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ABSTRACT

The purpese of this study was to generate information from & sample. population of 100
households owning livestock (eattle, poats and sheep) on the factors contributing to the
transmission of Foot and Mouth Disease (FMD) in Nakaloke Sub county, Mbalc district whicl
would be used by the various stakeholders in the prevention and control of FMD. The specific
objectives were comparing the cattle, goats and sheep management systems witlr transmission of'
FMD, evaluation of farmers” participation in the FMD Vaccination programmes and assessment
of the biosecurity measures used to prevent and contral FMD: in Nakaloke Sub County, Mbale
District. The fesults of management indicated that there was a statistically significant
relationship (x2=6.080, P<0.05) between grazing system and transmission of FMD. Fiom the
study, chi square tests indicated a statistically significant relationship. (;2=5.991. P<0.05)
between farmers’ participation in FMD vaccination programs and MD transmission. Chisguare
tests of the findings on biosecurity measures to prevent and coiitrol FMD revealed that there was
a statist"ie'zilliy significant relationship (y223.769, P<0.05) between ‘introduction of animals,
source (;{22'8.092, P<0.05), exc'hang_e' of livestock (¥2=5:568, P<0.05) and transmission of FMD.
Therefore, grazing systems (in particular communal and tethering). Additionally few of
respondents were aware of the prevention and -control methods. Inspite of the fact that
vaccination was __ca‘rrié_d oult, vaccination draw backs which could have led to the transimission of
FMD. introduction of ‘animals from unknown sources, exchange. of livestock and not.exam_in_ing.
livestock dLl1'i_ng_.'p‘Lu'chase__cou!d as well have led to the transmission of FMD. Separate livestock
according to breedftypes to' avoid disease transmission. There' should be routine vaccination
progranines, _s__ub_sitiization vaccines and hire or recruit more vaceinatien persounel, conduction
of research to identify the siraitr of FMDV prevailing in order to administer the right vaccine and
train the farmers in disease identification and timely reporting of any disease outbreaks.
Additicnally, there should be rapid laboratory tests to confirm disease outbreaks and serological
tests to confirm the antigenic strain in order to administer the right vaccine encourage stal
grazing 4ds there is minimal interaction between susceptible and infected animals and livestock
should be purchased from kiowin disease. free sources. Livéstock should be inspected during
purchase and a certificate issued and aveid exchange of livestock 1o reduce the chances of

infected livestack in a disease free lierd.




CHAPTER ONE: INTRODUCTION
1.1 INTRODUCTION

Livestock production contributes 17% of Agricultural gross domestic product,
representing about 7.3% of tetal gross domestic product (Byarugaba, 2007) in Uganda,
There were estimates of about 11.4 million cattle, 12.5 million and 3.5 goats and sheep
respectively in Uganda (MAAIF, 2009) and Nakaloke Sub County had 2,440 caitle, 5,669
goats and 88 sheep (“Mbale district veterinary department livestock census report”,
2008). Livestock production is attractive for poverty reduction and improvement of
family food security and livelihood. This is due to modest starting capital easily acquired
by the poor, asily tended by the weak, women, and children; provide valuable nutrients
and the growing demand for animal proteins. Livestock production systems. are currently
characterized by a hlgh diversity of management type and production intensity (Carla,
2006). The communal grazing systems in particular leverage the spread of diseases Foot

and Mouth Disease (FMD) which is one of the most important modern livestock disedses.
1.2 BACKGROUND:

Nakaloke is a county located in Mbale district which in the past five hias had recurrent
FMD outbreaks with the most recent having occurred in 2014. Although there are unigue
ruminant animal husbandry practices, the livestock industry only makes a great
contribution to the economy. The preseérice of specific diseases, FMD which is considered
one of the most significant threats to the livestock industry because of its impact on.
production, interference with access to international markets and effect on the economy
(Kitching, 1998; James & Rushton, 2002). Currently FMD is endemic in Uganda,
although there are on-going _preven_tibn_ and control ‘measures .against the disease
undertaken in the whole country. The control measures. adopted include vaccination,
moverment control and physical examination of livestock prior to movement. Despite
these efforts, numerous outbreaks ocour each year. The epidemiology of FMD has been
explored extensively ‘in developed countries. However, the situation is different for

developing countries, such as Uganda: There is little information available on the



REFERENCES

Aggarwal, N., Zhang; Z., Cox, S., Statham, R., Alexandersen, S., Kitching, R.P., Barneit,
P.V., 2002, Experimental studies with. foot-and-mouth. disease virus, strain O,
responsible for the 2001 epidemic in the United Kingdom. Vaccine 20, 2508-
2515.

