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Summary

Executive Summary

The present study presents the cataloguing andntimating of indigenous veterinary
knowledge of Karamojong pastoralists as a compotteah ongoing non-governmental
organisation-managed community animal health aneldpment program. The region
of Karamoja, 28,000 kfnis located in northeastern Uganda, in the Gred&iek Region

of East Africa.

The following problem statements justify this reska Karamoja has dragile
indigenous knowledge data bageone to fragmentation. It is primarily oral list with
very little written data. The growing number lofcally endangered medicinal plants
presents another and related problem. The areaighs(small arms) insecurity and
deforestation indices. Since the Karamojong peaptesemi-nomadic pastoralists with
limited agriculture experience, they have littlemfbarity with agroforestry, plant
propagation, resource conservation and protectigaramojong people have a
marginalised lifestyle Their region has poor infrastructure with high rtatty and
morbidity rates. The area is prone to recurrentught and famine.Government
relationshipsare poor, adding to the external/environmentasguee that Karamojong
knowledge faces. Finalljaramojong culture and lifestyls focused on cattle, yet they
have the poorest veterinary services available garlda. Karamojong indigenous
knowledge (IK) has proven remarkably resilienthie face of inhospitable environments,
less so regarding the social pressures mentionedealihe ecologicagnvironmenthas
become harsher and grazing areas more limited gldhie lifetime of the elders. As a
result of these environmental changes, we seedsitrg reliance on external support and
foreign elements entering the system, thereby idguttheir indigenous coping

mechanisms.

Cataloguing the indigenous veterinary treatmenggabeen years ago, with the overall
objective of integrating the most confidently ugeshtments into regional development
livestock trainings. The next phase of researchdawtlopment (R&D) entailed selecting
a few of these plant treatments to promote in agestry and in scientific validation field

trials. During this field trial phase, goats weleserved to self-medicate. As very little is
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known about animal self-medication, we set up agwotstudy to better understand
livestock zoopharmacognosy. Continued researchvites revealed the depth and
breadth of Karamojong IK. Meanwhile, external shatders got another glimpse into
IK’s potential for community and community animaédith worker (CAHW) local

capacity building. The research blended endogemdtls exogenous ideas and R&D
networks. Endogenous approaches mingled both sciand tradition, thereby adding
value to both. This phase included ways to ‘re-aliet’, re-invent and make Karamoja’'s
ethnoveterinary knowledge (EVK) systematically #adale for community use. The final

phase investigated how well this blended EVK diédisnto the community.

The pastoralists of south and central Karamoja laala of indigenous knowledge and a
variety of plants to choose from to satisfy theibsistence requirements and to cater to
their livestock healthcare needs. This study remtbr&VK information on 209 plant

species, distributed over 116 genera and 54 fagnilibere were 130 separate EVK uses
listed. The most common indication was against saposis, for which 29 species were
reported. Many of the plants in this inventory waexver documented for animals before

at all and/or for the specific uses recorded heragTER l1i).

Due to its local importance, a field trial casedstus illustrated, testing a traditional
dewormer medicineAlbizia anthelmintica under field conditions. The EVK treatment
proved to be effective at levels that are consistéth the veterinary pharmaceutical
standards for a novel treatment. Therefore, KaranwpjEVK holds potential for
developing sustainable local resource-based amgratied livestock management plans

not only in the study area, but also in other depielg countrieS§HAPTER IV, V).

The thesis assessed not only the pastoralistsomistut also the livestock’s ‘intuition’,
where the hypothesis that animals self-medicateimestigated, by using a combination
of veterinary, ethnobotanical and indigenous redeaechniques. We showed that
livestock evidently self-medicate. There is reasorsuggest, that in Karamoja, some
ethnomedicine knowledge has originated from carefmimal observation. To our
knowledge, this was the first time the techniques wsed were combined in
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zoopharmacognosy, and one of the few studies eweinvestigate livestock self-
medication ¢HAPTER IV, VI).

Results of ethnographic action research show tlitht growth of a viable EVK network

in Karamoja, local interest for nature conservatias increased. Encouraging EVK and
increasing medicinal plant availability benefits pest livestock, but also the people who
depend on them. The sharing has stimulated dialbgtveeen antagonistic groups, within
families, clans and tribes and even across bor@&rengthening local institutions that
address EVK and natural resource management craatesitext for peace as a by-

product CHAPTER ViII).

Ethnoveterinary knowledge is more commonly knowm arsed where healers have
actively shared it with one another. The latter lddndicate that registered healers have
shared their EVK effectively and have encourageddiffusion in the areas studied.
These results support the working hypothesis thatedge will not disappear if it is
used and communicated (orally, practically andtemit through all available networks -
indigenous, endogenous and exogenous. This mayeeaamoother transition into the
next cultural identity era in which Karamoja reaglee sustainable independent way of

living in relation to the modern contextHAPTER VIii).

This written body of research presents Karamoj#maveterinary knowledge and also
validates the pastoralists’ ethnobotany knowledigeugh systematic scientific research.
It has both substantiated and strengthened thigledige and has opened more avenues

for further validation, a sound foundation for diepgnent initiatives.

Given livestock’s central role in Karamoja, we necoend that community development
programs have an initial EVK survey as an integrait of their core methodology,
dynamics and approach. The work in this thesis rifmrtes significantly to the

understanding that EVK is at the heart of Karamgjaulture. Efforts to preserve,

promote and protect it will benefit the entire cud.

This ethnoveterinary study, in a previously unstddarea and with a poorly documented

population still living in a traditional way, haslped add to the growing body of

xi
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knowledge about useful plants in Uganda. The ptestidy safeguards the EVK
availability for future generations of the traditad communities concerned, for the entire
socio-cultural Karamoja cluster (southeast Sudamthwest Kenya, and southwest
Ethiopia where other closely-related ethnic grosiil$ practice a transhumant lifestyle),

as well as for the R&D community at large.

Xii



Samenvatting

Samenvatting

De huidige studie presenteert de catalogisering denumentering van inheemse

veterinaire kennis van Karamojong herders als aled#r van een doorlopend

ontwikkelingsprogramma over de gezondheid van wedei gemeenschappen, opgestart
door niet-gouvernementele organisaties.

De regio van Karamoja, met een oppervlakte van Z8n000 kmz2, bevindt zich in
Noordoost Oeganda, in Oost-Afrika. Deze regio kampt een aantal problemen die dit
onderzoek rechtvaardigen. Deze problemen wordewrder opgelijst. Ten eerste heeft
Karamoja een broze inheemse kennisbasis die ggviegdian fragmentatie. Deze bestaat
voornamelijk uit mondelinge overlevering en bevaerzweinig geschreven gegevens.
Het toenemende aantal lokaal bedreigde medicinkdatgm is een ander, verwant
probleem. Het gebied is onveilig en heeft mededoier een grote ontbossingsnelheid.
Aangezien de Karamojong bevolking een semi-nomhdisstoraal volk zijn met weinig
ervaring in landbouw, zijn ze daarenboven niet efnig vertrouwd met agroforestry,
plantenvermeerdering, behoud en bescherming vamdgroffen. De Karamojong
volkeren hebben eegemarginaliseerde levensstifun thuisland heeft een gebrekkige
infrastructuur en een hoog ziekte- en sterftecijidet gebied is gekenmerkt door
periodieke droogte en hongersnood. De verhoudisgetude Karamojong en de overheid
is slecht, hetgeen bijdraagt tot de externe/omggdruk op de kennis van de
Karamojong. Tenslotte beschikt de Karamojong owesldchtst uitgebouwde veterinaire
diensten van Oeganda, ondanks het feit dat veeemnale rol speelt in de cultuur en
levensstijl in het gebied. De inheemse kennis irKdeamojong (IK) blijkt uitzonderlijk
veerkrachtig ten opzichte van de fysisch onherl@@rgzomgeving, maar in veel mindere
mate tegen de verschillende soorten sociale dreikidirboven vermeld zijn. Tijdens het
leven van de ouderen is de ecologische omgevindehaeworden en is de opperviakte
van de graslanden verkleind. Als gevolg van dezdieavieranderingen, is de
afhankelijkheid van externe hulp en elementen dit Bysteem van buitenaf
binnenkomen, vergroot, waardoor de inheemse mesin@ni om met deze problemen om
te gaan verzwakt worden.

Xiii
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De catalogisering van de inheemse veterinaire lHizigen begon tien jaar geleden.
Het doel was de behandelmethoden waarin de Karaimgofet meeste vertrouwen
hebben te integreren in regionale veterinaire dpigen. In de volgende onderzoeks- en
ontwikkelingsfase werden een paar van de planten gkbruikt worden in de
behandelingen, geselecteerd voor wetenschappehjicatie in veldexperimenten en om
te promoten in agroforestry. Tijdens deze fase veldwerk werd geobserveerd dat
geiten aan automedicatie deden. Aangezien er zeieigr\geweten is over dierlijke zelf-
medicatie, hebben we een andere studie opgezeteonoafarmacognosie van het vee
beter te begrijpen. Voortgezet onderzoek bracltielgte en breedte van de Karamojongs
IK aan het licht. Ondertussen hebben externe bkkbtgenden een glimp opgevangen
van |K's potentieel voor capaciteitsopbouw van demgenschap en van de
dierenwelzijnswerkers van de gemeenschap (CAHWY}. @iderzoek combineerde
endogene en exogene ideeén en onderzoeks- en baliwgsnetwerken. De endogene
aanpak bestond uit zowel wetenschap als traditidreag op deze manier bij tot beide
domeinen. Methoden om Karamoja’'s ethnoveterinainenis (EVK) te ‘herontdekken’,
opnieuw uit te vinden en systematisch beschikbeastéllen voor gebruik door de
gemeenschap, waren onderdeel van deze fase. laati#tel fase werd onderzocht hoe
goed deze gemengde EVK zich in de gemeenschapreieide.

De herders van Zuid-en Centraal-Karamoja hebbehinbBeemse kennis en beschikken
over een grote verscheidenheid aan planten waamiikunnen kiezen om in hun
onderhoud en de gezondheidszorg van hun vee teieoorDeze studie registreerde
etnoveterinaire kennis over 209 plantensoorterspreid over 116 genera en 54 families.
In totaal werden 130 verschillende gebruiken vanKEWpgelijst. Het meest

voorkomende gebruik was tegen anaplasmose; 29epksoirten die hiervoor gebruikt
worden, zijn hier gerapporteerd. Veel van de plarite deze inventaris werden nooit
eerder gedocumenteerd als gebruikt in zorg voorvhet Andere planten zijn wel al
eerder gedocumenteerd, maar niet voor de specifiekeuiken die hier opgetekend zijn

(HOOFDSTUK 11i).

Om inzicht te geven in de validatie en standaatidisan een traditioneel geneesmiddel,
werd ter illustratie een veldproef beschreven waagn belangrijk traditioneel medicijn
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om te ontwormenAlbizia anthelmintica,getest werd onder veldomstandigheden. De
EVK behandeling bleek werkzaam te zijn op een nivelat overeenkomt met de
veterinaire farmaceutische standaarden voor niebelandelingen. De Karamojong
EVK bevat dus potentieel voor de ontwikkeling vakdle geintegreerde beheerplannen
voor vee in het studiegebied, gebaseerd op de aigevieulpbronnen, en bij uitbreiding,

voor andere ontwikkelingslandeRqOFDSTUK IV).

Deze thesis maakt niet alleen een inschatting eawigsheid en kennis van de herders,
maar ook van de ‘initie’ van het vee. De hypothese dat dieren zichaeflicijnen
toedienen werd onderzocht aan de hand van een patigivan veterinaire,
etnobotanische en inheemse onderzoekstechniekerheldleen aangetoond dat het vee
zich duidelijk zelf behandelt. Er zijn redenen cenveronderstellen dat een deel van de
etnomedicinale kennis in Karamoja ontstaan is wamaigvuldige observatie van de
dieren. Voor zover wij weten, was dit de eerster ldsg deze technieken gecombineerd
werden in de zoofarmacognosie en één van de zetdgardies die ooit gepubliceerd zijn

over automedicatie van veeqOFDSTUK IV, V).

De resultaten van etnografisch actie-onderzoekn@se dat lokale belangstelling voor
natuurbehoud versterkt werd door de groei van esenkvatbaar EVK netwerk in

Karamoja. Niet enkel het vee, maar ook de mensewat het vee afhankelijk zijn voor
hun levensonderhoud hebben baat bij de aanmoedigingEVK en een verhoogde
beschikbaarheid van medicinale planten. Deze irditigruitwisseling en interactie heeft
de dialoog tussen antagonistische groepen, binamiliés, clans en stammen tot zelfs
over de grenzen heen gestimuleerd. De versterking lokale instituten die zich

toeleggen op EVK en het beheer van natuurlijke tnapnen, creéert een context voor
vrede als bijproductHOOFDSTUK Vi).

Etnoveterinaire kennis is beter gekend en wordtrrgebruikt op plaatsen waar genezers
deze kennis actief uitgewisseld hebben. De resultatan dit werk geven aan dat
geregistreerde genezers hun EVK effectief hebbiyewisseld en de verspreiding ervan
in de studiegebieden aangemoedigd hebben. Dez#atesustaven de hypothese dat

kennis niet verdwijnt als ze gebruikt en (mondelisghriftelijk, en via de praktijk)
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doorgegeven wordt door alle beschikbare netwerkamdigene, endogene en exogene.
Dit kan een soepelere overgang naar de volgendeagraulturele identiteit mogelijk
maken, waarin de Karamojong in relatie tot de moelecontext een duurzame,

onafhankelijke levensstijl kunnen bereiketOFDSTUK viI).

De geschreven neerslag van dit onderzoek presetaemoja’s etnoveterinaire kennis
en valideert de etnobotanische kennis van de hedimr systematisch wetenschappelijk
onderzoek. Deze thesis heeft deze kennis zowelshigdeals versterkt en heeft meer
wegen geopend voor verdere validatie van deze &eman degelijk fundament voor

ontwikkelingsinitiatieven.

In het licht van de centrale rol van het vee in dtaoja, bevelen wij aan dat
ontwikkelingsprogramma’s voor de gemeenschappernngégel onderzoek van de EVK
incorporeren als een integraal deel van hun kerdmmdelogie, -dynamica en —aanpak.
Deze thesis draagt significant bij tot het inziclstt de EVK zich in het hart van de
Karamojong cultuur bevindt. Inspanningen om dezébgéhouden, te promoten en te
beschermen zullen de cultuur als geheel ten goaahek.

Deze etnoveterinaire studie, in een tot nog toendarzocht gebied en met een slecht
gedocumenteerde bevolking die er nog steeds editidreele levensstijl op nahoudt,
heeft additionele elementen toegevoegd aan deegdeikennis over nuttige planten in
Oeganda. De huidige studie waarborgt de beschikba@hrvan de EVK voor de
toekomstige generaties van de betrokken tradittogemeenschappen, voor de volledige
socio-culturele Karamoja cluster (in Zuidoost Seeddoordwest Kenya en Zuidwest
Ethiopié, waar andere, dichtbijzijnde etnische peBye er nog steeds een semi-
nomadische levensstijl op nahouden), en voor de emogks- en

ontwikkelingsgemeenschap in zijn geheel.
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Ngakiro nguna euruaka

Erae akisiom na gina iwaritere aosou gina ke eldtggbaren a Ngikarimojong a lotoma
a losikinet gina a ngiriongeta ata lojokotau ané#lost kec eyakautene eyare a ngibaren.

Ebuku ngolo a Karimojong erae ngamairei 28,000j leyja kide Uganda, kide Afrika.

Guna epolok alotoma eripiripiye anakisiom ana ikaah Erai aosou ngina a ngitunga a
karimojong gina eyai epalag ka atakatiaka. Eraeuéenam guna igirir. Ace toonis erae
ngikito a ngikarimojong gulu ageut angopiyar. Esk&vap na ngina angatomwian ngina
elal ejie ka akinyas ngikito. Ikwangina erakataikagmojong ngikeyokok ngibaren nooi

kitaeta iwadio, edit ikec akidup ka athare ngikitdkiyok ngamon ka akiuriarit. Erae
akiyar a ngikarimojong ngina isidioro. Erae ekedkibwngolo emam ngadukioto, elal
atwanare ka adiak. Erae akwap ngina elal akolongerkm. Eyakautene apukan ka
ngitunga emam-ngejok, inges iyatakinit akimuriaké#msou ngina a ngamon ka
nginyomen amunaar. Guna ka awasia ngitalio ka egagikarimojong erae lobaren
emiat., todit bo awosou ngina ka angaleu ka elatajibaren alotoma Uganda. Nait
etakani awosou angikarimojong ingarakinit ngilogeyar kerono eyakautene ka akec
kwap. Amunaar kona eyakautene ngolo ka akwap akutitar nginya a ngibaren

nyikoni neni kolong sek angikasikou. Ikwangina elkiaor akwap, alalari kona akitere
ka ariamunit akingarakino alokinga inges nait enyassou ngina sek eyakatar

ngikarimojong.

Akidiat akitoi angibaren ngolo angikarimojong ageuagikaru ngitomon gulu alunyar,
area alosikinet akinyalakin ekitoi ngolo isitiyaetgikarimojong ka ngulu angibukui
anguluche alotome ekitatame ngolo ka akiyar angibaNguna nabo alosikinit aripirip
na area atheun ngikito ngulu ajokak kotere iyatakakidup ka akisiem kisitiyaete ejok.
Alotoma akisiem ngikito lu aponi toriamunae atermemmaseete ngakinei ekitoe make.
Ikwanginapei nyeyenere sek epite ngolo imukeetaibaign make aponi nabo
kiyatakinae aripirip epite ngolo emaseta ngibarkitoe make. Alotoma aripirip aponi
toriamunae atemar elal ka epol aosou ngina a ngikfong alotoma ekitoi ngolo
angibaen. Apotu nait ngikayenak gulu alokinga kiate aosou angikarimojong ka ngina
sek eyakatar ikec akitatamia ngitunga ngulu epaitkieyare angibaren. Abu aousou
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angikarimojong ka ngina a ngitunga a gulu alokirgiayalakin kiatak eyene ekitoi
angibaren. Aponi nait kiwarai epite ngolo imorikieeaosou ngina angikito alu kotere
iyatakino ekec kisitayae aloreria.

Ngikeyokok ngibaren gulu alokwap ka kidding Kkariwmg ikec aponitoriamunae
eyakatar aosou ngina ke ekitoi angibaren ka elatikito gulu elemere akitoi kotere
imuketa ngibaren kec. Aponi alotoma aripirip kintzae ngikito 209 eyelakina edolito
116 ka ngikalia 54. aponi toriamunae atemar etami lo toma ngirotin 130. nooi
edeke areit area edeke anaoroi, adolito ngike 2&oekitoi lo ngolo alalan pa engirir

kolong sek EKEK Iil).

Anguna ka ajokis ke ekitoi angikarimojong, eyaitaliunet epite ngolo isitiyaere ekitoi
lo alemaria ngikur alobaren. Abu erionget ngolpieipi aosou angikito angibaren toriam
atemar ithitiyae ekitoi lo ikwa ngikito ngulu angaatinio dang. Ikwanginapei eyakar
ekitoi angikarimojong angogogu ngina epedorere o#kit inges kingaren alotoma

akimukea ngibaren alo karimojong ka ngakwapin gardang €KEekx 1v).

Akaritas naga mam pa ewarit awosou angikeyokok argib bon, nait epite ngolo
imukeatar ngibaren dang make. Esitiyao aosou niggnasegis a ngibaren, ka aripiripi
aosou ngina a ngtunga ngilopeyeek. Itodiunitae atelkire imukeasi ngibaren make.
Eyai atametait atemar aosou ngina angikito angibalekarimojong itorunit tooma
akiyokit epite ngolo angibarenGIKEKYA IV, V).

Nguna ariamun alotoma aripirip ngikito angibareokatimojong erae epito ngolo kona
apolounio erionget ngolo eripiripi ngikito angibaré&anabo alalau kona ngikarimojong
akiyok akech moni. Akimukeun aosou a ngikito ngalogikarimojong iitakini etiae
angikito kotere imukere ngibaren ka ngitunga danly dsitaete ikes. Ayau aosou ngina
angikito angibaren acunankin ngitunga alokaliateligarin ka ngakwapin nguna alokinga
dand. Akingarakin erionget ngolo iwarit aosou ngamgikito eyauni ayiuni ngamon ka
nginyomen daadang ka eyauni ekisil nakweyfek vi).

Aosou ngina angikito angibaren alalau kona ka ktala ngikabokak ngikito akimor

aosou ka nguluce. Ngikabokak ngikito ngulu igiritkes esilereut aosou ngina a ngikito.
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Itodi aripirip na atemar ano kemora ngitunga aokakisitiyaeste emam nyengopiyari
eyenut ngikito angibaren. Etamakina aosou kikobateioma nganyameta ka ngatekerin
daadang, inges nait iuriari aosou na nyengopiad&ltk ngina imorikinor aosou na ka

ngina akwap angina ep@Kgk Vii).

Igiritae ngakiro nguna ka aripirip aosou ngina édgtoi ka akitongogu epite ngolo
isitiyata ngi keyokok ngibaren aosou naga. Eyatakpana aosou ka angaa ngirotin
ngulu kitongogoget ekitoi ngolo karimojongaet amgén, inges nait erauni epir ka

akitopol etic logo.

Ikwanginapei erakatar ngibaren epir angikarimojorapeikinit ngiriongeta ngulu
itoploete karimojong toyenut ka toripiripeta aosmina angikito angibaren, epite golo
isitiyaere ka itolosere ngaren. Erae akigir na adgihgarakinit alotoma akiyatakin eyenut
aosou ngina angikito angibaren atemar eyai tom@li@iangikarimojong. Nguna itayao
daadang akiuriar aosou na ingarakini etal ka alayaitunga ka ngibaren.

Engarak akisiom ngina ka aririp aosou angikito bagin ayenut ngikito ngulu ejokak
alo Uganda, anarea emam kolong pa ayenen aosolopige angolo eroko karimojong
isidiyoro. lyokiuni akisiom na aosou ngina angikisngibaren kotere eriamunete
nganyamete nguna alongaren dang, ka ingarakiniekgah angikarimojong daadang
nguna eyakasi (kwap Sudan, Kuju kide Kenya, Kwatinopia neni eroko ngitunga
eyarete ngolopei pite ikwa ngikarimojong) ka ind@ma ngiriongeta alotoma akitopol

akwap ka ebuku daadang.
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1.1 Background

This research, the cataloguing and documenting effaikoja’s ethnoveterinary
knowledge began as a component to an ongoing negrgment organisation-managed
animal health community program. Late in 1997, deethe bush of Karamoja, three
local non-government organisations (NGOs), (CHIREP and CVM/WC), were
involved in a participatory training of communitpimal health workers (CAHW). This
activity involved teaching how to diagnose andttexademic livestock diseases based on
western veterinary diagnosis and treatment prosochledicines were only scarcely
available in the country at the time, and foundéat®y only in Kampala and Soroti, where
they were sold in veterinary shops. The closestriredry shop to Karamoja was 5 hours
away by truck, in Soroti. This shop, facilitated dny international NGO (CVM/WC), was
the only vet-shop east of the greater Kampala angenned just months at that time. The
medicines were manufactured in Kenya, India anafirDuring the CAHW training, it
was noted that the Karamojong pastoralists posgeasdiigh level of indigenous
diagnostic acumen. Not only did they have local earfior each of the different livestock
diseases, they also knew a variety of local treaten® prevent/or and treat them. As far
as the NGOs present at the training knew, thistivadirst time that the pastoralists had
shared their ethnoveterinary knowledge relatinghtsir prized livestock. This was just

the ‘tip of the iceberg’.

The first phase of cataloguing the indigenous wedey treatments began in March,
1998. The cataloguing was undertaken, in ordentegrate the most confidently used
treatments into regional trainings. The next phafsdocumentation entailed selecting a
few of the plants to promote in agroforestry andsgientific validation field trials.

During this field trial phase, goats were obsen@the self-medicating. As very little is
known about animal self-medication, we set up atfitexhal study to better understand
livestock zoopharmacognosy. Continued researchvides revealed the depth and
breadth of Karamojong indigenous knowledge (IK).aMehile, external shareholders
got another glimpse into IK's potential for commiyniand CAHW local capacity

building. The research blended endogenous with emxmgs ideas and networks.
Endogenous approaches mingled both science artidradhereby adding value to both.
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This phase included ways to ‘re-discover’, re-inrveand make Karamoja’s
ethnoveterinary knowledge (EVK) systematically #adale for community use. The final

phase investigated how well this blended EVK difdisnto the community.

If the oral history and veterinary knowledge isttem, validated and used in community
groups, it will not disappear and could even belueestrengthen their society, to prevent
them from entering a cultural limbo and help theansition as the world around them

changes dramatically.

1.2 Problem statements

Karamoja has dragile indigenous knowledge data baggone to fragmentation. It is
primarily oral history with very little written dat, < 10% literacy (Uganda Bureau of
Statistics, 2007). The Karamojong protect theiigedous knowledge and fear sharing it.
Indigenous knowledge (IK) consists of beliefs, eslland practices as it relates to their
cosmology. They share IK through stories, cerem&sgends, dance, songs, drama and
even local customs. They will only share exhaustiM& of traditional medicines,
including human and spiritual treatments with theary close peers and children.
However, most mainstream livestock knowledge iselfreshared with other clan
members. The encroachment of modern approaches,ire.gchool and allopathic
treatments, constitutes an attack on the IK dasa bad culture. The young generation is
developing interest in school, external health camethods and even adopting non-
pastoralists’ values and goals. Cultural erosioevigent in their changed approach to IK
including: language, ethnomedicines, ethnoveteyinamowledge, cooking, building,

security, weather, raiding, etc.

The growing number dbcally endangered medicinal plarnpsesents another and related
problem. The area has high small arms insecurity dgforestation indices. Many trees
are cut for dense protection fencing and firewo&ihce they are semi-nomadic
pastoralists with limited agriculture experiencédieyt have little familiarity with

agroforestry, propagation, resource conservatiah @ntection. Additionally, less land
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area is available for dry season grazing than tlaicestors due to government
restrictions (Mamdangt al, 1992). Their transhumant lifestyle can put higbsgure on
settlement and grazing areas, and provides no imget planting trees. Yet, insecurity
and government restrictions interrupt the transminpatterns which normally allow

regular ecological renewal and intensify these qress all the more.

Karamojong people have marginalised lifestyle Their region has poor infrastructure
with high mortality and morbidity rates. The argsgprone to drought and famine. There
is some subsistence farming, but there is als@aigg dependence on food relief since
1980.

The government relationshipsare poor. Most Ugandans have categorized the
Karamojong as criminals and trouble makers, resylih the attitude that they are not
worthy of government services. The pre- and pad¢jrendence government focus has
not been on development, but rather on containnamt more recently - forced
disarmament. The prevailing government and westedhphilosophy is to transform the
Karamojong lifestyle from pastoralism to a sedentagricultural and non-livestock
mode (Cisterino, 1979; Muhereza and Otim, 2002).

Finally, the Karamojong culture and lifestyless focused on cattle, yet they have the
poorest veterinary services available in Uganda&irTiear exclusive interest in cattle, so
common to Nilotic peoples, must have been a copiaghanism for the climatologically
harsh and agriculturally poor environment (Kassabtal, 2008). It has also proven
remarkably resilient in the face of inhospitable@iesnments, less so regarding the social
pressures mentioned above. Every culture, howéasra breaking point. A culture built
on a single pillar, no matter how resilient, isrertely vulnerable to external forces. The
likely result, here as elsewhere, is an unnecessaige between tradition and modernity
in which the Karamojong will find themselves inrad-fall. Shorn of their traditions and
unable to participate in the modernism’s promisddre, they most probably will enter a
cultural limbo. Their unbalanced cultural structisea problem, yet possesses resources
for bridging this gap.
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The ecologicaénvironmenhas become harsher and the grazing area moredimitring
the lifetime of the elders. Over 36% of Karamojtsd has been gazetted to game
reserves that forbid settling and livestock graz{iwaura, 2005), and during the
colonial era (1920-1962), 20% of Karamoja's grazilagd was forcibly removed
(Mamdani, 1982). Furthermore, agro-pastoralists ghtsdurs and Karamojong
themselves, have increased homesteads and agmtudittivities in historical grazing
areas. This increases animosity and distrust whstofalists try to continue their age-old
practices. As a result of these environmental ceangve see increasing reliance on
external support and elements entering the systeereby diluting their indigenous
coping mechanisms. This dissertation is in resptm$ige above problem statements.

1.3 Research overview, aim and objectives

If the oral history and veterinary knowledge istvem, validated and used in community
groups, it will not disappear. This thesis catakjiKaramojong indigenous veterinary
knowledge, primarily on plant — based remedies, @hére aspects relating to
participatory action research process and locahagpbuilding. This thesis highlights

NGO-supported development efforts to incorporateKERNto community based animal

health (CBAH) programs and schools within the ragio

Cataloguing will help local institutions to re-enwper the Karamojong with their elders’
wisdom to better care for animals and to re-vahedrtown culture. This ongoing work
intends to introduce EVK into the school system tmdevelop and foster a sustainable
traditional livestock healers (TLH) network in thregion. These interventions will
encourage conservation of traditional medicines 'bith at the village and NGO level.
They will create awareness of IK and EVK to curbithdisappearance, promote use of
EVK and establish medicinal plant agroforestry scég. All of the above will encourage
TLH to develop marketable value-added natural petxlby ‘techno-blending’ locally

available treatments/preventatives and practicés aliopathic knowledge.
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The aim of this study was to investigate the ind@es veterinary knowledge of south
and central Karamoja in Uganda and to compile aamiate their oral (unwritten or

poorly documented) veterinary history and knowledge

This thesis had ningpecific research objectiveshat are laid out in six results chapters
and the appendices:

1. To document EVK remedies used to treat known desettzough verification of
indigenous remedies, their preparation and admatist, and the corresponding
livestock disease terminology (PapeCHAPTER Ill AND APPENDICES & II).

2. To confirm the corresponding livestock disease teotogy within the previous
objective (Paper IEHAPTER Il AND APPENDIX IIl).

3. To evaluate the anthelmintic effectiveness Albizia anthelminticaBrongn.
(Fabaceae) as a first step in investigating theothgsis that livestock self-
medicate (Paper IIEHAPTER IV).

4. To assessA. anthelmintics anthelmintic effect against natural infectionk o
mixed gastrointestinal parasites in sheep undetopsfield conditions in
northern Uganda (Paper IGHAPTER V).

5. To investigateA. anthelmintics effective dose against natural infections of
mixed gastrointestinal parasites in sheep undetopsfield conditions in
northern Uganda (Paper [IGHAPTER V).

6. To investigate self-medicating behaviours of Karpmg livestock based on the
field observations that generated the hypothesis dhimals seek out and graze
specific medicinal plants or employ other behawowhen sick. The survey
addressed three specific research questions:

a. do animals (domestic and wild) perform self-medi@abehaviours? If so,

b. what plants or other materials do they use? Aralfin

c. do people locally use these same remedies andébegies to treat disease
in livestock and/or themselves (i.e., are they uded in the local

pharmacopoeia)? (Paper ['ZHAPTER VI).
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7. To select and validate the use of plants and/oernadd that had more potential
for promotion within the subregion, e.g. establighithem in home gardens,
follow-up field trials and possible drug developrhéPaper V-CHAPTER Vii).

8. To document the ethnographic framework used tongthen EVK and to
encourage natural resource management through oagstfy and plant
conservation (Paper \GHAPTER ViI).

9. To compare ethnoveterinary knowledge (EVK) in thstady sites. Further, the
study addressed the following research questions:

a. has EVK diffused in Karamoja, as promoted by ttaglitional livestock
healers’ associations (TLHA)?
b. is EVK being used in community groups? (PaperdHAPTER ViiI).

All of the above objectives provide a cumulativguanent leading to the conclusion
that writing, validating and using oral history aneterinary knowledge help protect

it from disappearingCHAPTER IX).

1.4 Study area

1.4.1 Location and climate

The region of Karamoja, 28,000 kmalmost the size of Belgium, is located between
1°30 - 4° N and 33°30- 35° E in northeastern Uganda. This study, howewas
conducted primarily in Bokora and Pian administ&ticounties in Moroto and
Nakapiripirit districts, respectivelyThe majority of our data comes from the area
between 1°50- 2°40 N and 34°15- 34°53 E. Further, data were compared with
information from a baseline comparison survey wakl lin Dodoth county, Kaabong
district (30 N and 3409 E; Figure 1-1). The region has a semi-arid to arid
agroecology, characterized by an intense hot apdetison (October to April). There is a
single rainy season with peaks in May and July.dbgmer and January are the driest
months, typically with strong wind storms. Meamfall is 100 mm to 625 mm annually
(Inangoletet al, 2008). Daily temperatures average 30-35° C yaamd. Annual rainfall
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in the plain is rarely more than 25 cm. As a restlie plants grow under very dry
conditions and the dominant species are xerophilhike the soil is rather basic (Wilson,
1959).

