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ABRSTRACT

The bWestern Catchment of Cherake River is one of the
ercsion prone areas in Ethiopia. Natural and human factors
in combination have caused considerable erosion damage to the
spil resource in the area. In wrder to mitigate the severity
of this problem, structural conservation measures have been
introduced since 1985%. To examine the adoption of the
conservation structures,; a sample of 200 plots were randomly
selected and the ocwners of these plots were interviewed with

reference to their respective sample plots.

0Ff the nine independent variables considered for the
explanation of the adoption of the conservation structures,
the stepwise multiple regression analysis revealed that the
attitude of farmers towards the conservation structures,
perception of soil erocsion, and size of farm are the most

significant.

The other factors that influenced majority of farmers to
accept the conservation structure are its efficiency at
contrelling run off, reducing loss of soil and fertilizers,
and increase of yield in lower altitudinal zanes. 0On the
contrary, inconveniences to the crosswise ploughing in
steeper slopes,; habitation of moles in the conservation
structures, and loss of cropland have caused some of the
farmers to reject the conservation structures. These
shortcomings of the conservation structures are the majior
causes for lack of maintenance of structures, development of

terraces, and efficient control of erosion.



CHAFTER ONE

INTRODUCTION

Y d Desinition of Terms

focentance is an act of approval of the worth of a thing,

for exxample an innovation.

fdontion i=e an acceptance and wse of an innovation
iMieikao, 197&6:400, such as structural conservation
mEasure. Here, it involwves maintenance of structures,

]

tabilizing by growing of vegetaticn below the structures,

. ]

etc. in order to kesp them in good conditian.

TEanva juad i a "Brahili’ word which means "throw up
Rill slope’. in this context, lewvel “fanya Juu’  is

defined as an embenkment along the contour made of =soil
and/or stone with & basin at  its  lower side  {Huwni,

1986H:445.

innovation is an idea or practice, or obisct perceived as

new Iy an individusl.

ercepti is a way of awareness of the ochysical and

sccial enwvironment, for example perception of scil erceion



)

kJ

Fill is an ephemeral featuwre which has small channel made
by erosion (Morgan, 1580:10). Fifty oms is considered acs
the maximum decth of a Fill. It is & temporary feature as

it ie usually destroved by plouchinag.

Gully di= & relatively permanent stespeided water course
which euperiences sphemeral f1ous during rainsetorm

{Moyoan, 1230:10).

Cropl and falsn called cultivated 1land) is land under

cultiwvation o under temporary fallow {Hwni, 19856:37:.

in this case it mainly refere to the land under
cultivation where conservatiaon structures had been
constructed. The structwal concservation mEaSUures were
not  canstructed in the gardens which ususlly grow

peErennia such as coffee, thus they were not

B
n
B
0
7
1

=taiad

n

included in the cropil =
Scil consesrvstion structures refers 1o the movement of
garth and may be grouped into five main categories: bench
finciluding terracing and bunding), drainage channels,
waterwsys, checkdams and tillage practices ({(FAO, vel.l,

19852 2470 . tevel "fanva Jjuu’ is onese of the types of

structures that eventusally enables terrace formation.

1.2 The Problem: An Appraisal

fABoriculture is the backbone of the Ethiocoian ecaonomy. it

contributes about 4% per cent to the GDF, 90 per cent to export



A

searnings and 85 per cent to the tetal esmplovment and livelihbood
(FA0, Vol. i, 178ba: 748, Fain—+fed cultivation of crops is
mainly confined to the highlands!. fAccording to the Ethicpian
Highlands Feclamation Study {(EHRE), the Ethicpian high lands
contributing only about S0 per cent of the total area of the
country, accommodate  approdimately 88 0 per cent of the total

cpulation of +the countrv, and account for over 95 per cent of

T

™

t= regularly cropped lands, about two—third of ite livestock,

[N

and over 0 per cent of the nationsl econsomic activity (FAD,

Vol. 1, 198B&a: ¥VII).
FThe s0il resowrce of the Ethiopian bighlands are seriocusly
affected by ercsicn. The Western Catchment of the Cherake

Fiwver which is part of the Ethicopian highlsnde is not  an

exception (Sse Figure 11}. The nature of topography ielope,
siope sloos lsngthl iz the major factor for this

incresses with ipcrease in  slope stesepness,

£r

b
M
Al
b
n]
in
124
n
3

okl es

T

and elope length as a result of incresses in wvelocity and
volume of swrface run off {(Morgan, 1980:24; Thomas, 1%84:1%9).
Fault scarps, banks of several streams,., and steep hillsides a;e
the major contributing factors to =il ercsion in the study
S EE.

The other ma ity caunse of erosion is  the improper farming
practice. Up and downhill ploughing ocpen the way for run off.
fAs the run off  flows, there will ke high snergy available to
transport =soil particles downslope. Moreover, the high
intensity of ploughing desiroys cscil sggregate and prepares it

for transport.
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Fig. 1. Lané “fegredaticn in the Western Catchment of
Chera¥e River

Source: TFhoto August, 1991.



The rechlieze cutting down of trees far firewoccd, Ffor
constructicon of houses, and for having extra farmlands  have

icsa contributed to accelerated ercsian. Cronlands are oot

m

sufficiently covered during the most erosive rainfall in June
and July. fiz a result, heavy socil lass ococurs during these

manths.

High density of livestock alse causes damage to the
vegetaticn cover by excessive grazing. Furthermore, hbigh
density of livestock disturbs the =il structure by trampling

and exposing the scil to erocsion.

The increase in population has extended farming pracitices
to more wvulnerable land and reduced fallow pericds. Welayitis
‘awraia’?, in which the study =ite i= found, has one of the
highest gopulation densities {223 persons/kmd} in Ethicpia
{Esn, 1986225 = The high density of population and the
conseguent demand for land has forced the farmers toc plough
marginal 1ands which are wery  wulnerable to Brosion.
Continuous ploughing without sufficient pericd of fallowing (in

ocrder to feed the dense population) has worsened the condition.

Ero=sicn brings about loss of =scil fertility, decressed
ion, and diminished worlkabhility of csSocils IFy viE .
1987z 1527 . The loss of =cil whether in guantitative oo
gualitative termse results in degradation of the land rescurce

and long—ters declinme in biclogical preductiwvity {(Velozo,
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of drought
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identification

Land degradation mehkes more ssvere the conseguences

oo agricultural procuction and agricultural
{Hurni, 1788:124).

the Ethiopian government and international

are making considerakie efforts to conserve the

introduced conservaliaon

are mainly

ot

=

structural sl

of SO io—

adoption and management of

Tohment of

of bunding.

o

fenya

into

)
(=N

conservation

S

poor 1y

the lewvel
(Moo th
juu’ is ths only

the croplands of
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structures on the farml ands  waes chserwved by the researcher.

FAD {Vel.l. 1286a: 272} and Amare {1988:87) =tate the farmers

resistance and lack of willingness to msintain concervation
structures i= duse to largs area of land taken ocut of

procduction, problem of rodents and difficuliy of turning round

the plough and ocxen.

T#

e puwrpase of the research  is to examine the adoption of

the level “fanva Jjuu’ . The prozlem encountered by esch farmer

in =2dopting  the lsvel ‘fanva juu’  will be explorsd. in
additicon, the reasons thet explain the causes of lack ef
interest in the maintenance of the level “fanva Juug’ will be
Examinsed.

The recsearch has the following specific chjectives:
: To a=zcse=zs the factores that have motivaited or deterred the

.

“t

farmers in the adopticn of the level anya juu’ .

2. To examine the management and state of the levsl “fanva
= - : S -
jun’ where i1t is adooted.

s To identifty szluticns to the constraints onn the asdogtion

ot the level “fanva duu’.
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1.4 Literatuwre Review

Decision to adopt and innovation takes time. Through the
passage of time, pecgle appear to go through a series of
distinguishable stages in the adoption process. The stages in
the adoption process are aWar BRness, interest, evaluation,
trial, and adoption {Fogers and Shoemaker,; 1971:25; Lionbkerger,
i986:3-4; EBisrat, 17980:20). It i= Fruitful to Ffollieow thse
existing patierns of the adoption process than to try o cut or

change them {Lionberger, 17&656:8).

ted in Jones 19671, Lementese

Ja

Quoting Couc £19&69, «©

{1985: 30! points ocut that th

'-

ierisicns to adopt are classified

I
0.

¥

inte fouwr, i.s8. volunitsry or optionad adoption, sdoption by
directives, adoption by coercian, and group adoepticon.  dhen the
decision—maker and adopiser ics not the came percson, the adopter

of the innovation may nobt get sufficient time to evaluate and

a shmt—cut of the

n

sccept the innovation. That means there i

adoeption process.

Sovernments may be involwved either at  ithe beginning o

Ister stage=s in the course of the adooticn process. The rclie
of the government could Le dissgmination of informatics
iinformant), &S SUMI g of resgponsibility isponsor) =

nY¥orcement By law o could also be non—intervention i the

il

i

coption procese (Blwes and Morill, 197%:295-504).
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m Ethicpis, consservation is largely a programme that has

been implemented by the government through the Community Forest

and Seil Conservation Develocoment Departmesnt (CFSCDD) esxtensicn
sgent=, State Forest Con=serwvation Development Department
i8FCDN) =nd  FAs FAG, Vael.d i98&a: 28G) ., Hence, =oil

conservaetion siructures were constructed on cropland without
giving the needed time for the farmers’ decision—-making in the

adoption procescs.

1.4.2 Adoption Studies in Ethiopia

fwetahscne L1752 45) investigated the role of several
independent variables to explain the adoption of sgricultursal

communrication, personal possession,

w
3
T
5
o
u
]
i
s
"
)
1]
=
iz
M
|
basd
r+
r
=
o
i

kpowledagse of esxitension agent, Fformal group msmembership, and
Fadlo enposurs are found to be highly positiwvely coorrelated
the sdoption of agricultural immovaiion.

Bisrat {15350:130) considered 18 independent wariahkles to

elucidate the varisbility of fertilizer use in Jimes and Hako

by

tamwraias . He found that man—land ratioc, ciu—to-land ratic, and

LhorFrowmings are highly and positively correlated with fertilizer

LEe.

Aregay (17757 alep studied the rele of 23 independent
variables to explain the adoption of agricultwal innowvations
{improved varieties of crops, =soi1l manacement., and implements)

in Chilalo ‘awraijs’. Ten indeoendent wvariakles idebt



- 2k - oY 2
F SRS = A §

m. attendance &t mestings,., attendance

avoidance, tradit =
at demonstrations, farmere wisit at sodel farmers, number of
wives, number of female children, number of other dependents,

age of farmer, and farmerse vieit to extensicn centrel) explained
Sh per cent of the wvariance in the adootion of a&agricultural

inpovation {Aregay, 1975:182).

gated several wvariables to explain

freey

Iitana 11985:4) invest

he adoption patterns of improved seed and fertilizer in Chebo

e

and Gurage, and Jdibat and Hecha ‘awrajas’ of Ethiopia. He
found that as the wvalues of livestock, price of farm input,; and
non—farm income increase the asdoption of improved seed and

fertilizer al=oc increacses.

Some of the factors that deter the adootion of structural
conservation measures are loss aof cropland, inconveniences for
crosswise ploughing, encroachment of weeds, and rodents

iThomas, 1984:27-28; Ibaria.

habitatich in the structuress

igad:21).

Yohanese (198%:114) alsc points out  that wvery slowm
adopticn of the conserwvation techrnigue could be due to the
abs=ence of discussiocn with the farmers, failure to =ducate the
farmers, and the slow ;FEEQGHEE of conserwvation structures in

termse of crop yield isprovement. The insecurity of land tenure
anc thes cost i1ncureed bv  the present land user have &lso
created reluctancy to undertake either construction or

enance of conserwvation structuwres {(FAG., Vel.1l, 198&6a: Z35;

P

iy

,
%

i1l
[



Erauer, 158%:563; Aogrey—densah, 1783:23-42). Lack of winning

¥

in

the confidencs of the rural community slsc contributes to the
failure of conservation development programme (Hohler and

Jemal, 198%:8j.

1.4.3 Degradation and Conservation of Soils in Ethiopia

Climate {erosiwity af rainfalld, vegetation cover .
topoography {=lope and =l ope iengthl, =@il or cper by
lercdibility), and land uce determine the extent and magnituds
of water ercsion {Larson et &l 1987:9). The Spil Conservation
Research Froiect {(SCRP, 1788:V and He=sfin, 1988:2464) indicate
that the insppropriste land management practices i{reduction of
fallowm wesrs, plouching of marginsl lands, excessive tillage
carticularly For “tefd’, removal of dung and Crop residuss,
ocvergrazing. liwvestock trampling, stc.} have increased the
vilperabhility of the scil resocurce of Ethiopia to acceleratsed

? —

=icn icsse Sectian W

Q
o]

=25

Eroesion resulis in =il degradetion. BSoll degradation can
be cefinsed as ithe detericrstion in the guantity and guality of
the soil resource and implies partial o total loss of

groductivity due to water ercsion {(Veloczo, 1987:103.

Effects of srosich include reduced permeasbiliiy and walter

stenticn in =cils, increased run off which leads to flooding

wn
|

and changes in depth of river beds &and ercsion of banks of
a=csacs, 1984: 133 FaO, 1984cs S7). The

mizuse and ioss of the protective cover of the swil, sgogravated



(1o,
k.3

by droughlt, will lead the region to assune the characteristic
of the desert {(Mabkbutt, 1785%: 1 FAO, 198&6c: &43 Kassas,

1984: 14; Secretariat of UN, 1977:7).

The decline of civilizations such == the fksumite kinogdom,
ieglibella, Gonder, and Menz are belisved to be causzed by the
degradation of the =soil resocwce (Butzer, 1982:33). Empeiror
Minilik was on the verge of changing his capital {(Addis Abakal
to fddis=s Alem because of the exhaustion of weod for fusel  and
building. But the introduction of sucalypitus  tree made ithe

Emperocr abandon his ides {(Fankhwrst, 1764:250-251).

SCRF {1988:%) estimated that 1.4 illion tons of scil  per
vear is removed from slopes in Ethicpias Measurement of scil
loss recorded by SCRFP {1988:17) and Belay {(17F0:28) from plots
in Gununo, iMorthern Omo Administrative Regioen! vary from O on
ira==slande to JBD.T7 tohedhalvyr on continpuou=sly hacksd bhare
faxliow plots. Relay {(1990:128; estimated a net scil laoss rats
of 75 tonsshalyr for Gununc area. The Ffindings of Belay alscoc
dicate that the total losses of organic matter. socdium,
potassium, calciwn, magnesium from hare fallow run off pioctes as
a result of erocsicn were 20111, 8063, 166,43, B76.92, F4.28

kgeihalyr respectivelyv.

The ultimate effect of ercsiocn is a decline and loss of
scil productivity.? Belay {(1990:124-1286) emploved vield to
estimate productivity changes in sliaghtly, moderatsly. and
severely ercded =cils in Bununc area. He cooverted the grain

and =eed vwield data into percentage productiwvity wvalues, ky



expressing the yvield walueses as ger cent of the smaximusm vield on
the =lightly srocded =socile. This i= performed to comoare
productivity of scils that were planted in different corops.
The raltionship bhetween fopseonil depib. and percentage of =cil
oroductivity wvalues 1s  1llustrated in Figure 2. Belavy
el ahorates that severely and moderately sroded scils have =oil
oroductivity of lesse than 33 per cent, and 33 to F1  per cent
respectively. These indicate reduction in productivity from
the initial lesvel by more than &7 pger cent on the severely

eroded scils &and 9§ to &7 per cent on the moderately ercdsd

soils.