Alexandersen, 8., Donaldson, A.L, 2002. Further studies to quantify the dose of natural
aerosols: of foot-and-mouth disease virus for pigs. Epidemiology and Infection;
128, 313-323.

Alexandersen, S., Kitching, R.P., Mansley, L.M., Donaldson, A., 2003a. Clinical and
laboratory investigations of five outbreaks of foot-and-mouth disease during the
2001 epidemic in the United Kingdom. Vererinary Record 152, 489-496.

Alexandersen, S., Zhang, Z., Donaldson, A.L, Garland, A.J., 2003b. The pathogenesis
and diagnosis of foot and mouth disease, Journal of Comparative Pathology. 129,
268-284.

Amass, S,F., Mason, P.W., Pacheco, J.M., Miller, C.A., Ramirez, A, Clark, LK.,
Ragland, D., Schneider, J.L., Kenyon, S.J., 2004. Procedures for preveriting
transmission of foot-and-mouth disease virus (O/TAW/97) by people. Veterinary
Microbiology 103, 143-149.

Amass, S.F., Pacheco, J.M., Mason, R.W., Schneider, J.L., Alvares, R.M., Clark, LK.,
Ragland, D., 2003. Procedures for preventing the transmission of foot-and-mouth
disease virus to pigs and. sheep by persounnel in contact with. infected pigs.
Veterinary Record 153, 137-140.

Anderson, E.C., Daughty, W.I., Andersen, J., 1974. The effect of repeated vaccination in
an enzootic foot and mouth disease aréa on ihe incidence of virus carrier cattle.
Journal of Hygiene 73, 229-235.

Anders’on’, E.C., Foggin, C., Atkinson-,_'M.,_ Sarensen, K.J., Madekurozwa, R.L., Ngindi,
1., 1993. The role of wild animals other than buffalo, in the current epidemiology
of foot and mouth disease in Zimbabwe. Epidemiology and Infection 111, 559-
563.

31




Bablanian, G.M., Grubman, M.J., 1993. Characterization of the foot-and-mouth disease
virus 3C protease expressed in Escherichia coli. Virology 197, 320-327.

Baltenweck 1., Mubiru S., Nanyeenya W., Njoroge L., Halberg N., Romney D., Staal S.,
Tenywa J. S. and Mugisha J. (2007): Dairy farming in Uganda Production
Efficiency and Soil Nutrients under Different Farming Systems ILIRI Research
Report 1 ISBN 92-9146-206-3International Livestock Research Institute, Nairobi,
Kenya.

Barnett, P.V., Carabin, H., 2002. A review of emergency foot and mouth disease vaccine.
Vaccine 20, 1505-1514.

Barnett, P.V., Cox, S.J., 1999. The Role of Small Ruminants in the Epidemiology and
Transmission of Foot-and-Mouth Disease. The Veterinary Journal 158, 6-13.

Belsham, G.J., Martinez-Salas, E., 2004. Genome organisation, translation and
replication of foot and mouth disease virus RNA. In: Sobrino, F., Domingo, E.
(Eds.), Foot and mouth disease current perspectives. Horizon Bioscience,
England, pp. 19-52.

Brown, F., 2004. Foot and mouth disease current perspectives. Horizon Bioscience
Norfolk, England.

Byarugaba D.K., M. Vaarst., J.Nakavuma., C. Laker., Participatory Livestock Farmer
Training for improvement of animal health in rural and peri-urban smallholder
dairy herds in Jinja, Uganda. Tropical Animal Health and Production 39 (1), ppl-
11. http springer.com/article/10.1007/s11250-006-4439-8.

