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PREFf'.CE 

Adequate agricultural statistics are basic r equi ­
r ement to national agricultural development objec t i ves . 
They provide information on the level of nutri tion and 
standard of living of rural population , on product ion 
and d i stri bution of food and agricultural products , etc . 
All these data ar e esential for sound and pr ope r natio­
nal planing . 

The role of adequate agricultural statistics is qui­
te recognized by the r-1inistry of Agriculture and Forestry 
Development . However , in spite of the efforts made by the 
Ministry to improve and develop agri cultur al s t at istics , 
the progress is not comparable to the desired objectives . 
To speed up the progress in this field , it is necessar y 
to conduct the first census of agriculture as benchmark 
for all agricultural surveys, and prepar e a long- term 
progr amme of food and agricultur al statistics . 

Users of agricultur al data from diffe rent Govern­
ment inst i t utions ar e mainly interested in crop pro­
duct ion statistics . To fulfil the deMands of the users , 
the Pl anning and Progr amming Depar tment of the Ministry 
of j'cgricul tUre and Forestry Devel opment has conducted 
a nat i onal crop production sample survey . 

The crop production sampl e survey was conducted as 
nation- wide sampling survey and about 5 , 000 private hol­
dings were r andomly selected for interviewing . Data on 

area under major cr ops and yield of these cr ops were ob­
tained by area measur ements and crop- cut ting experiments 
respectively . 

This r eport comprises of s ix chapte r s and three an­
nexes. The first two chapters are devoted t o a desc rip­
t i on of the objectives of the survey , its or ganization , 
progress of field work , methodology of the survey , edi -

IX 



x 

t i ng and processing of the data . The last four chapters 

deal" ith the survey resu-ts , which are beneralized on 
the country level. ChaptEr III deals with the area under 

major crops , their yield and productlo!'1 which \/ere esti­

mated accoroing to the data cbtaincd from area measuremen~ 
and c r op- cutt.ing (.xperir.lents rEspect i vely . Chapter IV is 

devoted to distribution of holdings jy size , land utili­
zation , fragmentation of holdings, and use of ;i:er"Cilizers~ 

Chapter V presents comparisons of area under major crops , 
yield and production of those crops in years 1974/75 ( 1967 

E.C . ) and 1975/76 ( 1968 E .C. ) . Chapter VI deals "lith 

analysis of sampling and non- sampling errors .in the survey. 

f. nnex I presents the r'esul ts of the survey by six re -

gians; annex II - training progr amme, <.,nncx III -

gives C1 list of survey personnel .Two fo r n:s at th8 end of 

the report are attached: Form CP- I CroD Production Que· · 

stionnaire 1975/76 . and ForT. CP- MS Field Area flIeasurement . 
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Chapter I 

OBJECTIVE AND ORGhNI4ATION OP THE SURVEY 

1 . 1 Intr oduction 

This chapter deals VIi th the objective of the 

survey , population under study , method of data colle­
ction , and organization aspects of ~he survey . 

Based on the experience gained last year / [1] / , 
this survey is designed to provide national level 
estimates of area , yield and production of major 
crops gro~~ in the country . 

Out of the total number of about 570 weredas in 
the country 452 are of agricultural importance . How­
ever , due to inaccessibility and security reasons , 
only 395 weredas agriculturally important were consi­
dered for the survey _ 

The methodology and o!"ganlzatlon for the survey . ~. 

was prepared by the Statistical Working Group (S\'fG ) 

which was established in 1974 by the Planning and Pro­
gramming Department (PPD ) of the fUnistry of Agricul t ­
ure and Forestry Development (r"lOAFD). 

To facilitate the conduction of the survey and 
to attain the results expected all the provinces 
(exclud i ng Eritrea ) were divided into six survey 
regions . Eritrea was not covered in this survey for 
security reasons . 

Adequate training programme was conducted in the 
Headquarters and other regional offices to assure that 
the supervisors and enumerators master all ospects of 
the field \'lark of the survey . ~1oreover , a special 
team was set up for editing and processing the data . 
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f\ total amount of Eth . $151 , 406 , was expended to 
carry out the survey . This amount docs not include 

salary of permanent employees and depreciation of ve­

hicles and cquipmcnts . 

1 . 2 Objective of ~~he Survey 

The main objective of the surVt y is to get an est~ 

imate of reasonable precision on: aren , yield and pro­

duction of the major crops grown in the country . 