It is estimated that +the cost of degradation from land
going out of production and lower orop wields, and grazing land
iin grass vyields) inp Ethippia is 11873 asillieons and 3388

millions Birr respectively from the yesr 17852010 (FAD, Vol.i,

[

FBbm: 227 . FAO  further states that per capita incoems woulc
f51ll1 from the present levsl of Ethicnian EBirr 102 to &5 for the

crop farmer and Ethiopian Biry 72 to 28 foor the livestioow

tarmer in ths yese 2010,

To countsr the srosicon probklem the Ethicpian farmers have
traditionalliy practizsed & number of water control and scil
conservation technigues {(Yeraswmork st al.g iFEEE) .« The

traditional field terrascing of the Konso peopls and the farmers
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Fig.2 Relotionships between topsoil depth and soil productivity:

{averages of three plots)
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of the Shay cerge and Hararghe hicghlands  can bhe cited as good

;
examplecs. Ministry of fgriculituwe (MOA1788: 1-5) reports that

g niocpia include

ion practi

Il
P
o
m
-

e

rie
r

v a

i1l

main traditicnal cons
contouwr ploughing, ridging {for tuber crops), mapuring, crop
rotationy, fallowing, ratooning, relay cropping, intercropping,
alley cropping, mulching, cut and carry, drainage fuwrowing,

graded disgonal cut off and path. cambered bede, level bunds,

conservatiocn warks are not

il

and bench fLerraces. But thes

universally practised by a1l rural community.

ternational agencies csuch as FAD, and world Food

ation actiwvities since

“

Frogramme (WFF) have supporitsed conser
1972 (Yeraswork et.al., 198S5:1). CONCERN and Care-Ethiopia are
aisa particigating in direct implementation of conssrwvation
D GOr SminES . The Ethiopian agencies that facilitate

L

chnservation ks currentliy are COFECED and  SFCDD under MOS
izs=e fppendix 1), the Eihiopian Fed Oross Soceistv., and the
Felief and Fehabilitation Commiscsicr. The Lamot Gale

Auaraia’ Agricultuwrsl Department soil  and water conssrvation

I,

agentse  and CONCERN have been involved 1o carrying out

conservation wmw ks in the study site (see Sppendin 2i.

Imstituts of foricul tural Fesearch 1IARY, fAlemay
Soricultural Uniwvesrsity, LCFECDD ang SCRF  are undertaking
conservation research (Fad, Yolll, 1786 2&1). SCRF has
established 7 ressarch sites in different agroecological

regions since 1281 (BCRP, 19346:100.



1.5 GBignificance of the Siudy

Studies relating to the adoption of agr-iculture
innovations in Ethiopia are wvery few. Even those few
concentrates only on the adepticon of modern inputs and selected

s, No ressarch  was done on  the adoption of scil

in

conservation measwes in Ethiocpia. The acceptability of the
=0il conservation technolocies by the ruwral community are noi

Enticn.

v
Pk

given dus &

The =seripus probklem of land degradation in dHestern
Catchment of Cherake River reveals the need for conservation.
And there will bBe nppo isprovement in sgricultural productivity
and sustained development without conservatien of the land
FeEsource. Study of thise kind may contribute 1o the devel coment
of Letter conssrwation mregrammes to Fit into the sccisl
environment of ifhe study =site. in =zddition., it may give

icrn to the adoption of conservastion measures,

r

relevant intToraa

and formulatiocn of effective scil conssrvation policy.

1.6 Selection of the Study Site

The raticnale for the cselection of the study =site are as
follows:
i. There ics =severity of land degradation and its threatening

t on the liwvelihood of the community. The areas which

are prone to severe eresion are indicated in Figure 3.



Fig.3

‘ vyl
O
U

Compuled by the researcher
1 2 Skm
=

£

————

|
Areas prone to erosion in Western catchment of Cherake RiVer.

]

t

LEGEND

0-2% slope (no erosion)

2-30% slope (Severe)

30- 50% slope (More severe)

Above 50% SIODE(Mnst Sevel‘"e}

(After FA0,1984) -




18

2. Introduction of =il conserwvation structure has been
carried cut =since 198%5. And research was niot carried out
to investigate its accectability by the community of the

study area.

2

~ The accecssibility of the srea due to the presence of =a
fhighway, and feeder roads makes 1t less difficult o

conduct fiegld survev.

Frimary and secondary data are utilized in this research.
The primary data include socic—cultural and economic data,
ero=ion damage on croplands, and  the state of the level “fanvs
junt ', The data about the income of farmers is liabkle to errors
because actual measurement of the farmers’ crop producticn was
not possibkle due to shiortage of time and scope of ithe study.
The farmers are suspicicus about this matier when they are
asked by interviswers. They do not properly answer guestiones
related to income due to their fears of tanation according to
their zctual amount of income. In additicn, the farmers start

to censume, little by little, crops such as maize and potate

while it iz =till in the field. These crops have the
pozeibiiity of taotal consumptiocon before harvest time. fBs &
result, the farmers may not actusally know the exact amount of
procuction of some of the types of crops.

igld survey alsc enabled 1o record wvisible ercsion

£
damage and the state of the lewvel “fanya juu’. There were



difficulties in identifving the proper size of the rills in
cownslope ploughed croplands while the rills were recorded.
Becides, there was the same difficulty in manioc cropoed fields

gdue to now and then digging up weeds.

Fercsonal cbeservation and casual exchange of wviews with the
extension workers and Ffarmers are utilized to enrich the

primary data.
The secondary data sources include literature, and

different maps {(Land lUse and Land Cover, Geomorphology and

Spil, Land Rescurce and Topographical Maps) of the study site.

1.8 Methodology

1.8.1 Methods of Analyses

Roth gualitative and cguantitative technicues were emploved

bt

n the research. The chisctive of examining the management and

LS

tate of the level

i

fanva juu’ was  analyvzed making use of

photographs, and percentages.

In recent vears, many researchers prefer the sultivariate
analvyeis to the kivariate aﬁa]ysis tox evaluate the adopticn of
innovations.  In multivariate analvsis, several independent
variables are considered to explain a dependent variaixle. This
i= because "the world is a complex place” and very few of its
catterns can be describked or accounted for by a single

indegendent variakle" {Jobnston, 178&5:4&703.



The adopticn model in Figure 4 wase @made uwuse of to
highklight the effect of multivariables on adoption. Hence the

was utilized for the

o}
m
{5
=
n
s
n

steprwise mulitiples regressicn =
purpose of identifving and analyzing the factors  that have

initiated the adoption of the level “fanva juu’ by each farmer.

For the aim of identifving the areas prong to erosion, the

spatial distribution of slopes  was prepared kased on
topographical maps of Sedo  (EMA, 197%a)  and Shoene  (EFA,

YITFE0) . The Reisz and Henry = method was used to demarcate the
regions intoc subunits with aslscst the same conteour  spacing
{FMonkhouse and Wilkson, 17440 . Then the distance between the
two consecutive lines was meacuired to find out the horizontal

istances. The veritical intervals betweesn contouwr lines were
hen, the ratic of the

hBeight difference to its equivalent horizontal distance gave

Adoption of conservation structure. It i=s defined &= the

sccectance ang  making use of conssrwvation structwes by

applying and keeping it up in geod condition by the farmer.

P

The adootion of the structures by farmers snabkles to arrest the
loss of cseil from croplands. Investigation of whether the

structures are adopted or noit helos to know abkout the success

or ftailuwwre of the conessrvation slruciure.
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Fig. 4 The adoption model
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Messurement. This wariable was meassured by the adoption scale
{eee Takle 1). The scores for each item were given by the

researcher hased on the fpllowing rationale.

af the existence of structures oon ane’'s

bl
)
iyl
=
i
i )
n
l
Il
m

crapland was given Z5 points. The farmer may accept and
maintain the structures either when he understands  the
uzefuinesse of the structures o when he fears  that
breaching f a bund may cause sgvere ercsion on lower

sitec.

B Maintepnance of ithe structures i= the keeping up of ithe

structures that are broken as a result of ercsiocn, cattle

movements, &tc. Maiptenance could involve only socne of
the broken oarts fi.e. one time mariial m@maintenanced or
21l of the broken parts in a vear ii.e. one time complets
meintenancel .

Maintenance of the siructwess with the understanding
of its importance was assigned  higher scores  than its

mainienance in fear of a bund may CaUSE SEVEFE BrOSion in

lguer sites. Depending on  the intensity of maintenance
activities additional O points weres added to the previocus
sCorEs.

&3 Accorcing too the level of acceptance of the level "fanva

juu’ by farmers, scores were allotted. fAcceptance of the

whole structuwres on all plots without any part being



Tabkle 1. Index of adoption of conservation structures

Fell
L Itess Stere
i frceptance of the evisting structures on cne's fargland st present. ik
Z One tizo partiel mainienence of ihe ciruciures ner vear in fear of bresling of &
ind ey CZUCE SEYEFE ETREION in ower ziles, il
3 fne ti i £ DEF yEar 8¢ & resuit of af{Cepiance
ot the siructures, i
£ fne tize complete ssintenence of ihe slrycivrss per vezar in fear of Gresking of
bund asy cause severe erocion in lower sites. ig
5 {ne time rempiete maintensnce of the siruriures ger yesr sc 2 result of
stieptance of the siruciures. h
A Tk or sore partial asintenances of the siruciures per vesr in fear of bresking
of & hunt @ay Cauce severe erocion in lowsr sites, pedl
& Teo or gore sartisl seintenances of the structures oer vear st 2 resull of
ecceztaﬁis cf the structures. 5
i Twe o7 zore coanlete saintepencec of the cirurtures per vesr in fear of bresking
of a bund a3y csuse severe erocisn ip lower sites. 23
g Two or sore copplets meinienanze of the elructures per yesr af g recult of
sczentence of the structure. 3
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deciroyed wss given 15 points. butr  destroving of the
whole structures was assigned O 92 ooints. In additiocn,
depending on the level of acceptance of the structures
{accepting some lines of strucitures and reiecting ather,

etc.) points were given from S teo 10.

d) Growing of sugar—cane, banans, etc. below the conserwvatiocn
structwes, and cut and carry of grass grown on bunds
throughout the vear, were assigned 20 paoints each because
both of them egualliy help stabilize the structures. EBut
cut and carry of grase only when Crops are agrown  Was

assigned 20 points. Finally grazing of liwvestock on ihe

structures after crop harvest destabilizes the structures
and it was allotted O point. The total scores of
indicators of =zdoption of consservation structuwres was 274

B) Independent VYVariables

Sfter going through related litersture (see sectiaon 1.410
and hawving a critical chservatien of the study site, ¢
independent variables were cselected toc explsin the adoption of

the level "Ffanva Zuu’.

)

1. Attitude. t is the fesling or e=smction towarde ihe
conservation siructuwes. Depending on several socic—

cultural and economic reasons, each farmer develops
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attitudes that influence hice acceptance and maintenance of
the structures. This wariakle is exgscted ta have agreat

-

impact on the adoption of the level “fanva Juua’.

Measwrement . Likert scale, aleo known as sumbaitsed scale.
was adopted to measwre  the attitudes of the farmers
towards the conserwvation structures. It has been one of
the most widely and successfully used technigues to

1953,

L

meassuwre attitude {(Ary et al., 198E%

Iin Likert scaling the respondent is asked to choose

ri

between several response catsEgories, indicating wvarious

inl

i cagreement {Moser, 1972:382).

CL
het

strengths of agresment and
In this study only two categories - agree and disagree —

aof the low sducatiocnsl level

]

were ucsed. This was becaus
of the Ffarmers, and their lack of familiaritvy to sScale

of agresments

r
w
o
kst
n
il
rr
M
(=}
e
m
a
i
et
ri*
.

The item pocl in Table 2 wmas developed depending on
the ppreliminary swwwvey aof the study site. The items are
caomposed of egu=al number of positive and negative
ztatements. fAoreement with a positive statement was given
positive Sscores and dicagresment wiith & positive statement
was giwven negative scores. The scoring was reversed for
negative stateEments. The range of numerical wvaluess for

dicagreement and agreement categories is from — 1 to +1.



attitudes that influence hics acceptance and maintenance of
the structures. This wariable is expected to have gresat

impact on the adoption of the level “Ffanva juu’.

Meaciv-ement . Likkert scals, slso known as summated scalie,

to mesaswuwre the attitudes of the farmers

n

“

nas  boen one o

P

towards the conservation structures. 1

[

the most widely and successfully u=sed technicues to

measuyre attitude {(Ary et al. . 1785:195).
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in Likert sc=a

between several rfesponse catsgories. indicating wvarious

strengths of agressment and disagresment HMoser ., 1972: 3538620 .
in this study only two categories — agres and disagree —
were used. This was becasuse of the low sducational level
of the Ffarmers. and thes 1ack of familiaritv to cCcale
pbeervatiocns that indicate dintensity of agresments

The item pocl in Tabkle 2 was developed depending on
the preliminary survey of the situdy site. The items are

caapased of =gusal number of positive and negative
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=tatement=. Aoresment with a po

positive scores and dicsagresment with a posi

WSS QlVED DEGsTIVE SOOrSEs. The scowring wWas reversed for
negative statements. The range of numerical  wvaluss for
dizagreement and agreement categories is from — 1 to +1.
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ie 2. bcaling of astiitude towsrds conservation structures
Roil He-
Ne. Itees dorze 25TEE
i ﬁ intenance of ciructures is 3 f i i
Persgnally, 1 feel competent to
structures, i/ F |
3 The extencien asgents laposed 2 &r
cuitiveting.. i :
The ciructures have cresisd soss :
piough and owend. if P
) The chructures heip arrest run off and soil loss, /o iod
& The siructures have incressed the velume of production on the zample plot. f o £ i
7 The structures heve incresssd ihe nusber of cuitivetions ic grepsre the
A i d
& i
g
I i
14 i r
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ik f i3
i4
i i
t5
i 7
i g £}
i7 { i
18
! i
T get a positive scale, the scoires were transformed by

adding 1 to sach vslue and the range of values becomes O
ta 2. Then, the sum of itotal scores of the 18 items was
taken for sach intervieswee. If the scores are high, it
shows that the farmer has favouwrsble attitude towards

-y o

conservation struciturecs. inis is expected fto lead to the
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accextance of the styructures. if the =cores are low, it
incicates that the farmer has  unfavouwrable attitude
towards the conservatiocon siructures. In this case the
farmer may be reluctant to maintain the structures and may
even desiroy them.

Perception of water ercsicon on croplands. This refers to

the farmer ‘& awarensss of the existence of soil ergsion
oroRlem on his cropland. If the farmer had perceived soil
erosicn &= a problem  on his cropland before the
intraoducticn of the siructures, he may be willing to
maintain the structures. i+ the cropland was atfected by
Fun off {i.2. washing away of topsoil, fertilizer, and
sown =esd? betore the construction of the siructures, it
is likely that the farmer adopis thes {dFAG, Vel., 2,
1988601 5. In additicn, i+ the farmer believes that

siructurss Cause greaiter

M

breaches onn the upper slop
srosian of =cil in the lower part of the cropland, he may

sccent the structuress.

Measuwrement . This variable was measursd by asking the
farmser to identify the lewel of water ercsion ann s

croziand before and aftter the introduction of conservation

I}

structures. Foints were allotted o altermatives in

n Tabkle 3. Each respondent

Jadi
.

ascending order as indicated

was given ths cowresgonding point to the alternative he
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Table 3. Levels of water erosion hefore and after

the introduction of structures.

[ e‘-l

Beftore the Atter the
Levels of MHater introduction of introduction of the
erosian structures structures
Fointe allotted Fointe allotte
Mo erosion o] 0
Blight erocsion i i
Moderate ero=ich = 2

Severe erosion

Ll

- Perception of vield increase. This refers to

perceived increment of production of different crops grown

by the farmer per uwnit area of land dus  to  the
introduction of the structures as perceived by the
farmer. The unit of measurement used was alf
‘timad® S Several researchers recorded crop yisld
incremenis following treatments with conservation

structures. For instance, Belay {(19%90:148) reporited that

there was 8% kos/ /ha mean annual crop yvield increments

(Wh

e

whole plots in Cununo area. I

crop vield increment that ise impoirtant but also

on

= ot only the actual

the

awareness of crop vield increment by the farmer which

Fwaticon measure. I+

In

EI

leads to the adootion of the con
o
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cocepts  and m@maintains
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the introducticon of the structures have

the
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Meagsuwrement . Thie wariable was guantified by asking the

following guestions.

&) Houwe many guintals of maize were you producing easch
vear hefore the introduction of the level “fanvyva juu’

in hBalf ‘timad’ of the sample field?

&3 How many guintals of maize are you producing  each
vear atter the intrcocduction of the level "fanva Juu’
in hkal+ "timad’ of the sample field? . The above two

guestions were ached {for the other four major crop

types.
Q !‘! EF —!! !! 01 ! ! !-
agents. This wvariable can be defined a=s the coming
tooesther of the +farmer and the sxil and water

conservation extension agent of MEA to eschange views.

tHsuzslly the farmer who has more contact ise  hetter in

accepting innovations {Risrat, i780: 141 Aregay.
15751820 . This is because the contact of the extenc=sion
agent with the farmegr enables hism to inculcate the ides

of scil conservation into the eind of the farmer and may

result  in increase in  the adoption of conservation

structures.

