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ABSTRACT 

The Western Catchment of Cherake River is one of the 

erosion prone areas in Ethiopia. Natural and human factors 

in combination have caused considerable erosion damage to the 

soil resource in the area. In order to mitigate the severity 

of this problem, structural conservation measures have been 

intr-oduced since 1985.. To e>:amine the adoption of the 

conser-vati on structures, a sampl e of 200 plots vJ;ere randoml y 

selected and the owners of thes e plots were interviewed with 

reference to their respective sample plots. 

Of the nine independent variables considered for the 

e >:pl anati on of the adopti on of the conser-vati on structures, 

the stepwise multiple regression analysis revealed that the 

at ti tude of f arme,..-s to,,"Jards the conser-vati on structures l' 

perception of soil erosion, and size oT +arm are the most 

significant .. 

The other factors that inflLlenced majority of farmers to 

accept the conservation structure are its efficiency at 

controlling run off., reducing loss of soil and fertilizers., 

and increase of yield in lower altitudinal zones. On the 

contrary, inconveniences to the crosswise ploughing in 

steeper slopes, habitation of moles in the conservation 

strLlctures, and loss of cropland have caused some of the 

farmers to reject the conservation structures. These 

shortcomings of the conservation structures are the major 

causes for lack of maintenance of structures, development of 

terraces, and efficient control of erosion. 
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2. 

3. 
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= J. 

CHAPTER ONE 

I NTRODUCTI ON 

1.1 Definitioo o f Term~ 

£li;.centan c e is an a ct of approv al of the worth of a thing , 

for e xample an innovation. 

Adopt i QD is an acceptance and use of an 

( Misiko, 1976:40) , =:.uch as stt-Ltctura l conservation 

measure .. it involves maintenance of s t ructLlres, 

stabili z ing b y gro~ing of v egetation below the structures, 

etc. in o r der- to keep them in 'gooo condition .. 

'Fan v a iULI is a which means 'throw up 

hi 11 slope '. In t.his conte): t ., 1 eve} 'f aoya juu is 

defined as an emben;, ment along the contour made of sai I 

and lot- stone a basi n at it s lower s ide {Hur ni, 

1986:44) . 

I nnovation is an idea or p rac t ice , or object perce i ved as 

n ew by an individual . 

is a C\vlarenes=· of the phys.i cal a n d 

social environment , f o !-- e >:amp le perception of soil erosion 

on one's cropland . 



6. 

7 . 

8. 

9. 

2 

Rill is an ephemera l featu~E which h~s small channel made 

bV Et-cos.ion (Mot-gar:, 1980; 10)" 

the ma>:imum depth of a rill. 

"Fifty ems is considered as 

It is a temporary feature as 

it IS usually destroyed by p loughing. 

Gul l y 

which 

is a r-el at i vel '( permanent steepsi ded "'Jatar cours.e 

2>: per i ences ephemeral f 1 09'~S during r-ai nstorm 

(Morgan, 1 980 :10). 

Cropl2.nd ~also called cultivated 1 and) is I and 

elil ti "·.rat i on or unrler temporary fa ll o,," CHurni, 1986:37) . 

In this case it mainly refers to the 1 and 

cultivation where cons.ervat i on structures had 

under 

been 

cc<ns.tructed .. The structural conservation measures \.-Iere 

not cDn9.tructed in the 

pErenni al c rops such as· 

included in the c~oplands _ 

qa~dens 

coffE'e~ 

wh:i ch usual! y groj;J 

thus they were not 

Sc.i 1 conservation structures refers to the movement of 

earth and may b e grouped i n t o fi ve ma in c a tegor ies: bench 

(i ncl udi og terracing and bunding), d rai naqe channels~ 

c heckdams and tillage prac t ices (FAD,. vol ~ 1, 

198603:267) ~ Level 'fanya juu i s one of the type:- of 

structures that eventually enables terr ace forma t ion ~ 

1.2 The Problem; AD Appr ai sal 

Agriculture is the backbone of the Ethiop ian economy . It 

contributes about 4 5 per cent to the GDP, 90 per cen t t o €>:port 



earnings and 85 per cent to the tota l employmen t and li velihood 

198621: 76). Rai n-f e d C Ltl ti vati on of c rops is 

mainly confined to the hi ghl and s ' " Accor di ng to the Ethiop ian 

Highlands Reclamation Study {EHRS) the Ethiopian hi g h lands 

cDnt,ib u ting only a bout 50 per cent of the tota l a re a of the 

count ry ~ accommodate appro>:imi'ltely 88 per cent of the tota l 

populat i on of the c ountry, a nd a ccount for o ver 95 per cent of 

its regularly cropped lands, about t \.-J o -third of its li vestock, 

and o ver 9() pEr cent of the nati ona l economi c act ivity ( FAD" 

1.~l c< l.. 1, 1986.a: XV I I ) .. 

The soi l resource of the EthiDpiaJ' highland s a re seriously 

affected by The Western Catchmen t of the Cherake 

;:;;i ·· .. 'er vJhi eh of the Ethiopian highlarlds is not a n 

Figure i ) " The naturE of topography ~slDpe, 

s1 c'pe ~.hapE', and s. lc.p e 1 e-ngth) is the major factor for this 

prablem .. Ero~. ion increases Hi th increase in slop e steepness, 

and s lope length as a reSLllt of i ner-se.sE'S in v elocity and 

vol ume of surface run of f (Morgan, 1980:24; Thomas, 1984:19) . . 
Fault scarps, ban ks of sever~l st reams 1 and steep hillsides are 

the ma j or con tributing factor s to !"::.oi 1 erosi on in the s tudy 

o?rea .. 

The other major cause of eros iDn is the improper f armi ng 

Up and downhil l ploughing open the way for run off . 

A<:.. the r u n of f fl o ws 1 t h ere will be high e nergy available 

soil particles Moreover, the high 

int ensity of pl oug hing destroys soil 8ggregat e and prepares it 

fD t- tranSpDr t .. 



Fir . 1 . Lan~ ~eEr2d8tic~ in the llestern Catc~ment of 
Che r ake Rive r 

Sourc e : Tho t o August , 1991 . 



The reckless cutting trees for fi ret-Jood, for 

ceonstruction of houses, and for ha\.'i ng E');tra farm} ands have 

alEo contributed to accel er- ated erosi on. Croplands are not 

s u fficient ly covered during the most erosive rainfall in June 

and JLI!Y. As a result, heavy soi 1 loss occurs during these 

months .. 

High density of 1 i vestock a lso causes darBage to the 

vegetation cover by e~cessiye grazing. Furthermore, high 

density of livestock di sturbs the 50i I !:.tructuFE by trampling 

~nd exposing the soil to erosion. 

The increase in popu l ation has extended farming practices 

to more vulnerable land and reduced fallow periods. 

8v-H'-aja' 2 in which the study si te is found, has one of the 

highe~t popul at i c.n densitie:. ~223 persc.ns/km2) in Ethiopia 

(CSO, 1986: 23) . The high density of pc-pul ati on and the 

consequent demand for land farmErs te. plough 

marginal lands which are very vulnerable to erosiDn~ 

ContinLIOUS ploughing without suffi cient period o f f a llowing (in 

G!"- der to feed the dense pOPLll ation) has \o"IDr~.ened the condition .. 

Erosion brings about loss of soil fertility, decreased 

infiltration, and diminished of soi I s 

1987! 152) . The loss uf soil io-.<hethe!-- in quant it at i \/E' 

qualitative terms results in degradation of the 1 and re£;·QUr-ce 

and long-term decline in biological productivity ~VelDZQ, 



6 

1987,10) . Land degrada.tion maJ,es more severE the consequences 

of drought on agricultural production and a<;wiculturaJ. 

product ivity (Hurni, 1988:124)" 

Currently., the Ethiopia.n govErnrflent and international 

or"g ani zati 005;· are ma~,ing considerable efforts to conserve the 

natural resources. But the t-ecentl y i ntr-oduced conser-vat i on 

mea5:·ures by these authorities arE- mainly of structural type 

':FAO., Vol,. 1., 1986a: 236) .. 

fOCUSES on the identific:ation of soc.:i.o~ 

cultural factors that influence the adoption and management of 

one e.f the str-uctural conser-vat i on mea::·ures" i" E the 1 eve! 

'fanya JUL.1 in Chera~,e River (North 

Orno Administrative Region). The 1e-· .... e1 'f2.n'la juu' is the onl~i 

se.i 1 conservation strLlcture introduced into the croplands of 

the stud'y' are a . The other- types 0 ';: conservat i on measure=:_ \fiere 

underta~~en off -farm (Ese Appendi): 2) . 

The const r uction of the conservation s.-tructur-es 

E):ecuted unOET Fe·cd For Work (FFW) programmes. 

paid <food and o il ) per '~m . of bundinq. This has resulted in 

the achi eve-ments. quantitative than qual i tat i ·· .. 'E 

\)01.1 1986a: 272) • Th us " con=:tt-ucted 

conservation structlires are apparent in the at-ea . 

farmer- =. II-Jere advi £.ed to maintain t heir indivi dual 

conservation structurES on the croplands . BLtt .l aeh of 
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wil1in~Ges5 of the farme~s in maintaining the soil conservation 

the farmlands y.i a s ob~.er\ied by the researchE~- . 

FAO iVol . 1 . 198 6a: 272) and Amara ( 1988:87 ) state the f armers 

res i stance and lack of willingness to mai n tair) conservation 

stt-uctUr€?S is due to 1 arge ar--ea of 1 and taken o ut of 

pre-ducti eon, prob l ern of roc-dents 

the plc<ugh and Q):en. 

a nd difficulty of tur ning round 

1.3 Objectives of the Stlldy 

The purpose of the researc h is to examine the adoption of 

The problem encountered by each farmer 

i n ~dop ting the level 'fanya juu vii 11 be e>:p lored .. In 

addition", the reasons that e:>:plain the CaUSE5:· ecf 1 ack of 

interest in the maintenanCE of the level ' fanya juu !.'I i 1 1 be 

e >: ami ned . 

1. 

~' .. 

The research has ttlE following specifi c ob j ec ti ves: 

To aSSE' 5.S the factors that he.ve motivated OF' deterred 

farmErs in the adoption of the level 'f3nya juu " . 

the 

To e)~ ami ne the manag e men t a nd s tate of the l eve l 'fanva 

juu where it is adopted. 

To identify solutions to the con straiflt5 on the a d Dption 

of t he level 'fanya juu'. 
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1.4 Li t e r a t u re Rey i...e.ki. 

1. 4. 1 ~adQptiQn proc~ 

Decision to adop t a nd innovation ta~~es time . Throu gh the 

pas.sage c,f time, people- appear to go th r ough a series of 

di stingu i s h ab l e stages i n t he adoption process . Th e s t ages i n 

the adoption proce!:. ~. ar e BVlareneS5 1 i nteres.t ., 

tria l,. a nd adop t ion {Rogers and 

1 966 : 3-4 ; Bi ,::-r at, 1980: 20) . 

Shoemaker , 1 97 1 :25, 

It is f r u itful to. 

Eva lu a ti o n, 

L i onberger ., 

follo,-, t h e 

existing patterns of the adoption process than to try to cut or 

change them (Lionberger, 1966:8 ). 

Quoting COLICh \1964. cited Jc.nes 1967) . ZemenfeSE 

(1985:30) points out that the decisions to. adopt are classified 

into fc<ur-'!- i.e. voluntarv or optiona l adoption, adoption by 

directives., adoption by coercion~ an d grou p Bdoption. \l-Jhen the 

dec i si o n -maker and adopter- is not the same per <;·on . the adopter 

of the i n n ovation may 

accep t th e i nn ovat ion . 

adop t ion proce <;.s. 

Gov ern ments:_ may 

not g et suff icient t imE to eval Llate ar. d 

Th a t means t here is a s hort -cut o f t h e 

b E invo lved e i they- at the beginning or 

la t e r stages i n the cpurse o f the adoption process. The r ol e 

o f the gover nmen t cou l d be of i n f ctrmati Dn 

': i rtf or-iiJan t) , o f respons} b i 1 i ty (spon s or ) 

enforcement by i n the 

adoption process (AlvE~ an d Morill , 1975 ! 299-30(~ ). 
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In EthiDp ia~ conservation is 1 arqel y ~ prog r- at:lme that i-las 

and Soi 1 CDn5.er-·.tat i on Devel opment Dep2~rt men t (CFSCDDi E): t ens.i on 

aqents, State Forest Cc,nser-vation Deve! opff.ent Depay·tment 

(SFCDD) and PAs 198 6 a ! 280) .. HenCE, 5::.oi 1 

conser-V2.t.:i on 5".trllctures vler-e constructed on cropland without 

givil19 the needed time for the farmers ' decision-ma':ing in th e 

adoption process . 

1. 4.2 Adoption Studies in Ethiopia 

(1 9 75: "';5) i n VE=.ti gated the several 

independent variables to explain the adoption of agr-i cul tural 

impruvement. Aqr i c uI tur.:tl communication~ personal possession, 

knowledge E ) : tens:.j on ii.gent .. gr- oup membership, and 

are fuund to be highl y positively correlated 

with the ~doptiGn of agricultural 

13i STat (1980! 130) cc.nsi de-red 18 independent variablES to 

elu.cidatE of fertilizer use in J i ma and B~ko 

ai.o'~rajas · .. He f ound t hat man-land ratjo~ ox-to-Iand ratio, and 

borrowings are highly and posit ively correlated with fertili z er 

USE' .. 

al =·0 stu.di ed the role of independent 

v ariables to E):plain the adoption of a g ricultural innovations 

(improved var i e t ies of crops, soil management 1 and implements) 

in Ch ilalo Ten independent variables (debt 



avoid anCE, traditianalism~ attendance at meeti ngs., attendance 

at demonstrations, farme rs vi si t at tTlodel farmers, number of 

wives, number of female children, number of other dependents, 

age of faFmer~ and farmers visit to Extension centre) explained 

56 per cent of the var- i anCE> in the adop t i Dn c.f agricultural 

innovat ion (Aregay , 1975:182). 

It .?na ;: 1985: -4) i nvest.i gated se\lera l variables to expl8in 

the adoption pattet-ns of improved s Eed and fertilizer in Cheba. 

and Jibat and t1echa a .... irajas of Ethiopia ... He 

found that as the values of livestocJ=, price of farm input, an d 

non - farm income i ncrea=·E' the adoption of i mpro.., .. ed seed and 

fertili2er also increases. 

Some of the factors that deter the adoption of strLlctUt-al 

conservation meesures are loss o f cropland, i nc:onveni ences fc.r 

p I c.tJgh J, DO: 1 encr-oachment of weeds, and 

hc..bi tati 0:1 in the structures. 1984:27-28; Ibarra, 

1984:21.). 

YDhanese ( 1989! 114 j al =.0 poi nt~. ou t that very 51 ov~ 

of the conservat ion techniquE could be due to the 

absence of di scussi on with the farmers, failure to educate the 

farmers, and the' slow respons.e o f const?l'-vation strLlctures i n 

terms of crop yield imprDvenlent . Th e insecurity of land tenLlre 

and the CD~.t incurred the present land user have a l so 

created r-e l uct ancy to undertake either construct ion c·r 

maintenance of conservation structures (FAD, Vol.l, 1986a: 235; 
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Aggrey-Mensah~ ] 9 84:23-42) . Lack of ",;inning 

the confidence of the rural c o mmunity also contributes to the 

fai 1 Lit-e of conservation devel opment (Kohler and 

Jefna l,1 989:8) .. 

1.4.3 Degradatjon and Conser vation of SOilS in Ethiopia 

Climate 

topogr aph y 

(erosivity 

\ s.! ope and 

of rainfa ll), vegetat ion cO'ler~ 

slope length), soil proper-ty 

(erodibility), and land use determine the extent and magnitude 

of \o"~ater erosion (Lar!::.on et a1 1987,9). The Soil Conservation 

Research Project (SCRP, 1988:V and Mesfin, 1988:264) indicate 

that the inappropriate land management practices <reduction of 

fallovi years" ploLlghing of marginal lands~ 

par--t i cuI ar 1 y for 'tef'" removal of dung and crop residues, 

oVErgra.z ing~ trampling, etc .. ) have incr-eased the 

vulnerability of the 5031 resource Df Ethiopia to accel er ated 

Eros.ie," ':s.ee Section 1.2) .. 

Erosion t-esult.s in sc.il degradr?tion4 Soi 1 deg t- adat i or. can 

be defined ~s the deterioration in the quantity and quali t y of 

the seol I resource and implie s parti 131 total loss o f 

pr-Gductivity due to water erosion (Velozo , 1987:10). 

Effects of erosion include reduced permeab ility and water 

retention in s.C..l 1 s, i ncr-eas.ed run c.f f wh i ch leads to f looding 

and ch 2 nges in depth of and ere.si on of banks of 

ri vers and streams (Kassas, 1984:13 ; FAG, 1986c: 57). The 

mi :·L\se and los-s Df the protecti ve cover of the s.o i 1, aggra-''/a ted 
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by drought. ~ will lead the region to ass ume the ch~racteristic 

of t.he dE=.ert 1985.: 1; FAD, 1986c! 64·; 

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

The decline of civilizations such as the A~~sumite lcingdom, 

Lalibella, Gonder , and Menz are believed to be caused by thE' 

degradation of the s.oi 1 reSQUt- CE (Butzer, 1982~33 ),. Emperor 

Minilik was on the verge c.f changing his capita l <Addis Ababa} 

to Addi s Al em because of the E>:hat.lsti on of y~oc.d for fuel and 

building . But the introduction of eucalyptus tree made thE' 

Emperor abandon hi s idea (Pankhut-st, 1964: 250-251) • 

SCRP (1988:V) estimated that 1.6 billion torlS of soil per 

slopes in Ethiopia. Measu~ement of soil 

I DSS· recorded by SCRP {1988;17) and BeJay {1990:28) ft-om plot". 

il' Gununo, (Northern Omo AdministrativE Region) vary from 0 on 

gras!:.l ands. to 385.7 tons/ha/yr on conti nuoLlsI ·'l hacked bare 

fal l o\o'i plots .. Belay (1990;128) estimated a net soil loss rate 

of 75 tons/ha/yr for Gllnuno area, The findings of Belay a150 

indicate that the total 1 C'~·=·E"S of Drganic matter, sodium, 

potassium, ca l ci um ~ magnesium from bare fallow run off plots as 

a 9()3" 166.43, 8.96 .92, 94 .. 28 

kgs/ha/yr respectively . 

The ult in~ata effect c.f ero51on i~. a de-cline and loss c.f 

soil prc.ducti\,'ity.~ Belay (1 990: 124-126) employed yield to 

estimate pr CrOUC t i ·'.ti t ."!" changes in slightly, moderately, 

Gununo area. He converted the grain 

and seed yield data into percentage productivity valUES, by 
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E x pressing the yield values as per cent Df the maximum y i e ld on 

the slightly erDded SDi 1 !: .• Th is per-fos- med to comDa~- E' 

producti ... /ity of S Dils that in diffe..-ent crop::;-. • 

The raltionship between topsoil dept f1, and percentage of soi 1 

pre,ductivity values is iII ustt- acted in Figure 2. Bel ?,y 

elaborates that severely and moderate1 V eroded soi 1 shave sai 1 

1 E5S than 33 per- cen t, and 33 to 91 per cen t 

res.pee t i VE l y. Thes.eo indicate redLlction in productivity from 

the initial level by mOt-e- than 67 per cent on the severel y 

eroded soils «nd 9 to 67 per c ent on the moder atel V erodEd 

5Dil~. " 

It is e~.timated that the cost of degradation from 1 and 

goi n9 OLlt of pr-oduct i on and lovleT- crop 'Y'i el d!2., ctnd graz i ng l.:'lnd 

(i n gra~.s in Ethiopia is 11873 millions and 3388 

milli ons Birr respectiv81y fr om tl1E year 1985-2010 (FAD, Vol.l~ 

1986a::22 7) , F;.~O further states that per capita income would 

fall from the present level of Ethiopi an Birr 102 to 65 for t h e 

crDp farmer and Ethiopian 72 to 58 for Ii vEstock 

farmer in the year 201(l. 

To counter the erosion problem the Ethiopian ~armers have 

traditionally practisEd a. number of water contro l and 5;.01 1 

cc.::servati on t .echni qUE'S et a1 ~ , 1985:: 5) • The 

tradition&l field terr acing of the Konso people and the farmers 
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of the Abay gorqe and Hararghe higtllands can be cited as good 
, 

Ministry of Agriculture (MOA~1988:1-5) reports that 

ma in traditional conservation practicES in Ethiop ia include 

contour ploughing1 ridging (for tuber crc.'ps) manur i ng 1 Ct"- UP 

rotation, fallowing. ratooning, relay ct-oppi ng, intercropping, 

alley croppirlg, mulching, cut and 

g t-aded di agona l cut off and path, cambered bed~., level bunds , 

and bench telr ac es. But these are not 

universally practised by al l rural community . 

Inter-national agencies slic h as FAO'J and Food 

Programme (WFP) have supported conservation activities since 

CONCERN and Care-Ethiopia are 

031 ~·o participatinq in direct implementation c. f conservati on 

pr ogr ilmmE"S" The Ethiopian agencies facilitate 

conservation worl~s CFSCDD and SFCDD under NOA 

(see Appendi )~ 1), the Ethiopian F:ed Cr os-·s Sc..c i et y ,. and the 

F:elief and F:ehabi 1 i tat i on The Damot Gale 

'Awaraja' Agricultural Dep2rtmE'nt 5011 and "tater" c onservati on 

agents and CONCERN have been involved in out 

conservation ~~or:'s in the study site (see Appendi >: 2). 

