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Motivation, Problem Area

e Livestock kept in urban slums feed on waste dumpsite material and drink water
contaminated with seepage from industrial waste.

¢ Peri-urban livestock farmers in Kisumu city graze animals, harvest grass around
dumpsites or use water ponds in open spaces for animal drinking

**There is high risk of food contamination along the animal-human food chain from
heavy metals and microbial pathogens.

¢ Kisumu city Urban slums was chosen since they have high urban livestock population
but lacked adequate waste management and water supply posing risks of
environmental contamination.

**Project contributed to enhanced food safety from farm to fork to consumers in urban
slums
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1) To identify, characterise and disseminate risk factors associated
with livestock feeding and disease control practices in peri-urban
slums of Kisumu city.

2) To determine, quantify and disseminate the level of toxic heavy
metals in the topsoil, drinking water, forage, milk, blood, kidney,
and adipose tissues from cattle reared in peri-urban slum sites
of Kisumu city.

3) To create stakeholder awareness for minimizing risks of food
safety in the peri-urban areas of Kisumu city.
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WERL‘Y Research Approach, Methodology
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Study sites within peri-urban areas of Kisumu city:

Sites 1: Nyvalenda, Obunga, MNManvatta — IKacholk -——- animals
feed and graze at the dumping site 1in urban slums

Sites 2: Nyamasaria, Mamboleo lie 1in a peri-urban area ——-
outskirts of the city with good animal husbandry practices .
Site 3: Chiga: 8 km - outskirts of the city slums with subsistence

with poor animal husbandry.

#~ The choice of the sampling sites 2 and 3 1s based on the fact
that cows grarze ffreely 1n their areas but camnnot reach the

dumping =site.

A1 3-sites practice urban livestock keeping, have evidence of
waste discharges from i1industrial fittms with poor disposal
practices ‘
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Research Approach, Methodology

* Objective 1:

* A semi-structured pre-tested questionnaire was administered -
primary data analyzed using StataCorp 2011- computer program.

* Questionnaire addressed farmer characteristics, disease constraints,
administration practices, milk production, and regular ilinesses at
farm level.

* Descriptive statistics were calculated in form of cross tabulations,
means and frequencies.
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Research Approach, Methodology

* Objective 2:

* Inductively Coupled Plasma Mass Spectrometry (ICP-MS) was used to
identify and quantify the level of toxic heavy metals and the results
were compared to WHO/EC food safety limits.

* The heavy metals analyzed were: Lead (Pb), Mercury (Hg), Copper
(Cu), Cadmium (Cd), and Arsenic (As).

* Fecal Floatation method used to determine FEC & Helminth
infections.

* One-way ANOVA (Analysis of Variance) test was used to determine
significant difference in the mean level of heavy metals.
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Wiﬂﬂ Research Approach, Methodology
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Table.1 Total number of samples collected in April 2019

1**Visit Soil Water Pasture Milk Blood Tissue

Table.2 Total number of samples collected i August 2019

anVisit Soil Water Pasture Ml Blood Tissue
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Research Approach, Methodology
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Major Outcomes/Results

a) Two scientific papers published

b) Two policy briefs published and disseminated

¢) Two extension posters developed and disseminated

d) Evidence on heavy mefals contamination tn Kisumu generated and disseminated

¢) Risk factors assoctated with livestock feeding in peti-utbanslums identified, and
disseminafedto key stakeholders,

f) Disseminated project findings at NACOSTI /NRF Poster extubition held at KICC
T/ August/ 2019,

Session <> Date: <> 2nd Multisectoral Conference 2023 Copyright 2023
Funding Research for Sustainable Development




| OJNRF

LAY A Major Outcomes/Resulis

* Identifiable production constraints - Tick-borne/Foot and Mouth Disease

Commaon type
of cattle
disease in the
area of study

Tick borne
D diseases

B Foot and mouth

[ Helmanthiasis

B Anaplasmosis

B Anthrax

B Skin Diseases
Lumpy Skin

Cl disegge

ECF

[CBlack water

EFoot rot

Pneumonia

M piarrhea

[JRetained Placenta

M ik fever

B'wWorm infestation
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Major Outcomes/Results