Measwuwrement Thise variable was guantified by asking the
farmer the number of contacts he @made with the =il and

water conserwvation extension acent in a vear.
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Educationsl level. This is the grade completed by the
farmer. Education is one of the factors that affect the
adoption hehavior of the farmers {Singh and Sabavy .

1972:24; Shaner et.al., 1982:4%).

Measurement . This wvariable was measwred by asking the

farmer the following two guestions.
&) Can vyou read and write?

3 I+ the farmer =says vyes, what 1s the grade you
completed? If the farmer attended only the literacy

campsign, he was concsidered as a grade 2 complete.

o d ocwned by the
farmer. Iitana {(1985:104), and Singh and Sahay {1%72: 24—
Z2%)  point ocut Ffarm size =a=  an important influencing
factor in the adopticn of sgricultwal innovations., since
the structures take land out of production. the small farm
holders may face difficulty in meeting their families food

reguirements.  Wiih the increase of farm size, the esffect

n]
“Hy
fud

oss of craopland on the farmer 's  food reguirements
deErreasss, And it was expected thst the adoption of the

¥

tructures increscses with the increase in farm size.

n

Meassurement. Size of farm was guantified by asking the
farmer the number of “timads’ of cropland he oans. The
pumizer  of ‘timads" wias converted intoc hectares {sse

Footnote number 5).
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experience of the farmer. A Ffarmer, who Ffind=s  the
stiructure to bhe useful and in agresment with his past
experience, i more likely to adopt the siructure.  The

farmer ‘s past experience may predict how he reacts toc  the

introduction of sgricultural  technologies (Shaner st.al.,

)

-
L

1782:

f

whether

Meacurement- It wes measursd Dy ask
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the conssrvation structure 1is compatible with the pas

4

experience of the farmer or not. I+ the farmer says yes 1

-

coint was assigned and O ciherwicse.

Number of participations in social organizations. This
Tann be sxpressed &=  the involwvement of the farmer in

sacial orgenizations such as reiigious mestings,

Hence, it was thoucht that the farmer will be more aware

of the short and long—term benefite of the conssrvation

-
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structure ¥for his cropland anc &ay = adoption.
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1. TEkukc

2 ‘Debo’

F» “Edir”

4., Religiocus mestings

S Gihers

Then the number aof participation in theses

wrganirations per yvear by the farmer was recorded.

Numt ¢ tici £ ; c0il b Eiviti i
It can be defined a= taking part of a farmer 1in  the
constructicon of the structures. The farmer. viho
participated in the construction of the structuwres and

learned about its design, may not face difficuliy in the

[*h

maintenance of the structures. He alsc got cpportunity to

make contact with the =oil and water conservastion

r

extensicn  agents  and realize the advantages of the
conservation siructures. Morecover, he was supplied with
food and il according to the number of dayvs he spent in
the construction of the structures. This might have
served as an incentive to accent the structures. Thus,

this wvariable was considered to bhe influsncing Ffactor to

m

[

the asdopticon of the structurecs.

Measurement . It was measured as follows:

-
-
i

=) Did wou participate in the construction of

=tructures?
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g I+ the farmer savys yes, for how many days did you
worlk £ill the end of 19207917
1.8.3 Hypothesis
in scoresl

% {the adopticon of conservation structures,
is positively correlated with:
EA ipercepticn of scil srosion problem on cropland, in

pointsl .

vield increase, kalha),

R iperception of
% ipositive attitude towards conservation structuwres,
in scores),
A frequency of contact with soil and water
in number in a vear!},

conservation extensicn =gents,

in grades) .

4 {feducation level,
% {eize of farm, in heciares) .
> {compatibility of the structures, i for the
af the structures with the past

cansistency
experience of the farmer. O octherwisel,
% {participation in social organizations, in nunbers in

& year) and
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% {participation in scil conservation actiwvities, in

nuzber of davs till the end of 15907910

1.8.4 Methodology for cpllecting primary data

Buestionnaire was foramulated o gather primary data icsee
Appendixn 3. The majority of the ouestions are cbjective type.
There were also =ome open—epnded guestions. The final copy of
the guestiocnnaire wWas translated into TAmharic? and
‘welavitinya ?, The TAshasric’ tranmslation was used to record
the responses of the farmers. The ‘UdWelayitinya' wversion serwved

as & reference when interviewing the farmers.

Criteria emploved to select interviewsrs were as follows:

i. Students who conpleted twelfth orade,
2. Farticipation in scil conservation works,
e, Fiuency in "fsharic’ and ‘delavitinya' and
8. Honesty.
Grientation was conducted Jor two weeks. This included

giving introcduction about the aim of the research, and nature

of interviewing. The interviewsrs were als=so =allowed to
cractice by interwviewing S 2 farmers each orior to the actual
EUrvEY .. These interviews were =&lsoc used to pretest  the

guesticnnaire. Discussion was held with each interviewsr in
order to identify poor  wording, seguence and format in the
guestionnaire. H&fisr chancges were mades in the guesticnnaire,
the final copy was prepared. Then the actual SUrvey wWas

conducted in the field.
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=p carried out to cellect data sbout

oot

Fieid s=suwrvey was a
visihle srceion damsge on oroplands and the state of the level
“fanya juu’ after heavy rain—storms on August 148 and 24, 1991.
The SCRF {1331:B0-94) guide—-line and recording form wacs
adapted For this puwpeose isee Apcendiy 43 . In &ddition,

supplementary oata was collected with the helo of instruments

isee Takhle 4).

Table 4. Instruments wtilized to cellect data in the treated

plots.
Instruments to be
Type of dats utilized
1. Length, depth, and width of sills metre
B Inter—-structure slooe clincmetre
A. ¥hole cropland slope

4. Height of the ridge of the
structure metre

S Wigth of the structure metre

1.8.4.1 Sampling procedure to collect primary data

From the S5 PAs  in the Damot Gale "Swraia’, 3 PhAs which
have soil conservation structures on croplands were puroocsely
sglected. The celection of sample FAs, and plots was performed

acs follows:



Sample csize. Hacketrom and Hursh (19463:25-30) state six
determinants of csample sire and these were: {1)

homogeneity of the population, {(2) kind of samoling method
being used, {3} time and money, {4} number of categories
of data to be analyvzed, {5) precision of sample estimates,
and {&) degree of confidence. Considering homogeneity of
the population, shortage of time, the cost of survey, the
stratified csampling methed to be employed, and large
number of categories of data to be analyzed, a sample of

200 plots were thought to ke adeguate. The owners of the

‘sample plots constitouted 4 per cent of the total

populaticon {i.e. 5454 farmers in the 13 FhAs which are and
were having conserwvation structures, cited in Damot Gale

fAwraia fsgricul twral Department, 1721).

# subsample =ize of 30 plots was selected from the

main samzle plots in arder to make assessments about

srosion  damage, and  the state of the level “fanva duu’.
Orly 30 sample plots were selected in this case bhecause

of the following reasons.

=1 The collecticen of these datae needes skilled manpower.
Eg=zides, it was tiresame and time consuming.
bl There were large categories of data to be . recorded

from sach sample plot.
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Sampling Method. Stratified, fouw—stzaes random samplinc

was utilized.

Sampling frame and sampling wnit. In the first stage, a
list of 13 PhAs was the sample frame and esach PA  was the
sampling unit. From the list of 13 FPAs, 3 of them (23.3
per centl} were selected by svstematic sampling {(see Figure
=) In the Second stsasge, the list of farmers which were
stratified based on the level of destruction of the
structuwres!! constituted the sample frame, ané each farmer
was the sampling unit. Preparation of the list of plots
in order to have a sample frame was not possibkle. This

was hecause:s

al There was no large scale map which shows plots with
different levels of destructicn of the conservation

|

structures ¥ the cstudy site.

B2 Freparation of large scale @map of the study site,
which shows farsm plotse, nesds high cost and  much
time.

c) It was thought that the list of farmerse grouped based

an the lewvel of the destruction of the structures can
serve as adeguate alternative procedure for the

cselection of the sample plots.
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Tigure 5. Sample Peasant Associations.
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In wview of these, Z00 csamcle farmere were selectsd
fram the list of T groups of farmers as pointed cut in
Table Z. In the third stage, the list of cample farasers’
clots was considered &= a sampling frame, and the farmer =
plot as & sampling wnit. This wass done in order to awviodid
confusien which may arise at the tims of interviewing if
the Ffarmer hse more than one plot. At this stage. a
sample of 200 plots was selected randomly. The owner of
these sample plots were interviewsd by referring to the

Table 5. Sample PAs and farmers

i i

1 i

i i

{ i

H |

i '

Sample Pic : o i i
! !
i
X {
AUE Ao 3 4 2 g i {48 27
Ade foyshi il i 134 i i RES =
i i
Harte Kontola 452 88 341 £z { 127 {2
54 80 547 31
Socurce: Field Surwvey, 1771
sample plots. in the fourth =tac=, a subeample of 4
plots were randomly s8lected from the 200 sample plots in
order to ascecse erosion damage a2ngd  =tate of  the lewvel

‘fanya juw’ {see Table &).
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Table 6. Size of suhsamples from sample plots
which have different level of destruction

aof the structures.

Flete which have cse liss
Piolz which have the while of copsecutive siructures © Flots which heve the whole
structures net destroved desiroved siructures deziroved
faanie Phs Humber of Number of Rugber of Husher of Humber of Rugher of
SEApies subsaspies szsoles sybszaples seaples suhcasple
fde Aro i i 8 { 22 3
&Ze Yoycha 16 ! 15 2 % i
Harto kontole ba 1% a2 g i8 &
Total 86 12z 75 13 4 7

Source: Field Survey, 1991



CHAPTER TWO i

INTRODUCTORY DESCRIFTION OF THE STUDY AREA

2.1 The Physical Environment

biestern Catchment of Cherake River i= located on  the
sastern part of Damot Gale "Awraia’, dNoerth Omo Administrative
Region. it lies about 373 kms scuth of Addis Ababs, between
Boditi and Ghone towns ©on  either side of the highway i{see

Figure &1).

Zula2 Geology and Geomorphalogy

The rock tvpes in the Western Catchment of Cherake River
aire ideptified as welcanic rocks of the FMagdsla group (Kazmin,
1273: Geclogical Map of Ethiopial. These volocanic rocks which
coneicet of tuffs, trachvies, etc. are overlain by shallow
colluvium in the Bbasins (LUPFRD, 1983: Geomorphology and Soils
Map: Kazmin, 1973: Gecloaical Map of Ethiopisl). And the age

of the formation varies from Upper Miccene to FPleistocens.

The geomorpholeoogy of the study =site varies from undulating
hich plateaus JTawraed predominantly on gyraoclastic depocsits in
the west to moderately dissected csideslopes of an extinct
central wvalcanos and other relic volcanic forms, often with

emall cone and vent remnants in the east {LUPRD, 1983:
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Fig.6 Geographical location of the study area.
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Geomowphology and Soils Map). Fault Bcarps that run fram
noarth—-east to south—west fors prominent featwes in the eastern
mart. The land f&lls in steps from the north—-eastern foot of
Damota FMountain towards the Rift Vallev. The altitude ranges
from 2900 m.a.s.1. inp the south-west to 16800 m.a.s.1. in the
north-east {(EMA, 197%9%a: Topcgraphical Map of Scdo; EMA, 197%h:
Topographical Map of Shonel. The eastern part is highly

dissected by small streams which Join Cherake River.

2.1.3 Climate

The climate of the study =ite was sssecssed on the basis of
data collected at the Boditi meteocrclogical station, 0.5 kms
csouth—wmest ¥ the =tudy =ites {see Tabkle 7). The area_has =
mean annual femperature of 17.0°%° L and annual range of 3.3 C.
The lowest temperature 1= recorded for July {15.3°C) and the

Righest temperature for March {(18.&"0).

The annual rainfall is 1200.46 mme. The method of
‘rainfall coefficient 2 {FAD, 19465:20)  was enploved to
differentiate oGetween a rainy month and dry manths. As

indicated in Table 7, there are B rainy months for Boditi, with
two maxima in May and fAugust. The Land FRescource Map {LUPRD,
i788) indicaies that this area has an average growing pericd of

274G davs.
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Tabhle 7: Mean monthly temperatuwre and rainfall data

for Boditi from 1981 to 1991.

Fanth Min. Mas . Temp. Rainfall Rainfall
Temp. Temns. Av. {mim) Coefficient
o L6 {2E) g 55
Jan. 10,46 29.5 ig.1 26.7F 0.3
Feb. 112 2o T i8.4 54,2 0.5
March 11.56 B2%.3 1i8.6 1328 1.X
April 1i1.4 28,3 7.9 158.1 1.6
HMay 13 .0 235 i P s 170.7 1.7
June 10,3 22.0 1&.2 135.0 1.3
July 1G.G 20.4 15.3 124,79 .2
Bugust Fa8 20.9 15,4 14G.2 1.4
Sent. 10,0 22.'5 1aL 3 124. % :
Oct. 1G.0 23.7 16.7 £3.5 {.b
Mowv. .0 24,46 i65.8 4.8 : 0.4
Dec. 8.9 24.9 1&6.9 3.4 0.3
Annual 10.3 23.6 17.0 1200.6
Source: Matioral HMHeteoroclogical service Agency, 19%1: Time

=gries PMetscrclocical data.

2.1.4 Soil

The main scil type in Western Catchment of Cherake Riwver
is pellic vertiscl interspersed by chromic cambiscls which

occupy small remnants of wolcanic vents and cones.
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The undulating plateau is mostly coocupied by settlements

and Ffarmlands. Hedges, trees, and rasslands divide the

1o

farmlande. Remanants of trees of the criginal forests are seen
in the croplands. Along the rivers and sitreams, there are

bucshl ands interspersed by grasslands. Important trees consicst

af Oevris abvesifnica, FPodaocarous gracilior, Croton
macrostachye, SvZIvgirum ouin =g, and Albizia gummifera

LUPRD, 1984: Land Use and Land Cover HMapl. In addition, there

are alsc treses such as ucalvptu chulus Ervibrian brucei
£ ¥

and Ficus dahro.

Eventhough there is shortage of asrable land. the dHelavita

f

8]

people have a cood practice of growing irees. in front
each farmhouse, there is open field surrocunded by big trees
isee Figuwre 7). Hestly the sides of rocadse  and fooipaths are

covered with the growith of different species of ifrees. The

* -

perennial crops of ‘enset {Ensete ventricosum), coffee (Loffes
arabical alsoc add green scenery to the surroundings throughout

the year.

2.2 Peopuwlation and Economic Activities

Z2.2:1 Sex and age compesition of the population

The total population of the 200 sample households is 1408,
The family members of these househcolds range from 3 to 15 and

this makes an average of 7 family members. This is much higher
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Fig. 7. The farmhouse and its surroundings.

Source: Photo August, 1¢91.
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than the maticn’'= ruwwal populaticn averaae housencld si1re of

4.4 (Office of Fopulation and Housing Commissiaon, 1983:&68-69).

The age and sex structuwre of the population is  shown in
Figure B. The population under 15 vyears of age concstitutes
abxout 45.1 per cent of the population. This proportion of the
vouthful populaticon is  typical of the developing countriss.,
About 53 per cent of the population are bhetwsen the asges of 15
and &4, and 1.3 per cent have reached the sge of &5 and over.
The proporticon of smales to females in the population is 52 per

cent to 48 per cent respectively.

r

R
L ]
N

The =ize of farms of an indiwvidusl farmer in the Western
Catchment of Cherake River idis ocne of the sSmallest in the
countrv. The average farm =size ie 0,357 hectare {=ee Table 8).
The size of Farms range from G.04 hectares to 2Z.38 hectares.
Twenty—-six per cent of the farms are Ffrom 0.17 to .034
hectares. The majority of the farms (5.5 per cent) are

between 0.35 and 0.52 hectares.