Ins.t.i tute Df Agr i cu] tl..lr a1 F:esearch ( ! AR) , Alemay 

Agricultural CFSCDD and SCF:P are undertaking 

conservation r Esea~-c h 1986: 261) • SCRP has 

established 7 S.l tes in different Bgroecol 091 cal 

r-egions s.ince 1981 <SCF:P, 1986:10),. 
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1.5 SjQnj£Lc~nc e of the Study 

Studies relating to the adopti e.n of 

i nnovat i 005 in Ethiopia are verv Even those few 

concentrated only on t he adoption of modern inputs and se l ected 

seeds. No research was done on the adoption of soi 1 

cc<n~.ervat ion meaSLI t-es i n Ethi opia . The acceptability of the 

soi l conservation technologies b y the rural commun ity are not 

given due a tt en t ion . 

The seriDLIs prob l Em uf 1 and degradation in Nest.er n 

RiVEr revea ls the need for conservat i o n. 

And there will be no improveme nt in agricultur a l productivi ty 

a n d ::-.uEtai ned de··./elopment wi thout cc.n servat ion o f the 1 and 

Study of this l~ind may contribute to the develDpment 

of bet t er-- to fi t into the socia l 

envi r- onment of the study S1 te .. In addition" it filav gi \ / e 

Df conservati on measure~.,; 

and formulation o f effectivE soi l conservation policy _ 

1.6 Selecti~udy Site 

The r ation .?,le for the selec tion of the s tudy site are as 

fol1Dv~s : 

1. There is severitv of land degradation and its threatenino 

effect on the livelihood o f the . ~ commun 1 L y. The a rea =· wh i ch 

ar e prone t.o =:·ever e erosi o n ar e indicated in Figure 
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Fig.3 
I 

Areas prone to eros ion in We s tern catchment of Cherake RlkeG 

bE GEND 

0 -2 % slope {no erosion} 

2 - 30% slope (S.eve re) , 

Source Computed by th e re sea rcher 30 - 50% .I op e (More sev.ere) 
o 2 S' m 
I~. ----~~~ ...... ! 

Abo ve 50% slope 

(After FAO , 1984) 
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Int roducti o n of soi l ~ . cons·erva i... 1 o n str uc t u t- e has been 

car r ied out sinc e 1985. And researc h was n ot carried out 

to investigate its accep tability by the community of the 

s t udy area. 

The accessibility of the area due to the presence c.f a 

h j ah"'l-ay, an d f e eder r oads makes it l ess difficLllt to 

conduct field survey _ 

1.7 Nature of Da.t..a. 

Primary and secondary data are utilized i n this r esear c h. 

The primary data include soc ia-cul t ura l and econDmic data,. 

erosion d~mage on croplands~ and the state of the level 'f anya 

j uu The data about the income of farmers is liable to error s 

because actual measurement of the farmers' crop production was 

not possib le due to shortage of time and scope of the study .. 

The are suspicious about this matter ~~hen they ar--e 

asked by i nterv i evJers .. The-',.. do not proper 1 y anSvl-E't- q Llesti on s 

related to income due to the i r fear s of ta )!at ion according to 

thEir actua l amount of income. In addition, the fa rmer s start 

t o con~ume~ little by li ttle, crops suc h as maize and potato 

whil e it i ~- sti ll in the f i el d. Th ese crops have the 

possibility of t ot al consulTIPtie<n before harvest time. As a 

rEsult ~ the far mers may not actuall y know the e >! act amount of 

production of some of the types of crops. 

Th e field sur vey also enab led t o record visible ero!:"i on 

damagE and the state of the l evel ' fanya juu'. There wer E 
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difficulties in identifying the proper size of the rills in 

ploughed crop1 ands yJhi 1 e the rills were recorded. 

Besides, there was the same difficulty in manioc cropped fields 

due to nOvJ and then di 99i n9 L~p weeds . 

Personal observation and casua l exchange of 

e>:tension workers and farmers are util ized ' 

\11 e~'JS vii th the 

to enrich the 

The secondary data sources include and 

and dif-ferent maps (Land Use and Land Cover, Geomor-phology 

Soil, Land Resource and Topographical Maps ) of the study site . 

1.8 MethodoloQY 

1 .8. 1 Methods Qf Analyses 

Both qualitative and quantitative t echnique~. Y~ETe emploved 

in the research. The objective of e>: ami ni ng the management and 

state of the level ~ fanya jLIU was analvzed making uS.e of 

photographs , and percentages. 

In recen t year-s, many researchet-s prefer the multivi:l.riate 

anal ysis to the bivariate analysis to evaluate the adoption of 

innovations . In lT1ul t i \/ar i ate severa l independent 

variables are considered to explain a dependent variable. Thi s 

is because I!the world is a comple >: place!! and very few of its 

patter-ns can be desct- i bed accounted for by a single 

independent variable ll (JDhnston" 198,6!6Ci) .. 
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The mode l in Fiqure 4 made t .o 

lliyh l iQht ti1e effect of mu l tivariab l es on adoption . Hence the 

multiple regression analysis "'lEtS utili zed for t he 

purpose of identifying and analyzing the factors tha t have 

ini ti a t ed t h e adoption o f the level ' f a nya j u u by each fa rmer .. 

For the a im of identifying the areas prone to erosi on, the 

s pati a 1 di st ribu.t ion of s 1 c·pes- .... Jas prepared bas.ed o n 

tc<pQ:g~-aphi cal map!:. of Soda and S hone (ENA., 

1979b) • The Rei sz .and Henry' =:. method vJas u sed to demarc a t.e the 

regione:. into sul:.>. .. tni ts ",d th almost the samE' c ontour spac ing 

( i'1on k house and v}ilKson '! 1964),. Then t he distance bet~~eEn t h e 

tv~D cons.ecuti ve lines was measur ed to find out the hor izonta l 

di stances ... The vertical intervals between contour 1 i n € !:;· vier e 

taken fo~- the height di f f erences·_ Then~ t he ratio of the 

height difference to its equivalen t horizc..ntal di E.tance gave 

the slope of the area between the contour l ines . 

1.8.2 Mea s urement of Variabl e s 

A) Dependent Vari a ble 

Ad o pt jon of con s er vat i on s tructure .. I t is defi ned a~· the 

acceptanc e a n d making u s e conser-vat i on s t ructL\r eS by 

a pp ly ing an d keepinq it L'P in good cond ition by the farmer. 

Th e adoption of the structures b y fa rmers en a bles to arrest the 

of s oil from c rop! ands , I nvEstiqation o f Yihether the 

structures are adopted or not he l ps to ~ ( now about the success 

o r fai l ure of the conser'/ation structure . 
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Fig .4 The adoption mode l 
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Thi s variable v)a:· measured by the adoption scale 

( !:.ee Tab l e 1) ... ThE- scores for- each i tem were given by the 

resEarcher based on the following rationale. 

Accep t ance of the E- >: i =:.tence o f structures on one's 

cropland was given 25 poi nts. The farmer may accept and 

mai ntain the structur es ei ther when he Llnde rst a nds the 

u sefulness Df the s tructL;r-es c·r he fears that 

breach ing of a b und may cause severe erosion on IO!ller 

5i tes .. 

b) i1al. ntenance o f is the keepi ng LIp o f the 

:=.tructur-es that are brc.k e n as .a resu l t of er-osi on 'J cattle 

movement =:. ~ etc. Maintenance , . 
COU.l.O invo lve only 

the bro J.~en par ts (i .e .. one time par-ti al mai ntenanceJ 01"-

all of the broken parts i n a yea r (i.e . one time complete 

mai nter-lance) .. 

Maintenance of the structures with the unde rstanding 

of its i mpc.r-tance vias assigned hi g h er scores than its 

maintenance in fe~r of a bund may cause E·eV~F"e Et- osion in 

IOhi.er !;.i tes .. Dependi n g on the i nten!:.i ty of maintenance 

activities add itional 5 points ;.~ere added to the pr·evi o u s 

Sc.orE ~ . .. 

Accordi n9 tc:.. the level of acceptance of the level 'fan'la 

juu by farmers, scores were allotted . Acceptance of the 

whole structures o n al l p lots without any part being 
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Table 1. Inde>: of a dopt i on of conservati on s tructures 

he-ll 
.' -:H.' , 

2 Dne UJt~ ~i<rtii!l .ifld;>;tE!ir.nc~ Df the !:truct'jfES per yfar in tear of br?iddno of a 
t'Jn~ ;r i:;~ C::: ~ ~, E se .... i:·re eroEicli: ir: lowH sitt"! .• 

3 Gnp tLSE ~' artl al i'i!'idfn~n!;'e cef the ftrlJctijf~S per year ~!: if re!:.uH "f ac:epii!m::£' 
of thi !truciur€s. 

Dr,e tL~: E' cQ5":plete t ainter,2{,a ai the !:.tn;dur~s ~'fr 'i~ar irl fii:,f e'i brE'ilbng of B 

blmG [Iii",:' C<lu!:e Si'¥Pff! E"rosion in iCWif s::tps. 

5. l:ne ti.li~ cC<llpJete I:~intenance nf th~ s:rm:ture! ~er "yf~r as a result (.f 
r.cce~,tiirt{t' ·.:.f tht' stng:tuff'S . 

6. i'ltQ or ~N'e c<ifr Ual £!ainti'nani:H CIt the !:.t r tl!:t ur~s ~'!?r 'lear in te-ar of Off'icHno 
d i b~nd {fa), CillJse :E'YUfI E'i""Gsjcr: in !C<iiff : .i tfS. 

,. !jI!;j Jf ;:.!:<n ~arhiil Biintenar::e:, of thE ;tructurl-'s ~Er '1E:~r as a re ~ uit (.f 
i:::Cf ~ti.r( f d Hs€ stfiichlfH .• 

8 !~C( (lr fc,r t> cofj~,lf'tf' :,";i!1litf'ni::nCi ~. of the !:.tnctufE'!: ~H ¥E-U in ffiff of brf'akinq 

c~ a Oi.:rlci ~I ay calis£- SfHf£- ~fc~iGj in lower :itfS. 

; ')ri(> ~r f..:":,rf ':::{l!:!plE't~ ~: aj1)t!:r;~(),:::t' (,f the ~trilctufl?~ ~'rr year i!~. a rE'!;dt of 
fCf~:t. ·I ';:f c, ~ t~!E' structur e. 

12 

i3. 

15 ;rc·.,drJq e<+ : l.ica r-c~ ~; ~ . ~::::,il,)i:! , f't:, 2.t th.t End 'J! t~!f" tt:c~;:lc>pe cf thE 

~ : .. ~ ct tJre : .. 
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whe.l e stt-uctures 

depending on the level 

(accepting some lines 
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points,- but destroy j ng of the 

poi nts ... In addi t ion , 

structures of acceptance of the 

o f structures and r ejecting other , 

etc .. ) po i nts were given from 5 to 10. 

d) Gro\o"dng of sugar-cane, banana, etc .. bE-Ioyl the cons er·· .. ·ation 

struc:turE"S , and cut and 

througtl0ut the year, were 

both of them equally help 

cut and carry of grass 

carry of on bund~. 

assigned 20 points each because 

stabilize the strLlctt.Jres .. But 

grown 

assigned 20 pc.ints ... Finally grazing of livestock on the 

structures after c r op. harv e st destabilizes the s tructures 

and it all o tt e d (l point. The total s cores 

ind icatot-s of adoption of cc.nsE'rva tion ~ truct ures wa s: 270 

B) Independent variables 

After go i ng through re l ated literature (see section 1 .. 4) 

and having a cri tic.::d o f the study site , 9 

i ndependent \/Et t-i 2"~bles v-.iere selected to E)!plain the adoption of 

the 1 e · ... 'el . fanya juu 

1. Attjtude. It is the fee l ing Dr emDtion toy.Jards the 

con=.ervat ion strLlctures .. Depending c.n SEveral =.Qcio-

cultural a n d economj c reasons., eac h farmet- develops 



attitl\des that influerlce his acceptance and maintenance uf 

the ~.tructLire5. This variable is expected to have great 

impact on the adop ti on of the level 'fanya juu'. 

Measurement . 

~·~as adopted 

towards the 

Li ker-t !:E.cale .. also knoYln as· summated scale . 

the attitudes o f 

conservation structures. It has 

the farmers 

been one of 

the most .. ,idely and s uccessfully u:;:.ed techni qLtES to 

measure at t i tude .: Ary et al ~ ~ 1985; 195) . 

In Li~:ert scaling the respondent is as ~,ed 

bet"'Jeen several response categories. indicating various 

strengths of agreement and disagreement (Moser, 1972:362). 

In this study only two categories - agree and disagree -

bec ause 0-4= the 10",1 educati onal 1 Evel 

of the the3r lack of familiar-itv to scale 

aoser-vat i c.ns that indicate intensity of agr- eement s 

The item pool 1n Table 2 was developed depending on 

the preliminary survey of the study site . The i tems are 

compc<sed Df equal number of po!:.i t i ve and negative 

s.tat. ement~. ~ Agreement with a positive statement was given 

pc.sitive SCOt-ES and disagreement vlith a positive statement 

negati "Ie scores. ~ The scoring was rever-sed for 

negative statements. The ranqe of numer i cal valUE!:. for 

di~agreement and agreement c ateqories is frc.m - 1 to +1. 



attitlldes that influence his acceptance and maintenance of 

the :;:.tructures .. This variab le is expec ted to have gt-eat 

impact on the adop ti o n of th e le ... ·'e l ~fanva juu'" 

Li ket-t s.cal e ... al ~·o knov-Jn as s ummated sc al Eo'. 

ade'pted the attitudes of 

towar d s the conservation stru c tures . It has 

the fa r mer s 

been Dne of 

the mo~.t y.~idely and succe:;:.sf ul1 \/ techn iques to 

measure attitude (Ary et al .. , 1985;195). 

In Li~~ert scaling thE respondent i s asJ,ed t o choc.se 

betio";een sever al response categories ... indicating various 

strengths of agree ment and disagreement (Moser, 1972:362) .. 

In this study only two ca t egories - agree 

TMi S "'las because of the low educational level 

of the their lack of familiarity to s cale 

observations that indicate i n:[ensi t y o f ag~-eEments 

(Aregay, 1975:130). 

The item pool In Table 2 was de· .... el c.ped dependi nq on 

the preliminary survey of the study site. The items are 

c o mposed of equal number of pc- s .i t i 'Ie and negative 

~.t at.emen t !:;. r Agreement wi t h a positive s tatement was given 

negati ··.Ie SCDre~." The ;;::·COt- i ng }rJ. a~. reversed fOr--

negati v e statements . The range of numerical val L',es· f 0T 

disagreement and agreement ce.tegor i es is from - 1 tc< +1. 



T~ble 2. Scaling of attitude towards conse~vation structures 

Aqr E'E' -_ ...... _----.- _ ... _ .. _ ... _-_ .. _-_ •... _--_. __ .. ..• __ ..•. _ .. __ .. __ .... __ .•. -.•. _ ... _ ...• _._---'-

1 Hiinte·nill'l'.:f' c;f ~- t ructun~ i s i ;~nf(' s rf£p(;f) ~ itjlit:,'. 

2 Pfrsonally, 1 tefl cc,r:petE-nt io hilve te-chnical knC!ti-hclw of :s.aintaHling the 
stru'.:turE's. 

3. ThE' edell~ion B9Ents leposed £! qr~~ter ~tralr; u;' ~'n the hr~E'rs ~ay Ot 
,:uiti Yiti 119 .' 

4 The structuff5 havE- cr~atEd =·0.0':£0 if"ic~nv~'niei"H:~ =- idiiflculty of turnjng 
pl ough ~nd Ol:e-r)) . 

5 The structures help arrest nm off ~nd soil lC'!;.s. 
b The struct~lfes hOl'. e inCfE"iis€"o thE YCiUiu? cd prud .. ction on the' si,;}::}e· plot. 
7 Tbe structurE's have iJjcre~5fd ,;n? number e,f -.::ultintioi'"fs t{i ~' rH~;;rf thE­

sfE-obed. 
S Th!;' i o!;,s l)f cropland due to Etni:bres have decrE'2seo the intc<!H" c<f thE' 

far~er . 
9 The raised part ;;:r;d the dHch {of t he sir 'Jct urE"S ~! elp cN1trc·l po~ c t! pin2 ire!!! 

crc:~l ilnd. 
10 Ihf stru~t~r f~ ~rre~t th~ wa shin; iK~Y of ierti:izers. ,. 
,j The ::.t(uctl\"'E'~ cn ~}' crc~d anc -E- ':: st I'd t hc<t.! 111\" ~~~rovai. 

12 ThE' traditlc<n~l "a'l of I!;a ·l ::g ir;~ t;-l£' It'.iid l !: bftt~r thilfl thE j'"~ ffi Gne. 

14 ni"ly fil·rj:er: . .;iiJ not ~ant to tc<lJ-:I" Hei r !;. f~· 3ra:f· 13M lMl'n':lue-i ioiav 

-..:ithGd r~gar o te< t:w SCici E'ty's ;>n"~= .• 
15 n;~ strl.!ct ur es t 2i:f' l;;:nd out of pfGOUCUOn ), rUCn 1':· ~'f:f,/ :]uch nHtJed to 

st:tlsfy thE' tc'.:d teqUirE'IDE'nts t.f t;;e' f:::G,ny. 

" 
• 0 

i! 
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ThE' str tiC~ lJT fS h,; vE' not hr.:.ugh: ~ igi1i~i~ar:t t<fij f1it~. to t he !iiJ,:er • 
I co nQ~ fe~'; l r, ~e~ uri t~' elt j and~! cj di ng. 
I allC<1o'i thE' 2);l sti'riCE' of U!e str udure~. on !IV !::-ocland beo:u s~ c,f f£>~r of 
g-~ Y i' rr;:"J ~'n t el.!thcrd )' {th E' 'A~r f:jii' Agricultur al IIH<:::rt-llfntJ and PA- 'E .• 
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To get a positive scale, the ~.cores. were t r an<:forme-d by 

adding 1 to each value and the range of values becomes 0 

to 2 , Then~ t he sum of tota l scores of the 18 items was 

taken for each intErviewee~ If the scores arE high, it 

s.hOvJS t hat the farmer has f a''V'out-able C\ttitude tOY-lard s. 

conSEr-vat i on strLlctL\re=.~ Thi s. i~. expected tc. 1 eCl.d t o the 
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aCcEDtance of the structures. If thE !;:cores 

indicCites. thB t the has unfavourable attitude 

c~nservation structures . In this caSE the 

farmer may be reluctant t o maintain the strLlctures and may 

even destroy them# 

2 . Percep~ of water erosion on cro~nds. This refers to 

the farmer 5 awareness of the e): i ste-nee of soil erosion 

problem on his cropland. If the farmer had perceived soil 

erosi on as a problem on his crop l and before the 

introduction of the s tr-ucture::"., he may be I,;oli 11 i ng to 

maintain the structures. If the cropland was affected by 

run off (i.e. washing away of topsoil, fertilizer, and 

sown seed) before the cnnstructi o n c,f the stt-uctUF"es, it 

is likely that the farmer adopts them 2, 

1986b:5) In addition, if the be l i e\/es that 

br-eache:. on the u pper slope structures caUSE greater-

s oil in the lower part of the cropland~ he may 

accept the st~uctures~ 

Neasuremeot . Thi~. variable j,oJas me.:-.sured by asking the 

farmer to identif·,/ the level of vJater erc.~. i on on his 

cropland before and after the introduction of conservation 

str-uctlHr-es . Points allotted to. al ternat i ves in 

ascending order- as indicated if: Table 7 ._ ... .. Each re~.pondent 

Yia!:. given the corresponding point tc:. the a,lternative he 



Table Levels of water erosion before and after 

the intro duction of str uctures. 

Le v el s of t~JC\ter 

t?r- osi on 

Befor e the 
intrc.duction of 

str Llctures 

After the 
introduction of the 

£.tructures 

Points allotted Points allotted 

No e;--0510n 

Sligh t erosion 1 1 

Nadet-ate erosion 2 2 

Severe erosi c·n 3 

3. Perception of yield increase. This refet-s to the-

perceived increment of production of different crops gt-own 

by the 

introduction 

. t i mad .• ~ 

i ncrements 

st,.- uctu;-- es . 

.~ unll... of 1 and due tc. the 

of the s.tr-uctLires a=- pereei ved by the 

The Ltnit of mEa s urement used was hal f 

Several t- esearcners crop yield 

fall c,wi n9 treatmen ts vii th conservation 

For inst ance, Bel ay { 1 990: 168) repc.rted t hat 

ther& was 85 ~~gs/ha mean annu~l crop yield increments on 

whole p lot s in Gununo area .., It is not only the 

crc,p yi el d incremen t that 1 'E. i mpc·.r-tant bu t also. the 

a war eness of crop yield by the farmer ",~hi c h 

l eads to t he adoption of the conservat ion measure. T,.. • • 
..IT 'tne 

farmer feels that the introduction of the structures h ave 

i ncrea!:.ed yie ld, h e accepts and main tains the 

structLu-es. 
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Measurement. This variable was quantified by asking the 

following questions. 

a ) How many quintals of maize ,,"'ere you producing each 

year- before the i ntroduct i on of the 1 evel 'f anya juu 

in half 'timad' of the sample field? 

b) Hav; many qLlintal s of ma i ze 

year after the introduction 

are you producing each 

of the level 'fanya juu 

in half 'timad' of the sample field? The above two 

questions were as~~ed 

types. 

other four major crop 

Contact of farmers with the SQil and water conseryaiLQn 

agents .. 

together 

This variable can be 

of the farmer and 

conser-vat ion E):tension agent 

Usually the farmer has morE' 

innovations '(BisTat., 

defined as the coming 

the soil and v,later 

te. E):change 

contact is better in 

1980: 141; Aregay~ accepting 

1975:182). This is because the contact of the extension 

ag2flt with the farmer enables him to inculcate the idea 

of soil conservation into the mind of the f armer and may 

re!:.ul t in increase .in the adoption of conser-vati on 

structureS r 

Meac:.urement ThiE. variable was quantified by asking the 

farmer thE number of contacts he made II'Ji th the SDi l and 

water conservation extension agent in a year. 
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This is the gr ~\de cc<mpleted by the 

Education IS one of the f actors that affect the 

a doption beh a" .. ' i or of the farmers (Singh and Sahay, 

1972:26; Shaner et.al. 1982:65) .. 