Mineral Mamboleo Nyalenda Otonglo Permissible | EC/CODEX
Mg/Kg) FAO/WHO

Lead (Pb) | 9565.1mg/kg, | 4252.47mg/kg | 15891.95mg/kg | 2Zmg/kg 0.2mg/kg
Mercury 291.39mg/keg | 6639.39mg/kg | 325.18em/kg | 0.1gm/kg 0.3mg/kg
(Hg)

Copper 9604.33mg/kg | 5494.99mg/kg | 4597.61mg/kg | 30mg/kg 0.3g/kg
(Cu)

**Lead (Pb), Mercury (Hg) and Copper (Cu) mean concentration levels detected exceeded the World
Health Organization (WHO) & EC/CODEX tolerable food safety limits

**Seasonal variation in the distribution of toxic metals - high Lead, Mercury and Copper levels during
rainy seasons.

+*Toxic metals concentrations due to automobile exhaust fumes, dry cell batteries and sewage
effluents causing bio-accumulation in plants via uptake from the soil and eventual entry into the food
chain.
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Major Outcomes/Resulis

SCIENTIFIC PUBLICATION-1:- JULY 2020: International Journal of Innovative Research & Development -

DOI No. : 10.24940/ljird/2020/V9/17/JUL20038

INTERNATIONAL JOURMAL OF
INNOVATIVE RESEARCH & DEVELOPMENT
ISSIN 2278 — 0211 (Online)
Risk Factors Associated with Livestock Feeding and

Disease Control Practices in the Peri-Urban Slums of
Kisumu City, Kenva

Charsrles Muleke Inyvagwa
Associate Professor, Department of Veterinary Medicine and Surgery.
Egerton University, Kenya
Wekesa Sabesia
Senior Research Officer, Central Veterinary Investigation Laboratories, Kabete, Kenya
Kenneth Orengo
Senior Research Officer, Central Veterinary Investigation Laboratories, Kabete, Kenya
Price A adanmanva
Research Assistant, Department of Agricultural Economics and Agri-Business Management,
Egerton University, Kenya
Ravmond Mdachi
Senior Research Officer, Kenya Agricultural and Livestock Research Organization. Kenyva

Albrstract:
Livestock feeding practices present food safety concerns to consumers who are aware of food safety and their linkage to
Feeding practices. Domesticated animals kept in the peri-urban territories often feed on waste dump feeds and polluted
waters. Conseguently, animal feeds couwuld be contaminated with potentialily toxic metals and diseases which may lead to
death and econormrmic losses in lost trade opportunities. Objective of this study was to detftermmine the risk factors associated
wiith livestock feeding and disease control practices in the peri-wurban slurms of Kiswurmu City, Kenya., This was achieved
through idencifying, characterizing and disseminating peri-urban vestock feeding practices and constraints, and their
effects on food safety as well as general well-being of livestock. Primary data was coflected from 291 randormily selected
smallholder vestock farmers fin the peri-urbarn slums of the City by use of semi-structured questionnaires. Descriptive
sStaristics inform of cross tabulations, means and freqguencies were used to characterize peri-urban livestock feeding and
disease control practices. The reswults revealed that 5896 of the county residents were male while 42 26 were fermale Their
ages ranged betweernn I8 and SOvears withh a mean age of 55. Majority (7496) practiced both livestock and crop
production while 2626 kept Dvestock only. The farmers mainly kept indigenous cattlie (9796 ) as opposed o exotic (396).
The prevalent livestock farmming systern was [free range 93926) where most farmrers grazed their livestock on open
wnutilized spaces and durmp sites. Andmals were kept for consurmption (62%5) and for income generation (3296}, The
main production constraints identified by farimers were diseases (6526) and lack of feed {2096 ). The diseases varied with
region and animal species which included tick-borne diseases (5396) and jJoot and mowuth 1526). Farmers obtained
inforrmation orn rmanagerment and treatiment of livestock fargely from private vetfterinarians [(64£295). There is need fto
I create policies on peri-urban slfum Dvestock keeping practices, and waste management o reduce the risks associated
with livestock feeding and diseases fnn Kiswurmie city. )23

