International Journal of Humanities and Social $ie olM2 No. 18; October 2012

Human and Natural Factors in the Deterioration ofIndigenous Irrigation
Furrows in Marakwet, Kenya

Daniel Kipkorir
Joram Kareithi
National Museums of Kenya
School of Arts and Social Sciences, Moi University
P.O. Box 3900-30100 Eldoret, Kenya.

Abstract

This paper examines factors influencing deteriamatof Marakwet irrigation furrows drawn from Embdbu
River, Kenya. The furrows are located at 1°120N1?15’ N and 35° 35’ E to 35° 40’E and flow aldBidpow,
Sagat and Kapchubai Escarpments to crop fieldhiénkerio Valley. In total, there are fourteen fun® tapped
from the upper and lower part of the perrenial riv€hey were constructed with inferior material€lsias wood,
leaves, grass and mud. Today, a number of thetstes are broken, leaking, silted, eroded and kdacby mud
and rock debris and nolonger efficent in their filoie as in the past. Both climatic and human fagtbave
contributed to decay of the systems.
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1.Introduction

Marakwet irrigation furrows were built about fdundred years ago and have since then been passad@m
generation to generation. The furrows form the italagcultural heritage of the Marakwet people aodtmues to
be used for food crop irrigation in the semi-aralley. Moore (1986) reportsthat the constructiohthe furrows
are linked with the traditions of Marakwet clanspecially during the migration and settlement ia thte 18
Century. According to the oral traditions someh® Marakwet clans jointly constructed some of tirediws and
have been sharing the water in the irrigationheffood crops. Other clans solely constructedshed do not
share the furrow water with others. The furrowes girone to damage and regular maintenance is takéarto
restore flow of the water to the crop fields (Kipkp1973; Kipkorir and Ssenyonga, 1985; Moore, @98dams

et al 1997). Traditionally, men highly participated thre maintenance worksbecause the systems ardadsdoc
with the clan in which men command authority andveo The furrows flow through steep and rocky
escarpment and often get damaged from mud andlideks The major cause of damage is the heawnsrai
which trigger siltation, breakages and dislocatdrihe intakes at the Embobut River. This is magese by
environmental degradation which has induced heam-mnoff and breakage of the furrows. This paper
discusses the human and natural factors whichpitats deterioration of the irrigation systems #igr exposing
the marakwet to livelihood risks because of insigfit water for irrigation in the semi arid valley.

1.1Methodology

The study was undertaken in November and Decentlid @ five sub-locations of Tot Division namelyb8&w,
Sagat, Kisiwei, Talai and Barkelat. A descriptiesearch design was used and the population osttray
comprised all households that used irrigation esyst drawn from the Embobut River. A sample of 230
households was randomly selected and a semi-stegctguestionnaire was administered to collect dita.
addition, key informant interviews were carried owith a number of knowledgeable individuals in the
community. The individuals included elders, comniyheéaders, furrow repair technicians and managefgon
Governmental Organizations (NGOs). Respondents \atse invited for focus group discussion and direct
observation of the furrows was made to identifstdes influencing the deterioration.
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2. Findings and Discussions
2.1 Factors causing the Deterioration of the EmboluFurrows

From the study 90.9% of the respondents statedd#tarioration is caused by rains , 5.7% citedrenmental
degradation including quarrying, deforestation, ammlled cultivation, overgrazing and increasettlasments,
while 3.5% stated contravention of furrow tabodable 1).

2.2 Rain run offs

A majority of the respondents (90.9%) identifiethras the major cause of the deterioration of theofvs. Rains
saturate soils and generate heavy run-offs whiciseguently detach and erode furrow constructiorerzds
such as stones, poles,leaves and grass. Sincerrtoevs are built along the steep escarpments ofcKatpai,
Sagat and Sibow the gradient in the escarpmentsilmates to massive downward movement of debrisclvhi
drain directly into the furrows causing huge ovenf$ and breakages.