Takle 8. Distribution of farm size

Size af farm {(hal Number of farmerse (4]
Less than 0.17 S0
.17 — 0. 38 26.0
Ll — Qaris ot a3
1. 95 — 8. 7% .0
Greater than .70 2.5
Total 1040.0

4]
J]
b

Source: Field survey, 15
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e M ¢ Crop production

The crops grown in the study area include coffee, ‘enset’ .,

‘chat’ {Catha eculis)'t, banana {(Huss sapgientum), sugar—cane

{Saccharam officiparusm), and avocado {(Pgrsea gratissimal.
Varicus annual crops such as maize {(Zea mays), “teff’

{Eragrostis tef), barley {(Hordeum wvulgare), BSorghum {(Scrghum
wilosre)d), haricoat tbean {Phaseglus wvulgarics), potato {(Bolapum

tubercsum) , sweet potato {(Ipomcea batstgs ), manioc iManibot

= ta) are alsc grown. These crops are cultivated in
different sessons of the vear. As explained in cection 2.1.3,
the area has an average growing peried of 270 davs and as &
recult double cropping is practised. The cropping calendar of

the S major types of crops is shown in Table 9.

Table 9. OCrop calendar of the S major types of crops.

Types of Lrops Ploughing Sowing Yeeding Haryesting

fairs gct.-Dec. Jar, —Rarch Feb,-fay fugquet-Oct,

Tett fct,-Fek, FEL, -ARTil Aoril-tay Hay-dune
Hey-duly Juiy-fugust Auaust-Sept. fent. -Nov.

Haricot besn Harch-Hay Fay-duly

ot Sept. -Nov.

Farley : Mey-Bunust
Sept.-Nov,
fct,-Feb, Feb.-forii i Harch-dune Nov. -Dec.

Source: Field survey., 1521,
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The total crop production by the sample householgs  in
1920/91 is shown in Table 16, Sweet potato, mapico, and maize
which are the staple food items of the Welavita pecple account
for the maijor production. The next largecst oroduction comes

fram “teff’, sugar—cane, and haricot bean.

The wvolume of orop production is mainly limited by
shortaoce of cropland. But the possikility of growing crops
twice in a year has supported increasing  the crop production.
Morecwver , A7 per cent of the farmers reported that they apply
artificial fertilizers to incresse orop proguction. There are
several reacseons {for lack of more widesgresd practice of
artificial fertilizers. fmong: the reasons, in order of their
importances, are high cost and poor  supply of artificial
fertilizer. More than hHhalf (7.5 per cent) of the farmers
utilize animsl manurse. Low availability of animal manure  (due
to the s=small number of livestock and use for fuel) has limited
its applicaticny to the farmland. fApart from this, utilization
of residues of crops such as maize and sorabuwm  for fuel has

reduced what is left on the cropland.



Table 10. Volume of crop production in 1290/91.

Crop production
Types of crops {auiptals’

. P Stimulants

a) Coffee 19.0
=] ‘Chat’ 2500
Total 4540
2. Fruits

&) EHanana iz2.0
i Avocado £y
Total i2.9

B Cereals
a) Maize 1Z4.3
B} “Teff’ g89.0
c) Barley 1&.0
d} Socrghum 25.8
Total 25F. 1

4. Foot crops

=) Fotato Z0.5
k) Sweet potato 1758
cJ Manioc 156.9
d} “Enset” 45,1

Jotal 8517.7

=. Vegetablie

Haricot bean &Z.0

fH. SBugar-cans 2.5

Source:r Field survey, 1991.

2.2.4 Livestock production

The type=s of liwvestock that a&are being resred include
cattie, sheep, goat, horse, mule, donkey and pouliry isese Table

1i). HMeost of the households (82 per cent) responded that the



=
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number of livestock they own has diminished in the past

YEaRIS. The farmers explained that this is due to shoartage of
agrazing grounds, disease of animals, and =elling of animals to

pay off tares and buy crops at the times of famine.

Table 11. Number of livestock in 1920/91

Types of liwvestock Mumber of livestock
Cattle S50
Sheep 127
Gaoat S
Horse ii
Mule 2
Donkey 30
Foultry 289

Socurce: Field survey, 19%1.

Most of the land is uwsed to cultivats croos. Orly areas
cf wery steep slopes are left to grow grsss. Fifty per cent of
the households own privately owned grazing ground, and 21 per
cent of the househclds share grazing grounds with their
relatives. There are alsc & per cent of the households  which
make use aof government controlled degraded land For grazing.
The remaining housshelds, which do not have pasture land, feed

mainiy crop residuss to their livestock. Forty—three per cent
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ehalds responded that there have been decrease af

n

oF the hou

If

QFrazing groundg as a resulit of encroschment of the farmlands,
and the gavernment control of degraded  lands in the past 17

2:5 Marketing of agricultural products

In developing counitries, =such as Ethicpia, farmers mainly
produce crops for consumption. They only convey some poriion
of their cropse to market in order to get cash to buy industrial

comnodities {see Tabkle 12). Highe=t percentage of Ffarmers

Al

ks

marketed more than half of the total produce of coffee;, and
teff . This indicates that they are the most important cash
CFOES. Ore—third o less then one—third of the tetal produce

of maize, haricot bean, “enset’, sweet potaio, and manioc are

soid.
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Takle 12. Farmers who marketed different partion
of their produce in 1990/91.
Farmers who Farmers wibo Farmey = wiho
marketeg less marketed one marketed more
than cne—thivrgd third to hasls than hslf of
- of their of their their produce
Tvwoes of Crops produc ] producs (4D 1%
Coffes How T 8.5 L
TChat g P L R
‘Enset T 0. 5 Q.3
Hanana O G0 G
Sugar—cane &H.10 Z:T S0
Avopoado e i, 4 EE I
Maize 13,5 1.5 1.0
TTefd 3.0 1.5 EZaD
Haricot bean 125 RO & =
Barley S Ea.l i
Sceghum 2.0 G G.40
Fotato 2 1.5 1.6
Swest potateo 2.5 T G.5
Hj"anz o Tl i i0.5
Sowrce: Fisld Surwvey, 19710
Farmers zlsc obtain cash by selling livestock icsse Tabhle
133, This is in order to buy food items for the family members
when there is shoritage.



Table 13. Percentage of farmers who cbtained

cash from the =sale of livestaock.

Smount of Cash O—1G0  1G1-2G0 Z01-300  fore than
{Ethicpian Hivs) RSate)
Fercentage of farmers : 2 O & 4.5 = 4

Source: Field Surwvey, 19%91.




CHAFTER THREE

THE PRORLEMS OF S0OIL DEGRADATION AND CONSERVATION

Fercepticon reters to the farmere’ awareness of the factors
that result in scil degradsticon. The factors listed in Table

i4 were employed to evaluate their identification of the causes

Table i4. Farmerc’ identification of the causes of =pil

dearadaticn.

Causes of snil degradation on cropland Mumber of

farmers {%)

i. Hp and downhill ploughing 52.5
Pa Mot applving animal manure 29.95
B Roads as an agent of concentrating water : s =
4, Footmaths that cross croplands ss an

agent of concentrating water S4.5
= High density of livestock 10.5
& Mot applying crop rotation 1&.5
Fe Mot applving mixture of organic matier 28.0
a. Mot practicing fallow Z8.0
S Steenr slope B3.5
10. Heavy rains &0.40
il. Funning water 81.0
22 Others 1.5

o

Scurce: Field Swvey, 17971.



of =il dsgradsatiocn. The majority of the farmers identified
steep slopes, running water, and heavy rains as the causes cf
zeil degradation on ocropland. Significant number of farmers
fabout 50 per cent) ales perceived up  and downhill ploughing
as & cause of e0il degradation. In additicn, about cne—third
of the farmers receognized fooitpaths that cross croplands to

brimg sbout spil degradstion.

This can ke defined a= the realization of the different
conservation measures as sclutions to  the preoblems of soil
dearadation. Among  the meeans pointed out by the majority of

the farmers to ovsrcome the so0il degradaticn sre level "fanva

juw’ and drainace ditches {SBee Tahle 153. Level ‘fanva juw’
s suggested by 7.0 oeEr ceEnt of the farmers. £ little over
zre—third of the ftarmers {38.0 per cent) also believed that

grainage ditches =re effective means of controlling =soil loss.

fFomlication of animal sanwe and fallowing were alsc identified

By FZE.30 oand 2105 per cent of the farmers resgectively. The
rest of the messuress were identifised by insignificant number of
farmsirs.

0F thz mssswuwres emplovysd to control soild loss, drainace

ditches and level 'fanya juu’ were applied by 29.0 and &67.0 per
=r s

cent of the farmsres respectively. about 27 per cent of the

farmsrs also apply enimal manuwe to their croclandes.



lines draftted in 1977 E.C. by

Southern

fgricultural Depariment, and Matw al

Regions of

Takls 15, Farmers”’ realization of the coil CoOnServation
meEasures.
hMumber of
farmers who
think that Humber of
tThe measures farmers who
controls apply the
Scil conservation measures erpsion (%) measure (4)
i. fAppling animsl manure 32,0 BT
2. Faliowing 21.5 i4. 5
=a Drainage ditches 38.0 29.0
G, ifevel "“fanya juu’ 790 &9.0
S Stone bund 126 2.5
&.  Growing of Ranana on bunds 14.5 Y25
. Groawing of sugar—cane on
Lundes 16,4 1220
2. Otherc 4.0 i, G
Scurce: Field swwwey., 179%1.
A Concstructiion of th evel “fanwva v’

The canstruction of the lsvel “fanva Juu’ in the study
site was carried out by Damoct Gale TPwraja’ Soricultursl
Department and CONCERN. At present CONCERM has shifited i1ts
area of work to the neighbouring Damot deydi "Awraia’. The lavy
cut of the lewvel ‘fanya juu’ is given i Figure 7.

in the construction of the lewvsl TFRanmya Jjuau o, the Damot
Gale "Awraja’ Poriculitural Department made wucse of the guide-

Ethiopia

Resourcese Conserwvation and



Fig.9 Lay out of the level 'fanya juu'
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Development Jepartment {1977 &80, Curventliyv, they are
enploying the guide-lines preparsd by Huwni (1986 44-85).
Hoth guide—-lines indicate almoast the came dimensicey of the

legvel 'fanva Juu’, but have different wave of delermining the
=np=acing of the conserwvation structures. The old guide-line

determines the specing of ths lsvel “fanva Jjovu’ by the formula:z

According to Huwni's proceduwe, the spacing betwesn ihe level
Tfanva Juu’ is +ixed at verticsal interval of cne metre  for

slopes of less than 15 per cent ang & werticsl intsrval of ftwo

znd a half timese the ecth of reworkebles =il for slopes
greater than 1S per ceEnt (Hurni ., 1985: 44455,

Eventhouch different vertical interwvele were recommended
for  the spacing of the siructures in diffsrsnt slopes, iIne
Technical  sssistants!® of the soil and water conssrvation
extensicon agents {Damot Gale "Awrsia’ Aoriculitural Deparitmentl
appiied only the ons @stre wverticsl inisrwval ipereocnal

communication with the technicsl assistantsel. Furthermore, the

level “fanva duu’ was constructisd without oproper  care and

design, Ffor arxample  the level ‘fanvys Juuw’ mostly crocsses
‘epressions without due consideration ta  the contour isse
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Fig. 10. The level 'fanya Jjuu' crocssing depressions

Source: Fheto August, 1991.



. R Management of the level ‘fanya juu’

Froper management and meintenance of the level "fanvya juu’

is=s needed to facilitate and spesed up terrace Formation. Foor

=

managemnent and absence of asaintenance can only result in
damaged, ' and Filled up'’ structwes. Iin zdditian, poor design
= ] attentive co T tioc scroce o W eEesi Ghs =0 Tl =iy E
andg UunatTtentive COonsSiruction aCrosEs depressilons Mmay ondldy rFrecstii

iy and ponding of waiter  above the bunds, and

(%)
3
il
Inl
3
!
m
-
e
4§
m
s
Jat

cause bresching and damsge of the structures. The states of
the lsvel “fanya jue’ in the 30 csample plots can give us a hint

in this regard {Eees Table 14&).

Table 16. The states of the level “fanya juu’

States of the lievel "fanva Juu Mumber of plots (%)
Stabilized 2&8. 6
Damaged cnly 3.4
Filled up and damaged S0.0
Totally destroved 20.0

Totsl 100,060

Scurce: Field Burwvey, 1771.

Cf the 50 sample plots, ocnly Zé&.46 per cent had stasbilized
structures. On the contrary, 3.4 and S0.0 per cent of  the
piots had damaged, and Filled wp and damaged structures

respectively. The plots whose level "fanve juu’ were destroved

constitute 20.0 per cent of the piocts.



The damages to ithe structures
ploughing, run off, ang nabkitation of

=y

e conservation structures in

fe-a

. These

n

inhabited by mole

e

their underground habitation in

easy access to the cropland in crder to

the purpose of protecting the

whole structures or put traps

CaRUSE damage to

v parrowing the widih of the

were
mzles in the
about half of
PBurrowing animals

the structures.

brought about by
structures.
the ploits were
make hollows for

The moles get

feed on the cultiwvated

crops, farmeErs either

by digging a pit into

the structures by

structures’® from year

o year!? iSee Tabkles 17). Eecides, farmers deliberately destroy
evary other structwes to enable sssy crosswise ploughing i{See
Sectior 4.1). This cleasrly suggests that there is = need for
the conservation structures to effectively Fit into the
orevsiling farming sysiem {Sander=s, 1788a:277). Absence of

this measure in the stugy site has significantly reduced the
acceptabhility and effsctivensss of fhe conservation structures.
Farmers  has  intenticoally sestroyed the conservation

structures in 20

hatitation oFf molies in the
producticon and non—existence of scil
iS5ez S=zction 4.12.

the

lpes on

This is due to mainivy

ievel Tfanyas Juw .,

land taken out

their croplands



¥ of the structures? were alcsp meacsured

&
iy
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o
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il
T

ent conditicons of the level “fanya juu’

i

o evaluate the pre

{Ses Tabhlie 173. Structures that had heights of more than 75

ve2d i about ocne—fourth of the oleote. A littie

-

cMms were ohser
lower than half of the plots had 91 to 7% cms heights of
structures. Gne—tenth of the plicits had heights of structures

t rangs from 26 to S0 oms suggesting impropesr management of

re
=
il

he structwes in these plote.

rr

Table 17. The width and height of the level ‘fanya juu’

i » n ' i (3 s v
Wisth of the structures feight of the structures
L Yook ! =4 iz
¥o. of plote Ko. &f pleis
144 Height icz} L}
20,4 Totelly destroves 0.4
i~ 25 3,4 1 - 25 0,70
] o ~ [ e
is = 50 18,8 2% - 58 §0.6
- b7 m~y c 2= 3
ad = Fa Lda e il 3 4300
2 € - - -
b - (02 { 7& - 100 1587
Wi . FeE LR o - 5
il = g Ry el = 135 L3
17 [E Ao sm s -
iih - 150 i, & i26 - {50 8.7
- =% - -
igl - 173 ek - -
5 g & 5
118 = i, _ ~
et nar AN
J.'u‘A g :..ﬂ_! FJ,' - =]
- po— -
22t ~ 288 L3 = =
R g i o, i
$00.0 Totai 00,4

Socurce: Field Survey, 1771.
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The width of the structures also chowed wide variatiocns.

—~

Widths of structures varving from 26 to S0 ocm were observed in
14,8 per cent of the plotse. & considerabkle proportian of the

S

nlots had 21 to 75 oms width of structures and over one—tenth

of the plots had widths of structures that range from 7& to 1006

1
prd

cms. Ons-tenth of the plots had widiths of structuress varying
from 101 to 125 cms. In general widths of structures were

weErYy much narrowsd due o improper management.

