herbs. Although most 

farmers knew the signs of TBDs, they were not spraying/dipping their animals on regular 

basis because of economic reasons and the belief that their animals always carry ticks 

without being sick or dying and ECF affects only calves. About half of the farmers 

considered their breeds to be tolerant to ticks and ECF. In conclusion, the livestock  
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farmers in the Lake zone have substantial knowledge on tick species and TBD symptoms 

and they have a perception that ECF is not the most important disease compared to the 

other TBDs. 

Keywords: Acaricide application method, tick species, Zebu cattle 

Introduction 

Livestock keeping is one of the major economic activities in agro-pastoral and pastoral 

communities of Tanzania and makes a significant contribution to food security and 

income (MLFD 2011). Tanzania has 22.8 million cattle, 15.6 million goats, 7.0 million 

sheep, 35.5 million indigenous chickens, 24.5 million commercial chickens, 2.01 million 

pigs and 291,960 donkeys (MLFD 2014). Among the livestock species kept in Tanzania, 

cattle contribute significantly to income, food and nutrition security of livestock keepers. 

Indigenous breeds of cattle make 95% of the national herd and the remaining are 

improved dairy (3%) and beef (2%) breeds, with the former saving as the main source of 

livestock products in the country (Msechu 2001). Tanzania Shorthorn Zebu (TSHZ) is the 

predominant breed and is comprised by a number of strains i.e. Singida White, Mbulu, 

Gogo, Chaga, Iringa Red, Sukuma, Maasai, Mkalama Dun, Tarime and Pare (Das and 

Mkonyi 2003). 

 

In many countries, Tanzania inclusive, Ticks and Tick borne Diseases (TBDs) are the 

major health impediments to improved livestock production and cause considerable 

economic losses to livestock keepers as they negatively affect growth, milk production, 

draft power, fertility, quality of hides and survival of all classes of farm animals. 

However, control of ticks by using acaricides is increasingly becoming too expensive for 

the average livestock farmer (Mugisha et al 2005). Currently most livestock keepers do 

not use appropriate rate of acaricide recommended by the manufacturer due to high prices 

(Okello-Onen and Rutagwenda 1998). 

 

Studies have shown that the intensive application (on weekly basis) of acaricide is 

uneconomical and unsustainable in the traditional livestock production system where 

indigenous cattle are kept (Pegram et al 1993). This is because the conventional tick and 

TBDs control programmes in many tropical countries were developed for tick eradication 

aiming to protect introduced exotic cattle breeds. The weekly application of acaricides has 

been adopted despite the fact that resistance to tick infestation differs among cattle 

breeds. Zebu cattle have much higher resistance to ticks and TBDs compared to Boran 

and European breeds (Glass and Jensen 2007). 

 

Little research efforts have been done to put into consideration the knowledge and 

perception of indigenous/local farmers on disease management of their indigenous 

animals. The indigenous knowledge of local livestock keepers on tick and TBDs control 

is of paramount importance in the design of disease control programmes and adds value 

to modern animal health care system. Hence, the whole concept of tick and TBDs control 

programme need to be revised to incorporate indigenous knowledge and perceptions of 

farmers on diseases and available diseases control options (Geerlings 2001). The 

information on the use of indigenous knowledge in tick and TBDs control is scarce, 

especially in the Lake Zone of Tanzania where the majority of the livestock are kept. 

Therefore, epidemiological information based on livestock keepers’ knowledge and 

experiences is required in order to design effective control measures. This study was 
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conducted to assess the farmers’ knowledge and perceptions on ticks, TBD and their 

control measures, and perceptions of farmers with regard to tolerance of their breeds to 

TBDs as well as livestock production constraints. 

Materials and Methods 

Study area 

The study was carried out in Tarime and Serengeti districts (Mara region) and Maswa and 

Meatu districts (Simiyu region) in the Lake Zone of Tanzania between March and June 

2013. Mara region lies between latitudes 10 0’ and 20 31’ south of Equator and between 

longitudes 330 10’ and 350 15’ east of Greenwich while Simiyu region lies between 

latitude 201” and 40 south of Equator and between longitudes 3303” and 3501” east of 

Greenwich. In Tarime and Serengeti districts Tarime Zebu cattle are kept while in Maswa 

and Meatu districts the Sukuma cattle are kept. Both Tarime and Sukuma cattle belong to 

the Tanzania Shorthorn zebu breed. The dominant farming system in all districts is agro-

pastoral production system in which livestock farmers practice herded grazing in 

communal and fallow lands. 