Measurement. This variable was meaE.ured by asking the 

farmer the following two questions .. 

a} Can you read and YJri te? 

b) If the far-flier says yes,. what is the grade you 

completed? If the far-mer attended only the literacy 

campaign, he was cDnsidered as a grade 2 complete .. 

6. SiZE? p f farm .. It is an area of cropl and oYJned by the 

farmer .. Itana (1985:104), and Singh and Sahay (1972: 24-

point aut far-ITt S1 za as an important influencing 

f~ctor in the adoption o f agricultLtral innovations. since 

the structures take land out of production~ the small farm 

holders may face difficulty in meeting their families food 

t-equi rements. With the increase of fa r m size, the effect 

of 1 ass of cropland on the farmer's food requirements 

And it yjEtS E>!pected that the adoption of the 

structures increaSES with the increase in farm size. 

Me a sureme.n..t. .. Size of farm was quantified by asking the 

fat-mer the number of 'timads ' of ct-c.pl and he ottsns. The 

number of 'timad=:.' vias converted into hect ares (see 

Footno te number 5). 
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C.QIDpatibilitv o:L..:t..be conservation structure. Tl1i=: i~ thE 

the conservation structLlre r,li th the 

E):peri en~e the farmer ~ A viho finds the 

5.t ;-ucturf? to be us..Eful and in agreement ItJi th hiE. p2.:.t 

e:~:pel"-i ene€" , is more likely to adopt the The 

farmer's past e):perience may predict how he reacts to the 

in troduction o f agr i cultural technologies (Shaner et.al . 

1982: 6 5) . 

Measurement . It was measured by asking the far mer whether 

the conservation structure 1=- cc.mpatible v.ol th the p""e.t 

E>:perience e,f the farmer or not .. If the farmer says yes 1 

point was assigned and 

8 . par tic i ftilL1t_'4-' "PUDjJ;;SL....l .. · 1-DL-.l"ot\,.O"C_' .. · .liai.lL.lo.J.rL.\Q~a",,-nLl'-· "'z""a;<.>.tJi" o ...... nl,;s" . This 

can be E:>: press-Ed d'='· t h e i nVDl \ / ement of the in 

org2nizations such as meetings., 

. ekub 'e ... The number of partic i pati·:::.n 

in these organizations is assumed to increase the farmer s 

opportunit y to discuss about the conservation structures. 

Henc e , it wa~ thought that the ~armer will be more aware 

of the short a r-:d long-terffl 

structllre for h is cropland and ffiay result in i ts adoption. 

t1e.a sur emen t . It was quan t ified by 35king 

following QUEsti ons . 

a) Do y ou participate in social organization? 

bj I f the f2'.rmer ~.ays ye:-. , in ·,..thieh c,f 

did you participate i n 1990/91 ? 
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1. 'Ekub ' 

~ 
~ . 'Debo' 

7 -' . 'Ed i r ' 

4. Religious meetings 

= Others ~. 

Then the number of participation i n these 

organ i :.:ations per year bv the farmer ",,-as recorded . 

9. Number of p.;,rtjcipatjoo in ~Qjl conseryatjon activities. 

It can be defined as taking a farmer in the 

construction of the structures. The farmer 'I" 

participated in the constt- uction of the =.trt.H:tt..tres and 

1 earned about its design, may not face difficulty in the 

maintenance of the structtJres. He alsc< got opportunity to. 

make contact the soil and ~Jater conser- V 2t i e.n 

E):tension 2IyEnts a.nd realize the advantages o f the 

conservation struct ure s . Moreover,. he \o'Jas E.uppl i ed \o'li th 

food and oi l according to the number of days he spent in 

the constr u ction of t h e structures . Thi s. migh t have 

SEr-ved as an incentive to accept the str-uctures ~ Thus, 

this variable was considered to be inf l uencing 

the adoption of the structures. 

Measurement .. It was measured as follows: 

a) Did you participate in the construc t ion of the 

s tructut-es:.? 
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If the da''Y's di d you 

wor .~ till the end of 1990/91? 

1.8.3 Hypothesis 

(the adoptic<" of conser-vat i on !::.tructures, in scores) 

is positively correlated with: 

':perceptic<1"I of soi 1 e r osi o n probl e m on cropl and, in 

points} , 

~ (perception of yield increase, kg/hal, 

(positivE a t titude to\"lards cc.nservat i o n structures, 

(f requency of contact and \o'Jat er 

conservation e>:tenslc.n agents, in nu.mber in a year),. 

)\, (education level, in grades) 

)' .. (size of farm , in hectares) , 

<compatibility of the structures, 

consi s.tency the s tructures with 

e>;peri Ence c.f the farmer .. 0 otherwj 5e) ,. 

1 for the 

the pa;:;.t 

)\, (participat i on in social organizations. in numbers in 

a year) and 
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(participation in soi I cons.ervati on activities" in 

number of days till the end of 1990/91), 

1.8.4 

to gather primary data (see 

Appendi >: 3)· .. The majority Df the question:-. at-eo c.bjectivE type .. 

open-ended questions .. The final copy of 

the questionnaire translated into 'Amharic '" and 

'wel a''!'i ti nya ' 10 .. The 'Amharic' translation was use d to record 

the responses of the farmers .. The ' vle l ayi ti nya' versi on served 

as a reference when interviewing the farmers .. 

Criteria employed to select j,nter· ... ·ie\'~et- s were as · fol10\l#s: 

I. StLldents Ylho completed tv-H?lfth qt-ade" 

2. Participation in soil c onservati on wor '~s, 

Fluency in ',", 1... • , p,,!raJarl C and 'Welavitinya' and 

4.. Hone~ty . 

Orientat ion was conducted for two v-Ieeks .. Th i sine i Llded 

giving introduction about the aim of the research, and nature 

of inter-viewing. The interviewers were also allo","led to 

practice by intervielt/inq 5 farmers each prior to the actual 

~.urvEy • These interviews WEre a.1 so used to pretest the 

questionnaire .. Dj scus!:-i c.n \o'las hel d wi th each intervie"'iEr- in 

order to identifv pe.e.,.... wording, seqLlence in the 

quest i c.nnai re. After changES were made in the qLIE'sti annai re, 

the final cC'PY , ... /o3s prepared .. Then the actual v-}as 

conducted in the field. 
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F i e ld 2 u rvey wa s 03. 1 so carri ed o ut to colI ect data .::1.bou t 

vi s ibl e er o s ion d a mage o n c r oplands and the state of the level 

. f a o 'l a jut..! ' aftet- h e av"t r a i n - s torms on I~ugust 16 an d 24, 1991 • 

Th e SeRF' ( 1 991: 8(>-90) guide-line a nd recc.rdi ng f orm was 

a d apted for thi 5 pLtrpOse {see Appendi >! 4) • In add i tion~ 

suppleme nt ary d ata was collected wit h the hel p of instrument!::. 

(see Table 4) . 

Table- 4. Instruments utilized to col l ec t data in the treated 

plot s . 

Instruments to be 
Type of dat a utilized 

----~---~.------------~--------------.----.... ------.--_._---_ .. _------_.- -----------

1. Length, depth, and width of rills 

2. Inter -structure slope 

3~ Whol e c rop land sl op e 

4 . Height of the ridge o f th e 
s t ructure 

Width of t he structure 

me t re 

clinometre 

" 

metre 

1.8.4.1 S amp ling procedure to cQllect primary data 

From the 55 PAs i n the Damot Gale 'Awr aja', 13 PA~ .... ;hich 

h ave soil conservation s t r uctures o n cro plands were purposely 

selected. T he se l ec ti o n c.f samp le PAs,. and plc, t~. vJ a s per f ormed 

as follDviS: 



Srunple size. 

determinants 

Backs.tram and HLlr~h {1963 :25-35) state 5i >~ 

of s.amp l e S1 ze these were: < 1 ) 

homogeneity of the p opulation, (2) J,ind of samp ling method 

being used, (3) time and money, (4) number of categories 

of data to be anal y zed, (5) precision of sample estimates, 

and (6) deg ree of confi d ence. Considering homogeneity of 

the population, shor tage of time, the cost of survey, the 

stratified sampling method to be e mp loyed, and 

number of categories of data to be analY2Ed, a ~~lple of 

200 plots were thought to be adequate .. The owners of the 

'sample plots cons.t i tuted 4 per cent of the total 

population (i .. e. 5654 farmers in the 13 PAs v/hich arE and 

were having c onservation structures, cited in Damot Gale 

Awraja Agricult u ral Department, 1991). 

A s ub s2.mp le SiZE of 30 plots was 

main sample p lots in order to make 

erosion damage, and the state of the 

Onlv 30 sample plots wer-e selected in 

of the following reasons. 

sel ected from the 

assessments aboLlt 

level 'fanya jUUIA 

this case becaus e 

a) The collecti o n of these data needs skilled manpower. 

Besi des, it vias tiresome and t:i me const.~mi ng. 

b) categori e=,· of data to be.recorded 

from each sample plot. 
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Sampl j nQ MethQ.d. Stratified" fout--stages ,.-andom s amplinq 

was utilized .. 

Sampling frame and sampling uni±. In the fir -=.t c:::. t~, a 

list of 13 PAs was the samp le frame and each PA was the 

sampling unit. From the list of 13 PAs., 3 of them (23 .. 3 

per cent) t."Jere selected by systematic sampling ( SEe Figure 

5>'. In the Secood staQe , the list of farmers vlhi eh ~lere 

str-ati f i ed ba!::.ed on the 1 eve} of destruction of the 

structL\res11 cansti tuted the sampl e frame., and each, farmer 

was the sampling unit. Preparation o f the list of plots 

in order to have a saffipJ e frame vias not possible. This 

l,.oola s because.: 

a) There was no large scale map which shO"JS plots with 

differ-eDt levels of destF"Llction of the consEr-vation 

strLtctures of the study site. 

b) Pt-epa.rat i on of large scale map of the study ~:-ite, 

which sho\-'JS farm plots, needs hi gh cost and mLich 

ti mea 

c) It was thoLight that the list of farmers grouped based 

on the 1 eve l of the destrLtcti on of the structures can 

serve as adequate alternative procedure for the-

selection of the samp le plotsa 
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In vie'.-; of thesE~ 200 sample fi::t~-mers- were selected 

frc<in the l ist of .:.' farmers as pointed out in 

Table 5 .. In the third sta~e , the list of samp le farmers 

plots was considered as a samp l ing frame, and the farmer s 

plot as a samp l ing unit. Th i s. v)c?;s done in ot-der to aVDi d 

confu!::.i on whi eM may arise at the time of interviewing if 

the has more than one plot. At this stage, a 

sample e.f 200 plots vIas selected randomly . The Ov~neF o f 

these sample plots were interviewed by referring to the 

Ta ble = oJ. Sampl e PAs a nd f a rme rs 

i ! ri:r ~ fr~ r,f;\:I tiit no.t di':troy line r,f ;:'::H:E:U!1Yf >'I~jO;f st l' u-:tur:- !!"C'!' ~ 

, 2::'; ~i.rt {'r !: r~di.! ~t's : 1': stn.:::!ur i': i,-) ::. ~l[>t .:;r ~~i:l: i.''" c: j ·:!t 
i, ',", ',:;: -, t " ,_',,- " " '," \' ~ ~; ,:<: cr ~:0::' :' ;O!S l;; t~,..,t:;:' -; ?'l: ·~ l> ~-. ~ r------.-----.-- --.-----+ .. ---.--.~----------.-.... ------~ .. ---.- .--~-.-.-.. --.-_._ ..... __ ._-_.-.... --.-.-_._-_. 

s ~ ~~, r~ PA~. . :'; 'J~b ~r c,f Nu~ :~r o~ 1 ~';".!tber Dr ;';:..',,,;bp· Ot ! Ni.:5bH c·f f.iUF-.Der of 

-~d E -;;~--··---I--- !~' ::' '---------=-"" ~:----!----:~:~:' , _______ "~;~~:-,~----i-'!.~~:------'-;~~;-::.----
, 
i 

61 10 l 104 : :: 

! ! ! 

• . ' 
HartlJ i:cntc<j a ! 4~.2 6 ·~ ! 361 52 I 127 IS __ ....•... ____ . ___ ...... ____ ._._ .. ¥_. _______ .•. ___ . ____ •• J_ .... __ . ____ .. _. __ . ___ . ___ .. _ .. ¥-.+ __ ••.. ___ .. _ •. _ .. _~_~ __ .~_ . ___ ._ .. ~ .. __ ... ___ . ____ .. 

! ' j 

_!_:~ .. ~.~_. __ .. __ . ___ t_._. ___ .. ~_~_! _______________ ~~_. _______ .. l __ ._ .. .?~! __ .. _ .. __ . _____ .. _ .. ~:.. __ ._. __ .. __ j._. __ .. _._~.:.~ .. ____________ ._~~. ____ . _. ___ _ 

Sour-c e: Field Sur-vey, 1991 

sampl E p l ot5:- . I n subc::.ample of 30 

r- andomly selected from the 200 sample plots in 

order t e. as~·e=· s e r osi on damage and e..tate of the 1 eve 1 

. fanya jLIU (see Tab 1 e 6) .. 
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Ta ble 6. Si z e o f s u bsamp l e s fr o m sample plots 

which have diff eren t l evel o f d estruc tion 

of the s tructur es. 

---.-... --.----- ··---·-·--·1--·-·----·---·--·-·--·······--···--··-·--···---,-·----·---···--·---·-----1-·-·--·-·-----
i I Plot, .hid, have cr.. I in" I 
! j I Plots rltd ch hdr l? tnt? i'l.~.'(df {cf CNl!;:.E'Cuti're structufE'£. Plot:-. ",fiich hc:ve the iol ho 14 

I I l 
j !:.tru ctutt- ~ nc,t Or!:troyeo I destr~Y E'ti ! :.tructurH df'droyed t-------------·-·-------t-----------------------i-----·----------.---------
1 NUf-b Ei (.f Nvi'i'.bE'f Ot ! Nu~t'{::'r of /-:U '!.bH Ot ! N'Jrec.er Ot Nilf:OE'f ( ef 
! I I 

~. ~f\O!fS ;\.!bSii ~'ip jf5. si;sc,les s :.J hsa~v !es sa l'Op le-s sl.lbsil1ple 

-~:: Ar~----------I------;------·-·-- ----------r- -----;- ------------t--
J I I 
iii 

! 10 J 15 2 I 

! I I 
HartD ;:onttrl a I 66 10 ! :·2 S ! 19 3 

22 3 

• . ' 

· __ ·· .. ____ ····""··········_1·_····_·······_ .. ,,·····_···.--_ .... ______ ._. __ ._._"~ __ • ______ . ___ "_." _____ •. ____ -----4 __ . _______ . _______ _ 

1 1 1 
Tot~l i 8(1 11 i i s 11 i 45 7 ____ . __ . _____ • ____ .L _______ . __ . _____________ •• _____ .•. ___ .. _ .... L_. ___ ... _____ ._ ... _." ___ ._____ ... __ __ L •. _._ •... __ .• ____ • ___ • __ ._. __ •. _. __ _ 

Source: Field Sw-vey, 1991 



.-" 
CHAPTER TWO 

INTRODUCTORY DESCRIPTION OF THE STUDY AREA 

2.1 The Physical Enyironment 

2.1 .. 1 Location 

Western Catchment o f Cherake River is loc ated on . the 

easte' .... o part of Damot Gale 'Awraja'., North Omo Administrative 

Region . It 1 ies about ':""/':"" kms south of Addis Ababa., bet\;,leen 

Boditi and Shone tovlOS 00 either side of the highway ( s ee 

Fi gure 6) . 

2.1 .. 2 Geology and Geomorpbolooy 

The rDc k typ es in the- Western Catchment of Cher-eke River 

are ide n tified as volcanic roc~t s of the Magdala group (Kazmin, 

.1973:; Geological Nap of Ethiopia) .. 

consi st Df tuffs, trachytes" etc .. 

These volcanic rocks which 

arE overlain by shallow 

colluvium in the basins (LUPRD" 1983: Geomorphology and Soils 

t1ap; Kazmi It, 1973: Geological Map of Ethiopia). And the age 

of the formation varies fr om Uppet- r~iiocene to Pleistocene. 

The g e omorphology of the s tudy s ite varies fran! undulating 

hi gh pI ateau>: for,ned predominantly on pyroclastic deposits in 

the ~Jest to moderately diss ected !;". j des] Dpes of .an e}: tinct 

central v olcanos and other f orms~ often with 

small cone and vent remnants in the east {LUPRD. 1983: 
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Filii. 6 Geo9 ro ph ico l loca tion of Ihe sl ud), areo. 

A lobo 

Domot mi. 

" 

SOUfce - LUPRD of MOA, (1984)) Lond us e 8 Lan d cO'Je r map 

Sou rco- SCRP (1986 10 ) 

300 600. m 
1 

$C oj e 

S lud y area 

H iqh lands ove r 
> 1500 m.o.51 . 

S tu dy oleo 



GeOITIDrpho] oqv and Soils ~lap) . Fault Sc arps that run from 

north-east to south-west for-tn prominent featLlres in the eastern 

par-t" The land falls in steps from the north-eas·teYn foc.t of 

Damot a r'1oun t a in towards the Rift Va lley. The altitude ranges 

from 2900 m.a . s .l. in the sout h -west to 1600 m.a.s. l. i n the 

north-east (EMA, 1979a: Topograph ical Nap of Sodo.; ENA'J 1 979b : 

Topographical Map o f Shone) • The eastern part is highly 

dissected by small streams which join Cherake River. 

2.1.3 Climate 

The climate of the study site was a ssessed on the b asi s of 

data collected at the BC.1di ti meteorological station, 0.5 kms 

south-west of the study sit e (see Tab le 7). The area has 

mean annual temperatur e of 17. O· c and annua l range of c. 

The lowest temper atLtre is. t-ecorded for Jul'l (15.30 C) and the 

h i ghest temperat ure for March (18 . 6°C) . 

The annua l rain f all i s 1200.6 mms . The method of 

'rainfa ll c oef fic:i e-nt '12 <FAD, 1965: 20 ) v)as emp I e.yed to 

differentiate between a rainy month and dry months. As 

indicated in Table 7, there are 8 rainy months for Boditi, with 

two ma>: i rna in Nay a.nd August. The Land Resource Map (LUPRD, 

1984) indicat es that this area has an average growing period o f 

270 days . 



Table 7: Mean monthly temperature and rainfal l data 

for Boditi from 19B1 to 199 1 . 

Nonth Nin . Na>: .. Temp .. Eainfall Rainfall 
Temp .. Temp . Av . (mm) Coefficient 

(0 C) (0 C) (IJ C) 
-,~ .. , •... --.-.--- .. -.-....•.• ," ... -.-- ... _ .• __ .. .••..• ____ ._ .•• ___ ..• _._._ .. ____ ••. ___ ... ". __ • __ ._. __ " .. __ •• ____________________ .0. __ ••• ______ • _____ 

Jan. 10.6 ~~ ~ lB. 1 26.7 0 .. 3 .c:. .... ' .. -J 

Feb. 11.2 ..,~ = 
J-,.j • .J 1B.4 54.2 0 .. 5 

March 11.6 ..,= ~ 
... ..J . ~ 18.6 125.6 1 .. 3 

April 11. 4 24 .. 3 17.9 158. 1 1.6 

~lay 11. 0 23.6 ,- -.1 .I .. .,;.~ 170.7 1 .7 

June 10 .. 3 22 .. 0 16 .. 2 135 .. 0 1 .. 3 

July 10. 0 20.6 15 .. 3 124 .. 9 1 .. 2 

August 9.8 20 .. 9 15.4 140 .. 2 1.4 

Sept. 10 .. 0 ~~ = L ..:.. .. ...J. 16 .. 3 124 .. 5 1 .. 2 

Oct. 10.0 23 .. 7 16 .. 9 63 .. 5 0.6 

Nov. 9.0 24 .. 6 16.8 43 .. 8 0 .. 4 

Dec .. 8.9 24 .. 9 16.9 33 .. 4 0 .. 3 ----------------------------------------------------------------------
Annual 

Source: 

2.1.4 

10.3 23 .. 6 17 . 0 1200 . 6 

National Meteorological service Agency, 
series Meteorological data . 

1991: Time 

The mai n sc.i 1 type in Western Catchment of Cherake Ri ver 

is pellic vertisol interspersed by chromic c ambisols which 

occupy small ,.- emnants of v o lcanic vents and c ones. 



2 .. 1 .. 5 Vegetation 

The undulating plateau is mostly occupied by settlements 

and farmlands. Hedges,! trees, a nd grass lands divide the 

farm! ands .. Remanants of trees of the original forests are seen 

in the crop lands. Along the rivers and streams~ there are 

bushlands interspersed by grasslands. I mportant trees cons ist 

of Osyric:.. abys.:=.i n i ca 1 

macrpstachy'c:::: . ., c:;.vzygruffi 

PQdpC2lCpUS 

QuineEDse, and 

<Jraci 1 j~, 

illbizia 

Cr q ton 

gummj fet- a 

ILUPRD, 1984, La nd Use and Land Cover Map). In addi tion, there 

are also trees such as Eucalyptus gIQbulu~, 

and Ficu~ dahrQ .. 

Erythrian brucei 

Eventhough the!- e is shortaqe of Etrabl eland.. the lIl e J ayi ta 

people have a ~oDd practice of growi nq trees .. In front of 

each farmhouSE., 

(see Figure 7). 

there is open field surrounded by big tr ees 

Mostly the sides of roads and footpaths are 

covered wi th the gro,,"Jth of tii f ferent ThE? 

p e rennial crops of 'enset' (En~ete veot ricQsumly coffee (Coffea 

arabica) a l so add green 

the y·ear .. 

scenery to the surroundings t h roughout 

2.2 Population and Economic Acti vi ties 

2.2.1 Se)! and age compos} t i 00 of the popuJ at i 00 

The total populat ion of the 200 sample households is 1408. 

The family members of the~.e households range from 3 to 15 and 

this malces an average of 7 family members. This is much higher 



Fig. 7 . The farmhouse 2nd its surroundi nGs . 