3.2.4 = i i =

Appreciabkle ercsion demage was observed in 35.2 per cesnt

t=. Bame of the significant faciocrs that

Nl
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rl
.
it
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5
i
it
i
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.
N
Fd
1

Lrimg abowt ercsicn damage are concentrated run off, i@proper

A
i)
i
W\l
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it
Rl
i
0
y
=
o
M
i

tructures, anc  1mDE ooer olouching

1w Bun off. This is & majiocr Ccause of Srosion. Thers ares
different sources of run off in the treated olote. fs
indicated in secticn 2.2.2, the poor consiruction of the
structures has resulted i the strucitwes o ocross

Funn off genserated in willages accounted for the
ero=sion damage in 1400 per cent of the plots  i5ss Takble

in combination {depressions, roads,

sk
|
14
1l
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i
-
i
ot
n
Y
5
]
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]
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footpaths, and willages) generated and concentrated run
off in 16.7 per cent of the plotse. But the damaging
Table 18. Sources of run off that affected croplands
No. of plots
G KT B e et i
1. Villages only 10,0
2. Yillages and footpaths 3b.7
3. Villagees and croplands iG.Q
4, VYillages, fooitpaths, and croplands &7
S Yillages, fGGt#EthE, and depressions S
= Depressions, roads, footpaths, and
villages 16.7
7. FMone - 16.7 -
B Total 7 100.0
Source: Field Survey, 19791.
effect of run off in these piois have been decrezased by
cut off drain, vegetaticn, and structures. FBoth wvillages
and footpaths are significant sources of run off in 6.7
per cent of the plotse. This is due to the compaction of
the =scil by the trampling effect of pecples and livestocok.
af the 30 piots, rills developed in 25 of them. The
number of rills in each  plot varied from 1 to 25 (Ses
Appendix 5. O the average there were 17.4 rills, and
1.1 gullies p=r hectare of land. A= a result, Z9.5 per
cent of the total area of the plots (3.9 hectaresi were

severely atfected by srocsion.
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Fig. 17. ZPBreaching of structures and erosion damage

on Crovplands.

Source: Fhoto August, 1991.
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the average inter—siruciuwres slope was deducted +from the
averages slope of the cropland to calculate the reduction

{2
n
2l
il
0
“+y
e
T
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r
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i
%]
brad
hil
7
n

n thse = {Gee Table 1% and Appendix &).

bt

Tables 19. Bleope reduction dus o ireatment of plots.

Slooe reduct

Mumber of plots {X)

L 235
g.1 — 4.0 45,7
4.1 — 2.4 2T
2.1 — 1Z2.0 0.0
2.d = i&.40 R
Totail 1000

The construction of the level
about .01 to 4 per cent slope reduction in 445.7 per  gent

of the plots. This is ot a remarkasbhle slopes reduction.

As exnlainesd in =sction 4.2, this was due to lack of
naintenance in significant mumbker of farms. A= a resulti,
the construction of the ievel “fanya  Jud’ has ot
successfully prevented these plots from srosion camages by



Table 20. Average inter-structure slope length in the

treated plots.

Average inter—-structure

cslope length {(metrecs) pumber of plots (X)
0.0 = 25,0 act - P
25«3 = 580 26.7
501 — T5.0 180,90
78.1 —~ 10G.0 b <
Abave‘ipo.o X.3
Total - 1GG.0

Scurce: Field Swwvey, 1791,

structures in these glote were not developed to

ctory height to controel  run off iSee Section

4

csatisf

T

-

B 2u3) e The remaining plots, which have more than 25
metres of slope length, seesm to have sufficient length for

generating run off and initiating rills and gulilies.

After the introduction of

.

the level

fanva juu’, the farmers were expected toc change
iy ploughing techniguss. The practice advised was
contow ploughing. But the farmers did not accept the new
practice and =till continue to olough crosswise. The
newly rFecommended ploughing techmigue is not effective in

uprooting wesgdse and preparation of fine seed-bed (Personal

communication with the farmers) .
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The intensity of ploughing, i.8. the average number
of up aend downhill ploughing for the seed-bed of maniocc
and “teff’ were the highest {(see Table 21). As  the
intensity of ploughing increases, more =il aggregates are

destroyed. This condition is worsened as the intensity of

Table Z1. Intensity of plouching for various crops in the

summer of 1991.

Intensity of ploughing

Types of crops Cown ngfznnﬁf} fverage
tanioc = 3 R
Sowghuam 2 = 2.5
Sweet potatoc 2 = =5, 6]
Haricot bs=an i 2 1.5
Mzize 2 = 2.
Barley 1 2 1.5

|
L
! oy
)
k)
L
8]
L

Source: Field Suwrwvey, 1971.

ploughing increases from year to year. This results in
decrease of the pore s=spaces in the socil which in  turn
reduces the infiltration of water and speeds up run off

generation.

fs indicated in Section 1.2 and 2.2.1, the averags
househeld size and crude population density in the study

site =re much higher than the nation’'s average. The



¥ is high not only in relative but sl=o
in absolute terms. The high population dencsity has out
orescsure an the land and subssguently forced the farmers
te reduce fallow periecds., and increase cultivation of
marginal lands. The maiority of the farmers {(78.% per
cent} reported that they have discontinued to put their
croplands under fallow. Several factors have also
restricted the application of artificial fertilizers, and
animal manure {See Secticn 2.2.3). Conseguently, the
physical structure and fertility of the =cil has
deterimrated since it does not get sufficient time Jfor

regaining.



CHAFPTER FOUR

ADOFPTION OF THE SOIL CONSERVATION STRUCTURE

4.1 Adoption of the soil conservation siruciture
(1 1 °f ki )

The Following items {See Table 22} are selected to
guantify the adoption of the level 'fanya juw’ by the farmers
{Bee sectian 1.46.10. Here, the items are utilized to analyze

e responses of farmers to each item. fhout 75 per cent of

r\{-

e farmers accepted the existence of the level "Ffanva Jjua’ on
their farmlands {the reasons that contributed to the acceptance

.

of the level 'fanya juu’ are slaborated in section 4.2).  About
546 per cent of the farmers have maintained the level “fanva
juu’. In addition, substantial number of farmers hkeep up the
level "fanvs juu’ in relatiwvely hetter conditions by growing of
sugar—cane (2.5 psr  cent of the respondents), and protecting
from grazing of animals by cut and carry of grasse from
structures {S0.3 per cent of the respondents). But the farmers
demandsed the provision of food for work (65.0 per cent of the
respondentsl, followed by supply of pickaxne and shovel (4005
per cent), provision of labowr 119.5 per cent), and educstion

118.%2 per cent) for the continusticn of the masintenance of the

level "fanya Jjuu’.

About 25 per cent of the farmers do not  accept  the
structures. ESeveral reasons were given for rejecting the

structures {(See Table 23). For these farmers, the
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Table 2Z3. Reasons for the farmers lack of maintenance, partial,

and whole destruction of the lewvel ‘fanva juu’.

pMumber of MNumber of
No. of farmerse who Ffarmers who
farmers partially whoally
whao did destroyed destroayed
ot the the
maintain structures structures
FReasons {%) % {%3
i Habitation of moles
in the level "“fanva
duu” ol 9.0 175
2 Inmconvenisnces of
ploughing created by
the level “+fanvya
Juu”© 2:5 48 .G 18.5
2 Ipsecurity of land
holding O 2 1.0
4 HNonseverity of =soil
loss PG 115 4.5
S Lang taken ocut of
producticon by level
‘fanya Jjuau’ 24.3 23.5 15.0
& Encreoachment of
grass to the
cropl and 25. 1 3.0 1.0
7 Mon—existence of
soil locss 16.0 14.5 8.5
8 GShortage of 1abour 8.4 Q.0 0.0
=

9 Others 2 D=3 :

Source: Field Surwvey, 1791.

disadvantages ocutweigh the advantages of the structures. The
more imporitant factors for  the farmers lack of maintenance of

the structures are habitation of moles in the structures, 1and



taken out of production, encroschment of grass to the cropland

and non—existence of soil loss. One or more ressons together

are also considered by the farmers for destroving the
structures. The maiocr reasons forwarded for partial or total
destruction of the lewel 'fanva Jjuu’ are inconvenience of

ploughing created by the ievel “fanya juu’, habitation of mocles
in the structures, and loss of cropland. FAO {(Vol.2. 1986b:
42) advises growing ocf grass on the land taken out of
production. But about &2 per cent of the farmers did not
consider grass grown on the land taken out of production to be
of egual benefit to the crop production. Nomseverity and
abhsence of =scil lass alsc contributed significantly to  the
oartial and total destruction of the level “fanya Jjuu’.
Moreover, the enrcachment of grass te the cropland has added o
the inconveniences created by ithe siructures which has led to

the destruction of the conservation structurss by the farmers.

4,2 FEactors that explain adoption of the level “fanya juu’.

Several factors can be menticned in the explanation of the
adoption behavior of farmers. Only those factors that are

considered most important are treated here.

) 3 Httitude of farmers. The items in Table 24 elucidate the
feelings or emotions of  the farmers towards the
conservation structures. The majority of the Ffarmercs

sgreed that the lewvel “fanya jun’ help control run off,
spil loss and loss of fertilizers. In line with this, 75

per cent of the farmere acknaowledced that the structures
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his has acssisted in

et
b

have increased crop production. And
the acceptance of the structures. Many wiriters argue that
short—term bDenefite to farmers are the mast persuasive
reasons for accepting scil  conservation methods (Menner,
1988: 200 and Sanders, 1788 b:&dd). The farmers who gained
marked benefits in this respect were those in drier lower
altitudinal zones?® of the study site as a result of water

retention by the conservation structures. This has caused

.

the adoption of the level ‘fanya  jua’ by substantial

-

L

numher of farmers (75 per cent) in this region.

In generél the farmers agree that maintenance of the
structures should be their responsibility. Though about
77 per cent of farmers admitted that it is their
responsibility to keep the state of the level “fanya juu’
in cood condition, only SS.6 per  cent of the farmers

maintained their sirudciwes.

Fisglde with the level “fanva juu’ alsoc demand more
iabour st the time of ploughing. Forty-seven per cent of
the farmers pointed out that the structures create
gifficulty in twning the plough and coten. There is also
a conssnt by about 35 per cent of them that the loss of
cropland due to the structures has decreased their income.
~11 these a2dd to the development of negative attitude

towards conservation structures.

Furthermore, the ipss of cropland due to the

structure (See section 4.1) has developed unfavourable
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attituce towsrcs the level "fanva 3Juu’. OFf the 24 sample

plots, an average of 3.5 per cent loss of cropland due to

the conservation structures was recorded. This is much
lower than an average of 10 per cent reduction by
structuwes as mentioned by figgrey — Mensah {(1984:3%9) and
Helay {1990:142). The decrease of the average loss of

crepland by the structures in the study site is bhecause of
the farmers narvrowing of the width of the conserwvation
structwes. The widih of the structures have been reduced
to an average of B88.9 cms from ahout 1.5 metres at the
time of construction {See Takle 17). The destruction of
one of the lines of consecuitive level “fanyas juu’  have
alse reduced the loss of cocropland by the structures.
Resides, &1 per cent of the farmers replied that  the
traditional ways of managing the land {drainage diiches,
crop rotation, etc.) are bettsr than the new on=s {(level

‘fanva juu ., level bunds, etoc.l.

The introduction of the level “fanva Jjuu’ is alien to
the farming system of the region. The farmers are used to
Crosswise ploughing, but the introduction of the
conservation structure makes difficult turning of plough
and oxen. This inconvenience is much pronounced with
increasing slope. Conservation programmes +ail because
very little attention is given to the economic, social,
and political enwvironment in which farmers live {(Douglas,
1788:21%; Sheng and Meiman, 1988:26i. A1l of the above

menticned short—comings of the level “fanya jun’ have



80

playved significant rales in the development of
unfavouwrable attitude towards the structwes. It was
because of these that 25 per cent of the farmers

conpletely destroyed the structures.

Insecurity of landholding is +felt by .. small number

of farmers (13 per cent). This may be due to the lower

freguency of reallocation of land in  the study area.

Change of landholding due fTo reallocaticon of plots

'é£?éééed'anly “Epﬁmgé;rrcéﬁf b% tﬁérréa?méré; "Réiégf;éiy

figher number of farmers (6.5 per cent) were affected by
the wvillagisatien programme. Thus, the insecurity of land
cmnership has not strongly contributed to the rejection of

the conservation structures {(Sse Table 23).

Fercegtion of =il erpsion. FRecord of the levels of soil

ercsion on the croplands according to the chservations of
the farmers is given in Table 25. About 13 per cent of
the fTarmers confirmed that there was no erocsion on their

croplands bhefore the introduction of the soil conservation

structures. The farmers did not participate in the
decisiaons whether their farms need the conservation
structure or not. it mwas simply done to provide reasons

for food for work programmes and distributions of food and
oil to the farmers (Fersonal Communication with =pil and

water conservation agents of MDA, and CONCERN). Hence,
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Table 2ZZ. Farmers’ perception of soil erosion
Number of farmers who have
perceived different level of
srosion {(4)
Before the fAfter the
introduction of introduction of
Levels of eracsion the structures the structures
1. No erosiaon 13.5 .0
2. Slight erocsion i9.0 . 42.0
=. Moderate erosion 165 10,5
4, BSevere srosion _________ si.0 " a.5
Taotal , 100,00 100,09

Source: Field Survey, 1991,

the conservation structures were constructed not only on
steep slopes but alsoc on fiat croplands. And there was no
benefit in keeping the level “fanya Jjuu’ on flat

croplands, they were soon destroyed by the farmers.

The majority of the farmers (87 per cent) agreed that
their {fields were afftected by ercsion. The owners of
these fields appreciate the advantages of the level “fanva
Junt’. The introducticn of the conserwvation structures has
~zized the number of farmers that reported no srcsion to

43 per cent ftrom 13.5 per cent before the introducticn of

the structures. The percentage of farmers who cbserved
moaderate and sewvere erosicon on their coreplands has
decreased  from 16.5 and 51.0 per cent before the

introduction of the structures to 10.5 and 4.5 per cent,

respectively, after the introduction of the structures.
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This suggecsts that, according to the opinions of farmers,
the structures are effective in arresting scil ercsion.
The success of the level ‘fanya juu’ in these respects

has considerabkly motivated the farmers to adopt it

i ] £ S wi d =
conservation agents. As clarified in section 1.5.2, it is
believed that the cantact of the =sail and water

£

conservation agent with the farmer increases the farmer’s

awareness of soil conservation practices and results in an
increase in the adoption of the structures. There were 2
contacts in a vyear by 1&.5 per cent of the farmers as
shown in Table 26. The frequency of contacts of the

extension agents with the farmers had reached its highest

stage only when the conservation structures were

Table 24&4. Freguency of contact of Ffarmers with the soil

and water conservation agents in 1970/71.

Mumber of contacts Number of farmers (%)
Q 1.0
1 4.0
2 14£.5
32 Ba
4 i
S 25
& Q.5
Above & Tay

Source: Field Burvey,; 1991.
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constructed ({(personal communication with the extension
agents of MGA). As the number of contacts declined, the
farmers lost the benefits of educaticon by the extension
workers., In accordance with this opinion, about 19 per
cent of the farmers demanded education to be given Ffar
themselves in order to continue the adoption of the seoil

conservation structuwres.

£ vi increase. More than 50 per cent of

the farmers have reported yield increases in maize, “teff’

jun’ {See Table 27). Twenty-nine and about 42 per cent of
the farmers have also reported vield increase of haricot
bean and barley respectively. These henefits have
motivated a cignificant number of farmers to adopt the

spil conservation structures.

Takle 27. Farmers' perception of yield increase

Number of farmers who

Number of crops reported yield increase {%4)
Maize &F.0
‘Teff’ e P
Haricot bhean 29.0
Harley 42.5
Sorghum 3.5

Source: Field Survey, 1791,

“and “eorghum after “the ‘introduction of the level ‘fanya
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Most of the farmers who reported yvield increase are
found in the lower altitudinal zones of the study site.
fAs pointed out in section 4.1, the wvield increase is the
result of higher water retention of the seil which is
brought about by the introduction of the level ‘fanya
juu’. This is easily perceived by the farmers since there

is shortage of rainfall in the lower altitudinal zones.

i o s o S B L



CHAPTER FIVE

RESULTS

Sal Hmﬂthﬁﬁli_iﬁﬁim

fe indicated in section 1.46.2, wvariables hypothesized to

explain the adoption of the level “fanya Juu”
. '!:Cl’l 1 L S R S " —
¥ {perception of soil ercsion on croplands,
Xz {perception of yield increases, kgrlha),
X3 {attitude of farmers towsrds conservation
in scoresl.
Xa ifreguency of contact with extension
numbers in a yearl,
Xs ieducational level, in grades), )
Xe {gize of farm, in hectares),
X5 {compatikility, dummy wvariable - 1 Ffor

{Ye) are as

in points),

structures,

agents, in

the level

“fanya juu’ cansistency with the past sxperience of

the farmer, O otherwisel,
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X s fparticipations in formal organizations. in numbers)

and

Xe {participations in soil conservation works, in number

af days).

To test the validity of the hyvpothesis bivariate

regression, and stepwise multiple regression analyses were

" made.

This method serves to explain the variation of a dependent
variable with an independent wvariable. EBas=ed on  ths
correlaticon matrix in Table 28, variakles that have only strong

relationship with the depesndent variable will be desalt with.