 

Sampling procedure 

Purposive sampling technique was employed and the sampling frame was districts, 

villages and finally households. The purposive sampling was used to select the districts 

and villages with large numbers of the zebu strains which were of interest for the study. In 

each of the four districts, three wards and two villages per ward were selected, forming a 

total of 12 wards and 24 villages. Within a village the list of households keeping Tarime 

or Sukuma zebu cattle were used as a sampling frame from which respondents were 

picked randomly using a table of random numbers. Ten households per village were 

sampled, giving a sample size of 60 households in each district (240 respondents in total). 

The heads of the households were the main respondents. However, other members of the 

household, whenever necessary, had an opportunity to provide supplementary 

information. Information collected was; household socio-economic characteristics, 

livestock production constraints, most important disease in the area, cattle mortality rate 

due to TBDs in the area, ticks species and their control. This information was collected 

using structured questionnaires. 

 

Data analysis 

The information collected were coded and recorded into the spreadsheets and the data 

were analysed using the Statistical Package for Social Sciences (SPSS), statistical 

software Release 16.0 (SPSS 2008). The following descriptive statistics were generated: 

means, standard deviations, frequencies and percentages. The percentage of famers’ 

response for a particular variable such as age and education of the farmers, experience in 

keeping livestock, important diseases, common tick species, tick control method used, 

frequency of dipping/spraying, tolerance of animals to ticks and ECF were compared 

among the districts using a chi–square test to test whether the proportions in the four 

districts were different from each other. The differences among the districts were 

considered significant at P ≤ 0.05. 

 

Results 
Household social characteristics  

Most of the farmers in the surveyed districts were above 35 years old (Table 1), indicating 

that livestock farming is commonly practiced by old people in the study areas. More than 
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half of the respondents had at least basic education. There were more farmers with 

primary education in Meatu, Serengeti and Tarime compared to Maswa.  Most of the 

respondents had experience of more than 10 years in livestock keeping. 

 

Livestock production constraints  

Livestock diseases were ranked as the topmost problem affecting cattle production in 

Serengeti and Tarime districts and were reported to cause high mortalities and reduced 

production (Table 2). The farmers in Maswa and Meatu ranked lack of livestock feeds as 

the major constraints for cattle production, especially during the dry season. The reason is 

due to the fact that most land in the district is allocated to crop production and forest 

reserve leaving small marginal land for livestock keeping. Shortage of feeds and water 

were ranked 2nd and 3rd, respectively. In Serengeti and Tarime districts it was observed 

that most farmers depended on the great Mara river, although high crocodile population in 

the river was reported to pose a threat to livestock when drinking water. Other constraints 

included high price of veterinary drugs, low genetic potential of zebu cattle, and lack of 

market for their animals especially during the rainy season when roads to livestock 

markets are not passable and these problems were ranked 5th, 6th and 7th, respectively. 

Table 1: Household social characteristics 
Variable Districts P-value 

  Maswa Meatu Serengeti Tarime Average 
Age of household head             
15-34 Years 21.7% 21.7% 10.0% 10.0% 17.1% 0.105 
35-64 Years 70.0% 65.0% 76.7% 71.7% 68.7%   
Above 64 yrs 8.3% 13.3% 13.3% 18.3% 13.3%   
Level of education             
No formal education 41.7% 14.8% 13.6% 10.0% 20.0% 0.0001 
Standard four education 0.0% 6.6% 6.8% 20.0% 8.7%   
Primary education 53.3% 67.2% 76.3% 66.7% 65.9%   
Form four secondary 

education 
0.0% 6.6% 6.8% 20.0% 8.4% 

  

Form six and tertiary 

education 
0.0% 1.6% 0.0% 0.0% 0.4% 

  

Experience on cattle keeping         
≤ 10 years 10.0% 19.7% 37.3% 36.7% 25.9% 0.001 
> 10 years 90.0% 80.3% 62.7% 63.3% 75.8%   
(Kosgey 2004)  
 