It also provides information on : 

1 ) Number of holdings 
2 ) Size of holdings 

3) Land utilization 

4 ) Type of land 
5) Use of irrigat ion 

6) Us(: of fertilizers 

7) r1embership of farmt.rs association and 

cooper ativ€s . 

Ultimately , it provides a national level estimate 
of the above mentioned characteristics for 1975/76( 1968 

E.C. ) Main Harvest s ~ ason (Meher ) . 

An attempt is also made to pr ovide regiona l level 

estimates of thE characteristics I.IE;:ntioned above; how­
ever , ~s the primary aim of the survey is to get esti ­
mates at national l~vel , this attempt should be cons i ­

dered as a by product of the survey . 

The scope of the survey is limited to provide 

area and production of the estimates major crops cUl ­
tivated by pri vate holders . State farms and coopera­

tives are not included . 



- J -

The major crops covEred are : 

1 ) Teff 9) Ch i ck p eas 

2 ) Barley 10 ) Lent ils 

3 ) Corn 11 ) Hari cot bt:e.ns 

4) 1,,/heat 12 ) Li nseed (fl ax) 

5 ) Millet 13) NeuG ( Niger) 
6) Sorghum 14 ) R:olpe s eed 

7) Hor se beans 15) Sesame 
8) Field peas 

1 . 3 Popula tipn Under Study 

The populat ion under sutdy are the private holdings 

in the ag ricul turally important vrer edas . There a r e about 

570 weredas in the nat i on . Out of this total numbe r 452 

weredas are of agricultural importance . 

Therefor ..? , the 
this study was 452 . 

s ec uri t y re :J,sons 57 

number of weredas considerE::d for 
However , due to inaccess ibility and 

vlcr edo.s ore droppeQ.. This reduces the 
populat i on und0r sutdy to the prl vd. t e holdings in the 

r emainjng 395 weredas . 

Fi fteen major cereal cr ops grown in these wcredas 
were considered fo r th is survey . 

1. 4 Administrative Re~Eonsibility and Finances 

The devE:lopment of the metho l ology , conduct i on of 
the surv~ y and the analysis of th~ data were the sole 
r esponsibility of the Planning end Programming Depart­
ment in the Ministry of .'Igricul t ure and For~stry in 

collaboration \'lith Central Statistic Office . 

The OVE: r al l ndministration and excution of the ~··.l 

survey wa s ful ly under th~ head of the Planning and 

Pr ogr amming Depc::.rtment . The Statis tical ~"orking Group 
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( S'.1C ) which was established in 1974 rrep~red the I1. tho­

dol ogy and or ganization of the survey . 

The Stat i stica l \\'orkinG Croup ( S\'iC) consisted of 

one 8;.0 stat istic i an , one survey co ordinator J three PPD 

staff members and on€; eso stc:.ff . EPI D and eso have a lso 
cooperated in supplying equipment and fi e ld personnel . 

About $151 , 406 was (; xpendec: to carry out the c r op 
s ampl e survf;:y . This amount c f fund was e. part of the 

budget allot ed f or carryinb out c r op snnple survey by 

the PPD/MOi\F . The lump sum allocat~d to etove r d iffere­

nt cos t s incurred in conducting the surv€;y such as per­

ciem, fuel , n:aintlno.nce of vehi: le s ;lnd partly equipment 

costs. The sala ry of permanent enlployees , depreci a tion 

of the car s ~nd Gquipment is not inc luded in th~ estima­
ted cost . The break down uf th..: cost by items it Q S 

follows (in Eth . $ ) : 

Perdiem 106 , 552 

Fueld 24 , 873 

Nainteno.nce 9 , 529 

Transport 6 , 808 

Miscelanec us 3 , 644 

T 0 T I. L m.~Q§ 

1 . 5 Questionncires , ~orm~ and Instruction Manuals - Methods 
of Data Collection 

t.s a r esult of the experie.nce Gt. in~ct fr :lU last 
year I s Agricultural Sanple survey , we were able to 
modify and SiMplify the questionnaires , f orns end 

insturcti on manuals as ouch a s possible i nor der to 
mini mize non s ampling errors . 
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The questionnaires arc aesign~d to g(.;t an object­
ive crop production estim~te for the who l e nation . It 

is c:xp(;cted that the infor mation gather E;d f r om thEse 
qUbstionnaircs and forms will satisfy 011 the users of 
thi ~ type of statistics . 

Different types of quest i onnaire and forms wer e 
used to collect thb nccess~ry data . 