= itive atti fa o ards W s 2 a  ju.
This independent variahle has a strong positive correlation
{r=0.70148) with the adopiion of the level “fanya Juu’. The
variation in the attitude of farmers towards secil conservation

structures accounted for 49.2 per cent {(r2) of the variation in

the adopticn of the level ‘fanya juu’. The analysis aof
variance was esnnloyved to test the significance of the
regression model (Y, = E.0384%; + Z4.46380) in the explanation of

the adoption of the level “fanya juu’ isee Appendix 7a). The

model is statistically significant at (.05 significance level.
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The strong relaticnship between positive attitude towards
the level TFanya joa’ and its adoption is because of the
confidence of the majority of farmers ié the efficiency of
level "fanva juu’ in arrvresting run off, and loss of =scil and
fertilizers i{see section 3.2). In addition, substantial number
of farmers have perceived an increase in crop production after
the introduction of the conservation structure as a result of
mater retention in the areas where there is shortage of

rainfall.

Table 28. Correlation matrix

¥ i X X X X 1 i I i
0 i 2 3 L] 3 5 7 g 3
¥ 1,000
0 -
¥ L3173 1, 0006
i LY
i 0, 356391 $.2768 10060

i J.7016% 8,252 44179 1LG0G0

i -0,1838  -4,i481 0 -0 1789 002238 1.0000

i 0, 1800+ 0.1734 0,098 -0,148%  -0.0878 10050

X
5 D,19%3¢ 8.0387 2.1850  §.6119 -0.05EE G.04%2  L.OGDD
i
P P R L0858 0.2257  0.2214  -,0914 -0.0882  0.1513 L0000
i
& 0.0048 4.8259 .0208  4.808F 0,1138 5,180 L0726 0,439 1. 0060
i
3 0.i1i4 0.49957 5.0129  0.025%  0.0038 G.3436  0.0631  -0,0193 4, 1843 1,000

# Significant at 0.03% significance level {critical F = X.84)
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B. = i ; 331 . This explanatory
variable has revealed a correlation coefficient of 0.5173 with
the adoption of the 1level ‘“fanya juu’. Eventhough, the
correlation coefficient is of low value, the direction of the
relationship was as expected. The perception of severe water
erosion on  the cropland explained 246.76 per cent of the
variation in the adoeoption of the level “fanya Jjuu’. The

regiression model (Y = 13.71487X, + 22.29%1) is significant in

the explanation aof the asdogticon of the level “fanya juu” at

3,05 significance level {see Appendix 7hl.

OSSP SIS R S S e T U S SR U A A

4
The causes of positive correlation bketween the two

variables can be grasped from the following explanation. The
introduction of the conservation structuwres has made the
croplands of 29.5 per cent of the farmers free from erosion
{esee section 4.2). FMioreaover , there are substantial decreases
in the severity of ercsion in much number of cocroplands. The
mumber of farmers who reported severe and moderate ercsion on
their croplands have declined from 51.0 and 16.5 per cent to

4.5 and 10.5 per cent respectively after ite introduction.

C. Perception of vield increase. This wvariable has weak
oositive relaticonshig iy = G0.35639) with the adoption of the
level “fanva duaa . But the direction of the asscciation

between them was found tao be the same as the expectation of the
ressarcher. The farmers’ perception of vyield increacse
accounted for 13.24 per cent of the variation in the adoption

of the level “fanya juu’'. HAs shown in Sppendix 7o, the



model (Y =

Fegression

variation in the adoption of the level

statistically =significant at the 95 per cent

The association of farmers perception

with the adoption of the level "fanya juu’

the following statement. fAs indicated in

than half of the Farmers have identified

Resides, over

explanation of the

‘fanya  Juu’ is

confidence limit.
of yield increacse
is reaseoned ocut in
secticn 4.2, maore
increase in

yield

one—guarter of the

maize, "teff’', and sarghum.

farmers reported vyield increase of haricot

introduction of the conservation

e B e k™

This i= due to water retenticn of the soil as

structures.

bean and barley.

5-resul?yof the

This has been

realized by the farmers which live in the drier areas.

As pointed ocut in the

ather independent variabhles have shown

very Iow

correlation matrix in Table 28, the

but positive

correlation with the dependent wvariable as expected, except one

variabhle {freguency of contact with the

unexpected negative correlation of

the sxtension agents, and the adoption of the level

may be due tc the following reasons.

i/ Most of the farmers who
the level “fanya juu . This is
hawve not percel ved vield

introduction of the level

wetter and the growth of crops

shortage of water in the socil.

extension agentsl.

freguency of contact

live around Boditi
becauss the
increase
‘fanya juu .
is not

As

The
with

‘fanya juu’

destroyed
farmers

atter the

These areas are
affected by

a result, thece

areas have not gained the short—term benefits of yield
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increase like the lower &altitudinal zones. BRut the
farmers make more freguent visits to Boditi on market
dayve and meet the extension agents. Hence, there is
higher freguency of contacts with the esxtension agents
by those farmers who destroyed the conservation

structures.

2/ The higher frequency of contacts made by the Ffarmsrs

who live around Boditi with the extension agents seems

to develop Ffriendly relations  with each other.

Conseguently, the farmers were not " afraid of being

penalized for destruction of the conservation

structures.

Callad Stepwicse i resci anals

The stepwise multiple regression analysis was al=o

employed to identify the independent wvariables which are

significant in the explanation of the dependent wvariahble. The
absence of csizeable collinearity between the independent
variables allowed the applicaticn of stepwise regression

analyeis without any difficulty.

The variables were entered in the regression in  their
order of importance in relation teo their partial correlation

coetficients22,
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It dis the First in the stepwise multiple regression

equation and accounted for 4%9.22 per cent of the wariation
“fanya juu’ .  The imporiance

in the adeoption of the level

of this variable is explained in =zection S.1.1.

St
X, fperception of soil erosion on croplands) was added in
the regressicn eguation at  this step, since it has  the
next largest partizl correlation cosfficient.
¥ = Z.5478X + 4£.4423X  + 23,9152
O 3 i
R = 0.7338
.31
H2 = O.535385
0. 31
The wariation in the adoption of the level ‘fanya Juua’
explained by the multiple regression sguation increacsed to
23.39 per cent at this step.
Step X

b4 icize of farmi i=s entered at this step.

&
Y = 2Z2.5704% + &.2Z27948X + Z24.47250% + 15.2488
0 = i &
= = O,7600
a.31&
Rz = 0.57756

Q.316
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By the addition of this variable, the variance described

by the muitiple regression egquation is raised to 57.76 per

cent. The addition of other wvariahle hardly increased the
explanaticn of the wariation in the dependent variable
significantly. A1l the other wvariables are excluded from
analysis. Hence, the cstepwicse multiple regression analysis

enabled to sort out,; among the variables considered, the most
important wariablese that explain the adoption of the level

“fanya GJuun’. These variabkles, in their order of importance,

are attitude of farmers towards the level ‘fanya Juu’,

perception of scil erosion cn croplands and size of farme oo

The third best explanatory wvariable in the stepwise
multiple regression analysis is farm size. This is different
from the bivariate regression analysis which shows the farmers’
perception of vyield increase as the third best explanatory
variable. This seems to be due to the collipnearity of the
latter explanatory variahle with the Ffirst best explanatory
variable {attitude of farmers towards conssrvation structures).
The imﬁortance of size of Ffarm in the explanation of the
adoption of the conservation structures 1is  because of the
similarity in the wvariation of the acceptance of the level
‘fanya duu’ to the size of farm. Though conservation
structures take land cut of producticon, the farmerse who awn a
large area of land are less affected. Consequently, the=e
farmers are motivated by the bensefits of conservation

structures to adopt them.



CHAPTER SIX

CONCLUSIONS AND RECOMMENDATIONS

6.1 Conclusions

The intraduction of soil conservation measuwwes in the

erosion prone  areas of Western Catchment of Cherake River is

advisable. But lack aof taking intao account the physical

-~ {topography,—climate, and soil) and sccial {Cultwal and

econamic) Ffactors has significantly retarded the adoption of

T e o S A B o

the conservation measures. Becides, the conservation

structures wmere  poorly constructed, especially in the
depressions. The concervation structures also take
considerable land ocut of production. This is greatly felt

ecpecizally by farmers who own small area of land. As a result,
farmers have narrowed the wid{h of the conservation structures
and even destroyed them in sSome Cases. Moreover, the
habitation of molss in the conservation structures affected the

Farmers in eiither of the fwo ways.

i) The moles eat their cultivated crops.

hJ

The farmers dig inte the conservation siructures to
put traps or whally destray the conservation
structures. #And these add to exposure of their land

to erosion and difficulty in farm activities.
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In a&additien, inconveniences aof plouching created by the
structures, and encroachment of grass to the cropland are the
apparent difficulties encountered by the farmers. All thecse
shortcomings of the level ‘fanya juu’ have caused it to be
improperly managed and even wholly destroyed by significant
number of farmers. Even the ones that exist have not developed
inte sufficient height so that terraces can be formed. They
are damaged and filled up in many of the treated plots. Theses
states oaf i1he conservation structures Ffurther expose the
cropland-to servere erosion damages—as—the run-off-gets-ocutliet—
in broken structures. ,

On the other hand, there are sliso imporitant benefits Ffrom
the canservation structuwres which havé'influenced majority of
farmers toc adopt them. The bivariate regression analysis has
revealed that the most important indepesndent variables to
explain the adoption of the level “fanys juu’ are the attitude
of the farmers towards 1it, perception of water erosion, and
perception of yvield increase. The application of the stepwise
multiple regression analysis has enakled vws to =single out the
best independent variables to explain the adoption of the lewvel
‘fanya jun’ with minor changes from the bivariate regression
analysis. The independent variables identified with the help

of the latter procedure are:

ytiitude of farmere towards the level "fanva juu’ .

[y
Saad
I

tJ

Fercegtion of soil erosicn andg

izZe of fTarm.

I
N
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The factors that influsnced farmers to develop favourahle
attitude towards the level ‘fanya juu’ are the efficiency of
the structures at contrelling run off, and contrel of loss of
soil and fertilizers. Thes=e benefits are perceived more by
farmers that hawve croplands on steep sloges. In addition,; the
perception of increased production on itreaited plots have added
to the acceptance of the conservation structures on the §ower
altitudinal zones where there is shoritzage of rainfall. The

proeduction increase in these arsas is hkecause cf the

The adoption of the level “fanya juu’ has increased with
the increase in farm =size. Farmers who have small size of
farms nave difficulty of mesting their families Food

reguirements and their rejection of the conservation structure
which put land cut of producticon is to be expected. On the
ather fand, those Ffarmere who cwn relatively larger ares are
less threatened since itheir satisfaction of their families food
reguirements with the remaining cropland is better met. The
benefits of the structwes to these farmers have motivated them

to accept the level fanya jun’.

Finally, one can say that the majiority of the farmers have
accepnted the conservation siructures on thelr croplands. Eut
most of the conservation structures has not  been properly

maintained and the main chijectiwve of terrace development has

ot been realized. The farmsrs have reguestsed the provision of
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The factors that influenced farmers to develop favouwrakle
attitude towards the level ‘"fanya juu’ are the efficiency of
the structures at controlling run off, and contrel of lcss of
so0il and Ffertilizers. These benefits are perceived more by
farmers that have croplands on steep slopes. In addition, the
perception of increased production on treated plots have added
to the acceptance of the conssrvation structuwres on the lower
altitudinal zones where there is shortage of rainfall. The
production 1increase 1in these areas is because of the
Timprovement in the infiltration and water retention of soils as

a result of the conservation structuwres.

The adoption of the level “fanya juu’ has increased with
the increase in farm size. Farmers who have small size of
farms have difficulty of meeting their families Ffood

reguiremente and their rejection of the conserwvation structure
which put land out of production is to be expected. On the
ather hand, those farmers who ocwn relatively larger area are
less thireatened cince their satisfaction of their families food
reguirements with the remaining cropland is better met. The
benefits of the structwes to these farmers have motivated them

to accept the level "fanya juu’.

Finally, one can say that the majority of the farmers have
accepted the ccnservétian structures on their croplands. But
most of the conservation structures has not been properiy
maintained and the main cbjective of terrace development has

not been realized. The farmers have reguested the provision of
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food For work, supply of pickaxe and shovel, provision of

labour, and education for the maintenance and proper management

of the conservation structures.

4.2 Recomnmendations

The following recommendationse are made for the better
success of the adoption of the socil conservation measures.
1. Preliminary survey of the phvsical environment of the area

is and was necessary for the introduction of the

conservation measures that are suitable for the area with
regard to itse rainfall, =soil tygpe, and topography. The
areas that are affected by ercsion and therefore need

conservation measures should be demarcated.

I

- The felliowing adiustments should be made for the level
“fanya juu’  in order toe make it fit for the farming

technigues and neseds of the community.

al The farmers should get an easier smethoed of killing

moles {such a&as provision of poisonous chemicalis) to

keep the conserwvation structures free from them.

B3

=~

he inter—-structure spacing requlires toc Le

in

ufficient enocugh in  order to =sliowm cCcrosswise
oloughing. Iinstead of narrowing the inter—-structure
spacing, vegetation may be used as supplementary

concervation meassure.



ci The level "fanya Jjuu’ should be spplied wmore widely
in low altitudinal zones where farmers can register

considerable crop vield increase.
d) Improvement in  the construction of the conservatiaon
structure must be made so that concentration of

water in some spote can be controlled.

el FProvision of pickaxe and shovel is necessary sa that

the farmers can maintain the concservation strucitures.

T e B e g : . . b

Large diversion ditches should be constructed in order to
divert excess surface run off Ffrom ctesp slopes, and
villages and Footpaths to water cowses =o that the
conservation structures and +the cultiwvated land can be

protected.

The soil and water concssrvation agents must discuss the
problems of land degradation with the farmers soc that the
latter can be aware of its short and long—term effects on
the livelihood of the farming community. In additiaon,
they should try to convince the farmers in guestion that
concservation @measures &are necessary for an  incresce in
agricultural productiwvity, and sustained development in

the countryside.

Farmers are usually suspicicus of new itechnologies.
Demonstration of the importance of the conservation

measures gives them firsthand information about the
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conservation measures. This can be done practically by
selecting farmers from sach PA who are willing to make

their farms to be ussed for the puwrpose. :

fis far as possibkle the necessary support  should be given
to the =scil and water conservation staff and extension
agents. These include =supply of sufficient transport
cseyvice, training of emplovess, and upgrading of the best

workers. These measures cany stimulate them to teach the

management of soil conservation structuwres to the farmers

and pertorm similar activities.

Conservaticon programmes can be more successful if they are

carried out in conijuction wmith other develcpmental
progr ammes. These include education of family planning,
ard provision of sufficient amount of fertilizers,

szlected seeds and artificial incemination of local cows

a

wiith reascnable cost. Friocrities of these services and
delivery of items may be given to those farmers who
continuously maintain the conserwvation structures. These
mEasures can increase the farmers capacity to meet their
food reguirements and compensate +for the loss of croapland
taken by the conservation structures. In additicn, these
may serve as an  incentive to maintain the conservation
structuwres. And this can help to raise the height of the
conservation structures to sufficient level Ffor the

development of terraces.
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The farmers need to be given eﬁvironmental education =o
that they can oroperly manage their conserwvation
structuwres. This cannot ke overcome only by spil and
water conservation agents. The mass media can be employed
to disseminate environmental education. Apart from these,
echonls can play significant roles in  training the
farmers’' children so that conservation measures can have
continuity. It then Ffollows that introducticn of

envircnmental educaticon a8s a =ubject in the schools

curricula is adviseable. MOA cehould direct—its—effort—

towards the realization of these measures.

- e T g v S - i T A R el R M M 1y 1
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FOOTNOTES

ficcording to FAD, the highland is the area between 1500

and 3000m.a.=s.1.
‘Auraja’ is the second higher administrative subdivision
in Ethicpia. Wherever 1t is cited it refers to the

former subdiwvisions, except that of Damot Gale "Awraia’.

“Teff  iEragrostiy tef) is one of the unigue cereal— crops—

_that are domesticated in Ethiopia {(Vavilov, 1957 cited in

SRR T AT Ak Fa e o 1Y SEVHICI I ’ P e

Westphal , 1975:73). It is used +to prepare ‘enjera’
{fermented flat bread) and saometimes porridge. It is the
staple Ffood in north-—central, north-western, and most

towns and cities of Ethiopia.