Table 2: Ranking of constraints to cattle production in the study areas 

Constraints 
Ranking order Chi 

square 
df P - value 

Maswa  Meatu Serengeti Tarime 

Diseases (0.192) 2 (0.229) 2 (0.174) 1 (0.170) 1 56.50 12 0.0001 
Shortage of feeds and 
grazing land 

(0.262) 1 (0.250) 1 (0.152) 2 (0.165) 2 33.58 12 0.001 

Shortage of water (0.147) 3 (0.160) 3 (0.126) 4 (0.145) 3 49.07 12 0.0001 
Low genetic potential of the 

animals 
(0.068) 7 (0083) 4 (0.117) 5 (0.108) 5 134.82 12 0.0001 

Shortage of labour (0.065) 8 (0.058) 8 (0.105) 6 (0.096) 7 107.92 12 0.0001 
Lack of markets for 

livestock products 
(0.078) 5 (0.075) 6 (0.088) 8 (0.089) 8 124.52 12 0.0001 

High price of veterinary 

drugs 
(0.118) 4 (0.067) 7 (0.150) 3 (0.127) 4 151.92 12 0.0001 

Poor fertility of the animals (0.070) 6 (0.078) 5 (0.090) 8 (0.100) 6 109.02 12 0.0001 

Index in bracket calculated as = 
Sum of (5×rak1) + (4×rank2)+(3×rank3)+(2×rank4)+(1×rank5) 

(Totalr5×rank1)+(Totalr4×rank2)+(Totalr3×rank3)+(Totalr2× rank 4)+(Totalr5×rank5) 
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Important Diseases in the study areas  

The respondents were asked to rank the diseases according to frequency of occurrence, 

morbidity and animal deaths resulting from each disease. The most predominant diseases 

(using pair wise score ranking) were ranked differently based on the farmers’ experiences 

in each district (Table 3). Blackquarter (BQ), lumpy skin disease (LSD) and foot and 

 mouth disease (FMD) were ranked 1st, 2nd and 3rd in Maswa and Meatu while in 

Serengeti and Tarime districts babesiosis, heart water and FMD were ranked as 1st, 2nd 

and 3rd, respectively. However, based on the overall scores the result show that, the most 

important disease was FMD (with 32 scores), followed by babesiosis and LSD (with 31 

scores) while ECF had a score of 23. 

 

The majority of livestock keepers were aware of the symptoms of different TBDs in all 

the districts surveyed. The symptoms that were mentioned included swelling of the 

external lymph nodes and circling or high stepping for East Coast fever and Heartwater, 

respectively. Babesiosis was reported to be characterised by passing of red urine while 

Anaplasmosis was described by emaciation and production of hard dung. The livestock 

keepers interviewed had adequate knowledge about TBDs and they knew the different 

diseases in their vernacular languages. For instance, in Serengeti and Tarime districts 

ECF was called “Chintura” by the kurya people while in Maswa and Meatu it was called 

“Madundo” in sukuma local language. Although the respondents in Maswa and Meatu did 

not rank TBDs as the most important diseases, the mortality reported by the farmers in the 

area shows that TBDs, specifically Babesiosis and Heartwater, were the leading diseases 

in causing deaths (Table 4). Other diseases which were ranked high included BQ, LSD, 

FMD, trypanosomiasis, CBPP and helminthiasis. 

 
Table 3: Most important diseases as perceived by farmers in the four districts  

Disease  
Ranking order  

Overall score  
Maswa  Meatu  Serengeti  Tarime  

Anaplasmosis  8  8  7  7  14  

Babesiosis  7  4  1  1  31  
Blackquarter  1  2  8  8  25  

Contagious Bovine 

Pleuropneumonia  
6  9  9  10  

10  

East Coast Fever  4  7  4  6  23  

Foot and Mouth Disease  3  3  3  3  32  

Heart water  9  6  2  2  25  

Helminthiasis  10  10  10  9  5  

Lumpy skin disease  2  1  5  4  31  

Trypanosomiasis  5  5  6  5  23  

Note: Each disease was given a score as follows; 1st Disease =10 points, 2nd Disease = 9 points,  

3rd Disease = 8 points, 4th Disease = 7 points, 5th Disease = 6 points, 6th Disease = 5 points,  

7th Disease = 4 points, 8th Disease = 3 points, 9th Disease = 2 points and 10th Disease =1 point.  