Soure e : Pho t 0 Aucust , 1991 . 
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than the nation's rural population average household si z e of 

4.4 (Office of PopUlation a rld Housin9 Commission, 1 984 :68-69 ). 

The age and the population is shown in 

Figure 8. The popUlation under 15 years of age constitutes 

abou t 45,1 per cent of the population. This pt-oportion of the 

youthful population i s typical of the developing countries. 

About 53 per cent of the popul at i on at-e betvH:?en the ages of 15 

and 64, and 1.3 per cent have reached the age o~ 65 and over . 

The prO-porticon of ma l es- to females in the population is 52 per 

cent to 48 per cent respectively. 

2 .. 2 .. 2 Size of faons. 

The size of farms of an individual farmer in the Western 

Catchment of is onE of the smallest in the 

country .. The average farm size is O~37 hectare (see Table 8)_ 

The size of farms range from 0.06 hectares to 2.38 hectares. 

Tv;:enty-six per cent of the farms are from 0.17 to 

The majority of thE farms {55 . 5 per cent) 

betWEEn 0.35 and 0.52 hectares. 

Tab l e 8 . Distr ibu t i o n of fa r m s i z e 

Size of farm (ha) Number o f farmers (Xl 

Less than 0.17 
0.17 0.34 
0 .. 35 - 0 .. 52 
0 .. 53 - 0 .. 70 

Greater than 0 .. 70 
---------------------------------- - --- --------

Tc.tal 

Source: Field =l.\rvey, 1991. 

9.0 

100.0 

. 034 

arE 
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Fig " 8 Age and sex structure of the popu lation in 199 1/92 
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Crop pG:lductioo 

The crops grown in the study area include coffee 1 'enset·, 

' cha t ' (Catha edulie.)14, banana (t~iusa g.ao i e otum) , s ugar-cane 

, .. fficinarum} l' and avocado gratissima) . 

Various annua l crops : .uch as mai;;:e ( lea mayc...) , 'teff' 

(EraQt-Qsti c.. tef) , barley (Hordeum vulgare) , Sorghum (SQr9hum 

y uloare) , hari ce.t bean (Phaseoluc;. vul !Jari s) , potato (Solanum 

ti,t!;;H~r::02UiD ) , sv-Jeet potato ( I~jJmt;;<ea batat~~ ) , manioc H1~o~ bQi: 

ec;cuJaotai grown. These crc·ps are CLII ti vated in 

different seasons of the year. As explained in section 2 .. 1 .. 3'1 

the area has an average g raYlinq period o f 270 days and as a 

result double cropping is practised. The cropping calendar of 

the 5 major types of crops i s shown in Table 9. 

Table 9. Crop calendar of the 5 major types of crops. 

r.--... ------------.. -.-....... --.->~------.-.-------.--.------------------.--------------------.. --.-, 
! j ,~ {~ fi ths I 
! - f ' I-:::---~---- ---r-----, ---------!-----::---,--------r--;--;------l 
t
! ... ~~£~:s_:{ __ :~_op s ___________ L--. r l~:iJ.~~~L __ j ~CW!~~____! -~!:~~~?--- .""" --t! __ ar'l f..:....:_~ ___ J 

1 ! 1 ; 
i Mai u . tk:.-DE'L ! hf!. -~u ch i FEb.-7Iii'i ! AlIgL! :.t-Od. i 
; J iiI 
iii i 

! If-~ ~ DeL-F~L i r~t< .-April Ar:<ril-Ma·y I ~ii)'-Junf' ! 
j N~ ·'I-.Ji.ll r : ,lu i 'I'-A~gil St A.U{!ust -Sf'Dt . S€pt. -Noy . ! 
l ! t 
i ! I' I i--!arice.t t,f'2n [k:':.-Fft<. 1 F::: •. -A:<ril ~a{\:h-May 1 May-July 
i Kay-j\ll·,o! Juh-~u?u !:t Auu\! !:.t -SH,t. ! Sf-Pt. -Ne<1,' , 
i j I 
! i I 
! ~i!fl~)' U(:.-FE-b. Fft'.-P.~rd Ar:<fii-Jurlf' i ~C)' -su;ust 
j ~i.'r' -';'u ;; r- J Uh - ;,iH:n; ~t ~;UI1t! st -S:~tlt. i Si'pL -Nov. 
! I 
i l SC~?~~5_, __________ Dd.-Fr-b.____ Ffb..-i:;~rij MCir ~ h -J_l.me ______ 1 NOy .-De~. ___ ~ 

Fi eld sw'vey, 1991. 



Fig · 8 Ag e and sex str uc ture of th e population in 1991/ 92 
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The total crop proQLlcti on by the sample households in 

1990/91 is shoy)n in Table 10. Sweet potato~ manioc, and maize 

which are the staple food items of the Welayita people account 

for the major production. The ne>:t l argest production comes 

from 'tEff', sugar-cane, and haricot bean . 

The ve.l LIme of crop production is mainl\1 by 

cropland. But the possib il i t y o f growi n g c r ops 

ty:ice in a year has supported increasing the crop production .. 

Noreover, 37 per cent of the farmers r-eported that they apply 

artificial fertilizers to increase crop production. There are 

!;.everal 1 ack of vli despread prac tice of 

artificial fertili~Er5. 

importanCE!;. , 

fErti lizE-t-. 

are high 

r"1ore than 

Among· the reasons, in 

cost and SLlppl Y 

half (57.5 per cent) 

order of thei r­

of artificial 

of the -farmer s 

utiliZE anima l manurE . Low availability of animal manure (due 

to the small number o -f livestoc ;~ and use for fuel) has li mited 

its application to the farmland. Apar t -fr c.m thi s'1' ut i li zation 

of residues of crops suc h a s mai ze a n d sor gt\u m for fu e l h a!:. 

reduced what is left on the cropland. 
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Table 10. Vol ume o f cr-op pr-odLlct i on in 1990/91. 

Crop production 
Types of crops (quintals) 

... ........ __ •• ____ ._ •• ____ • _____ . .. _ •••• • ___ • _ _ ._ • • , •••••••••• _ • • __ •••• • __ ,_._ ••••••• __ •• ____ .... __ ._.,_ ••••• " __ • •• __ ._. _______ • ____ •• _ .,._--______ 0 •• _'''.,,_._-

1.. Stimu l ants 

a) CoffEe 
b) 'Chat' 

Total 

2. Fruits 

a) Banana 
b) Avocado 

Total 

19.0 
26 . 0 

45.0 

12.0 
0 .9 

12.9 _._._--------------------------_._------_ ...... _-_._-------.----

3. Cereals 

a) t-laizE" 
b) 'Teff' 
c) Barley 
d) SDr ghLUTI 

Total 

4. Eoe.t c rops 

a) Potato 
bl Svleet potato 
c) Manioc 
dl 'Enset· 

Total 

5... Vegetable 

Har i cot b e an 

6. Sugar-cane 

134.3 
89. () 
16.0 
29.8 

269.1 

30 .. 9 
1 75 .. 8 
150 .. 9 
40.1 

417.7 

62 .. 0 

78.6 

SOLirce: Fi el d s!.Jr "·.ley, 1991. 

2 .. 2.4 Li yest ock productio~ 

The types of 1 i ",/estock that arE being reared include 

cattle, sheep, goat, horse, mule, don~~ ey and pou ltry (see Table 

11) • No=.t of the households 1,82 per centj responded that the 



I iVEsteock they dimini:.hed in the past 17 

·'r'ears .. The farmers explained that thi sis due te. s hortage of 

grazing grounds. disease of animals, and selling of an i mals to 

payoff taxes and buy crops at the times of famine .. 

Table 11. Numbe r of li vestock in 1990/91 

Types of l ivest oc k Number o f livestock 

Cattle 550 

Sheep 127 

Goat 57 

Horse 11 

t~1ul E 2 

Donke~( 30 

POLII t,-y 289 

Source: Field survey, 1991. 

Most o f the land is u sed to cultivate crDps . Only areas 

of very steep slopes are left to grow grass . F i fty per cent of 

the hc<usehc<l as own privately owned grazing ground. ana 21 per 

cent the hOLlse hc.l ds share g razing gt-oL{nds vii th their-

reI at i ves .• There are al so 6 per c ent of the households which 

government control l ed degraded l and fo r graz i nq .. 

The remaining h ouseholds. which do not h ave pasture land, feed 

mainly crop residues to their ] i vestoc~,. Forty-three per cent 



of the hou5:-ehol ds responded that there have been decrease of 

grazing a rEsult of encro2chment of the farmland5~ 

and t he government cont rol of deg~aded lands in the past 17 

years .. 

Marketi oQ of---.agri cuI tura} products 

In develop ing countries , such as Ethiopia, farmers mainly 

produce crops f or consumption. They on ly con v ey some portion 

of their crops to market in order to get cash to buy industrial 

commodities (see Table 12). Highest percentage farmers 

half of the total pr-Dduce o.f coffee,. and 

'teff'. This indicates that they are the m05::.t impo~- tant cash 

Oi""H?-thi rd or less tl,an one-third o~ tha total produce 

of maize. haricot bean~ ·enset·~ sweet potato , and manioc are 

sold .. 
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Table 12 ... Fa rmers who mar'~eted different portion 

of their produce i n 1990/91. 

Farmers who Farmers who 
marketed less- marketed one-
than one-thi~d t hi rd to half 
of their of their 

Types of Crops produce (Z) produce (Z) 

CoffeE 7 (> 8. = · ~, 

1 ~ G. = · ~, ~, 

9. (> o. = ~, 'En~.et ' 

Banana 3 .. 0 4. 0 

Sugar -cane 6. (> 2 . = ~. 

, (> o. " " · -' AVDcado 

14 = , = · ..., " . ~, i'1ai :E:E 

." (l 16. = ~. ..., 'Teff' 

1 ~ = ~ (; ... ...:.:.~ ~, -' . Haricot bean 

~ (; 2. 0 -' . Barley 

SDrghum S. 0 o. 0 

.., = 1 = L. ~, . ~, Potato 

8 . ~ J~l ... = ~, ..., S~~ieEt potato 

15. 5 5. 0 

Field Survey, 1991 ... 

Farmers ~·;ho 

mat-ke-ted mOF'e 
than h a lf of 
thei r pt-oduce 
(/: ) 

9. = ..., 

~ 0 '-' ... 

0 .. = ..., 

4.0 

4. 0 

O. (> 

, 
(> 

" · 
""7""7 _\_, .. (> 

, = 
" · ..., 
1 = · ~. 

0.0 

1 · 0 

o . = ~, 

10 . 5 

Farmers also obtain cash b y sell ing livestoci~ ( s,E'e Tab1 e 

13) .. Th is 1 sin order to buy food items for the f am i l''r' members:, 

when there is short a ge . 
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Ta ble 13. Percentage of farmers who obtained 

cash from the sale of li vestock. 

Amoun t of Cash 
(Eth iop ian Birr) 

Per centage of far-mers 

0-100 10 1-200 

11. 5 6 .. 0 

201-300 Nore t han 
300 

4 .. 5 9 .0 

Field SurvEY, 1991. 



CHAPTER THREE 

THE PROBLEMS OF SOI L DEGRADATION AND CONSERVATION 

3~1 Farmers' perception of the Causes of Soi l Degradation 

P ercepti o n ref ers to the farmers' awareness of the factors 

th at t-esul tin soil degradation. The factors li s t e d in Ta ble 

14 were e~p loyed to evaluate their identification of t he causes 

Table 14. Farmers ' i d en t ification of the c a u ses of soi l 

degradation. 

--------_. __ ._--------_._-_._--

1. 

2. 

4. 

6. 

7. 

8. 

9. 

10. 

11. 

Causes of soil degradation on crop l and 

----------
Up a n d downh ill plougtling 

Not applying animal manure 

Roads as an agent of concentrating \.oJ-ater 

Footpaths that c r oss croplands as an 
agent of concentrati ng lo'Jater 

High density of lives tock 

Not applying crop rotation 

Not applying mixture of organic ma tter 

Not practicing fallow 

Steep slope 

Heavy rains 

Number of 
farmers <i:) 

52.5 

29.5 

11.5 

10.5 

16.5 

28.0 

28.0 

83 .. 5 

60~O 

81.0 



soil d~gradation .. The majority of the farmers identified 

steep slopes ~ running water, and heavy rains as the C2.Llse£· of 

5.oi 1 degr!?ldati on on CI'"c'pl and .. Significant number of farmers 

(about 50 cent) also perceived up and downhil l ploughing 

as a cause c,f In addition, about one-third 

of the farmers recognized footpath",. that cross crop l ands · to 

bring about soil degradat i on . 

3 .. 2 So.i.l Cooseryat j on 

3. 2 ~ 1 F a rmers ' a war e n ess of the s oil conser y atjon measur e s 

Th i !:O. can be defined as the realization of the different 

conservation measures as solutions to the problems of soil 

the ffieans pointed Dot by the 

the f ar-mers are lev el 'fanya 

juu ditches (See Table 15) .. Level 'fanya juu 

suggested by 79.0 per cent o f the A l i tt l e over 

the f~t-mers (38 .. 0 per- centj a l £ .0 b e l i e ved t h a t 

drainage ditches a~e effEctiVE means of cont r oll i n g soil loss . 

Ppp!i~ation of animal manure and f al l owing we re also i dent if i e d 

b '.,·· 32 .. G and cent of the farmer s respectively . The 

rest of th e meaSllres were ident i f i ed by ins i gni f ic ant number of 

empl D·/ed te· l oss , drainage 

di tCfles and 1 eve! . f.?;r;ya jUli were applied b y 29 .. 0 and 69 . 0 p e r 

cent of r-espec:tivelY I About cent of the 

f8 rmers also apply ~nimal manure to their cropland s . 
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Table 15 . F6rmers' rea.li.:: a ti..::m of thE conSETvat i eon 

, .. 

4. 

6. 

7. 

8. 

3 .. 2.2 

mea S LITE'S. 

NLi.mber of 
f e-.rmer-s \l'Jho 

think th"t 
the measure 
controls 

Soil con!:.ervation measures erosion C,:} 

Appling animal manure 

Fallowing 

Drainage ditches 

Level 'fanya juu 

Stone bund 

Growing of bC<.nana on bunds 

Gr owing of sugar-cane on 
bLinds 

OthEt- E· 

Field survey, 1991. 

32.,(1 

21.5 

38 .. 0 

79 .. 0 

12 .. 0 

14.5 

16.0 

4.0 

C.9.pstrLlctiqn of the level 'fanva lULl 

The con£.tructi on of the level 

Number of 
farmers yiho 
appl,/ the 
measure ;1.) 

27.5 

14 .. 5 

29.0 

69.0 

2.0 

12.5 

12.0 

0 .. 0 

in the 

site was carried out by Damot Gale 'Awraja' Agricultur al 

Department and CONCERN. At present CONCERN has shifted its 

area of work to t he neighbouring Damot Weydi 'Awraja The 1 e.y 

O'l...It c.f the 1 e"lel 'f anya jULI is given in Figure 9 .. 

In the construction of the leve l ' f anya jULI t .he DBtTlot 

Gale 'Awra ja' Agricultural Dep artment made use of the guide-

lines drafted in 1977 E.C . by Southern Regions of Ethiopia 

Ag r icultur al Depar tment 1 and Natural Resources Conservation and 
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Fig.9 Layout of the l eve l 'fa nya juu' 

f' , I ; 

Emb ankme nt 50-75cm 

vertica l 
in terval 

25cm 

Source: Hurni U986 ! 44) 
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De"'/8~ opment Dep2.l"- tn-.ent { 1977: 66) . CLIr-re-nt 1 Y 'J t hey 

employing the guide-l i nes prepared by Hurni (1986 : 44-45)~ 

Both guide-lines indicate a l most the ~ame d i men s ion of the 

1 eve! 'f 8nya juu', but haVE different ways o f dete~mining the 

~.p2.ci ng of the con s ervation structure!: . The old gu ide - line 

determines the spaci ng of the leve l 'fanya juu by the formul a: 

Accor d i ng to Hurni's procedure, the spacing between the 1 eVEJ 

'fanya jULI is fi>!ed at vet- tical one metre f or-

s l apes Df less than 15 per cent and a vertical interval of twa 

and 21 ha l f t i me~. the • L ~ oep\" 11 of rel<',iorkable sOlI slope~. 

gree.ter than 15 per cent {Hut-ni 1986: 44-45) " 

Eventhough different vertical reCC''i!~l en.jed 

t he spac in g ·:;f the s"truct1,.JreE. slopes,,! the 

techn.i cal of ~.ui "1 ~.nd 

e x tensi on a gents (Damot Gale ' Awr aja' Agricultural Department) 

a pplied the one metre 

communication with the techni ca l assist2 n tsJ. FLtrther mc·re, the 

leve l 'f an ye. vi3S constrl.\cted ;ot i thout care and 

de~.i g r: , fc<r thE" 1 Eve 1 fanya J UL~ 

depressions VIi thout due considera t ion to the contour {see 
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F i g . 10 . The l evel ' fanya juu ' cressinG depre ssions 

Source : Phcto Augu s t , 1991 • 



62 

" 
t-lanagemeot of the 1 evel 'f any...JL.JJJJ..L 

Proper man~gement end maintenance of the level 'fanya juu 

i s needed to facilitate and speed u p t Errace fD~-mation ~ P oor 

management a.,d absence of mainten ance can only result in 

damaged 'J16 and fi ll ed Up l7 struct~H·-es. In addition, poor design 

and unatt e ntive constr u ct i o n acro=.!;, depre£sic:.n£- fTr.5Y only resLilt 

in concentration t?nd pODding of Yiater above the bunds~ an d 

cal ise breaching and damage of the structures . The s tates c. f 

the 1 evel . f 2.nya juu ' in the 30 sampl e plots can 9i'le uS a hi nt 

in this regar d (See Table 16 ). 

Table 16. The states of the level 'fanya juu 

States of the l evel 'fanya juu Number of plots ( X) 

Stabi 1 i z ed 

Dam2ged eon I 'l 

Filled up and damaged 50.0 

Total 100 . 0 

Sourc e.: Field Sur v ey, 1991. , 

Of the 30 samp le plots, on l--; 26.6 per cent had stabi lized 

struc tLu"'es:: .• On the contrary, 3 .4 and 50 . 0 per cent of the 

p I e.ts had damaged, and f iII ed up and damaged s tructures 

re~pectively .. The plots who s e leve l 'fanya juu were destroy ed 

constit u t e 20.0 per cent of the plots . 
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The d.::o.mages. to the structures were 

ploughing~ run off5 and habitation of moles in the strLlctureE.~ 

The conservation ~-tructures i r: about half of the plots were 

inhabited by moles. The~.e burrowi ng animals ma l:e hollows for 

their underground h ab i tation in the structures . The moles get 

easy aCCE'E·S to the crop l and in order to f eed on the cultivated 

crops. For the purposE of protecting the crops, farmers either 

destroy the whole structures or put traps by digging a p it into 

the stt-uct Ltres .. 

Farmers a lso cause damage to the strLlcttJr-ES by 

intentionally narrowing the width of the strLlcture~e from year 

to year I'!' ( See Table 17) ... Besides, farmers deliberately destroy 

e very other structLtreS to enable easy crc.sE.¥Jise ploughing (Se2 

Section 461). This clearly suggests that there is 2 need for 

the strLictures to effectively fit i "te. the 

. , . 
prev:?~J..lng -f armi ng syst em (Sanders ~ 1982a:2771 • Absence of 

in the study site has significantly reduced the 

acceptability and effecti veness o-f the conservation structures. 

Farmer-s had destroyed the 

structures in 20 per cent of the plotsk This is due to mainly 

inconveniences of ploughing created by the level 'fanya jL\U 

moles in the s.tructur'2s· , 1 and taken out 

pt-c?duct i on and neen-e>: i stEnce of sOlI their croplands 

(See Section 4.1) . 



The ~J idth and height of the ~tructures~O were also measured 

t o evaluat e th e pi-esent conditions of the level 'fanya juu 

(See T a:b 1 e 17) .. Structures that had heights of more than 75 

e ms were obser ved in about one- f ourt h of the p lots. A little 

th2.n half of the plots had to 75 ems h e i ght s of 

One-tenth of the plots had heights of structures 

t h2t rang e ft- om 26 to 50 cms suggesting improp e r management of 

the s tructures in these p l ot s .. 

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

76 

In 

1:'1 

ih 

/ ' 1\ > ... r 

- 25 (l . (i 

75 23 .3 

:00 n.3 

10. (j 

. 150 

l - ~ 
• J ~' 

200 

Source: 

Tc·t aj:·~' 6e:;tr~')'f ·j 

25 

16 - S(i 

<0 7:, ~, ~ 

7·~ - 100 

j ( ' l 125 

in - i:;v 

T {It a! 

Field Survey , 1991. 

NC!, of plc<ts 
():} 

2'J , (l 

0.0 

1(1 , 0 

~3. ~. 

!b. , 

3.3 

b. , 

lOCl.O 
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The yd dth of the structures also showed wide variations. 

Widths of struct ures varying from 26 to 50 em were observ ed in 

16.8 per cent of the plots. A considerable proportion of the 

plots had 5 1 to 75 ems width of structures and over one-tenth 

of the plots had widths of structures that ra~ge from 76 t o 100 

ems. One-tenth of the plots had widths of structures varying 

from 101 tc- 125 ems. In genera l widths of ~.tructures v~ere 

3.2 .4 Factors responsible for erosion damage in the study 

Appreciable erosion damage "'1 B !:.. obser "·,red in 35.2 per cent 

c.f the treated Pi Ol.:!: .• Some of the significant factors that 

bring about erosion damage are concentrated run of f 'I i mpr oper-

ITl2.nagement of the 2nd ploughing 

techniques. 

1. Run off .. Thi sis a me,jor- cause of erosion. There are 

differ e nt sources of run off in the As 

indicated in section 3 .. 2.2, the poor construction of the 

5;.trUCtur-es ha~. FesuI ted .in the te. crOSE· 

depressi ons vd thout due consi der-2ti on to the contours (See 

FigLtF"E 1 I,)} .. This crEates concentr8tion of vJ"ater in the 

depressions and breaching of structures. 