Africa

Equator

Figure 1-1 Map of project area in Karamoja region green), Uganda. The projects sites are
noted, Bokora (blue) and Pian (pink) and a small aa around Kaabong in the north.

The terrain consists of flat grasslands with a ésattered thorn bushes and trees, except
along the seasonal rivers, where thickets and dpoffarests are found. The plains,
averaging 1400 m above sea level sloping to thd,vees punctuated by a triangle of
three extinct 3000+ m volcanoes each about 100 gart&rom another (Weatherby,
1988).

Karamoja consists of five administrative districtbese are further divided into counties,
sub-counties, parishes and finally smaller unitdedalocal council one (LC1) areas.
These, in turn, are composed of villages, localynedmanyattasor NGIERE. Counties

are commonly named after the dominant ethnic giobabitants.
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1.4.2 Vegetation and soils

The vegetation of arid-semi-arid Karamoja is dittiftom the rest of Uganda. It is more
similar to that of the cross border areas of Kenyadan and Ethiopia within the
Karamojong cluster. Thomas (1943) described thetadign of Karamoja as consisting
of Acacia-Combretum-Terminaliwoodland species associations, with a grass lafyer o
Hyparrhenia, Setaria, Themeda, Chrysopogor Sporobolusspecies Karamoja's soil
surface has been greatly compacted by a combinatfoarosion factors including:
extensive livestock trampling, reduction of plamtver, direct exposure to rain and

desiccation in the dry season (Wilson, 1962).

1.4.3 People, economy and population

The Karamojong still practice a semi-nomadic ongtaumant lifestyle like that of the
rest of the socio-cultural Karamojong cluster (Gvelt, 1952; Lamphear, 1992), found in
the arid-semi-arid area of northeast Uganda, sasth8udan, northwest Kenya, and
southwest Ethiopia (Figure 1-2). Men and their dbeek become seasonal nomads in
search of adequate pasture and water during teesatannual dry season (October —
May). This often stretches into extensive droughheir homemanyatta(locally called
‘ere’), a semi-permanent collection of mud huts@umded by imposing, protective thick
thorn bush walls, protecting families and livestéckn raids. Here, the women, children
and elders remain while the men travel with theedteck in search of grass during
transhumant periods. External contacts in Kararagganegligible and virtually all of the
population rely primarily on traditional health ptizes for themselves and their livestock
(Gradéet al, 2007).
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Indian Ocean

Equator

400

kilometers

Figure 1-2 Karamoja cluster geographic location inEast Africa. Countries include: SE
Sudan, Toposa (horizontal red); SW Ethiopia, Nyang@m (criss-cross blue); NW Kenya,
Turkana (diagonal green) and NE Uganda. Uganda paris divided into five districts with

Nilotic peoples and Kuliak people groups, Nakapirifrit (Pian criss-cross light blue),

Moroto (Matheniko and Bokora (purple diagonal), Kotido and Kaabong (green diagonal),
and Labwor district (criss-cross light blue).

Karamoja's total population is around 935,000 (UtmBureau of Statistics, 2002). The
people known as the Karamojong belong to many etlgnoups. The Karamojong
comprise five distinct Nilotic (Karimojong, DodotBie, Labwor, Pokot) people groups in
the plains and two small Kuliak (Sor and k) grolipmg along the mountains (Gulliver,
1952). SeeCcHAPTER I, Table 2-1, for more about Karamoja’'s inhabitanisguistic
classifications. Karamojong is a generic term Fa& assertive plains people of Karamoja:
Dodoth, Jie, and Karimojong. The Karimojong areHar divided into Pian, Matheniko
and Bokora ethnic groups. Each of the people grarpes has an explanation ; Dodoth
refers to the ‘first milk of a cow which has juselidered’, Jie means ‘fighters'.
Karimojong means ‘elders’, and stems back to ahtastory story that while moving in

pursuit of settlement land, the elders got tired eemained and some even died there,

10
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while the energetic continued to modern day Terd [gonsidered the ‘nephews’) to the
west. Even though all Karamojong people share thengous transhumant pastoral
lifestyle, customs and ritual, they rarely interadth other those outside their specific
clan due to frequent tribal warfare (Gragtéal, 2008a).

This thesis surveyed communities in the adminisgaunits of Bokora and Pian

counties, home to Bokora, Pian and Tepeth ethmeigy, and a few smaller clans.
Bokora county population is estimated at 95,000ilevRian has about 38,000 people
(Uganda Bureau of Statistics, 2002). Tepeth pojmuriavas last estimated to be 4,000
(Weatherby, 1988). However, the Tepeth populatienthinly spread around the

mountains not just in Bokora county, but also ire€dwii and Matheniko counties. We

therefore estimate Bokora people to be 88,000 apefh total to be 10,000.

Bokora and Pian ethnic groups share the same Badtéotic language, i.e.
Ngakarimojong, with slight tonal differences. Howevdue to armed reciprocal cattle
rustling, there are strong cultural taboos agaghstring livestock information between
clans (Mirzeler and Young, 2000).

The Tepeth are Kuliak. They live on the three sagawrolcanic mountains (Mounts
Kadam, Napak and Moroto), surrounded by differetitnie groups - Karimojong

(Matheniko, Bokora and Pian), as well Turkana aokid®. They have their own language
(Ngitepes), unintelligible to the Karamojong, aliigh most Tepeth also use
Ngakarimojong. Whereas the plains people are figtaler and live in huts, the Tepeth
are less aggressive and many still sleep in cawsatherby, 1988; Gradé personal

observations).

The Karamojong, as a whole, are said to be obsesgkedhe cow as the definition of
wealth and status (Knighton, 2005). However, thikutal wealth translates poorly to
western standards. By that standard, 80% of Kamsaphabitants live below the
poverty line and 76% of the Karamojong are parUginda’'s lowest wealth quintile
(Uganda Bureau of Statistics, 2007). Sixty peradnthe women have at least one co-
wife and 20% have more than two. Karamoja's basilth statistics are the poorest in

11
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the country, with only one health care bed avadldbt over 5100 patients and Uganda’s
greatest chronic malnutrition problem, with stugtiaffecting over half the children

population (Gray, 2008; Uganda Bureau of Statist®307). The most dire nutrition

status was during the 1980 famine (Biellik and Hesdn, 1981). Only 1.1% of the

population have completed primary school (Ugandee8u of Statistics, 2007).

1.4.4 Livestock

Livestock rearing is a key economic activity in Wda and represents 7.5% of the
country’'s Gross Domestic Product (World Bank, 2008)e highest livestock numbers
are found in the cattle corridor which extends dregly across Uganda, from the
pastoralist Ankole area to Karamoja region bordgrBudan and Kenya. The cattle
corridor inhabitants’ (Banyankole, Iteso and Kargong) primary income is from
livestock, however, only the Karamojong culturdiigve cattle at their cultural centre.
Their seasonal calendar revolves around grazingerpat Animals are used for food
(milk, meat and blood), whereas hides are fashiom@dclothes and sleeping mats. They
are used for ceremony — religious, warfare and iaggrand it is not unheard of for a
suitor to pay 100 cows for one of his wives. Notyoare cattle important monetarily,
peoples’ very self-worth and existence depends iwgstock ownership. In fact, the
districts in Karamoja are the only ones where treme more cattle than people, even
more sheep and goats than people (Uganda Burestatidtics, 2007).

The livestock commonly found in Karamoja includehod-horned zebu cattle
(Karimojong breed), sheep, goats, donkeys, camkisken, guinea fowl, turkey, ostrich

and a few pigs. The Karamojong also keep dogsuatihg, protection and herding.

Common animal diseases include: tick-borne diseasemplasmosis, babesiosis,
heartwater (cowdriasis) and theileriosis (easttcfea®r or ECF) and contagious diseases
(anthrax, foot and mouth disease (FMD), contagioogne pleuropneumonia (CBPP),
foot rot, haemorrhagic septicaemia, malignant dashr fever, tuberculosis,
trypanosomiasis, peste des petits ruminants, sheemnd goat pox, fowl cholera, fowl
typhoid, newcastle disease (NCD), strangles andetpox). Reportable animal diseases

include: lumpy skin disease (LSD), rabies, and eipdst. Serious zoonotic diseases

12
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include: brucellosis, rabies, tuberculosis and @xh(DVO, 2005). These diseases’
Ngakarimojong translations are found in AppendixWery little livestock epidemiology
data in Karamoja is available, but we found sommétéid data on tuberculosis prevalence
taken from slaughter samples at the Moroto arbra(Riitchardet al, 1975) and field
surveys (Inangolett al, 2008), both of which showed relatively low prearate ranging

of less than 1.5%.

Karamoja region has various weekly cattle markat&angole, Moroto municipality,

Iriiri, Matany, Lolachat, Achorichor, Namalu, Pamgmra and Bartanga (ACTED, 2008).
Kotido municipality hosts one daily and it is pgodttended. The most active cattle
market is in the centre of Karamoja, in Kangole.sMof the cattle sold are hauled out of
Karamoja for slaughter. The entire region has amng abattoir, built in Moroto this

decade; however it is still not in use at the tiofenriting. Each trading centre has a
ghasab to perform basic, primitive slaughter in ousaccordance, so that the meat is

saleable.

13
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Literature on Karamoja has been quite sparse; Pedbrad only 19 hits at the time of
writing. Three of these citations were for 2008 evdas zero for 1998-2006. Web of
Science had 37 hits, yet only 28 were actuallyckdi The fields of interest were
anthropology (5/28), ecology (5/28) and veterinagience (5/28). The earliest
literature found is from an British expedition repfsom 1897-99 journeying through

Karamoja en route to Juba (Macdonald, 1899a, kthe)second expedition was also

catalogued (Brooke, 1905), see maps in appendix IV.

TRUE! UNCENSORED! MOST PRIMITIVE and
INCREDIBLE SIGHTS
EVER FILMED!

ADMITTANGE

Foptend by MATT
TO PEREONE
1B YEARS OF AGI OR OWER

nataes

Figure 2-1 Playbill for a 1954 film produced by exfoitation filmmaker Kroger Babb. Has scenes
that would be shocking to an Americaraudience, including advertising announcing that theribe
wore "only the wind and live[d] on blood and beer." (Friedman, 1990).
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2.1 Traditional Knowledge Systems, pastoralism and coping mechanisms

Pastoralism, characterised as seasonally migratibgistence-oriented cattle and small-
stock herding is a traditional coping mechanism ettgyed in semi-arid and arid
environments with unpredictable climatic conditigBshlet al, 2001). The Karamojong
are considered semi-nomadic or transhumant pastsrédDyson-Hudson, 1966). Over a
hundred years ago, they devised extensive mechaniemensure the continued
productivity of their grazing lands. Through Kargais traditional knowledge system,
the elders have developed a system of land utdisatith permanent villagesranyattas

or NGIERE), situated on permanent water supplies most dfiand in the beds of sand
rivers, extending north and south through Karammigion (Dyson-Hudson, 1972b;
Mamdani, 1982). During the rainy season, all préidac takes place around the
manyattas, involving cultivating sorghum and liwest grazing. During the dry season,
young men herd most of the livestock and set upteary campskfaals or NGAOwII) in
areas to the distant east and west, their hertsritpron grazing land that had been left to
fallow, unoccupied during the rains, and perhapgyés, depending on how long the
elders had set that particular area aside. In th@gannas, the herders practice slash and
burn methods. In the eastern and western areaseveleasonal droughts are common,
they burn the plains toward the end of the dry aeaghe burn removes old, unpalatable
and nutritionally poor fodder. The fire also comgrshrub overgrowth (thickets) thereby
promoting regrowth of trees and grass savanna éibeb al, 2008; Savadoget al,
2008). Secondly, fires keep control tick and hamemesnt populations. Ticks carry
dangerous livestock diseases (anaplasmosis, balsstweartwater (cowdriasis) and
theileriosis (ECF)) and the ants, free to roamtrdgsground cover, destroy perennial
grasses, allowing annual grasses, herbs and shouBsurish. Finally, fire remnants
become nitrogen-rich fertilizer (Mamdani, 1982).aget al. (2003), Knighton (2005)
and Novelli (1988, 1999) have more detailed disomsson Karamojong pastoralism
practices, including their seasonal calendar, apeéets of community living, ritual and

age-sets.
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Nevertheless, there are evidences in arid areastrfigitional coping mechanisms are
becoming less viable due to several recurrent tsemamgeland degradation, recurrent
droughts and lack of policy changes (Kassatiual, 2008; Oba and Kotile, 2001).

2.2 Community devel opment approach

Blaikie et al. (1997) gives an overview of different communitywel®epment approaches,
contrasting three development paradigms: classig;liberal and neo-populist. They also
state that the main “challenge for developmenttfifacers is to develop flexible ways in

which exogenous and local actors and their knovdexim interact”.

The approach that we have primarily adhered tomesaf participatory action research as
a part of endogenous development. A developmentuadacompiled as a part of a

masters project proved to be helpful in these gipdtory learning and training processes,
as it gives practical tips and straight-forwarddglines for participatory techniques and
community development design (Stewart, 1998). Waddw(1998) in his research came
to the conclusion that participatory action reskasc

“a description of social research per se (albatedoesearch which is more
consciousof its underlying assumptions, and collectivistune, its action

consequences and its driving values) ”

Endogenous livestock development was given a goestview through Ethiopian
pastoralists’ case study (Homaeh al, 2008). Endogenous development is defined as
‘development from within’ or ‘development based nigion local strategies, knowledge,
intuitions and resources’ (Jenkins, 2000). Prakticasources for endogenous
development can be found through the Compas caorderseries and magazine (Arce,
2004; Foundation and Compas; Maffi, 2005; McCork&99).
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2.3 Acculturation

Acculturation was a term first coined in 1880 by American anthropologist, J.W.
Powell (1882) to characterise “culture change iogpess, and people’s associated
physiological changes”. However, Plato was the fosdescribe this social process th 5
century B.C. (Kraut, 1992; Rudmin, 2003). One & thost cited works on acculturation
defines it as “cultural change resulting from coaotius, first-hand contact between two
distinct cultural groups” (Redfieldt al, 1936). Acculturation has been taking place for
millennia, but contemporary interest in researchaoculturation grew out of a concern
for the effects of colonial European dominationimfligenous peoples (Berry, 2005;
Hallowell, 1945). Later acculturation studies foedson immigrants, whereas recently
immigrant status has also included refugees andtaage professionals in cross-cultural
settings (Berry, 2005; Bermt al, 1987; Del Pilar and Udasco, 2004; Katzal, 1963;
Rudmin, 2003; Stewart, 1999).

The phenomenon of acculturation has been the dutfjecuch attention and research in
the social sciences. Acculturation research hassadaover 68 different approaches with
various terminologies (Rudmin, 2003). One widelge@ched approach to acculturation
was outlined by Berry (2003). His analysis includadcategory for deculturated

individuals. Four distinct varieties of accultuoati were identified: (a) assimilation,

which is the result of complete identification witte dominant society; (b) integration,
whereby a strong identification with the societiegolved is maintained; (c) rejection,

which involves retention of the cultural identityttrejection of the dominant society; and
(d) deculturation, in which the people involved fai acculturate to the dominant society
and also fail to retain their own cultural identifpel Pilar and Udasco, 2004).

Furthermore, while originally applied to group-léveccurrences, it is also widely

recognised as an individual-level phenomenon (Betryal, 1987). Research on the

individual level shows widespread evidence that tmpsople who experience

acculturation are not destroyed or greatly demsedli rather they find opportunities

(Berry, 2003).
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2.4 Karamojong ethnography

The earliest mention of the tribes in Karamojarnf a British military expedition in
1897. It contains a variety of ethnographic infofimra including notes on customs,
including physical characteristics, mode of sulesise, religion/laws, arts and
manufactures, personal adornments their generalactes. According to these first
records the Karamojong “were singularly honestpbeothe most honest savages | had
ever met” (Macdonald, 1899b). This early expeditguggested the tribal history as it
relates to their present and past geographic loligion and also listed 105 vocabulary
words (Macdonald, 1899b).

2.4.1 Ethnic groups

The people known as the Karamojong belong to mamyi@ groups, which can lead to
confusion (Table 2-1). Colonial records in 1899sslfied them ethnolinguistically as
Nuba-Fulla, and more specifically Hamitic (Macdahdl899a), yet later as Nilo-Hamitic
(Dyson-Hudson, 1963). Twenty-five years later, twre called the central group of the
‘Nilotes of the Plains’ (Novelli, 1988).

The Karamojong comprise five distinct Nilotic peepl (Karimojong, Dodoth, Jie,

Labwor and Pokot) in the plains and two small Kilgroups (Tepeth and Ik) found

along the mountains. Karamojong is used as a genenn for the dominant plains

people of Karamoja: Dodoth, Jie, and Karimojonge Harimojong are further divided

into Pian, Matheniko and Bokora ethnic groups. Kiog (2005) charted out the ethnic
relationships with the two major groups of ‘Nilo¥&aans’ and Afro-Asiatics. All groups

living in Karamoja fall in the Nilo-Saharans groapd all continue to be together in the
sub-group Eastern Sudanics. Classifying the Tepgtlthe most problematic, both

ethnographically and linguistically. Tepeth arereaunded by strong Nilotics influences.
As a consequence, their language is getting abdpsirailar to the now extinct Nyangiya

(Table 2-1) language (Bender, 2000). They are Usyait loosely as a Kuliak group,

where the Ik (Tueso) of remote northeastern Karanamg more confidently assigned
(Blench, 2000; Knighton, 2005).
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2.4.2 Linguistics

The first explorers through Karamoja did not chegdse the language(s) of Karamoja
(Brooke, 1905; Macdonald, 1899a, b). Although Mawd (1899 a, b) suggested a
common origin with seven languages, including thols&urkana, Donyiro and Maasai,
whereas Brooke(1905) mentioned that the Karamojanguage extends up to southern
Abyssinia (Ethiopia). There is still an ongoing debamong philologs over connections
and divisions when classifying languages found iarathoja (Bender, 1996, 2000;
Blench, 2000; Bryan, 1945; Ehret, 1967; Ehret, 2@dodman, 1970; Greenberg, 1948,
1957; Greenberg, 1963a, b; Huntingford, 1956; Ktugh 2005). There is general
agreement on Greenberg’'s phyla classification,l@giéng all African languages into
four phyla (Bender, 2000; Greenberg, 1963a). O$ehghyla, Nilo-Saharan is the least
widely accepted; unfortunately this is where ak thnguages of Karamoja are found
(Bender, 2000). Dyson-Hudson (1966) identified tHahnguage and ethnicity as Nilo-
Hamitic. They have also been grouped as NiloticmiaSemitic and central Nilo-
Hamitic, specifically the Teso group together wille, Dodoth, Toposa and Turkana,
while the ‘others group’ in central includes: LabwdNyakwai and Npangeya
(Huntingford, 1956). The Pokot language (Suk) falisthe Southern Nilo-Hamitic
languages, which also comprises Maasai, the bestskrethnic group internationally
(Blench, 2000). Others put Pokot in Southern Nilativision within the Kalenjin group,
far removed from Maasai who are grouped in the défashilotic division. There is a
linear linguistic classification chart of Ngakargomg charted in Knighton’s book
(2005), which is adapted below, however differdrant that of Blench (2000). For the
sake of this thesis, we will follow the table below
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Table 2-1 Ethnic groups and their linguistic clasdication in Karamoja (adapted from
(Gulliver, 1952; Knighton, 2005)

Inhabitants of Karamoja, Inhabitants of Karamoja cluster area Members of the ethno-
Uganda =Karamojond’ social Karamoja cluster

Country people LINGUISTIC GROUP
Karimojong (Bokora*, SW Ethiopia Donyiro = NyangatongeN Karimojong (Bokora*,
Pian*, MathenikoEN Pian*, MathenikoEN
DodothEN DodotheN
JieEN ToposagN JieEN
SE Sudan JiyeEN ToposeEN
Pokot = UpesN DonyiroEN
Labwor = TobumwnN NW Kenya TurkanaeN, TurkanaeN
Pokot = SulsN
Tepeth* = Sok
Ik = Teusok Uganda Karamojong EN,
Pokot = UpesN

[Nyangiyak] ~extinct

®Karamojong = all the people living in Karamoja Udanregardless of ethnicity. All the groups listed
in the first column

*ethnic group discussed in this thesis

Linguistic classification:iEN — Eastern Nilotic,SN — Southern Nilotick — Kuliak, wN — Western
Nilotic. All these languages are part of the Nil@h@ran phylum — one of the four phyla of African
languages. All, except — Kuliak (i.e. Ik and Tepeth) are of the Chari-N8ab-phylum and the
Eastern Sudanic family and the Nilotic Branch, vahi@as three divisions, i.e. Southern, Eastern and
Western

There are other smaller ethnic groups in Karanwaare not listed

Now, a brief discussion on the key ethnic grougar(PBokora and Tepeth) surveyed in
this dissertation according to their language gy (denoted by * in Table 2-1). As
was said earlier, there are four African languagday and all peoples in the Karamojong
cluster are included in the Nilo-Saharan phylum i@Kton, 2005). Bokora and Pian
ethnic groups share the same Eastern Nilotic lagguze. Ngakarimojong, classified to
the Tunga language group, more specifically in ltoéuko-Maa subgroup where the
Maasai and Samburu languages fall. Dodoso (Karamgojeeople living in northern

Karamoja, Uganda) use an ltunga dialect of Ngakajong. However, the rest of the
Karamojong cluster falls in the Itunga/Karamojongbgroup and use the Ngajie
language. Ngajie has at least four dialects, i.enyido (Dongiro), Toposa, Jiye and
Turkana (Knighton, 2005).

Tepeth, also called Sor or Soo in the literatwsenia different subphylum with Ik and

Ngangiya of Karamoja, Uganda, which make up theigkubranch of languages. This
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ethnolinguistic group has proved to be difficultcetegorise and confusion and debate on
its exact status continues today. Their languaggtees or Soo, is unintelligible to the

Karamojong, although most Tepeth also use Ngakgoingo

2.4.3 Research in Karamoja

The earliest study of Karamoja was taken from tadisetic approach by British military
detach, surveying for natural resources, obviougsiraloof description of people they
observed. Karamoja has always held fascination igiders, probably because the
traditional pastoralists’ lifestyle and environmemere so different from their own.
Eventually, the focus changed to a more socialarebeapproach and gradually a more
enculturation approach and emic vantage point ehddecumentation was exclusively
by foreigners, eventually by Africans and Ugandaars] it was not until this decade
when the first Karamojong has started his PhD. @ltih, even he takes an outsiders

vantage-point as he is studying the wildlife antiliie own culture.

As related above, the earliest ethnographic stfdye Karamojong was by Mcdonald
(1899b). The next reference we found was more ,bgiebined from a 1903 expedition.
The people were differently named ‘Karamojo’ andbsequently described as
"treacherous and of a low negro type, sooty blatlough splendid runners, and
averaging over 6 feet in height... they are very akté and objectionable, and one must
be careful in dealing with them” (Brooke, 1905).eTlatter author noted their adornments
“the Turkana pad (atop their head) plastered witld rat the back of the head, also iron
and ivory bracelets and iron collars”. The saméautvrote that the Karamojong were
“evidently once the dominant race, but as a regulebellions, as well as of the Hamitic
invasion, became split up into smaller tribes”. \day likewise wrote from an
expedition vantage point, on a geological tour (\&agl, 1931). Although he wrote in a
more detailed ethnographic way, self-admittedlyvigings lacked true anthropological
tools. However, he did capture quite a bit of infation. It would be another 30 years
before a team would systematically record both rapibiogical and ecological data on
the Karamojong, Neville and Rada Dyson-Hudson,sband/wife team (Dyson-Hudson,
1963; Dyson-Hudson, 1966, 1972a; Dyson-Hudson, B9D%son-Hudson and Dyson-

Hudson, 1980). Their accounts were much fuller lesy twere social anthropologists
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working directly with the pastoralists. Dyson-Hudsavrote the most complete study of
the Karimojong (Novelli, 1988). Barber (1962) pshied a paper entitled ‘The Karamoja
District of Uganda - a pastoral people under cabnule’ details, from an etic
perspective, why Karamojong have poor relationshiji the government and further,
well earned “resentment of the Karamojong to gowemnt control” (Barber, 1962).
However, his knowledge did not stem from sociakegsh, but rather literature search
from government documents and policies, startind) W898 when a military expedition,
led by Macdonald, set up treaties with local inkeatis. Most of these documents proved
difficult to find, but Barber's paper is well writh and persuasive. Mamdani picks up in
the middle of where Barber was going, advocatingHe traditional knowledge systems
and coping strategies in relationship to ecologgt famine prevention, till the British
government stepped in (Mamdani, 1982). The nexideess to take interest in
cataloguing their observations of Karamojong soc&lvorks were three different Italian
Comboni priests, i.e. A. Pazzaglia, B. Novelli aMl Cisternino (Novelli, 1988;
Pazzaglia, 1982). Cisternino wrote his M.A. the@awnsea, Wales 1979) with the
provocative title ‘Karamoja, the human zoo’. Wher&ovelli spent 14 years working in
Karamoja, one of his roles was teaching the lcmagjliage and sociology to newcomers.
As part of the preparation of the present thesisade followed lessons with Novelli.
Catholic priests commonly change their parish liocet every few years, thereby living
among different Karamojong tribes, so that they gamer quite a bit of perspective.
Sandra Gray, following her PhD (Kansas Universit992) in nearby Turkana, has
authored quality social anthropology with nutritdnand conflict components in
Karamoja (Grayet al, 2006; Grayet al, 2003; Gray, 1997, 2000, 2008). More recently,
there has been some graduate research carriedh ddaramoja and a few are still in
progress, including the first one by a Karamojongame warden Daniel Aleper at
Norway’s Agricultural University of Life Sciencestudying the roles of elephants and
fire in the regeneration of acacia trees in Kid®&agional Park. An American economist,
M. D. Quam (Indiana University 1979) wrote his tisesn pastoral economy and cattle
marketing in Karamoja, whereas British theologinknighton not only wrote his Ph.D.
(University of Durham, 1990) about the Karamojohgt did it through an enculturation

approach, living among the people for two yeargha mid-80’s (Knighton, 2005),
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similar to this thesis with 5Syears enculturatiorua@ went on to do more work on
pastoral economics (Quam, 1978), while Knighton kasilarly continued to use
Karamoja as a favourite case example in much ofdsisarch since finishing his graduate
school as he now is a dean at Oxford.

2.5 Karamoja Vegetation survey

The vegetation of arid-semi to arid Karamoja igtidit from the rest of Uganda. It is
similar to the environment of their cross bordeighbours of Kenya, Sudan and Ethiopia
within the Karamojong cluster, filled with shrulidkets, characteristic of very dry areas.
It is thought that in the early 1920's that bulkkdramoja was divided into three natural
zones, corresponding to different climate condgio@rass and tree steppe were found in
the dry parts. A lush grass savanna covered thsetractas, whereas forests were found
in the uplands and larger mountains. Shrub thicketse then confined only to the
exceptionally dry parts (Dyson-Hudson, 1972b; Manid8982; Wilson, 1962).

The earliest available vegetation literature fordfaoja is from an economic botanist, A.
S. Thomas in 1943, where he gives a brief desoriptif the topography, soils and
pastoralists of Karamoja. He examined a ‘consideralbnmbers of specimens’ that he
and others had collected: Liebenberg in 1931, WEgheling (1936), N. V. Brasnett

(1937) and three of his own collection trips (193839 and 1940) in order to write his
‘preliminary account’ of Karamoja's vegetation (B34 In his reference list, he cites
other references that are no longer accessiblen@b@1943) admitted Karamoja flora is
not completely known due to travel difficultiesrainy weather, when herbs are in active
growth form and as many of the woody plants havey \&hort flowering period.

Furthermore, he failed to obtain fertile material Epecific identifications. The latter

author, however classified eight main vegetatiqesy

1) open grasslands of the plains in the south and (gesss steppes);
2) woodlands of the hills in the south and west (tapsavanna woodlands);
3) grasslands of the broad valleys in the centre (mgrasslands);
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4) grasslands in the east (grass steppes and savannas)

5) riverain forests (tropical riverain forests);

6) woodlands in the east and north (tropical savanmadiands);

7) acacia woodlands and thickets in the east (tropicahland);

8) mountain vegetation — woodlands, forests, shrubbgrtands, grass moorlands
(tropical savanna woodlands, tropical upper mouantain forest, tropical alpine

elfin woodland, mountain grassland)

Other mentions of Karamoja vegetation were foun@itson’s report (1962). It refers to
Forest Working Plans of Mts. Moroto, Napak and Kad#®hilip 1955-58) but has very
little information on the montane savanna compasitEggeling (1938) wrote ‘Savanna
and Mountain Forests of South Karamoja'. Wilson6@)0put particular emphasis on the
‘disastrous’ effects of overgrazing — at the saime tcorrecting Thomas’ observation that
cattle caused soil compaction. Wilson (1962) cametlthat abundant evidence shows
that 40 years ago much of Karamoja was a grasssavén a review of the latter’s work,
it was pointed out that extensive observations weaele from looking from the road,
tracks and footpaths without indication that he wdeep into the bush, but rather used

aerial photographs to classify and map out Karatmejgetation (Goodier, 1963).

Other references of Karamoja’'s floristic compositizere found in ecology articles
investigating cheetah habitats (Gros and Rejmah@89). This text created a digitised
map reportedly from Langdale-Brown’s 1964 vegetatieries, although it was most
probably done from Wilson’s report on Karamoja (sbeve) which was part the same
series that Langdale-Brown had compiled for the odsUganda. For a brief time,
vegetation densities and compositions were found dhe internet,

www.karamojadatacentre.orgunfortunately, this website is no longer avdédab

Mahmood Mamandi, Ugandan anthropologist and palitscientist, reviewed historical

vegetation records in 1982, discussed the detéivoraf vegetation as a result of
colonial rule and their exploitation of the Karamog. This included ‘alienation’ of

grazing lands, outlawing hunting and de-stockingatfle as the solution to the resulting
over-grazing (Mamdani, 1982).
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2.6 Ethnobotanical studies

There have been no ethnobotanical studies in KgeanThere was only one in the
cluster, namely in Turkana in 1980 (Morgan, 19&hiopia has the most plentiful
ethnobotanical and ethnoveterinary documentatiorthe area (Gemedo-Dallet al,
2005; Gidayet al, 2003; Gidayet al, 2007; Teklehaymanait al, 2007; Unruh, 2005;
Wondimuet al, 2007; Yinegeet al, 2007), although none of them have been Ethiopia’s
corner of the Karamoja cluster. Recently, WWF hiasted a project in the ecoregion
which includes Karamoja. The expected outcome igfifpject is to protect the species-
rich natural resources from perceived threats frpeople and livestock, including
poaching and potential desertification from soiloston and perceived livestock
overgrazing (WWF, 2008). They have a partnershij Wiants and People to undertake
ethnobotanical studies with Samburu pastoralistsv(.wwf.org).

2.7 EVK surveysand EVK R&D in pastoral Africa

Ethnoveterinary knowledge (EVK), synonymous to xietay anthropology, was first
coined by social anthropologist C. M. McCorkle (Mukle, 1986, 1989a; Sollod and
Knight, 1983). The accepted EVK definition is “...thelistic, interdisciplinary study of
local knowledge and its associated skills, prastideeliefs, practitioners, and social
structures pertaining to the healthcare and hedlthisbandry of food, work, and other
income-producing animals, always with an eye toctical development applications
within livestock production and livelihood systemmnd with the ultimate goal of
increasing human well-being via increased benéfits stockraising” (McCorkle, 1995).
McCorkle and veterinarian E. Mathias did much af #VK research, especially in the
socio-cultural realm (Mathiast al, 1996; Mathias and McCorkle, 2004; McCorkle,
1995; McCorkle, 1986, 1989a, b; McCorkle and MaHiéundy, 1992; McCorklet al,
1996). More recent EVK research has been led bylpelom developing countries,
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where EVK is still widely used (Bizimenyeret al, 2005; Bonet and Valles, 2007;
Gakuya, 2001; Gathunet al, 2004; Githiori, 2004; Githiorét al,, 2006; Githioriet al,
2003; Kokoet al, 2000; Kokwaro, 1976; Kone and Atindehou, 2008jdNa et al,
2008; Namanda, 1998; Ndt al, 2001; Njoroge and Bussmann, 2006, 2007; Tal,
2003a; Tambourat al, 2000; Yinegeret al, 2007). Traditional veterinary practice is

based on indigenous knowledge passed on from gereta generation.