The run-offs also trigger mudslides which block farrows and disrupts the flow of water. Obseomtf the
Kasukut furrow in Barkelat Sub-Location for exammbowed blockage of the furrow by mud from heaains
of October 2008 (Plate 1). In the focus group dis@mn in the five sub-locations studied, it emergbat rain
cause severe floodingvhich then erodes the soils, causes mud slides wgndots trees along furrow
embankments leading to breakage, erosion, sitatia overflows of furrow structures. Run-off atlislocates
furrow intakes The intakes are built of wood andhliratones which do not withstand the flooding leé tiver
during rainy seasons. The research concurs witHitldéngs by Soper (1982) on the survey of the Newet
irrigation systems which had similar findings.

2.3 Environmental Degradation

The key informants and group discussions pointednatronmental degradation such as deforestatiohsa
erosion in the division as the main factor infloig deterioration of the furrows. Marakwet comiitymover-
exploit the escarpment areas for local resourgel as poles, building stones and thatch grakss has in turn
transformed the areas into bare grounds, henceased run-offs and damage to the furrows. ObBemgamade
on the Kapchubai escarpment, where furrows flowysthat the area is severely degraded from oveogspibn
of thatch grass and poles (Plate 2).

Of the 230 respondents, 95.65% had at one poirgtir@s resources from the escarpment areas while anl
minority (4.35 %) had not (Figure 2). Figure 2whthat a majority of the respondents (95.7%) abtasources
which include building stones, poles, pasture, am@)s from the escarpments. The high percentage of
respondents exploiting the resources from the pamamts means that the conservation of the furraws i
threatened.

The resources obtained by the respondents froregbarpment include building stones (46.5%), pal&s3(0),
thatch grass (13%), wood fuel (6.1%), twigs (4.8%Westock pasture (3.9%) medicinal herbs (1.7%),
“ornamental plants” (0.9%) and wild fruits (0.4 %)

Many (46.5%) of the respondents get building stdines the escarpment which is then used for cooStm
activities in Tot Division. Some individuals havence up who engage in quarrying not for personalbugeas a
business venture leading to over-exploitation. sTheans that in a division with a sharp land gradié >50%,
the exploitation of stones for construction deégsasoils making it susceptible to water run-offsryy the rainy
season thus contributing to deterioration of fusdoy erosion, siltation and blockage from rockd enud. The
poles cut from the escarpment are mainly from wlowing tree specie$amarindus indica,(oron) Grewia
bicolor(sitet), Ficus thonningiisimotwo) Berchemia discolor (muchukwanhdFicus sycomoru (makanyfPoles
are used for the construction of houses, goatss,(fexid crop fences and repairs of the damageovis. Besides
twigs fromthe tree species dflarrisonia abyssinica( sewerewaand Dodonaea angustifoliare used in the
construction of housedhe twigs are twined with the poles to make thef mafters for houses. This leads to
further exposure of the area to soil erosion.

The ritual plants used in the community incluBeus sycomorus(mokongwo),Olea chrysophyia Ficus
thonningii
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Ficus thonningii (simotwois used in the performance of traditional weddiegemonies which is prescribed by
the Marakwet cultural practices and is importamtriEcognition of marriage. The wild fruits are eafted from
Vangueria madagascanesis, Ficus sycomamag,Pavetta abbysinicawild fruits are important food source for
the marakwet people during times of food shortage are an auxiliary source for poor households awxen
normal times.The medicinal plants are froiziphus Mauritania (tlomwo), Ficus thonningiand Ritchea
albersii. The herbs fronZiziphus Mauritaniaare used in the treatment lmfonchitis.Ficus thonningiiis used in
the treatment of diarrhoea in goats whitéchea albersiiis used in the treatment of stomach-ache in adults
However, the Marakwet take a conservation appraathe exploitation of fruit and medicinal treesdaavoid
unnecessary felling of such plants.

The collection of natural resources is organizesh@lgender lines. A majority of men (59.9%) expliie

escarpment for building stones as they are mosilaged in the construction activities for which gtenes are
mainly used. The men also collect ritual plantsalbse they are responsible for conducting ceremasissciated
with the use of the ornamental plants. A majorityvomen engage in the collection of medicinal hexbsamong
the Marakwet they are specialists in traditionadmine. They also cut thatch grass for the canstn of huts
and collect firewood for domestic use.