 

Table 4: Number of animal effected by Tick Borne Diseases and resulting mortality 

  Maswa Meatu Serengeti Tarime P-

value Contracted Died % Contracted  Died % Contracted  Died % Contracted  Died % 

Anaplasmosis 50 21 42 60 37 62 30 13 43 60 39 65 0.61 

Babesiosis 18 8 44 200 176 88 66 21 32 112 100 89 0.22 

East Coast 

fever 
5 3 60 55 42 76 18 2 11 59 43 73 0.60 

Heart water 5 3 60 112 88 79 81 11 14 80 56 70 0.66 
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Mortality rates of TBDs infected animals  

Farmers were able to recall exactly the number of cases when death occurred as well as 

the clinical signs shown by the animals before death. They were also able to remember 

the months when the death occurred. In general most deaths occurred during or just after 

the rainy season. Babesiosis was the leading cause of death in Meatu (88%) and Tarime 

(89%) while heartwater and anaplasmosis were the main cause of death in Maswa and 

Serengeti (Table 4). 

 

Tick species and control methods 

The most common tick species found in the study areas (Table 5) were bont ticks 

(Amblyomma spp), blue ticks (Boophilus spp) and brown ear ticks (Rhipicephalus 

appendiculatus). Ticks were reported to be common after the rains. Most of the 

interviewed farmers mentioned that the brown ear ticks were commonly seen on both 

calves and adults while the other ticks were rarely seen on calves. The farmers’ 

knowledge of ticks was influenced by geographical location and the extent of animals’ 

exposure and susceptibility to ticks. Farmers in Serengeti and Tarime districts, where tick 

infestation was high, were able to identify different species of ticks by their vernacular 

languages e.g. brown ear ticks (Rhipicephalus) are called Bitotona, blue ticks (Boophilus) 

are known as Rituru and bont ticks (Amblyomma) called Engoha. In Maswa and Meatu 

districts, where the intensity of ticks was low, no specific names were mentioned and the 

farmers just identified all species as “ng’hundya” in Sukuma language, which means 

ticks. 

 

The majority of the interviewed farmers practiced tick control using either dipping or 

spraying with acaricide as a means of controlling TBDs while the rest reported that they 

do not exercise tick control measures. Out of 240 respondents interviewed, close on half 

acknowledged that their animals are tolerant to ticks and ECF. However, in Maswa only 

few farmers said that their animals were tolerant to ticks. 

 

Table 5: Common tick species, tick control methods and opinions of livestock keepers on tolerance of 
their breeds to ticks and tick-borne diseases  

Variable  
Districts  Mean 

Percentage  
P - value  

Maswa  Meatu  Serengeti  Tarime  

Type of ticks  
    

  

Brown ear ticks  70.8  66.7  76.9  86.7  70.3  0.22  

Blue ticks  80.0  96.0  78.2  79.6  83.5  0.001  

Bont ticks  90.2  81.8  86.2  83.8  85.5  0.29  

Acaricide application method  
  

  

Dipping  0.00  0.00  20  68.3  22.1  0.0001  
Spraying  91.7  96.7  68.1  25.1  70.4  0.0001  

Neither  8.3  3.3  11.9  6.6  7.5  0.35  

Animals are tolerant to ticks  
 

  

Yes  50  10  58  48  41.5  0.000  

No  50  90  42  52  58.5  0.000  

Animals are tolerant to ECF  
 

  

Yes  50  38  54  32  43.5  0.000  

No  50  62  46  68  56.5  0.000  
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Frequencies of spraying/dipping to control ticks 

Dipping/spraying regime for tick control was irregular, ranging from once per week to no 

dipping/spraying at all (Table 6). The majority of the farmers reported that they apply 

acaricide once per month. Farmers who were applying acaricides by spraying knew the 

brands, price for each brand, concentration recommended for each brand and could 

compare the efficiency of different types of acaricides used. Some of the brands used 

were super dip (clorhexidine gluconate), paranex (alphacypermethrin), dominex 

(alphacypermethrin), cybadip (cypermethrin) and tixfix (amitraz). Those who were 

controlling ticks by dipping did not know the type of acaricides used, but only knew the 

price of dipping animals (i.e. Tshs 200.00 per animal for cattle and Tshs 50.00 per animal 

for small ruminants). According to the respondents this price was prohibitive for those 

having larger herds. The farmers who were practicing dipping also did not know the 

concentration of acaricides in the dip. 