A rather exhaustive compendium of ethnoveterinaeglical practices in Africa has been
published in two Intermediate Technology books tlathias and McCorkle teamed up
to edit with other actors (Martiat al, 2001; McCorkleet al, 1996). These books are
unique as they have painstakingly drawn from harfirtd grey literature

There have been no ethnoveterinary medicine studi&aramoja, other than those by
this author (Gradét al, 2008a; Gradé, 2001; Graéé al, 2008b; Grade and Longok,
2000; Gradé and Shean, 1998; Gratiél, 2008c; Gradé&t al, 2007; Kugleroveet al,
2007). Literature has one article about Karamoj&MK, but it has no information on
treatment and focuses on EVK disease identificatiechniques of rinderpest in
comparison to serological laboratory diagnosis t(&bsal, 1998). Only one study has
been done in Uganda, although in a different ederysas a fraction of Tabuti’'s PhD
research where he listed 38 plant species thapebple (non-pastoralists) of Bulamogi
county use to treat cattle (Tabetial, 2003a). Likewise, limited data was found for only
one tribe within the entire Karamojong cluster @ama in Kenya) (Wanyama, 1997a, b).
This was within a how-to manual by an internatioN®0O on the Samburu tribe (not in
the cluster), but it did also have some data onTilmkana pastoralists living near the
Samburu border. In the neighbouring countries, dpilai has the most plentiful
ethnobotanical and ethnoveterinary documentatiorthen area (Gemedo-Dallet al,
2005; Gidayet al, 2003; Gidayet al, 2007; Teklehaymanait al, 2007; Unruh, 2005;
Wondimu et al, 2007; Yinegeret al, 2007), although none of them have Ethiopia’s
corner of the Karamoja cluster. Pastoral EVK stsidiave taken place with the Fulani
(Alawa et al, 2002; Leeflang, 1993; Nét al, 2001), Samburu and Turkana (Bussmann,
2006; Wanyama, 1997a, b) and Maasai, (Jatad, 2004; Ole-Miaron, 2003). They all
invariably agree that EVK has evolved by trial ardor over generations and that it is
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shared by oral tradition. Jacat al. (2004) agrees with our study in that one should
embrace the best of western and EVK in order t@ligvthe best comprehensive animal
health care service for pastoralists. We were &blaccess two PhD theses that were
based on EVK, one from Creole farmer West Indiein{dad and Tobago) (Lans, 2001
at Wageningen) and another from Kenya (Githior£2@t Uppsala). Both authors’ field
research took place in their birth country, althoufeir studies were completed in
Europe. Lans’ impressive thesis documented EVK wfidad and Tobago’s livestock
sector (0.1% to the GDP), primarily small stockdeok, and then she explored avenues
for to complement allopathic knowledge and prasti¢eans, 2001). Githiori thesis
(2004) evaluated eleven common livestock dewornssed by pastoralists and small
stock holders in western Kenya, where livestockaezontributes over 10% to the GDP.
This thesis assessed anthelmintic activity in véral in vivo in sheep and mice and
found that none of the plants were effective at stendard he set of 70% (Githiori,
2004).

Other than the abstracts that the Intermediate fi@oby editors found (Martiret al,
2001; Mathiaset al, 1996), literature is sparse on participatory detiion of EVK,
Catley attempts to review participatory approadhedryland Africa, however it focused
on epidemiology, namely disease identification antl validation (Catley and Leyland,
2001). However, the ANTHRA project led by a womeN&O in India, has farmers
actively participating in the evaluation procesh@@eet al, 2002). Indeed, India is in
the forefront with EVK and other grassroots inndmatand dissemination through the
Honey Bee Network, although it can be difficultaocess the information and they are
rarely found in peer reviewed journals. One manuals found that also used
participatory validation of EVK in villages, alsa ilndia and part of the Honey Bee
Network (Vivekanandan, 2000).
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2.8 Fiddtrialson plant dewormersfor livestock

This thesis focused on one deworming platijzia anthelminticaBrongn. (Fabaceae), a
slow growing tree whose bark has previously begronted to contain triterpenoid
saponins, histamine, tannins, and other phenotigponinds (Carparét al, 1988; Khalid
et al, 1996; John®t al, 1999). East Africans widely us® anthelminticato control
helminth parasites in human and animal medicin&Sudan (Koko, Galal & Khalid,
2000), Ethiopia (Desta, 1995) and Tanzania (Mihf94).

This plant has been well-studied, in field trialsdain vitro lab and chemical studies
(Chapmaret al, 1997; Desta, 1995; Gakuya, 2001; Gathainal, 2004; Githiori, 2004;
Githiori et al, 2006; Githioriet al, 2003; Gradét al, 2008b; Gradét al, 2007; Johns
et al, 1999; Khalidet al, 1996; Kokoet al, 2000; Runyorcet al, 2006; Selmart al,
2002; Stepelet al, 2004; Tabuti, 2007; Tschesche and Forstman, 19&ig, and Kubo,
1988). Efficacy findings have varied from ineffegtito marginal to efficacious. (see
CHAPTER V, Table 5-1).

2.9 Sdf-medication in animals

Evidence for animals’ self-medication has accunadaiver the past two decades
(Engel, 2002; Hart, 1990; Huffman, 2003; Lozan®8)9 Research has concentrated on
Africa’s great apes. Janzen (1978) was the firstuggest that ingested secondary plant
compounds actually help animals to combat parasResearch has since identified
chimpanzees’ self-treatment for internal parasitismough leaf-swallowing ofspilia
spp. (Asteraceae) (Wrangham and Nishida, 1983)béttel pith chewing ofVernonia
amygdalinaDelile (Asteraceae) (Huffman and Seifu, 1989) adl \we other species
(Lozano, 1998). Other studies approach proving-reellication by identifying and
isolating biologically active compounds responsifdlespecific pharmacological effects,
for exampleV. amygdalina, (Huffman et al, 1993) Albizia grandibracteataTaub.

(Fabaceae) andrichilia rubescensOliv. (Meliaceae) (Kriefet al, 2005) from which
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antiparasitic and antibacterial compounds have ligaated following observations of
chimpanzees. Watt and Beyer-Brandwijk (1962) ead@umented that indigenous East

and South African people use some of these plantsealications.

The study of self-medication in animals is known ‘asopharmacognosy’
(Rodriguez and Wrangham, 1993), defined as theysitidecondary plant components or
other non-nutritive substances used by animalssétiFmedication (Huffman, 1997b).
Huffman (Huffman, 2008) recently broadened the rd@€in to include behaviour and
non-plant substances used to suppress diseaseeahémce animal health. Use of soils
and their properties has been well-documented immonan primates and elephants
(Engel, 2002) as have other behaviours (s@eTER Vi) that do not include ingestion of

soils or plants (Clark and Mason, 1985; Lozano,8)99

There has been little reference to livestock oeottomestic animals in the field
of zoopharmacognosy. Moreover, most research hes I behaviourists’ observations
of wild or zoo animals, predominantly primates. tBe other hand, many farm animals
lack access to self-medication because they ardineohand given a specifically
developed diet that has little bearing on what theyld get in the wild (Engel, 2002).
Research has shovimvivo antiparasitic effects of tanniferous plants thmal ruminants
may browse and graze (Niezeh al, 1998; Paoliniet al, 2004). However, definitive
work on sheep self-medicating, when challenged hllitless-producing foods, was the
first demonstration of multiple malaise-medicine s@gations  supporting
zoopharmacognosy (Villalbet al, 2006).
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Abstract

Ethnopharmacological relevanc&he people of Karamoja of northern Uganda chiefly
rely on ethnoveterinary knowledge (EVK) to conttommon livestock health problems.
In spite of cattle’s central role in Karamojongtoué and livelihoods, there has been no

systematic recording of their ethnoveterinary plaased cures to date.

Aim of study: To document the remedies used to treat the knoiseases, their

preparation and administration.

Methods: Data were collected using semi-structured intevgieguided questionnaires,

group discussions, direct observations and codladtips.

Results:We present information on 209 plant species anddi8plant materials. Plant
species are distributed over 116 genera and 54iégsmThe most common medicinal use
was treatment against anaplasmosBalanites aegyptiacys Carissa spinarum,
Warburgia salutarisand Harrisonia abyssinicahad the most uses of all species. All
different plant parts were used, without one paihy considerably more common than
any other. Most remedies listed used a single digre, typically soaked in water; only
12.85% remedies used multiple plants. The routadwhinistration was primarily oral
followed by topical applications. Almost all plargee collected from in wild; none of the
few cultivated plants used had been planted foricivead purposes.

ConclusionsThe pastoralists in the study site possess alweBEVK which they use to
maintain animal health. Their rich knowledge anghhdliversity of plants was recorded

here for the first time.

Keywords: Ethnoveterinary knowledge; Traditional medicindyaRnacopoeia; Ethnic

groups; Ethnobotany; Pastoralists
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3.1 Introduction

Livestock rearing is a key economic activity in dda, representing 7.5% of the Gross
Domestic Product (World Bank, 2008). Highest lieest numbers are found in the cattle
corridor which extends diagonally across Ugandanfthe pastoralist Ankole area in the
southwest, touching Rwanda and Tanzania, to tharkeja region bordering Sudan and
Kenya in the northeast. The cattle corridor intaitd’ (Banyankole, Ilteso and
Karamojong) primary income is from livestock. HoweyvKaramojong even have cattle
at their centre, culturally and socially. Not orlse cattle important monetarily, but also
the people’s very self-worth and existence is lthke livestock ownership. In fact, the
Karamoja districts are the only ones in Uganda wtikeere are more cattle than people,
including even more sheep and goats than peopleAIMA2003). The Karamojong and
other closely-related ethnic groups within the {gamltural) Karamojong cluster
(Gulliver, 1952), found in the semi-arid area ofrtheast Uganda, southeast Sudan,
northwest Kenya, and southwest Ethiopia, still ficaca transhumant lifestyle. Men and
their livestock become nomads in search of graamegs during the long annual intense
hot and dry season (October — May). This oftentctes into drought back at the home
manyatta (semi-permanent family housing units) whte women, children and elders
remain during transhumant periods. External costacid influences in Karamoja are
minimal and 99% of the population exclusively rely traditional health practices for
themselves and their livestock (Gragtéal, 2007).

The Karamojong appear marginalized due to: 1) échiaccess to and use of allopathic
livestock medicines; 2) poor veterinary serviceviter coverage; 3) high uncontrolled
levels of both endemic and epidemic diseases; amidligible economic development
(Jost et al, 1998; Oxfam, 2001; Uganda Bureau of Statistid3)2). This fosters

pastoralists’ long term and continued relianceraditional animal health care practices
or ethnoveterinary knowledge (EVK). This relianae BVK is compounded by: high

livestock/knf density; strong reliance on livestock for liveldth and richness in both

cultural history and biodiversity (Muhereza and mMti2002; Nanyunja and Baguma,
2005). As a consequence, Karamoja has virtuallalternatives to local medicines for
livestock and human health. Their human healthissigg however are considerably
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better than those of neighbouring Kitgum distrithis suggests they have great aptitude
in using indigenous health systems (Oxfam, 200b)wéter, rapidly decreasing trends in
both Karamojong medicinal plant biodiversity andurees of income over the last 50
years were observed by (Nanyunja and Baguma (2005).

Ethnoveterinary knowledge was first defined by Mddein 1995 as:
“...the holistic, interdisciplinary study of local &wledge and its
associated skills, practices, beliefs, practitisnand social structures
pertaining to the healthcare and healthful husbaatifood, work, and
other income-producing animals, always with an égepractical
development applications within livestock produntiand livelihood
systems, and with the ultimate goal of increasioghén well-being

via increased benefits from stockraising.”
By far the most-studied element of EVK has beet dhanedicinal plants.

Ethnoveterinary knowledge, like other traditionablwledge (TK), is passed on by word
of mouth. Therefore, EVK is prone to fragmentatf¥inegeret al, 2007); particularly in
Karamoja where its language was first transcrikeedl850. As in other parts of the world,
this EVK is thought to be disappearing at an alagmate. Despite the centrality of cattle
and the almost 100% reliance on EVK in Karamoja&rghhas been no systematic
recording of veterinary cures in Karamoja to date.even in the entire Karamojong
cluster. We encountered only one article for thestelr that was written almost 30 years
ago about the closely related Turkana of Kenya (jdor 1981).

The aims of this study were to document the indigenveterinary knowledge of south
and central Karamoja in Uganda and to documentdiredies used to treat the known
livestock diseases and other animal husbandryatidits, highlighting their preparation,

processing and administration.
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3.2 Materials and methods
3.2.1 Study site

The region of Karamoja is located between 1°30'N 4nd 33°30' - 35° E. However, the

majority of our data comes from the area betwe®0't’ 2°40' N and 34°15' - 34°55' E.

Mean annual rainfall ranges from 100 to 625 mmhwte higher amounts in the

surrounding mountain ranges. Daily temperaturesaaee 30-35° C. The region has a
semi-arid to arid agroecological environment angriane to cyclical droughts that may

last 5 — 15 months. The terrain is flat grasslarith & few scattered thorn bushes and
trees, except along the seasonal rivers, whergetsiand patches of gallery forests are
found. The plains are punctuated by a trianglehofe extinct 3000 m volcanoes each
about 100 km apart from another, supporting dry tawom forests (Thomas, 1943;

Weatherby, 1988).

Thomas (1943) described the vegetation of Karamaga consisting ofAcacia-
Combretum-Terminali@pecies associations, with a grass layadygarrhenia, Setaria,

Themeda, Chrysopog@ndSporoboluspecies

Total population is around 935,000 (Uganda Burddstatistics, 2002) and contains five
distinct Nilotic peoples in the plains and two shié@lliak groups (Tepeth and Ik) found
along the mountains (Gulliver, 1952). Karamojonguged as a generic term for the
dominant plains Nilotes of Karamoja: Dodoth, Jied &arimojong. The Karimojong are
further divided into Bokora, Matheniko and Pianréthgroups. Our survey covered
communities in administrative units of Bokora aridrPcounties, named after the main
ethnic group inhabitants; however other clans eesidthin some counties. Bokora
county population is estimated at 95,000, whilenfias around 38,000 people (Uganda
Bureau of Statistics, 2002). Tepeth population leasestimated to be 4,000 (Weatherby,
1988). However, the Tepeth population is thinlyespr around the mountains not just in
Bokora county, but also in Checkwii and Mathenilaumties. We therefore estimate
Bokora people to be 88,000 and Tepeth total to @O0D. All these groups share a
transhumant agro-pastoral lifestyle. The Bokora Biah ethnic groups share the same

eastern Nilotic language, i.e. Ngakarimojong, vélihht tonal differences. However, due
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to reciprocal armed cattle rustling, there are rgjraultural taboos against sharing
livestock information between clans (Mirzeler an@uvig, 2000). The Tepeth, also
known as Sor, live on the three volcanic mountdescribed above. They have their own
language (Ngitepes), unintelligible to Pian and &wak although most Tepeth also learn
and practice Ngakarimojong. Whereas the plains |peame fiercer, taller and live in huts,
the Tepeth are less aggressive and many still steeaves (Weatherby, 1988; Gradé

personal observations).

The above pastoralists of Karamoja rely almostreiytion livestock for survival and
cultural events. They are semi-nomadic and haveinmain formal health care
infrastructure for livestock; there is only oneemarian per 90,000 livestock (Grade
al., 2008b). Culturally, people rarely disclose theetnumber of animals they own, so

even this low ratio may be overestimated.

3.2.2 Data collection and analysis

Data for this project were collected from May 1388August 2005 by the first author.
Data were collected using semi-structured intersiemith pastoralists. These were
complemented with 250 guided questionnaires in fecdace interviews; 75 group
discussions, direct observations, and collectigos twith key informants (walk-in-the-
woods) (Martin, 1995; Phillips and Gentry, 1993 oltaset al, 2007). Additional data
were compiled from personal observations. Dataect#d included plants and other
materials used to treat livestock ailments, diséasminology; vernacular names of the
plant species together with other use purposespatdods of drug preparation. Because
most species were encountered more than once udessrwere discussed repeatedly with
several informants from one or more areas alloveimgoboration and expanding the list
of unique preparationgndigenous disease terminology was matched witbriménts’
descriptions and that of veterinary extension wagk&he first author, a confirmed and
experienced veterinarian, further verified dise@sgon via physical examination. Both
indigenous and scientific terms were compiled. Toge with key informants, we
collected vouchers of plant species mentioned bgardents. Plants were authenticated
according to Flora of Tropical East Africa by eitidairobi National Museum in Kenya
(1998-2000) or Makerere University in Uganda (2@005). Vouchers are kept at
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Makerere herbarium in Kampala and the communitpdéum located at partner NGO,
KACHEP, in Nabilatuk, Karamoja. Data were enterg iMicrosoft Excel spread sheets.
The software, SPSS 15 was used for data managearahtto generate contingency

tables and descriptive statistics.

3.3 Results

3.3.1 The plants and their medical application

The informants from Karamoja provided informatiom 209 plant species and 18 non-
plant materials (appendix 1). Identified speciegeveistributed over 116 genera and 54
families. Trees were the most commonly used grofetin, followed by herbs, then
shrubs, distantly liana and vines. Fabaceae waddberepresented family, having 39
species (Figure 3-1). It was also the most commauasggd: it had 48 different indications
for use and Fabaceae were ingredients in 104 E\¢ipes. Other species-rich families
include: Euphorbiaceae and Solanaceae (10 spperakeae (9 spp.) and Capparaceae (7

spp.).
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Figure 3-1 Most common plant families used for EVKby respondents

The most abundant genus wasacig 16 speciesSolanumhad six species, whereas
Albizia andEuphorbiaeach had four. Analysis of ethnobotanical info dateealed that
Carissaspinarum(syn. C. eduli§ (Apocynaceaehad the most uses of all species (12);
the next most useful species weBalanites aegyptiacugZygohyllaceae)with 11,
whereas Warburgia salutaris (Canellaceae) (synW. ugandensis)and Harrisonia
abyssinica(Rutaceae) both had 10 uses (Table 3-1). Notetligahuthor names are not
included in the text, but may be found in the takd@d a complete list in Appendix I.
One non-plant remedy was used to treat 11 diffesé@ntents, ABALANGIT, identified

as coral reef (CaC4p a sediment rock formed by deposition of materiadr time.

There were 130 separate Karamojong EVK uses liSteel. most common indication was
against anaplasmosis, for which 29 species wemtexp (Figure 3-2). Anaplasmosis is a
tick-borne blood parasite, as are the fifth andhsmost common uses, theileriosis (east

coast fever, ECF) and heartwater, respectively.
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Table 3-1 Most common species and material reportelly respondents for Karamoja EVK

remedy family no. of uses
Carissa spinarunt. Apocynaceae 12
Balanites aegyptiacuPelile Zygohyllaceae 11
ABALANGIT, CaCO; not applicable 11
Harrisonia abyssinic&liv. Rutaceae 10
Warburgia salutarigBertol.f.) Chiov. Canellaceae 10
Azadirachta indic&A. Juss. Meliaceae 9
Euphorbia bongensikotschy & Peyr. Euphorbiaceae 9
Solanum incanurh. Solanaceae 9
Albizia amara(Roxb.) Boivin. spp. Fabaceae 8
sericocephalgBenth.) Brenan

Capparissp. Capparaceae 7
Chasmanthera dependedschst. Menispermaceae 7
Cissus quadrangularik. Vitaceae 7
Zanthoxylum chalybeufngl. Rutaceae 7

Respondents from Bokora mentioned the highest nondfeEVK recipes, 383;
respondents from Pian mentioned 194 and the Tep&th Some of these citations
overlap. Rarely would ethnic groups disagree witle tparticular plant use and
occasionally, preparation. However, there was daetn which people from different
communities heavily disagreedCoccinia adoensis(Cucurbitaceae) EDALDALKISIN ,
whose dangling, red fruits, locally named after e mothers heavily-nursed breasts,

are considered edible by one group, yet poisongusbther.
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indications for use

maggots

Lokilala tetany, (EYALIYAL)
constipation
mosquito control
ticks

living fence

bloat

abscess

snake bite

calf diarrhoea,

eyes painful red

lice

mange

lumpy skin disease, LSD
pneumonia

wounds

intestinal parasites
retained placenta
rinderpest
heartwater

east coast fever, ECF
diarrhoea

contagious bovine pleuropneumonia, CBPP

fodder
anaplasmosis

10

15 20 25 30 35
no_species used

Figure 3-2 Most common use indications and numberf@pecies reportedly used for animals

3.3.2 Plant parts used, preparation and administration

The most commonly used parts are bark (26.8 %)emgndund organs (roots and tubers)

(24.3), leaves (19.2) and fruit (13.7) (Figure 3-8pme preparations call for only one

part whereas others allow for more. Plants usednfedicine are usually processed fresh.

Plant parts are commonly lightly crushed. If thegaration includes drying, it is done in

the shade whereby the material is subsequentlyngranto powder. Crushing and

grinding is done with two rocks. These grindingn&t® are used for the processing of

food also — the exception being for producing gosthd pungent oil from ripe

Azadirachta indica(Meliaceae) seeds or crushihg tabacumleaves into the precious

ETABA snuff; these have their own specific grinding stoRorA. indica both rocks are

flat and hard, so that they will not splinter ooguce shards which would soak up oil.

The pounding rock for making snuff must be roumdpeth and white, able to fit into the

hand comfortably.

44



Chapter Il  Ethnoveterinary plants data base

180 4

160 4

140
120 1
100 4
80 -
60 -
40 4
. B
R T T T T T T

Bark Underground Leaves Fruit Whole Plant Stem Others
organs

counts

o

o

o

plant parts

Figure 3-3 Plant parts used in Karamojong EVK

Medicines are rarely stored, except for purchasepssof W. salutarisbark or the finely
crushed bark oAlbizia anthelmintica(Fabaceae), whose powder, if stored, will be used
within the month, occasionally carried to the ksa@ deworm an entire flock. Likewise.
Chasmanthera dependefidenispermaceae) tubers (tabulated in the undengrorgans,
Figure 3-3) may be dried and stored as powderrfapkasmosis.

Most listed remedies used a single plant ingredi@nt2 %), typically soaked in water;
only 12.8% of recipes were preparations that useterthan one plant. Occasionally, a
plant was used in combination with a non-plant édignt, i.e. CaC@ milk, butter,
yogurt, oil, blood, urine, or salt. As noted abo@aCQ was the most common. Cold
water extraction was by far the most common premaraused. The route of
administration of the remedies was primarily or&3.8%), followed by topical

applications (27%) whereas others were appliechereye or in the ear, nose or injected.
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Only 4.3% of the remedies employed more than ongeroThe dosage was usually
dependent on the species and their age/weight.

3.3.3 Market availability and collection patterns of madal plants

Several remedies are sold. The bark\bfsalutarisis frequently available at one trading
centre near one of the two mountains where it griomthe wild, sold only by one old
man at the time of this study. A few respondent49088 claimed\eorautanenia mitis
(Fabaceae) tubers (~roots) are sporadically avajlalsed to kill external parasites,
although we never witnessed it in the market duthg entire study period. However,
some multi-use remedies are widely available atklyemarkets and sometimes sold in
shops; the most common non-plant remedyABaLONGIT, CaCQ, Tamarindus indica
(Fabaceae) fruits and a value-added snuff form dpgred Nicotiana tabacum
(Solanaceae) leaves, calledasa. However,W. salutarisis the only medicinal remedy
marketed whose sole sales’ appeal is for medicamém@l and human), but no other
domestic use. Furthermore, the only medicinal glanttivated or encouraged to grow at
the homestead were dual-purpose plants, like tabac@umpkin. Therefore almost all
remedies are collected from the wild in Karamoja.

3.3.4 Vernacular nomenclature of EVK treatments

Informants had at least one vernacular name foostrall (99.6%) of the plant species
except for oneCommelina simpleXCommelinaceae), whose leaves were cooked for
food. One hundred percent of the non-plant matethiatl a local name. The Karamojong
plant names were 87% specific to one species,ishanly 24 vernacular-named plants
referred to more than one botanical spe@esicukwa had five vouchers, two were fully
identified, Aloe daweiand A. tweediag(Aloaceae), but three other vouchers were only
identified to genus level. SimilarlgTuLELO (sodom’s apple) had four vouchers; three
were identified to species level, and one vouchas simply identified aSolanumsp.
However, ELIGOI, with its characteristic milky latex, had its fowouchers spread over

three families (Apacynaaceae, Asteraceae and Ebijalceae).

Alternatively, 7 botanical species had two difféar&laramojong names. For exampl¥,
salutaris is calledaBwAcH by the Bokora and Matheniko; however, Pian andelrep
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people tend to call iEMUKwA. Likewise,Acacia tortilis (Fabaceae) has two vernacular
namesETIR when it is a young tree, amavol, which means tall, when it is a mature tree,
over a few meters and the thorns and tree shapehlaagied. Most informants, however,
are aware that it is the same tree.

3.4 Discussion

3.4.1 The plants and their medical application

This study revealed that ethnoveterinary medicaktitioners residing in central and
south Karamoja have a rich knowledge of livestookbandry, especially disease and
treatments. They reported a wide diversity of pEpcies, 209 used in the treatment of
130 different EVK uses, primarily livestock ailmentThis high level of traditional
knowledge (TK) held by the Karimojong may be redate their secluded lifestyle.
Communities that are highly cut off from the mapplation centres are usually forced
to depend on their TK and natural resources foltthesre (Somnasang and Moreno-
Black, 2000). This TK appears to be very importdot the livelihoods of the
Karamojong whose way of life depends on cattle &rat al, 2008a). In Karamoja,
traditional medicines are the only readily avaiéaliborm of treatment for livestock
(personal communication Dr. Inangolet Francis, goweent veterinary officer, Bokora).
The evaluation of traditional medicines and asgedidK from Karamoja may provide
important bio-prospecting leads for the developmamew allopathic medicines in the
livestock sector. This important TK, which has bdeft largely undocumented, is
threatened and appears to be declining everywhdoganda and the world (Tabeti al,
2003c). We believe Karamoja may not escape thisagltrend and that this knowledge
must be conserved.

The development of allopathic medicines requireesament of these EVK medicines
for effectiveness and safety. It is not possibledabdate all remedies reported here. We
should start with a few, chosen from those witheptil impact, i.e. based on market

potential, indigenous worth and their ability towtwl disease. That is, those plants which
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have a long history of use within the communityn((Wdyk and Wink, 2004), are used to
treat many diseases, are sold in the market, cstared at household level.

Species with a long history of use or wide usageKaramoja includeWarburgia
salutaris Balanites aegyptiacus, Carissa spinaruand Harrisonia. abyssinica
furthermoreW. salutarisandAlbizia anthelminticehave a local sales’ appesVarburgia
salutaris’ importance and use have been documented in othieres. According to
Njoroge and Bussmann (200&). salutarisis very important among Kenyan Kikuyu
farmers’ cattle treatments. Additionally, Kuglerogaal. (2007), showed that its bark,
collected from Karamoja, had antimicrobial activityd strong anti-oxidative properties,
exhibiting high potential for disease contrdh. anthelminticawas shown to be
efficacious against gastrointestinal parasitesoigeddetermination studies in Karamojong
field conditions (Gradét al, 2008b).

Additional bio-prospecting studies may look at tneents against tick borne diseases, as
well as those against ticks directly. These disgaaeaplasmosis, theileriosis (ECF) and
heartwater, are the most commonly treated ailmientéaramoja. Tabutet al. (2003a)
likewise found 73.5% of treatments in their studg against ECF. Tick-borne diseases
not only cause high morbidity/mortality and arefidiflt to treat with allopathic
medicines, but often cattle present mixed infediai both ECF and anaplasmosis.
Therefore, traditional remedies against tick-bodisease have great market potential.
Furthermore, it would be prudent to investigate edils that attack ticks directly to aid
in prevention. The most commonly mentioned ank-tiglant in this study was
Neorautanenia mitisThe primary author, together with registered @esalhas tested.
mitis efficacy against both lice and ticks with positafect (unpublished data) and a few

healers have planted tubers at their homesteads.

Fabaceae family is the most commonly used and espeich in this study, followed by
Solanaceae (Figure 3-1). Other Ugandan ethnobatiasiadies (Okello and Ssegawa,
2007; Tabutiet al, 2003a, c) likewise had Fabaceae as the most canfamily,

although their observations took place in areas Ittzal different flora and lifestyles.

Fabaceae was also the most common family in Wondaimal’s (2007) study in the
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nearby semi-arid Arsi Zone in Ethiopia, followed Byplanaceae and Euphorbiaceae.
Fabaceae is also one of the most plentiful famiiesording to the ‘rare’ and ‘dated’
vegetation studies in which Karamoja has been densd (Thomas, 1943; Wilson, 1962).
Even though Fabaceae had more uses than otheienahly one of its species was
among the most useful plants (Table 3-1) in oudwtiHere, Fabaceae has very few
medicinal species relative to its size as in othlmefestigations (see Moerman and
Estabrook, 2003).

3.4.2 Plant parts used, preparation and administration

The Karamojong employ commonly used methods of omegli preparation and
administration, such as water extractions that them given orally, similar to other
African cultures (Bussmann, 2006; Jerwb al, 2008; Kone and Atindehou, 2008;
Magassoubat al, 2007; Wondimtet al, 2007; Yinegeet al, 2007).

This study uses a majority of mono-preparations,isashe case in a few cultures
(Bussmann, 2006; Jerutt al, 2008; Kone and Atindehou, 2008). In contrast.eoth
cultures usually use mixtures of herbal mediciredreatments (Abebe and Ayehu, 1993;
Erdelenet al, 1999; Kone and Atindehou, 2008; Okello and Sseg&007; Tabutet al,
2003a, c; Wondimwet al, 2007). This means that traditional Karamojong icedd
practitioners, resembling allopathic medicine pgtexters, use both precise, 'rifle’
treatments (single remedy) and shotgun (mixed) déese However, precise treatment
protocols are most commonly used in Karamoja. fay indicate that Karamojong may
possess either more confidence or deeper EVK tiasetcultures that use mixtures. This
is observed in classical Hahnemann homeopathy, evtibe highly trained and
experienced practitioner carefully selects only specific remedy whereas less trained
individuals more typically use the ‘shot gun’ apgeb and combine multiple remedies
until their skills develop. This multiple treatmemtotocol is likewise used in allopathic
medical disciplines that are not well-mapped oufutly understood, like that of brain

disorders or psychotherapy.

49



EVK Karamoja

3.4.3 Collection patterns and market availability of nedal plants

Collection patterns among the Karimojong are simaahose in other areas: they harvest
bark and stem, and also collect from the wild (Asf4997; Asfaw and Nigatu, 1995;
Bussmann, 2006; Gidagt al, 2003; Hamilton, 2004; Okello and Ssegawa, 20@ihufi,
2008; Tabutiet al, 2003a; Wondimtet al, 2007; Yinegetet al, 2007). Harvesting of
bark and stem wood from woody species may resuthéndeath of individual species
(Cunningham, 1991; Hamilton, 2004). In our studwgrkband roots were the most
commonly used parts. As many chemicals are fourtshilk and roots, the Karamojong
choice is correct from a plant physiology perspectiHowever, not all harvesters are
careful to remove bark in such a way that the iseeot damaged. Therefore, efforts to
encourage sustainable harvesting are warrantedughrspecies specific strategies of
bark removal and perhaps plant part substituticel(&uxet al, in press; Zschocket al,
2000).

Similarly, the harvesting of species from the wddot sustainable because such species
face numerous threats chief among which are uripable harvesting practices and
intensities (Hamilton, 2004). Pragmatic initiativasould be worked out to cultivate some
of these species for their protection and availgbiLocal NGOs, like KACHEP, have a
role to play here. An opportunity exists in thatmsotraditional medicine practitioners
cultivate or protect some dual-purpose medicinah{d at their homesteads (Gradél,
2008c).Neorautanenia mitiss one such species where tubers are transplagtedfew
healers near their homes. KACHEP, together withisteged healers and the primary

author, testedll. mitisagainst external parasites, with positive effaap(iblished data).

Some of these medicinal plants and other mater@lsald in the local market. The
remedies available at the market Wesalutaris T. indica, N. tabacurandABALONGIT,
CaCQ. ABALONGIT was nhoted being used in other parts of the Karanshjster for
making pots (Wilson, 1973). These species may gewopportunities for income
generation as they are already sold and thus henarleet. AdditionallyA. anthelmintica
has a market as pastoralists frequently storergelamounts, and it has proved to be
efficacious in dose determination studies in Karamg field conditions (Gradét al,
2008b).
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3.4.4 Vernacular nomenclature of EVK treatments

Informants had vernacular names for almost all cheseexcept for one, which is higher
than the only other research done in the Karamogiugter. Morgan (1981) and Stase

al. (2007) obtained vernacular names for 70% and 9Dptants, respectively. Morgan's
lower linguistic results could be due to the faetdid not ask specialists, and, perhaps,
for failing to determine use for more than haltleé 512 collected species, whereby there
were only 143 species with a use. Karamojong spataénes were 87% specific to one
species; this congruence between local and sdeméntification suggests local experts
may be consulted for rapid and reliable identifimatfor scientific identification (Stavet

al., 2007). This compares to Morgan’s (1981) Turkata)sthat found 73% of locally
named plants were specific to one botanical spe€ies 13% incongruence could be for
a variety of factors: similar morphology (withinrggraAloe andSolanun); low use value;
or those plants that had conflicting names areeextty rare. Our results might even have
been higher if we had gathered data from only dgheie group, thus reducing linguistic
variability. This variability was further mitigateid that the primary author has lived in
the project area for an extended time, allowingtbedaily deepen her local knowledge
and especially important relationships and trusbragrthe typically reserved Karamojong
pastoralists, suspicious of non-family or clan mersb These unique relationships and
enculturation time allowed this rarely revealed Wiemlge to be documented, even
though much of the raw data were collected in Bakaithin her first six months of the
study. Overall, the Karamojong's ability to cortgctlassify so many plants and their

level of specificity evidences their depth and bithaf ethnoveterinary knowledge.

