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A Welcome Note...
The Program for Enhancing the Health and Productivity of Livestock (PEHPL), is a 

Bill and Melinda Gates Foundation (BMGF)-funded PhD program which started in 

2015. This program involves Northern and Southern Universities in an effort to 

catalyze knowledge and technology transfer. In the South, it is hosted at the Nelson 

Mandela African Institution of Science and Technology (NM-AIST) in Arusha, 

Tanzania. The Northern partners are: University of Glasgow-(UoG) and Scotland 

Rural University College-SRUC (UK), PennState University-PSU and Washington 

State University –WSU (USA). Sixteen PhD candidates researching in various 

matters of health and productivity of livestock were enrolled. Out of the 16 students, 

50% were based in the northern universities and the rest in the south at NM-AIST.

PEHPL candidates visiting the Arusha National Park in Tanzania during their Summer School excursion
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In addition to enrollment of students, the PEHPL Program has also aided in 

institutional research capacity building  through purchase of laboratory equipment 

which have enabled carrying out of cellular and molecular studies which could not 

be implemented before at the NM-AIST. This facilitation has gone hand in hand 

with human resource capacity building of laboratory technicians. Another form of 

capacity building has been through the annual summer schools which have 

provided opportunities for training and face-to-face interaction between students 

and their North and South supervisors.

For the past three years, the students have been actively engaged in various avenues 

of research whose main goals are to improve health and productivity of livestock 

focusing on smallholder farmers. In this issue, students share their research 

achievements in the past years.

As we welcome you to this issue, we would like to express our sincere gratitude to 

the BMGF for sponsorship and our partners for the continued cooperation over the 

past years.
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Mr. Aluna Chawala
Scotland Rural University College (SRUC), 
UK

Title: Investigation of farmer-led breeding 
goals and strategies in smallholder dairy 
farming systems to cope with variation in 
feed sources and quality

Summary
The key decisions with regard to 
livestock breeding scheme designs in 
many countries in sub-Saharan Africa 
tend to be either made by the  
government or project-driven and often

 short-term, with a focus on 
upgrading local breeds. As a result, 
most prior attempts to establish 
b r e e d i n g  p r o g r a m m e s  h a v e  
collapsed due to exhausted funding 
and changing  pol i c ies .  Our  
hypothesis was that the mismatch 
between what traits farmers consider 
valuable and appropriate in their 
production environment on the one 
hand, and government policies and 
priorities on the other led to non-
sustainable breeding programmes. 
Combining both social science and 
an imal  genet i cs ,  th i s  s tudy  
investigated the dairy breeding 
goals, farmer-priority traits for 
sustainable dairy production in sub-
Saharan Africa 

 to   develop   a  clear   understanding   of
farmers' priorities and dairy traits 
required for dairy improvement.

Preliminary findings show that a 
bottom-up approach (farmer-led) in 
breeding scheme design is possible if 
farmers' preferred traits are included in a 
breeding programme. The most 
important dairy traits preferred 
included high milk yield, good fertility, 
easy temperament, ability to utilise local 
feed resources and, disease resistance. 
Farmers' trait preferences were specific 
to agro-ecological zones and production 
systems. 
. 
Publications
1 .  C h a w a l a ,  A . R . ,  B a n o s ,  G . ,  
Komwihangilo, D.M., Peters, A. and 
Chagunda, M.G.G. (2017) Phenotypic and 
genetic parameters for selected production 
and reproduction traits of Mpwapwa cattle 
in low-input production systems. South 
African Journal of Animal Science, 47:3, 
pp.307-319. ISSN 0375-1589. 

Impact
The current study has generated 
information on dairy cattle breeding 
objectives that will be used by farmers, 
government and other development 
partners in establishing genetic 
improvement strategies for the 
prevailing smallholder dairy production 
systems in sub-Saharan Africa. 