One questionnaire for interviEw ( CP - I ) , two f orms 
for field measurement ( CP - MS , CP - M) a nd one for m for 

crop cutting (CP - C) were uSed . 

Cp -
1 ) 

I inquires the following informat ion : 
General charactE:ristics of parce ls , fi l.;"lds and 

production 
2 ) La nd us~ , type nnd size of hol d ings 

3 ) NembE.rship of F~r:'::.ers ' : Associations and 

coopGrc..tives 
4 ) Us~ of irrigation ~nd f~rtilizers 

The method of collecting this infor mation was by 
interview . In addition conversion list of areas and 
production w~re used to convert locel units into stan­

dard metr ic uni ts 1[4 J / 
Form CP- C This fo r m r ecords tht:: weight of yield harves­

t ed from a 4m x 4m plot . Two plots (4m x 4m ) 
a r e cut f rom each fie1.d . The weight of each 
plot is rGcord~d separately after the tre­
shing . TreshinG is done as much as possible 
in thE.- IT!cmner the f3.rmers follow . !~fter two 
\tlet:::ks of drying tht.: gr a in harves t ed for each 
plot is weil?;hted again to det e r mine the 

actual weight . The fia in purpose of the cr op 
cutting expE riments is to get an objective 
yield of ~och crop and determine the corr ect­
i on coeffici~nts . 
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Fdrm CP- MS is a graph pap~r whcr~ ~ skGtch of th~ sampled 

fitld is "::'~,?:,"':: using appropriate sCQle to dt; ­

tf;rroline th~ actual a r ea of the:; fit.ld . 

Form CP- 11"l This fo rm rt;;cords thf; c.ctuo.l orca de t<::.rmined 

in For m CP- MS and c r ee. est imat.;.d by farmer . 
By comp€rin :- the difft.rences be:t\'.' cen the two 

~sti~ntE;s , the degre€- of OVi::r and unr';',.,r est­

im~tion c~n be calculat~d . 

CPS- 1 

More:ovt::r , thre(; suppor ting listing fo r ms 
were used; thE::sb forms nre: 
r~cords all holders in the selected admini s­
trative subcivisions . 

CPS - 2 lists the sample of holdin~ selected 

CPS- 3 : lists t ht: fields in thu selected holdings by 

c r op . 

Instruction Manuals 

Even though an int€:ns ive trrdnlng was provided for 

supervisors end enumerators at the Headquarter (Ad dis ) 
and soot. provinc i al tovms , it is always e. nust to provide 

them with instruc t ion manucls . 

The T'anual out lin(:;s ; duti ,~ s of field supervisors , 
duties of ~numerators , organization of the crop product i on 
survey , s~lt:ction of ser:lples , completing intervie\'! qUest­
ionnai re form CP- 1 , field oren iil~asuretr.ent , drawing of 
the fteld ffii2asured and crop- cutting "' xperiment; a table 
of random nUr:lber s is attochLd ns nn Annex . 

Complete set of the:: questionnnir~ , forms instruc­
tion manual used for this surv~y are available in the 
Documentat ion Section of PPD . However CP-! and CP- MS 
a r e attached in the I.nnex . 
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1 . 6 Personnel and Eguipment 

Personnel 

Th& Statist i cal i/arking Group ( SlvC ) which WD.S app­

ointed by the Head of Planning and Programming Depart­
ment as pOinted out tiarlier , put together all essent ial 
aspects of the survey , 

To facilitate the conduction of the survey ~nd to 

attain thL: r esult expected thirteen of the fourteen .. 

administrctive r egions were d ivided lnto the foll o\o,: ing 

six surv~y r egions: 

1 • Northern region (Tigre , "/ello) 
2 . North- '.ll.stern r t;;g ion (Begemider Gojjam ) 

3. Centre.l_ \lestern region ( Shoa , ';ellega) 
4 . .southe rn r egion ( GeMu ~o fa , S i~amo, Balo) 

5. South- 1icstern r t:'Gion (Illubabor , Keffa) 
6 . Eastern region (Arussi , Hararghe ) 

One r~gional supervisor was assigned fo r each survey 

r egion . Twenty four fitld supervisors were apPointed 
directly under thE r~gional superv isors . From three to 
seven fi~ld sup~rvisors w~re appointed for each survey 
region . Vndtr the authority of the field supervisors 
field-t~ams were deployed . Each fi~ld supervisor had 
from one to fivt: field t e:ams within his assigned s ample 
weredas , out of the tWenty four total number of field 
supervisors eight w~rb PPD employees , elrven were fromEPID 
MPP areos and five WE:re from eso . 