 

Discussion 

Household demographic characteristics 

 

The age, education and experience of the household heads observed in Maswa, Meatu, 

Serengeti and Tarime districts conform to those reported by other researchers elsewhere 

(Chenyambuga et al 2008; Kivaria et al 2012). These results indicate that the majority of 

household heads were in the active age group, attained formal basic education and have a 

long experience in livestock production. This suggests that the farmers interviewed have 

good knowledge and skills on livestock diseases and could provide relevant information 

on how to manage and control them. Nkonya et al (2004) reported that in any rural 

community education provide better opportunities to access information and services and 

enable farmers to take correct actions. This in turn makes it possible for the local farmers 

to shift from traditional to modern way of practices/life. Furthermore, farmers with formal 

education can have a good opinion on how their breed can be managed for sustainability 

(URT 2002). 

 

Livestock production constraints  

 

Livestock diseases were ranked as the major constraints of cattle production in Maswa, 

Meatu, Serengeti and Tarime districts. This observation is in agreement with the findings 

reported by other researchers (Chenyambuga et al 2008; Maingi and Njoroge 2010). Tick-

borne diseases were the most important diseases in Serengeti and Tarime districts while 

BQ and LSD were ranked as the most important diseases in Maswa and Meatu districts. 

This is probably associated with the higher amount of rainfall in the former districts 

Table 6: Frequencies of spraying/dipping for tick control in the four districts 

Spray frequencies 
Number of the respondent (%) Average 

(%) 
P - value 

Maswa Meatu Serengeti Tarime 
Once per week 12 20 10 10 13 0.0001 
Twice per month 0 0 25 23 12 0.0001 
Once per month 57.7 66.7 58.4 41 55.9 0.0001 
Once every three month 5 15 0 0 5 0.0001 
Twice per year 5 10 0 15 7.5 0.0001 
Once per year 12 15 0 0 6.8 0.0001 
Not at all 8.3 3.3 6.6 11.9 7.3 0.0001 
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compared to the latter districts. Tick- borne diseases are more prevalent in areas with high 

rainfall due to high tick infestations caused by the conducive environment (Ohaga et al 

2007). 

 

Knowledge and perceptions of livestock farmers on ticks, tick-borne diseases and 

their control measures 

 

The respondents’ good knowledge on diseases can partly be attributed to the art of 

diagnosis and treating livestock diseases acquired through experiences whereby all family 

members are involved in animals management. In the traditional societies knowledge and 

skills on livestock management are usually passed from fathers to children when they are 

still very young such that when one grows up he is able to take care of his herd. The 

traditional knowledge of disease management among pastoralists has been reported by 

FAO/links (2000), with the recommendation of the need to preserve this knowledge. In 

general the farmers were knowledgeable on ticks and TBDs, though there were some 

differences among the districts influenced by geographical location and the extent of 

exposure to tick infestation. The farmers’ opinion that ticks are most common after the 

rains is due to the fact that ticks occur throughout the year and during the rainy season 

farmers have other farm activities, hence being unable to make close observations to their 

animals. The same observation has been reported by Chenyambuga et al (2008). 

 

Other studies based on participatory research methods (Mugisha et al 2005) in Uganda 

have reported ECF to be the most prevalent cattle disease, followed by trypanosomiasis. 

In Tanzania ECF, anaplasmosis and heartwater have been reported to be one of the most 

important killer diseases (Swai et al 2007). However, in this study the livestock farmers in 

Maswa, Meatu, Serengeti and Tarime districts considered ECF as a minor problem. This 

is because of the farmers’ perception that Tarime and Sukuma zebu cattle are tolerant to 

ticks and TBDs. While other TBDs were a problem to all age groups, farmers pointed out 

that ECF is a problem only to the calves. This is in agreement with Chenyambuga et al 

(2008) who reported that ECF is perceived by most farmers as the disease of calves. 