Ms. Catherine Herzog

Title:

Summary

Penn State University (PSU), USA

 Transmission Dynamics of Peste des 
Petits Ruminants

Peste des petit ruminants virus (PPRV) 
causes a contagious disease of high 
morbidity and mortality in sheep and 
goats and has been shown to elicit 
seroconversion in cattle. PPRV threatens 
80% of the global small ruminant 
population of nearly 2 billion animals. 
Using a large serosurvey of sheep, goats, 
and cattle from 20 villages in northern 
Tanzania, I investigated PPRV age-
seroprevalence data to determine 
significant risk factors for increased 
PPRV circulation, explore spatial 
variation in seroprevalence, and  
identify the age groups contributing to 
s igni f icant  t ransmiss ion. I  used 
generalized linear mixed models within 
a catalytic framework to calculate the 
force of infection (FOI, per capita 
infection rate of susceptible hosts) and 
reproductive number estimates.  As part 
of my ongoing PhD work, I am 
investigating specific management 
practices and their relationship to PPRV 
seroprevalence and the force of infection 
and developing a multi-species 
dynamical model for PPRV.  
This model explores PPRV transmission 

Publications

Impact

Manuscripts under preparations

Insights from this work may lead to 

improved control strategies through 

feasible changes in non-vaccination 

practices, geographical areas and host 

species to target, and the discovery of 

additional ecological mechanisms 

driving PPRV seroconversion. 

This work has attracted funding from 

the BMGF of USD 900,000 for further 

characterization of PPR transmission.

Ms. Catherine Herzog

 and persistence, parameterized with 
data from the cross sectional study.

PEHPL Candidates Research Progress

www.pehpl.com
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Mr. Aluna Chawala
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Fulgence N. Mpenda
Nelson Mandela African Institution of 
Science and Technology (NM-AIST)

Title: Molecular basis of chicken variations 
in susceptibility to the Newcastle disease 
virus infection

Summary
Newcastle disease (ND) is a poultry viral 
disease caused  by the Newcastle disease 
virus (NDV). ND is a major constraint of 
chicken production under backyard 
production systems.  
The current disease control and 
prevention      by        vaccination       and 

bio-security measures are less 
e f f e c t i v e  u n d e r  b a c k y a r d  
production systems due to poor 
vaccine adoption and lack of 
feasibility of bio-security measures. 
These challenges entail searching for 
an alternative disease control 
strategy like artificial selection of 
less susceptible chickens to the ND 
as part of an endeavour of breeding 
chickens less susceptible to the NDV 
infection. In the present study, 
chicken variations in susceptibility 
to the NDV infection were evaluated

 by examining the survival patterns of 
developing chicken embryos of local 
Tanzanian chickens and two exotic 
chickens (Kuroiler and Sasso) upon 
challenge with virulent NDV. Also, the 
association of chicken embryos 
variations in survival patterns upon
N D V  i n f e c t i o n  w i t h  g e n e t i c  
polymorphisms of selected candidate 
genes was evaluated. Upon challenge 
with virulent NDV. Results of the 
present study demonstrate that the 
survival pattern of the developing 
chicken embryos to NDV infection is 
different between chicken breeds, and 
the survival patterns difference may be 
explained by chicken breeds’ genetic 
differences. 

 Ms. Gladness G. Mwanga

Title:

Summary

Nelson Mandela African Institution of 
Science and Technology (NM-AIST), 
Tanzania

 Machine learning models for 
predicting decisions to be made by                        
small-scale dairy farmers in Sub-Saharan 
Africa
 

In enhancing productive performance, 
farmers are encouraged to adopt various 
technologies including best-breeding 
methods, feeding systems and use of 
good exotic animals' breeds. However, 
these technologies have had low 
adoption rates in Sub-Saharan Africa 
(SSA) and there is limited information 
about what drives this low uptake of 
t e c h n o l o g i e s  f r o m  a  f a r m e r ' s  
perspective. Therefore, the main 
purpose of this study was to develop 
machine learning models that can                 
auto-identify factors affecting farmers 
decisions and predict decision to be 
made by farmers. The following models 
respective for each country (Ethiopia, 
Kenya, Tanzania, and Uganda) were 
developed: (1) Breeding decision: 
Farmer’s decision to choose AI or Bull) 
(2) Farmer’s decision to use concentrate 
(3) Number of exotic animals a farmer 
decides to keep (4) Deworming of 
animals and (5) Model to predict the 
amount of milk to be sold on a farm.

2.   Mwanga, G., Lockwood, S., Mujibi 
F.D.N., Yonah Z.O., Chagunda M.G.G., 
‘Machine Learning models for predicting the 
use of different animal bleeding services in 
smallholder dairy farms in  Sub-Saharan 
Africa’ (In Review), Tropical Animal 
Health and Production. Springer, 
Netherlands.

The developed tools will help to support 
the important steps of a decision-
making process to policymakers, 
farmers, service providers and other 
stakeholders within the value chain  that 
support their preferences.