Spil productivity is defined as the capacity of soil in
its normal environment to produce a specified plant or a
sequence of plants under specified management system

{(Relay, 1990:124}.

‘Timad® is an area of land that can be ploughed by a pair
of oxen in 8 daye. In order to know the number of “timads’
that maks a hectare in the study site, the dimensions of

30 sample plots were measured. The actual dimensions of

each sample plot was compared with the number of “timads’
estimated by each owner of the field. Then, the average
size of one “timad’ is calculated. One ‘timad’ has come

to be 0.17 hectare. In other words, about & ‘timads’
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constitute one hectare. The ‘timad® includes the
cultivated land and the land occcupied by the structures.
This is because the farmer thinks the advantage of the
conservation structures when his preoduce  increases in his

total farm size.

Ea ‘Edir’ is an acssociation formed by pecple living nearby.
Its members contribute small amcunt of money in order to
conduct funeral ceremoniecs.

7. .. Debao’ is a communal labour used to perform its members
tasks turn by turn.

a. "Ekub’ is money collected and distributed to its members
every tregular period of time.

7. ‘Amharic’ is one of the majior languages spoken in
Ethiopia. It i= the medium of coamunication in the
government institutions.

10. ‘"Welayitinya® is the language spoken by Welayita peaople in
the socuth-—central part of Ethiocpia.

ii. Level of destruction of the structures is the relative

damage caused o the structures of different Ffarmers’
croplands. This include From no damage at all through
destruction of cne 1line of consecutive structures +to the

whole desitructiocon of the structures.
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Rainfall coefficient is the ratio between the mean monthly
rainfall and one—twelfth of the annual mean. A month is

zaid to be rainy when the rainfalil coefficient is G.6 and

.above, and dry when the rainfall coefficient is less than

D.6. Fal {12585:20) has wtilized the ‘rainfall

coefficient ' to distinguish between rainy and dry months.

‘Enset ” {Encset ventricosum) is one of the endemic
cultivated plants in Ethicpia. ‘“Enset’, sometimes called

i4.

false Lansna by foreigners,

Lo banana (Westphal, _1975:123). The pulp _ of  the

Bt 1t S

e R oS A Py

psuedostem and corms are fermented and changed into dough-—
like substance. Various kinds of bread and porridge can
be prepared from it. It is a staple food in south—western

highlands of Ethiopia.

L

‘Chat’” {Catha edulice ) is indigenous perennial crop o
Ethiopia {(Svylwvain 1958, cited in dHestphal, 1975:73). The
fresh leaves and twigs of ‘chat’ are used to be chewead
{and usually swallowed) for their stimulating effect. It
has been associated with religicus actiwvities of HMuslims.
At present it has been praciiced by significant number of

students {including Christians) who attribute it with

giving strength for studying.

Technical assistants are twelfith grade complete students
who were emploved to carry out the plan of the level
‘fanya Juan” on the cropland, and supervise its

construction.

"is & harbaceous plant related
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are structures in which some parte of

destroyed due to imsproper management

ughing, digging up the structuwes to

tation of moles, etc.) and poor

structures,

s are structures which have becomes full

above the structwes. This

e to lack of maintenance in order to

T raise the height of the structures.

ure is the horizontal distance
ridge and the downslope end

ure.

R A s e

between

of the

h of the structures by the farmers is

of cropland which has yeduced the

cture is the wvertical distance

aof the ridge of the structure.

satisefy their basic needs.

between

zones in the study site are the areas

ude of about 1800 m.a.s.1.

of partial correlation

ltiple stepwise regression because it

it had negative correlation

different from the expectation

with the

of the
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Appendix 1

Achievements of the Community Forest and Soil ConservationéDevélopment Department.

t
¥

e ——————— —————————————————————————————— i —— —— i —— — — T o ot . . ot . . T — —— —— T ——— T —— ——— — —— ——

Terracing ('000 ha) !
Terracing maintenance (ha) 7183.3

Y 1E A R

2886/87 1987/88 1988/89 1989/90

5251 s e o s e

1 "47%7 655 .1 37 .01 14.5

9555 0 8956.0 5676.6 7000.0
Checkdam (km) 3094.0 . 900.L0 1066.0 661.0 256.0
Checkdam maintenance (km) == 9760.0 1019.0 279.5 146.0
Seedling production (million): 164.0 % 36245 320.3 212.77 -
Seedling planting ('000 ha) 60.0 § 12210 95.8 103.97%7 83.27
Land under closure ('000 ha) 19.6 ; 63.6 41.7 37.32 12.5
Forest area closure ('000 ha) == : 1955 0.2 314.4 -—
Planting grass on bund (kms) s % - — = 6109.1 -
Run off ditch (kms) e : - -- 108.3 --
Extension workers given training - ; 437 53.0 180.0 -
Representatives of public B
associations given training 13545.0 13681.0 8177.0 3849.0 1953.0

a. Includes activities of 23 projects under the Goverément

programme

8337.0

2
4
: )

of Ethiopia Conservation

b. Only the activities of 23 projects under the Goverﬁmenf of Ethiopia Conservation

Programme

Source: Planning and Programming Department of - MoA §198¢)

|/
¢ |
L
b
|
7
"l
i§
i

B e el
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Appendix 2

;
|
|
|

. ; | I
Conservation Works in the Peasant Association of the study Sites.

e i

Hillside Micro- iCheck- Soil Stone Level Cut
Terracing basin | dam bund bund ‘fanya Off drain
Peasant Associations (km) (000) f (k@) (km) (km) Juu' (km) {km)
1 Harto Burkito -- 140 § 0.2 5.0 - 165.0 0.2
3 Harto Kontola - 1300 | 2.0 51.0 - 380.0 8.0
3 Shakisho Shone e 100 | S T = 10.0 0.1
4. Buge = 52 1 l == 1.0 = 3C.0 0.5
5. Gacheno - 165 | 0.2 2.0 -- 62.0 0.12
6 Damota Mokanisa 46.0 422 | q.25 6.5 10.48 145.0 .025
7 Mokanis Weyge 110.0 495 | 0.3 16.4 -— 56.0 0.4
8 Shakisho Mokanisa iz 30 : !0.4 1w — 46 .0 0.25
9. Ade Koysha -- 25 # 0.2 2.5 -= 25.0 0.1
10. Ade Damota = 30 3§ 8 [P 0.7 = 60.0 g.15
11. Ade Aro -- - 1 J - 0.3 -- 80.0 0.05
12. Ade Ofa -- 80 | 0.3 3.0 - 90.0 B
13. Arc Wegera s == ; = - - 50.0 ——
14. Not classified in _ i
Peasant Associations 66.0 - 1.3 == == 301.9 e
Total 222.0 2839 1 5.06 90.8 10.48 1500.0 10 .. 12

Source: Damot Gale ‘Awraja' Agricultural Department (1991) and CONCERN (1992).




Appendix 3.
Addis Ababa University

Geography Department

Gusski T Ty

Intervieswer

Informant cocde

Address of informant: PA 1. Harto Haontola F
2. Ade fro P
R 3. Ade Koysha /44—
i Auraja

Administrative Region

Number of minutes taken for the interview

Answer the guesticons marking 'x’ in  the box where

informant ‘= response corresponds or filling in the blanks.

3.1 Family characteristics

the

The following guestions are prepared to know the family

characteristics of the informants.

1« fige of the head of the family

2a Sex i. Male /7 / 2. Femaie [/ [/
Se Educaticnal level 1. Can read and write f 7

-

Z. Cannot read and write / /
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4. I+ the informant s=says literate, what grade did vyou
comnplete?
e Material status i. =ingle £ 7
2. married oA 4
2. divarced £ #
4. separate F A 4
5. widow 7 A
H. What is the number of family members?
Tk Complete the following tahle.
Educationsl
Family member Felations ffge Sex QOccocupation level
e e
2
=
4
S
&
7
a
o5
10
i1
12
i3
igq
8. dinich of the following languages do you speak?

1. Welayitinva > A | 3. Orominva /

2. Amharic v 4. ODOthers _
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= bihat is your religion?
: Orthodox Christian / / 4, Islam / /
2. Cathelic v >. Others __
3. Protestant i &
i0. ‘bdhere is your birth place?
5 Damot Gale "Awraja’ Y 4
2 Another "awraia’ £/
11,7 I¥ vou came from anciher “awraja’, cpecify the reasons.

The Ffollowing guestions enables te wunderstand how the

farmers carvy out their farming activities.

12.

Which of the fellowing are not working days in a week?
Monday Tuesday Wednesday Thursday Friday Saturday

£ & Pl & o £ o P 4 P
Sunday

£ oL
bhich of the followings are not working dates in a month?

funderlinel).

1 2 3 4 S & 7 8 g 10 11 iz
1= i4 15 1&6 17 ig 19 20 21 22 23 24

23 258 25 28 29 30
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14, Dwnership of livestock in 199G/91

Amount of

money cellected
from the sale
Ownership of livestock
Livestock {in numbers) {birr)
Heifewr#8
Young male bulls cremazs 5 " cesmaens
Buils
COowWs peeo e
tambhs
Female adult sheep Eoeemarll bt S T
Male B i L ';_‘“_*_""_J_:’-“'-'%— P 2P e _‘_‘__"“_ -
s e et B o LB RRN R IR S ) A
Female matured goat
Male wmatwed goat P —
Coltse
Young female horse  _____ _____
Mares
Male adult horgse A———
Young male moaule
Young female pmale
Adult male 55
Adult females e
Young donkey
Female aduit dopkey . _
Male . " u e e
Foultry sl B R = e e
iS. I+ the farmer has livestock, Ffor what purpose do vyou
wutilize the animal dung?
¢ For fuel f 7

2, For fertilizing the backyard / /
.1 For fertiiizing the farms P 4
4 . " n

e For all of the above

the backyard and the

- 2

farms / 7
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Specify the amount of milk and ecgs you got in 1990/91

Amcunt af milk {litres) Incaome {Birv}

From milk
From cheezse

From butter

From =ggs

17.

18.

i9.

20.

22.

How is the grazing land owned?

et

2

I#f

==Ry-the-government--7y=feme==Is=—Collectively=wafifomrmnoa—
Priwvately It 4. Others

the grazing land is owned privately, how many ‘timads’

is iE?

How many minutes does it take on feoot from your house to

your grazing land?

How many minutes does it take on foot from vyow house to

th

e animals watering place?

Do vou think the area of the grazing land has decreased in

the past 17 vears?

h

e ;

-
.

Yes [/ / 2. No. S |

the infomrmant says yes for 8. 21, why has it decreassed?
Recause of ploughing of grazing land & F
Because of closure of grazing grounds
by the government (PAs) r £

Others

Has the number of your livestock decreased for the past 17

yvears?

1.

Yes & F P No. & o
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-

24. 1+ the informant cays vyes for 6. 23, why have they

decreased?
L Recause of shoritage of grazing ground /S
2. " " diseases of animals FA 4
Sa others __
25. How many minutes does it take on foot from vyour house to

each of the followinge?

Ry S

1 ¢ grain-wiy i

3

4,

Z26. Specify the items which you utilize as fuel?

27. How many ‘timads”’ af 1and da you own?

28. Specify the size of your farms and its distance from your

house.
Farm number Size of farm Distance from home to faras
i ‘timads” minutes
2. *timads” 0_ minutes
= ‘timads” 0 _ minutes
2. ‘*timads”’ minutes

minutes
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279. If youwr landheolding has changed since 1974, how many times

did it happen? _

E0.  If youwr landholiding has changed since 1974, what were the
reasons for its change?
1. Fopulation pressuwre F
2. WVillagisation programme J/ /
2. Others

31. Identify the specific months of agricultural actiwvity.

Floughing Sowing Heeding Harvesting
Tfﬁéé”ﬁ?'tfﬁﬁs&ﬁh”m"'"“monthé“““A“hdhtﬁé““"”“wmahths' T months

Maize

‘Teff”
Haricot bean
Rarley
Sorghum

32. Did you utilize artificial fertilizer in 1790G/717
i. Yes VA 2. MNo S

33. IFf the informant says yes, for which crops does it result

in vield increase?

Z4. If the informant save no for 8. 32, Why?

1. Because of no availability of articical fertilizer/ /
2, Because the type of the artificial fertilizer is

not appropriate for the soil 5
3 Because the artificial fertilizer is expensive

for me ' " AP 4

4, Others
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Did you utilize selected sesd in 1990/917

fd
un

; Yes N 24 No ;S

3b6. If the informant savs no for 8. 35, why?

37. 1f the selected seed has resulted in yield increase, which

crops have shown the yield increase?

e el T e T T B e e e T A g W e R A A B AT e D A ke P A% s e T gl Sl < R o T PN SR TR R ETIE——

Types of Crops Production in 19%90/971

Caffee .
- Chat W n
‘Enset®

Hanana
Sugar—cane
Avocada

B. 6Gpoual crops *

Maizee
*Teff" N | "
Haricot bean

Barley
Sorghum
Potato "
Sweet potato
Manioc

39. In which season was it good for crops in 19207717

1. Spring only [/ / 3. EBoth £
2. Bummer only J/ / 4. It was not good

in both seasons / /
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40, Indicate the amount of each crop you socld in 1990G/91.

Type of Crops One—third More than one— More than
or under third tao haif - hal+f

A. PEerennial crops & -l F il
Coffee £ S £ i
. Chat” FA 4 ;7 /f
‘Enset"” £ & & F L &
e Banana v " ST § ) /7
_..Bugar —cane SR I IS SNOR S0 APUINATUUIIURS W -
Avocado A ¢ T S
H. Appual crops
Maize /! F o &
"Teff" i £ Fr 4
Haricot bean £ v A4
Barley & F L oS r A 4
Sarghum A & & I &
Fotato &b i £/
Sweet potate ¥ ;7 F O
Manioc VA P VARV 4

41. If the informant has occupation other than farming, what
is yvour income in 1990/91°7

Occupation Income {(Rirr)

I. Faotter

2 Jeweiler
S Carpenter
4, Tanner - ___
o Heaver

&. Cther




¥ A

42. HWhich of the fallowing do you have?
i. Fadio & 4, Hodern bed C
2. Wrist watch / / 3. Leather shoe / /
3. A house with

corrugated roof / / b. WMWollen cloth / 7/

J.3 Soil Conservation

.. Jhe following questions are prepared to understand  the
farmers’ perceptiocn of soil erosion and conservation. Whatever
answer the farmer gives, 1t is confidential. What we want is

the right answer according te the ocpinion of the farmers.

A

. How was the soil erosion on this {(sample) plot before the

introduction of the level “fanva juu’?

1. No spoil erosicon & F
2 Slight =pil ercsion a4
s Moderate scil erosion /7 /
4. Severe " . Y

44, After the introductien of the level “fanya Jjuu’, how is

the soil srosion?

: No =il ercsion & &
2. Slight =spil ergsion / 7/
o Moderate sgil ercsion /7 7/

4, Severe spil erosion r A 4
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4%, Which of the feolliowings are the causes of soil ercsion on
cultivated fields according to your perception?
1. Up and down ploughing , /4
2= Not applying of animal’ manure £ £
F Roads as an agent of concentrating water / /
A Footpathe that craoss creplands as
an agent of concentrating water //
S. High density gfilivestack F
BemeeNot practising.crop rotation e oo
Ze Not applying organic matter £ F
8. Mot practising fallow * A 4
P Steep slope £
10, Heavy rain £ S
1. Run off. r
12, Others
48, Is it possikle to contrel scil erosion?
i. Yes & 2. DNo ;S
47. I+ the information says yes, which of the feollowingScan

control =sepil erocsion?



The meacsure
think

Spil concservation measure

Vo

that con—
trole erocsion

The measure
you apply on
your cropland

1. Applying animal dung A P 4
2. Fallowing £ & &£ £
3. Drainage ditches r s
4. Level ‘fanya Jjuu’ A B
S, Boil bundg vy £ T
6. Stone bund r il Py
7. BGrowing of banana on F F P
conservation structures P 4 F &
8. Growing of sugar—-cane
- on conservation structures P & 7
2. Others ;o7 F A 4
48, das there level 'fanva juu’ on your cropland?
i. Yes LS 2. No 4
49, Is there level 'fanya juwn’ on youwr crooland?
i. Yes=s A 2. HNo Vil 4
=0. I= the level ‘fanya Jjun® consistent with your past
experience?
i. Yes Lo 2. HNo £ f
51. éAre you interested in the level ‘fanya juu’?
i. Yes £ # 2. No A
=52, is the lewvel “fanya juu’ efficient in arresting csecil
erosion?
i. Yes A Z. NNo £ &
S3. fAccording to yvouwr opinion, deese the level ‘fanva juu’ have
acceptance?
i. Yes Y 2. HNo v
54, Do vou want to continue the adeootion of the level “fanvya

Juu”?