 

Our observation show that, a number of diseases were treated as they occurred, including 

ECF, anaplasmosis, heartwater and internal parasites. However, cattle vaccinations 

against TBDs were not carried out in these areas. Treatments for disease were jointly 

administered by veterinarians and individual farmers who have acquired the knowledge 

through experience. In the four districts surveyed, it is common to see farmers procuring 

drugs in bulk and acaricides during the livestock auction days. The common drug used to 

treat TBDs was Oxytetracycline. In addition to Oxytetracycline treatment, the livestock 

keepers commonly practice lymph node burning with hot iron for the treatment of ECF, 

particularly in Maswa and Meatu. This is the evidence that the farmers in the study areas 

have adequate knowledge on ECF. These findings on farmers’ knowledge on disease and 

their control concurs with that reported by Jacob et al (2004) that pastoralists have 

superior diagnostic skills for animal diseases and their diagnosis conform to the 

veterinarian disease diagnosis criteria. This knowledge is orally passed on from one 

generation to the next, particularly from the elders to the young. 

 

The results on the use of acaricide to control ticks and tick borne diseases disagree with 

Chenyambuga et al (2008) who reported that in some wards of Tarime district most 

farmers do not use acaricide to control ticks and TBDs due to the belief that their animals 

are tolerant. Our results showed that, even though most farmers still believe that their 

animals are tolerant to diseases, they have changed the attitudes with regard to 
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dipping/spraying of their animals. More farmers reported that they dip their animals, but 

this depended on the availability/accessibility of dips. The farmers living far away from 

the dips reported that they spray their animals. The reason for the change in attitude was 

that many farmers have been made aware about the effects of ticks and TBDs through 

extension services provided by the government using village extension officers (Laisser et 

al 2014). However, the spraying/dipping regime practiced by the farmers was different 

from the recommended routine dipping of once per two weeks for indigenous cattle in 

tick-borne disease endemic areas (Glass and Jensen 2007). In the present study the 

majority of the farmers were spraying/dipping once per month. The main reason given 

was that the high cost of acaricides prohibits the adoption of weekly or bi-weekly dipping. 

This observation is in agreement with the findings reported by Mugisha et al (2005) in 

pastoral societies of Uganda. Generally, the farmers have adopted irregular use of 

acaricide which is not based on a well planned tick control programme. This is due to the 

fact that, the intensive application (weekly application) of acaricide is uneconomical and 

unsustainable in indigenous cattle as pointed out by Pegram et al (1993). This study has 

revealed that most farmers use hand spray to apply acaricides to animals and they are 

aware that the regular acaricide application is the most effective way for TBDs control, 

but they do not apply regularly due to economic reason. This is in agreement with the 

observation made by Mugisha et al (2005) that spraying is the most preferred method for 

acaricide application in pastoral and agro-pastoral communities. However, the tendencies 

of some farmers to spray acaricide on the animals when sleeping do not guarantee that all 

parts of animal body become in contact with the acaricides. This practice is not efficient 

in killing all ticks and the problem is aggravated by the fact that inappropriate dilutions of 

acaricides are used. 

 

The inappropriate application of acaricides coupled with the fact that animals sprayed 

intermingle with other animals which have not been sprayed/dipped when grazing in the 

communal lands can lead to development of tick resistance to acaricides. In the traditional 

livestock production systems where animals from different herds are mixed during 

grazing, it is suggested that dipping should be used for applying acaricides as it is more 

efficient and reliable in controlling ticks compared to spraying. When spraying is opted, 

farmers need to be trained on how to prepare the correct dilution of the acaricide and the 

sites for tick attachment on the body of the animal where spraying should be focused. It 

also important for livestock extension officers, before introducing any strict tick control 

system to consider farmers experience. In other study it was found that in some wards of 

Serengeti district where strict tick control measure was implemented, the levels of tick 

infestation decreased, but increased the incidences of animal to succumb to ECF infection 

compared to the wards in which there was no strict dipping/spraying (Laisser et al 2014). 