Carla Hopkins, 2006: Evaluation of sustainable forage system for meat goat production in
Southern US. PhD Thesis. Pp 13-14.

Coetzer, ].A.W., Thomson, G.R., Tustin, R.C., 1994. Foot and Mouth Disease In:
Infectious Diseases of Livestock with Special Reference to Southern Africa.
Oxford Univ Press, Cape Town, pp. 825-852.

Cottral, G.E., 1969. Persistence of foot-and-mouth disease virus in animals, their
products and the environment. Bulletin de I'Office International des Epizooties 71,
549-568.

32




Cox, S.J., Barnett, P.V., Dani, P., Salt, J.S., 1999. Emergency vaccination of sheep
against foot-and-mouth disease: protection against disease and reduction in
contact transmission. Veterinary Research Communication 17, 1858-1867.

Cox, S.J., Parida, S., Voyce, C., Reid, S.M., Hamblin, P.A., Hutchings, G.H., Paton, D.J.,
Barnett, P.V., 2007. Further evaluation of higher potency vaccines for early
protection of cattle against FMDV direct contact challenge. Vaccine 25, 7687-
7695.

Cox, S.J., Voyce, C., Parida, S., Reid, S.M., Hamblin, P.A., Paton, D.J., Barnett, P.V.,
2005. Protection against direct-contact challenge following emergency FMD
vaccination of cattle and the effect on virus excretion from the oropharynx.
Vaccine 23, 1106-1113.

Domingo, E., Ruiz-Jarabo, C.M., Arias, A., Garcia, A.J., Escarmis, C., 2004.
Quasispecies Dynamics and Evolution of foot and mouth disease virus. In:
Sobrino, F., Domingo, E. (Eds.), Foot and mouth disease current perspectives.
Horizon bioscience, Norfolk, England, pp. 261-304.

Donaldson, A.l, 1987. Investigations to determine the minimum aerosol doses of foot-
and-mouth disease virus to infect sheep and cattle In, In: Aerosols. Their
generation, behaviour and applications, Loughborough University of
Technology, 31st March-1st April 1987., pp. 121-123.

Donaldson, A.I., Herniman, K.A.J., Parker, J., Sellers, R.F., 1970. Further investigations
on the airborne excretion of foot and mouth disease virus. Journal of Hygiene 68,
557-564.

Donaldson, A.L, Sellers, R.F., 2000. Foot-and-mouth disease In: Martin, W.B., Aitken,
I.D. (Eds.), Diseases of sheep. Blackwell Science, Oxford., United Kingdom, pp.
254-258.

E.C. Chepkwony, C.G Gitao and G.M Muchemi (2012). Seroprevalence of Foot and
Mouth Disease in the Somali Eco-System in Kenya. International Journal of
Animal and Veterinary Advances 4(3): 198-203.

Edwards, J.R., 2004. Strategy for the control of foot-and-mouth disease in Southeast Asia
(SEAFMD). Developments in Biologicals (Basel) 119, 423-431.

FAOSTAT 2008 http://faostat.fao.org/default.aspx.

33




Ferguson, N.M., Donnelly, C.A., Anderson, R.M., 2001. The foot and mouth disease
epidemic in Great Britain: Pattern of spread and impact of interventions. Science
292, 1155-1159.

Food and Agricultural Organization of the United Nations (FAO) (1984). Emerging
Diseases of Livestock. Vol. 1. The Diseases and their Diagnosis, Geering W.A.,
ed. FAO, Rome, Italy, 43-51.

Grubman, M.J., Baxt.B., 2004, Foot and Mouth Disease, Clinical Microbiology Rev,
17(2):465-93._ http://www.ncbi.nlm.nih.gov/pubmed/15084510 retrieved 12:17,
27/10/2014.

Guerin, B., Pozzi, N., 2005. Viruses in boar semen: detection and clinical as well as
epidemiological consequences regarding disease transmission by artificial
insemination. Theriogenology 63, 556-572.