Impact 

Publications
1.     Mwanga, G. Mujibi F.D.N, 
Yonah Z.O, Chagunda (2018) ‘Multi-
country investigation of factors 
influencing breeding decisions by 
sma l lho lde r  da i ry  f a rmers  in                        
Sub-Saharan Africa’, Tropical Animal 
Health and Production. Springer 
Netherlands. doi:10.1007/s11250-
018-1703-7 

Program for Enhancing the Health and Productivity of Livestock (PEHPL)

Left: Prof. Mizeck Chagunda; 
Right: Ms. Gladness Mwanga

Mr. Fulgence Mpenda

www.pehpl.com
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Publications
Manuscripts under development

Impact
The output from the study will help 
breeding programs designed to develop 
superior chicken breeds for high 
production performance and disease 
resistance against viral infection 
particularly the NDV infection.  
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Mr. Kelvin Ngongolo
Nelson Mandela African Institution of 
Science and Technology (NM-AIST)

Title: Linking Human Activities, Livestock 
Movement and Ecological Factors with 
Prevalence of Trypanosome, in the Maasai 
Steppe

ecological factors, human activities 
and cattle movement of Maasai 
pastoralists in three villages 
namely, Kimotorok and Sukuro in 
Simanjiro District and Oltukai 
village in Monduli District.  
Eight species of trypanosomes 
were detected with overall  
prevalence of 13.14% with T.simiae 
being the most dominant. Sukuro 
showed highest prevalence (P= 
0.015), while based on season, 
highest prevalence was observed 
in July 2017 (P<0.001). The 
influence of wildlife had both 
positive and negative influences.

Habitat type (woodland, grassland and 
ecotone) influenced negatively the 
prevalence of trypanosome infection due 
to negative correlation of wildebeest 
abundance and species of tsetse flies 
known to exist in these habitats. 
The grazing areas for all pastoralists 
were mapped. Of all identified grazing 
areas, cattle acquired new trypanosome 
infections in 21 (46.67%) of these, as 
indicated by the presence of at least one 
trypanosome infection in the sampled 
animals. The areas with infection, varied 
in prevalence due to variation in 
ecological factors, human activities and 
existing level of human-livestock-
wildlife interaction.  

Ms. Susan Diana Kerfua

Title:

Summary

Nelson Mandela African Institution of 
Science and Technology (NM-AIST), 
Tanzania

 Epidemiology and impact of foot-and-
mouth disease in districts located along the 
Uganda-Tanzania border

The border area of Uganda and Tanzania 
lies within one of the main risk areas for 
f o o t - a n d - m o u t h  d i s e a s e  ( F M D )  
circulation. The dearth of information on 
epidemiology and impact of FMD in 
Uganda and Tanzania, leaves a gap in 
information critical for justification for 
national and regional expenditures for 
FMD control. The objectives of the study 
were to determine the spatial and 
temporal distribution of FMD in districts 
along the Uganda –Tanzania border 
between 2011 and 2016, to determine the 
genetic relationship between FMD virus 
strains circulating between 2016 and 2017 
and to determine the impact of FMD on 
income and food security. For objective 
one, retrospective data was compiled and 
analysed.
Results showed that 46% of the 82 
recorded outbreaks  occurred in                  
sub-counties/wards immediately 
neighbouring the Uganda–Tanzania 
border and 69.5% of the outbreaks 
occurred during the dry months.
For objective two, 43 samples were 
analysed using conventional

 Ugandan households and 48% in 
Tanzanian households

1. Susan D. Kerfua, Gabriel Shirima, 
L u g h a n o K u s i l u k a ,  
ChrisostomeAyebazibwe, Robert 
Mwebe, Sarah Cleaveland, Daniel 
Haydon (2018) Spatial and temporal 
distribution of foot-and-mouth disease in 
four  distr icts  s i tuated a long the  
Uganda–Tanzania border: Implications for 
cross-border efforts in disease control; 
Onderstepoort Journal of Veterinary 
Research | Vol 85, No. 1 | a1528 | doi: 
https://doi.org/10.4102/ojvr.v85i1.152
8

Findings from this study will be helpful 
in designing strategies for foot-and-
mouth disease control which in the long 

Publications

Impact

 
of these samples were successfully 
sequenced. Serotypes O and A 
were found responsible for 
outbreaks in both countries.  For 
objective three, 255 households 
were  in terv iewed us ing  a  
structured questionnaire. Results 
showed a significant reduction in 
income from sales from livestock 
and livestock products by over 
60% for both countries whereas 
livestock market prices decreased 
by nearly half. 49% of farmers 
reported calf mortalities and 69% 
of Ugandan and 67% of Tanzanian 
households reported decreased 
m i l k  p r o d u c t i o n  .  M i l k  
consumption was reduced by 57% 
in

polymerase chain reaction and 13 

Vol. 2, Issue 2, 2018 

Left: Ms. Susan Kerfua. 
Right: Prof. John
 Anderson

Left: Prof. Peter Hudson, Right: Mr. Kelvin Ngongolo. 