3.5 Conclusions

There is a wealth of EVK in the study site that plastoralists have available to maintain
animal health in their treasured livestock herdslafge number of Karamojong plant
species, mainly from the Fabaceae family are usetbmmbat endemic diseases. Their
rich knowledge and high diversity of plants usedsweacorded here for the first time.

Documentation of Karamoja’'s EVK could be capitadisgpon in the entire cluster to
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protect and safeguard its cultural heritage anddibérsity from well-meaning
development organisations. Regarding cultural &gef we recommend such
organisations begin with EVK surveys to both aidhweffectiveness of their work and
avoid common unintended consequences of their v&gkondly, regarding biodiversity,
we recommend such organisations would partner leithl NGOs, particularly through
conservation programs for medicinal plants, to eors this wealth of EVK. This large
data list could then generate relevant informatidth a potential that could be integrated
into community animal health worker trainings, datieation of high potential species

and ultimately agroforestry schemes.

More specific actions could involve prioritisingighlarge list and then conducting
validation studies. We believe that there shoulddme studies of efficacy and safety of
the listed species to foster wider acceptabilityt aould start wittBalanites aegyptiacus
Carissa spinarum, Warburgia salutarisHarrisonia abyssinica and/or Albizia
anthelminticaand those against tick-borne diseases. If furttfexelbped, it could add
useful drugs to modern veterinary pharmacopoeids, Tim turn, would safeguard
intellectual property by putting it in the publiomain. Market potential lies with the
above plants, as well aamarindus indicaNicotaniatabacum,Neurotania mitisand
ABALONGIT (CaCQ). This could enhance local product development @rmanotion of
indigenous knowledge.
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NS s
Photo 3-1 EvELEL , the whistling thorn shrub, whose ant-galls make msic in the hot wind of
Karamoja. Animals fight against sharp thorns and bting ants to nibble off soft, nutritious leaves.
Pastoralists use Eyelel to treat diarrhoea, lumpylsn disease, rinderpest and snake biteAcacia
drepanolobium and ‘its cousin’ Acacia seyal are both referred as EYELEL to the Karamojong
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Abstract

This study was conducted to evaluate the anthelmieffectiveness ofAlbizia
anthelmintica as a first step in investigating the hypothekat tivestock self-medicate.
In July 2006, an observational study was conduetgd 56 young female lambs, to
validate A. anthelminticaefficacy. Faecal egg per gram f@occidia Strongyletype,

Moniezig StrongyloidesandDicrocoeliaeggs were counted and analysed.

Results indicate tha. anthelminticds effective in controlling infection with a vatjeof
internal parasites in lambbonieziawas the most sensitive. Furthermore, treatment of
Strongyletype worms requires a biweekly dose A&f anthelminticaas an effective
deworming protocol.

Key words:anthelmintic, ethnoveterinary, Karamoja, livestosfif-medication
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4.1 Introduction

African traditional healers learn from experienitem one another (Tabugt al, 2003b),
and also from observing the behaviour of animalsfffidan, 2003). There are numerous
accounts of self-medication in the great apes (iaff, 2003; Kriekt al, 2005; Paget
al., 1997; Wrangham and Nishida, 1983). Self-medicatims not, however, been
reported in livestock. In 2000, during a particgggtdeworming field trial in Uganda, we
observed goats’ browsing behaviours suggestiveléhsedication.

This observation was strengthened by a shepherdaleimed to have observed goats
grazing OnEKAPANGITENG (Albizia anthelminticaBrongn., Fabaceae), followed by gross
expulsion of worms in the goats’ faeces. This obeton was intriguing because animals
generally avoid browsing the bitter leavesfofanthelminticaEast Africans widely use
A. anthelminticabark, roots and leaves to control helminth pagasit human and animal
medicine in Sudan (Koket al, 2000), Ethiopia (Desta, 1995) and Tanzania (Minja
1994).

The objective of this study was to evaluate thehemintic effectiveness ofA.
anthelmintica as a first step in investigating the hypothekat tivestock self-medicate.
This research forms part of a larger ethnoveteyirsiudy of the pharmacopoeia of
Karamojong pastoralists.

4.2 Methods

4.2.1 Study site

Karamoja is located in the northeastern cornergdndla, bordering Kenya and Sudan. It
is characterized by a relatively flat savannah gibme hills and mountains rising up to
3800 m. The semi-arid environment receives 350+B0rain per annum. The original
vegetation was characterized as égacia-Combretum-Terminalioodland (Wilson,
1962). The herb layer is composedHyfparrhenia, Setaria, Themeda, Cymbopogod

Sporobolugrassspecies. The short vegetation shows evidence ofytgrazing, in stark
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contrast with the neighbouring district&there the people are less dependent upon

livestock forsurvival.

The Nilo-Hamitic Karamojong numbering about 900,06€e transhumant agro-
pastoralists widely dependent upon their cattlgpamented by subsistence farming
(Uganda Bureau of Statistics, 2002). Their semi-adin lifestyle is dictated by the
grazing seasons of their livestock. Karamojong livecircular homesteadsianyattas
characterized by thick, thorny, concentric fendest £ncompass 2-5 acres and enclose
ten to 30 mud-thatched huts. Women and childrea Iliv the manyattayear-round.
During the dry season, the men and youth herdtbe&sto migratory cattle areas, where
they sleep in the open or in low grass huts. Exenfluences are minimal and 99% of
the population rely exclusively on indigenous knegede, medicines, and practices for

themselves and their livestock.

4.2.2 Methods

An observational study was conducted in July 2@0@alidate anthelmintic efficacy &f.
anthelmintica Fifty-six young female lambs were locally purchdsfrom three
Karamojong sub-counties. Baseline data were celletd chart out health variables and
monitor changes during the field trial on eachvidiial animal. These included: physical
examination, live body weight, packed cell volunRCy/, an indicator of anaemia) and
total protein (TP, a hydration status indicatorptifod samples. The numbers of parasite
eggs per gram of faeces (EPG) were determined éoynibdified McMaster’s technique
(Campbell et al, 1978), for five different parasitesStfongyletypes, Moniezig
StrongyloidesCoccidiaandDicrocoelig) for each sample. Based on the baseline data, 30
lambs were distributed into three groups of tenbanmeach. Groups were created to

ensure an even distribution of nine factors, inicilgdotal EPG and district of origin.

The three groups were: negative control (no treatjnéwo test groups, one with an
allopathic dewormer (levamisole, Wormicid®, Cosnasited, Nairobi, Kenya) at label
dose, and another one using shade-déiednthelminticabark, which had been prepared

by crushing to make a powder and packed into stdndelatine capsules at the
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traditional healers’ recommended dose of 0.8 gaffments were given orally on day 0.
Bark was used, rather than roots or leaves, alparhealers’ preferences.

In determination of the optimal dosing scheduleXoanthelminticahalf of the lambs in
each treatment group were re-treated on day 14dlmas collected for determination of
PCVs and TPs on days 14 and 35. Body weight wasategd on day 35.

Coccidia Strongyletype, Moniezia StrongyloidesandDicrocoelia eggs were identified.
This preliminary study focuses on the first threagsite types, as they are the most
clinically important. Anthelmintic efficacy was é@stated as the percent faecal egg count
reduction (FECR) using the following equation afBmleset al. (1992). Where T and C
represent mean EPGs of the treated and contropgraubscript 1 refers to the EPG on
day 0, and subscript n refers to EPG counts ivangiveek:

FECR= (- (2 xS0))x100
T.%¢C

0 n
The FECR represents the per cent reduction chanteiaverage EPG of animals in the
treatment group, compared to the change in theagede PG of negative control animals.
It is directly correlated to the efficacy of theedtment: a more effective medication
correlates with a more highly positive FECR, upatanaximum of 100%. A negative
FECR indicates that the animals in the treatmemtigishowed either a smaller decrease,

or a greater increase, in the average number aSjtareggs shed, than did animals in the

negative control group.

4.3 Results and discussion

The FECR was positive for each of the parasite sygadicating efficacy ofA.
anthelminticaagainst all parasites examined in this study. @ in Table 4-1, the
FECR of Strongyletype eggs, the most clinically important groumged from 71% to
78% for the first 3 weeks. Animals in the re-dogedup had an average FECR of almost
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95% on week 3, tapering to 72% and 56% on weeksd45arespectively. The lambs’
Coccidialevel did not respond to herbal treatmbgtA. anthelminticdaverage FECRs
15% to 30%); but re-dosed animals fared bettelh aiterages of 47% and 55% in weeks
3 and 4. The FECR dflonieziaeggs was consistently over 94% after the firstkwee

Table 4-1 Efficacy of herbal medicine made fronAlbizia anthelmintica compared to
allopathic dewormer (levamisole)

Strongyles Coccidia Moniezia
Week Albizia Albizia Levamisole Albizia Albizia Levamisole Albizia Albizia Levamisole
redosed* redosed* redosed*
1 71.3 99.9 -30.4 -64.7 38.2 75.0
2 78.3 99.2 -26.1 -49.2 98.1 89.5
3 77.8 946 98.4 -25.1 47.3 38 99.0 93.9 100.0
4 -85.1 72.1 82 -29.3 55.4 -103.5 99.3 100.0 -50.0
5 -141.2 56 37.5 -14.9 -9.2 6.9 99.9 100.0 88.2

The per cent faecal egg count reductions (FECR)rek different parasites in female lambs are shown
*These columns refer to data form the half of therels in each group which were retreated on day 14

No differences were observed between groups in P/ or live weight gain. This
implies that the differences in worm-load had ditéffect on weight gain or anaemia;

however data are still being collected.

Results of this study indicate thAt anthelminticais effective in controlling infection
with a variety of internal parasites in lambs. Rarmore, treatment dstrongyletype
worms requires a biweekly dose Af anthelminticaas an effective deworming protocol.
This study continues to further standardize theagesaccording to body weight. Efficacy

of A. anthelminticawill also be examined in other livestock species.
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Photo 4-1 Oral treatment of calf with ERAPANGITENG (Albizia anthelmintica) bark extraction against
helminthosis. This is a common treatment for all aimals and humans. Ground bark powder and
shade-dried bark strips are visible at lower leftRoots and bark are considered the strongest,
although leaves are also used.KBPANGITENG trees that grow in dark NAROO soil are said to be so
strong that a strip of bark only needs to be tied und an animal’s belly to work.
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Abstract

Weight loss, stunted growth, and death caused yrajatestinal parasites are major
constraints to livestock productivity, especially iropical and developing countries
where regular use, and misuse, of anthelminticsléth$o nematode resistancilbizia
anthelminticaBrongn. (Fabaceae) is traditionally employed thfaug East Africa to
treat helminth parasitosis in livestock. Reportéicacy has varied from 90% against
mixed nematodes to just 19% agaiHsiemonchus contortusone. The objective of this
study was to assess the anthelmintic effe&.ainthelminticaagainst naturally occurring
infections of mixed gastrointestinal parasites, emdstablish an effective treatment dose,
in sheep under pastoral field conditions of northegandaA. anthelminticabark was
collected and prepared according to local custothpatked into gel capsules. Fifty-five
young female local mixed-breed lambs were randassigned to six groups, including a
positive control group that received levamisolentbgtic anthelmintic) and a negative
control group that received no treatment. Followihg World Association for the
Advancement of Veterinary Parasitology (WAAVP) dakstermination guidelines, the
other four groups were treated with varying dode&.@anthelminticaStatistical analyses
(using generalized linear models) were performedssess treatment effect. There was a
significant treatment (group) effect on parasit@/egcyte counts per gram (EPG) for
nematodes, but not for coccidia. The most effeatiuse against nematodes (0.8 g, 58.7
mg/kg) closely approximates what is usually giventikaditional healers, 0.9 g/adult
sheep. It provided major and significant reductiorEPG as compared to the negative
control. Anthelmintic efficacy was estimated usipgrcent faecal egg count reduction
(FECR). Other than the positive control, animalshie standard dose group showed the
greatest decline in shedding of nematode eggs, aithFECR of 78% This study
indicates tha#\. anthelminticaholds potential as part of an integrated managéiplen

for the control of helminths in developing coungtie

Key Words:Developing countriesAlbizia anthelminticadose determination, integrated

management plan, gastrointestinal nematodes
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5.1 Introduction

Weight loss, stunted growth, and death caused biyaiatestinal parasites are major
constraints to livestock productivity, particularfpr small ruminants in developing
countries (Perry and Randolph, 1999; Wallketr al, 1996). Currently, synthetic
anthelmintics are the primary means of controllpagasitic infections. However, they
have several disadvantages, including lack of abdily in some areas, especially in
developing countries; inconsistent quality in songeuntries; prohibitive cost;
environmental contamination; and the potentialféad residues (Hammoret al, 1997;
Krecek and Waller, 2006; Perry and Randolph, 19¢®iythermore, regular use, and
misuse, of anthelmintics has led to nematode eesist a problem which is most serious
in sheep and goats in the tropics and developingtcies (Colest al, 1992; Walleret
al., 1996). Routine use of anthelmintics also redumslopment of natural immunity
against helminths (Ketzist al, 2006). Targeted approaches such as improvedngrazi
management may not be feasible for pastoralists avhploy communal land ownership
(Githiori et al, 2003).

These problems have led to the search for altemnatiethods of parasite control.
Methods under investigation include parasite-bagadcines, nematophagous fungi,
condensed tannins, and immunonutrition (Keéial, 2006). These methods do not aim
for total elimination of parasites; in fact, sur@ivof some parasitas refugiacan be of
benefit (van Wyk, 2001; Vercruysse and Dorny, 1998faller, 1999). The
aforementioned methods may act through direct fimidal activity, improving the
immunity of the host, or decreasing exposure tqptimasite, thus allowing reduced use of

synthetic anthelmintics (Vercruysse and Dorny, 3999

One promising area of investigation is the use tinfpbased anthelmintics.
Ethnoveterinary knowledge and plant-based anthéicsinwere the mainstays of
anthelmintic treatment prior to the advent of swtithdrugs, and are still widely used in
many traditional societies (Gra@¢ al, 2007; McCorkleet al, 1996). Potential benefits
of ethnoveterinary livestock anthelmintics are clea the latter societies often depend on
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livestock, and live in areas where synthetic amtfirgics are unavailable, unaffordable,

and/or of poor quality.

The wider use and development of plant-based antheits are often restricted, in
part, by limited knowledge of the plants’ actuaficgfcy against specific parasites,
appropriate dosages, methods of preparation andnedration for different livestock
species, and possible toxicity (Githiat al, 2005). Although many plant species have
been listed as having anthelmintic activity, onljea have been subjected to rigorous

scientific validation (Hammondit al, 1997).

Pastoralists throughout East Africa treat helmjpehasitosis in livestock witAlbizia
anthelminticaBrongn. (Fabaceae), a slow growing tree whose baskpreviously been
reported to contain triterpenoid saponins, histamitannins, and other phenolic
compounds (Carpamt al, 1989; Johngt al, 1999; Khalidet al, 1996). In the past 15
years, anthelmintic properties 8f anthelminticahave been studied in Kenya, Sudan,
and Ethiopia, using a variety of host animals, eaqgarasites, and medicinal doses and
preparations (Table 5-1). Efficacies of 100% haeerbreported against the liver fluke
Fasciola giganticaKoko et al, 2000) andMonieziaspp. (Gathumat al, 2004) in sheep
and againsHymenolepsis diminutia rats (Galakt al, 1991). Reports of efficacy against
nematodes have varied: although two studies foaddations in faecal egg counts of
77% (Grade and Longok, 2000) and 90% (Gathetal, 2004), a more standardized
trial found only 19-34% efficacies agaitshemonchus contorty&ithiori et al, 2003).

The objectives of this study were therefore to ss8e anthelmintics anthelmintic
effect against natural infections of mixed gasti@stinal parasites, and to investigate an

effective dose, in sheep under pastoral field damth in northern Uganda.
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Table 5-1 Doses used and efficacies found in preumAlbizia anthelmintica research

Reference Parasite Host Part uséd Prep’ Dosé N  Efficacy

(%)
Gathumeet al. Nematodes sheep 9-10mo  Rtcrushed CE 59 5 89.8
(2004)

CestodegMonieziaspp.) sheep 9-10mo Rt powder HE 26549 6 100

Githiori et al.(2003) Nematodes sheep 6-8mo Bk whole CE 259 5 19
(Haemonchus contortus) 509 5 19
100 g 5 19
sheep 6-8mo Bk whole HE 259 5 28
509 5 28
100g 5 28
sheep 9mo Bk powder CE 259 5 34
50 g 5 34
100 g 5 34
Koko et al.(2000) Trematodes goats 5mo Bk powder CE 9gkg 3 95.5
(Fasciola gigantica)
Grade and Longok Gl counf rumnf Bk powder CE 2spoons 8 7
(2000)
Desta (1995) Cestodes people Bk powder N 21449 6 09 5
Galalet al.(1991) Cestodes rats Bk SE/BF 75 glkd 5 0
(Hymenolepsis diminuta 1509g/k§ 5 0
300g/k§ 5 0
4509/ 5 0
rats Bk SE/BFR 15l 5 0
rats Bk SE/AF 309y 5 68
759/k§ 5 68
rats Bk SE/AF 150g/Kg 5 100
300g/k§ 5 100
450g/k§ 5 100
rats Bk SEIPF 450 glkg 5 0

2Part used in the preparation, Bk: bark, Rt: root
®Prep: method of preparation. CE: cold extractioE; Heat extraction, SE: soxhlet extraction,
BF: butanolic fraction, BFR: butanolic fraction idige, AF: aqueous fraction, PF: polar fraction,

N: no extraction; ground bark powder was mixed \kitimey

¢ Unless otherwise stated, dose was given onceyorall

4 One-third of this dose was given three consectaes

€ Types of eggs were not differentiated

" rumnt: cattle, sheep, and goats

9 The median effective single dose, defined as tise dhat expels the parasite, partially or totally,
in 50% of infested subjects
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5.2 Materials and methods

World Association for the Advancement of VeterinaParasitology (WAAVP)
guidelines for evaluation of anthelmintic resis@rio ruminants were used to guide
animal selection, treatment procedure, faecal emgnts, and interpretation of data
(Wood et al, 1995). Field trial design was adopted from teghes used at Ghent

University, Belgium (J. Vercruysse, personal comioaition).

5.2.1 Plant material

A. anthelminticavas harvested and prepared according to locabicudh May 2006, at
the start of the rainy season, a traditional Kajamp veterinary healer harvested stem
bark from three naturally growing trees in Pian myuof Uganda’'s northeastern
Karamoja Region. Voucher herbarium specimens (J3G#hd JTG-252) of these trees
were confirmed to bé\. anthelminticaat Makerere University Herbarium in Kampala
(Angiosperm Phylogeny Group, 2003). These vouchegskept at Makerere herbarium
and at KACHERP field herbarium in Karamoja. Bark vgasde-dried, and inner bark was
removed and pounded into a fine powder. Powderst@sd in a polythene bag at room

temperature for two weeks, then uniformly packedhagd into gelatine capsules.

5.2.2 Animals

Fifty-five female local mixed-breed lambs aged ¢hr® six months, predominantly
variants of East African Blackheaded Persian css&arimojongsheep (T. Loquang,
personal communication), and one nursing ewe werehpased from three different
Karamojong counties (Pian, Bokora, and Mathenikid)ey were treated for external
parasites topically with a synthetic pyrethroid dfard®), injected with two cc of
multivitamin solution (Coopers®) subcutaneously,ighed, given a complete physical
exam, and treated for any conditions not relatepat@sitosis. They were weighed again
at 35 days post-treatment. The flock was housedl fienced area with free access to a
commercial salt lick for ruminants. They were oleerwhile grazing on local pasture

for eight hours daily, commingling with one anotferd other animals throughout the
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study. Free-choice water for one hour was providedy. The milking ewe was
restrained to supplement the diet of at least thicemger lambs.

5.2.3 Treatment

The local standard\. anthelminticadose used by several Bokora and Pian traditional
healers for deworming sheep had previously beemaged and determined to be 0.9
g/sheep. Following WAAVP guidelines for dose detiation studies (Woodkt al,
1995), it was decided to give treatment groups @pprately one-half, one, two and five
times this standard dose (Table 5-2).

Table 5-2 Treatments received and initial weight atlay 0 by group

group average live treatment received amount givenaverage dose
weight (kg) (@ (mglkg)

A 9.31 0.5 standard dose A&f anthelmintica 0.4 325

B 10.13 1 x standard doseAf anthelmintica 0.8 58.7

C 9.35 2 x standard doseAf anthelmintica 1.8 1355

D 9.00 5 x standard dose Af anthelmintica 4.7 358.5

E 8.97 levamisole (Wormicid ®) at labelled dose  85.1 14.11

F 8.72 none

Baseline eggs/oocysts per gram (EPG) of faeces determined using the modified
McMaster technique, with a sensitivity of 50 EPGIget al, 1992). Coccidia oocysts
were not sporulated. However, coproculture sampbre taken on day O for larval cross-
section of nematodesHaemonchuswas the dominant larval species, although
Trichostrongylus Nematodirus and Ostertagiawere also seen. Lambs were stratified
first by nematode EPG, then county of origin, cd@i EPG, and body weight. They
were then randomly assigned to six groups (n =xBepmt for group C, n=10). Small,
medium, and large gel capsules held 0.4 g, 0.7nd,1al g ofA. anthelminticabark
powder, respectively. Therefore, lambs in groupegeived 0.4 g (one small capsule),
those in group B received 0.8 g (two small capjulg®se in group C received 1.8 g
(one medium and one large capsule), and thoseoumpgdD received 4.7 g (two medium

and three large capsules). Animals in group Eptistive control, received the synthetic
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anthelmintic levamisole (Wormic#) at the labelled dose (185 mg tablet for <20 kg).

Group F was a negative control and animals recemeeieatment (Table 2).

Gelatine capsules and levamisole tablets were givally in the morning at the base of
the tongue. Pilling was followed with a small ambahwater to facilitate swallowing.

5.2.4 Faecal egg counts

EPG determination was carried out twice before ripsthen every seven days for 35
days. All sheep had total EPG over 2500 and neredf®is over 800 prior to treatment.
At least three grams of faeces were collected thréom the rectum and put into clean,
labelled containers for each sheep. Faeces weredsad 4°C for up to eight hours while
awaiting analysis. EPG was determined by the medifMicMaster technique (Colet

al.,, 1992), differentiating between nematode eggs @utidian oocysts. The first two
authors independently determined EPG of each sanfimeduplication. Faeces were

maintained until results were compared and anyreligncies resolved.

Determination of anthelmintic efficacy

Anthelmintic efficacy was estimated calculating tpercent faecal egg count
reduction (FECR), according to the method descrtbeDashet al. (1988)

FECR= (1—(L x&)moo (Equation 1)

T G,
where T and C represent the arithmetic means ofEfR€ in treatment and negative
control groups, and subscripts 0 and n denote sobefore and after treatment,

respectively.

5.2.5 Statistical analysis

Generalized linear models (GENMOD procedure in S#&gion 9; SAS Institute Inc.,
2003), which allow fitting various model types degig on the distribution of the
response variable, were used to assess the trda#ffiect. In this procedure, fitting a
normal distribution is equivalent to analysis ofrigsace, while fitting a Poisson
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distribution corresponds to Poisson regression flinge Response variables included
EPG count on day 14 (hereafter “EPG count”) as waelthange in EPG between day 0
and day 14 (hereafter “change in EPG”) for nemaoded coccidia. A logarithmic
transformation for EPG count data of nematode;{f®) and coccidia (log) fulfilled
required assumptions for analysis of variance (G&ENMOD with a normal error
distribution). The variable “change in EPG” datd dit require transformation in order
to meet the underlying assumptions of an ANOVA. Tieatment or group was the only
predictor variable and was entered in our modeks eategorical variable with six levels,
as described above (see Treatment section, TaB)e \Bhen a significant group effect
was detected, multiple comparisons were performeddetermine which group(s)
differed. Dunnett’'s test was used to compare medtisn each group to the negative
control, as it is more powerful than other multiplemparison tests in this situation
(Quinn and Keough, 2002). Means are however repartean untransformed scale (+
standard deviation). We used ANOVA to compare ckaig weight (weight gain)
between groups, measured by the difference betwegghts on day 0 and day 35. All
analyses were performed in SAS version 9 (SAS, P@08 a significance level of 5%

was adopted.

5.3 Results

5.3.1 Treatment effects

Using the generalised linear model, we found aiitgmt treatment (group) effect for
nematode EPG count (ANOVA modéls, 49= 27.43,P < 0.001,r%= 0.74). Two groups,
A. anthelminticaat a dose of 4.7 g (group B) (2313.89 + 1859.1%) the levamisole
group (group E) (38.89 + 53.20), significantly diféd from the negative control group
(group F) (9930.56 + 5385.00), (Dunnett's td3k 0.05). We also found a group effect
(Fs, 49= 3.40,P = 0.0102;r?= 0.26) for change in EPG for nematodes. The maiur
only difference found using multiple comparisonsswaetween animals receiving the
standard plant dose, group B, and the negativea@agpioup, F (Dunnett’s tesk < 0.05;
Table 5-3). The difference between animals givearngsole (group E) and the negative
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control group also approached significance (Dufmétt,P = 0.055; Table 5-3). There
were no group effects on EPG count or on the chang®G for coccidia (ANOVA, all
P > 0.05).

Table 5-3 Group comparison for nematode change EPGount from day 0 to day 14.
Significant differences are shown in bold, differenes based on Dunnett’s test

groug difference simultaneous 95%
comparison between means confidence limits
AtoF 1628 -5609 8,864
BtoF 9853 2616 17,089
CtoF 4138 -2916 11,191
DtoF 6006 -1231 13,242
E to F* 7133 -103 14,370

3Group A received 0.4 @. anthelminticagroup B received 0.8 8. anthelminticagroup C
received 1.8 gA. anthelmintica,group D received 4.7 @. anthelmintica,group E (positive
control) received levamisole at the labelled das® group F (negative control) received no
treatment

**This group comparison is ‘nearly significant’# < 0.06

5.3.2 Anthelmintic efficacy

For nematodes, levamisole at the recommended desagked in 99.2% FECR (see
equation 1), whereas féx. anthelminticaat the recommended dose of 0.8 g and the 4.7 g
dose resulted in FECRs of 78.3% and 66.5%, respgd¢t{Table 5-4). All groups had
positive FECRs compared to the negative contr@ratay 7. For coccidia, maximum
efficacies observed were 90.5% f&r anthelminticaat 4.7 g, and 82.3% for group
receivingA. anthelminticaat 0.4 g. All other groups had negative FECRs aspaoed to
the negative control.
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Table 5-4 Nematode EPG count (mean + SD) and corigsnding % FECR for each
treatment group

group EPG pre-treatment EPG post-treatment  FECR (%)
A 4547 + 5754 7547 + 5821 11.4

B 8794 + 8844 3569 + 2798 78.3

C 4770 £ 1977 5260 + 4543 41.1

D 3689 + 4881 2314 +1859 66.5

E 2544 + 1685 38.9+53.2 99.2

F 5303 + 3302 9931 + 5385

Group A received 0.4 4. anthelminticagroup B received 0.8 4. anthelminticagroup C received 1.8 g

A. anthelminticagroup D received 4.7 4. anthelminticagroup E (positive control) received levamisole at
the labelled dose, and group F (negative conteagived no treatment. Percent reduction in faggal e
count, Eq. (1). A more positive FECR (up to a maximof 100%) is associated with more effective
treatment

5.3.3 Change in live body weight

As seen in Table 5-5, on average lambs in the ivgabntrol group and the group
receiving less than the healers’ recommended dbse anthelminticagroup A) gained
less than half as much weight as animals in theraloups. Weight gain was significant
(P = 0.0001) within the sample as a whole, with a meain of 0.96 kg/animal.
However, differences between groups were not sitatily significant £ > 0.05).

Table 5-5 Mean change in weight by treatment group

Treatment Mean change | Weight gain (kg) | Inter-quartile range
group (kg) (SD) (min—max) | (kg) Q1-Q3

A 0.4 (1.5) -2.5 +2.5 0.0-1.0

B 1.1(1.3) -5.0 +3.5 05-15

C 1.4 (2.1) -2.5 +4.6 0.6-24

D 0.9 (2.0) -1.5 +5.0 0.1-1.3

E 1.8(1.4) 0.0 +4.0 0.9-24

F 0.4 (1.4) 2.0 +2.0 -05-15
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5.4 Discussion

The results of our study indicate th#@. anthelmintica has activity against
gastrointestinal nematodes in naturally infecteskegh At the dosage of 0.8 g/sheep (58.7
mg/kg), there was a significant reduction of EPGcaspared to the negative control
group, and as well as an efficacy level greaten #&26. This is somewhat lower than the
90% efficacy reported by Gathune al. (2004), but notably higher than the 19-34%
found by Githioriet al. (2003). One possible explanation is the strendtmedicine
received by treated animals. Although Gathuehal. (2004) and Githioriet al. (2003)
both used much higher dosages than were used é$nsthdy (see Table 5-1), the
parasiticidal element(s) &. anthelminticahave not been isolated, and it is not possible
to determine its concentration in any given forrtiola or if the active ingredient is
present in the administered portion. There are rmaagons why anthelmintic strength or
activity may not be directly proportional to doseeay, including region, season, plant
part, preparation and extraction method. Githietrial. (2003) found differences in
efficacy between preparations Af anthelminticafrom different areas of Kenya. It has
been proposed that a harsh and arid environmenthikt of Karamoja may be associated
with more concentrated plant productshich may lead to more potent medicinal
properties (Kérner, 1999). Similarly, &s anthelminticds deciduous, seasonal variations
in physiological processes may alter the compasitto concentration of chemicals
within the bark (Scogingst al, 2004). In this study, bark was collected at tagibning
of the wet season, which may correspond with peaicentrations of certain secondary
metabolites that are expressed more in during dreptrts. Ciralet al. (2007a, b, 2008)
found variations in the concentrations of severalattive substances iRlypericum
species at different stages of plant growth andifierent plant parts. Plant shoots were
found to have the highest concentration of duringwgh phases, as opposed to the
vegetative or dormant dry season. Similarly, wosggcies of semi-arid savannas in
southern Africa had elevated phenols during thevtirsseason (Scogings al, 2004).
Unfortunately, otherA. anthelminticastudies have not noted the season or vegetative

state the tree was in at bark collection, makinggarisons difficult (Desta, 1995; Galal
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et al, 1991; Gathumat al, 2004; Githiori, 2004; Githioriet al, 2003; Grade and
Longok, 2000; Kokeet al, 2000).

Differences in methods of preparation may also haffected A. anthelmintica
efficacy. Our study used shade-dried, powdered laaltkinistered directly inside gel
capsules, while Gathurret al. (2004) used cold aqueous extractions and GitleiDgl.
(2003) used both cold and hot aqueous extractisaditionally, Githioriet al. 2003 used
whole, uncrushed bark for the extractions in twé outhree trials (Table 5-1), rather
than the powdered bark that healers commonly usieeiabove areas. Both Githiet al.
(2003) and Galakt al. (1991) found differences in efficacy dependentnogthod of
preparation. Interestingly, neither study found @sedrelated effect, indicating that
method of preparation may be of paramount impogggee Table 5-1). It is possible the
whole bark material administered in this study ted stronger effect. Teichler, while at
the Andalusia internment camp in South Africa, otid better anthelmintic results from
powdered bark than from a decoction (Teichler 1954Watt and Beyer-Brandwijk,
1962). However, no quantitative studies have bemmedo determine if administering
aqueous extraction filtrate vs. whole plant matexdministration increases or redudes

anthelminticés anthelmintic effect.

Susceptibility of parasites may also vary, accaydim strain, geography, or previous
exposure to anthelmintics. Githioet al. (2003) used an artificially induced infection
with a single strain oHaemonchus contortughe strain ofH. contortusused in that
study, however, may have been more resistant tadtiee element ofA. anthelmintica
than the strains present in our study’s naturadiyuoring mixed nematode infection, even
though it was primarily consisting éfaemonchuspp.