Sixty- one , two- men teams were I!lobilized throughout 
the s elected weredas in th~ country . The number of 
selected adninistrative sub -divi3ions under any of the 
t eUliis vary throughout tht: country , however , each team 
was rl".:sponsible: from two to ~ight s elected adr.linistra­
tive sub- divisions wl thin the sample wereda . 
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Out oftht:' total number of onc hundrc:d tvlt.:r.ty two 

enumerators thirt~~n were permanent PPD/MO:.F employeEs 

post(;"d llt the Ht:adquarters in Addis J.baba or in braDch 

officf;S of somt; of thf: LdE.inistrativc rl:gions . The 

r emaining one hundrt.:d and nine enumt"rotors were tempo­
rary (:Il"ploy ef:;s r'l::crui tt:td froI!! tlddis hbaba a nd other 

r~spective r~gions . 

Th~r~ Wf;re a totnl of fourteen d r.iv~rs assigned 
all over the s ample w€r'edas , of tht::s(; six wer.: perrna­

nent employees of MOAl-"' and five were seconded f~om eso 
to assist upto th~ end of the survey . Two additional 
t empor a ry dr.tvers· were also hired . 

MoreOVer quite 0 nurr.ber of casua.l labourers were 
hired by supervisors c.nd fil ld tl;.2.fIIS to assist thl;!J!j in 

translat ion , guidance and guarding of camps . 

EguipmEont 

The avai l Elbility of adequClte t"t,uipmt.;nt contribut€:s 

a lot to the s uccess of such survey . A t eam st:.ppl i cd 

with insuffic i ent equipment 8P-d logistics C2n perform 
a poor job vlhich could jeopardize the r ~sult of the 

survey . 

Thes e prcv.:.ilt:..c. an acut~ shorta["e of equipn",cnt and 

other surve y f 3cilities this year . Most of the defic­

iency in the necessary equipment existed in the PPDj' 
MOfl.F . How..:ver , with wi1atc:ver assistance and coope r at­

i on was possible from eso , thIS fie l d- tcar!ls undertook 

the survey by corrbining ~h~ supplies 8nd other resour­

ces availabl e in both PPD .:md eso . 
The Statistical \iorking Group i dent ifi ed four 

types of eqUipment essential [or conducting th~ survey . 
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These equipment includ~ vehicles , tools and other 

supplitS , fi~ld ~quipment and 5urv~y . The first two 
equipment a r e trensportat i on f r.c ili ti e'S which include 

car s , spare - tyr~s , jorryc~ns etc . Th~ field equipmt nt 
a r c mainly tents , sleeping bags and instrumt:nts necess ­
ary for thl:;; :ctua l fie l dwork , SOnl.; of th~ i tCr.1S a r e 

cocpasses , tap~s , pr otractor s , hand sca l es etc . 

The S'IG a ft e r selecting up th~ sE..f.lple wereda , 

i dl,;ntif i ed those Vl~-r(,das which w(;rc occcss ible fo r 

vehicles , f or the inaccessible \IIt;;redas , the fit:ld tf::ams 

Vlere i ns truc ted to use horses :md mules whi c h c.r e usua­

lly r ented in r ural E,thi opia . I.t the outset t h e s\le 

assumed that each fi e l d supe rvisor , r eg iona l supe rvisor 
and the FJ\O s tatistic ian were to b~ serv{;:d by a vehicle . 
On th i s basis i t WGS ~st imct€d that e mininum of 33 
four- wheelrdrivel vc.-hicl(;s wE:re re(ui r~d . However , PPD/ 
MO;\F had 13 vehicles at its d i sposa l , C[-:lO supplied five 

vehicleS ~nd UNDP providec one vehicle . A total of 19 
f our - wheel d irve vehicl~s were available or on ly 58% 
of the r equired vehic l es wtre desrc.tched to serve in 
the crop s~mple survey of 1975/76 . 

These 19 vehi cles wl2 r e- d i stributed by adI7iinistra­
tive regions with thE: exct::pt i on of Begemider , Arussi 
and Keffn Hh ich 'fer e served by 2 veh i cl e s each , tho;:; 
other r:d['i inistrEl.t ive r eg ions hc:.d one vehicles fo r each . 
Exc ept ional ccmi instrative r egions were Bale andWe llo 

which had no vehicleS suppli ed , but were sor ved by 
vehicle s iron the. Headquar ters or from the near by adm­
i nstrati ve reg i ons . The 19 v6'hicles c ispatched were 
supplemented by vehicles from ['PID and Reb ional Agri­
cultural offid er s . EPID pr ovided supervi sor s ~nd 

vehicles fo r the. fie l d tear:;s ass i ened at the vicinity 
of i ts minimum package areas (MPP ) . 
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The details for survey equipment , field cquipmLnts 

and tools and othc;r supplies is indic ated in the table-s 

below . 