Publications
Manuscripts under preparation

Impact 
Findings from this study will pave a way 
for developing control strategies for 
trypanosomiasis while considering 
ecological, cattle movement, risk factors 
and human activities as influencing 
factors. 

www.pehpl.com4

Summary
The study focused on assessing the 
influence of ecological factors, human 
activities and cattle movements on the 
prevalence of trypanosome infection in 
cattle. The study involved collecting 
blood   samples   together  with  data   on
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Mr. Patrick Mudavadi

Nelson Mandela African Institution of 

Science and Technology (NM-AIST), 

Tanzania

Title: Farmer-led breeding and feeding 

decisions to overcome seasonality driven milk 

fluctuation in smallholder dairy farms

M i l k  y i e l d  a n d  r e p r o d u c t i v e  
performance in smallholder dairy farms 
in Eastern Africa vary as a result of 
differing dairy cattle management 
decisions, changing climatic conditions, 
bio-physical factors and production 
environments.

This study aimed at assessing 
influence of the main farmer 
environment and management 
factors (location, agro-ecological 
zone, production systems, seasons 
and breed types) on breeding and 
feeding, with interventions designed 
for overcoming seasonal changes, to 
enhance milk yield and reproductive 
performance.  A quantitative ration 
optimization model was also 
developed and applied in validation 
of the intervention strategies.

 Averages for some of the dependent 
variables considered were: cow age at 

st st1  service (30.88 months), cow age at 1  
calving (39.23 months), morning milk 
(3.36 litres/cow/day), milk yield (6.68 
litres/cow/day) and 305-day lactation 
yield (2027.76 litres/cow). There was a 
strong positive association between 

st stcow age at 1  service, cow age at 1  
calving and calving interval. There was 
also a strong positive association 
between morning milk and evening 
milk, milk yield per cow per day and 
305-day lactation milk yield. From this 
study, the main farmer environment 
and management factors and their 
interaction were the main drivers of 
farmer-led breeding and feeding 
decisions, seasonal milk fluctuations 
and reproductive performance in 
smallholder dairy farms. 

Ms. Megan Schilling

Title:

Summary

Penn State University (PSU), USA

 Genetic mechanisms associated with 
resistance to Newcastle disease in locally-
adapted chicken ecotypes of Tanzania

Newcastle Disease Virus (NDV) is a 
particularly devastating pathogen for 
smallholder farmers in Sub-Saharan 
Africa, especially Tanzania. In general, 
backyard poultry are reported to be less 
susceptible to diseases due to regular 
exposure in the field. Since vaccination 
strategies are often difficult to employ or 
ineffective in these areas, alternative 
interventions must be instigated to 
control NDV infection. One possibility is 
to uncover genes or genetic mechanisms 
contributing to reduced susceptibility 
that may inform breeding strategies for 
smallholder farmers. To begin to 
uncover these mechanisms, the innate 
immune response to NDV is a 
particularly interesting area since it has 
not been extensively studied. 
By examining the innate immune 
response to NDV of inbred and outbred 
lines, we were able to uncover a general 
response, important regardless of breed 
or line, and a breed- or line-specific 
response that may contribute to the 
differences in susceptibility to NDV. In 
particular, some genes and

Impact
I would hope that my research 
contributes to improving overall 
p r o d u c t i v i t y  o f  c h i c k e n s  f o r  
smallholder farmers who depend on 
their flocks as a source of food and 
i n c o m e  f o r  t h e i r  f a m i l y  a n d  
communities. 

pathways, including nuclear factor 
kappa-light-chain-enhancer of 
activated B cells (NFKB) and 
Interleukin genes, and pathways 
i n v o l v i n g  t h e s e  g e n e s ,  a r e  
differentially regulated between 
different breeds. These genes will 
serve as important genomic regions 
for future studies to examine the 
influence on susceptibility and 
ultimately inform breeding strategies 
to  improve product iv i ty  for  
smallholder farmers in Sub-Saharan 
Africa.