The FECR of 78.3% found in this study does not nteet proposed minimum
standard of 90% for development of a new antheimiMercruysseet al, 2001) or even
WAAVP’s standard of 80% that indicates “moderatdficacy (Wood et al, 1995).
However, these standards were set for industrigséldpment of pharmaceuticals and
have been suggested to be too high for ethnovatgrimedicines and other novel
approaches (Githiort al, 2005; Ketziset al, 2006). Githioriet al. (2005) proposed a

75



EVK Karamoja

standard of 70% for ethnoveterinary medicationsyas used in some of their previous
studies (Githiori, 2004; Githiomt al, 2003). This is in part because rather than seekin
to eliminate parasitosis, novel control methods domkeep infection levels below
economic threshold, defined as the maximum leveintdction that can be tolerated
without causing production loss (Ketzis al, 2006). Estimating a specific economic
threshold is a complex task. This involves optimigparameters such as decreased feed
efficiency, time and financial costs of medicati@md effects on local market prices,
which is beyond the scope of this paper (for masewssion, see Perry and Randolph,
1999). Based on this 70% standaAl, anthelminticais an effective treatment. No
statistical difference between groups was obsefeedveight change, but the negative
control tended to gain less weight, implying thae tifferences in worm-load had little
short term affect on weight gain, the measure oflpction.

The second objective of this study was to evaltlaeappropriatéd. anthelmintica
dose for sheep in our study area, as a follow-uputropreliminary findings (Gradét al,
2007). The most effective dose against nematod8sgtamb or 58.7 mg/kg, closely
approximates what Karamojong traditional healeve gidult sheep (0.9 g/animal). This
treatment group had the highest FECR, 78.3%, othan the positive control that
received levamisole (group E). Moreover, it was tdmy group with a significantly
greater change in EPG as compared to the negatiteot group F (see Tables 5-3 and
5-4); however, we have to bear in mind that théstiment group did have an elevated
initial worm load as estimated by EPG comparedth@iogroups (Table 5-4) despite our
effort to stratify the groups according to baselERG counts. So, although the healers’
standard dose did not provide the highest effic#iayid provide the highest absolute or
raw reduction in infection load. This is most likelne reason why this dose is used by
the local healers. Furthermore, as nematodes ararbthe most clinically important
gastrointestinal group of parasites in small rumisan the tropics, it is not surprising

that local healers have settled on using the daxs effective against them.

The dose we arrived at is markedly less than has hesed in other studies. For
example, Githioret al. (2003) used 50 g/sheep, Gathuenal. (2004) used 26.5 g/sheep,
and Kokoet al. (2000) used 9 g/kg for goats (3 g/kg for threesemutive days). All

76



Chapter V Case study —dosage of A. anthelmintica

authors chose doses based on traditional healeeceimmendations in their respective
research settings. The vast discrepancies in doagseflect geographic differencesAn
anthelminticapotency, or may be cultural or traditional. In acgse if, as this study
suggests, some forms @&. anthelminticaare effective at this dose, there are clear
benefits as to the amount of work and availabiityark required to treat a flock, and to

sustainability and conservation in harvesting.

Given reports of anthelmintic activity in the planteaves and trunk bark (Desta,
1995), it is warranted to assess the anthelmirmtivigy of leaves, twigs, and other aerial
parts that would allow for less destructive harvest(Zschockeet al, 2000). Over-
harvesting of bark could lead to the death of ghisv growing tree and, if used routinely
on a flock-wide basis, local supplies could be Klyidepleted.

5.5 Conclusions

Although other studies have fouAd anthelminticao have less activity, this study
indicates administration &. anthelminticaholds potential as an effective treatment for
nematode parasitosis in sheep. The best dose f@dmiematode infection was found to
closely approximate what is usually given by triadial healers, 58.7 mg/kg. Plant-based
treatments, such @ anthelminticacould be made of part of an integrated management
plan for control of helminths in developing couatri Not only does our study provide
evidence for the relevance of the traditional heptiystem, it also calls for a need to
ensure long lasting availability for the speciesdu® treat promote and maintain the

health of livestock in the tropics.
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Abstract

Following observations of goats’ possible self-ngatibn browsing the anti-parasitic
plant, Albizia anthelminticaBrongn, an ethnobotanical survey was undertaken to
examine whether livestock engage in other self-oatitig behaviours, and if people also
use the same medications. Information was gatheved a five-month period from 147
Karamojong pastoralists and healers using a ctetc&fi questions. There were 124
observations for 50 proposed self-medicating bahasi primarily eating plants, to treat
a total of 35 disease conditions. Of the plant E%ec72% were also prepared by
informants to treat human or veterinary diseaspeci®s importance was estimated by
four factors: >3 user citations, informant consenfactor >0.4, fidelity level >40% and
presence in the local pharmacopoeia. Eight spdalfided all of these factors, and 12
had at least three. These results provide supporthe hypothesis that animals graze
specific plants when ill and suggest that peopleldeveloped some of their knowledge
through animal observation.

Key Words: Animal self-medicatiorlbizia anthelminticaethnoveterinary knowledge,

pastoralists, zoopharmacognosy, ethnobotany, pltapoaia
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6.1 Introduction

Evidence for animals’ self-medication has accunadaiver the past two decades (Engel,
2002; Hart, 1990; Huffman, 2003; Lozano, 1998).daesh has concentrated on Africa’s
great apes. Janzen (1978) was the first to sugtpest ingested secondary plant
compounds actually help animals to combat parasResearch has since identified
chimpanzees’ self-treatment for internal parasittbmough leaf-swallowing ofspilia
spp. (Asteraceae) (Wrangham and Nishida, 1983)hdtbel pith chewing ofVernonia
amygdalina(Asteraceae) (Huffman and Seifu, 1989) as well therospeciegLozano,
1998). Other studies approach proving self-medicatby identifying and isolating
biologically active compounds responsible for sfiecpharmacological effects, for
example V.amygdalina(Huffman et al, 1993)Albizia grandibracteatgFabaceae) and
Trichilia rubescens(Meliaceae) (Kriefet al, 2005) from which antiparasitic and
antibacterial compounds have been isolated follgwibservations of chimpanzees. Watt
and Beyer-Brandwijk (1962) earlier documented thdigenous East and South African
people use some of these plants as medications.

The study of self-medication in animals is knowriza®pharmacognosy’ (Rodriguez and
Wrangham, 1993), defined as the study of secongkmyt components or other non-
nutritive substances used by animals for self-nadin (Huffman, 1997a). Huffman
(2007) recently broadened the definition to inclimbaviour and non-plant substances
used to suppress disease or to enhance animath.hdad of soils and their properties has
been well-documented in non-human primates anchalgp (Engel, 2002) as have other
behaviours that do not include ingestion of soitsptants (Clark and Mason, 1985;
Lozano, 1998).

Ethnoveterinary knowledge (EVK) refers to peoplkiowledge, skills, practices, and
beliefs about the care of their animals (McCorkleg86). EVK has documented many
local remedies, or ethnoveterinary medicines (EVMiat animal keepers use for
livestock health. These EVMs are often taken tommth@ use of medicinal herbs, but

also include wild plant and mineral products, amdcpsses such as bone setting and
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vaccination. However, EVK always has a human irgetion component (McCorklet
al., 1996).

There has been little reference to livestock orepttlomestic animals in the field of
zoopharmacognosy. Moreover, most research hastyebahaviourists’ observations of
wild or zoo animals, predominantly primates. On dkieer hand, many farm animals lack
access to self-medication because they are confinddgiven a specifically developed
diet that has little bearing on what they would igethe wild (Engel, 2002). Research has
shownin vivo antiparasitic effects of tanniferous plants thaak ruminants may browse
and graze (Niezeat al, 1998; Paoliniet al, 2004). However, definitive work on sheep
self-medicating, when challenged with illness-prdg foods, was the first
demonstration of multiple malaise-medicine assamiat supporting zoopharmacognosy
(Villalba et al, 2006). This paper investigates self-medicationdbgnestic animals, as
observed by Karamojong pastoralists of northeastéganda, where the only fodder

animals get is what they forage.

In 1998, an ethnoveterinary survey catalogued @0edifferent medicines pastoralists in
central Karamoja use to treat and prevent livestdideases (Gradé and Shean,
unpublished). Some of these veterinary remedieslaceused to treat human afflictions.
Following this survey, validation field trials ofelected EVMs were undertaken to
evaluate their efficacy in the field (Gradé, 20arly in one such study, an abrupt drop
was observed in individual goats’ internal parakitads (measured by daily faecal eggs
per gram and faecal egg count reduction), whetdasmas not observed in other species
studied (unpublished data). Shepherds suggestddthis was related to selective
browsing of a bitter plantAlbizia anthelminticaBrongn. (Fabaceae). It was explained
that goats suffering from internal parasites temdjtazeA. anthelminticafollowed by
expulsion of gross worms in the faeces and imprarern their symptoms (Grac al,
2007).This observation led us to search for other selflicating behaviours by similar

livestock in the project area.

The primary objective of the present study wamtestigate self-medicating behaviours
of Karamojong livestock, to examine the hypothdakat animals seek out and graze
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specific medicinal plants or employ other behaviowhen sick. The survey addressed
three central questions: Do animals (domestic anfdll) wperform self-medicating
behaviours? If so, what plants or other materiastiiey use? And finally, do people
locally use these same items to treat diseaseesttick and/or themselves (i.e., are they
included in the local pharmacopoeia)? A secondarjeabive was to select those
plants/materials that were most important in orttevalidate their use potential for
promotion within the subregion, e.g. establishihngnt in home gardens, follow-up field
trials and possible drug development.

amoja Region
i

SR &
) River Nile

Kampala

Bokora

Kangole ¢

.
0% " Bquatar

335E

Figure 6-1 Study area (credit: John O. Grade)
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6.2 Methods
6.2.1 Study Site

The region of Karamoja is located in northeastegatdla. This study took place in

south-western Karamoja between 2° to 2°03' N arfd 340 34°40' E (Figure 1). Mean

annual rainfall ranges from 500 to 750 mm, with 38®00 mm in the plains and higher
levels in the surrounding mountain ranges. Dailpgeratures average 30-35° C. The
region has a semi-arid to arid environment andr@ to cyclical droughts. Pratt and
Gwynne (1977) grouped Karamoja in Eco-Climate Z&fieof East Africa, in which

evaporation greatly exceeds precipitation (Karanbgéa Centre unpublished data).

Thomas (1943) described the vegetation of Karamaga consisting ofAcacia-
Combretum-Terminalia woodland species associations, with a grass layer of
Hyparrhenia, Setaria, Themeda, Chrysopogom Sporobolusspeciesin contrast with

neighbouring districts, the short vegetation shewidence of heavy grazing.

Karamoja consists of five geopolitical districtsotdl population is around 935,000
(Uganda Bureau of Statistics, 2002) and contaims @istinct Nilotic peoples in the
plains and two small Kuliak groups found along theuntains (Gulliver, 1952). All of
these groups live in conflict with one another aeighbouring tribes. One of the Eastern
Nilotic ethnic groups in Uganda, the Karimojongshharee major clans, from which the
county names are derived. Two of these clans, Bolmd Pian, are the focus of this
paper. The Bokora county population is 95,000, evfilan has 38,000 people (Uganda
Bureau of Statistics, 2002). They share a transhtiragro-pastoral lifestyle and speak
the same language, with slight differences. Howewdere to armed bilateral cattle
rustling, there are strong cultural taboos agadhstring livestock information between
clans (Mirzeler and Young, 2000).

These pastoralists rely almost entirely on livelstéar survival and cultural events.
Karamojong are semi-nomadic and have minimal heath infrastructure for humans or
livestock, with only one doctor per 57,133 peoplNetherlands Development

Organisation unpublished) and one veterinarian 9@000 livestock (Moroto District
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Veterinary Office unpublished; Uganda Wildlife Awtiity unpublished). Culturally,
people rarely disclose their true number of animats even this low ratio may be
overestimated. Thus, the Karamojong rely almostusieely on local knowledge and

medicines for treating diseases in both peopleaanials (Gradét al, 2007).

Daily patterns and problem solving revolve arouneirt livestock: when to graze, when
to water, when and how to protect livestock fromidwanimals or raiders, how often to
milk or bleed for human consumption, which animalsselect for sacrifice, and so on.

Thus, they are highly motivated to observe and-welhage their livestock.

6.2.2 Methods

We conducted our study, interviewing 12 groups (@#h1), from April to August 2005.

Twenty four traditional healers participated, natlyo in discussions, but also in
collections. These healers are representativeshef Bokora and Pian registered
traditional healer associations. An additional p28toralists from the community joined
the discussions; of these 147 total respondent%, W8re from Bokora and 45% were
from Pian. One survey was performed at a cattleketan Pian, while 11 were held

home villages of traditional healers.

Table 6-1 Breakdown of community member numbers sweyed

Groups: Registered Traditional Non-healers:

(home, markef) Healers: (men, women) (men, women)
Pian 8:(7,1) 21: (16, 5) 60: (31, 29)
Bokora 3:(3,0) 321 63: (31, 32)
total 12 24 123

#number of groups and their interview location

Information was gathered by a checklist of questiparformed during field excursions
and group discussions (Martin, 1995). Participantge asked to list behaviours in
livestock that were performed indicative of selfdivation or symptomatic relief of
disease conditions; and also whether these practiehaviours and remedies were used

by people in the treatment of disease in animald/canpeople. Data were cross-
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referenced by the first author’s observations tewmeine if the observed self-medications
were part of the pharmacopoeia of Karamojong-pexpanedications. They were also

asked from where they believed their indigenousattedge had originated.

Informants were asked to narrate observations thighfollowing processes: 1) animals
having an obvious ailment (one the pastoralistdccaisually diagnose); 2) these animals
displaying behaviour that is absent or rare whealthg, such as grazing an unpalatable
plant part; 3) following this behaviour, they obseran improvement in the animals’
symptoms; and subsequently 4) the animal ceasiags#id behaviour as symptoms
improve. Provided their observation included step (i.e. animals displayed a behaviour
that is absent or rare when healthy) and most efatimer steps, the observation was
included in the results. We are intrigued by thegihility of a fifth step, in which after
observation of steps one through four, pastoraésigeriment with using the relevant
self-medicating material as a prepared medicine.peints one through four, we relied
upon the pastoralists’ observations, memories, wailihgness to share information.
Pastoralists are the best resource for self-medgédivestock observations due to their
constant close proximity to the animals, high mation to observe and monitor disease,
and years of accumulated experience on animal chagnosis, and treatment. It is
important to note the potential barriers and lay#riranslation between the author and
the animals in this study. There was a clear babétween the animals and pastoralists,
who discerned disease conditions — including stibgconditions such as headache and
nausea — from healthy animal behaviour. There ve¢gse barriers separating the first
author and pastoralists, due to differences indagg, and in cultural views of disease
aetiology, medication, and livestock behaviour. réfere indices of informant consensus
factor (ICF) and fidelity level (FL) were used taide interpretation of our observations

and efforts were made to draw responses from thie panspective.

Indigenous disease terminology was verified by phenary author, an experienced
veterinarian. Diseases, processes, and disordeams gveuped according to the usage
category standard for human symptoms and ailmensldped by Cook and Prendergast
(1995). In alphabetical order, the usage categoaies as follows: digestive system
disorders, ill-defined, infection/infestations, unes, metabolic disorders, nutritional
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disorders, pregnancy/birth/puerperium disordersplpylaxis, respiratory disorders and
skin disorders. Self-medicating remedies were gedupccording to botanical family
(Angiosperm Phylogeny Group, 2003), if plant-basas);'mineral’ if inorganic; or as

‘water’ if water was a component.

Plants mentioned by participants were photograpdmed collectedin situ. Collected
plants were sent to Makerere University Herbarium Kampala for botanical
identification according to Flora of Tropical Easfrica. Karamojong names for some
plants are connected to more than one scientifinenawe refer to these data as
ethnospecies (Reyes-Garahaal, 2006). All plant species and material are listgth
small caps in vernacular. Vouchers are kept at Makeherbarium and a community
herbarium located at the study’s partner NGO, KAGHE Nabilatuk, Karamoja.

We conducted our survey as part of KACHEP’s ong@ogymunity development project
focusing on animal health care, local capacity ding and EVK awareness. Key
informants were healers whose associations weristeegd at the national level with
whom the first author has a long standing (8 yeaedationship, facilitating their
associations’ formations, development of intellatforoperty rights awareness, and their

goals and vision; therefore prior consent was oleti

6.2.3 Data Analysis

Interview responses were compiled into narrativenfocoded and entered into an Excel
spreadsheet. Analysis included calculation of IEguation 1) and FL (Equation 2). ICF

was adapted from Trotter and Logan’s informant egrent ratio (1986) to measure
informant groups’ consensus and thereby infer amse among different animals

observed. We specifically looked into three aréadividual self-medicating remedies

and categories of these remedies, and usage dategdrdisease (e.g. a specific plant
species, and a particular plant family and categdrglisease as described by Cook). In
this method, the relative importance of each usmisulated directly from the degree of
consensus in informants’ responses (Phillips, 19Bi6¢ importance of different plants or
uses is assessed by the proportion of informantpgravho independently corroborate

different animals’ self-medicating behaviours. TB& has a maximum of 1.0 (maximum
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consensus) and a minimum of 0 (no consensus). ¢CRrf individual self-medicating
remedy, for example, is calculated, as follows: hamof observations of the remedy
(obs)subtracted by the number of ailments (use categbdiseaselJC), divided by the

number of observations of the particular remedyusione:

obs-UC
obs-1

ICF =

Equation 2.

We used ICF to evaluate the hypothesis that livéstelf-medicate. A self-medicating
behaviour (SM) with a positive ICF indicates thaestock in different areas displayed a
consistent behaviour; i.e. that local people oteranimals with a given disease tended
to perform a particular SM. Among usage categoagsositive ICF indicates specificity
of the SM for a given disease condition; i.e., adsmperforming a given SM tended to
have the same disease condition, rather than hapghpazhewing an unpalatable plant
part for any illness. ICF for disease categoriegktinto account a summation of
observations within the category. Each SM was aionly once, even if it appeared in

more than one disease within the usage category.

Fidelity level (FL, Equation 2) adapted from Pipdi (1996), was used to determine the
most important self-medicating species in eachifipatsage category. Fidelity level is

derived from

N
FL(%)=WPX1OO Equation 3.

whereN;, is the number of observations of a particular-sedflicating behaviour for one

usage category, amdlis the total observations for the behaviour for agg.

We are confident that our findings are significa#rticularly given that Bokora and Pian
forbid sharing livestock-related information betweelans. Elevated ICF and FL are

therefore strong indicators of multiple, indepertdimd congruent observations.
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We estimated plant/material importance as a functibfour criteria. The species must
have at least three uses in order to be consid&reslother three criteria are: ICF >0.4

(Moerman, 2007), FL >40% and presence of the treatiim the local pharmacopoeia.

6.3 Results

There were 124 use citations (observations) fop&posed self-medicating behaviours
used to treat a total of 35 disease conditiongbserved by 12 informant groups. The
domesticated animals mentioned were goats, catikep, donkeys, camels, poultry and
dogs, in decreasing order of self-medicating behavobservations. Cats and pigs were
not mentioned. There were single self-medicatingab®ur mentions for three wild
animal species; buffalo, kudu and guinea fowl. fetesl in the methods section, to be
considered a self-medicating activity, the infortsambserved animals displaying a
behaviour that is absent or rare when healthyasisgh the following process: 1) animals
having an obvious ailment (with symptoms pastarsk®uld visually diagnose); 2) these
animals displaying behaviour that is absent or m@hen healthy, such as grazing an
unpalatable plant part; 3) subsequent improvemerthé animals’ symptoms; and 4)
subsequent cease in self-medicating behaviour.ti#dl 50 proposed self-medicating
behaviours fulfilled criterion two, almost all dig 50 also fulfilled steps one, three and
four with step four being the least, but still feiteg > 70% of 124 observations.

6.3.1 Most Observed Self-Medicines

Table 6-2 shows the 50 observed self-medicatingdées and behaviours in alphabetical
order, divided in three parts, i.e. specific omnedies, non-specific oral remedies and
non-oral self-medicating behaviours. The most comlsnanentioned self-medicating
behaviour was grazingkbsiMABU (Loudetia superb®e Not.), which was reported nine
times out of the total of 124 reports. Three Kargmg remedies had eight observations:
Akawoo (Cymbopogon giganteu€hiov. or Bothriochloa insculpta(A. Rich.) A.
Camus), BoorT soils, and bLETIO (Eragrostis pilosaP. Beauv.). Two species had six
observations: EucukwA (Aloe tweediae Christian or A. dawei A.Berger) and
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EKAPANGITENG (Albizia anthelmintica Note that both Aawoo and Eucukwa are

ethnospecies with more than one scientific name.

Forty-seven of the 50 self-medicating behaviours9d%, were taken orally (part a and
b in Table 6-2). Only three behaviours had no ocgthponent (part ¢, Table 6-2). Forty-
two, or 84%, of the self-medicating behaviours doented here involved plants. Five
had a water component, asit had a mineral component. Three behaviours gghtwo

of the above categories.

Figure 6-2 Goat browsing with possible self-medicate effects.
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Table 6-3 lists families associated with livestgelf-medication, in decreasing frequency
of observations. The Poaceae family was representetd species, whereas Fabaceae
had eight and Euphorbiaceae had five speciesitrestdck had been observed to graze
or browse when they are ill. A general category‘mofneral’ was designated for
geophagia (soil eating) and behaviours such asimgalén rocks or rubbing against

fences. This category had five remedies.

The Poaceae family also had the most observatisitls, 36 citations in six different
usage categories. This included seven citation&EfaruYAN, a common but somewhat
vague nutritional ailment described below. The Eaba family had 19 use reports for
four usage categories, six of these reports ineblweternal parasites (part of
infection/infestation usage category). The minegedup had 18 observations for six
usage categories, including five fokKIEUYAN .

Table 6-3 Families Associated with Karamojong Live®ck zoopharmacognosy.

Family # species Obs UC ICF most common UC
mentioned observed
Poaceae 10 36 6 0.86 Infection
Fabaceae 8 19 4 0.83 Infection
‘Mineral’* 5 18 6 0.71 Nutrition
Euphorbiaceae 5 8 4 0.57 Infection
Capparaceae 3 7 2 0.83 Infection
Vitaceae 3 5 4 0.25 Infection
Asphodelaceae 2 6 4 0.4 Infection
Other (13 families) 1 1 1 0

UC= # of different usage categories ‘treated’ by fthigily

Obs = # of observations or events of particular farhjyinformant/group

ICF =Informant Consensus Factor (Equation 1)

= Mineral group was included as a common categaias a botanical family

6.3.2 Most Commonly Observed Diseases, Processes & Risord

Table 6-4 lists the 35 different disease conditignsuped according to usage category
(Cook and Prendergast, 1995), in decreasing freyuén order to protect Karamojong
intellectual property rights, the specific medidiapplications of each plant are not given
at this instance, although the most common remedé#éch category is highlighted in
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table 4. Furthermore, the discussion will raise emample,Albizia anthelminticafor
internal parasitism, as the plant and its use adelwdistributed public knowledge and
the NGO and CBO partners felt comfortable with ttésision. Internal parasitism was
the most common condition addressed by self-madgaehaviours. This condition was
observed 13 times, with eight different self-metdiga behaviours. Twelve observations
each for disease prevention and health were nateitk ExicuyAN had 11 observations
with eight different remedies. KEEUYAN, a culturally bound syndrome, can refer to
human or veterinary disease and is described btpnadists as heartburn orkfCcwe,

anthropomorphically described as ‘salt-craving'meat-deficiency.’

6.3.3 Usage Groups

Table 6-4 lists the usage -categories in decreasinger of user citations.
Infections/infestations had the most individualedises, processes or disorders and the
most user citations with 49, or 39.5% of total.l&wing this were the prophylaxis group
with 31, 18 in nutritional disorders, and eight foilk production, which was the sole

process mentioned in the pregnancy/birth/puerpedisorders category.
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EVK Karamoja

6.3.4 Self-medication Indices:

As stated in the methods section, we estimated/piaterial importance with following
criteria: three use citations, ICF >0.4, FL >40% anesence of the treatment in the local

pharmacopoeia.

ICF (Equation 1) was used to measure the level mfsensus in individual self-
medicating behaviours (Table 6-2), families (Ta®i8) and usage categories (Table 6-4,
ICF = obs-SM/obs -1). Fourteen of the 50 identifieif-medicating behaviours, or 30%,
had an ICF >0.4. Four remedies had the highesilpged€F of 1.0. When considering
remedy use at the individual ailment level, vs. there general, grouped ailment usage
level used in this studylbizia anthelminticehas the highest ICF, 0.8. All but one of its
observations was for internal parasitism (infectiorfestations category); the other
observation was under the prophylaxis category. mheral group had an ICF of 0.71.
Only two of the 10 usage categories (Table 6-4) Ik&€>0.4: prophylaxis (ICF = 0.59)
and infection/infestation (ICF = 0.55), whereasritiohal disorders and digestive system

disorders both had low positive ICF of 0.2.

Table 6-2 shows the fidelity levels (last colummy feach self-medicating remedy
according to usage category. The infection catedgaq the highest fidelity level. Not
including those behaviours with only one user wtat(which yields 100% FL by
default); six remedies had perfect fidelity levelBhere were 14 self-medicating

behaviours with more than three use citations alRd a40%.

Thirty-six of the 50 remedies, or 72%, were alseduas a prepared medication by the
informants to treat their animals and/or their fiéesi (Table 6-2)). Thirty-six, or 76.6%,
of the 47 orally applied self-medicating remedies also prepared medications. If the
prophylaxis category is removed (in other wordsunting only observations in
apparently sick or weak animals), the overlap i8@bor 25 of 38; if we only include

oral treatments, the overlap increases to 71% {35

96



Chapter VI Botany by Instinct

Table 6-2 sets the most important remedies in boklf Four importance factors were
considered, eight self-medicating remedies fulfill of these factors, and 12 had at

least three factors.

6.3.5 Indigenous Knowledge Origin

When asked to free-list the sources of their indiges knowledge (IK), informants
identified three main sources: 1) Creator-God; ygbe, both dead and living; and 3)
animals. All 12 participant groups reported reaaiviK from the first two categories
through dreams, visions, oral traditions, persavtadervation, and study of tradition.
Only two informant groups noted obtaining IK fromimals by observing the animals’
behaviour; furthermore, it was only one or two uiduals that admitted this — much to
the laughter of others. From this occurrence weasmume that the results are even less

than reported.

6.4 Discussion

6.4.1 Importance Factors

Although there are no universally agreed upon maitior distinguishing self-medication
(SM) from routine eating or other non-self-medingtactivities, several tools have been
proposed, such as evaluating plant parts bioaessvitf chimpanzee diets (Kriet al,
2006), Huffman’s steps (Huffman and Seifu, 1989) aamparisons of what chimps eat
as to what local people use medicinally (Huffretral, 1996; Kriefet al, 2005). The
importance factors used in this paper drew on Keiefl's (2005) work comparing
chimpanzees’ diets with the pharmacopoeia of petipleughout the world. We also
relied on the field of ethnobotany, which has depetl methods for studying consensus
between cultures (Phillips, 1996). Any individu@servation of a SM may be important
and relevant to the argument that animals self-oa¢€li However, a SM that is reported
more often (in this study, we set three use citatias ara priori minimum), we believe
is more likely to represent a true SM. The self-io&tibn hypothesis is further supported
in this study by similarity in SM and Karamojonggsimacopoeia, >0.4 ICF, and >40%
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FL. Therefore the self-medication hypothesis iseeilly supported by those boldfaced
remedies in Table 6-2, as they fulfil the abovéecia.

Our results show that most self-medicating behasiavere orally, and that most were
plant-based. Both of these findings are consistétit the existing zoopharmacognosy
literature (Clayton and Wolfe, 1993; Engel, 2002ffrhan, 2003; Kriefet al, 2005;
Lozano, 1998; Negret al, 2006). Fur rubbing has also been observed irkbiEmurs
and capuchins with millipedes, in several bird sgeowith ants, other non-human
primates with plant resins and leaves (Birkinsha@99). However, in our study, the

informants did not specify which tree species thestock rubbed upon.

Small sample size is a possible limitation of #tisdy, as it may not have been adequate
to distinguish some valid self-medicating activdtieom background noise; therefore we
set three use citations as a minimum for importahnckeed, the sample size of this study
is notably smaller than in other research invoi@§, which may involve thousands of
user citations (Heinrich, 2000; Heinrieh al, 1998; Trotter and Logan, 1986). On the
other hand, zoopharmacognosy research has genéesly anecdotal, following one
animal or a small group of animals with much fewse citations, in the range of one to
30 (Huffman and Seifu, 1989; Krieft al, 2005; Wrangham and Nishida, 1983).
However, due to the innovative style of this studygording every observation supposed
to be a self-medicating activity is important iratht would support the self-medication

hypothesis.

One might assume that the more abundant a patrtiglalat, the more commonly animals
graze it. However, pastoralists did not remark drattheir livestock typically ate, but
rather what they specifically ate while visibly plgying an illness. Goats were the
exception, as they routinely browse on bitter @amformants thought many of these
remedies ‘strengthened their animals and kept tfrem falling ill’ which we etically

translated to mean disease prevention, and overalth promotion. This is shown in the
prophylaxis usage category which had 26 of the ii@rdnt self-medicating remedies.
This indicates that pastoralists associate moren thalf of their livestock's self-

medicating behaviours as routine ways to enhaneg& thealth without shepherds’
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Chapter VI Botany by Instinct

involvement. Prophylaxis is a difficult concept. Maof the observations appearing in
this category, are those when the individual infantncould not ascertain the animal's
illness or why the animal they observed was actingerly’ or eating something that
would be out-of-the-ordinary. So they in turn pmegd that the animals’ behaviour was
to strengthen it or prevent it from falling ill. Me@ver, one might suspect that observers
are anthropomorphizing: if they consider a planbéomedicinal-only or unpalatable as
food, they may assume that their animals percditieei same way and thus attribute a
medicinal purpose to use by a healthy animal thay mell not exist. Or, they might
follow the line of reasoning, because they coliad prepare the same plant as medicine
— the animal might be doing the same thing. HoweWXaramojong pastoralists do
understand that diseases spread, from animal tahnthrough vectors (animate and
inanimate). They will separate and quarantine trersienals that are ill, or keep their
healthy animals from mingling with others they méve as ill. They will lead their
animals to certain grazing areas or natural seitslivhen the suspect iliness or force-feed
minerals or medicines to keep a new dam healtho dstrengthen’ her (unpublished
data).

Parasitic diseases, overall, are the most comnioreai which livestock self-medicate as
recognized by Karamojong pastoralists. Thirty-seven 29.8%, of the 124 self-
medicating observations were for internal or exdénparasites and the diseases they
transmit. This is consistent with existing zoophacwgnosy literature: the most studied
plants, Vernonia amygdalinaand Aspilia spp, act against internal parasites (Lozano,
1998) and parasitism is the most common ailmentt thas been noted in
zoopharmacognosy (Engel, 2002; Huffman, 2003),tautdilly Clark and Mason (1985)
reported on external parasites, i.e. nesting bebavin birds. The most commonly
mentioned dewormer for livestock and humans insiudy wasAlbizia anthelmintica
which was also the remedy with the highest impagafactors. Even using the more
stringent usage level, ICF is 0.8 (i.e. internatagdism vs. general usage category
infection/infestation) and its FL (83%) was the Hegt for a remedy with >6
observations. FL was used to quantify importancepefcies for a given purpose (usage

category).
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The idea that pastoralists experimented with thevest remedy as a prepared medicine
is supported by the observation some respondeaimet part of their IK came from
animal observation, and is further addressed wRBb 7self-medication to prepared
medication overlap. The overlap was higher than3é8 that Kriefet al. (2005) found

in comparing ethnobotanical uses to typical chinzgandiets in Kibale, Uganda. Our
higher levels could be that our study focused dfirsedicating activities whereas their
chimpanzee study examined the entire diet. Addidignour study looked only at the
local pharmacopoeia whereas theirs used a worlé-wttinobotanical database. In this
instance, our higher level self-to-prepared medicabverlap suggests that some of
Karamoja’'s ethnomedicine origins were derived frammal observations.

Future objective and quantifiable research in éinga should include:

a) Objective diagnosis and documentation of animalsease condition with
laboratory analysis.

b) Documentation of the frequency of behaviour thattisent or rare when healthy,
such as grazing an unpalatable plant part.

c) Documentation of resolution or improvement in dsseacondition, through
standardized observation and/or laboratory means.

d) Documentation of cessation of the unusual behavafter improvement in
symptoms.

e) Finally, reproduction of the beneficial effect ither diseased animals following
administration of the relevant self-medicating hebar.

Trained behaviourists would more objectively evidusteps b, ¢, and d. Villalket al.
(2006) essentially performed the last step in tebigep study by proving that animals

choose appropriate plants to ameliorate theirshirgs a learned behaviour.

Objective monitoring that is scientifically quaisifle and verifiable (steps a, c, and e),
make internal parasitism attractive for furtheremash. Much likeAspilia spp. and
Vernonia amygdalinehave drawn primatologists’ attention (Lozano, 1998)bizia
anthelminticais a particularly good candidate for further expton of livestock
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pharmacognosy. In addition to its high importaraetdrs in this studyA. anthelmintica
has shown anthelmintic activity in several studi®@athumaet al, 2004; Githioriet al,
2003; Gradéet al, 2007; Kokoet al, 2000).