Run generated in ·o/i 1 1 ages accounted fe. r the 

erosion damage in 10 .. 0 pEr cent c.f the plots ~See Table 

18) .. Several sources in combination (depressions~ roads, 



1. 

4 . 

6. 

7. 
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-f Dotpaths.,. and villages) generated and concentrated rLln 

off in 16.7 per cent of the plots. But the damaging 

Table 18. Sources of run off that af fect e d croplands 

-_ ... _-------_._._--_._----------_._-_ .. __ ... _---------.---------.. ----------- ----

Sources of run off 

Villages on l y 

Villages and footpaths 

Villages and croplands 

Villages, footpaths , and croplands 

Villages, footpaths, and depressions 

Depressions, roads, footpaths , and 
villages 

t·.Jone 

Net. e.f pI e.ts 
af fected (~~:) 

1 0.0 

36.7 

10 .. 0 

6.7 

1b. 7 

16 .. 7 

Total 100 . 0 

Field SLirvey~ 1991. 

off in these :;=:dc:.ts h3\.'e been decreased b oy 

c ut o ff d r ain, v egetation, and st ructures. Both vi1103g9-5 

and footpa t hs are significant sources of run off in 36.7 

per cent of the plots .. This i s due t o the compaction o f 

the soi l by the t r ampl ing effect of people an d livestoc!~. 

Of the 30 plots, ri lls developed in 25 of them .. The 

number Df r i II s in each plot varied from 1 to <See 

Appendi}~ 5) . On the average there were 17.4 ril l s, and 

1 . 1 gullies per hectare of 1 and. As a r ee.ult, 29 . "::. per 

c ent of the total area of the plots (3 .. 9 hectares) ",,;ere 

severely af;ected by erosion . 



68 

rie: . 1~ . Breac1linf. of structures and erosion damage 

on Cropl ands . 

Source : Phot o Augus t , 1991 . 
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the avet-age inter - structllre sl o pe was deducted ft-om t he 

aver age s l ope of the cropland to c a lculat e the red uctieon 

in the slope of the cropland(See Table 19 and Appendi>: 6). 

Table 19. Slope reducti on due to treatmen t of plots . 

Slope r eduction (%) Number of plots (%) 

0 . 0 

0 .. 1 4 .. 0 46. 7 

26.7 

8.1 12 .. 0 0.0 

12.1-16.0 

Total 100 .. 0 

Source: Field Survey, 1991. 

The construction of the level 'f anya juu has bt-ought 

about .01 to 4 per cent slope reduction in 4 6 .. 7 per cent 

of thE plots. ....... l- . . i.. 

11 11 5 l~· no!.. a remarkable slope reduction. 

As. e:q :.} i'\ined in section 4 .. 2, this vJae. due to 1 ack of 

maintenance in significant number of farms .. As a result, 

the of the 1 evel ~ fanya juu has n e.t 

successfully p r Evented the SE plots from erosion damages by 

t-un off .. 

The concentration of run off is much higher in l onger 

~. l c<pe~. than in E:.hor-ter oneE·. The structures \.~JeTe des.i gned 

and constr-ucted in make break in 51 opes· (SEe 

Table 20 and Appendi>: 61. 

25.1 metres in 56 .. 7 per cent of the plots . But the 
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Table 20. Average inter-structure slope length in the 

treated plots. 

Average i nter - structure 
slope length (metres) 

L;::<.1..1 

50.0 

50.1 750-0 

75 . 1 1 O(). 0 

Above 100.0 

Total 

Number of plots (X) 

26.7 

10.0 

~----------------------

100.0 

5Durce: Field Survey, 1991. 

5tructL~res in these not developed to 

satisfactory height to control run off (See Secti on 

3 .. 2.3) . The remaining plots, which have more than 25 

metres of slope length, seem to have sufficient length for 

generating r un off and initiating rills and g u llies . 

Imoraper plQughing techniques. After the introduction of 

the level "fanya juu', the farmers were e):pected to change 

their ploughing techniques. The practice advised was 

contour ploughing. But the farmers did not accept the new 

practice and to plough crosswi se. The 

newly recommended ploughing technique is not effective in 

communication with the farmers). 
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The i ntensity of ploughing, i.e. t he aver age number 

of up an d downhill ploughin g for the seed-bed of manioc 

and 'teff' were the highest ( see Table 21). As the 

intensity of ploughing increases, more soil aggregates are 

de~.troyed ., This condition is worsened as the intensity of 

Table 21. Intensity of ploughing for various crops in the 

summer of 1991 ,. 

Intens ity of ploughing 
-----------------~ 

Types of crops Up and dO\o'~n Hori zontal Average 
-.---~ ...•. --.. --..•. ---.~ ----, .. ~ ...• -.-.- -.-.~ .. -.... --•.... -~--.-.. ~--.. ~.".~---~--.-.. ---------.. --"-----.-.----

i"'1ani oc ~ 7 3 .. 0 -' -' 

Sorg"um 2 7 

-' .., = 
~.-' 

Sweet potC'1to 2 2 2.0 

Haricot bean 1 2 1 .. 5 

2 2 2 .. 0 

Barley 1 2 1.5 

'Te ff " 2 7 

-' .., = .... .. - ' 

Source : F i eld Sur vey , 1 99 1 . 

ploughing increases f r om year to year .. This resul ts i n 

the pore s paces in the soi l \o'Jhi ch i n turn 

redUCES the infiltrat i on of water and speeds up run off 

generation. 

As indicated in Section 1 .2 and 2 . 2. 1 , the average 

household si2e and crude pop u lation density i n the s t udy 

site ~re much h igher than t h e nation"s average . The 



populat i on density 

in absolute terms .. 

'/2 

is hi gh not only in relative but also 

The high population density has put 

pres!::.ure on the 1 and 2.nd subsequent l y f orced the far mers 

to r educe f a ll ow periods , and increasE cultivation of 

The majority o.f t h e farmers (78 .. 5 per 

c ent) repor t ed that they ha ve discontinued to put their 

croplands under fall o w. Several factors have also 

restr i c t e d the application of arti fic ia l fertilizers, and 

a ni mal manure (See Section 2.2 .3 ) . Conse quently, 

phy~ i c al structure and fertility of the soi 1 

the 

has 

deteriorated since 

r2ga i ni ng. 

it does not get s ufficient time for-



CHAPTER FOUR 

ADOPTION OF THE SOI L CONSERVAT I ON STRUCTURE 

4. 1 Ad option o f t h e soil conservat i o n struc t ure 

( 1 eye} • tanya j uu ' ) 

The fall awi ng items (See Table 22) are selected to 

quantify the adoption of the 1 eve1 . f anya juu by the farmer s 

(See section 1.6 . 1'. Here1 the items are utili=ed to analyze 

the responses of farmers to each item. About 75 per cent of 

the farmers accepted the e>: i stence of the 1 evel . fanya juu on 

their farmlands (the reasons that contributed to the acceptance 

of the level 'fanya juu are elaborated in section 4.2) .. 

56 per cent of the farmers have maintained the level 

Abc'Ll t 

'fanya 

juu ' .. In addition, slib~.tanti 211 number of farmers keep up th e 

level 'fanya juu' in relatively better conditions by growing of 

sugar-cane (25.5 per cent of the respondents), and protecting 

from grazing of animals by cut and carry of grass from 

structures (50 .. 5 per cent of the ree.pondents) .. But the fat-mers 

demande-d the provision of food for riiork (65 .. 0 PEt- cent of the 

respondents), followed by supp l y of picka>:e and shovel (40 .. 5 

per cent), provision of labe.ur (19 .. 5 pEr cent), and education 

(18.5 per cent) for the continuation of the maintenance of the 

1 evel . fanya juu' .. 

AboL,t 25 per cent of the farmers do not accept the 

structures .. Several reasons were given for rejecting the 

structures {See Table 23}. Fot- these fat-mer-5 1 the 
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Table 22. lnd e>: of adoption of the level 'fanya juu 

F:':; i 1 
No , 

L 

, , 
l~H:S 

Gr'f ti:t:E' p~diaj i'la~ntE'nancE' of the ~tri.!(tur:?!: ~e-r year in ~£ar Ot brE'a~hing 

of ~ hurd ~C?;y OtiS£, SfYErE' r:r~sicn in lDy,~r sites 

4. ape tl~.e ,:t'.I::~letE' r,aintr-na!':cE' of the stru.:::i>Jrf'!:. ~:r yf" i{r ;n fe~r ()t treadling 
~! e bunG ~a)' ::S:llSE' ~i:VE:re frc5.i~r: in lenf-!'" sit£'s 

< J . Dr:> hr.e ':Q~pifte t2inteliii.tlCe c,f the- str uctUff'S pEr '1Fe!'" as a ff'!:ul t of 
E':E'otaoce c,f the structures 

6. 7liCi Cir f":'fe ;;artiEd !!li!intH,,::rrce [if thf 5.tnlctur~s per ~'~=-~- in if~r ,:·f 
hrfiching e;f Co bund J!.,ay Cai.! fE' £.:?VE'fe' E'fD!:-lOf; in jC'~F fitE' ~ 

7. iw~ or f.:Dre ~,adi21 f!aintE'riiftCe of the strucbrE's ~er year ~£- :: fff !J jt Q; 

e~'.:Ep t~ !\':f' o.f tbe- st fi.lct12ffS 

B. T"c< or for E' cc<~~, l€tf raintE'!H:flce o~ t~~e ftnntur=-s i:' E'r vei:.r '.f' ~£H {.~ 

r;"i-' ach)r' ~ cf :. ti.lt;O !:iY C<:U ~f' ~eyeri- p{, ~;on in ICiOit-f ~. jtr ':-

9. T,,-:o ,::r .~~~,r!? :·:'f·~l e! f ,!'~fint =- !l:.n,:e- Cit t~;=- structure!: p~: y'2 ~ r 2~ :, ~~~:.!!t ,::1-

::::t£>::< t12~:E- Df thE' strlJ::ttlrf·!:. ir' 2 !ir;g: E' ~r i:il u!OIS 

d . Jt-strcyir[ ~ r.n >t' (,nfo d t~~e line- :- of C:<·i £i':: uti~':-- :. truch:re ~. tG t;:;c\~ turning 
~f picu;i a.'H:! ,: )'~n n ali p'lds 

13 . :';'S!rI2Ylr'q thE "b-::<!t' ~ t{\!{~;,;re5 , .. ::{:U oiot -=:. 2nd not d~ ~t f':;i'i;~ . " ,~ tf:u 

::1e,tf 

" ; ":' . 

15. trOf:H\ ~ ;2·t s.u~2r -Car, f'! b2oane:f. ric . at th e- end ~i t.~:- t~::~::.}c' c :- :.f the 
:tru::t;..r es 

L<Jt ai,e { arry c, ~ grEs ; ~r:i ~tr t!ctures ~hrDu,?h{:: ;,!t th~ Fi:ar 

" < :!.J 

b.,O 

9.0 

7.5 

2.5 

2(i .5 
.. ----.-.-.- .. -.-.------.... " ... ", .... -.. ---.- .- --S't:U!-":E:---r;E' i'd" " i~r-;/€y:'-r9rr~-'" ------......... -... --.-.. '.--.. -.-------... - ... - -.... -... . 
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Table 23. Reasons for the farmers laci~ of maintenance, partial, 

and v~hole destruction of the level . fanya juu· ... 

No. of 
f armer=. 
.. ,ho di d 
not 
maintain 

Reasons (i:) 

j"lumber of 
fat-mers ""ho 
pa,-tial l y 
dE!:.troyed 
the 
s tructures 
Ct. ) 

Number of 
farmers who 
wholly 
d estroyed 
the 
str-uctures 
Ct.} _._--_._-----------_._---------_ .. _---_.- -_._---

1 Habitation of moles 
in the level ~fanya 

juu 

2 Inconveniences of 
ploughing created by 
the level 'fanya 
juu 

~ 
~, lnse-cur i ty of 1 and 

holding 

4 Non~.p.veri ty of soil 
loss 

5 Land taken Dut of 
production by level 
'f anya juu' 

6 Encroachment of 
grass to the 
cropl and 

7 Non -e>: i s t ence of 
s oil 10s5 

8 Shortage of labour 

9 Other s 

Source: 

disadvantages outweigh the 

mo re important factors for 

27 .. 5 39.0 17.0 

44.0 18 .. 5 

0 .. 0 2 .5 1.0 

11 .. 5 4.5 

24 .. 5 15 . 0 

25 .. 1 3.0 1.0 

16.0 14 .. 5 8.5 

8.6 0 .. 0 0 .. 0 

., ~ ..c.. .. _ , 7 C -' - ..... ' 1.5 

Field Survey , 1 99 1. 

advantages of the structures. The 

the farmers lac~( of maintenance o f 

the structures are habitation of moles in the structures , land 
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taken out of production, encroachment of grass to the cropland 

and non-e>: i stence of 5".01 1 loss .. One or more t-ea~-on s together 

are also considered by the f ar-mers for destroying the 

structures .. The maje.,.- reasons fO"--\I'Jarded fot- part i al O t- total 

destructi on of the 1 evel . f anya juu ar e i nconveni enc e of 

ploughing created by the level 'fanya juu', habitation of moles 

in th e structures , and loss of crop l and .. FAO (l)01.2. 1 986b : 

49) advises growing of grass on the l and taken out of 

p roduc tion .. abou t 62 pet- cent o f the farmers di d not 

consi der grass gr-cwn c.n the 1 and taken O Ltt of producti on to be 

of equal benefit to the crop production. Nonsever ity and 

absence c.f soil loss a l so contribLlted significantly to t he 

partia l and total destruction of the level 'fanya JULI'. 

Moreover , t he enroachment of grass to the cropland has added to 

the inconveni ences created by the structures which has led to 

the destruction of the conservation structures by the farmers. 

4.2 Factors that e xp lain adop tion of the 1 9yel 'fanya juu'. 

Several factors can be mentioned in the explanation of the 

adoption behavior of fat-mers. Only thOSE f ac tors that are 

consi dered most important are treated here .. 

1. Attitude of farmers .. The items in Table 2 4 elucidate the 

feelings 0"- emotions of the farmers toward!2. the 

conservati on structures.. The majority of the farmers 

agr eed that the level 'fanya j ULI' help control run of f, 

soi 1 1 ass an d 1 ass o-f ferti 1 i zers .. In line with this, 75 

per cent of the farmers ac ~{nowledged that the structures 
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Table 24 . Attitude of fa~mers towar d s the l evel 'fanya juu 

3 

4 

Maintaining of the :.trud UfH is. il farI!H' ~ 

r espor, ~. l bj 1 i t Y 

Pf'rs.on.dlY f j fee! {o~t':f't £'n t tc< hi:VE te::::hl'llcal kilo;,; ­
how etf ~i!i nt .:i ir.in9 the strudu:- f'E. 

The e): tensiclr. agent::. if.l~, osl?Q ii gr rt. tf'f ;;, tr~ in l.iC'~r. 

the farr:er '::. sa ?' of r uHiy ati ng the Idn::i 

Th? struc tures na ... '£' uE'at~d i nCC<in;eni f' :'l [i's. 
{difficu lt y of t urning p!ough Bno Ol:erd 

5 The structurE' s hE·!P. ures.t nm eft and sc,} j }(:5S 

b Th::- strud Uff'S have inuH~, ec "" CitH'i£' of ~rodu{ bon on 
~aple p ~ o ts 

7 lhe ~.tfl; ,:ti.irt<~· hav£' increi)':fd the nusrEI d 
cultivati::::,n te< ?r€'~af e the s£'ed-bE'd 

.~ 

7hf' l{'~. : d ::r ep} :-nc GUr to t he st r!.Jcti.if H ,~, avf' 

dE'Cfea~.ed thE- ini:~' il'::? uf t hE" faf ilEr s 

Th E raised ~'i!rt i:!r!o the dltch clf t h: structlir E' hElp 
cC'n tre! P{I(CUPL-:E' f~oii! th£ {f::;pl:nd 

Hi Th!? ~.tr uct!.lr f'~ cOfltn.d tht' ~a! hing away cf 
f erti1iz~r ; 

The 5.tr uctufi'~. on "'.'1 {ropland e:d st wj~.h{lut IY 

approval 

12 ioe traditional ric)' of ~anagi il9 thf lan-d i s bEttEr 
than t he new -::'i"i E" 

t .~ 

" 

it i s possi ble to pr event er OSion 

~l i!n y far~efs OC' not want t c, folio" t heir ~.r~iirat? eriC 
inci'lid'..:.al "' ~ y :. f! itiH)d n ·y ;-,rd tu the scciety'E :-:riS 

15 The E.tructiJres ta i: ~ L?no ou t c,f pr c·ducti0n Io!hic r; i. ~. 

vfr y ~uch ne fj~d to satisij th f' fGDd r p:~ire5~nt E of 
t h ~ f £! ~ :l y 

l·S The ~ t r ,Jd ~\r E have nDt bfcu~ht ~j?nific ;; r.t be-nf·fH s 
t c thE" tafii: er 

18 ii Jlolll the f' .d st€ n c ~ cd the s.tr\j~turf on !~y {fUC';dr":d 

No. of filr:li'fS (Zj 

77 . 5 " < LL . ~ 0.0 

41.0 59. 0 0.0 

47. u :·2.5 0. 5 

47 .0 53 .0 0,0 

B7.5 12,(; 

,< ' 
1..; . '.1 2:/. (1 0.0 

• < , 
C~'. '.; 34. 0 1.0 

,< < 6~.5 ~'.J ... ' 0. 0 

n .'} ? ' , .. ~. V 0.0 

8B. 5 11. 0 (1 .5 

3S. >i 62 .0 G. O 

72J;, " , 
L~ . ~' 0.0 

85,0 I ' < . 't . .. ' 

74.0 26. (1 0.0 

:,'; . 5. 49 .0 0.5 

30.0 N.O G.O 

87 .0 13.0 (1.0 

._ .. __ bi'~al.l-:. i' of fEar o.f the gO'ier f:~ en t and PA 47.5 52 . 5 ____ . 0 .~~ __ _ 
Source: Field survey, 1991-~---
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have increased crop production. And this has assisted in 

the acceptance of the s tructures. Many writers argue that 

short-term benefits to farmers are the most persua!:.i'le 

reasons fot- accepting soil conser-vat i on methods (tJ.lennEt- 1 

1988:200 and Sandet-s, 1988 b:60) .. The farmers who gained 

marke d benefits in this respect were those in drier lO,,"Jer 

al ti tLldinal ;:onesZ1 of the study 5i te as a result of water 

retenti on by the conser-vat i on strLlctLlres .. This has caused 

the adoption of the level 'fanya juu by substantial 

number of farmers per cent) in this region .. 

In general the farmers agree that maintenance of the 

structures should be their responsibil ity. Though about 

77 per cent of admitted that it is their 

t-esponsi hi 1 i ty to keep the state of the 1 evel . fanya j uu 

in good condition, only CEnt of the farmers 

maintained their structures. 

Fields with the level . fanya juu a lso demand more 

labour at the time of ploughing. FortY-SEven per cent of 

the farmers pointed Dut that the structures create 

difficulty in turning the plough and o>:en. There is a l so 

a cons.ent by about 35 per cent of thEm that the loss of 

cropland due to the structures has decreased their income. 

All thes.e add to the development c.f negative attitude 

towards conservation structures. 

Furthermore, the loss of cropland due to the 

strLlcture (See section 4.1) has developed unfavourable 
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at t i tude to .... J-ar ds the 1 evel . fanya juu' .. Of the 24 sample 

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

the conservation structures \<,1035· recorded. This is much 

lo'l'/Er than an average of 10 per cent reduction by 

structurES as mentioned by Aggrey - Mensah ( 1984: 39) and 

Belay (1990:14 2 ) . The dect-ease of the average loss of 

crop land by the structures in the study s ite is because of 

the farmers narrowing of the width of the conservation 

structures .. The width of the structures have been reduced 

to an average of about 1.5 metres at the 

time of 

one of 

construction (See Table 17). 

the lines of consecutive l e vel 

also reduced the loss of Ct-opl and by 

The destruction of 

'f anya juu' have 

the structures. 

Besides , 61 per cent of the farmers replied that the 

tradi t i onal ylays of managing the land (drainage ditches~ 

Ct-OP rot~tion'!l etc.) are better than the netlJ on~s (1 evel 

'fanya juu', level bunds~ etc.). 

The introduction of the level 'fany a juu is alien to 

the farming system of the region . The farmers are used to 

cross",Ji se pI OL\ghi ng, but the introduction of the 

conser vation structure makes difficul t turning of plough 

and o>:en. Thi s i ncon\leni ene£? is much pronounced with 

i nct-easi ng slope. Conservation programmes fail because 

very litt le attention is gi ven to the economic, social, 

and political environment in which farmers live (Douglas~ 

1988:215; Sheng and Meiman,!! 1988:26). All of the above 

mentioned short-comings of the level ' fanya juu' have 
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played s i gnif i can t rol es in the development of 

unfavourable attitude towar d s the structut-es. 

because o f these th a t 2 5 per cent of the farmers 

compI etel y destroyed the structL..-es. 

Insecurity of landholding is fel t by '· • sma ll number 

of farmers (13 per cent). This may be due to the lO\o"Jer 

__________ f.c.!.r..:e=Duenc y of reallocation of 1 and in the st ud Y.::......~a::.r..;e=a'"'.'--_ 

Change of 1 andhol di ng due to reallocation of plots 
__ ._ ......... __ ~ -'--___ . _".J._

A
_" ___ • t" ____ ~~~ •• ~_ ·"" •• ___ ¥· •. ~~ ___ w_-__ 

affected only 2.5 per cent of the farmers. Relatively 

higher number of farmers (6.5 per cent) .. ,ere affected by 

the vi llagisation pt-ogramme. Thus, the insecurity of land 

o',..,j;f-,ership has not strongly contributed to the rejection of 

the conservation structures (See Table 23 ) . 