Schilling, MA, Katani, R, Memari, S, 
Cavanaugh, M, Buza, J, Radzio-Basu, 
J, Mpenda, FN, Deist, MS, Lamont, SJ 
and Kapur, V (2018) Transcriptional 
Innate Immune Response of the 
Developing Chicken Embryo to 
Newcastle Disease Virus Infection. 
Frontiers in Genetics 9(61). doi: 
10.3389/fgene.2018.00061 

Publications

Program for Enhancing the Health and Productivity of Livestock (PEHPL)

Ms. Megan Schilling

Mr. Patrick Mudavadi

Publications
One manuscript submitted and others 
under preparation

Impact
Improved access and availability of 
improved high yielding forage 
(improved pastures, fodder and 
legume) crops in study areas and 
widened fodder options suited to 
different climatic conditions 

www.pehpl.com
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Ms. Ashley Railey
Washington State University (WSU) - 
USA

Title: Household control strategies for foot-
and-mouth disease in northern Tanzania

Summary
I am evaluating household decision-
making towards foot-and-mouth disease 
(FMD) in cattle to identify the 
plausibility of emerging control 
technologies for a smallhoder system in 
Tanzania. This research uses data from 
household survey on 489 households 
performed in 2016  in  the  Serengeti  and

and Ngorongoro districts of 
Tanzania to assess preferences for 
FMD control strategies and examine 
the relationship between FMD 
control decisions and household 
expenditures.

This type of studies is greatly needed 
and is expected to generate impetus 
towards better prevention of this 
disease as a means to improve the 
health and wellbeing of people and 
animals  and guarantee their  
livelihoods in the NCA, and other 
parts of Africa where the disease is 
very prevalent

Impact
I hope my research contributes 
evidence-based perspectives to inform 
the advancement of FMD control and 
vaccination technologies.

Publications

Impact

Manuscripts under development

The detection method validated in 
this study is now being implemented 
in the field for the rapid confirmation 
of cases to aid control strategies.

Ms. Rhoda Aminu

Ms. Ashley Railey

Ms. Rhoda Aminu

Title:

Summary

University of Glasgow (UoG), UK

 Understanding the impacts of 
anthrax and improving its surveillance in 
endemic areas

The focus of this doctoral study is to 
understand the impact of anthrax and 
improve surveillance of the disease in 
endemic areas. This study was carried 
out in the Ngorongoro Conservation 
Area (NCA) of northern Tanzania. The 

2NCA covers an area of 8,292km  and was 
inhabited by 70,084 people in 2012.
It has a growth rate of 2.7%. The major 
ethnic group in the study area is the 
Maasai who practise pastoralism and 
depend on l ivestock  for  the ir  
livelihoods. The NCA is a multiple-use 
area where people, wildlife and 
livestock co-exist. It typifies many rural 
settings in Africa and the risks and 
challenges for the control of neglected 
diseases typical for such areas.
My study has enabled me to generate 
novel and unique data demonstrating 
the importance of anthrax for rural 
communities heavily reliant on 
livestock for their livelihoods. It has also 
enabled the application of surveillance 
and diagnostic solutions tailored 
towards capturing anthrax cases in 
affected animal populations in settings 
with limited resources. 

Publications 
Railey, A. F., Lembo, T., Palmer, G. 
H., Shirima, G. M., & Marsh, T. L. 
(2018). Spatial and temporal risk as 
drivers for adoption of foot and mouth 
disease vaccination. Vaccine, 36, 5077-
5083.

http: //doi.org/10.1016/j.vaccine.2018.06.069

www.pehpl.com
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Sor far PEHPL research work has been disseminated 
in all continents except South America,

Antactica and Australia through 
conference attended by the PhD candidates.
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Ms. Emma Peter
Nelson Mandela African Institution of 
Science and Technology (NM-AIST) - 
Tanzania

Title: Screening, characterisation and 
genome sequencing of sylvatic and outbreak 
African swine fever virus isolates in zones of 
Tanzania

Summary
African Swine Fever (ASF) is a 
devastating, deadly haemorrhagic 
disease of pigs caused by the ASF virus 
(ASFV). The virus causing ASF has been 
described to exist  in  three  major  cycles 

which are the sylvatic cycle formed 
between a vector (ornithodorous tick) 
and a wildlife suid (mainly warthogs 
and bush pigs in East Africa), an 
intermediate cycle between a vector 
and a domestic pig and a domestic 
cycle involving only the pig to pig 
contact.

The aim of this study was to identify 
the virus genotypes that are currently 
circulating in Tanzania mainland and 
to assess their relatedness between 
outbreaks while linking their 
relationship with sylvatic viruses.