Hughes, G, V Mioulet, R Kitching, M Woolhouse, S Andersen, and A Donaldson. 2002.
Foot-and-mouth disease virus infection of sheep: Implications for diagnosis and
control. The Veterinary Record 150: 724-727.

Jahnke, H. E. and H. E. Jahnke (1982). Livestock production systems and livestock

development in tropical Africa, Kieler Wissenschaftsverlag Vauk Kiel.
Jamal Syed, M., Annemarie, B., den, B.J.v., Arjan, S., Gilles, C., Aldo, D., 2008. Foot

and mouth disease vaccine potency testing: the influence of serotype, type of
adjuvant, valency, fraction method and virus culture on the dose response curve in
cattle. Vaccine 26, 6317-6321.

James, A.D., Rushton, J., 2002. The economics of foot and mouth disease. Revue
scientifique et technique (International office of Epizootics) 21, 637-644.

Kitching RP and Mackay DK (1995). Foot and mouth disease. State Veterinary Journal
5(3):4-8.

Kitching, P., 2002. Clinical variation in foot and mouth disease : cattle. Revue
scientifique et technique.(International office of Epizootics) 21, 499-504.

Kitching, P., Hammond, J., Jeggo, M., Charleston, B., Paton, D., Rodriguez, L., Heckert,
R., 2007. Global FMD control - is it an option? In, In: 4th International
Veterinary Vaccines and Diagnostic Conference Oslo, Norway, 25-29 June 2006.,
pp. 5660-5664.

34




Kitehing, R.P.; Hutber, A.M., Thrusfield, M.V., 2005. A review of foot-and-mouth
disease with special consideration for the clinical and epidemiological -factors
relévant to predictive raodelling of the discase. The Veterinary Journal 169, 197-
209.

Knowles NJ, Samuel AR, Davies PR, Kiiching RP, Venkataramanan R, Kanno T,
Scherbakov AV, Drygin VV, Zhao Q-Z and Xie Q-G (2000). Emergence of a
pandemic strain of foot-and-mouth disease virus serotype O. In: Report of the
Session of the Research Group of the Standing Technical Committee of ihe
European Commission for the Control of Foot-and-Mouth Disease, Borovets,
Bulgaria, 5-8 September, 2000, Food and Agriculturé Organization of the United
Nations, Rome, 20-31.

Knowles, N..J., M. H. Nazem Shirazi, J. Wadsworth, K. G. Swabey, J. M. Stirling, R. I..
Statham, Y. Li, G. H. Huichings, N. P. Ferris, U". Parlak, F. O" zyo'ru'k, K. I.
Sumption, D. P. King, and D. J Paton, 2009: Recent spread of a new strain (A-
ITran-03) of foot-and-mouth disease virus type A in the Middle East. Transbound.
Emerg. Dis. 56, 158-169.

L_efor_ban',_ Y., Gerbier, G., 2002. Review of the status of Foot and mouth disease and
approach to control/eradication in Europe and Central Asia. Revue scientifique et
technique (International office of Epizootics) 21, 477 - 492,

Lubroth, ., Rweyémamu, M.M., Viljoen, G., Diallo, A, Dungu, B., Amanfu, W., 2007.
Veterinary vaccines and their use in developing countries. Revue scientifique et
technique. (International office of Epizootics) 26, 179 <201,

MAAIF, U. (2009). "The National Livestock Census Rport 2008." Ministry of
Agriculture, Animal Industry and Fisheries (MAAIF), Entebbe/Uganda Bureau of

Statistics, Kampala, Uganda.

Madhanmohan, M., Tresamol, P.V,, Saseendranath, M.R., 2009. Immune. Response: in
Goats to Two Commercial Foot-and-Mouth Disease Vaccines and the Assessment-
of Maternal Immunity in Their Kids. Transboundary and Emerging Diseases. 56,
49-- 53,

Mahy, B.W.J., 2005, Foot and mouth disease virus. Springer, New York.

35




Mansley, L.M., Dunlop, P.J., Whiteside, S.M., Smith, R.G.H., 2003. Early dissemination
of foot-and-mouth disease virus through sheep marketing in February 2001.
Veterinary Record 153, 43-50.