The findings show that in the Barkelat Sub-LoaoatB2.2% of the respondents exploit the escarpmant f
building stones, 24.2% for thatch grass, 11.3%pfdes, 11.3% for wood fuel, 8.1% for livestock paes, 3.2%
for twigs, 3.2% for medicinal herbs, 1.6% for orrertal plants and 4.8% do not obtain resources fitoen
escarpment. In Talai Sub-Location, 53.7% of th@poadents exploit the escarpment for building stpa&sl%
for poles, 9.8% for thatch grass, 7.3% for wood f14% for livestock pastures, 2.4% for medicinatbs 2.4%
for ornamental plants and 4.9% do not obtain ressufrom the escarpment.

In Kisiwei Sub-Location, 72.7% of the respondentpleit the escarpment for building stones, 9.1%,doles,
9.1% for thatch grass, 2.3%, for wood fuel 2.3%rfadicinal herbs and 4.5% do not obtain resounwes the
escarpment. In Sagat Sub-Location, 50% of the resgus exploit the escarpment for building stoid388s for
livestock pastures, 26.9% for poles, 11.5% fordharass, 3.8% for wood fuel and 3.8% do not oltasources
from the escarpment. In Sibow Sub-Location, 35.104he respondents exploit the escarpment for mgidi
stones, 29.8% for poles, 15.8% for twigs, 7.1%tf@tch grass 3.5% for livestock pastures and 3.5%at
obtain resources from the escarpment.

Exploitation of thatch grass is higher (24.2%) Ire tBarkelat Sub-Location. This is because that@sgis
abundant in the sub-location as a result of a featda ecology. The exploitation of ornamentahgdas higher
in Barkelat and Talai Sub-Locations and this metrag the communities in the sub-locations still fpen

traditional ceremonies by using the plants whileother areas other decoration alternatives ard usehe
ceremonies. The exploitation of poles and twigsighest in Sibow sub-location because of high corsbn of
huts and goats’ pens. This is attributed to thecmipation of the area after restoration of peaitie thhe Pokot
community across the Kerio River. Many people Had the area some years ago because of ethnigatahét
was largely triggered by cattle rustling. Of tH&0Zespondents, 26.5% exploit resources that &weeka 700
metres and one kilometer from the furrow, 24.3%l@kpesources that are from 401-700 metres froeftinrow,
23% exploit resources that are farther than a létmenfrom the furrow and 21.7% exploit resourced gre 1-400
metres from the furrow as indicated in Table 4.3.

Table 3 shows that a majority (72.6%) of the reslenits exploit resources within a distance of ankdtre which
is too close to the furrows. This degrades theofurareas and transforms them into bare groundseqoestly
exposing them to deterioration from erosion, brgakaand blockages from rock falls and mudslidesnduhe
rainy season. Of the respondents who exploit teeuree within a distance of a kilometre from thedws 36%
are from Barkelat Sub-Location. This is becausereiral resources are abundant along the furrowmthe
Barkelat Sub-Location and this is attributed torilch riparian ecology of the sub-location.

Asked whether the exploitation of resources in éBearpment contributes to the deterioration offtmeows,
67.39% of the respondents were aware the actiitiesribute to the deterioration of the furrows et32.61%
were not.. A majority of the respondents (67.4%hawored that their exploitative activities contrigsi to
environmental degradation which in turn lead teedetation of furrows.
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This means that the respondents know the consegsieidheir actions on the furrows but have to miythe
resources because a majority of them are poorsi§ehce is their priority and there is very littheey can do to
reduce environmental degradation. An estimated 60%e division’s population is categorised as p&wverty
is attributed to factors such as poor and inadeqaducation and high unemployment rate (GOK:2008g
findings concur with those of Barrow (1991) on lateigradation. According to Barrow, land degradai®n
mainly caused by poverty for the poor often exptbé natural environments and are quite aware fettsf of
their activities on conservation of such environtaen

Of the 230 respondents 50.9% stated that the eveatparea needs to be cared for in order to erefteetive

conservation of the furrows while 49.1% stated tim@ Embobut Forest which is the catchment areahier
Embobut River should be conserved. Table 4 shbats50.9% of the respondents were of the opinian tte

escarpment should be conserved. The escarpmenisdragile in terms of erosion and mud/rockslided thus
need to be effectively conserved so as to probecfurrows from deterioration from breakage andkége.