Yeo i/ Bow
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5. Did you maintain the conservation structures?

1. Yes VT 2. No £ &

Sh. I¥ the informant says ves for . &5, how many times did
vou maintain?

: B One time partial maintenance of the conservation
structures per yvear in fear of breaching of a bund
may cause severe erosion in lower sites. £ &

2. One time partial maintenance of the conservation

— structures-per.year._as._a result of iis acceptance./ /

3. Cne time complete. maintenance of the conservation

. e I R R IR EEEE—————
structures per year in fear of breaching of a bund
may cause severe erosion intlawer sites. - &L A

4, One tiﬁe complete maintenance of the conservation
structures per year as a result of its ascceptance./ /

S Two or more partial maintenance of the conservation
structures per year in fear of breaching of a bund
may cause severe =rosion in lower sites. &

B, Two or more partial maintenance of the conservatiaon
structures per year as a result of its acceptance.s 7

F Two or more complete maintenance of the conservation
struetures per year in fear of breaching of bund may
cause severe srasion in lower sites. Z &

8. Two or more complete maintenance of the conservation
structures per year a5 a result of its acceptance.s 7/

57« I¥f the informant says no for 8. S5, why did vyou not

maintain the conservation structures?
3 Because of habitation of moles in conservation

siructures P 4
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2 Recause of encroachment of grass on the cropland / /
Sa Because of loss of cropland £ £
4. ai " only slight eracsion 7o
S. " " pnon—existence of ercsion £ r
& a " = 1 abour * ST 3
Fa Because of difficulty of up and down pinughing #F AL

8. Gthers

8. Who should maintain the conserwvation structure in your

opinion?

1. Frivately
PR ARSI B o1 1 B0 1 <. et S 5, = ¥ o e S T i
3 Others
9. If help is needed to continue maintenance of the level
“fanya juu’, what kind of help do you need?
1. Labour 4. Shovel and pickaxe
2. Education 5. Dthers

N Food for work

Instruction. if the informant has conservation structure=s on
a single plot, ask 6. 50 to 63. But if he has
structures on more than one plot go to Q. 64 to
67 .

&0, Did you destroy one of the 1lines or more of the

conservation structures?
i. Yes J/ / 2. Moo £ F

&1. If the informant says yes, why did you destroy?

1.5 Because of habitation of moles in conservation

structures i
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2 Because of encroachment of arass on the cropland /7 /7
S Because of loss of cropland EA 4
4. Recaucse of only slight erosion & &
5. Hecause of non—existence of erosion 5/

S Because of difficulty of up and down oloughing C
Tu Because of change of landholding ik F

8. Others

Did you destroy the whole conservation structures?

1z Yec Vi e Mo o

64,

&b,

If the informant says vyes for O. 62, why did you totally

destroy the conservation structures? T
e RBecause of habitation of moles in the conserwvation
structures FA
2. Because of encroachment of grass on the cropland / J
= Because of loss of croeopland £ &
4. Because of only slight erocsion "4 §
= # " non—existence of erosion Y4
= . " difficulty of up and down ploughing A4
r 48 Because of change of landhelding L4
8. Cthers o A L _ _
Did vyou destray one of the lines or mare of the

conservation structures?

1. Yes v 2. Ho. £ f

If the informant says yes for .64, in which of the plots
did vyou destroy the structures 7

i. In some of the plots / / 2. In &ll of the plots / /
If the informant =says that he destroved the siructures in
some of the plots, why did vou destroy the structures in

some of the plots?



1. Because of habitation of moles in the conservation
structures &
2. Because of difficulty of up and down ploughing - 4
Z Because of change of landholding S 4
4. i * only slight erosion on these plots F A 4
=. " ' higher loss of cropland in these plots/s /

Because of non—existence of ercsion in these plots/ /7

N

Because of encroachment of grass aon these

croplands F L

6H8.

&9,

8. Others

If the informant =says he destroyed the conservation

structuwres in all plots, why did vyvou destroy in all plots?

i. Recause of habitation of moles in conservation
structures I A

2. Because of difficulty of up and down ploughing / /

Se & "  change of lancholding 4
4. " " only slight ercsion in all plots & 7
Sa H " o non-exictence of erpsion in all plots 7/ /
& Because of much loss of cropland in all plots £ 7
£ Because of encroachment of grass in all plots £ I

g8. Others

1¥ vou destroyed the whpole structures in a plet or plots,
when did you destroy them? o o o o

If you destroyed the whole structures in a plot or plots,

why did you do it?

1. Because of habitation of moles in the conservation
structures £/
2. Because of difficulty of up and down ploughing ¥ Z

- " change of landholding T

il
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4. " " only—-slight erasien V.
a Because of non—existence of erosion P |
& Recause of loss of cropland i
& Because of encroachment of grass £
8. Others I
nstyr i o0 . If there is level “fanya juu’ on vour cropland

at present answer 0.70 to 72.

70. Did vou plant sugar—cane, banana, etc on the conservation
s "1 o ¥ o L 1 i = 2 S
1. Yes £ 2. No 7 &
7i. If there is grass on the conservation structure,; what type
is it?
1. ifLocal grass P4 2. dew type £ F
D There is no grass

72. Have vou practised cut and carry of grass from

conservation structures?

i. Yes S o 2. HNo £ F
7 If the informant says yes for 8. 72 at what time of the
yvear do wyou do it?
1. Only when crops are grown 7 A
. Throughout the yesar & o
74. Do wyou allow livestock to graze on the conservation

structures after crop harvest?
i. Yes £ A Z. No 7,/

TS. I=s {was}) there difficulty created after the introduction
of the conservation structures?

1. Yes v 2. No £ o

B B e e P 1 it T T R T ey T SR M Y i, T
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77.

78.

i+ the informant says ves for @. 75, what are the
difficulties?

i Habitation of moles in the conservation

structures £ r

2. Difficulty of up and down ploughing s
3. Change of landholding £/
4. Only slight ercsion s 7
S Non=exicstence of erosion 7 S 3
e i ———————— e —
Za Encroachment of grass from structures £/
a. Oothers - 5.8

Do vou ploucgh up and down in the treated plots?

i. Yes ;oS 2. No s

What was the size of the plot {i.e. =sample plot) in
‘timade’ befare +the intreoduction of the conservation

¥
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structures?

If the size of the

Now many

ia

i

2]
"

Ja

i

‘timads”
One—qguarter of a
One—third B 2

Half ‘timad’

Three—quarter of a

Cthers

*timad’

"

‘timad”’

did it decrease?

plot decreased after

its treatment, by




80. Complete the fellowing table.

Average production be— Average productian
fore the construction after the construc-—
Types of tion of the level
crops of the level 'fanya juu’ ) *fanya juu’
1. Maize in
Balf Llimad @ 3200 9o kq. kg.
2. CTeff” in ) _
half timad  __ kg. kg.
T R BT O O D At ot st e e e e 2250
in hal¥ timad  _ kg 00000 k-
4. Rarley in
half timad ___ kg ka.
. Borghum in
21+ timad kg 0000 kg.

8i. According te vyouwr opinion, if grass 1is grown on the
conservation structure, will it be egually beneficial to
the crop production?
i. Yes £/ 2. No Yy
82. When was the conservation structure constructed on vyour
cropland? ___
Instruction. Answer the statements that Ffollow by saying
agree or dicsagree. We are egually interested

whether you agree or disagree to the statements.
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3. Maintenance of the conservation
structure is a farmer ‘s responsibility. F A ] A |

84, Fersonally, I feel competent to have
technical capacity of maintaining
the conservation structure. £/ e

8%, The extension agents impose a greater
strain upan the farmer ‘s way of

cultivating the land. 7 7 & f
84, The conservation . structures _have
created inconveniences. !/ / il
87. The 'toneervation stractures help e asmenmeimaisess s
control scil loss and run off. £ & /7

88. The introduction of the structures
have increaced the volume of
agricultural. production aon the
sample plot. Vi £ 2

89. The structures have increased the
nusber of cultivations to prepare
the csesd-bed. - 2 I

F0. The loss of cropland due to structures
has decreased the income of the
farmer. ¥ S 4 ;7

F1. The raised part and ditch aof the
structures help control procupine
from cropland. £ A 4

F2. The structures control the

washing away of fertilizer from

cropland. : /7 A 4
3. The structures on my cropland

exist without my approval. £ S e

F4. Traditional way of managing the
land is better than the new one. v A

F5. It is possible to prevent water erocsion. / 7/ -2 4
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cant'd
F6. HMany farmers do not want to follow
their separate and indiwvidual ways
without regard to the society’s
Norms. T 4 P

97 The structure takes land ocut of
production which is wvery much
needed to satisfy the feood

reqguirements of the family. £ F FA
?8. The structures have not brought

significant benefits to the farmer. A | A
9. I do not feel insecurity of land holding / / v

100, I allow the existence of the structures
—on. my cropland becauise of fear of
the government and PA. o/ £/

e R g T g e P M R P B 38 T,y M A W T T o 5 T R - T B G 1l s o ST i L SR ot 2 R e T —

These questions help understand how the farmers exchange

views with each other and with agricultural extension agents.

i01. Do vou participate in social organization?
1. Yes £ F 2. ©Ho £,/
102. IFf the informant says vyes for ©O. 101, in which social

organizations did you participate in 1990/917

i. ‘Debo F 7 4. Religious meetings /[ /
2. CTEdir’ /7 5. GOtheres _______________
3. TEkub” £ 7

i03. If vou go on foot to the Damot Gale "Awraja’ Agricultural

Department how much time do you take? ____ minutes.
134, How many times did vyou meet the s0il  and water
conservation =sgent in 1990/91%7? times.

105. Do you have a radio?

1. Yes P Pw No F A 4
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i0&6. IF the informant says vyes for 8. 105, to which radio

programme do you listen to?

i. To the agricultural radio programme broadcast

in Amharic L L
2. To the sducational radio programme broadcast

in Welayitnya Al &
Z. Gthers ___ e A

107. If the informant says the educational radio programme
e rpadeast in MWelayitinya, how many time do you listen in a

week?  times.

i08. If the informant says the agricultuwral radio programme
broadcast in Amharic,; haow many times do you listen in a

week? times.

1i0%9. From whom do yvou listen about innovation?

1. From merchants r
2. From friends £of
, o From travellers s
4. From soil and water conserwvation agents £
5. From relatives - /1
& others
110, Were there meetings about conservation af natural

resources in 19390/917

i. Yes AP 2 Pu No I
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111. IFf the farmer says yes for 8. 100, how many times did you
participate in the weetings? ___ times.
112, I¥ you participated in the s=sci1l conservation works, how
many days did you work till the end of 1990/917
__________________________ days.
1iiZ. How many times do you go to market in a week?
N times.
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Appendix 4

Erosion damage and state of the level "fanya juu’ recording

gt e 5 Py

form.
£rpsion features
Hooof Bizension of rills Lguilies
Date of Orner of rills & frea of

Egam___ _the plot  location  Elevetion  guilies  iemgth Bidth  Depth damage

T NN

Source: Adapted from SCRFP {(1991: 83-92)
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Conservation
fepersl e
Shape Tragitional - 7 nageseqt
drainzge ditch No. of Type of
fingle Shape Type Gradient  tillsges  smenzgesenis State of the structure
S e b g e st 5 e R T L= RSN, e B

Source:

Adapted from SCRP

{1991: 83-22)
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Continued

Canzervation Adjzcent area
inter- Inter- Heijht of ¥idth of  Run off Damage caused by run off
Structure Structure the struc- the struc- coming fros froacropland
clope slope length ture ture upslope down slope

Source: Adapted from SCRFP {1991: 83-92)
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Appendix 35

Rills, gullies, and area of erosion damzage in the treated
plats.
Flot Total No. of rills No. of gullies Area of
P Area (m2) {in numbers) {in numbers) damage im?)
1 J00G, 00 1 a 1200.0
2 4658, 04 3 O 0.0
= 754,000 i = 67640
G B4 V500 28 3 S16G.0
o I094.50 3 0 3094.35
& 2517.20 20 2 89.90
= T Bl g . T
8 1729.75 24 Q 245,40
7 4176.00 Q 0O 2088.0
10 7832.25 4 Q 794.5
i1 4480, 00 2 0 20G0.0
12 1020, 350 4] ) 0.0
e 1612.00 O 0 G.0
ig 2368.00 13 O 492.0
i5 I060,80 i1 Q 1010.0
is 4500, 00 20 Q A75.0
17 F2546. 60 1 0 32TH. 6
18 129460, 10 1 Q HO22.9
i Z053.90 g GO 4.0
2 J100. 00 5 1 620.0
21 7037.80 25 O 15992.5
22 80446, 00 1 Q 0.0
25 2703468 b s 0 0.0
=4 J120.00 1 Q 1560.0
25 4250,00 O 0 2000.0
Z4 384.90 i2 1 2350.0
27 1020, 00 = 2 510.0
= 5282, 00 5 Q 7450.0
27 S226.00 2 2 1006.0
ID 510,00 G o] 260.0
Total 133114.68 252 14 I92246.9

Source: Field survey, 1271.
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Appendix &

Slope reduction and average inter—structure slope length in the
treated plots.

Inter—-struc— Slope of Slaope Slope

Plat ture slope cropland reduction length
No. {%) {%) (%) {m}

1 e 10,0 - b7 13.47
2 L. 7 L7 0.0 24.45
= 2.9 4.7 1.8 20,73
i TeS 8 B s 0.4 2ETRg——
5 5.3 8.3 2.0 21.00
E - ——— % S - T3 S Q2O 20,00
7 92 10.0 0.8 20.00
8 5.0 5.0 0.0 25.00
9 7= 12,5 4.6 31.00
i0 10.3 11.7 1.4 25.50
i1 11.7 11.7 0.0 32.25
iz P oy 3.4 29.25
13 b | b.7 D.H 223,50
14 HRub DT &H.1 19.4G
15 L &.7 Jaa 19.70
i4 8.3 8.3 0.0 i4.43
1.7 TS 7.5 Q.0 51.00
i8 4.1 5.9 i.4 25.00
19 Zail) 7.0 0.0 39.00
Z20 ba7 12.5 5.8 29.00
21 7.8 15.0 7ah 24,560
22 4.9 11.7 6.8 22.50

3 &.8 9.2 12.5 78.00
24 4.2 8.0 3.8 S52.00
25 5.9 8.3 2.4 31.00
26 8.5 Y17 B2 68,50
27 10.2 16, F 5.5 37.400
28 i1.8 12,7 Q.9 11.20
29 8.5 13,0 4.5 19.98
20 4.2 5.0 0.8 13.48

Scurce: Field suwrvey, 1991.
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APPENDIX 7

ANOVA Tables

significance testing
model of pasitive attitude of farmers

of the regression
and adoption of the

7a. ANOVA tabhle for
level ‘fanya juu’
————————————————— gum of
Source Squares
Regression 853177.847
Residual 87871.273X

SNSRI - | T o - o~ . S,

LA73049.120

fiean of
squares

85177.847
4437724

Degree of F
fresedom Ratio
i 121.931
i98

e O T A1 F=3 84 (atT 00T " signi ficance level) ;e

7b. ANOVA table for significance testing of the regression
model of perception of water erosicon and adoption of the
level “fanya juu’

o Sum of Mean of Degree of | F
Source Sgquares squares freedom Ratio
Regression 4K2T99.977 {4H299.977 1 T72.327

Residual i24674%. 150 64G. 147 198

Adj.total

173049.120

Critical F= .84 {at 0.05 significance level)

7c. ANOYA table for
the level "fanya Jjuu’
Sum of
Souwrce Squares
Regression 22912.950

Residual

Adi.total

1501346, 170

173049, 120

significance testing
model of perception of yvield increase and

Fiean of
Squares

22912.950
758.263

of the regression

the adoption of

Degree of =
freedom Hatio
1 0,218
198

Critical

F= 3.84 {(at 0.05 significance level).
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