To the knowledge of the authors, this is the fiigte that pastoralists’ wealth of
knowledge has been utilized as part of self-meitigabehaviour research, or that ICF
and FL have been used to objectively evaluate tduplzarmacognosy hypothesis. Our
results indicate that animals display multiple bébars consistent with self-medication.
There is also reason to suggest that pastoraliaiee tdeveloped some of their
ethnopharmacological knowledge from careful aninmddservation. Finally, high

importance species merit further investigationgnidfication/isolation of biologically

active compounds (in particular those that arehia infection/infestations category),

promotion at the local level, and perhaps drug kgweent and primary health care.
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Abstract

In a pastoral area of northern Uganda, local imstihs were supported in order to revive
indigenous approaches to managing the natural res®wn which pastoralists depend
for their livelihoods. This was in response to dilé&Karamojong assessments that their
people were suffering from environmental stressas w weakened traditional elders
system and communal efforts. Participatory acti@search and an ethnographic
framework were used to document and strengtheirititnaal veterinary knowledge and
to encourage natural resource management througiioegstry and plant conservation.
Three key outputs of this work were: strengtherafdpcal institutions, conservation of
plants and sharing of knowledge.

Figure 7-1 Bokora community involved in KACHEP's agoforestry project, supported by WFP and
COU. There is hope in a tree...especially in a dand
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Chapter VII Endogenous development

7.1 Introduction

Pastoral communities live in the midst of the naltuesources on which they depend
directly for their livelihood, with a very narrowargin of survival. They use water and
grass to feed livestock; trees for medicine, foatd firewood; and wildlife to

supplement their diet. When pastoralists are notaglivironmental stress (even if
extreme) is generally short-lived, because peopt their livestock move elsewhere,
allowing resources to recover. The constant chgdleof coping with nature creates a

depth of alignment in a community’s customs andtkaif daily life.

This paper addresses change-agent efforts in thenitga semi-nomadic pastoral area in
northern Uganda to relieve environmental stressesréating infrastructure to revive
indigenous approaches to natural resource manage(h#®M), with a focus on

medicinal plants.

Karamoja's cluster extends into Sudan, Kenya amibpia. The semi-arid environment,
remoteness from major urban centres, poor infretstre and poor access to services
have forced the Karamojong to rely heavily on thaditional elders’ system and

indigenous knowledge (IK) for survival livelihoods.

When assessing the current situation of naturaluress in their area, elders cited several
problems that were not present, or were less sewvdnen they were young. These
include: less rain, fewer water-catchment ponds rande contamination of the limited
available water; diminished plant life, includirgifer savannah trees; dramatically fewer
wild animals; erosion; and lower soil fertility. @ felt that the traditional IK system and
communal efforts to manage resources had weak€&oeedxample, local leaders used to
guide teams to dig ponds for catching rainwatertangtotect ponds to keep animals out.
The communities had been proud of their ponds.rlLatten the UN World Food
Program gave money to dig or de-silt ponds, pak$tsgerceived these ponds as being
owned by outsiders. Local people sometimes eveuseef to clean their ponds unless
paid. In an effort to help ‘modernise’ the cultuoaitsiders did not recognise traditional

leadership structures and did not deal with Karamgjleaders directly. Communities
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were divided between looking to their traditionsdhdlers or taking money from external
players; and outside money trumped tradition.

Elderly pastoralists recalled a clan of women, Mgiyepan who protected trees in

various ways, such as by enforcing conservaticatedl taboos through song, dance,
drama and stories. As a group, they were persuagvially and sometimes even
physically. It is unclear why they are no longetiag although people still remember

some Ngiyepasongs.

During interviews, Karamojong were hard-pressetketall any positive innovations that
had come from outside during their lifetime or thatheir parents. They could remember
that there were more trees and more peace, thatiitieot have many cows but the food
was enough, that colonists had built dams in tHew& but only one is still functional,
that many boreholes were made but there was maer wad food before that. They also
recalled the strength of culture and respect tlzelfbr their parents and elders.

They perceived two more recent external innovatiereutomatic weapons and forced
schooling — as having caused much damage to tb#ure and, thus, to their way of
managing natural resources. AK-47s (Kalashnikdes)fturbo-charged an existing self-
destructive element in the culture, while both tmations’ encouraged pastoralists to
become more sedentary. Fear and insecurity causeplepto band together in larger
groups, where schools commonly were built. Thiseased pressure on already scarce
resources in certain areas, while vegetation fitwd in uninhabited areas within a days’
journey from the settlements. The school system leld people to look outside of their
own ‘culture-box’ for new answers to the same peaid. Elders saw tradition and

schooling as mutually exclusive options.

In endogenous development, people seek a balarteeedre modern and traditional
practices. It is a collaborative process for ldoatitutional development that involves a
careful blending of internal with some externalqesses (e.g. ‘modern’ schooling with
the traditional system).
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One potential bridge to this process is the instituof traditional healers. Karamojong
pastoralists are proud of their knowledge of howse local plants. One elder explained
that, even though Karamoja does not have ‘powdrbdpitals, the limited access to
“modern medicines” has allowed us to greatly wil@r ancestor’'s medicine.” Because
the Karamojong depend on cattle for both subsistamd cultural pride, one of the most
important forms of IK is ethnoveterinary knowled@&VvK): the local knowledge, skills,

practices and beliefs about the care of livestdd&CGorkle, 1986). This includes various
different treatments: store-bought, homemade, plest and/or prepared by traditional

healers, mainly from plant extracts.

This EVK needs to be conserved, because it is témed by the pull toward modernity,
yet modern medicines are almost entirely out of ghstoralists’ reach. Therefore, our
goal was to help conserve and revive this knowldalgéelping the pastoralists set up
their own local organisations — e.g. non-govern@erdrganisations (NGOs) and
community-based organisations (CBOs) — and enceudagumentation and practice of
EVK as well as NRM through agroforestry and plamservation.

7.1.1 From studying ethnoveterinary knowledge to formamgNGO

In 1998, a project was launched by the Bokora ltbvas Initiative (BoLl), a cooperation
of three NGOs working with livestock-keepers in Bok County of Moroto District:
Lutheran World Federation, Church of Uganda’'s Lisek Extension Programme and
Christian International Peace Service. These osg#ions agreed to harmonise their
veterinary services to fill gaps in Bokora’s lindteeterinary infrastructure. One joint
BoLl activity was ‘training of trainers’ workshopfor Community Animal Health
Workers (CAHWS) facilitated by the internationaleagy, Christian Veterinary Mission
(CVM). BoLl mandated a study of local EVK in order integrate this with introduced
veterinary practices within the CAHW training (Géaaind Shean, 1998).

To strengthen EVK infrastructure, a participatocyi@n research (PAR) approach and an
ethnographic framework were used. PAR is ‘reseaicich involves all relevant parties
in actively examining together current action (whibey experience as problematic) in

order to change and improve it. PAR is not juseaesh which is hoped will be followed
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by action. It is action which is researched, charaed re-researched, within the research
process by participants’ (Wadsworth, 1998). Specifiethods used included direct
observation, semi-structured interviews, scorind &mking, participatory field trials,
exchange visits and ‘free-listing’ (Martin, 1995The methods were continually
readjusted in response to participant input in tifigng problems and solutions in joint

experimentation, as all learned together how &ngfthen EVK.

During the study of EVK, the first author beganirilag community members in
documenting IK using a modelling framework creabsdCVM (Shean, pers. comm.).
Livestock diseases, their prevention and treatmeree documented through group
discussions involving community members and Bolaffst Staff were trained in
ethnoveterinary surveys covering: formal and lotaie of disease, species of animal
treated, name of treatment, description of medioatmethod of treatment (preparation,
administration and dosage), pharmacological rattoremd efficacy. BolLl extension

workers identified pastoral communities and traxditil healers to be contacted.

From these group discussions, active community neesnlith obvious knowledge and
commitment (traditional healers) were selected biIBtaff. The first author confirmed
these selections in one-on-one interviews. Theseramity members — both men and
women — were then involved in focus-group discussidogether with BoLl staff, to
identify priority medicines to promote and to bistorm on how to form a network of
livestock healers. The initial plan was only to man EVK database and hand it over to
BoLlI for the CAHW training programme. However, chgithe PAR process, the healers
initiated monthly meetings and recruited new memb&he first author, impressed by
the depth and breadth of the healers’ knowledg®, ldécame more emotionally involved

with the pastoralists’ concerns and eager to caipén seeking solutions.

After finalising the BoLIl document, two young Karajong men, who had secondary
level education and were freshly trained in documgnEVK, joined the first author to
go to the neighbouring county, Pian, to comparér tB¥K with that of Bokora. The
same PAR process was followed, bolstered by treofeslearned in Bokora. In addition
to sharing and comparing EVK in Bokora and Pian, imeted livestock healers and
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NGOs to discuss ways to disseminate the most cemifiyl used EVK within their

communities.

With renewed Karamojong interest in EVK and itssdimination, the first author's work
in Karamoja continued. What was to be a six-weedgm@amme continued without a
distinct end, just with a desire to be part of llealers’ PAR cycle. When the supervisory
international NGO, World Concern Africa, opted &ave Uganda in 2002, the staff —
which included pastoral community members — decidefbrm an indigenous NGO to

continue EVK development.

7.1.2 From EVK to agroforestry

A natural extension of EVK in a damaged environmisnnedicinal plant agroforestry.
The healers’ associations selected particular plfort domestication and multiplication
based on several factors, primarily their confidemt the plants’ medicinal efficacy.
Confidence levels were established through ranksogring and defining ‘best bets’
(Martin, 1995). They also assessed whether thaslkstreated was common in Karamoja
and whether therefore the plant would have potem@nomic benefit for disease
control. They gave high priority to multipurposepts. For example, one plant selected
provides medicine for three diseases (one as akéste. highest-ranking plant), fodder
for livestock, food for people during hunger pesgpdand highly valued wood for
construction and making charcoal. The species Wee evaluated for their economic
value for the local market.ow threat of biopiracy was another factor usedefection,
e.g. if synthetic medicines were available for tligease for which a plant is used, that
plant was considered ‘safer’ or less likely to bpleited. All of the above factors were
used to rank a long ‘free-list’ of plants.

An additional key activity was to develop medicabquct micro-enterprises using local
EVK. This involved multiplying the species in pradion orchards.
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7.2 Threekey outputs of the PAR
7.2.1 Institutions built

Within the course of ethnographic action reseafohr organisations with a common
mission to preserve, promote and protect EVK werenéd and registered at national
level: Bokora Traditional Livestock Healers Assdica (BTLHA), Pian Traditional
Livestock Healers Association (PTLHA), Karamoja dketerinary Information
Network (KEVIN) and Karamoja Christian Ethnovetetip Programme (KACHEP). The
first two are CBOs; the third is a consortium ogmment, NGOs and CBOs; whereas
the fourth is an NGO.

A group of 12 male Bokora healers, which becameBhEHA, first gathered in mid-
1998 as a focus group when EVK in Bokora was beaatpalogued. The Pian group
(PTHLA) first gathered in the kraals (mobile cattamps) in February 2000, when
Bokora and Pian EVK were being compared. Since 260ih associations have been
setting their own schedules for meetings, at legstrterly, and both are registered in
Uganda. Both were created with the aim that Karamepuld utilise their natural

resources and EVK for sustainable development amdrpy reduction.

The BTLHA has grown from the original 12 men to &ibscribed members. After Pian
healers first met, the ten core healers continoedeet with EVK project staff and other
KEVIN members, at rotating locations, either neae @f theirmanyattasor near the
kraals, depending on the season. Pian membershiptgr22, then dropped slightly, but
then expanded to 44 over the last two years. Iiitimembers were only elderly men
but, as the association grew, younger men and wobagame interested and were
invited to join. By 2007, over 92 association wdrps have been held in Karamoja.
Membership in BTLHA and PTLHA is open to livestobkalers living in Bokora and
Pian, respectively. Other individuals and orgamset that share the associations’
mission may also subscribe. The associations Haedans for executive members, who
in turn run their meetings, frequently inviting arternal member to teach on a specific
topic.
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At association workshops, members from differemhwnities take turns teaching and
learning. They discuss cases they have treateth fadtires and successes) in order to
share new information and gain advice from othemivers. They are then able to pass
on this information to their family and neighbourfée livestock healers promote the best
practices with their direct contacts at househeltl and continue to experiment with
EVK. Other activities of the associations includgradorestry and micro-enterprise,

adding value through medicine extraction, packagimg distribution.

The network (KEVIN) originated from a three-day EA8Karing workshop held in Pian
in July 2000, which brought together regional skaitders who shared case studies and
best practices for livestock husbandry, diseaseepteon and disease cure. A unique
feature of this workshop was that participants gaidit, making it ‘locally-owned’. At
most gatherings of this type in Uganda, the organi®t only pays for transportation,
lodging, food and training materials, but also pdeg per diems (also called allowances
or ‘motivation’). This practice was introduced cgithe colonial era to ‘encourage’
attendance and is reinforced by NGOs and governanggmncies to this day throughout
Africa. KEVIN'’s formation created a forum for contious sharing of ways to preserve,

promote and protect EVK in Karamoja.

KEVIN members operate in four of the five Karamgjadistricts (a different group, the
Labwor, who currently focus less on cattle, inhalht fifth district). Membership is open
to all government agencies and NGOs in Karamoja dha involved in any aspect of
livestock management. Members include District Yietey Officers and Veterinary
Officers from Moroto and Nakapiripirit, as well &sn local NGOs and CBOs. Four
member NGOs have agroforestry schemes, two arelvewoin EVK research and

development, and four incorporate EVK in their CAHIining.

KEVIN is a conduit for disseminating EVK throughtersion workers who originate
from, live in and work throughout Karamoja. Thewetk empowers each stakeholder
organisation to use the collective information tdegrate IK into agriculture and
livestock training at community and household leaal to encourage adoption of a

variety of innovations developed by the Karamojaléxes.
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KACHEP was registered in Uganda as a local NGQuimeJ2004, having grown out of
the collaborative EVK project funded through CVMheTproject was initially managed
by the first author, but KACHEP is now run by aestaff of her former assistants, all of
whom are local people. It seeks to preserve, prenaoid protect EVK in Karamoja
through research and development as well as bgiltive capacity of the livestock
healers’ associations. It is the key liaison ageheay identifies EVK users and innovators

and links them with interested organisations.

7.2.2 Plants conserved

One component of EVK preservation is documentadioth conservation of the medicinal
plants. As mentioned above, there used to be aoflammen, Ngiyepan, who protected
trees. According to Nalem Rose, a Pian hed&hen these women were active, we had
plenty of rain and the tall [tree] shrines were wadred for’. Tree planting is not
otherwise a part of Karamojong culture. The healassociations, however, now
promote agroforestry and protection of medicinahnpl species. Their agroforestry
scheme has focused on domestication of 32 tredesped4 of which are indigenous
(Table 7-1). The species were selected by livestbeklers and other community
members, based on their confidence that the plffi@ttvely treats endemic livestock
diseases and the importance of these diseasesttodhl economy. They identified
internal and external parasites as key problemech@sed medicines are not regularly
available in these remote and resource-poor arnb&sefore, plants with pesticidal
qualities were given high priority, alongside pknsed for treating wounds, snake bites

and retained placentas.

Exotic fruit trees — custard apple, guava, papayhmomegranate — were chosen because
they are drought-resistant and have been cultiviatdthramoja for at least 50 years at
Christian missions. In addition to its edible fajippapaya is also used for medicinal
purposes. Four of the medicinal plants domesticaiedhe Karamojong also provide
valued edible fruits. Three medicinal trees — n¢om India), fish bean ofephrosia
vogelii (from Zambia) andMoringa oleifera (from Arabia and India) — are not

indigenous, but have long been domesticated inr{aja
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More than 70 healers’ communities are involved fiiores to conserve medicinal trees
through agroforestry schemes. Additionally, thegctefamily members and neighbours
about conservation and sustainable harvesting igegs. Many make thick fences from
thornbush branches to protect crops from wild afgnaad raiders. As a result of the
efforts of the healers’ associations, 50 commusitiew have living fences around their
homes and/or medicinal gardens. These fencing plare medicinal, fruit-producing

and/or protective. Live fences reduce the cuttihghornbush and help protect against
sun and wind. Also, 40 communities have establishédl ha woodlots, each with 60—
200 trees of 15-25 different species of slow-grgnimdigenous medicinal trees, and 45
communities have backyard medicinal gardens withagt 12 indigenous and two exotic
medicinal species. At least 12 communities haveaned nursery beds of medicinal,
fruit and general-purpose tree seedlings. AccordmdACHEP’s 2005 field report,

more than 100,000 medicinal, fruit and live-fencimges are growing around the 70

local-healer communities in Pian and Bokora.

Photo 7-1 EKORETE fruits or NGIMONGO, the Egyptian date palm,Balanites aegyptiacus. Children
remove the hard case and eat it like a sweet, mottsepound the inner nut (ABALIT ) and cook it as a
hunger food, as well as their hardy leaves. Pastdists use its sap to heal painful eyes and the
surfactant from its leaves to kill guini worm in their hand dug ponds. Other parts are employed
against muscle and joint pain diarrhoea, stomach pa, heartwater, mosquito control. Its wood is
prized for stools, spear shaft and charcaol. It isa highly prized tree, yet had not previosly been
cultivated or protected.
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Table 7-1 Plant species in agroforestry schemesiaramoja

EYELEL

EMINIT
EWALONGOR
EKADOKODOI
EYELEL
EKWAKWA
EKAPANGITENG
ECUCUKWA

Custard apple
NEEM
EKORETE
EKADOLIA
Papaya
EKADELI

Kei apple

JERIMAN

Acacia drepanolobiurhlarms ex B.Y.
Sjostedt

Acacia gerrardiiBenth.

Acacia sieberian®C.

Acacia senegalvilld.

Acacia seyabDelile.

Albizia amaraBoivin

Albizia anthelminticarongn.

Aloespp.

Annonaspp.

Azadirachta indicaA. Juss.

Balanites aegyptiacudelile

Capparis tomentosham.

Carica papayd..

Commiphora abyssinicangl.

Dovyalis caffra(Hook. f & Harv.)
Warb.

Euphorbia bongensiotschy & Peyr.

EKALIE

EPONGAE
EKERE
ELIGOI
MORINGA
EBUTO
EDAPAL
EPAPA

Guava
Pomegranate
ABUKUT
ELAMORU
LOKILE
EPEDERU

FISHBIN

ABWACH

Grewia mollisJuss.

Grewia villosawilld.

Harrisonia abyssinic®liv.

Kleinia odoraDC.

Moringa oleiferaLam.

Neorautanenia mitig¢A.Rich.) Verdc.

Opuntia cochenillifergL.) Mill.

Piliostigma thonningi{Schumach.)
Milne-Redh.

Psidium guajava..

Punica granatunt.

Sansieveriapp.

Steganotaenia araliacedochst

Synadenium granttiook. f.

Tamarindus indicd..

Tephrosia vogeliHook. f.

Warburgia ugandensiSprague

7.2.3 Knowledge shared

Four primary schools have created EVK clubs andablished medicinal plant

demonstration gardens on the school grounds. T¢lebs and gardens have encouraged

preservation and promotion of IK in surrounding coumities.
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Photo 7-2 Boy sucking on MsMONGO (B. aegyptiacus fruit); great to chase away hunger pains.

At least once a year since 2000, the BTHLA and PAHlome together for a joint
healers’ workshop. Two exchange visits have takktep 28 Karamojong went to
southwest Uganda in the Ankole pastoralists’ cattigidor, and 12 healers and project
staff visited Samburu and Turkana healers in Keiiji@. Kenyan healers later attended a
Karamojong joint healers’ workshop organised by KAP. In the words of Dengel
Lino, a livestock healer from Bokora: ‘We used tae food and knowledge only with
our family, but now | feel comfortable sharing wigther healers from Pian and Kenya. It
has helped me with my cattle’. The focus on shakingwledge extends to association
members sharing with other healers in their comtguMNGOs and neighbours. Peace
has been an unintended consequence of these nsediingis a critical component of

development.

The healers’ associations decided to focus on agrstry schemes and the prevention of
endemic diseases, mainly of cattle. Significanteenid diseases originate from internal
and external parasites. For example, anaplasmbBsis, Coast fever, babesiosis, and
heartwater are all common and serious tick-borseaties in the area. Unfortunately,
allopathic medicines are rarely locally availabEymmonly mishandled and often
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ineffective against tick-borne diseases, even ihiatstered properly. Therefore, the

focus is on prevention rather than cure.

It was once common practice to remove ticks by hdd this was all but abandoned
after the colonial government constructed cattigsdivith modern acaracides. A few
problems resulted from this well-meaning introdud¢edhnology: limited resources to
buy drugs led to increased strain on already inaaleqfinances; when acaracides are
used properly, tick load is heavily reduced, legdim decreased resistance to tick-related

diseases; and there have been some accidentahjpgjs@f people.

Healers advocate keeping tickload at minimal levaigl recognising and treating tick-
borne diseases early, before the blood parasifésate the entire circulatory system.

Karamojong keep tickloads low by reverting to reimgvticks from animals by hand

daily or with regular use of plant-based dips oorenrarely, commercial products. Pian
had been using one plant to treat against tickkpBoanother and Turkana a third. Since
all three plants are found in each area, they nawetgreatly increased availability of

effective botanical medicines, allowing for morgukar treatments. Before the healers’
sharing network, it would have been virtually unideaf for these groups to exchange
knowledge with one another. It is rare even todmy,with adopters in the ranks of the
networks, they spread the other group’s knowledgtineir own neighbours, and all the

pastoralists benefit.

7.3 Impact of sharing knowledge

Many tangible benefits, including self-sufficiendygve been realised through knowledge
sharing. In the words of 28-year-old Pian healegustino: ‘Our cows’ milk yield has
increased and people are eating a more balanceftatiethe cows’ milk, our new fruits

and Moringa leaves, ever since owginyattaput up a backyard pharmacy'.

There have also been less tangible benefits. Regoéetings between healers from

groups that are often at war have helped to impratkast to some extent, relationships
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between groups. For example, in 2001, Loduk JoachiRian traditional healer, escaped
being shot at close range when an opposing Bokaraiaw recognised him as a healer

who had earlier taught him about a remedy thatcchie prize bull.

An additional intangible, but vitally important, iefit of the promotion of EVK has been
increased respect from both within and outside dhikure for the knowledge of the
traditional healers. A medical student said hisheas used to mock the slow students by
telling them: ‘Don’t be like the Karamojong and gletft behind” Now, a non-
Karamojong teacher based in Bokora said: ‘I neheught the Karamojong knew so
much. Now | use their EVK for my poultry and haeght my family about some of

their treatments.’

7.4 Conclusions

7.4.1 Increased conservation

With the growth of a viable EVK network in Karampj#cal attention to nature
conservation is increasing. Communities have pthttteir own trees, after handpicking
the best seeds. At least four workshops take pdach year to share knowledge about
conservation and harvesting technigues. Twenty-fodigenous tree species have been
domesticated and over 100,000 trees planted. Thdasaf seedlings are growing in
members’ nurseries to be planted during the wetaseaAlso outside the network, there
is increased interest in indigenous tree specied ®1$ gum arabic, shea butter and
amarula. This shows progress toward the objectivehe four EVK organisations:

preservation of medicinal trees.

7.4.2 Increased sharing

Whereas in the past this would never even have bessidered, now inroads have been
made toward open discussion between those formadilicated and those not, between

Pian and Bokora schoolchildren and their parems,even with communities outside of
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Karamoja and Uganda. Over 92 workshops have bddn Has contributes to fulfilling
the objective of protecting and promoting EVK.

7.4.3 Increased interest in EVK

Membership in the healers’ associations has graam fL2 in 1998 to 94 in 2006. Also
school children are keen to learn about EVK. Alletock NGOs in Karamoja are
members of KEVIN. The high interest was evident2@00, when individuals and
organisations not only attended but also paid farakhoja’s first EVK workshop. The
sharing within and between healers’ associatiosskinaught about institutional change.
In the past, knowledge about healing animals waseshonly with close friends and
neighbours. Now the blanket of hospitality is spreaore widely. Sharing of EVK has
increased the number of people using it, which mehat more medicinal plants are
grown, protected and used.

7.4.4 Increased trust and security

Knowledge sharing is multiplied at monthly and aalngatherings, when healers from as
many as five tribes share case stories and leam &ach other. This sharing leads to
greater respect among the local people, also thehydor their culture and for one
another. Gathering to share knowledge necessarxibhies sharing food, water, firewood
and other resources. In the Karamoja culture, afterpeople have shared a meal, they
are like kin and cannot harm one another. Thisdd¢addecreased fighting, raiding and
ambushing. More peace leads to more sharing, aedvitiuous cycle continues.
Therefore, encouraging EVK and increasing medigiaht availability benefits not just
the livestock, but also the people who depend @mthThe sharing has encouraged
dialogue between antagonistic groups, within famgjliclans and tribes and even across
borders. Strengthening local institutions that addrNRM may thus produce peace as a
by-product. Further analysis could increase undedihg of how bringing people

together to share EVK can lead to increased tnssacurity.

The success may be due partly to the fact thatsitdeen an endogenous movement (from

within) rather than exogenous (initiated or lednfr@utside). Since indigenous people
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have led the processes from day one, they havdapeeethe skills and local capacity to
continue without help from outside.
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Photo 7-3 Lokure Joseph, Vice chairman of the Piafiraditional Healers' Association demonstrates
how to treat a goat kid with Abukut as other heales observe at a training. The best way to learn is
"see one, do one teach one". Especially in an orallture where few people read or write.
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Abstract

The Karamojong, semi-nomadic pastoralists foundartheastern Uganda, rely chiefly
on traditional knowledge for their health and tbéttheir prized livestock. There have
been external efforts to introduce allopathic miedis with varying success and poor
sustainability. Most have advocated reducing logadicine practices to welcome
modernity, arguing that Karamoja is backwards. @&thgrefer embracing traditional
knowledge systems to the region’s advantage, etstby external resources to fill
obvious gaps. We believe it is important to presepromote and protect Karamoja’'s
traditional knowledge. We applied a knowledge tadé and practices (KAP) survey to
measure ethnoveterinary knowledge (EVK) as onehefdteps to investigate ways to
prevent EVK from fading and, as a by-product, e EVK to strengthen the society
studied. The KAP survey measured knowledge of loeadedies and livestock diseases
in three different communities in Karamoja. Thestfirone, (Nabilatuk), is where
registered healers regularly meet and afterwarggicdlly share their ideas with
neighbours. The second (Lorengedwat), where thotsgviewed may have interacted
with Nabilatuk community members and the third (B@aag), where those interviewed
have had virtually no chance to interact with merslwg the previous two communities.
From May to June, 2007, 180 people were interviewednly divided across gender, age
and location lines. There were two sets of questioes, remedies and diseases; which
included 16 remedies and 12 different livestocledses, respectively. The distance from
the healers’ association significantly influenckd bverall EVK score. Indeed, we found
that EVK was higher in Nabilatuk than the otherg] &orengedwat was likewise higher
than Kaabong. Their knowledge was evident for reasedidentification; knowledge of
use — for both animal and human needs; growth $abitailability, conservation and
harvesting; and recent actual use of the remediegiéstion. Furthermore, informants
from Nabilatuk, on a whole, consistently receivéghlkr scores on each question on the
disease questionnaire as compared to the others Whs evident in disease:
symptomology, treatment and prevention; causatipidemiology with both animal and
zoonotic potential. They also appear to have mepently treated these diseases and
therefore seem more confident and experiencecatitrg them. All these results indicate
that the healers of Nabilatuk have been effecttvgharing their EVK and promoting its
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diffusion. These results support the working hypsth that knowledge will not disappear
if it is used and communicated through both tradiéi and introduced networks. This
may help spare the Karamojong pastoralists frogubural limbo’ or deculturation stage
that many cultures have experienced as moderritidres and disrupts cultural systems
and ecosystems. This may enable a more smoothitivantd Karamoja's inevitable

change to the next socio-cultural way of life imgmction to the modern context.

Key words ethnoveterinary knowledge, KAP survey, pastoralEM, Knowledge
diffusion

8.1 Introduction

The Karamojong, semi-nomadic pastoralists foundatated north-eastern Uganda, rely
chiefly on traditional knowledge both for their fteaand maintaining their prized
livestock (Gradéet al, 2007). There have been efforts to introduce cotioeal western
medicine practices with varying success, as thterlatre typically prone to poor
sustainability. Most have advocated discouragirgallanedicine practices in order to
depend on pharmaceuticals, arguing that Karamoladkwards (Muhereza and Otim,
2002). Furthermore, there have been efforts tauds pastoralists from their traditional
lifestyle, endorsing a more settled and less bewtric way-of-life (Dyson-Hudsoat al,
1998; Mandani, 1986; Quam, 1978). This has beemrdke with increasing government
and non-government infrastructure, social serviened schools in the region, that are,
however still lagging behind the rest of pre andtpmlonial Uganda.

Karamojong identified their IK sources as threefdteator-God, people (both living
and dead), and from animal observation (Greidgl, 2008a). Transmission of medicinal
plant knowledge can be conveyed vertically throtigh family model, horizontally by
exchange through peers, or diagonally throughticadil healers (TH) to student learners
(Ladio and Lozada, 2001; Philandetral, 2008). Historically, pastoralists have always
shared their indigenous knowledge (IK) within thigimily structure by word of mouth

and by directly teaching the youth. This has waaeedhildren increasingly attend formal
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school. There, they are influenced by teacherstlamdcholastic system that drives them
to adopt a different lifestyle, no longer linkeddattle keeping. Through these seemingly
well-meaning interactions, many times in a boardgufpool environment, the youth

disassociate themselves from their ancestral IKegys. This unintended consequence
further discourages elders from interacting witlergeived’ stubborn and disinterested
youth. Schools, by their very nature, take muchheftime that was once available for
pastoral cultures to engage in long periods oftitype activities and imparting stories

that constitute traditional Karamojong participgtéearning methods. Therefore youth,
exposed to formal school, no longer feel as muadrend duty or even have adequate
time available for patient elders to expose, teacd mentor these youth in such

traditional, participatory formats as livestockear

One educational approach has diverged from theayjigandan approach. Alternative-
based Education Karamoja (ABEK) adjusts its sclmmuirs, locations and curriculum to
better fit the pastoral lifestyle of Karamoja (P&l and Mahajan, 2005). Others, outside
of primary education realm, likewise advocate emio the traditional culture and
lifestyle, and use it to the region’s advantagelsteoed by external resources to fill
obvious gaps. We believe it is important to presepromote and protect Karamoja’'s
traditional knowledge for a variety of reasons. @fh¢he latter is to equip people with
appropriate coping tools to brace them in endogeneays as they (and subsequent
generations) stretch between modern and traditionlélire. Especially, as they struggle
in choosing between varying mixtures of changingucal norms and habits, morals,
attitudes and confidences. Cultural pride and a@sdogenousievelopment coping
mechanisms may help guide and protect them threhighcross-cultural transition to a
blended way of life so that the inevitable approatimodernity does not fracture their
cultural identity. This fracture occurs when persamne unable to identify themselves as
fully Karamojong and thus experience a ‘culturaibio’, divorced (or at least separated)
from their past yet not part of another, more moder worldly culture, truly stuck
between and stretched out into uncertainty.

As one of the steps to investigate ways to preetimoveterinary knowledge (EVK)
from fading and, as a by-product, use this EVK trersgthen the (studied) society, we
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measured EVK of remedies and disease in threereliffecommunities in Karamoja. We
followed the ‘knowledge and attitude’ methodologly Somnasang and Moreno-Black
(2000).

Initial phases of the research included documentadnd dissemination of EVK through
indigenous/endogenous and exogenous informationvonkes. These pipelines are
conduits to actively encourage EVK use for the camites, also used by partner
organisations. During the documentation phase isf BYK research and development
programme, a few innovative traditional healers temmmunity-based organisations
(CBOs) now registered at the national level (seePTER vil). These CBO’s, known as

Pian Traditional Livestock Healers Association (TA}Xand Bokora TLHA, respectively,

serve as examples of endogenous EVK networks. Taesaciations increase the social
(horizontal) networks of knowledge transmission gedhaps vertical, too, since youth
and wives gather at THLA workshops to listen andcialncrease social contacts will

increase diffusion (Rogers, 1995).

The aim of this study was to compare EVK knowledgthree study sites as a first step
to investigate how well TLHA-promoted/stimulated E\has diffused in Karamoja, to
show that it is being used in community groups #mdupport the hypothesis that if the
oral history and veterinary knowledge is writtenaho validated and used in community
groups, it will not disappear. We attempted toltie by surveying people in areas where
EVK has (andhas no} been written down, used and validated within Tl Ahat is,
where registered healers live and or visit vs. sarelaere they do not live. The first study
site, Nabilatuk, is one of the areas where regstdrian traditional livestock healers
regularly meet with one another and subsequentyestihese topics with their family and
neighbours. The second, Lorengedwat, where thdseviawed may have interacted with
Nabilatuk community members and the third, Kaabomlgere those interviewed have
had virtually no chance to interact with memberthefprevious two communities.