2.4 Quarrying

Quarrying has also contributed to the deterioratibthe furrows. The stones quarried are of basadt trachite
lava and are extracted using mattocks and ironlsamio the required sizes. The materiasl are useithe
construction of modern iron-roofed houses, churchelsools, shops and the repair of the furrowss Explains
the high exploitation of building stones in theidignas shown in plate 3.

The study showed more stones are being useddaefair of the furrows as compared to the pagssyaad this
has contributed to the degradation of the areascandequently to the deterioration of the furro@bservation
made on the Kapsyoi furrow shows an increased fuigecstones for the repair of the furrows andai in turn
degraded the furrow lines (Plate 3).

The increased use of the stones in the repaireofutrows is attributed to the exhaustion of thikofeing trees
speciesOlea chrysophylla, Acacia lahai, Berchemia diseslBicus sycamoruand Acacia tortilis. These trees
were traditionally used in the repair of furrowsdaih got exhausted from overuse in other activisesh as
construction of houses, granaries, and kraals.

The introduction of cementing technology led to itherease in the use of stones in furrow repairaials noted
that the increased exploitation of stones in tle@ dras caused blockage of the furrows. The rodks obll down
from the quarries and block the furrows. Observatitade at Kaptebeko furrow showed blockage of tineofv
by rocks as a result of quarrying activity (Plaje 4

2.5 Deforestation

Deforestation is the other factor contributingditerioration of Embobut River furrows. The localpplation
exploit the forest products for consumption ana dt8 commercial purposes. The increased exploitatif the
escarpments has been due to increased populatiopoaerty. The informants pointed out that the eitation of
resources in the area is for satisfying basic nesed$ as food, shelter and health. Forest prodeqbtoited
inlude poles, twigs, grass and logs for charcoahing.

The deforestation of the escarpment has turnedatbha bare and exposed it to rainfall erosion wihal
consequently caused the breakage and siltatiomediutrows. Observation made at the Kasukut furatomg the
Kapchubai escarpment shows damage of the furroveffegts of breakage triggered by deforestatioaté™b).

In the same area, observation made at the Kabarfowramw showed a total of six severely eroded athasare
attributed to deforestation of Kapchubai escarpmeérite areas included Embokolion, Solion, Kiptor,
Chemutuwei, Embokakanar and Leketetwo. The Embokadrea has been intensely eroded into bare rauks a
is no longer holding the furrow repair.

Furrow technicians suggested t drilling of thekrdaces and installation of pipes in the site asifigation
measure. 400 bags of cement were used to rehabitite furrow in the Embokolion area in 2001 bu th
materiasl went into waste when the furrow collape#idwing the heavy rains. The Chemutuwei arelaaige rock
with algae of about 50 metres long. Observationeraidhe Kabarmwar furrow in the Kiptor area in Kaybai
escarpment shows erosion of the furrow from theotsf of environmental degradation (Plate 6).
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In the focus group discussions in Sibow, Sagatwéisand Talai Sub-Locations, charcoal burning vaetified

as a major factor contributing to deterioratiorttod furrows. It was noted that tree species@dcia tortilisand
Acacia lahaiare highly exploited for charcoal. The trees altmgfurrow lines are cut to make charcoal for sale
to the residents of the local centres and tradhetise division. The consensus was that:

The forest exploiters have cleared the forestsgakhve furrow lines leaving it bare. The
furrows have been eroded and broken because themoarees to prevent erosion and the
breakages of the furrow embankments(a male diseussa focus group discussion)

An estimated 40% of the total households in thesmin engage in charcoal burning to obtain caghtlie
purchase of basic household commodities like suganking oil and soap. An observation made duriegstudy
showed that the exploitation of trees for chargoaking is highest in Sibow and Sagat Sub-Locatidihsés is
attributed to the growth of small centres such esahd Soko Mjinga where there is a high demandciiarcoal
used domestically as well as in hotels and irtgfits in these centers including: the Tot PolicenfaKerio
Valley Secondary School, Tot Sub-District Hospéat areas further afield including Eldoret Town.

In addition to the environmetal degredation of Tlm¢ Division, the key informants pointed at the tdastion of
the Embobut forest in Tirap division as one of teatributing factors to the deterioration of the lirbut River
furrows. Embobut forest is the main catchment doeahe Embobut River. The informants observeat the
forest has been under destruction from the commesnih the division. They noted there has beeneamed
felling of trees particularlyOxytenathra abbysinicain the forest an activity that has disrupted hiafyizal
regimes resulting in reduced discharge that caadetuately feed the river furrows in the valley.