Perceptipn of ~Qj l erosion. Record of the levels of soil 

Et-osi on on the crop! ands accoFding to the observations of 

the -farmers is given in Table 25. About 13 per cent of 

the farmers confirmed that there was no erosion on their 

croplands befot-e the introduction of the soi l conservation 

structures_ The farmers did not participate in the 

decisions their farms need the conservation 

structure or not .. It was simply done to provide reasons 

for food fot- work programmes and distributions of food and 

Dil to the farmers (Personal Communication with soil and 

water conservation agents of t"iOA,. and CONCERN). Hence, 



Table 25. Farmers' perception elf soil erosion 

------------------------------------------------------------------

1. 

2. 

4. 

Levels of erosion 

No erosion 

Slight erosion 

t10derate er-osi on 

Severe E't-osi on 

Source: 

Number of farmers who have 
perceived different level of 

erosi on .: I.) 
--------------=-:...------------------

Before the 
introductic.n of 
the structures 

13 .. 5 

19.0 

16.5 

___ --.:5=-:1..: • ...::0 ___ _ 

Field Survey, 1991. 

After the 
i ntroduct i on of 
the structures 

43.0 

42.0 

10 .. 5 

4 .. 5 

the cDnservation structures were constructed not only on 

steep slopes but also on flat cF"oplands .. And there was no 

benefit in keeping the level 'fanya juu on flat 

cF"oplands, they were soon destroyed by the farmers .. 

The majority of the farmers (87 per cent) agreed that 

their fields \I'~ere affected by erosion .. The Ov-Jners of 

these fields appreciate the advantages of the level 'fanya 

juu' • The introduction of the conservation structures has 

rai sed the number of farmers that repot-ted no erosi on to 

43 per cent from 13.5 per cent before the introduction of 

the structLi.res. The percentage of farmers who observed 

moderate and severe erosi on on thei r cropl ands has 

decreased 16.5 and 51.0 per cent before the 

introduction of the structures to 10.5 and 4.5 per cent, 

respeeti vel y, after the i ntroducti on e.f the structures. 
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This s ugge st s that, a c cording to the opinions of farmers, 

the structures are effective in arresting soi 1 erosion .. 

The success of the level 'fanya juu' in these respects 

has c o nsiderably motivated the farmers to adopt it_ 

3 .. Frequency of contact of farmers wi th the so l I aod tJater 

conservation agents. As clarified in section 1 _5 .. 2, i t is 

believed that the contact of the soi 1 and water 

con s ervation agent with the farmer increases the farme r ·/ s 

awareness of soil conservation practices and results in an 

"'~-~- - - -./--There were 2 

contacts in a year by 16.5 per cent of the farmers as 

sho ... ~n in Table 26. The frequency of contacts of the 

extension agents with the farmers had re"ached its highest 

stage only when the conservation structures were 

Table 26. Frequency of contact of farmers "'li th the soi 1 

and tfJater conservati on agents in 1990/91 .. 

-----_._--
Number of contact s 

o 

1 

2 

3 

4 

5 

6 

Above 6 

NLlmber o f farmers CI. ) 

1. 0 

4.0 

16.5 

= = ..... oJ 

~ = 
_' • ...J 

2.5 

7.5 

--- - -

Source: Field Survey, 1991. 
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constrLlcted (persona l communication with the e>:t e nsion 

agents of i'lOA). As the number of contacts declined, the 

farmers l ost the benefits of education by the E'>:tension 

workers. In accordance with this opinion, about 19 per 

cent of the farmers demanded education to be given for-

themselves in order to continue the adoption of the soi l 

conservation structures . 

Perception of yield jncreae.e. More than 50 per cent of 

the farmers have reported yield increases in maize, ·teff~ 

juu (See Table 27). Twenty-nine and about 42 per c e nt of 

the farmers have also reported yield increase of haricot 

bean and barley respectively. These benefits have 

motivated a significant number of farmers to adopt the 

s oil conservation structures. 

Table 27. Farmers' perception of yield increase 

------ - - --_ ._---- _ .. _ - - --- - - -

Number of crops 

r1ai ze 

- Teff . 

Haricot bean 

Barley 

Sorghum 

Number of farmers who 
reported yield i ncrease ('l.) 

- - --- -'--

63.0 

55.0 

29 .. 0 

42.5 

------_._----------------------
SOLirce: Field Survey, 1991. 
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Most of the farmers who reported yield increa s e are 

found in the lower altitudinal zones of the study site. 

As pointed out in s ection 4.1, the yield i n c r-ease is the 

result 0+ higher water retention of the soi l which is 

br-ought about by the i ntt- oduct i on of the 1 evel . f anya 

juu·. This is easily perceived by the farmers since there 

is s hortage of rainfall in the lOl;,oJer altitudina l zones .. 

~ ____ ~. ___ '_~'~M_._~_· ___ '«"'_~' __ ' __ ___ _____ _ ~.'~_~W' __ .'W'_'~.P_'.·~'_' __ -



CHAPTER FIVE 

RESULTS 

5.1 Hypothesis testing 

As indicated in sEction 1.6.2, variables hypothesized to 

E>:plain the adoption of the level 'fanya jLlu (yo) are as 

-------------fol~ows.,-------------------------------------------------------------------------

--
Xl (perception of soil erosion on croplands, in points)., 

X. (perception of yield increases, kg/hal, 

X 3 (atti tude of farmers towards conser-vati on structures, 

x. (frequency of contact with Extension agents, in 

numbers in a year), 

X5 <educational level, in grades), 

Xb <size of farm, in hectares)., 

x? (compatibility, dummy variable - 1 for the level 

~fanya juu· consistency with the past E:>:peri ence of 

the farmer, 0 other-vii se j , 
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(participations in formal 

and 

organizations, in numbers ) 

x~ (participations in soi l conservation works, in number 

of days). 

To t est the validity of the hypothesis bivar iate 

regression, and stepvd 51? mul ti pI e regressi on anal y ses were 

made. 

5 .1.1 Biyariate reQressiQo ana l ysis 

This method serves to e?:>:plain the variation o.f a dependent 

variable with a n independent variable. Based on the 

correlation matri>: in Table 29, variab l es that have on ly strong 

relationship with the dependent variable wi ll be dealt with. 

A. Positive attitude of farmers towards the level 'faoya iuu. 

This independent variable has a s trong posi tive correlation 

Ir=O.7016) with the adoption of the level . fanya juu· .. The 

var i ation in the a ttitude of farmers t owards s oil conservation 

structures accounted for 49.2 per cent (y-2) o f the variation in 

the adoption of t he 

variance was emp loyed 

level 

to 

'f anya 

tes t 

juu The analysis of 

the si gnificance of the 

regres.sion model (Yo = 3 .. 0384X;) of- 34 .. 6380) in the explanation of 

the adoption of the level 'fanya juu' (see Appendix 7a) • The 

model is s tati stically significan t at 0 .. 05 s ignif icance lev el . 
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The strong relationship between positive attitude towards 

the 1 e \ ... e l ~fanya juu' an d its adoption i s because o f t he 

confidence of the majority of farmers i n the e f ficien cy of 

l eve l 'fanya juu' i n arresting run o ff, and l oss of soil and 

ferti l izers (see section 4. 2 ). In addi tion, substantial n umber 

o f farmers have perceived a n i ncrease in c r o p p roduction a ft er 

the introduct ion of the conservation stF,-,cture a s a resul t o f 

vlater retention in the areas where there is shortage of 

rainfal l . 

Table 2 8. Correlation matrix -- ---- ,,- --.....".---

y I I I X I I I I 
0 _ ._0 .. ________ •··• 2 4 _ _ 5'--___ ~.""_L __ "! __ "_9 _ _ 3 

y !.OOOO 
0 

X O,~173' 1.0(100 

1 • 
I I). ~.b~9f 0. 2761 1.0000 
2 

·J .70161 0.4662 0.4179 1.(:000 
, 
.' 

I -O . la~Bf. -(l , i4U -O . 17S9 0. 2236 i .0000 
4 

I ').18001 0.1734 0.0915 -0. 1469 -0.OB79 1.0000 
5 

I 
b ') ,19531 1).0187 0. 14';0 0.011 9 -0 .0555 O .(j~95 1.0000 

7 O. 2b33:1 O. 045b 0. 2267 'J . 2214 -(\ . 091 4 - 'J . (16.82 O. i513 i. 0000 

I 
S 0.0046 0.0299 0.0209 'J. 'J·)b 3. 0. 1135 o • 14()5 o.om 0.0391 i. 0000 

9 0. U14 0.0997 0.0129 0.0255 0. 0036 0. 3480 0.0651 -0.0193 0.18'S 1.')00 

--.----------- ---.---- "----- ------_._._-------
*" Significant at O~05 significance le\le l (critical F = 3 .. 84) 
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B. Perceptio~ of water erpsioo 0 0 crop l and .. This explanatory 

variable has revealed a correlation coeff icient of 0.5173 with 

the adoption of the level . f anya juu Eventhough, the 

c orrelation coefficient is of low value, the direc tion of the 

relationsh ip was as expected. The percepti on of severe "'J.ater 

erosion on the cr-op lan d E>:p l ained 2 6.76 per cent of the 

variati o n in t he adoption of t h e level 'fanya juu ... The 

regression model (~~ 1 3 .7147X, + 22.2991) is significant in 

the explanation o f the adopt ion of the level 'fanya juu' a t 

0.05 significance l evel (see Appendix 7 bl . 

, 
The causes of posi ti ve correl ation between the two 

variables can be grasped from the following explanation. The 

introduction of the conservation structures has made the 

croplands of 29.5 per cent of the farmers free from erosion 

(see section 4.2). NDreover,. there are substaot i al decreases 

in the severity of erosion in much nLimber of croplands. The 

nLHnber of farmers who reported severe and mode~ate erosion on 

their croplands have declined fr o m 51*0 and 16.5 per cent to 

4.5 and 10.5 per cent respectively after its introduction. 

c. Perceptiqn of vield iocrease. This variable has wea k 

positive relationship (r = 0.3639) with the adoption of the 

1 eve 1 , fanya juu' . But the direction of the association 

between them was foun d to be the same as the e x pectation of t h e 

researcher. The farmers' perception of yield increase 

accounted for 13. 2 4 per cent of the variation in the adoption 

of t he level "f anya juu'. As shor/n in Append i >: 7c, the 
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r e g r ess ion model (~= O.0714X. + 42.5552) explanation of the 

variation in the adoption of the level 'fanya jLH...I is 

statistically significant at the 95 per cent confidence limit. 

The a s sociation of farmers perception of yield increase 

with the adoption of the level "fanya juu' is reasoned out in 

the foIl ovli ng statement ... As indicated in sect i on 4.2, more 

than half of the farmers have identified yield increase in 

ma i ZE , 'teff', and sorghLlm. Besides, over one-quarter of the 

f a rmers reported yield increase of haricot bean and barley. 

introduction of the conservation structures. Thi s has been 

realized by the farmers which live in the drier areas. 

As pointed out in the correlation matrix in Table 28, the 

o t her inde pendent var i abl es have shown very Io.\''''1 but pasi t i ve 

correl ati on wi th the dependent vari abl e as expected'f e>:cept one 

variable (frequency of contact with the E):tension agents) .. The 

Ltnexpected negati ve carrel ation of frequency of contact with 

the extension agents" and the adoption of the level 'fanya juu 

may be due to the following reasons. 

1/ Nost of t he far mers who live around Boditi destroyed 

the 1 evel ' fanya juu'. This is because the farmers 

have not perceived yield increase 2Ifter the 

introduction of the level 'fanya JULI'. These areas are 

wetter and the growt h of crops j 5 not affected by 

shortage of ""later in the soi 1 . As a resu lt, these 

areas have not gained the short-term benefits of yield 
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increase like the lower altitudinal zones . But the 

farmers maJ~e more frequent v i sits to Bod iti on market 

days and meet the extension agents .. Hence , there is 

higher frequency of contacts wit h the extension agents 

by those farmers "'Jho destroyed the conservati c.n 

structures . 

2/ The higher- fr-equency of contacts made by the far-mer-s 

\o"Jho live around Bc.diti with the E>:tension agents seems 

to develop fr-iendly relations with each other-. 

CanseqLTent 1 Y '1 the- f armers"'- were--not 

penalized 

strLtctures . 

for destruction 0+ 

afraid --of- being 

the conservation 

Stepwise multiple regre~siQn analysis 

The stepv.ti s a multiple regression analysis was also 

employed to identify the independent variables which are 

signi f ican t in the eHplanation of the dependent variable. The 

absence of sizeable collinearity between the independent 

var-iables allowed the application of step"li sa regressi on 

anal ysis without any difficulty. 

The variables were entered 

order of importance in relation 

coeff i c i ents:=! :=! .. 

in the regression in thei r 

to their partial correlation 
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R 
03. 1256789 = 0.6074 

R 
01.2356789 = 0.3101 

R 
06.1235789 = 0.2644 

R 
07.1235689 = 0.1495 

R 
09.1235678 = 0.0981 

R 
08. 1235679 = -0 ,, 0553 

..... ,.-....~---~ .,.-- -,- -------,.. .... _- - --'~ - -'--.-..-w 
R 

05.1236789 = 0.0530 

R 
02.1356789 = 0.0197 

Step 1 

x ~ (attitude of farmers towards the l eve l 'fany a juu') is 

the best e >:p lanat or-y v ariable of the dependent variable 

(the adoption of the level "fanya juu"). 

Y. = 3.0384X, + 3 4.638 

R 
0.3 = 0.7016 

R' 
0.3 = 0.4922 
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It is the first in the stepwise multiple regression 

equation an d accoL\nted for- 49w22 per cent of the variation 

in the adopt i on of the level 'fanya juu The impor-tance 

of this variable is explained in section 5.1.1. 

Step 2 

x (perception of soil erosion on c r op l ands ) \<'Jas added in 

the regressi o n eq Lt ati c.n a t th i s step, since it h as the 

next largest partial correlat ion coefficient. 

y 2. 5478X + 6.4423X + 23 . 9 152 
o 1 --...... - -..----- .... ----.-.--.. ,~~~ ... ,~.,--. -- -

R = 0.7338 
0.31 

R2 = 0.5385 
0.31 

The variation in the adoption of the level 'fanya juu 

explained by the mu lt iple regression equation increased to 

53.39 per cent at this step . 

X (si z e of farm) is entered at this step. 
6 

y = 2.5704>: 
o 

+ 6.2794X 
1 

R = 0.7600 
0.316 

R' = 0.5776 
0.316 

+ 24.4230X 
6 

+ 15. 2488 
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By the addition of this variable~ the variance described 

by the multiple regression equation is rai sed to 57.76 per 

cent. The addition of other variable hardly increased the 

in the dependent variab le explanation of the vari ati on 

signif icantly. All the other vari ables are e>:cluded from 

anal ysi s. Hence, the ~teplo'Jise multiple regression analysis 

enabled to sort out, among the variables considered, the most 

important variables that Ex plain the adoption o f the level 

'fanya jLlU ', These variab les, in their order of importance, 

are at ti tLlde of f armers towards the level . fanya juu , 

perception of soil erosion on croplands and size of- farffi r -_ ~ 

The third best explanatory variable in the stepwise 

multiple r-egr-ession analysis is farm size. This is different 

from the bivariate regression ana lysis which shows the farmers' 

perception of yield increase 

variable .. This seems to be 

as the third best explanatory 

due to the collinearity of the 

latter explanatory variable with the first best e>:planatory 

vat-i abl e (atti tude of farmers towards conset-vation structures). 

The importance of size of farm in the explanati on of the 

the the conservation structures is because of adoption of 

similarity in the variation of the acceptance of the level 

. fanya juu to the size of farm. Though conservati on 

structures ta~~e land out of production" the farmers who awn a 

large area of land are less affected. Con sequently, these 

farmers are motivated by the benefits of conservation 

structures to adopt them. 



CHAPTER SIX 

CONCLUSIONS AND RECOMMENDATIONS 

6.1 Conclusions 

The introduction of soil conservat ion measures in the 

erosi on prone areas of (.oJestern Catchment of Cherake Ri ver is 

advisable. But 1 ack of taking into account the physi cal 

--------,( topog .... aphy-. - cl i mate • __ and_ soi LJ~l]·-"~d,--",s",o",c",-"-i .. a,-,l,-_.!.( :=C"u,-,l"-,,t,,,u,-,r--,,,aC!l,--=a!!n.!:d~_ 

economic) factors has significantly retarded the adoption of - -.- - - - -- -- -- -------, ---- - -_. 
the conservation measures ... Besides~ the conservation 

structures were poorly constrLlcted, especially in the 

depressions .. The conservation structur-es also take 

cons iderable lan d out of. pre-duction .. This is greatly felt 

especi all y by farmers ,,",ho O\o'JO small area of 1 and. As a result, 

far mers h a ve nar rowed the width of the conservation structures 

and even destroyed them in some cases .. Moreover, the 

habitation of moles in the conservation structures affected the 

farmers in either of the two ways. 

1) The moles eat their cultivated crops. 

2) The farmers di g into the conservati on structures to 

put traps or wholl y destroy the conservation 

structures .. And these add to exposure 0+ their land 

to erosion and difficulty in farm activities. 
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In a ddition, i nconveni ences of ploughing created by the 

structures , an d encroachment of grass to the cropland are the 

apparen t difficulties encountered by the farmers . Al l these 

shortcomi ngs of the level . f anya juu have caused it to be 

managed and even ",hall y destr-oyed by significan t 

Even the ones that E)! i st have not developed 

into suffi cient height so that terraces can be formed. They 

are damaged and filled up in many of the treated p l ots. These 

states of the conservation structures furthe r expose the 

- -- - crop! and-to-server-e - erosi on -damages - as-i=he- F-t.\n- of-f-gets- out l--et----

in broken structures . - ----- ~.,..I.-- ~ ____ -____ ~. ________ ._.~._'~6 ... ____ ~, •• ~ppn_.~w~~ __ ._.-..-.,._ 

On the other hand, t h ere are a 1 so i mportant benefi ts from 

the conservation structures which have influenced majority of 

farmers to adopt them .. The bivariate regression analysis has 

revealed that the most important independent variables to 

explain the adoption of the level 'fanya juu' are the attitude 

of the f.:sTmers towards it, perception of water erosion, and 

perception of yield increase. The application of the stepwise 

multiple regression ana ly s is h as enabled us to si ngle aLit the 

best independent variables to e>:p l ai n the adopt ion of the level 

'fanya JULI' with minor changes from the bivar-iate regr-ession 

analysis . The independent var i ables identified with t he help 

of the latter procedure are: 

1 ) Attitude of farmers towards the level 'fanya juu 

2) Perception of soil erosion and 

3) Size of farm. 



The factors that influenced farmers to de ..... 'elop favourable 

attitude tO~"Iar-ds the level ·fanya juu' are the efficiency of 

the structures at controlling run off, a nd control of loss of 

SDi l and ferti 1 izers. 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 conservati on ~.tructures on the lower 

altitudinal zones where there i 5 shortage of rainfall. The 

production increase in thE'se areas is because of the 

a result of the conservation structures. "---......... ____ -_~__.._.7. _~.-'..... !i!!k .oo9A. __ ••. 'P.!I'IlP"'" 

The adoption of the level 'fanya juu has increased with 

the increase in farm size .. Farmers who have small SiZE of 

have difficulty of meeting their families food 

requirements and their rejection of the conservation structure 

v-Jhi ch put land out of production is to be expected. On the 

hand,. those farmers who own relatively I arger area are 

less threatened since their satisfaction of their families food 

with the remaining cropland is better met .. The 

benefi ts of -the structures to these farmet-s have moti vated them 

to accept the level "fanya juu 

Finally,. one can say that the majority of the farmers have 

accepted the conservation structures on their croplands. But 

most of the conservation structures has not been properly 

maintained and the main objective of terrace development has 

not been realized. The f armers have requested the provision of 



The factors that 

attitude tot. .. ards the 

influenced farmers to develop favourable 

level 'fanya juu' are the efficiency of 

the structures at controlling run off, and control of l oss of 

soi l and ferti 1 i zers .. These benefits are perceived more by 

farmers that have croplands on steep slopes. In addi ti on, the 

perception of increased production on t~eated plots have added 

to the accep t ance of the conservation structures on the lower 

altitudina l zones whe~e there is shortage of rainfall . The 

production increase in these areas is because of the 

~mprDvemen 

are-suI t of the conser-vati on structures .. - __ • - .... ___._ -' -_ --.-.-- _ wi ., ~ ,,_._._._ •• _.~.~ .... ~. _______ ~.~~~_~_ 

The adoption of the level 'fanya juu has increased with 

the increase in farm si zt? Farmers who have small size of 

farms have difficulty of meeting their families food 

requit-ements and their rejection of the conservation structure 

vJhich put land out of production is to be expected. On the 

other hand, those farmers who awn relatively 1 arger area are 

less threatened since their satisfaction of their families food 

requirements with the remaining cropland is better met. The 

benefits of -the structures to theSE farmers have motivated them 

to accept the level 'fanya jULI 

Finally, onE can say that the majority of the farmers have 

accepted the conservation structures on their croplands. But 

most of the conservation structures has not been properly 

maintained and the main objective of terrace development has 

not been reali2ed .. The farmers have requested the pt-ovision of 



97 

food for ~/ork, supp ly of picka>:e and shovel,. provision of 

l abour, and education for the maintenance and proper management 

of the conservation structures . 

6.2 Recommendations 

The following recommendations are made fo r the bett e r 

success of the adoption of the soi l conservation measures. 

is and ,,"Jas necessary -for the introduction o f the 
-~ ,... "'.,---- - - ..... --. ----- ~-- ,'" - ~ ............... -

conservation measures that are suitable for the area with 

regard to its rainfall, soil type, and topog'- aphy. The 

areas that are affected by erosion and therefore need 

conservation measures should be demarcated. 