The objectives of this study are to score EVK kremigie expressed as a total score from
questionnaires based on selected traditional reseegind common livestock diseases,

and then to (1) see how these score varies betsegly sites; (2) to differentiate
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between the score for animal use and the scorendanan use; (3) to differentiate
between indigenous and introduced plants remedies;then finally within this subset
(4) to distinguished any knowledge differences leemv newly introduced and well-

established plants.

8.2 Materialsand Methods
8.2.1 Study site

Karamoja region, 28,000 Kmis located between 1°30' to 4°N by 33°30' to 3%E
northeastern Uganda. The present study was spbificonducted around three target
areas: study site A — Nabilatuk}a3' N by 3433' E; site B — Lorengedwat;23' N by
34°35' E; and site C — Kaabond,3®'N by 34#09'E (Figure 8-1). These areas fall within
the Karamoja Region climatic zone characterizedsbyni-arid to arid agroecology
environment with an intense hot and dry season ¢Ndber to March) (Inangolet al,
2008). There is a single rainy season, with peak#lay and July. Average annual
rainfall is in the range of 100 mm to 625 mm (Karyiesy 2000). Daily temperatures
average 30-35° C. Vegetation is flat grassland witbw scattered thorn bushes and trees,
except along the seasonal rivers, where thickedssaoradic forests occur. The plains,
that average 1400 m in elevation and slope to thst,ware punctuated by a triangle of

three extinct >3000 m volcanoes each about 100gart #om another (Gradé in press).

Thomas (1943) described the vegetation of Karamagjaonsisting of associations of
Acacia-Combretum-Terminalisoodland species, with a grass layerHyfparrhenia,

Setaria, Themeda, ChrysopogamdSporoboluspecies

Karamoja consists of five administrative districtdtich are further divided into counties,
sub-counties, parishes and finally smaller unitéedalLocal Council One (LC1) areas,
composed of villages, locally named “manyattas™NGrere . Counties are commonly
named after the dominant ethnic group inhabitahtgéal population is around 935,000
(Uganda Bureau of Statistics, 2002) consistingieé fistinct Nilotic peoples in the

plains and two small Kuliak groups found on the mtains (Gulliver, 1952). The people
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known as the Karamojong belong to many ethnic gsoufaramojong is used as a
generic term for the dominant plains people of Kesg, i.e. Dodoth, Jie, and
Karimojong. The Karimojong are further divided irR@an, Matheniko and Bokora ethnic
groups. Each of the people group names have a nggabiodoth refers to ‘cattle
colostrum’; Jie means ‘fighters’; Karimojong medeklers’, and refers to the story that
while moving in pursuit of settlement land, theezkigot tired and remained behind and
some even died there, while the youth and energagiceed on. All the Karamojong share
the transhumant pastoral lifestyle and ritual Imatytrarely interact with other clans due
to tribal warfare (Gradét al, 2008a)

This study focused on three different sites (A, iél &) found within two districts;
Nakapiripirit and Kaabong districts, respectivebed¢ map, Figure 8-2). The first two
sites are found in Pian county, Nakapiripirit; A fisund in Nabilatuk sub-county,
specifically Kosike parish (3 manyattas) and Mongiauin parish, (one manyatta),
whereas B is found in Lorengedwat sub-county sjpadij Nasinyonoit parish (3
manyattas) and Kamaturu parish (2 manyattas). Gite in the newly-formed Dodoth
county, Kaabong rural sub-county and covers sixspas. All study sites are within a
moderate walking distance from a small town, NabKaLorengedwat and Kaabong,
respectively. Site A and B people are from the iajong people group, more
specifically Pian ethnic group; people at site € Bodoth. None of the sites chosen are
in direct conflict with another; however, they dotrinteract as their territories and the
buffer zones between them are laced with insecusiye areas of uninhabited loneliness

and rare transport opportunities.

The three study sites are similar in that they hair@mal access to conventional western
medicine compared to the rest of Uganda. For anineallth, there are two NGOs

teaching and treating with western medicines in dhea; one is represented both in
Nabilatuk and Lorengedwat whereas another is st@tion Nabilatuk. In 2006, a district

veterinary officer (DVO) was assigned to Kaabongrtpthe district headquarters. Other
than this recent change 6 months before the sueash study site is more than two
hours away from their respective DVO. Concernirigipry human health care, Kaabong
has a hospital, Nabilatuk has a health centre ametrgedwat has a simple clinic
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connected to the Catholic Church. All these heptibts, however, have staff, equipment

and medicine shortages.

Site A is the base study site, from which we vaBttour hypothesis. This is also the place
where some of the registered and active traditibealers (THSs) live. Although some of
those interviewed are THSs, the majority of inforisaare not registered healers, yet all,
save a few students are pastoralists. We assurnéhtise interviewed in A would have

had a high chance to interact with THs and/or tfamilies.

The agro—ecology is similar between the three sitits some small differences. For
example, rains and subsequent growing seasoneaCdegs two months behind that of
its counterparts. However, all plants and diseéisaswe asked about were commonly
found near all three sites.

8.2.2 Methods

From May — June, 2007, we interviewed a total df p8ople, evenly divided across age,
location and gender lines. The informants’ socioreenic and demographic parameters
were also noted. This included age, gender, clge;sat (see Dyson-Hudson, 1966),
village, parish, subcounty, and outward economimsii.e. lack or quality/quantity of

clothes, shoes or adornments.

We used a pre-tested knowledge, attitude and pesct{KAP) survey on registered
healers from both Bokora and Pian TLHA’s (Somnasamd) Moreno-Black, 2000). The
KAP had two sets of questionnaires, remedies asdades; consisting of 16 remedies
and 12 different livestock diseases, respectivEhese were selected from long list that
healers had actively shared at their regular aa8onimeetings (KACHEP project report,
2005). The 16 remedies included 13 indigenous glaabe local mineral and two
introduced plant species. All of the 12 livestockmants are common throughout
Karamoja. Four THs from both the Pian and Bokosoeisitions served to pre-test the
KAP survey. Thirty people were then randomly salddh each study site (A, B and C)
for each of the two question sets, and also hadtab8 extra informants in case of any
data errors.
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A total of four people acted as interviewers — phienary author performed the first five
interviews while assistants observed. After thaning, interview teams went out by
twos — one to interview (in Ngakarimojong) and werib English, and an assistant to
write answers in vernacular. Assistants were petipieg in the area: the LC1 leader,
extension workers or traditional healers. One efgtudent interviewers asked questions
in English whereas the assistant translated. AHemwtinterviews, therefore, were
conducted in Ngakarimojong and followed a wordyard format to decrease
variability. Answers were written in both languadésglish and vernacular) so that the
primary author could meticulously analyse the amswd&hese texts were scored
according to a created answer sheet, devised angdalinformant answers, key healers’
feedback, TLHA partner NGO (KACHEP) lesson planshwguidance from Makerere
University (Kampala, Uganda) Botany and Statisticepartments (personal
communication with third author). This shaped arisgpformat to tabulate answers into
a raw score. Scores were as follows: 0 if no kndgée 1 if some knowledge and 2 if
high knowledge. Later, scores were converted to @ o have binomial variables ‘no
knowledge’ and ‘knowledge’ for analyses (see anslygection and Somnasang and
Moreno-Black, 2000).

The first KAP survey question was identificationorFidentification of remedies,
laminated photographs were shown for each of theldrits, whereas for the "6a local
mineral, an actual, real sample was shown (Somgasemd Moreno-Black, 2000;
Thomaset al, 2007). Informants were able to handle all makenidile deliberating their
answer. If they correctly identified it within aat time, their score was 2. If they took
more time or if they initially guessed incorrecthyt eventually answered correctly - they
received one point. The same scores were assifjttezl/iused a synonymous name for a
remedy. This was especially true for study citénGhat the Dodoth language is different
from that of Pian. If correspondents did not catlgeidentify the remedy (zero score), the
interviewer revealed the correct answer so thay tbeuld still answer subsequent
questions relating to the remedy (see below). ksgade identification, informants were
told the name of the disease and then asked tildests symptoms, the same scoring
ensued.
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Figure 8-1 Survey of plant identification with laminated photos in Kaabong.

In addition to remedy identification, the KAP suyvescored informants on their
knowledge of use — for both animal and human negldsit growth habits, availability,
conservation and harvesting, and recent actual(és@month, >1 year or never) and

confidence of the particular remedies.

Furthermore, the questions relating to disease KAdluded: disease symptomology
(identification), treatment and prevention; caugakpidemiology with both animal and
zoonotic potential; recent actual treatmeanty(treatment) and the difficulty to cure ill

livestock with the particular disease.

We tabulated overall remedy score and disease gooreach individual to form the
informant’s ‘knowledge scores’ (SK) according tan8@sang and Moreno-Black (2000).
The latter were then summed up within each stutty s that SK could be compared
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from site to site and to test the hypothesis thaéll of knowledge varies with distance
from active, registered traditional healers’ homes.

Some remedies were separated out from the SK temdidetween those plant species
that were indigenous vs. those introduced. We assihiet introduced plants should be
affected by diffusion of previous trainings andéffectiveness of those trained to share
with others, with the further assumption that tlegtrgeneration of listeners would adopt

the knowledge.

We applied a combination of tools to analyse then.d@io assess whether knowledge
differed between sites, we used generalized lineadels (GENMOD procedure in SAS,
(SAS Institute Inc., 2003) with score as the respowariable and “sites” as the
explanatory variable. We used two separate modelsrémedies” and for “diseases”.
The variable “site” was entered as a categoricahbbe with three levels (corresponding
to the three study sites) while the score was densd continuous. The score variable
was not normally distributed for both models, evafter several logarithmic
transformations. Since our data had several “zeevsl were all integers, we fitted a

Poisson distribution to our models with a log link.

8.2.3 Analysis

Generalized linear models were also used in ordlezompare people’s knowledge of
native (12 plants and one mineral) and introducpdciges between the three sites.
Furthermore, we compared different sites’ knowledg#ween the two introduced
species i.e. recently introduceMloringa oleifera Lam. (Moringaceae) and well-

established and domesticated, but not natdeadirachta indica. Juss. (Meliaceae).

To compare the score for animal use (a measuretbhb-veterinary knowledge”; EV) to
the score for people’s use (a measure of “ethnoigakeknowledge”; EM), we generated
contingency tables (Tables 8-1 and 8-2) and peddriiests of two proportions both
between sites and within sites. To test proporti@nutilised Pearson’s chi-square test
and, when the expected counts of cells <5, thelneFPis exact test was applied. Fisher's

is a statistical significance test used in the ysislof categorical data where sample sizes
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are small, whereas chi-square is used of N is lafgiglitionally, Fisher's was used
because the data were slightly unbalanced. Allyseal were performed in SAS (SAS

Institute Inc., 2003) with the level of significamset at 5%.

Uganda

Dem Repub of Congo

Kenya

Equator

a L i 5
}‘{w %‘vy TN

kilometers
Tanzania
Rwanda

Figure 8-2 Map of study sites in Karamoja region, danda. Nakapiripirit district, Pian county,
Nabilatuk and Lorengedwat sub-counties (A and B sés, respectively), and Kaabong district, Dodoth

county, Kaabong Rural sub-county (site C). Map deghed by primary author with DIVA.

8.3 Results

8.3.1 Knowledge diffusion based on total scores

We found that knowledge measured by the total searied significantly between study
sites for both “diseases” and “remedies” as trailtscores were significantly higher in
at least one of the sites (see Figure 8-2). Faadis, the score was higher in site A than
in both site B * = 3.81, df=1,P=0.05) and site Cy{ = 58.07, df=1,P<0.001), and
higher in site B than in site G*(= 32.20, df=1P<0.001). Similar results were obtained
for remedies, i.e. the score was higher in sitehantin both site Byf = 31.67, df=1,
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P<0.001) and site G/f = 95.19, df=1P<0.001), and higher in site B than in sitey& £
16.52, df=1,P<0.001). So for both “diseases” and “remedies’altstore site A > total

score in site B > total score in site C (Figure)8-2
12 4

10 A

Mean

Nabilatuk (A) Lorengedwat (B) Kaabong (C)

Study site

Figure 8-3 Pastoralists’ indigenous knowledge levgl(mean + SE) in relation to their total

disease score (dark bar) and total remedy score (ep bar) for different study sites. Means

are reported on normal scale for illustration purpose (analyses were performed on log
scale).

8.3.2 Remedies’ ethnoveterinary use versus ethnomedisiae

Table 8-1 and 8-2 display the knowledge scorehefsame remedies for use in either
livestock (EV, Table 8-1) or people (EM, Table 8-Zhe data is pooled into binomial
variables (“no knowledge” vs. “knowledge”), allowgrus to compare the proportion
using the test of two binomial proportions betweies, but also EV vs. EM within a
site. We found that knowledge scores for remedisg’in livestock also varied with site:
EV score was higher in site A than in both siteFslter exact test; z=-6.18<0.001)
and site C (z=-16.11<0.001), and higher in site B than in site C (z289P<0.001).
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EM was higher in site A than in site C (z=-5P%0.001, and in site B than in site C (z=-
5.52,P<0.001), but was not different between site AS sitelB (z=-0.1P=0.9). Overall,
EV in site A> EV in site B > EV in site C, whiledtpattern was somewhat different for
EM (EM in site A= EM in B > EM in site C.

Table 8-1 Respondents’ opinion or knowledge (propdion in brackets) on remedies use in
animals in the three study sites

study site no knowledge knowledge Total n
A 42 (8.2%) 465 (91.8%) 507
B 106 (22.2%) 372 (77.8%) 478
C 245 (49.5) 250 (50.5%) 495

Table 8-2 Respondents’ opinion or knowledge (propdion in brackets) on remedies use for
people in the three study sites

study site no knowledge knowledge Total n
A 129 (25%) 378 (75%) 507
B 123 (25.7%) 355 (74.3%) 478
C 209 (42.2%) 286 (57.8%) 495

We also compared both EV and EM scores within sgiths. We found EV score to be
higher in site A than EM score (Fisher exact test7.5,P<0.001), EV score was lower

in site C than EM score (z=2.B=0.021), whereas there was no difference between EV
score and EM score in site B (z=-1.280.19). Our results show that the likelihood that
people in site A would have no knowledge of EV 96 Biore probable than an answer of
knowledge, but 25% for EM. Interestingly, studyesi appears to have lower EV than
EM knowledge (42.2% vs. 49.5 %); however theseespondents have less overall EV
and EM in comparison with other study sites. In mary, site A had far greater
knowledge on remedies’ use in animals than forsdmme plants’ use in people, site B
likewise had more EV than EM but not as markeditasBs However, site C informants
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scored higher on people’s use than livestock ussvledge for the same remedies. Thus,
we have the pattern: A - EV>>EM, B - EV>EM and EV<EM.

8.3.3 Knowledge scores of indigenous versus introducedtpecies

We compared knowledge scores within each study feiteexotic plants vs. the
indigenous treatments, and found there were neréifices (alP>0.05). However, exotic
plant knowledge scores alone, as well as indigeptarg knowledge varied significantly
between study sites. Indeed, the exotic specie® seas much higher in site A than in
site C % = 95.51, df=1,P<0.001) and also higher than in site § € 0.146, df=1,
P<0.001). Similarly, site B scored higher than <itey® = 0.134, df=1,P<0.001), thus
score in site A> score in site B> score in siteoCkihowledge about exotic plant species.

On the other hand, the indigenous remedies’ scorre significantly higher in site A
than in both site Byf = 4.47, df=1,P=0.035) and site Cx{ = 5.60, df=1,P=0.018).
However, there was no significant difference betwsite B and site CP&0.05), thus,

score in site A> score in site B = score in site C.

8.3.4 Long term versus recently introduced plant knowéedg

Results showed that distance (a measure of therelifte between sites) had no effect on
the well-established and domesticatdradirachta indica(P>0.05). Thus, knowledge
score in site A= score in site B = score in siteHOwever, distance did have an affect
upon knowledge scores of the more recently intredudoringa oleifera (P<0.001).
Study site A had significantly more knowledge tHasth sites B ;(2 = 0.98, df=1,
P=0.002) and C,f = 4.52, df=1,P=0.033). There were no significant differences
between study site B and C’'s knowledge levelsMaringa oleifera (P>0.05); again,

knowledge score in site A > score in site B = sdorgte C.
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8.4 Discussion

Results of the 180 Karamojong interviewed, show tha distance from the healers’
association significantly influenced overall EVKose. Indeed, we found that EVK was
higher in Nabilatuk than in the other locations,endas Lorengedwat likewise scored
better than Kaabong. Distance is globally significand distance is correlated to

knowledge.

Results show that study site A, near Nabilatukelzshe Pian TLHA, had significantly
higher scores for each query on the remedy questimnset. This means that this site’s
correspondents had more knowledge related to neatgpects of the selected remedies,
including: remedies’ identification; knowledge ofeu— for both animal and human
needs; plants’ growth habits, availability, consgion and harvesting; and recent actual
use of the remedies questioned, as well as a ss&disament of their confidence in using

the remedy in question.

Furthermore, informants from site A, on a wholengistently scored higher on each
question in the disease questionnaire. Their aj®itwas evidenced in disease
symptomology, treatment and prevention; causatipidemiology with both animal and

zoonotic potential knowledge. They also appear asehmore recently treated these
diseases and therefore seem more confident andriexped in treating them.

Additionally, their confidence self-assessment Wigiher (as part of the scores in Figure
8-2).

This goes along with the hypothesis that socialabées are important in determining
medicinal plant knowledge (Vandebroekal, 2004b). Specifically, the healing tradition
of the extensive family, and in Nabilatuk, TLHA foer stimulate exchange through
THLA extensive family, similar to a healers netwoik Bolivia, where Andes

communities tested higher knowledge than a morgsflo and remote Amazonian

community that did not have a semi-formal healeetivork (Vandebroekt al, 2004a).

Communities located close to active registered Tahyattas have higher knowledge
related to exotic plant remedies than areas digtant their homes. This is evidenced in
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that site A scored higher than people from B andlolFigure 8-2). Interestingly,
ethnomedical (EM) remedy use scores do not sigmiflg differ between sites A and B.
Additionally, site C, though lower than A and B,dhaasically the same level of
knowledge on EV as on EM (table 1 and 2, 0.495&A#82), and actually had more EM
than EV. We can use ethnomedicine knowledge s@ses baseline control. Treatment
of human diseases was not the focus of the orgaiiiseworkshops; therefore the means
or pipeline of diffusion —the traditional healerslationships - has not been stimulated by
the THLA to promote EM. If we assume thagfore associations were organised, the
knowledge levels for local medicines of both EV & within sites (A, B and C) were
roughly the same, we would expect EV (and overglKEscore) would increase initially
at A (due to THs sharing) and then that knowledgmuldl diffuse to B and then
eventually to C. We could also assume that, sintdeAT primarily share about livestock
disease, as opposed to human health, EM would rashatically increase in A and
subsequently B. We could further assume, since Hae only been meeting for six
years, their EVK diffusion has not yet reached €iteo we would expect that their EM
and EV would be unchanged from the base-line datk that EM and EV would
basically be even (same scores). Based on thedmds) we can make a preliminary
conclusion in favour of these assumptions contihgarfuture empirical findings. That is
the healers of Nabilatuk have shared their EVKaifely and encouraged its diffusion.

We could also look at the knowledge level diffeendetween native and introduced
plant remedies. In this case, there is no diffeeewithin any of the sites. However,
comparing site to site, there are differences ith gpes of remedies, with A (still) being
the most knowledgeable. For introduced remedy kedgé, A had much more
knowledge than C and was also higher than B tor@ineextent. For indigenous plant
knowledge, B and C held no difference, althougthhweere less than A. Similarly, when
we examine knowledge levels based on the relagiwently introduced moringa, B and C
held no difference, although both scored less tAarinterestingly, there were no
differences between the three sites for the weddished and naturalised neem tree
(Azadirachta indica These results could mean that the THLA have beféettive in
teaching their neighbours, but this knowledge hatsyet effectively diffused out to B
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and C. It appears since neem has been aroundrfgr &md has been promoted through
missions and NGOs, that pastoralists throughoutstindy sites have high and even
knowledge levels on its uses — for both animal hathan needs; plant identification;
growth habits, availability, conservation and hatireg; and recent actual use of neem.
We assume that, 50 years ago, when neem wasrfiretluced to the area, planted at
Christian missions and around Muslim mosques, atet in major towns (Moroto and
Kotido), neem knowledge levels would have initiabgen extremely low. From the
missions to district headquarters, where today are see well-established trees, neem
has thrived in Karamoja's dry environment. Howevbecause it must be planted,
watered and cared for (except for saplings undereltestablished mother tree), it is
extremely rare to see this tree in the manyattasrdstingly, we did see a number of
young neem trees growing at a few manyattas inrest study site A — the work of
TLHA hands.

Total knowledge score clearly shows that A>B. Tihidicates that THs, through their
workshops and personal contacts, have been efedivlocally sharing and this
knowledge has diffused to B. This suggestion isfiomed (or strengthened) in that C's
knowledge scored much less. Community members #koamd B can interact with one
another — but these opportunities are somewhatddnPerhaps the most common face-
to-face scenario would be at the kraals (migrataitle camps) and some rare market
interactions. Much of the diffusion probably ocadrthrough close interpersonal
contacts which has been the way that news has @mtthaes to filter through this oral

(pre-literate) culture.

Partnerships with local NGOs and TLHA in documentiaramojong EVK introduce
additional ways to help keep EVK alive and to sgriéedarther. Furthermore, facilitating
and encouraging regular TLHA meetings value-addant@ndogenous way to stimulate
EVK promotion. Community members from C and A wilbt interact in the current
socio-culture framework, indeed, they probably wilit interact until a few generations
after ‘development covers Karamoja’' but there gaager that this EVK will be lost. If
they no longer actively use EVK, it falls into dé®) or becomes adulterated with
mixtures of other knowledge systems. Currently &nd C community members interact
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—it is outside of the indigenous pastoral Karamgjaulture and therefore, extremely
rare. It would be, for example, politicians or schboys — who most probably would
already have shunned their ancestral knowledgeulbure for ‘modern-western’ ways
and therefore would not be the conduits of EVK elisgation.

If the pipelines work — information should not omplgiss through it, there should be some
adopters, that is, people should be knowledgeatdeaatively using the knowledge that
has been shared in different areas. Because B>€ eaw assume that the indigenous
pipeline is working — and it is through this cortdinat the information passed from A to
B, and eventually could carry it to C. Furthermerthe endogenous pipeline of TLHAs
and local NGOs could help to carry it, togetherhwéts the recently available written
documentation.

8.5 Conclusions

All these results indicate that the healers of Naibk have shared their EVK effectively
and encouraged its diffusion in the studied ar@&ese results support the working
hypothesis that knowledge will not disappear ifsitused and communicated (orally,
practically and written) through all available netks - indigenous, endogenous and
exogenous. This may help spare the Karamojong radists from a future ‘cultural
limbo’ stage, that many cultures have experiencerhadernity disrupts both people and
land, thus enabling a more smooth transition iheoriext cultural identity era in which
Karamoja reaches a sustainable independent wayimg lin conjunction to the modern
context. Written EVK documentation should be logalVailable to be appropriately used
in school, and by THLA, NGO and GO networks.
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9 General conclusions and recommendations
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9.1 General conclusions

This written body of research has both detailedaldanja’s oral history and veterinary
knowledge and also validated the pastoralists’ kadge through scientific research. It
has both substantiated and strengthened this kdge/lend has opened more avenues for
further validation through publication in interraial peer-reviewed journals and

symposiums.

The central hypothesis of this thesis is that ifrdfaoja’s oral history and veterinary
knowledge is written down, validated through sdfentfield trials and used in
community development work, it will not disappekircould even be used to strengthen
their society, to prevent them from entering a wmalt limbo and help them with their

cross-cultural transition as the world around tlleamatically changes.

The first two chapters of this work surveyed cutrdmmowledge on the existing
ethnoveterinary knowledge in a marginalized pastmea in northeastern Uganda. There
has never been a published report on EVK in thdystuea, in Karamoja or the entire
(socio-cultural) Karamojong cluster which extendgoi southeast Sudan, northwest
Kenya, and southwest Ethiopia. Further, there wer@ublished ethnobotanical records
for the 11 tribes in Karamoja at the time of thigting. The most recent vegetation
surveys whose data were available at the beginoirthis study are those of Thomas
(1943) and Wilson (1962).

Chapters three and six showed that this ethnowetsristudy, in a previously unstudied
area and with a little documented population $tilhg in a traditional way, has helped

add to the growing body of knowledge about usefahis in Uganda. More specifically,

it has added useful plant knowledge about the Kajamluster, where other closely-
related ethnic groups still practice a transhuntiéedtyle. The pastoralists of south and
central Karamoja have a great quantity of knowledge a variety of plants to choose
from to satisfy their subsistence needs and tor datetheir livestock healthcare needs.
Many of the plants in this inventory have not bdenumented before at all and/or for the

uses recorded here. The results of these studies published as original research
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articles (Gradét al, 2008a; Gradét al, submitted) and will be highlighted below and
detailed within the content of this thesis.

Chapter four illustrated a case study on a figkl that tested a traditional medicine, i.e.
Albizia anthelminticaBrongn., against an allopathic dewormer unded figbnditions.
The EVK treatment proved to be effective at levblt are consistent with the veterinary
pharmaceutical standards for novel treatment. There Karamojong EVK holds
potential for developing sustainable local resodrased and integrated livestock
management plans not only in the study area, Isotial other developing countries. The
results of these studies were published in Geddéd. (2007, 2008b).

The wisdom of not only the pastoralists, but alse ‘intuition’ of their livestock was
assessed in chapters four and five, where the hgpist that animals self-medicate was
investigated, by using a combination of veterinagghinobotanical and indigenous
techniques. As a result, we showed that livestouk more in particular goats indeed
self-medicate. It was also shown there is reasonuggest that some ethnomedicine
knowledge has originated from careful animal obagon. To our knowledge, this was
the first time these techniques were combined bpharmacognosy, and one of the few
studies ever to investigate livestock self-medaratiThe results of these studies were
published as original research articles in Gretdd. (2007, 2008c).

Chapter six brought in details of ethnographic actresearch and aspects of local
capacity development we did in Karamoja. The resshiow that with growth of a viable
EVK network in Karamoja, local attention to natucenservation has increased.
Furthermore, it was shown that encouraging EVK amcreasing medicinal plant
availability benefits not just the livestock, bus@the people who depend on them. The
sharing has stimulated dialogue between antagorgstiups, within families, clans and
tribes and even across borders. Strengthening losttutions that address EVK and
natural resource management may thus produce psaady-product. Further analysis
could increase understanding of how bringing peopdether to share EVK can lead to
increased trust and security (Gradél, 2008a).

143



EVK Karamoja

Furthermore, chapter seven, concerning IK diffusiodicates EVK is more commonly
known and used in community groups where healewe letively shared it. These
results indicate the healers of Nabilatuk have eshaheir EVK effectively and have
encouraged its diffusion in the studied areas. @hessults support the working
hypothesis that knowledge will not disappear ifsitused and communicated (orally,
practically and written) through all available netks - indigenous, endogenous and
exogenous. This may help spare the Karamojong radists from a future ‘cultural
limbo’ stage that many cultures have experienceth@dernity disrupts both the people
and land. Further, it may enable a smoother triansihto the next cultural identity era in
which Karamoja reaches a sustainable independeytoiviiving in conjunction to the
modern context. Written EVK documentation shoulddimlly available for appropriate
use in schools and by THLA, NGO and GO networksaf@et al.in prep).

9.2 Recommendations for further research

There are several gaps in our understanding of eivaoveterinary knowledge of
Karamoja, and of the Karimojong ethnic group speaify. Research, therefore is needed
for different linguistic aspects of the remediesedistraditional medicine product
development, indigenous organization capacity lngidand also on sustainable and

appropriate ways for local involvement in proteotaf biodiversity.

We recommend that every community development pragshould have an EVK survey
as initial and integral part of its core methodglagnd approach. Furthermore, EVK
should be integrated into community animal headtteavorker (CAHW) programs, into
school curricula — both ABEK (alternative based@dion Karamoja) and conventional
schools, NGOs and GOs should be not only senditiieVK, but should also promote,
preserve and protect the unique Karamojong aspédts Formats should be created to
bring together local and external techniques aeit #xperts in order to cross-pollinate

and strengthen animal health in the region. Thighinbe used as a model for the rest of
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the Karamojong cluster and other pastoral areasadp this EVK research should be
copied and expanded to other parts of Karamoja.

Further research should focus on more validatiehstandardization of EVK revealed in
this thesis. Specifically, we recommend that dewssrand external parasitic treatments
be positively exploited. Market potential Afbizia anthelminticashould be investigated;
this should be followed with research to put thisquct into a saleable reproducible form

for promotion within Karamoja and neighbouring couamities.

Additionally, new vegetation studies should be utalen in Karamoja as well as the
first human ethnobotanical studies, specificallydiseases and also on hunger foods. A
pre-literate EVK book should be produced, basedhism dissertation for community,
CAHW and local NGO use.