During the focus group discussions, it emerged deddrestation of the Embobut Forest in neighbaypiirap
Division is the other factor causing deterioratmthe furrows. The respondents were mostly corezbrbout
the destruction of the forest which is the maincleatent for the Embobut River. The deforestationthef
Embobut Forest has reduced the volume of watendrEimbobut River. In the past, the water was gafficfor
crop irrigation in the area. Measurement of EmbdRiver water, at the top above all the furrows andhe
bottom below all the furrows was estimated at 12&&c and 477 1/sec; respectively (Soper, 19823ehtion
of the river flow at Sagat gorge shows little wateat does not adequately feed eight furrows (Piate

The respondents noted that if measures are nottakda to evict people from the Embobut Forest,BEh#obut
River will dry up and thus there will be no waterthe furrows for use in crop irrigation in the legl The
discussions pointed out that the reduction of theb&but River water has led to water conflicts a& thrrow
intakes. In the lower intake the Kabarsumba claemofvandalise the Kasike clan furrow intake, whie
Kapsiren and shaban clans often vandalise the l§aps@nd Kaptebeko clans intakes. In the upper énthk
Kamariny clan often vandalise the Marich and Kahtelan furrow intakes. In the near future, thdueed flow

of water in the Embobut River may trigger intra-alawet conflicts between the valley and the highland
communities. A meeting was convened by valley comty at Chebilil Centre in October 2007 to discuss
reduction of waters at the Embobut River. It wasotved that should the highland communities nop $he
destruction of Embobut Forest, valley communityuldanvade and settle in the highland zone

2.6 Overgrazing

The overgrazing of Tot division contributes to theterioration of the Embobut River furrows. Accoglito the
informants most areas of the division are acces$dyl communal grazing. Over the years, the conitiesrhave
been overgrazing the areas particularly in the hobetween December and March when the area beabmes
and competition for grazing resources intensifies.

The key informants in Sibow and Sagat Sub-Locatiooied that the overgrazing in the area becameedout
1998-2002 period when cattle were confined in theagpment to protect them from the Pokot cattilets.

During the period, most of the furrows deteriorafemm breakages, erosion and siltation arising froaitle

tramping.In this case conflict begets environmediggradtion. The furrow embankements of the Shatrah

Kapsiren clans in Sibow Sub-Location were servedzynaged by cattle in this period.Currently thedtock

grazed in the area are mostly goats. Unlike sheiphware browsers, goats feed on shrubs and haugha
likelihood of exacerbating tree cover destruction.
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With the restoration of peace in the division, leatire herded along Kerio River which is expansine has
plenty of grass and water. In Sagat sub-locati@gaBHill, and Korocha areas have been overgrayechttle
and goats. The grazing has stripped the plant cawdraccelerated soil erosion which has cut thrdugtows
and disconnected flow of water.

2.7 Uncontrolled cultivation

In the focus group discussions, uncontrolled catton in areas near the systems were identifiexhather factor
causing damage. It was observed that the commsinititivate too close to the furrow lines as thea-

coomunity enforcement of by-laws to safeguard thendvable artifacts is weak . In Sibow Sub-Locatiba

cultivation in the Kokwo Turetwo and Kokowo Sesamés identified as the cause of damage to thevisr The
cultivation in these areas has increased soil Ens@nd sliding of rocks consequently blocking ailting the
furrows. The area has sharp land gradient and acéldrequently eroded causing blockage and sitiadif the
furrows. Although terracing was done during theooddl times, it is nowadays neglected by the adjrical

officers in the area. Respondents noted that thiewdiyiral officers do not engage much in the issdiehe
conservation of the soils and water in the regitrene the irrigation systems are located.

During the focus group discusssion in Barkelat diadai Sub-Locations discussants were of opninicat th
highland communities, particularly the Sengwer slam neighbouring Tirap Division cultivate too ctoto the
furrows. The activity has contributed to deterimatof furrows from erosion and siltation. Obserwaton the
Kabarmwar furrow in the Kapchubai Escarpment showedvy damage from cultivation. The weak
enforcement of by-laws to restrict cultivation néae furrows has contributed to the increased\atitin along
furrow lines and caused severe damage.