2. The f o llowing adjustments should be made for the 1 eve l 

'-fanya juu in order to make it fit for the farming 

techniques and needs of the community. 

a) The farmers should get an easier method of killing 

moles (such as provi 5i c.n of poisonous chemicals) to 

keep the conservati on structures free from them .. 

b) The i nter-s trllcture spacing requires to be 

suf fic ient enou gh irs order to a llolr-I cross'VJise 

ploughing . Instead of narrowing the inter-structure 

spacing, vegetction may be used as supplementary 

conser-vation measurE .. 
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c) The 1 evel . fanya jLIU shoul d be applied more widely 

in low altitudinal zones where farmers can register 

cons i derab le crop yie ld increase . 

d) I mprovement in t he construction of t he conservation 

s trLlctLtre must be made so that concentr-ation of 

v/ater i n some spots can be controlled .. 

e) P rovi sion of picka>:e and s hovel is necessary so that 

-----·----------tnh~e;;-""J.farmErs can ffidlnt-a-i n the conSerVr:ltlon structLlres. 

_.0.-,: ____ - -..-______ ~ __ ~z __ _ _ 

4 . 

= -'. 

Large diver si on ditches should be constructed in order to 

di vert E'): cess surface run off from steep slopes., and 

vi 11 age~. and footpaths to wat er courses ~·o that the 

con servati on structures and the cultivated land can be 

protected. 

The sail and water conservation agent~. must discus s the 

problems of land degradation with the farmers so that the 

latter can be aware of its ~.hort and lang- term effects on 

the livelihood of the farming community. In addition, 

they should try to convince the farmers in question that 

conservation measures are necessary for an increase in 

agricultural productivity, and s ustained development in 

the countrysi de. 

Farmers ar-e usuall y suspi ci DLI S of technol 09i es·. 

Demc.nstration o f the i mpc.rtance of the conservation 

measures gives them fi rsthand information about the 
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consErvation measures. This can be done 

selecting farmers frclm each PA who are 

their farms to be used for t he purpose. 

As far as po~.si bi e the necessary suppor t 

to the sed 1 and water conservation staff 

pr-acti c ally by 

vii 11 in9 to make 

should be given 

and E}-:tension 

agents. These include supply s ufficient transport 

service, training of employees , and upgrading of the best 

workers. These measures can stimulate them to teach the 

management of soil conservation structures to the farmers 

and perform similar activities .. 

7. Conservation programmes can be more successful if they are 

pre.grammes. 

and provision 

selected seeds 

in conjuction lo"ll th other developmental 

These include education of family planning, 

of s ufficient amount of 

and artificial insemination 

fe-r ti 1 izers,. 

of 1 Deal CO\'>IS 

with reasonab l e cost . PriDrities of these services and 

delivery of items may be given to those farmerE. 

continuously maintai n t he conservation structures .. These 

measures can increase the farmers capacity to meet their 

food requirements and compensate for the loss of cropland 

taken by the conservation structures .. In addition,. these 

may serve as an incentive to ma intain the conser-vat i c.n 

structures . And this can help to raiSE the height of the 

con5..ervatic.n structLIt-eS to sufficient 1 evel for the 

devE'lopment of terraces. 
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8 . The farmers need to be given env ironment a l education so 

that they can p..-ope..-ly manage their con5.ervat i on 

structLu-es . This cannot be overcome only by soil and 

water conservation agents. The mass media can be employed 

to disseminate environmental education. Apart from these, 

schools can play significant roles in training the 

farmers ' children so that conservation measures can have 

cant i nLd t y_ It then follows that introduction 

envi rc.nment a 1 education as a subject in the schools 

i-ts--ef-fort--

towards the real i z ati on of these meaE·ures. - --. ~- --..... -.. -~-~- __ ... .,.;.;.~~ __ .. ~ ___ ._a ____ ....... ~.~ .... __ . 
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FOOTNOTES 

1. According to FAO, the highland is the area between 1500 

and 3000m.a~ s.l. 

2. 'Awraja' is the secon d higher administrative subdivision 

in Ethiopia. Wherever it is cited it refers to the 

former subdivisions, e>!cept that of Damot Gale 'Awraja ' .. 

------------.~~,-. ----·· TefT 

that are domesticated in Ethiop ia IVavilov, 1957 cited in ~_._____ _._ .... _ 1"_ .... _ .. - ...... ..- _ .. __ .... 

4. 

= ..J. 

Westphal, 1975:73). It is used to prepare enjera 

(fermented flat bread) and sometimes porridge. It is the 

staple food in north - central, north - western, and most 

towns a.nd cities of Ethiopia .. 

Soil productivity is defined as the capacity of soi 1 in 

its normal environment to produce a specified plant or a 

sequence of plants under specified management system 

(Belay, 1990:124). 

"T imad " is an area of land that can be ploughed by a pair 

of o x en in a day .. I n order to know the nLtmber of 't i mads' 

that make a hectare in the study site, the dimensions of 

30 sample plots ... ~ere measured. The actual dimensions of 

each sampl e pI at vias compared wi th the number of 'timads' 

est imated by each owner of the field. Then, the average 

size of one 't imad' is calculated .. One 'timad' has come 

to be 0.17 hectare. In other words, about 6 "timads" 
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constitute on e hectar-e. The 'timad' i ncl Ltdes the 

culti v ated l and and the land o c cupied by the structLu-es .. 

This is because the farmer thinks the advant age of the 

conser-vat i on s tructures when hi S pt-oduce increases in his 

total farm size. 

6 . ~Edir' is an assoc iation forme d by p eop le living n earby . 

Its members contribute sma ll amount of money in order to 

conduct funeral ceremonies. 

communal labour u sed to perform its members --- - --.- - ..... ---- ... ..- ---
tasks turn by turn. 

8 . 'Ekub' is money colI ected and di str i buted to its members 

every r e gular period of time. 

9. ~Amharic' is one of the major languages spoken in 

Ethiopia. It is the medium of c ommunication in the 

government institutions. 

10. 'Welayitinya' is the language spoken by Welayita people in 

the south-central part of Ethi opia. 

11. Level of destruction of the structures is the relati v e 

damage caused on the structures of different farmers' 

cropl ands. This include from no damage at all throe'g h 

destruction of one line of consecutive structures to the 

whole destruction of the str-uctures. 
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12. Rainfall coefficient is the ratio between the mean monthly 

rainfall and one-twelfth o f the annua l mean . A month is 

sai d to be rainy when the rainfall coefficient is 0.6 and 

.above, and dry when the rainfall coefficient is l ess than 

0.6. FAO (1965: 20 ) has utilized the 'rainf.d I 

coefficient" to distinguish betWEen rainy and dry months. 

13. 'Enset O (Eo<;.et veotricQc.uml is one of the endemic 

cultivated plants in Ethiopia. . Enset . , sometimes called 

-------+"1 se b an an a b'T1' or el;-gnrn"e"rrcs,,-~1;-s2-'a'-nar 0 aceou 5 pl~a""n"'"'''-r=e'"'-"''a'''' ea---

to banana (Westphal ---- --- .. 1975:123). The pulp 
- - ,,*--~-"'.- - -- .. ~ 

of the '" ~- " -----
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 SQuth-wE!::·tern 

highlands of Ethiopia. 

14. 'Chat 0 (Catha eelul i c . > is indigenous pet-ennial crop to 

Ethiopia (Sylvain 1958 , cited in ¥iestphal, 1975: 73) .. The 

fresh 1 eaves and t"'li g5 of ~ chat' are used to be chewed 

(and usual l y swallowed) for their stimulating effect. It 

has been associated with religious activities of Nusl i iriS. 

At present it has been practiced by significant number of 

students (including Christians> who attribute it with 

giving strength for studying. 

15. Technical assistants are twelfth grade complete students 

who were employed to carry out the plan of the 1 evel 

, fanya juu on the cropland, and supervise its 

construction. 
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16. Damaged s tructures are structures in which some parts of 

it are bt-eached Dr destroyed due to improper management 

(narrowing by ploughing , digg ing up 

destroy the habitation of moles , 

construction of the structures. 

the structures to 

etc. ) and poor 

17. Filled up structures are s tructures which have become full 

of sed iments transported from above the structures . This 

usuall y happens due to lack of maintenance in order to 

·----------;r""a~,,..s=ce;--c£fie fieignF"C).f- tne si: rL,ctures .. 

18. 
-- - - ---

Width of the structure is the horizontal distance between 

the upslope of the ridge and 

ditch of the structure. 

the downslope end o f the 

19. Narrowing the width of the structures by the farmers is 

due to the loss of cropland which has reduced the 

production of crops required to s atisfy their basic needs. 

20 .. Height of the structure is t he vertical di stance between 

the top and bottom of the ridge of the structure. 

2 1 .. Lower altitudinal zones in the study s ite are the areas 

which have an altitude of about 1600 m.a.s.l. 

22 . X .. was excluded from the a nal yses of partial correlati o n 

coef fi cient and mult ipl e stepwise regression bec a use it 

wa s discovered that it had negative correlation with the 

dependent variable different from the expectat ion of the 

researcher. 
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Appendix 1 

Achievements of the Community Forest and soil conservationi Develop ment Department . ______ ____________________________________ _______________ ~ ______ 1 ____________________________ _ 
y IE A R 

Roll --------------------~---------------------------------
No . Activit ies 1984/85 1985/86 1986 /A 7 1987/88 1988/89 1 989/90 ___________________ ~ ________________________ ~~ _ __ 1 _ _________________ _ _________ _ 

------ --------- 30.9' I 47 h 65.7 37 .01 14.5 1 
2 
3 
4 
5 

Terracing ('000 hal 
Terracing ma intenance (ha) 
Ch eckdam (km) 

53.8 
7783.3 
3094.0 

6 
7 
8 
9 
10 
11 
12 

Checkdam ma intenance (km ) 
Seedling production (mi llion) I 
Seedling planting ('000 hal 
Land under closure ('000 hal 
Forest area closure ('000 hal 
Planting grass on bund (kms) 
Run off ditch (kms) 
Extension workers given training 
Repr e s entative s of public 
associations g i ven training 

164.0 
60.0 
19.6 

13545.0 

5622.0 ~ 555 0 8956.0 5 676. 6 7000.0 
1751.0 ~ 900 0 1 066 . 0 661.0 256.0 

399.0 8760 0 1019 .0 279.5 146.0 
383.0 1. 362 5 32 0.3 212.77 

59.7 122 0 95.8 1 0 3. 97 
28.2 63 6 41.7 37.32 

3.1 19.5 0.2 31 4.4 

561. 0 

8337.0 

I 4137 

p 68 

53.0 

8177 . 0 

6109.1 
108.3 
180.0 

3849.0 

83.27 
12.5 

1953.0 

---- - --- --------------------------------------------------------------------------------------
a . Includes ac tivities of 23 pro j ects under the Governmenti of Ethiopia Conservation 

programme , ~ j 
b. Only the activities of 23 projects under the Governmen · o f Ethiopia Conservation 

Programme I I 
Source: Planning and Programming Department of ~ · .MOA (.IQ841 ) 

I 

i , 

~ 
I 

I. 
f· 

I 

I 

I·.': j 

f " 
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t 
i 
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Appendix 2 

Conservation Works in the Pe asant Associati orl of the study Sites. 

-------------- ------------------------------------------------1 --------------------------------- ------
Hillside Mic r o - Che - Soil Stone Level Cut 
Terrac ing basin ' d bund bund 'fanya Of f drain 

Peas a nt Associations (km) (000) j (kn/J (km) (km) juu' (km) (km) 

1 . Ha r to Burkito 
2. Harto Kontola 
3. Shakisho Sh one 
4. Bug e 
5 . Gache no 
6. Damo t a Mokanisa 
7. Mokani s Weyg e 
8. Shak isho Mokanisa 
9. Ade Koysha 
10. Ade Damota 
11. Ade Aro 
12. Ade Ofa 
13. Ar o Wege r a 
14. Not classifi e d in 

Peasant Associa t ions 

46.0 
110 .0 

66.0 

140 
1300 I 

j 

100 t 
52 I 

165 ) 

422 I 
495 

i 30 
25 
30 

I 80 

0 .2 5. 0 165. 0 0.2 
2 . 0 51. 0 380. 0 8.0 

1.2 10. 0 0.1 
1.0 30 . 0 0.5 

0 . 2 2 . 0 52 . 0 0.12 
0.25 6. 5 10. 48 145. 0 .025 

0 . 3 16.4 56 . 0 0.4 
0. 4 1.2 46 . 0 0.25 
0 .2 2 .5 2 5. 0 0.1 
0 . 1 0.7 60 . 0 0.15 

0.3 80 . 0 0 . 0 5 
0.3 3. 0 90. 0 

50 . 0 

1.1 301 . 9 

-----;~~~ ~- - --- --- - --------- - ------- -- --- --; ;;~ ~ - -:--;~;;'~--- ~~~~--- --;~~~----~~~ ~~- - -~~~~~ ~-- - - ~~~~;-
-- - ----- - --- ----- - - ------- -- ------ - - ------- ---------------- ---

Sourc e : Damot Ga l e 'Awraja' Agr icultura l De p artment (199 ~ ) and CONCERN (1 992 ). 

I 
I 
I 



Appendix 3. 

Addis Ababa University 

Geography Department 

Questionnajre to be Completed by farmers 

Interviewer 

Informant code 

Addr'ess of informant: PA 1. Harto Kantola I I 

2. Ade Aro I I 

------------------------------------------~~~,.--~A~d~e-V,~o~y~sO'h~a~--------I' 7'-------------

...-..- ""''''''11 . ... ,.- A,!lr §.j a ____________________ ~ 
-----~ ... ~-

Administrative Region __ _ _________ _ 

Number of minutes taken for the interview 

Instruct i po 

Ansy~er the qUEstions marking x in the box t-olhere the 

informant's response corresponds or filling in the blanks .. 

3.1 Famjly characteristics 

The following questiqns are prepared to know the family 

characteristics of the informants. 

1. Age o f the head of the family _______ _ ___________ _ 

2. 1. ~lale I I 2. Female I I 

Educational level 1. Can read and write I I 

2. Cannot read and write / / 

'I 
1 
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4. If the inf orman t says literate, 

complete? 

= Naterial statL's 1- sing le J. 

2 . married 

~ divor-ced --' .. 

4. separate 

= ;oJi dO\<'1 J. 

6. What is the number of 

- ----------------------

7. Complete 

Family member 

1 
2 

4 
5 
6 
7 
B 
9 

10 
11 
1 2 
13 
14 

the fo ll o .. ,ing table. 

Relations Age Se>: 

.. ,ha t grade did you 

i I 

I I 

I I 

I I 

I I 

f ami 1 y members? 

~- -- ~ - ---...-....-

Educati anal 

Occupation l eve l 

B. Which of the following languages do you s peak? 

1. ",Jel ayi tinya / / 3. Ororninya / / 

2. / I 4. Others 
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9. tolhat is your religion? 

1- Orthodox Christian / / 4. Islam / / 

2. Ca tho lic / / e ..s. Others --------------
7 -'. Pr-otestant / / 

10. Where is your birth place? 

1- Damot Gale 'Awraja· / / 

2. Another awraj a / / 

3.2 Farming systems. 

The following questions enables to understand how the 

farmers carry out their farming activities. 

12. Which of the following are not working days in a week? 

Mo nday TClesday Wednesday Thursday Friday Satur day 

/ / / / / / / / / / / / 

Sunday 

/ / 

13 .. \ot-ihich of the folloYlings are not wor k i n g dates in a month? 

(under! i ne) .. 

1 2 4 6 7 8 9 10 11 12 

13 14 15 16 17 18 19 20 21 22 23 24 

25 26 27 28 29 30 



1 2 1 

14. Ownership of livestoc k in 1990/91 

Livestock 

Heifers 
Young male bulls 
Bulls 
cows 
Lambs 
Fema l e adult sheep 
~1'a 1 e--"'''''' - 1'- ~ .. 
Kids 
Female matured goat 
Male matured goat 
Colts 
Young female horse 
Nares 
Male adult hor-sa 
Young male mule 
Young female mule 
Adult male " 
Adu lt female " 
Young donkey 
Female adult donkey 
~ial e " .. 
Poultry 

15. If the farmer has 

~ 

Ownership 
(in numbers) 

-----
-----
-----

-----
-----
-----

-----
-----
-----
-----
-----
-----
-----
-----
-----
-----
-----
-----
-----
-----
-----

livestock, for 

utilize the animal dung? 

1. For fuel 1 

.., 
~ . For fertilizing the backyard 1 

3. F o r fert iiizing the farms 1 

4. " " the b ackyard and 

5. For all of the above 1 

6. Others 

what 

1 

1 

1 

the 

1 

& .-., 

Amount of 
money collected 

from the sale 
of 1 i vestock 

(birr) 

-----
-----
-----

-----
------ . 
-----
-----
-----
-----

-----
-----
-----

-----
-----
-----
-----
-----
-----
-----
-----
- ----

purpos e do you 

fa r ms 1 1 
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16. Specify the amoun t of milk and eggs you got in 1990/91 

Amount of milk Ilitres) Income IBirr) 

From milk 
From cheese 
From butter 
From eggs 

17. How is the grazing land owned? 

1. By· the government- / / --";3 ..-- Collecti vely / /-~"---

2. Privately / / 4. Dthers 

18. If the grazing land is owned privately, how many 'timads' 

is it? 

19.. How many minutes does it take on foot from your house to 

your grazing land? _________________________________ _____ _ 

20. How many minutes does it take on foot from your hOLtse to 

the animals watering place? 

21. Do you think the area of the grazing land has decreased in 

the past 17 years? 

1. Ves / I 2. No. I / 

22. If the informant says yes for Q. 21, why has it decreased? 

1. Because of ploughing of grazing land / / 

2 . Because of closLtre of grazing grounds 

by the government (PA5 > / / 

3. Others 

23. Has the number of your- li vestock decreased for the past 17 

years? 

1. Yes / / 2. No. / / 
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24 .. If the informan t says yes for Q. why have they 

decreased? 

1. Because of shortage of grazing ground / / 

2. .. .. diseases of animals / / 

..:-.. Others 

How many minutes does it take on foot ft- om your hoLtse to 

each of the followings? 

L To grain-mill 

To e1!'(?me-nt ary schoo l.4--_-_~_~_-~-_'"'_-_'~_~_~.~_.:..~_-_-.-.... ~-, .. ----.---. ~ ---" 
3. To road 

4. To health centre 

26.. Specify the items which YOLI utilize as fuel? 

27 .. HOvoJ many 'timads' of land do YOLt own? 

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

hOLtse . 

Farm number Size of farm Distance from home to farm 

1 . timads minutes ------ -------------..., 
~. 

, 
timads minutes ------ -------------

3 ti mads . minutes ------ - ------------2. , 
ti mads minutes ------ -------------4. , 
timads . minutes ------ -------------
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29. If your landholding has changed since 1974, how many times 

did it happen? _________________________________________ _ 

30 . If your landholding has changed since 1974, what were the 

reas ons for its change? 

1. Population pressure I I 

2. Villagisation programme I I 

3. Others 

31. Identify the spec ific months of agricultural activity, 

Ploughing Sowing Weeding Harvesting 
Types of Crd"'p"s"~""-' ~,- _ ... monthS- · .. monttis- - months - mon t""hS-·· 

"laize 
'Teff' 
Haricot bean 
Barley 
Sorghum 

32 . Did you uti Ii "e arti fici al ferti I i "er in 1990/91? 

1. Yes I I No I I 

If the informant says yes, for which crops does it result 

in yield increase? 

34. If the informant says no for Q. 32, Why? 

1. Because of no availability of articleal fertilizer/ / 

2. Because the type of the artificial fertilizer is 

not appropriate for the soil 1 I 

3. Because the artificial fertilizer is expensive 

for me 1 I 

4. Others 
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35. Did you utilize se lect ed seed in 1990/9 1? 

1. Yes 1 1 2 . No 1 1 

36. If the informant says no for Q. 35, why? 

------------ , --------------- , -------------- - , 

37. If the selec t e d seed has r esulted in yi e ld increas e, whic h 

crops have shown the yield increase? 

------------ , --------------- , --------------- , 

----~.::<,'O--'Complete t e forl owingtaOl" e5""::.--------------------

A. 

B. 

Types of Crops 

Perennj al crops 
Coffee 
'Chat Jl 

' Ensetlt 
Banana 
Sugar-cane 
Avocado 

AnnLlal crops 
Naize 
'Teff" 
Haricot bean 
Barley 
Sorghum 
Potato 
Sweet p otato 
"'1ani DC 

Production in 1990/9 1 

kgs 
" .. .. 
" 
" 
" 

" 
" 
" 
" .. 
" .. .. 
" 

39. In which season was it good for crop s in 1990/9 1? 

1. Spring only 1 1 Both 1 / 

2. Summer only 1 1 4 . I t was not good 

in bot h season s / / 
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40. Indicate the amount of each crop you sol d in 1990/91. 

Type of Crops 

A. Perennial crops 
Coffee 

. 'Chat" 
'Enset" 

From the total annua l production 

One-third More than one­
o~ under third to half 

I / I I 
/ I / I 
/ I I I 
I I I I 

More than 
half 

I I 
I / 
/ I 
I I 

--------------------Bana:n~-------------------------T7 I 7 7 7 

.'!II I ,- ___ • 

Avocado 

B. Annual crops 
Mai:z e 

"Teff ll 

Haricot bean 
Barley 
Sorghum 
Potato 
Sweet potato 
t-lanioc 

4 1. If the informant 

is your income in 

Occupatioo 

1- Potter 

.., 
~. Jeweller 

~ Carpenter -'. 
4. Tanner 

~ 
J. Weaver 

6. Other 

I / - -- c l I. • 1# ... II r _ I J 

/ I / I / I 

I / / I I I 
/ I / I I I 

/ / / / / / 
/ I I I I / 
/ I I / / I 
I I / / / / 
I / / / I I 
/ I / I I I 

has occupation other than farming, what 

1990/91? 

Income (Birr) 

~ ... 
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42. Which of the following do you have? 

--- -----

1. Radio / / 

..., 
~. vir i st watc h / / 

3. A house with 

corrugated roof / / 

4. 