RquirBd Oo nd :l.vai l ebl € fL:ld anJ s urvey equ ipl'lent e 

I t e m 

Veh i c l e s 
a ) Car s 

b) Jerryc ans 
c ) Spar e - tyres 

Survey Equi pm~nt 

a ) CO!":lpass 

b ) Pr otrector 
c ) Handscale 
d ) Chain 

e) Pol e 
f ) Str ing 
g) Ruler 
h ) Cllpboard 

Fiel d EquipmEnt 
a ) Sleepin;:; bag 
b ) TEnts 

I 

I , 

I , 
I 
I 
I 

I 
i , 
I 

,q~qL:i r .... d 

33 
66 

33 

91 
91 
91 
61 

450 
183 

91 
91 

152 
91 

1 

I 
I 
1 
I 
I 
1 
I 
1 

1 
I 
I 
I 

---
.\va ilr.ble 

PPD CSO UNDP Total 

13 5 1 19 
30 8 - 38 
13 5! 1 19 

I I 
I 

I 11 I 13 19' 43 

35 35 - -
40! - - 40 

50 1 - - 50 

- ! 2 

450 1 - - 450 
I I 183 1 - - 183 

80 1 
I 

1 
80 - -

1 
2\ 

30 1 10 40 
9 1 5 14 I 

c) Mattr esses 152 61 I 64 

! 
I 
I 
I 
I 

I 
I 

d) Cook i ng SEts I ~: 61: - I 6~ 
IV , Calculatitlg M~abi~ _ _ . ..J _ _ 8_IL' __ -l __ -L __ 8_--..J 
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1 . 7 Training of Supervisors end Enu~erator s 

The t r uining cours ~ for all supervi sors and for 
enumer ators of if~llega , Shoa ~nd pertly for Keifa , 
i{ello cnd Tigr e was conducted in Addis t\bc::.ba by the FAO 

Statistician ond othar memb0rs of SWG . The course last­
ed one we(. k ~nd covered all phases of the survey operat­
ions na(;",e1y s election of snmplr:s , collection of data on 
holding and carrying out fi..,ld r.:.ensuremcnt end crop­

cutting experiment . The traininG cor.sisted mainly of 
two parts , clas s - room tr<?ining ond fi eld truining . In 
the classroom , the lecture dealt with the importance of 
the survey, the responsibility of supervisors cnd t he 

techniques of supErvision . The field tr~ining dealt 
wi th th ... pro.ctical c..spects of field r.1€'':l surelrtcnt and 
crop- cuttine exp eriml::"nt . The dct ::; ils of the tr2 . .'..ning 
porgrC!mme is attached in the Anrex four . 

Fifty four enur:J:..rutors were r~crui t ed a t the Head­
quarters ( others were recruited and given the necessary 
tra ining by fi e ld sup(;rvisors with the help of regional 
supervi sors in t he ir r esptc tive reeions) . The training 
and recruitment lustec' from three to eibht days . 

Afte r the tr.:. ining programme wus cOr:1plcted J evalut­
ion test \1,,,-5 gi ven bdlth to field supf: rvisors and enume­
rators . The purpose of the evaluation test was to find 
out the eff<:ctivencss of the training programlile . Norc­
over , all thE;: nec(; ssary adjustment anc retr!l.ining prog­
ramrr.e w:.s done to improve the qua lity of th0 supervisioh 
as well as the data . 
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1 . 8 Progre ss of Fi E.. l d .Iork a nd ~UpE:rvi s i on 

Th~ coun t ry w~s d i vi ced i nto s ix r egions . Fro~ 7 
to 15 teer..s d E;pend i ng on t h t;; p l r ce of om. f i c l c sup~ r­

visor wa s provided wi th a veln cle :: nd a d riv(; r . Their 

dut y wos to watch the pr oe r ess of t h ... f i !;- l d wor k , c heck 

e num2r a tors' work , r e cti [ y thlJ r.list 3 kE::s r.lo.de , e tc . 