I Kevwords: Food safety risks, peri-urban, livestock feeding, Kiswmu County
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Major Outcomes/Resulis

SCIENTIFIC PUBLICATION-2 :- May 2022: International Journal of Current Microbiology and Applied
Sciences. ISSN: 2319-7706 Vol. 11 No. 05, 170-181. https//DOl.org/10.20546/ijcmas.2022.1105.021
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The objective of this study was o determine guantfy and dissernmanate tihwe level of
enviFonmmental chenncal contaminants in the topsoil water. pasture. milk bDlood. feaces. kidney
2nd adipose tissues fTom cattle ryeared in periwgban shhym of Kasurnmmnm County. Variowuas samples
wwexe collected fform DMamboleo. Ny=alenda and Otonglio 1 Kasurnmm County in the mmomnths of
April and Auagust 2019 respectvely to determane possible seasonal or enwviconmmental variabality
of comtannmnants. Inductively Coupled Plasmma NMNass Spectometry (ICP-_IMISH) was uased to
identify and 1y the level of tosac bEeavy metals and the results were compared to WEHO
food safety ILimats Flotatnon method was 1ised to determine Helminth = infections. Wiable
bacterial cell coumnts were determained using the Spread-Plate method The heavy metals
a2analy=ed were: T ead (Pb). NMercwaowy (H=>_ Cadmaiuns CCdy. Axsemic (As) and Copper (Cuy. One-—
way ANOVA (Analysis of Vanan.ce) test was used to deterrmnmune sigmaficant difference i1in the
mean level of hbeavy metals There were varniations in mean heavy concentration levels between
the two wasits (p—0.05). Heln:un:thosxs was ]:revale:n:t {59.59%> and total Fecal Essg Count (FEC)
warned across les. Souady show wvarving bheavy metal concentration levels whach
exceed WHO/FAO food safety ILhnmits implyinges hivestock kept 1n periagban settins of Kasuaoaa
town are at a risk of ingesft contanéuanated pastuxe. thneatenminges food safefyv amongs consSuINeTs.

Thsis study recommends policies aimed at numtisatings polltmon ffom chemical contaminants and
oth=ry antlhopogenic actuwvifies and farmer Ssensitizason on better farmumngs systemm wiath Iznmted
asks on food safety and armymal haiaanan food chain
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Poster for Dissemination at NACOSTI /NRF Poster Exhibition Held at KICC
7“‘/8/2019 & 2"d Multisectoral Conference, 23-5-2023.

Risk facrors associarted with livestock feeding and disease conrtrol practices
in peri-urban slums: case of small holder farmers in Kiswmmou NMunicipality, NRF
Kenvya. rENYA
l Muleke Charles, Orengo Kenneth and Mdachi: Raymond I
Egerton University
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L1 s Y Major Outcomes/Results
Project Poster for Dissemination

Risk of environmental chemical contaminants associated with animal feeding in

peri-urban areas of Kisumu Town

.Charles Muleke Inyagwa !*, Wekesa Sabesia’. Kenneth Orengo’. Price Amanya. Raymond Mdachi*
. Faculty of Veteninary Medicine and Surgery. Egerton University. P O. Box 536-20115 Egerton. Kenya

2 Central Veterinary Investigation Laboratories (CVIL)_ Kabete. Kenya

* Department of A gricultural Economics and Agri-Business Management. Egerton University

* Kenvya Agricultural and Livestock Research Orgamization (KARLO). Kenya
. '*Cormresponding author: Charles Muleke Inyagwa_ Egerton University. Kenya

Email- charles muleke @egerton ac ke or cimuleke@yahoo com. Phone No. +254722912661

RESULTS

- Three Lead (Pb) (Pb 206. Pb 207. Pb 208) and two
Mercury (Hg) 1sotopes (Hg 199. Hg 202) were identi-
fied.