Further investigations into appropriate sustaitigbiind practical conservation of the
remedies should be undertaken. This will aid inehdeavour to preserve, promote and
protect the EVK of Karamoja. This will also aid eadours in peace-making and
building bridges across periods of cultural limBath these last deserve investigations
of their own. EVK is at the heart of Karamojongtaut. Efforts to preserve, promote and

protect it will benefit the entire culture.
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Appendix Il Disease terminology

e el * 5 N

Figure 2 (appendix) Above, goats, brown one hasfpNGITUBUKAI. Below, cow with retained
placenta, ANGESEP

APPENDIX Il

Local Disease
Terminology

201



¢0¢

1appoy} e NIAVLION CNININY
NANVC3
Jayjes| saind e ANVINIANVININY
sjobbew yum ssaosqe e VAQVININY
NHIDINONY
K1anijap >oinb Ire OINNOAINY
Ajuay asealoul e Eslelalbih
‘pansasald si 9)o1sa) auo ‘syeob
u| *Aji81s asned 01 SPI0D EBNAY]) YSNIO 01 PAsn ase Sauols oM} uonelsed e ONOAINY
Aduaipyanpuao Huineld-es, se paquasap ‘aidoad Jo fewiue sbop
JO 8seasIp 0} 18)aJ Ued aWO0IPUAS punog Ajleinynd ‘NVANDINI0 uingueay ‘sjueuiwni AMOIIY
Swie pue speay s,uaip|iyd uo uaas ‘sfewiue
JabunoA jo ade} pue peay @K|ensn ‘sso| Jrey Jo sayodred punol wiomBuu e 1ISTINVY
Juonesinuawyuedwod
10 9SBasIp 9|asNW aym ameo 1ISaNV
punom [edal e ONOCONWIMY FNOCY
Spunom e JNOrY
Spunom ysalj e JANOrY
saunsaeluod Aew yaiym Apoq ayi uo bBuijams eluiay e 31N9OV
jueubaud 196 01 Aljigeul Aujusis e I9ONOAv
aWolIpuAs aka ainoe e NIMI3av
Male pue
,.ubnoy, Aian sawodaq Hop prenb Bop MOSONI ONI3IAV
ured xoeQ J9MO] YIM JaN8} e VHVVIVAI VY HIOV
ured xoeq Ire dIov
ssa9sqe e snav
J|eo yeam SOA[eD qNnav
L1Il@3wJoy 21uoIy9 siselwosouedAn aed be[at=\"
190201pAY e FJAMIVY
saloads
uonduosap ysibua [ewiue Buolownexebu

ABojouiwa] aseasIp }201SaAIT - ||| Xipuaddy

ABojouiwial aseasiq ||| Xipuaddy

MA3T Buolowrerey



€0¢

1S4y} e JANAY
ured yoewois e MOONV
NOMY
3|qno.ay peay yum anqg axeus e NN 3 LIANOXY
|]lq axeus e NNW3 3IH LIANOAY
Hds axeus e NNAT LYANONY

(s1oesul 8|qIpa)
ONOMION29||02 01 sdjay ONOMION HOAINY
ured wnyred 1sod e OIADY
I0HONOMIONY
SpJIq 21SaWOP Ul SISOIPII20D Annod 1NININY
eaoydrelp e 1LNndNixy
SaYINMS e 1IHAVMLIGVMLIAY
sures sy sdois e NHIMY OMOLINY
AVLIION
J|ed ais uayibuans anes ONODOD0LNY
[eetaunyewalid ‘rews e jo Alanlap Alea uonoqge e NOODIHLNY
CNNIAY
wejnwis sadde Ie NIMVYHNGNSIMY

SWwe pue speay S,uaip|iyd uo Uass ‘sjewliue
JabunoA Jo ade) pue peay @K|ensn ‘sso| Jrey Jo sayodred punol wiomBuu e 1140SIVY
Alw S1019 e FTNVON AIAISIAVY
us|nwns e NIAVINGISIAY
rwoyoen e NIANOMY LINNHINY
wajiedal Al Ire DNJIDN LIFIMY
sixejAydoud g4 anes VL10C3 LidIMv
Aeme urel saseyo e NIV LIFINY
|0J)u0d ounbsow e NAHIHLION NIXVLIHINY
HNMION YA
|onuod jo66ew pue A)) Ire DNDIDN NIMVLIHINY
sjewiue N3Idva01v
Bunjoene wouj prezim jusaaid e NV 1IdVXT NIXVLIHINVY
saloads

uonduosap ysibua [ewiue Buolownrexebu

ABojouiwa) aseasiq

11l Xipuaddy



¥0¢

ayoe Jes e JAIAV
99ua} Bulnl| SYMY
uonaajul Aloresidsas Annod Anjnod IOHOMNONIDNY VIVMY
Buiybnoo “eluownaud e VIVMY
sadol e ONNY
yresp usppns e 1I3dI1LV FHVNVMLY
WO 13sipBnuana ‘Apoq ays jo Buljjams anoe anoe ‘xod VYINOLY
MO Udireq I'e VNVdNIOM3 VNIONILY
ured A1anisp e OJAISY
Kianiisp ynowip e1001sAp Ire NIMINOYY
pal jnjured saka e NONOMY 091dV
eaoyJrelp jjes Apoo|q aned 1OMVON VX HONIHEY
eaoylelp jjed aned HON3IHVY
ybnoo e NNAVEY
skayuop

Spunom a)oA ‘anes 11SOL0dV
Sa)lW uUaxdIyd Anjnod JVONIdY

snd
UIM Uonoajul snisin -enawoAd e HLNEVY ¥YY d3SVYONVY
ruaoe|d paurelal e d3ISVONV
AlIsws - euaoe(d paurelal e d3ASVYONY
uond|ul SnIBIN - SBW e daASVONY
saseasIp [enuab e JVONVY
yeys Jeads e YIVMIVY XOHJONY
INIAN®®S SalW UadIYd Anjnod VIIAY
19| ured e vavidvy dvinav
SS9} Us||oMs e AMAIY
wnb peayreads YAIVMIY

‘uonoedwarem pue 10el] aANSaBIp %00|q eyl S[eusleWw Jaylo
08 Jo uonsabul Buimojoy uswini sy} jo Juswablrejus ‘130 uonoedw ‘1eo|q e NVLNMY
salnads

uonduosap ysibua [ewiue Buolownrexebu

ABojouiwial aseasiq ||| Xipuaddy

MA3T Buolowrerey



G0¢

uonrednsuod e EENRE]
spiy 1eob Jo uonednsuod syeob EENBE]
Buiding pue spioe
Aney a|iejoA ssaaxa ‘Bunealano Buinaimunl ayi Jo Juswabiejus Bunealano ‘Buireolq e IMO3
iiw Buluuids 1oy sons Ire 0393
dIHINIONY
salqel e MOON3 IM IHM3A3T
.sbop jo aseasip, saiqel e ONMMOSNIVINIAT
1apua} aq Jyfpwe 1w fewlouge yum Bulams Jappn shisew e 0133
‘Ainful Bupyoy Buljems pasifedo| sin|82 Jo Buljams e ol33
SMmoule Bupjew 10) pasn wals e FJATTIVAION FHVdNA3
auun ysiuaalb ‘sadae) xoe|q e 11a3
saselwosouedAn e lna3
pareuldoeA
J1 Ja2asip woJj Yo sjie} Ajreniuana jre] "Apnojd awo2aq
Biuagsreal ‘quinbs- sak3 "apeys ul sAels eyl rewiyl ‘arey Buipuels aInoe ‘siselwosouedAn ajnes 11a3
9seasIp s,91seamau Annod 040203
uonewuwe|ul e d003
WwoMm y3[aIngs, sey eyl
risgkelb ewiue jueulwn Jaye uoseas Aue Buirgpyappns jueld UO WIOM WOJ) yreap Usppns  jueuiwnl NEREINEE!
a92I1| UayoIYd Anjnod 01071Ng3
3201saAl| Bulpinb oy syons e vivea3a
(a4) eseasip yinow pue 100} ajnes (esoxog) IvgIva3
‘'sdwi pue peq
S||laWS "81q BapIM Lels Aew 1| *doi jooy ayi punose sbuljjams skayuop
pue smejo usanpanoMm S1ab [ewiuy “surel ay) Buunp sindoo 101 100} ng ‘e Ivalvd3
‘B3| paioapeodpIy JO 9231d B pue [ewlue [jews e Buloyloes sjeoys
Aq aIn) "Ba| siaua 1soys "sreob pue smedshered Ha| puly sisAfesed »on ‘uoissassod juids ‘aes IVHIHD
s|e) pagenh ul eaoyLeIp JIU0IYD 2luoJIyd ‘eaoyslelp sreob WISINOLOYH04d
saloads
uonduosap ysibua [ewiue Buolownrexebu

ABojoulwia) aseasiq ||| xipuaddy



90¢

aseasIp Aauppy e YdNIvON3
‘pas) JJo S200 pue wiem s|as) sreoys
Apsgd yum 1sing Aew Aayi ‘upjs uo sBuljams jews ‘NYVYNOP aseasIp ups Adwn| ‘aneo NYVYN3
an|q suiny 848 ‘puiiq e ndananni
puliq e oXMNAannag
abueuw Ire VNILINS
‘SQeIS |[ewsS Yim
AIp pue pley sI upjS "IN0 |je} Aew pumSpeey pasres ‘syods Ayou abuew onoapowap sreob VNILINT
‘Bupjrem uaym asiou
MOJ|0Y e axew pue Buo| are san0oH ddeyem ‘sajeredss |jem jooy 21U0JY9 01 100} e vavNT
AW JO Xoe| e FTMVON WVYINT
“JUSAIOYNM JBA023J A|[ensn [|IM pue aSeasip Uuowwod
® 10N ‘swebaunp seare AIp ul Jnd20 Aew 1ng ‘sade|d Adwems
ul usafE[me Map ||ns SI alayl uaym Bululow ayl ul suaddey 1e] ‘deays
- elrejew Buiulow pajreoNi@s sioe ‘dn 186 L,uom pue umop sal| Aueis) sselb  pue ames NNNO13
ured 1sayd Ire EIS[ONE!
syon Bunig 01 Arepuodas snno e LIANOX3
ybnoo pue reo|q e YIVMY Y NOdNLIM3
Teo|q e NOdN.Llix3a
Aouapyapuao Huineld-yes, se paquasap ‘aidoad Jo jewiue sbop
JO 9seasIp 0] Jajal Ued aWO0JPUAS punoq Ajetnnd ‘JADINWO uingueay ‘sjueuiwni NVANDIMT
"1901q salse) Jes|\ ‘pareads
usag sEWEay] sieaddy ‘sbaj uol) pue 1sayd Buoje uowwod
aJoW ‘(SNNIgNS) US ayY1 JIapun eREg e Saxew poolq ‘padlaid, Jauenb xoe|q ames 13INNDIM3T
"uly} sawoda Pujullp pue Buizelb sdoss ‘Buljems yum suibag
‘ume sselb 1o alq 321 01 Alepudaesess urel Bulinp Buidwi sreoys 104 1004 syeoys NOQO2IM3
(an4g) esessip yinow pue 100} anes v.ior3
(a4d) eseasip yinow pue 100} anes vvr3
saloads
uonduosap ysibua [ewiue Buolownrexebu

ABojouiwial aseasiq ||| Xipuaddy MA3T Buolowrerey



L0¢

eIoog Ul TVAITVABR|eD 1anay erswiayda Ire VIVAT
Jeolq NOM3
uononpouid Yjiw mo| “enoeebe e VNVIOIdN3
SauNsalul Ul [eldrew Auols 9as
‘191ybne|s 1y "suonounl SnosuRINDEEO pUe 3|ZZNW UO SUOIS3| xod daays/reob sreoys NO13
punom 2d1uoIyd e (A [CEE]
1e0|[q J0 uonoedwod e a3
Bunjug
pides yum [nyeay pue aluep 3oo| sak3 "sba| yns s1ab fewiue snuejal e 393934313
smbulusw Ie 3939vy3L3
swajgoid ueay e nv.i3
"leay syl punoJte sawnawos pue AlAed 1sayd ul
ping Ja1ybnesmdde mo| yum saka Alea) pue spuels JleH "9so[d
00} SI aayalpus ay) yoouy| 01 A1y Jo aa1) e Jsurebe ssaidpeay
biw puedaap awes ayl ul suin} skempe ‘way piay o1 buikn
SAJ2AID B Ul SOAOW UBYO [eWIUY "9SBasIp aulog-ydll ‘NOM@D  SISeupmod ‘Buljduid ‘aremueay anes NTHINIES
sured Apoq eiauab e NVMMY 1ldTId3
(uerd) 101 100} deays deays (10%0d) vdvd3
loJ 1004 e iIVd3
s1obbew
UIM PUNOM >2e(/23u 21UoIyd e HNMION VY Vevvda
sisojlydorewsap e vdvvd3
‘paggni Usym a1epnxa Moj|IoA
‘PaJaA0D gBagRd 10 Mel S)ab Bale ‘IN0 W09 SlieH “yoeq Jano sisojlydorewsap
speaids uawiripm 9304 ynm uibag Aejy ‘spunom xaeq d1uoiyd Ayoj| ‘ayw abuew ‘saiqeas aed vyvvd3a
"anl| Jou [im Ajqeqoud
pue asinu 01 }ynaiig “alejed prey a@ye usas ued ‘yids si dij Jaddn aleed ya|o e NNLYON3
saloads
uonduosap ysibua [ewiue Buolownrexebu

ABojoulwia) aseasiq ||| xipuaddy



80¢

»eaq Jo Furelp pinjy - umop apisdn pay paig i ‘sayrealq

1 uaym punos Buirey ‘saka ppgnd ‘Ua||oMS UM SUNIIYD ©JI3|0YD |MO} Anjnod 1NgGNINgoO
"SUIA peRIgIS APO0|g "SaAj9SWBY) pulyaq punole speay Jisyl
1SIM] ||IM BWOS "aIp Auew ‘suaxdIyd ul Espyealb pue Buizasus aseas|p S,9)1Iseamau Anjnod va3T1OM
sainziss e VdvdIX
OAIMOP8S akayjuid Ire Navav
juiof USJJOMS pue JNOPO |NOJ ‘JGBY} Ul 3|0y 104 100} 0] AJepuodas SHIAW081SO e nNavawvi
133} e VEVVYIVAI
Aaxuop suaney Aaxuop OdOOMIDN INNLI
Auowai0 Ire LIMIEINY DI
101 100} 9j1ed sanlb - snouosiod anes VAvVvIAT MVNI
Auela) eje|o e AVAITVAL
‘ueld ul vIvAT ( LINNDIXM3
2Y1|)agse} pue ysippal si 1a1ybne|s 1e 1es|\ ‘ajiym e 1oy
dwij (M )1 ‘SSEBNA) J| 'SBI1LIO0 JBYI0 puB 8SOU WO} S3W0I poo|q
‘Jrey Buigneap usppns asned pue alg ued Jeyl map s,sselb
3y} ul wiomaaay ‘sselb ysalj yum uoseas Aurel ayr buung ‘g
"1a1em 3oy alagseas-Aip a1 Ayes Ajpybis pue Ae} ‘mojjaA si
Ja1ybne|s 1e 1egyp) Sieak -z S|ing e} ‘[lews pue siayay jueubaid
‘Udg19®) usas Aluowwod ‘shep ma} e 10} paldaye ag ued
"UMOP SUSIR] ‘S[ewiue Suiem aulysuns Uaym SIan023J [ewiuy
'919snw pajind eISELEE SYjem [ewiue pajoaye se labbels o) sueis
‘sumeA pue sagsiirey yoeq Buipuels “Aip st map alojaqg Buiuiow
|rea Ayr ul sjewiue Buizelb 01 anp ssSaup|od Ag pageueew, ‘T Auelal sselb 1o 1ans) [esawayda e IVAITIVAS
saloads
uonduosap ysijbus [ewiue Buolownrexebu

ABojouiwial aseasiq ||| Xipuaddy

MA3T Buolowrerey



60¢

"squl 8y) usamIaq Ui pue
SUOBWO]S ‘SaunsaD poojq aas ‘1a1ybne|s 1y "poojg Yim eaoyirelp
aney fiepy o sa0b pue doolp sies ‘spuess JieH "19p|nNoys

pue a2} uo Ajrernadsa ‘sapou £jdiajjoms ‘aseasIp auioq-3a11 19/3} 1SL0D 1Skd e 1Mo
uonusaaid asessip Ire MY IdINOT
‘uane) sfewiue ayl Usym ‘s|ios Weo|
pue Ae[d Jo ainixiw e S alayl alaym ‘ | g sselb uasaib 1oys ayy
uo sMroaiwo) ‘snojewsasAydwa sawodaq Ba| auo ‘Ajuappns
salp [ewiue Ayyeay * 1JNNDIMIseunvasie | Buiniaid 1o paseads, Jauenb xoe|q anes NVIANDIMO1
eaoylelp |pwed [swed (1030d) VLIVMOT
uoneAIles yim easneu ‘Buiiion e 1307130071
‘JJO 3Wo09 Aew |oom ay}
|le ‘spunom uado sey uiyjs- 4o dagaypn ‘sured Buunp joom ul sqedas joom Adwin| daays H101
uonednsuod 1o eaoyurelp Jayud
aARY UBD ¥0e|(/UMOI] dinuew Jed e ONIDIH0901
‘'sawl] 1e Jlwapida ‘sanf§soqg Alarem ‘sso| ybiam ewspao eubiew ajnes nNoo1
} UPBW\ JI9A0D SBUNSBIU| "3IIU S||BWS pue Mo||aA pue
1e) s lea|\ ‘Ihwnab pue sseib ysaly buies Ag pasne) 9|usls
awooaq Aew poy 106 Aew "sieak £-z 1o} oIS Aj[edluoiyd ag ued
g ‘aIp 1,Usa0Q * YHVIAFI SUOISS| YINow Ou ‘aulj Sy[em Jale|
ng ‘Buidum guibag *(6id e ueyl 1aney) 18} SMoIb6 MoI ‘sanooy
Buo| fanojse) sayealq ‘apeys Ul SpUelS "uijs ybnol yum
Bouau6 pue inojod sabueyd reys Jrey Buipuels Jeyqirebuols, abe]s 21uoJy9 - yinow pue 100} ajed ENEeloN
‘uoseas AIp ul saoe(d
Adwems opso Ajuowwod “1ayem Yum paj|i Sl yoewols ‘sadae)
31| puUe Ja1eAM Pa||l Jep ate saunsalu| Ino aJl bunseos
By} Ynus Aja1eIpawiwi [jim pue Alayem sl jeawl ayl “4Ngy ol
SAJOA3 UeD 1l * | |gBIe|IWIS "S)93M JN0j 01 BUO UIYIM SaIp pue
Uiy} s1efg@nsuo s1oe [ewiue pajoayy 'sapou ydwA| usjjoms Anjnod
“rey Buipuels Yoau pue saka ‘siea Aj@ayoms ‘eaoyrelp Ajlpws elwaeondas olbeyloway pue ajed INgNINgO
saloads
uonduosap ysijbus [ewiue Buolownrexebu

ABojoulwia) aseasiq ||| xipuaddy



0T¢

Sjoe|q pue
abre| si Jappe|g|rero|oA pue prey ‘pablejua si JaAll ‘J1awybnels 1y

‘aIp pue pasy o “eam ‘uiyl 196 daays ‘dasys Jo QIdaseasIp Janl| sisowse|deue daays ANVINOT
aseas|p JaAl| e NIANOMVLITO1
"aJowAue uowwod
A1an 10N “p@apye ybnoo 1ybiis yum 1anaH (pareipAyap) usyuns
ssignoMm yinow pue eljes Ajjaws A1 ‘saka pue yinow
‘asou wouy Bulurelq -sba| pue peMIIIS [|IM dWOS ‘eaoylrelp Apoo|g 1sad.iapuu e 03101
eaoylelp
ynm aadde 1so| aAeY 1Byl SBA[ED a[ned 03101
Buiuesadnl 186 saned ‘eaoylrelp Apoojq SISOIPID209 e 03101
Annod ul eaoylrelp Anjnod 03101
say N[} 1aAl| e 1NANMOT
'S10[2 pOO|q ynm
seale yoe|q ‘prey Sey JaAIT “JaA WIoOM pal Jo MojaA ‘Jaiybnels 1y Ny JaAI| e 10401
‘Teaw Ssa|a1sk) pue paj|i poojq
S| Jlappe|q ‘Ase® poojq ‘Jawybne|s 1y ‘auun Apoo|q ‘fewiue yeam
‘spuels JleH * 1 OMOIP ,8seasIpagpAreunn, ‘aseasIp aulog-Xai ] sisoisageq ameo NVINNMO1
10MNOT0 1gIes[e sisojnaiagn} Ire 1anNMo
ured auogpuiol e V1IAOMO1
WIHINI3s SISelpMmod ‘Buljoad ‘Jaremuesy e NOMO1
aydepeay e NOMO1N
3vdalLOTIo AVINHe3s Xelyjue Jo sisoisaqeq e 1OX01
afaxuid e OADIOT
‘A1o1em si 1es|y
‘|lBMS S1eq apIsul S| Jatem YUM [[9Ms S1Eefd Alarem ‘uajjoms ¢4DIN ¢ewapao eubifew anes OADIOT
Spp| Ul YyInow alos s1eoys MNLIMOT
yinow ul SpUNOM U31104 e MNLIMOT
sapou ydwA| usjjoms/saysiuly
¥ 'sieob (403) Jon8) 1se0D 1sed 1e06 ANIMVON LIMOT
salnads
uonduosap ysijbus [ewiue Buolownexebu

ABojouiwial aseasiq ||| Xipuaddy

MA3T Buolowrerey



T1¢

‘pooy

poob ybrpwss] 818y} UsyMm UOSEas AIp Ul UOWIWOD SION “Mulp
011w sBEb ale Aay) pue salp Jaylow Jivy) uaym suaddey

SIU] SSWIOWERSD) auly S1 1ea|A ‘Buiyeys 328U pue peay awaixa
yum Jauuewydie ul A|pnoj 1no A9 Aayl yreap e ‘spunos ueay
pasealouj@uuana ‘Bulquinis pue siowall Apog ‘snuololsido

ul yoeq peayaay| 0] a|bbnas Aay) - yreap alojaq i1snl usas ale
Aayy J| -Buvumel yum Buiuiow ay) ul peap puno- “(JeaAT-yuowrT)

squrel/sppy Ayyjeay isow Ul yresppns "ayrea.d o1 Anoiip, BIWaX0)0IaIUD Ire YMMNA3ILOT
‘Teaw
ssoalIs@uarew AIp yum payoed Yim sawnawos ‘apisul Alp
pue pJtey SI wNgeumo||aA ale susodap e} pue JaAl pabreju3 “ajiq
uaalb yrep Yoyypa|y Jappe|qieb abue| - Joybne|s 1y ‘sadoe)
AIp peays yum parednsuo) ‘apeys Ul sAeis pue juawiaaow
padipaLwWwols uajjoms ‘sapou ydwaA| pabrejus ‘parednsuod
Yeam ‘spueis rey ‘pas) JO "9Ied edSIS 9|1, "9SeaSIP SUI0g-XIIL sisowse|deue ameo aido
"awin Buiueam e sanjed aogLeIp Apoolq SISOIPI2209 10 Baoylielp Apoojq e 1OMOO1
suoisaype
[eunsajul yum asessip uns e IMISTTOONOT
xod ua)a1yo e IMISTTOONOT
aeAle| A} e SI eyl Uis ay) uo [log sa|qem e OMMIOSONOT
NYVYNIDS aseas|p upjs Adwn| Ire NYVYNO1
xod |awed [pwed (1030d) ¥XOTONOT
1O [[e) Aew
SHBIP dUp - B1aABS §I ‘aseasIp Jooy e FHINONOT
S391 uayo snd yum snno e adiNo1
dddo2 syeoh EE[NeN
13301 Buybnoo Jo ‘eluownaudoinaid
a|med = |OMROI "ulyL "abueyssip feseu Jo s10| yum Buiybnos aundes snoibeluod 4dddd syeob JINOT
saloads
uonduosap ysibua [ewiue Buolownrexebu

ABojoulwia) aseasiq ||| xipuaddy



[4%4

'S|LISOU punoJe snoonw AisnJo palg

'S}ea) SIaYloW JIay} Uo 93s 0S[e Aew ‘YINOWBLBTRIS YIM SPUNOM ewAyioa snoibeuod ‘yo sreoys IVINGNLION

Buijjol s1eay e MNNINIDN
(31on Jea umoigsnreydsaidiyy
puesn|iydoog (juoq [edidonpwwoA|guy - IHLFOTOON

pue NAOTVON ‘TATAVN ‘VINNMGPN[OUI SBWeu >on o10ads SHon e ONVAVINION

Sl e OV1ION

sjobbew e NYMM IX dNHION

sisolyuiway ‘sayseted [eunsajul e HMION

sea|} e S3AAISIAVAION

eaoeued e ONVAvAd OIS3IXNIAION

IVINGNLIONeS S|reu 303, Ho sleoys (ueld) HOMOgION

ured ajosnw e VLVAONOT I[HOWVYON

ANNINIDNSS Buios sresy e NOANOXVON

woajgoid aka Ire NIANONVON

Slea) e OAIMVON

sapou ydwaA| pabiejus e IAMVYDVON
‘surel au} Jo LIS ayl Je uaas Ajensn
‘MOLIewW auoq RIS A “al1) Bunseol 1IN0 JNus eyl saunsalul pue
Jeaw Alarepn sfewiue Auew Yo0)) 81jua 10aje ue) “eaoylielp

pue Jrey Buipuels -daays JabufipAicadsa ‘mel ay) Japun Buljjams mel anoq daays IVMOT
‘669 pauy e §I se@gonis pue Ayojoids ‘abie| are sbun) ‘1e1ybne|s
v fivypuers '1no pamog sba) uoly yum Buiyrealq Aneay

‘ybno 1sEpmie si 11 ‘dnolb e uiyum Buinow mols (1enodal  Buiybnod o eluownaudoina|d

|m 31 ‘yBnopeay si sasiel )l JI) umop Juaq peay yum Buiybnos auldea/auinog snoibejuod anes 103N0O1
‘alp a|doad - yeaw sy Bunes Jo isyybne|s Jaye
'S[@sSsan ayl 3 oe|q ‘Buo] yum Jayiabol ‘Apoq ayl inoybnoiyy
punoy si poigpem pue Aons si poo|g "A|peap Si puee a|qLlId)
sa1sk) feappiilio A1ans wouy Bulurelp poojq ynm Apoq paleojq

‘uajjoms “Bujuiow ay) appeAs) Jo Buluans Jaye yleap uappns xXelyue e AvalLO1

saloads
uonduosap ysijbus [ewiue Buolownrexebu

ABojouiwial aseasiq ||| Xipuaddy

MA3T Buolowrerey



€1¢

(2002 ‘UeaYS ‘8EBAUS pue SpeID ‘800z ‘I LOV) elowerey woly sfenwetispodal OON Jaylo pue salou pjal woly pajdepy

‘'sapou ydwA| usjjoms

"MO2 p[o ‘ulyy e ul Ajleioadsa ‘Buiybnod - |gIMoT140 |IOMNOTHO a1 aned 111
abuew [puwed [pwe (1030d) NOIINANIS
snueja) e NOMOAY
sa|seaw e ndnnd
‘dwi) e dojanap Aew pue 3aIs s1ab fewiuy

‘Yuiq Jaye Ajoys usas [ewiurdduo [eAeu e 19xo00d pajji-snd SS99s(e [eAeu e 1isnd
snnsew [aweo [awres (1030d) LNONOIENd
snuypeAjod jpwed |[swes (1030d) IOANNTNLd
peay uajjoms |awed [pwed (3010d) NNANOMd
sisoyiuiwdy ‘sayseled jeunsajul e 1NY¥NM0
Ho jpwed [pwed (100d) NIWNINODN
AVINIAY
auIIpaw 1oy ash a|doad p|o e VX LOMISVYION

saloads
uonduosap ysibua [ewiue Buolownrexebu

ABojoulwia) aseasiq ||| xipuaddy






Appendix IV Expedition maps

Appendix IV — Old parchment maps

MAP OF
UGANDA PROTECTORATE

AND THE TERRITORIES TO THE NORTH
ExPLORED BY THE MACDONALD EXPEDITION 1897- 1898
Routes traversed by the Expedition
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Spalaaf 2 Natural scale 1:23500.000 ar 39 5miles -
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Figure 3 (appendix) MacDonald expedition sketch mathrough Uganda including Karamoja in

1897-98. Published by the Royal Geographical Socjet
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Figure 4 (appendix) Sketch map of 1903 expeditiathrough Karamoja and the Karamoja cluster

(Kenya, Ethiopia and Sudan). Published by the Royabeographical Society.
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Karamoja EVK

Scientific activities of the author

Papers Presented:
2008 October. Liineburg, Germany. European awareoksaustainability in Africa:
Issues of Pastoralism International Conference atiphana UniversityEmbracing

ethnoveterinary knowledge diffusion in Karamojateategy to strengthen
Ibid — panal debate for plenary session

2007 November. Liepzig, Germany. 6th European @ailom Ethnopharmacology.
Fourlegged pharmacists, self-medicating livestodke ginsights to the origins of
ethnomedicinésTravel Grant received as invited speaker

2007 September. Translational Biomedical Reseageshirgar. University lllinois, USA
Classroom under the Acacia Tree; Learning from dsfs AnimalsTravel Grant and

stipend received as invited speaker

2007 August. Ghent, Belgium. World Association fbe Advancement of Veterinary
Parasitologists (WAAVPAfrican plant-based treatment for gastrointestim@matodes

in sheep(poster)

2006 October. NUFU Medicinal Plants/Biodiversityr@arence, at Makerere University,

Ugandalearning from our animals, the self medicating aaisof Karamoja

2006 October. NUFU Medicinal Plants/Biodiversityrerence, at Makerere University,

UgandaKACHEP experiences in Karamoja

2006 November. Kampala, Uganda. Innovation AfricgmBosium IK Bridge to

Innovations Travel Grant received as invited speaker

2005 December. Ghent University guest lecture faoldgy. Botany by instinct
Self-medication of livestock in Karamoja (Uganda).
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Scientific activities of the author

2005 August. Istanbul, Turkey™4nternational Congress of Ethnobota@oat's Self
Medication in Karamoja, UgandalSBN: 975-807-153-X In Proceedings of the IVth
International Congress of Ethnobotany (ICEB 200%cpedings (Ed. by Z. Flsun Ertug)
Yeditepe University, Istanbul, pp 241-248.

2003 Valencia, Spain. 5th European Colloquium Epifw@omacology. Warriors’
Backyard Pharmaciefoster)

2002 Virginia, USA.Integrated Approaches in Working with a Warring Pleo Nine
veterinary schools for Real Life Real Impact Weekbosted by CVM

2001 Kampala, Uganda. International Scientific eoahce Uganda Veterinary

AssociationKaramojong Scientist, participatory field trails thilocal medicine.

2000 Kaduna, Nigeria. International Workshop onngtreterinary Practice8ringing
Healing to the Nations through Ethnoveterinary Méug In: Ethnoveterinary practices
research and development. Proc. International Waogkson ethnoveterinary practices
(Ed. by J.0. Gefu, P.A. Abdu and C.B. Alawa), 14A18)ust, Kaduna, Nigeria. National
Animal Production Research Institute, Ahmadu Bélluversity, Zaria, Nigeria, pp 95-
106.

1999 Nairobi, Kenya. COP- 5 Conference of the PBartin conduction with the
International Traditional Medicine Conferen@&ringing Healing to the Nations through

Ethnoveterinary Medicine

1999 Kampala, Ugand®&articipatory Approach to Animal Health Trainings Remote
Uganda. International Scientific Conference Uganda Vetagmn&ssociation

1998 Moroto, Ugandalnvestigations of Karamojong Ethnoveterinary Knalge in
Bokora County, Moroto DistrictConfidential Report for Bokora Livestock Initiedi
BOLI

1997 Stevens Point, USA. Midwest Rotational Grazi@nnual Meeting. Practicing

holistic veterinary care
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1995 — 1998 regular column six times yearly Fasture Talk North American grazier's

journal

Papers Published (Al Journals):

2008 Economic BotanyFour Footed Pharmacists: Indications of Self-Mediicg
Livestock in Karamoja, Ugandd.T. Gradé, J.R.S. Tabuti, P. Van Damme.

DOI: 10.1007/s12231-008-9058-z

2008 Veterinary Parasitology. 157 (3-4): 267-2A#éthelmintic efficacy and dose
determination of Albizia anthelmintica against gasitestinal nematodes in naturally
infected Ugandan sheep.T. Gradé, B.L. Arble, R. Weladji, P. Van Damme.

DOI 10.1007/s12231-008-9032-9

2007 Planta Medica, 73 (9): 858-8Bftimicrobial activity of Ugandan Medicinal plants
M Kuglerova, K. Halamova, L. Kokoska, P. Van DammheGrade.

2007 African Journal of Ecology 45 (3): 18-2Deworming Efficacy of Albizia
Anthelmintica in Uganda: Preliminary Findings).T. Gradé, J.R.S. Tabuti, P. Van
Damme, B.L. Arble.

Papers submitted
Journal of Ethnopharmacology submitted 16 Septemp@d8. JEP-D-08-01712.
Ethnoveterinary knowledge in pastoral Karamdjiganda. J.T. Gradé, J.R.S. Tabuti, P.

Van Damme.

IK Diffusion SurveyJ.T. Gradé, R. Weladji, J.R.S. Tabuti, and P. Bamme

Book Chapters

2008 October J.T. Gradé, J.R.S. Tabuti, P. Van DarBuilding institutions for
endogenous development: using local knowledgetagigein: P. Sanginga, A. Waters-
Bayer, S. Kaaria, J. Njuki & C. Wettasinha (edspdvation Africa: Enriching Farmers'
Livelihoods, Earthscan, London. 384 pages, ISBN8-9-84407-672-7
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Scientific activities of the author

Supervising professional students:

1994-1998. Mentoring veterinary students duringrtbknical rotations in diary practice
situations (surgery, theriogenology, clinical patlyy, necropsy, epidemiology, nutrition,
internal medicine, pharmacology, alternative meigiwhile employed at Grassland
Veterinary Service, Granton, USA from University &fisconsin, University of

Minnesota, University of lowa and University ofitibis.

1998-present, Mentoring students in veterinary podlic health during their clinical
rotations in an overseas, remote, cross-culturahneonity development project
(zoonosis, field surgery, theriogenology, necropsgidemiology) while employed by
Christian Veterinary Mission. Students from Univrsof Wisconsin, University of
Minnesota, University of Florida, University of itibis, Penn State, Tufts University,

University of Kansas and University California.

Education:

Ph.D. Ethnobotany, Ghent University, Belgium, 2008

Faculty of Bioscience Engineering. Department @nPProduction, Laboratory Tropical
& Subtropical Agriculture and Ethnobotany, Promotenof. Dr. ir. Patrick Van Damme.
Co-promoter: John R.S. Tabuti (Ph.D.), Associatefd3sor/Ethnobotanist, Institute of

Environment and Natural Resources, Makerere Unityetdganda.

Doctorate of Veterinary Medicine (DVM), College &feterinary Medicine at the
University of Wisconsin, Madison USA 1993.

Bachelors of Science in Genetics (BSc), minor imn@an. Agriculture and Life Sciences
College at the University of Wisconsin, Madison,AJE287.

219



Karamoja EVK

Jean Terese Gradéwas born in the village of EIm Grove, WI on™Mdf May, 1965, the
youngest of ten children, full of doctors, artiatsd cooks. Upon receiving a Doctorate in
Veterinary Medicine (DVM), she entered a rural ptev practice in the Great Lakes
Region of North America with a dairy emphasis (199®8). Her clinical interests
include rotational grazing and organic farming, odimorating acupuncture and
homeopathy into nutritional and herd
health consultations.

She left private practice in 1998 and
moved to the Great Lakes Region of
Africa, serving with Christian
Veterinary Mission (CVM) as an
Ethnoveterinary Consultant among
the remote semi-nomadic

Karamojong. She helped form local

NGOs, Karamoja Christian
Ethnoveterinary Program
(KACHEP) and Karamoja
Ethnoveterinary Information

Network (KEVIN). They continue
with ethnoveterinary research and development anodall capacity building
empowerment of traditional healers’ activities. Asresult, two traditional healers
associations were registered at the national |eélleése are now locally staffed and
managed. While in the midst of handing over the N@Olocal staff to start her
dissertation, she met her husband in 2004 and veaised in a traditional ceremony in
Bokora in her home village a handful of monthsrlaféhey left Uganda to Belgium in
March 2008 to finalise her dissertation with thejres and hearts fixed on Kaabong,

northern Karamoja.
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