Mr. Divine Ekwem

Title:

Summary

University of Glasgow (UoG) - UK

 The determinants of foot-and-mouth 
disease (FMD) virus circulation in livestock 
populations in northern Tanzania

Foot-and-mouth disease (FMD) remains 
endemic in East Africa, causing 
significant reductions in livestock 
p r o d u c t i o n  a n d  p e r f o r m a n c e .  
Traditional livestock management 
systems relying on sharing of communal 
resource areas are predominant in this 
part of Africa. Unrestricted movements 
are widespread and are considered 
important drivers of FMD outbreaks in 
catt le .  Yet  they remain poorly 
understood. 

Unravelling livestock mobility patterns, 
particularly herd connectivity at key 
resource areas and market networks, is 
essential in order to determine disease 
dynamics and devise appropriate 
control strategies for endemic settings. 

Focusing on areas of high-prevalence 
disease in northern Tanzania, our study 
mapped communal shared resources 
areas and investigated livestock herd 
movements around these areas across 
seasons. 

Network analyses have revealed the 
influence of seasonality on livestock 
connectivity through shared resource 
areas and identified villages that act 
as key linkages across networks. In 
addition, data on the current 
circulating serotypes of FMD in 
northern Tanzania as gathered 
through longitudinally-tracked 
herds and determined through pan-
serotypic and serotype-specific 
serology, are currently being 
generated.

The community structure matrices of 
connected villages have enabled us to 
uncover differences in the contact 
patterns of livestock movement 
networks, which provide some 
understanding on how endemic FMD 
might spread in agro-pastoral and 
pastoral management systems. 
Network vulnerability and resilience 
measures were used, as proxies, to 
demonstrate the effectiveness of 
interventions (e.g. targeted

In this study ornithodorous ticks 
(n=300) from warthog    burrows,     
blood (n=19), serum (n=19) and tissue 
samples (n=5) from warthogs and 
blood (n=119), serum (n=119), tissues 
(n=222)were collected from domestic 
pigs in Tanzania. These samples were 
collected during the time in which the 
country was experiencing a number of 
f r e q u e n t  a n d  p e r s i s t e n t  A S F  
outbreaks.

Publications

Manuscripts under preparation

Impact

My research will contribute to 

bringing solutions to socioeconomic 

problems that result from morbidity 

and mortality of livestock such as 

impending bankruptcy due to 

mortality from African Swine fever.

vaccination) at key transmission 
nodes (villages). Building on the 
n e t w o r k  a n a l y s e s ,  w e  w i l l  
parameterise FMD virus transmission 
models that will allow us to assess the 
risk of transmission at specified 
shared resource areas in both settings.

 

Manuscripts under preparation

The findings of my PhD research have 

the potential to mitigate the burden of 

FMD in endemic areas by supporting 

strategic thinking around targeted 

vaccination focusing on key areas of 

transmission identified through in-

depth information on where the 

g r e a t e s t  e x t e n t  o f  l i v e s t o c k  

interactions occurs. 

 

Publications

Impact

www.pehpl.com
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Ms.  Zoë Campbell
Ms. Emma Peter
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Summary

Bridgit Muasa
Scotland Rural University College 
(SRUC)

Title: Monitoring the reproductive status 
of dairy cows using cow-side oestrus 
detection technologies

Summary
Reproductive failure remains one of 
the main reasons for culling in dairy 
h e r d s  w o r l d w i d e .  P r o l o n g e d                         
inter-calving periods occasioned by 
failure or delay in conceiving reduces 
the lifetime productivity of the cows 
and increase the herd replacement rate. 
Effective and accurate oestrus 
detection is necessary to ensure timely 
service thereby increasing the chances 
of conception. 
Visual observation is one of the most 
used methods of oestrus detection.

Food security is critical to achieving 
sustainable growth, poverty reduction, 
and political and economic stability. 
Livestock have the potential to 
improve the food security of  
smallholder households in developing 
countries, but livestock productivity is 
constrained by disease. The extent to 
which households adopt    innovations   
such as vaccines impacts disease 
control, however the behavioral and 
e c o n o m i c  d r i v e r s  u n d e r l y i n g  
household decisions to adopt or forgo 
vaccination are not well understood. 
We address this gap with a study of 
adoption of Newcastle disease (ND) 
v a c c i n e s  b y  c h i c k e n - o w n i n g  
households in Tanzania.  
A cross-sect ional  survey was  
administered to 535 households 
owning indigenous chickens in 

Arusha, Singida, and Mbeya regions 
in Tanzania. 