The fie l d work of t he c r op product i on survey s t~rted 

during the f irst WE:-~k of Nov E:obcr o.nd w<:,. s cor.1p l L: t ed by 

th E:: mi ddle 0:: F i,;· b r ua ry . 

In add i t i on to gtmer~ 1 ch€ck i n e; of the f i c: ld \.,.ork 

end scrutin i z ing t h e f or ms c amp I .., t e d by th E: t i r.1€ of 

the tr vi s i t , the supe rvisor s we r e a lso requ irc,d t o carry 

out cc tuil l spot- check ing of : 

(0) li stin~ o f hol ders in s e l ec t ed arni nistra t i ve 

sub- divi s i ons f r om whic h 10% of hol ders were 
r cnctomly sel ect~d . 

( b) a l l inf or i7,1t i on coll ec t ed 2nd r eco r ded by the 
E-nur.'.ernt or s i n accord ance wi th t he r andomly 
sel t-)cted ho l ': er s i n t he s .::mpl e wi th in a weredo. . 

The u i s t C\ kE-s in t he listing of hol der s had t o be 
corrected bef or e s elect i on of hol ders f or t h;:; survl-= Y. 
The s upervisor had to r~ cord hi s find irlgs end the in­
f or mfltion r ec or ded by t he. enuoer ator with r (;spec t t o 
a l l surv~y ttrr: es f or the hold ers selected f or his spot­
check . The purpose of this r ation ·3lized spot- check 
was t o have an ob j ective as sc ssf.;ent of the nature and 
extent of Di s takes c oowetted by the enumerators . 

The fi e l d wor k wa s Also i nspected ~t every stage 

of its progr e s s by the FilO s tatist ician who vi s ited 
six out of thirteen province. during t he fi eld work of 
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the surv ey . His superv i s ion t,.;as raaj n l y aimed at ensu·· 

r i ng t hat the supe r visors carr led out their dutif.S pro­

per l y a.nd so l vinl.,:. the technical d:.fficultles tho.t !Tight 

c.r ise . He was also collt.'c1;ed ipforr,i"'tj 1m concerning 

fr ane f or conduct i ng an aJricultur al census which r.ight 
be carri ed out in 1978 , 

Prior to forwarding: thf.;. questi.onnairf:5 'CO ~hc Il c::a.t:. ­

qua r ter s , the field supervisors h8.d to checl~ :~or O!l;r.!-· 

iss i ons , i nconsistency when rccordiYlG ~:na other errOl~G 

due to i l l egible v.'rit i nb on t:1.C spot . 

Dur i ng the 'fi01d edi ~ing tile supervisors scrutini zed 

t o elir.1inate errors i:l the cor.mle-.:e::i q:.lcstlor.n<:lir,~<; 2.111 

f arc,s tmd later, if (;ryors liere " i!j('overcc:. ." this ;jtag~. 

the enumer~tors weI'~ L1Sti~uO (,t,;d no·,: .,0 repent c.ur::h 

err ors :mc!. how to corrE;ct ~hE-m. The obvious error s 

we r e correcb .. d at th5.s stC'e~ ':Iithout tr'o.l:;ing u !'ef~rence 

to the r~spondent. 

Specicl t~2.I,~ of fourt~l'n )J;;;l"SO~l.3 :':a'J set up fer 

ed i tine I prOt;es.sil~,~ :.nd cbE;ck~n::; th.;- ue.Ta in the hn.od­

quar ters ! Their r,lC:tin job w')s to c~lcck ..... he: tt101' <:).11 

answer s to questions were o·Dt.:.inec . The scrvtiny of 

t he questionn,~ires l.inC forn:s he1;:t.d ..lS to minimize 

The check i ng of erc? I.lt;;csure[';:(~ni;. 2nrl cOflver:ion of local 

units i nto stanc.n!"d units took r;,{'Ist oi ths r:dj.ting tim~. 

The date was processf-o ~y hard . rhe process i ng wa l'i 
divided into three stages: 

Stage I - the dcta were trar.sferrcd fror,l the qt..:est­

ior.nairt;s ::.nc. forr;ls to a sp~ci~J Nor ld :rog 

sheet ~ 
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Steg e II - appr opr i c.te data pr€: p3red f or e ·'lch 

wered<l in t he f or r.J s of work inc;;: t ables . 