 

Although farmers in Maswa and Meatu did not rank TBDs as the most important diseases 

the mortality percentages reported by the farmers in the area show that TBDs, specifically 

babesiosis was the leading cause of death. In Maswa and Meatu the high rank was given 

to BQ due to the fact that at the time of this survey there was an outbreak of BQ disease 

in the area and farmers tended to recall the event which was burning at that particular 

time. 

 

The difference in ranking of tick-borne diseases between Serengeti and Tarime on one 

hand and Maswa and Meatu on the other hand is due to the different management 

systems. In Serengeti and Tarime cattle graze in communal land throughout the year. This 

grazing system makes it difficult to control animal diseases in pastoral and agro-pastoral 

communities due to mixing of herds from different households. Furthermore, this practice 
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tends to enhance the spread of ticks and TBD infections across the herds (Ogutu 2012). In 

Maswa and Meatu, animals from different herds do not mix and each farmer grazes 

his/her herd in a private grazing area. This is because of the shortage of grazing areas and 

each farmer needs to reserve a portion of grazing land known as “Kitiri” for using during 

the dry season. This kind of management helps to reduce tick burden and spread of 

disease incidences. Furthermore, grazing around the National park noted in Serengeti 

district is a predisposing factor for tick-borne diseases like ECF which can spread from 

wild buffalo to cattle (Marcellino et al 2012). It is suggested that farmers in all districts 

adopt controlled grazing and feed conservation as these can significantly reduce disease 

incidences of their livestock. 

 

Farmers’ perception on tolerance of Tarime and Sukuma breeds to ticks and East 

Coast fever 

 

In Serengeti and Tarime districts, the most common breed kept by local people is the 

Tarime zebu. This strain of TSHZ was the most preferred breed by the majority of the 

farmers in both districts. The farmers preferred this breed because they consider it to be 

more tolerant to ticks and ECF compared to the other TSHZ strains and they can survive 

without dipping/spraying with acaricide. This concurs with the findings reported by 

Chenyambuga et al (2008) in some wards of Tarime district. In Maswa and Meatu 

districts the predominant breed was the Sukuma zebu cattle. The livestock farmers in 

these districts preferred this breed because of its medium size, good shape and udder size, 

well placed teats and its docile temperament. The same findings have been reported by 

Akeyo (2012). In all four districts, disease resistance, low input in terms of treatment, 

feeding and ability of animals to survive under the harsh local conditions were the main 

reasons for keeping the local breeds. This observation concurs with the findings reported 

by Wambura et al (1998) who found zebu cattle to be relatively resistant to tick 

infestation compared to crossbred animals. 

 

The general perception of the livestock keepers in the four districts was that their local 

cattle are tolerant to ECF. The belief that Tarime and Sukuma cattle are tolerant to ECF is 

supported by the evidence provided by the respondents that their animals survive without 

regular dipping/spraying and that infected animals do recover without treatment using 

veterinary drugs.This implies that the indigenous breeds in the Lake zone of Tanzania 

possess survival traits which enable them to live and produce under tick challenges. This 

is in agreement with Rege and Tawah (1999) who stated that indigenous cattle are blessed 

with tick resistance and tolerance to vector-borne diseases and they perform better than 

exotic breeds under low-input conditions, climatic stresses, especially during times of 

drought. However, according to Chenyambuga et al (2008) and Kipronol (2009), ECF, 

which is caused by Theileria parva, has more serious effects on calves than in adult cattle. 

Therefore, calves need to be protected by regular dipping/spraying as they are important 

for herd growth and form the replacement stock. 

Conclusions 

Livestock diseases are the most important constraints to cattle production in the Lake 

zone regions of Tanzania. These are followed by shortage of forages and water during the 

dry season and shortage of grazing land. Among the diseases, tick-borne diseases rank 

first in the agro-pastoral communities of Lake Zone. The livestock farmers in the Lake 

zone have substantial knowledge on ticks and TBDs symptoms. Despite the extensive 
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knowledge, most livestock farmers do not apply acaricide regularly to control TBDs due 

to economic reason and the belief that their animals can tolerate ticks and TBDs. Tick 

control strategies should be harmonized with the indigenous knowledge of the livestock 

farmers on tolerance of local breeds to ticks and tick-borne diseases. 
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CHAPTER SIX 

 