Among many findings, we report that 
knowing someone who vaccinated 
made a household 1.3 times more 
likely to have previously vaccinated. 
The larger the flock size, the higher 
the likelihood of previous vaccination 
Usage of traditional medicine 
d e c r e a s e d  t h e  l i k e l i h o o d  o f  
p r e v i o u s l y  v a c c i n a t i n g .  T h e  
willingness to pay activity provided 
overwhelming evidence  that  
smallholders do value NDV vaccines.
Barriers to vaccinating identified in 
the focus groups included travel time 
and cost to get the vaccine, large 
number of doses per package, and 
frustration that vaccination does not 
prevent against all diseases. 

Publications

Impact

Campbell ZA, Marsh TL, Mpolya EA, 

Thumbi SM, Palmer GH (2018) 

Newcastle disease vaccine adoption 

by smallholder households in 

Tanzania: Identifying determinants 

and barriers. PLoS ONE 13(10): 

e 0 2 0 6 0 5 8 .  

https://doi.org/10.1371/journal.pon

e.0206058 

This interdisciplinary work is 

important because it gives a voice to 

smallholder chicken farmers by 

d e s c r i b i n g  t h e  b a r r i e r s  a n d  

determinants they face when 

accessing ND vaccines. 

Vol. 2, Issue 2, 2018 
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Ms.  Zoë Campbell
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However, it is time consuming and 
requires at least three, 30-minute 
sessions spread out throughout the 
day. 

With changes in dairy systems and the 
need to improve fertility, different 
oestrus detection technologies are 
being employed.

However, most of these technologies 
have largely been developed for use in 
large farms in temperate regions 
leaving little information of their 
effectiveness and robustness under 
small-holder tropical conditions.  
This study looked at how different 
oestrus detection technologies 
perform in different climatic and 
production environments with the aim 
of identifying effective and applicable 
oestrus detection technologies for 
small-holder farmers in the tropics.

Preliminary data shows that although 

certain oestrus detection technologies 

perform better than others, there is 

potential for their application under 

small-holder tropical conditions.

Output

Manuscripts under preparation

Impact

Enhanced oestrus detection will lead 

to improved conception rates, reduced 

calving intervals and increased 

lifetime productivity of the cows. This 

ensures that farmers in the tropics can 

gain more from their investment in 

dairy cows leading to increased 

incomes and with it, improved 

Livelihoods.Ms. Bridgit Muasa

Ms. Zoë Campbell

Title:

Washington State University (WSU)

 Identifying determinants and 
barriers to Newcastle disease vaccine 
adoption by smallholder households in 
Tanzania
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The PEHPL management team comprising the PI, Prof. Joram Buza, Co-PI, Dr. Gabriel Shirima, and investigators (Prof. 

Paul Gwakisa and Dr. Emmanuel A. Mpolya) and the Project Manager, Ms Rose Mosha, visited the College of Veterinary 
rd thMedicine and Biomedical Sciences of the Sokoine University of Agriculture (SUA) on 3  July 2018. On 4  July, the 

thmanagement team conducted the project  8  quarterly meeting at the Mzumbe University during which the fourth 

investigator, Prof. Lughano Kusiluka, who is the Vice Chancellor of Mzumbe University,  hosted the meeting. 

During the visit to the SUA College of Veterinary Medicine and Biomedical Sciences, the team visited molecular 

laboratories as well as the Southern African Center for Infectious Diseases Surveillance (SACIDS). Several PEHPL 

students have made use of SUA laboratories during their research and in the spirit of continued partnership, this trip was 

meant to learn more about the management and instrumentation of these laboratories for future collaborations. The team 

visited four molecular laboratories as follow

Visit to Molecular Laboratories at the Sokoine University of Agriculture (SUA)

s: SACIDS laboratory of virology and bioinformatics led by Dr. Christopher 

Kasanga and Prof. Gerald Misinzo,  laboratory of Veterinary Epidemiology and Public Health led by Professor Ludovick 

Reuben Kazwala, laboratory of Vector-borne Diseases led by

At the SACIDS, the team learned about this World Bank African Center of Excellence whose mission is to harness 

innovation in science and technology in order to improve Sub-Saharan Africa's capacity to detect, identify and 

monitor infectious diseases of humans, animals and their interactions in order to better manage the risk posed by 

them. More information about SACIDS can be found at:   www.sacids.org/about-us/vision-mission/.