= ..... 

6. 

110dern bed / / 

Leather shoe / / 

Wollen cloth / / 

3.3 Soil CODseryation 

The following questions 
~---.... --...- ...-- the 

+armers' perception of soil erosion and conservation. Wha~ever 

answer the f armer gives, it is confidential. What we want is 

the right answer according to the opinion of the farmers. 

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

introduction of the level 'fanya juu'? 

1. No soi 1 erosic.n / / 

2. S li ght soil erosion / / 

i"toderate soil erosion / / 

4. Severe " " / / 

44. After the introdLlc t ion of the level 'fanya juu', how is 

the soil erosion? 

1. No :.oi 1 erosion / / 

2. S l ight soil erosion / i 

~ r-loder-ate soil erosion / / -' . 
4. Severe soi 1 erosion / / 
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I>Jhi ch of the fo Il owi ngs a,- e the causes of soil erosion on 

cultivated fields according to your perception? 

, 
1. Up and down ploughing / / 

Not applying of animal· manure / / 

3.. Roads as an agent of concentrating water / I 

4.. Footpaths that cross croplands as 

an agent of concentrating water / / 

5. High density of livestock / / 

--- ~- 6. Not " practising cr<-op _rotati on n • • / L 

7. Not applying organic matter / / 

B. Not practising fallow / / 

9. Steep slope / / 

10. Heavy rain / / 

II. Run off. / / 

12. Other s 

46. Is it possible to control soil Erosi on? 

1. Yes / / 2 . No / / 

47. If the in formati on says yes, which of the followingscan 

control soi l erosion? 
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Soi 1 conset~vati on measure 

The measure you 
think that con­
trols erosion 

The meas·ure 
you ap ply on 
your- cr-opland 

1. Applying anima l dung / / / / 
2 . Fallowing / / / / 
~ Dr-ainage ditches / / / / "' . 
4. Leve l 'fanya juu / / / / 
= -'. Soil bLind / / / / 

6. Stone bund / / / / 
7. Gro""ing of banana on / / / / 

con ser-vati on structures / I / / 
B. Growing of s ugar-cane 

o n conservation structures / / / / 

9. Other-s / / / J 

..... 11'. .. .. .. P bd! • I!" F • _ill - ~ I di11S:Z: w_ ....... !!"Mi! ............ 

48. Was ther-e level . fanya juu on YOLt,- cropland? 

1. Yes / / .., 
~. No / / 

49. Is there l eve l 'f anya juu on YOLir cropland? 

1. Yes / / 2. No / / 

50 .. Is the level 'fanya juu consi stent wit h your past 

ex PEt'- i ence? 

1- Yes / / .., 
L. No / / 

51 .. Are you interested in the level . -fanya juu'? 

1. Yes / / ..., 
L. No / / 

e..., 
.J~ . Is the l evel . fanya jULI eff i ci ent in arresting s oil 

erosion? 

1. Yes I / 2. No I / 

53 . Acc ording to your opinion, does the level 'fanya juu have 

acceptance? 

1. Yes I I 2. No / I 

54 .. Do YOLI want to continue the adoption of the level 'fanya 

1. Yes I I 2. No I I 
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55.. Did you maintain the con s ervation structures? 

L Yes / / .., 
~. No / / 

56. If the informant says yes for Q . 55, hovJ many times did 

YOLI maintain? 

L One time parti al maintenance of the conservation 

s tructures per year in fear of breaching of a bund 

may cause severe erosion in lower sites. / / 

2. One time partial maintenance of the conservation 

----------____ !str-uc_tur-es.....per_ year: 

.:>. One time complete maintenance of the conservation - _ --1'" 

structures per year in fear of breaching of a bund 

may cause severe erosi on in lower si tes .. / / 

4. One time complete maintenance of the conservation 

structures per year as a resu lt of its acceptance .. / / 

Two or mare partial maintenance of the conservation 

structures per year in fear of breaching of a bund 

may cause severe erosi an in lO\.l'JEr 5i tes. / i 

6. Two or more partial maintenance of the conservat i c.n 

structures per year as a result of its acceptance./ / 

7.. Two or more complete maintenance of the conservation 

structures per year in fear of breaching of bund may 

cause severe erosion in lower sites. / / 

B. Two or more complete maintenance of the conservation 

s tructures per year as a result of its acceptance./ / 

57. If the informant says no for Q. 55, why did YOLI not 

maintain the conservation structures? 

1. Because of habitation of moles in conservat i on 

structures / / 
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.., 
~. Becau s e of encro achme nt o f grass o n the c r-opl and / / 

~ -'. Because of loss of cropland / ; 

4 . .. .. only slight erosion / / 

5 . .. .. non-exi s tence of erosion / / 

6 . .. .. .. 1 a bour / / 

7. Because of difficulty o f up and dovm ploughing / / 

8 . Others 

58 . .. Jho shoul d maintain the conservation structure in your 

opinion? 

1. Privately 

~.- ---~-..... ~--....... , ---..... ,~,--.~ 
Others - - ----- ------ , ----------- , 

59. If help is n e eded to continue maintenance of the level 

'fanya juu ', what kind of help do you need? 

1. Labou r 4. Shovel and pickaxe 

2 . Education 5. Others 

3. Food for work 

Instruction. If the informant has conSEt-vation s tructures on 

a single plot, ask Q. 60 to 63. But if he has 

structures on more than one plot 9~ to Q. 64 to 

67. 

60. Di d you destroy one of the lines or more of the 

conservation struc tures? 

1. Ves / / 2. No / / 

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

1. Because of habitation o f moles in conservation 

structures / / 
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2. Because of encroachment of grass on the cr'opl a nd I I 

7 -'. Because of loss o f cropland I I 

4. Because of only slight erasion I I 

= o..J. Because of non-ex i stence of erosion I I 

6. Because of difficulty of up and down ploughing I I 

7. Because of change of landholding I I 

B. Others -------------------------------------------

62. Did you destroy the whole consEF"vation structures? 

1. Yes I I 2. No I / 

63. If the informant says yes for Q. 62, why did you totally 
~ I 

1. Because of habitation of moles in the conservation 

structures / I 

2. Because of encroachment of grass eon the ere.pI and /./ 

3 .. Because of loss of cropland I / 

4. Because of only slight er-osion / / 

= o..J. 
.. .. non-e):istence of erosion I I 

6. " " difficulty of up and down ploughing I / 

7 . BecaL.se of change of 1 andhol di ng I / 

B. Others 

64. Did you destroy one of the lines or more of the 

conservation structures? 

1. Yes / / 2. No. I / 

65 .. If the informant says yes for Q.64, in which of the plots 

did you destroy the structures? 

1. In some of the plots /; 2. In all of the plots / / 

66.. If the informant says that he destroyed the structures in 

some of the plots, why did you destroy the structures in 

some of the plots? 
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1. Because of habitation of moles in the conservat ion 

structur-es / / 

.., 
~ . Because of difficulty of up and down plough ing / / 

~ -'. Because of change of l andholding / / 

4. .. .. only s light erosion on these plots / / 

~ -'. .. .. higher loss of cropland in thes e plots/ / 

6. Because of non-e>: i stenee of erosi on in these plots/ / 

7. Because o f encroachment o f grass on these 

croplands / / 

8. Others 

structures in all plots , why did YOLl destroy in all plots? 

1. Because of habitation of moles In conservation 

structures / / 

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

.. .. change of landholding / / 

4. .. .. only sligh t erosion in all plots / / 

.. .. n on-ex i stence of erosion in a}} plots / / 

6. Because of much loss of crop land in all plots / / 

7. Because of enct- oachment of grass in all plots / I 

8. Others 

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

when did YOLt destroy them? 

69. If you destroyed the whole structures in a p lot or plots, 

why did you do it? 

1. Because of hab i tation of moles in the conservation 

structures / / 

.., 
~. Because of difficulty of up and down ploughing / / 

3. .. .. change of landholding / / 
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4. " " only-slight erasion / / 

= ..., . Because of non-existence of erosion / / 

6. Because of loss of cr'opl and / / 

7. Because of encroachmen t of grass / / 

8. Others 

Io structioo. If there is level 'fanya juu on your cropland 

at present answer Q.70 to 72~ 

70 . Did you plant sugar cd-ne, banana, etc on the conservatlon 

---- structure? __ -- ..... £ .; ........ --

1. Yes / / 2. No / / 

71.. If there is grass on the conservation structure, what type 

is it? 

1- Local grass / / 2. Ne",~ type / I 

~ -' . There is no grass 

72" Have you practised cut and carry of grass from 

conservation st ,.-uctures? 

1. Yes / / 2. No / / 

73 .. If the informant says yes for Q. 72 at what time of the 

year do you do it? 

1. Only when crops are grown / I 

2. Thr-oughout the year / / 

74. Do you allow livestock to graze on the conservation 

structures after crop harvest? 

1. Yes / / No / / 

75. Is (was) there difficulty created after the introduction 

of the conservation structures? 

1. Yes I / 2. No / / 
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76. If the informant says yes for Q. 75 , what are the 

difficulties? 

1. Habitation of moles in the conservation 

structures 

2. Difficulty of up and down ploughing 

3. Change of landholding 

4. Only s light erosion 

6. LOSS of cropl and • _____ - ___ --_ 
~-,- - -'--,.------_. ----... .. . 
7. Encroachment of grass from structures 

8. Others 

77. Do you ploLtgh up and down in the treated plots? 

1. Yes I / 2. No / / 

78. What was the size of the plot (i.e. samp le plot) in 

'timads' befo,-e the i ntroducti on of the conservation 

structures? 

79. If the size of the plot decreased after its treatment, by 

how many 'timads' did it decrease? 

1. One-quarter of a 'timad' / / 

2. One-third " n .. / / 

.:>. Half 'timad' / / 

4. Three-quarter of a 'timad' / / 

= -" Others --------------- -------------
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80. Co mp l e te the foll o wing t a ble. 

Type s of 
c r o ps 

1 .. Naize in 
half timad 

2. 'Tef f· in 
half timad 

Average production be­
fore the construction 

of the l evel 'f a nya juu' 

kg . 

____________ kg. 

Average produc tion 
after the construc ­

tion of the level 
'f anya juu' 

____ _ _____ kg. 

__________ kg . 

Haricto bean - ~r~a ..... _._ ...... __ .~._ •• __ ..... ~"_. __ " __ ""_"'.~'_'_.""~_~'"._'M''''' ~ 

in half tima d 

4. Barley in 
half tima d 

5. Sor g hum in 
half timad 

kg. 

kg. 

_ ___________ kg. 

81. According to your opinion, if grass 

_ ____ ____ _ kg . 

__________ kg . 

__________ kg. 

is grown on the 

conservation structure, will it be equally beneficial to 

the crop production? 

1. Yes / / 2. No / / 

82 . When was the conservation structure constructed on your 

cropland? _ ______________ _ ____ ____ _ 

Instryction .. An s wer the state ments that follow by s aying 

agree or disagree .. We are equally interested 

whether you agree or disagree to the statements. 
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Item Agree 

83. t:-lai ntenance o f t h e conservation 
structu re is a farmer 's responsi bi lit y. I I 

84 . Person a lly, I fee l competent t o h ave 
t ech nica l c a p ac ity of mai nt a ining 
the conservation structure. I I 

85 . The ex t ension agent s i mpose a great e r 
str ai n upon t h e f a rmer ·s wa y of 
cultivating the land . I I 

86. he-cooser.:.\ l...at.i.on-s_t c.uctu r;..es-O.aYH 
created inconveniences .. I I 

87. ,h"e cbn servat i on- s -t r l! c tCfr-es "e lp ~ . • 
control soi l l oss a nd run of f . I I 

88. The introduction of the structures 
have i ncreased the volume o f 
agricultural. production o n the 
sample plot. ; / 

89. 

90. 

91. 

The structures have increased the 
number o f c u ltivations t o prepare 
t he seed -bed. I J' 

The l oss o f c rop l and due to s t r u ctures 
has decreased t h e income of the 
f armer. I I 

The r ai s ed p art and ditch of the 
structures help control procupine 
from cropland. J' I 

9 2. Th e structures control the 
wa s hing away of fertili z er from 
cropland . I I 

93 . The s t ructure s on my c ropl a nd 
ex i st wi thout my a pproval. I I 

9 4 . Traditional ",,lay of man a ging the 
land is b ette r than the new o n e. I I 

95 .. It is pos sible to prevent water erosion. I I 

Disagree 

I I 

I I 

I I 

I I 

.~ . - --
I I 

I I 

J' I 

I I 

I J' 

I I 

I I 

I I 

J' J' 
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CDTlt'd 
96. Many farmers do not want to follow 

their separate and i ndividual ways 
without regard to the society's 
norms .. 

97. The structure takes land out of 
production which is very much 
needed to satisfy the food 
requirements of the family. 

98. The structures have not broLlght 
significant benefits to the farmer. 

/ / 

/ / 

/ / 

99. I do not feel insecurity of l and holding / / 

100. I allow the existence of the structures 

/ / 

I / 

/ / 

/ / 

________________ IOQ-IDy_ccoRlPod .b~~~~sR_PX_Jl~~o~f~ __________ ~--------~------__ _ 
the government and PA. / / / / 

• • - --- ..... - --.~---~ 

3 .. 6 Communication 

These questions help understand how the farmers E}:change 

views with each other and with agricultural extension agents. 

101. Do you participate in social organization? 

1. Yes / / 2. No / / 

102. If the informant says yes for Q. 101, in which social 

organizations did you participate in 1990/91? 

1. 'Debo / / 4. Religious meetings / / 

2. 'Edir' / / 5. Others 

'Ekub' / / 

103. If you go on foot to the Damot Gale 'Awraja' Agricultural 

Department how much time do you take? minutes .. 

104 . How many times did y ou meet the soil and water 

conservation agent in 1990/91'" ti mes. 

105 . Do you have a radio? 

1. Yes / / 2. No / / 
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lOb. If the informant says yes for Q. 105, to which radi o 

programme do you li sten to? 

1. To the agr i cul tural radio programme broadcast 

in Amharic / / 

2.. To the educati anal radi 0 programme broadcast 

in We l ayit n ya / / 

3.. Others 

107. If the informant says the educational radio programme 

wee~~? times. 

108. If the informant says the agricultura l radio programme 

broadcast in Amharic, how ma.ny t. i mes do yOLt 1 i sten in a 

¥J.t?ek? times .. 

109. From whom do yeu 1 i sten abDut innovation ? 

1- From merchants / / 

.., 
~. From friends 1 / 

3. From travellers / / 

4. From soi l and water conservation agents / 1 

c 
.J. From relatives I I 

b. Others 

110. We re there meetings about conservati o n o f natural 

resources in 1990/91? 

1. Yes / / 2. No / / 



140 

111. If the farmer says yes fc.r Q. 100, how many times did you 

participate in the meetings? times. 

112. If you participated in the so i l conservation ",orks, how 

many d ays did you work till the end of 1990/91? 

____________ ____________ __ days. 

113. How many times do you go to market in a week? 

times .. 

... - .. p -~--... --...... ~~~-~.".~.~.--- __ P' 'T I _______ r __ .. ' ..... , ......... I~ ___ ............... .." ... MA'~~-_~_ 
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Appendix 4 

Erosion damage and state of the level 'fanya juu recording 

form . 

Erosion featurES 

-------------------------No;-o f:--~Di •• nsiun -of-riils-~-9uH-i.'s----------­

o.t. of Owner of ri J 15 ~ 
•• ___ ~~. Ex it!.,. ..... _t£.t. pJsL--lDcatt~ .. ~__!l ~i:::,;t}"oo;n~_9uU ~s le".th Width D! pth 

~- - _. 

Source: Adapted from SCRP (1991: 83- 92 ) 

Are. of 
d ... qe 

-,..,.,-
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Gener al 

Shape 

Angle 

Traditional· 
drainage oi ten 

Type Grddient 
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Conservati on 

No. 01 Typo of 
State of the structure 

Source: Adapted from SCRP (1991: 83- 92) 
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Inter­
Structure 
slop. 

ConsffV~tion 

Inter­
Structur. 
slop. l.ng th 

Height of 
the struc­

ture 

143 

Width of 
the 5trUt­

ture 

Mjaunt drea 

Run off 
ecting fres 

upslope 

D"'9' c.us,d by run off 
Ire.-cropl and 

do.n slop. 

Source: Adapted from SCRP (1991: 83-92 ) 
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Appendix 5 

Rills, gullies, and area of Et-osion damage in the t r e ated 
plots. 

Plot Total No. of rills No. of gullies Area of 
No. Area. (m2 ) (i n numbers> (i n numbers > damage (ml ) 

----- - - -------------------- ------------ ------- --------- - ---- ---

1 3000.00 1 0 1200.0 
2 4658.04 ~ 

-' 0 0.0 
~ 6764.00 ' 10 ~ 6764.0 -' -' 
4 04-1-5.00 20 3 51.(l.-O 

5 3094 .50 17 0 3094 . 5 
6 2517.20 20 2 89.90 
7 5778775- •• T .. 15 • lI!!!!till. 

0 ~--- - 510.:.0 
8 1729 .. 75 24 0 24.0 
9 4176.00 0 0 2088.0 
1 0 7832.25 4 0 796.5 
1 1 4680.00 2 0 2000.0 
12 1020.50 0 0 0.0 
1 3 1612.00 0 0 0.0 
14 2368.00 13 0 4 92 .. 0 
. = 
' oJ 3060.80 11 0 1010.0 
1 6 4500.00 20 0 675 . 0 
1 7 3256 .. 60 1 0 3256 .. 6 
18 12960.10 1 0 6022 .. 9 
19 2053.90 8 0 34.0 
2 0 3100.00 3 1 620.0 
2 1 7037.80 25 0 1599.5 
.-,.-, 
~~ 8046.00 1 0 0.0 
' ")'-=" 
~-' 2703.68 13 0 0.0 
2 4 3120.00 1 0 1560.0 
-= L oJ 4200.00 0 0 2000.0 
2 6 9384.90 12 1 2350.0 
27 1020.00 = 2 510.0 oJ 

28 5282 .. 00 5 0 760.0 
29 5226.00 2 2 1000.0 
30 510.00 0 0 260.0 

Total 133114.68 232 14 39226.9 

S ource: Field survey, 1991. 
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Appendix 6 

Slope reduction and average inter-structure s lope length in the 
treated plots. 

Plot 
No. 

1 
2 
~ 

- ' 
~ 

5 
b 
7 
B 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
...,~ 

~-' 

24 
25 
2 6 
27 
2 8 
29 
30 

Int e r -struc­
ture s l ope 

(I.) 

~ ~ ..... '\ ........ 
6.7 
2 .. 9 
1'.3 
6.3 
6 .;7. 
9.2 
5.0 
7.9 

10.3 
11.7 

3 .. 3 
6.1 
3.6 
3.2 
8.3 
7 .. 5 
4.1 
7.0 
6 . 7 
7.6 
4.9 
6.8 
4 .2 
5.9 
8.5 

10. 2 
11.8 

8 .. 5 
4.2 

S lope of 
cropland 

(I. ) 

10. 0 
6.7 
4.7 
177 
8 .. 3 
6.7 

10.0 
5.0 

12.5 
11. 7 
11.7 
6.7 
6.7 
9.7 
6.7 
8 .. 3 
7.5 
~ ~ ... .... 
7.0 

12 .. 5 
15.0 
11.7 
19 .. 2 
8.0 
8.3 

11. 7 
16.7 
12.7 
13.0 
5.0 

Slope 
reduction 

(I.) 

6.7 
0.0 
1.8 
0-;-4 
2.0 
0.0 .... • 
0.8 
0.0 
4.6 
1.4 
0.0 
3.4 
0.6 
6.1 
~ ~ 
_' • ..J 

0.0 
0 . 0 
1.4 
0 . 0 
5 .8 
7.4 
6.8 

12 .. 4 
3.8 
2. 4 
3 . 2 
6 .. 5 
0.9 
4.5 
0 . 8 

Slope 
1 ength 

( m) 

13.47 
24 .. 45 
20.75 
23748- -
21.00 
20.00 
20.00 
25 .. 00 
31.00 
25.50 
32.25 
29.25 

223 .. 50 
19.40 
19.70 
14 .. 43 
51 . 00 
25.00 
39.00 
29.00 
24 .. 60 
22.50 
78.00 
52.00 
31.00 
68.50 
37 .. 00 
11.20 
19.98 
13 . 48 

--------------------------------------------------------------

Source: Field survey, 1991. 
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APPENDIX 7 

ANOVA Tables 

7a. ANOVA table for significance testing 
model of positive attitude of farmers 
l evel 'fanya juu' 

of the regression 
and adoption of the 

Source 
Sum of 

Squar-es 
t-iean of 
squares 

Degree o f 
freedom 

F 
Ratio 

--~------------------------------------------------------------

Reg ressi o n 
Residual 

85177 . 847 
87871.273 

85177.847 
443 . 794 

1 
198 

191. 93 1 

_____ -'AdJ._.totB.Ll ___ -->-1J..30jl.9_ .120' ________________________ _ 

........ __ • JWJ", _ 

7b. ANOVA table for significance testing o f the regression 
model of perception of water erosion and adoption of the 
level 'fanya juu' 

Source 

Regression 
Res idua l 

Adj. total 

Sum of 
Squares 

46299.977 
126749.150 

173049.120 

t'1ean of 
squares 

46299.977 
640.147 

Deg.-ee of 
freedom 

1 
198 

Critical F= 3.84 (at 0.05 significance level) 

F 
Ratio 

72.327 

7c. ANOVA table for s ignifi cance testing of 
model of perception of yield increase and 
the level 'fanya juu' 

the regression 
t he adoption of 

Source 

Regression 
Residua l 

Adj.total 

Sum of 
Squar-es 

22912.950 
150136.170 

173049.120 

Mean of 
squares 

22912.950 
758. 263 

Degree of 
ft-eedom 

1 
198 

Critical F= 3 .84 (a t 0.05 signif i cance levell. 

F 
Ratio 

30.218 
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