2.8 Increased Settlements

Settlement along the furrow lines has contribuedhie deterioration of the furrows. The clans seittl their
respective clan territories except in Sibow Subdtmmn where three clans (Kapchepsom, Kapsyoi arbsiken)

are intermixed because of historical reasons diivtbafies (Moore, 1986). The study found that ealam furrow
does not entirely flow through own clan territonyt bhrough other clan territories as well. Forrapée in Sagat
Sub-Location, the Kapsogom and Kasike furrows fibmough the Kaptebeko and the Kabarsumba lands. In
Sibow Sub-Location, the Shaban furrow flow throubke Kapsyoi, Kapchepsom and Kapsiren lands while in
Talai Sub-Location, the Kabarmwar/ Kamariny furriews through the Kasike land, and so on. This terea
situation in which clans can cultivate close toeati®n of a furrow which passes through their l&od which
belongs to a different clan without much sanctioa i case of rent seeking and exportation of ¢ost¢hers.

In the past Kapsogom clan used to pay tributeoinfof goats) to the Kaptebeko clan to safeguarduitrow
route across the Kaptebeko land. In the 1950s5ad council kok)was convened and the Marakwet elders ruled
that no more tribute payment for the furrows in éinea will be made. Instead, it was resolved thatdaptebeko
and the Kabarsumba clans uses the Kapsogom watewhifor domestic purposes such as cooking, drgki
bathing and washing of utensils. This explains wwhyajority of the Kaptebeko clans settle not ordamtheir
furrow but also that of the Kapsogom as observeBrbomir, Chepter, Nonoiwa and Kapkitany areas glon
Sagat Escarpment.

Of the 230 respondents, 36.5% reside less thalomddre from the furrows, 32.6% reside a kilomdtoen the
furrows, 20.9%, reside 1-5 kilometres from the dws and 10% reside over 5 kilometres from the fusr@as
presented in Table 4.5.

A majority (69.1%) of the respondents resides withikilometre from the furrows, a distance too elts the
furrows. The increased settlement is due to cultiiange and population increase. Traditionally, Magakwet
customs prescribed that households should livdeadistance (at least two kilometres) away fromftireows to
minimize damages arising from tramping and erosiotie furrows. According to the clan elders intewed the
use of contemporary domestic material culture dbjetich as plastic and aluminium containers, based
people to reside near the furrows. The contempoareterial culture objects require frequent wasliampared
to the traditional ones such as pots and gourdstliis has forced people to reside near the furrewvas to
utilize the water for the washing of the contaireand clothing.
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In the focused group discussions it emerged thathe last few years, the increase in populatios foaced
people to settle near the furrows. The demogragtaitstics show that between 2002 and 2008, thalpopn in
Tot division increased from 17,744 to 21,787, acrease of 22.7%. In the five sub-locations studibé
population increased from 7,768 to 9,458, an irsweaf 21.7% ( GOK:2002). The population pressure ha
increased settlements in the area and the conseradtthe furrow areas has been affected. Observatade on
the Kasukut furrow showed increased settlementsthedurrow line (Plate 8).

The increased settlements along the furrow lineschased damage in that rain water drains fromabis add to
the flows into the furrow causing huge overflowsedkage, siltation and erosion. The study found tha
problem is intense in Sibow Sub-Location becaust®fconstruction of modern iron-roofed houses whadn
water collection is higher than the traditionalggr#hatched houses.

Besides the houses, human and livestock tracks alseeaccelerated soil erosion and caused breakate
furrows. The study found that the sub-locationsehteww designated routes for people and livestatkSibow
Sub-Location, the study showed that only the Kapsalan has two livestock routes in Socho-Kesemkawia-
Busaa areas. The Kapsyoi and Kapchepsom clans fmawdesignated livestock tracks, a factor which has
contributed to deterioration of the furrows froattte tramping

According to the Divisional Agricultural Officer (®0), the problem of drainage and erosion in thasiiv is
being mitigated by water harvesting. Accordingtte official the Ministry of Agriculture is constting a water
pan in Kapkobil area to harvest the flood watepsnfthe iron-roofed houses in the escarpments. &he will be
used by the herders and thus minimize the detd¢idaraf the furrows from cattle tramping.