St age I II - Fin<l l t cbles w(.r e pr epo.r ed f or (: :J.ch 
r 0g1ons end f or th0 whol e country . 1.11 

stuge s of ~h~ d~ta pr oc€ bsinG was chec ked 
by sp ~ ci a l t eeM of 3 p€rsons . ~ll oper ­
? ti ons of chc. c.:::: a p r ocessin[ t ook 6 

week s . 

1 . 1 ~ Preparat ion of the Report 

It i s v ery i r.lportent to publis h any r epor t on ti r.1e . 

Thi s i s esp€:cia lly ~ore 
of s t a t istica l n~ture . 

t o date ::!nd tir.lC ly . 

l: l;}phcs i z e d wi t h publica tions 

The inf ormation should be up 

To f :\c 111 tate r..nd meet this de m.and , the Economics 

and St at is tics Divi s i on h~s est abli shed a report wri t i ng 

br ouP· 

.\ t the i n i t i o.l stage , the gr oup discuss~d on the 

contents and fc r r::at of t h e r €: por t . Late r , sp ec ific 

t opi c s we r e a L ! ocate(: t o e E,ch c enber of t ht: gr oup . 

JlI'ro r eove r , t h e ,f;raup hle t reaulo.rly t o d iscus s on the 

topi cs prepared by each r.IH,ber an d =n ed €: the necessary 

COmJ;lE:nts and cor r ec t ions . 

San,e p c.rts of th e. r eport Wf; :'e even s t a rt ed bef ore 

t he pr ocess i nL of t he data . 

Th e r.:emb e rs of the r eport writing gr oup a r e : 

Dr . Jan Kar d os , FAO Agricul t u r Dl Statistic s l~dvis er 

Ata Dere j e hSrc.t , Centro. l St a t istical Offi ce 

"to Mers i Ye-hun , Pl annint, c.nd Pr ogr ar.ii ing Dpt . 

Ato Ghe bre Se lass i e Mebra htu , Plann ing & Progran~ing 

Dpt . 



Chapter II 

SELECTI ON OF SAt'IPLES I.ND ESTIMATION METHODS 

2 . 1 Introduct i on 

Yi el d , production , and area under c r ops a r e est i ­
mated us i nG sampling: IT'€thod -" a scientific appr oach in 

which r~ndomly selected agricultural holdings and f i e l ds 
a r e stud i ed . In as ~uch as possible , the principal ob­
jective of nny sarr;pling proced.ur e i s to select sampl e 

hol dings that ore represe)1tcti ve of all hold ings i n t ho 

country and be able to ,,",ake statistically va lid conc lu­

s i ons on the basis of the sf'_mple~ Sampling involves 

minimum cost , labour ani tir.~e; mor~ov(!r , it l eads to a 

higher over all level of accuracy . It has some d i sadva­
n tages too . l\part from being subject to sampl i ng err or , 

it does not permit all thl.: -;:.~ c:so -clilssificati on r equi red . 

In order to arrive ct a satisfactory conclusion 
us i ng sampling uethod , there o.rf: Cl number of basic pri­
ncip:" ef3 to be: Kept in ;,'lind, First of all; complete and 
up- to- date sar:;pling frames r:;ust be established from 
which a semple of hplcUne;:s and fields can be selected . 
Secondly , the sample s.i.ze, i . e . the number of selected 
hol d i ngs and fil:;lcls nust be adeQuC)te enough to e;ive a 
r eliable estimat€' ~ Thirdl~'. every at.~ricul tur al ho l ding 
in the country should have a ch.nce of tcing selected 
i n the sanple ; and t is chanCE; shc~~d be known . It 
s houl d .:.:llso be possible to estim.:lte the reliabi lity of 
the estimates f rom the sample data thenselves . 

Ther e are thrEe elements in the process of semple 
survey: s e l ection of the semple , co l lecting the infor ­
mation , and rackinG o:::.n ::':lference about the popul~, t i on . 

- 'i 5 -
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The t hrt;e c:l~r;ents are all intt..r\.\i oven and each has an 

inpact on the others . 

This cho.pte:r desc ribes th(; r:iost l mpor tent el eLents 
conn8cted with so.r:Jpl ing des i gn used in thto crop produc ­

tion survtSy . 

2 . 2 Se~pling Fra~ 

To sel€:ct s ar.lp l ~s of holc ings and fiE-Ids under 

diffcr€:nt crops for crop production survey we needed 
lists of holclnes ~nd f i elds in t he country . Such 
lists arE;: c :.. lled a sampling fror.1e . Since sampling 
fr~De is very i h.portant for the sumple sel€:ction the 
composition of the s amplt; is dir e:tly based on these 
lists . 