- Cadmium (Cd) and Arsenic (As) were either not de-
tected or detected at levels below 1 part per billion

ng the Spread-Plate (ppb).
nalyzed were: Lead (Pb). . Significant difference in the mean levels of Hg199
(Cd). Arsenic (As) and Cop- and Cu among the sites.

OVA (Analysis of Variance) . Lead (Pb). Mercury (Hg) and Copper (Cu) mean con-

1€ centration levels detected exceeded the World Health
Organization (WHO) tolerable food safety limits.

. Seasonal variation in the distribution of toxic metals
with higher Lead. Mercury and Copper mean concen-
tration levels in the second wisit (August 2019 -
month with most precipitation).

- There was an increase in helminths and mean FEC in-

S ytuE

fections between 1°° visit.
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Major Outcomes/Results

Project Policy Brief to Kisumu County Government

PO ICHY BRI E

RISES ASSOCITIATEID WWITH PERI-TREA™ ITLIWVESTOCEK FARMMIMSNG: STUDDY FROM
KISTUNMNMLD BWIUNICIFP AT TN . K E NS S

Trbam ivestock farmimgs versms public health

The powvertw rate as well as umndermourishiment is imncreasing in thhe majoritwv of sub-Sahararn
2 frican nations and cities. With thhe declining puarchasing powwer and steadw rising penury rate iz
thhe urban areas. manyw urbamn farmilw units have countered bw broadening of financial sources,. thhe
most outstanding being peri-urbamn and wrbamn livestock farming Livestock feeding practices
present food saferw concermnis to comsurmers wwho are sentient of nouwurishrment safetw and their
limnlktage to feeding pracrtices. IDomesticated animals lkept in the peri-urban territories often feed on
wwraste dump feeds and polluted wwraters. Comnseguentls . andmal suastenance could be tainted -=ith
potentially mnoxiowus metals and diseases wwhich maw lead to death and ecomnomic losses in lc:stl
trade opportunities.

Peri-virbban livestock farmers in Kisurmuy municipalits tend o graze. harvest grass arournd
dumpsites or utilize swmrater ponds in open spaces as amnimal drimking wwrater dus 1o scarcitw of
adeguate feeds and smrater. This presents high risk of food contamination along thhe animal -huarmar
food chain from heaww metals and microbial parthosens. FPurthermore., thhe fundamental focal
point of previowus studies in EKisumu municipality hawve been on advwancing farmming actiwvities in
rastic regions with thhe wieww that improwved sustenance generatiomn in raral =ones can supplyw thhe
extending urbamn populace. This has largelsyw meglected peri-urbamn livestock farming, rislk factors
associated it as wwell implications on food safetw and food securitsw. This studs souwught to £f1l1l this
Enowledge gap bw identifwving., characterizing and dissemimating peri-urbamn livestock feeding
practices and comstraints, and their ramificatrtions on food saferw as wwell as general well being of
livrestock

TUrbam hivestock farmimgo im FEisuwrraum sxaueewicips = lhinks-

The findings indicate that majoritw of wurbamn farmers practice free range livestock prodwuctior
swsterm wwhich increases the risks of animals ingesting contaminated fodder and =wrater. S
significant proportiomn of farmers had attained wupper prirmarsy edification which could be
advwantageonrs in sensitizatiorn amnd creatimng awareness omn better livestock keeping pracitices.
MWlixed farming dominated owver pure livestock production. Indigenowuas cattle swrere preferred i
contrast to exotic cattle =wwith farrmers citimg resilience to diseases. awvailabilitw and inabilits to

I Session <> Date: <> 2nd Multisectoral Conference 2023 Copyright 2023

Funding Research for Sustainable Development




Major Outcomes/Results
Project dissemination- Kisumu County
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Objechve 1

Conclusion and Outlook




Conclusion and Outlook
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