2.9 Contravention of Furrow Taboos

The clan elders believe that contravention of fiwrtaboos is a contributing factor to deterioratifrihe furrows.
Elders observed that a majority of women in the womity are contravening furrow taboos. Customarilly
women (except those in menopause) are forbiddem frathing and washing clothes directly in the fuigo
(Cheserek 2005).Women are required to fetch thevuwater and use it a distance away from the fuiTbis
taboo had the practical effect of limiting damage farrows through a restriction of such frequentnéstic
activities taking place on embankments. They wése forbidden from diverting water to crop fieldedause
furrows are belived to be clan assets. Marakwet mtriachal society and men own furrow resoutbesugh
inheritance. From the focus group discussions & stated that women are unclean because of metnstraad
are not permitted to directly bathe in the furrow@bservation of taboos is however varied from ola@ to
another. In the Marakwet culture, red colour desiatenger and because menstruation discharge ésl afotour,
it is believed to be a dangerous substance. Thalaat believe that menstrual blood pollutes thedfurwaters
and causes leakage and breakage of furrows.

Among all the Marakwet irrigation furrows, the K&sitifurrow is highly tabooed because of sacred ggalong
the furrow embankments. The trees are used foropeances of traditional ceremonies and have thes be
conserved for many generationsWomen who batheareibften cursed by the Kasukut elders. The dslpfien
experience miscarriages and infertility due to cawention of the furrow taboos. The taboos havenbee
transformed into a clan rule and are being semesitthrough the Catholic Youth Camp in the Endosidis In
the five sub-locations studied, it was found thaiobs minimises deterioration of furrows from nakwauses
such as erosion, siltation and leakages. The erapitasons for not allowing women to directly tlse systems

is to enhance the protection of furrows and lingtedioration from erosion and tramping. The stuolynd that
furrow taboos are observed only to a small debyetlhe community because of culture change, fomge, the
influx of modern clothing and containers that requirequent washing. Observation made on the Kapsyo
Kaptebeko and Kapsogom furrows showed women wagthiniges directly from the furrows (Plate.9).

The clan elders interviewed in Talai, Barkelat #fisiwei Sub-Locations noted that they often cautieomen
against contravention of the furrow taboos. Thesldexpressed concern that their effort to protiecbws
through taboos is being frustrated by few rich nmam women who influence some clan elders against
performance of cursing ceremony on those contragefilrrow taboos.Decay of Materials The focus group
discussions and key informants revealed that tdetalge materials used in the construction of timediws has
caused deterioration of the furrow artifacts.
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Like other indigenous irrigation systems in Eastafrica, Mararakwet people used logs, together vgthss,
leaves and stumps for repair of furrow embankmantson the gullies to provide acccess across tamsents
and other steep areas. In the steep areas lodgs2ff fneters in diameter were used (plate 10).

It was noted that wooden materials used for coostm remain buried for prolonged periods in welvieonment
and decay. This has weakenedthe furrow artifacierifically, wood materials suffer drastic dedagcause
cellulose components of cell walls undergo biolaidegradation. Studies show that white fungi (Ganma
colossum and phanerochaete chrysosporum) and Hrowgn (Wolfipora cocos and Fomitopsis pinicola) sasi
loss of starch,hollocellulose and lignin in woodweaterials both on the exposed and waterlogged enugnts
(Florian, 1977; Barbouet al 1981; Blanchette, 1993; Eriksseh al. 1990).According to the key informants,
wood from Olea chrysophylla, Berchemia discolors Ficus sycarm@nd Acacia tortilis tree species used in
furrow construction has been infested with moulad msectsObservation made on the Kapsogom claoviuat
Elilwo and Chepter areas showed that the wood madgansed in the construction of the furrows has/gery
stuff which is an indication of insect infestatiarpointer to the damage of furrow artifact. In diddi, the same
was observed on the Kasukut clan furrow at Kong'asea in the Kapchubai escarpment.