6.0  Research Output of the Thesis, General Conclusions and Recommendations 

6.1 Research Output of the Thesis  

The overall objective was to establish whether Tarime cattle are tolerant to tick infestation 

and ECF infection. The research outputs in this thesis are summarized and concluded as 

follows: 

 

Livestock diseases are the most important constraints to cattle production in the Lake 

zone regions of Tanzania. These are followed by shortage of forages and water during the 

dry season and shortage of grazing land. Among the diseases, tick-borne diseases rank 

first in the agro-pastoral communities of Lake Zone. The livestock farmers in the Lake 

zone have substantial knowledge on ticks and TBDs signs. Despite the extensive 

knowledge, most livestock farmers do not apply acaricide regularly to control TBDs due 

to economic reason and the belief that their animals can tolerate ticks and TBDs. Their 

perception toward ECF is that, it is not more important than other livestock diseases. This 

is a reflection of the capability of their animals to tolerate the disease. It is therefore, 

important that tick control strategies should be harmonized with the indigenous 

knowledge of the livestock farmers on tolerance of local zebu strains to ticks and tick-

borne diseases (Paper I). 

 

Observations of Tarime cattle populations at two geographical locations revealed that; 

although management of animals can alter tick infestation and reduce animal ability to 

succumb to the parasites, the animals’ ability to withstand the diseases remains high. This 

is due to the fact that, all animals that tested positive for T. parva in both localities did not 

show any signs of illness, indicating that Tarime cattle can be infected with T. parva but 
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remain healthy and thus are potential carriers. Furthermore, the study has demonstrated that 

animals having high tick burden do not necessarily become infected with T. parva, the 

parasite that causes ECF. This is because some ticks do not harbour or do not carry the 

protozoan parasites causing ECF.  High tick infestation and T. parva infection were found in 

Tarime cattle, but none of the animals examined showed either signs of ill-health as a result 

of tick infestation or clinical signs of ECF despite the fact that the DNA of T. parva was detected 

in 27.7 % of the animals sampled. It can be said that the Tarime zebu can be infected with 

T. parva but do not develop signs of ECF; hence, they may become a source of infection 

to other less tolerant ecotypes of indigenous cattle in mixed herds (Paper II). 

 

The present study found differences in terms of tick burden between Tarime and Sukuma 

strains, whereby Tarime cattle carried significantly higher tick load compared to Sukuma 

cattle. Tarime strain was also different from Sukuma strain in terms of T. parva parasite 

prevalence and antibody percent positivity. The higher antibody levels but lower T. parva 

prevalence shown by Tarime strain compared to Sukuma strain suggests that animals 

belonging to Tarime strain are relatively tolerant to ECF compared to Sukuma. The study 

provides evidence to farmers’ beliefs in the Lake zone of Tanzania regarding tolerance of 

Tarime strain compared to Sukuma strain. This paves a way for designing improvement 

programmes for the Tarime strain for sustainable utilization (Paper III). 

 

The review study on the prevalence, control measure and tolerance of Tanzania Shorthorn 

Zebu cattle to East Coast fever in Tanzania revealed that ECF is not seen by most 

livestock keepers as the most serious disease compared to other TBDs. This is because 

TSHZ can be kept for long time with irregular or no tick control and manage to survive, 

despite the high tick burden and ECF infection rate. The review also shows that each 

society entrusts their strain for different reasons and they can compare their strain of 
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cattle with that of other society. Our study provides evidence for Tarime cattle from the 

Lake zone of Tanzania to be accepted by other livestock farmers due to its tolerance to 

ECF disease (Paper IV). 

 

6.2  General Conclusion 

It can be concluded from the present study that Tarime cattle tolerate high tick infestation 

and East Coast fever infection than the Sukuma cattle which are also kept in the Lake 

Zone. It can also be further concluded that, once per month dipping (using Dominex 

acaricide) of indigenous cattle found in the Lake Zone is satisfactory for tick and ECF 

control under traditional livestock production system. 

 

6.3  Recommendations 

Based on the findings obtained from this study, the following recommendations are made: 

i. Further, research is required, especially on genomic related studies for Tarime 

cattle to understand the genetic uniqueness of the strain and the mechanisms or 

genes which make the strain be able to tolerate ECF infection. 

ii. Community conservation programmes for the Tarime strain should be promoted. 

 