Maroudam, V., Nagendrakumar, S.B., Madhanmohan, M., Santhakumar, P., Thiagarajan,
D., Srinivasan, V.A., 2008. Experimental transmission of foot-and-mouth disease
among Indian buffalo (Bubalus bubalis) and from buffalo to cattle. Journal of
Comparative Pathology 139, 81-85.

Mbale veterinary department (2008) “Livestock census report”.

OIE Terrestrial Manual 2012, Chapter 2.1.5. — Foot and mouth disease, Version
adopted by the World Assembly of Delegates of the OIE in May 2012.

OIE, 2002. Foot and Mouth Disease ( Aetiology, Epidemiology, Diagnosis, Prevention

and Control) References Resistance to physical and chemical action

hitp.//www.oie.int/eng/maladies/fiches/a_A010.HTM. In: OIE (Ed.).

OIE, 2008. Manual of Diagnostic Tests and Vaccines for Terrestrial Animals, Chapter
2.1.1: Foot and Mouth Disease.
http://www.oie.int/eng/normes/mmanual/A_00024.htm (Accessed on 25th April,
2015).

Orsel, K., Bouma, A., Dekker, A., Stegeman, J.A., De Jong, M.C.M., 2009. Foot and
mouth disease virus transmission during the incubation period of the disease in
piglets, lambs, calves and dairy cow. Preventive Veterinary Medicine 88, 158-
163.

Orsel, K., de Jong, M.C.M., Boumaa, A., Stegemana, J.A., Dekker, A., 2007. The effect
of vaccination on foot and mouth disease virus transmission among dairy cows.
Vaccine 25, 327 - 335.

Orsel, K., Dekker, A., Boumaa, A., Stegemana, J.A., Jong, M.C.M., 2005. Vaccination
against foot and mouth disease reduces virus transmission in groups of calves.
Vaccine 23, 4887-4894.

Parida, S., Fleming, L., Oh, Y., Mahapatra, M., Hamblin, P., Gloster, J., Paton, D.J.,
2008. Emergency vaccination of sheep against foot-and-mouth disease:
Significance and detection of subsequent sub-clinical infection. Vaccine 26, 3469-
3479,

36



Sellers, R.F., 1971. Quantitative aspects of the spread of foot-and-mouth disease.
Veterinary Bulletin 41, 431-439.

Sellers, R.F., Donaldson, A.I., Herniman, K.A.J., 1970. Inhalation, persistence, dispersals
of foot and mouth disease in man. Journal of Hygiene, Cambridge 68, 565-573.

Senawi, J. B. (2012). Epidemiology of Foot and Mouth Disease in Cattle in Pahang,
Malaysia, Murdoch University.

Taylor-Powell E (1998). Sampling programme development and evaluation, Texas
Agricultural extension service, the Texas A and G University System College,
Texas.

UBOS (2014). National Population and Housing Census provisional results. Statistical
Abstract: Government Printers, Kampala.www.ubos.org.

Vosloo, W., Bastos, A.D., Kirkbride, E., Esterhuysen, J.J., Janse van Rensburg, D.,
Bengis, R.G., Keet, D.W., Thomson, G.R., 1996. Persistent infection of African
buffalo (Syncerus caffer) with SAT-type foot-and-mouth disease viruses: rate of
fixation of mutations, antigenic change and interspecies transmission. Journal of
General Virology 77, 157-167.

Vosloo, W., Boshoff, K., Dwarka, R., Bastos, A., 2002. The possible role that buffalo
played in the recent outbreak of foot and mouth disease in South Africa. Annals
New York Academy of Sciences 969, 187-190.

Woodbury, E.L. (1995) A review of the possible mechanisms for the persistence of foot-

and-mouth disease virus. Epidem. Inf. 114, 1-13.
http://aleffgroup.com/avisfmd/a010-fimd/references-3.html __ retrieved  12:26
27/04/2015.

38




	Untitled1.pdf
	Untitled2.pdf