Intervention on the decay of Marakwet furrows wiast fundertaken during 1950s. British colonialistroduced
piping technology to restore the furrows(Plate 1lr).late 1980s, the pipe was again dismantledaandncrete
floor supported by stone pillars of upto 10 meteas reconstructed by the Kapsyoi clansmen ( PR2e 1

Conclusion

Until 1980s and late 1990s, the Embobut River fusraveresufficiently used to irrigate adeqauate fiooithe Tot
Division. Most of the households in the area prediuadequate food crops and surplus that was tradedhe
neighbouring communities. Olenja (1982) reportechyngranaries in Marakwet, an indication that foodsw
plenty. Surplus grain was exchanged for meat arld from the Pokot and poisoned arrows from the Tuge
people.

Following deterioration of Embobut River furrowspgduction of food crops in the division graduallyctined. In
the years 2004, 2005, 2006 and 2007, productidoaxf particularly cassava, maize, finger millet @mighum
decreased by an average of 2.8%, 15%, 21.3%, aBdo3@spectively (Marakwet District Agricultural pRat,

2008). Curently, 61.3% of the subsistence farmerzive insufficient water for crop irrigation; henare
incapable of producing adequate food for houselatdhsumption. In fact, 94.8% of the respondentswoed
that the deterioration of the systems have reduoguk production in the division. Based on tHig, division has
been receiving highest quantity of the total refmdd distribution in the district at an annual eage of 44 %
(Marakwet District Development Report, 2002-2008)yman and natural factors which lead to the detioin of

the furrows can be contained if appropriate measare taken. This calls for cooperation and coadeefforts
between the community and the government to ersustinable and appropriate use of the furrowsidgs
their practical utility for food production, the sgms are also a valuable cultural heriage whicbulsl be safe
guarded.

In order to counteract food insecurity situationtie division, Embobut River furrows should be adsgly

repaired. The local leaders should lobby for thecation of the Constituency Development Fund farchase of
repair materials such as cement and pipes. Iniadditeaders should assist the community to furiseréor

rehabilitation and expansion of furrows so as tegaard food security in the division as it was sotiecades
ago.

Table 1: Respondents perception of the causestbé deterioration of the furrows

Causes Frequency Percentage
Contravention of furrow taboos 8 3.5
Environmental degradation 13 5.7
Rains 209 90.9
Total 230 100.0
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Plate 1 Blockage of the Kasukut Furrow by Mudslides

Plate 2 Ecological Degradation of the Kapchubai Escpment
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Figure 2: Respondents participation in resource eXpitation from the escarpment areas
Yes: Participates in resource exploitation
No: Do not participate in resource exploitation
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Figure 3: The Most Exploited Natural Resource by tle Respondents from the Escarpment
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Table 3 Distance of the Furrows from the area wheraatural resources are collected

Distance of the furrow from where the resourceshargested| Frequency | Percentage
1-400 Metres 50 21.7
401-700 Metres 56 24.3
701 Metres-1Km 61 26.5
Above 1 Km 53 23.0
None 10 4.3
Total 230 100.0

Legend
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W

Figure 4: Knowledge of respondents on the effectsf harvesting of natural resources on the Furrows

Yes:Have Knowledge of effects
No:Have no knowledge of effects

Table 4 Respondents opinions on area that needshie cared for to ensure effective conservation tifie
furrows

Conservation Area Frequency Percentage
Escarpment 117 50.9
Embobut Forest 113 49.1
Total 230 100.0

Plate 3 Quarrying along the Kapsyoi Furrow
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Plate 4 Blockage of the Kaptebeko Furrow by Rock His

Plate 5 Breakage of Kasukut Furrow in the KapchubaiEscarpment
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Plate 6 Erosion of Kabarmwar Furrow at Kiptor in Ka pchubai Escarpment

Plate 7 Reduced Water level in the Embobut River

Table 5 Distance of the Furrow from the Respondentdiome

Distance Frequency Percentage
Less than 1km 84 36.5
1km 75 32.6
1-5km 48 20.9
Over 5km 23 10.0
Total 230 100.0
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\

Plate 8: Settlement along the Kasukut Furrow

Plate 9. A woman washes clothes directly in th€apsyoi Furrow
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Plate 10. The rehabilitated Kapsyoi furrow, 1940s

Plate 11.The rehabilitated Kapsyoi furrow 1959
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Plate 12. The Concreted Kapsyoi Furrow at the Baogliff constructed in 1980s
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