11www.pehpl.com

Top right: Professor Misinzo presenting about SACIDS to PEHPL team members. Bottom-left: Professor Paul Gwakisa 
explaining to the PEHPL team members  about various activities in his laboratory. Bottom-right: PEHPL team members in one 
of the biomedical laboratories in SUA.

Professor Paul Gwakisa and laboratory of Rift Valley Fever Vaccine led by 

Dr. Matiko Gichuki.
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Visit to the Bill and Melinda Gates Foundation Headquarters in Seattle, USA

The PEHPL project team comprising of institutional leads, project management and selected PhD candidates from all the 
th  thfive partner institutions visited the Bill and Melinda Gates Foundation (BMGF) in Seattle WA, USA from 17 to 20 April 

2018. The purpose of this visit was to share the PEHPL progress with the Agriculture Development Program at  the  
BMGF.  At the Foundation, the team was received and held conversations with Dr. Samuel Thevasagayan (Deputy 
Director, Global Development), Dr. Nick Juleff (Senior Program Officer ), Donald Nkrumah (Senior Program Officer, 
Agricultural Development) and Shannon Mesenhowski (Program Officer Value Chain Specialist), Belinda Richardson 
(Research Fellow) and Kendra Curtin ( Senior  Program  Assistant).   

The visiting PEHPL Institutional leads included Prof. Joram Buza (NM-AIST), Prof. Vivek Kapur  (PSU), Prof. Guy 
Palmer (WSU), Prof. Andy Peters (SRUC) and Dr. Tiziana Lembo (UoG). The visiting NM-AIST team also included Ms. 
Rose Mosha (the PEHPL Project Manager) and Prof. Karoli Njau (the then Acting Vice Chancellor of NM-AIST). The 
PEHPL student representatives  included Susan Kerfua, Emma Peter and  Patrick Mudavadi (all from NM-AIST), Divine  
Ekwem  (UoG),  Bridgit Muasa  (SRUC),  Catherine Herzog (PSU),  Zoe Campbell (WSU) and Ashley Railey (WSU). After 
brief introductions, the BMGF program officers; Nick Juleff, Donald Nkrumah and Shannon made presentations 
highlighting the activities conducted by the programs and opportunities available.   In return, the PEHPL students also 
made 5-minute presentations highlighting the progress made in their research and the outputs from the projects.  After 
presentations, students responded to questions posed by the Foundation staff and finally discussed on research gaps 
being addressed by students and  future areas of focus. At the end, the BMGF team led by Dr Samuel expressed their 
positive impression about  the progress made by students and also by the potential impact of the student's research to the 
livelihoods of the smallholder farmers and were looking forward to catching up further with the PEHPL progress at the 
Summer School towards the end of  2018.  The PEHPL would like to thank the BMGF for giving an opportunity to the 
project team to visit the Foundation and share the research progress and also learn more about the activities of the 
Foundation.  We would like to thank Ms. Kendra Curtin for organizing the logistics for the visit.

www.pehpl.com

Visiting PEHPL students with some 
BMGF officials
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In this picture, Dr. Samuel Thevasagayam  and Prof. John Anderson (first 
Adjunct Profesor of NM-AIST) visited NM-AIST 7- 8 January 2013. The goal of the visit was to understand the vision of 
the NM-AIST and to identify possible partnership opportunities; specifically on animal health. The visit involved  
interaction with district level Animal Health Officers. It must be noted that Dr. Thevasagayam and Prof. Anderson were 
very vital to the genesis of the PEHPL. 

(Deputy Director, Global Development)

In this picture, the founding Dean of the School of Life Sciences of NM-AIST, Professor Paul Gwakisa was addressing 
one of the first meetings during the formation of PEHPL which was held at NM-AIST. He is flanked on the right hand 
side by  and on his left  hand side by Dr. Samuel Thevasagayam Prof. John Anderson. 

13www.pehpl.com

Down the Memory Lane...Genesis of the PEHPL

Program for Enhancing the Health and Productivity of Livestock (PEHPL)



PEHPL Newsletter

Vol. 2, Issue 2, 2018 

In Pictures: PEHPL Second Summer School, November 2017
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In Pictures: More Experiences of PEHPL Candidates

Program for Enhancing the Health and Productivity of Livestock (PEHPL)
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CONTACTS: Program for Enhancing the Health and Productivity of Livestock (PEHPL), Nelson Mandela African 
Institution of Science and Technology (NM-AIST), P.o Box 447, Arusha, Tanzania; Webpage: www.pehpl.com

PEHPL thanks the sponsor and all participating universities...
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