There were no adequcte f r .::mes r eadily :!vailable 
f or agricultural surveys in C.th i opio durin:: the prepa­

r ation of this survuy . Sult9ul e fr ame would become 
available after conducting popul £:.t i on census whi n:1 is 

p l anned to be carr ied out in J~nuory 1977 . Unt i ll 

t ha t time on~ !':'lay use :.va ila ble l is ts of adp',inistrat ive 

units ( such os \'I(;rt,;da , administrn'"; ive sub- d ivision or 

Far r.:e r s I Association ) f or sc.n:pling purpose or prepare 

spec i a l fra.r::e . But t h e constr uction of c. f r "l.r:e suitAble 

for crop production sur v t.. y lj~:l y well cansti t ut e a r.ajor 

pert of the work of th~ surve y . 

Und0r these l i !:1itc.t i on , WE dt::c i dcd to use list of 

wer ed2s ( hth i ap i a. is divided into a bout 570 wer edas , 

out of whic h 452 <J. r c c.e,riculturally i npor atnat) , lists 

of ndrninistrat i\~e sub- divisions or F:J r Elers I As s oc i o. tion 

(wher e there wa s no complE:t~ lis t of Fc. r mers I !i.ssocia t ­

ions i n S G I Gc t~d wereda list of ac.r.,inistrat ive sub­

d ivisions w~re us ed ~s frame ) we t:1d to prcp3r e s pec i a l 
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lists of holdinrs for selection ~urpoaes. Lists' ·of 

fi e lds um!t: r differ ent crops \'/e re prep"!red on t he bas i s 

01 s elected holdings in cdminstr r.tlv0 s ub- d ivision . 

. List of \</ C' r ec.cs was up-to- d<lted and consisted of 

011 af;ricul turallj i mpor 1:am: wel~(;-c:.as i n thE;: nc.tion 

(out of 452 agrlcul'curelly icportant \1erede.s 57 weredas 

\'Ie r e dr opped for secur ity re8.scns. thus irmr.e fo r selec­

tion consti tut(;-d of 395 GGri cul. 'lurolly i::lportant \'Ie r ed G. s ~ 

Kf the list oL"a"ini 3tr .~:~j.y" SlI:-- ". iv ;.o~c"c \la" om: ,>:"~L 

in sc16c 'lcd wer edc.s, list of Farmers! P.se-Deiations WClJ 

prepo.r l.:d . 

2 . 3 ,?o.nIpl e S iZ 0 S 

J'.vai lble financ i :·. l ro:.:SQurces ~. nQ or Luniz3 tion possi ­

bilities '",e re t~e !':",::li n factors "ihic): dt:.te;~rn~:'lcd the 

s D.mple s i z(;s of hol d i ngs for "inttrvl€K end f:;'elc s :for 

oren measurer.:ent:s nnd crop- cl',tt inf experit:'!.€nts , 

Availabl~ !'csour -:eS limited us to coll8ct required 

data fr OJ:l !'I.ot ·r.:ore: t hen 5 ~ OOV holdlnbs, t3.ke c.bout 4 t OOO 

fields for a re e. r.: 0&Sl.U~er~ent[, a11(l condtlct ~'Jout 1000 c r op ­

cutting €xpc.rimem:.s. Then we Imve to reml;.:.Jber thai.. a s 

the s).z€: of the se.mple be-cones too 51:18.11 ; the rDndorn 

fluctuc.t i ons increase so r.Juch t hat the de."ta :;.ay be wor ­

thle:ss . Obvious:'y~ L;hi s effcC"Gs rare the sub ~·g !'oups 

of popul ::!tion ( e , g o r e:gions of tht. country) .- the indi ­

vidunJ cells of a cross··tabul:J.t..:.o'1 .. Slnce thesE: get 

only a fl'C?ction of the sar.Lp10; if thG. sar.lple in "'.;h e se 

sub- gr oups is too sL;aJ_l , the tabul?tion will hI..; of :10 

va lue . For theSE rc ~s ons w~ confinc~ cross-cla ssifica­

tion to winiour;:!. 
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2 . 4 Selecti on of the Serplcs 

To SOLi;; extLnt existin sar,lpling frar:e deter n ined 

a choice of scnple selection . t"o r this survt.y only 

lis ts of \'Icrcdc.s ,--.n:1 adr. inistrati ve sub- divisions (or 

list of Fer lers t l.ssoc iotions in wereda ) werL: aV41i lable . 

To miniI.1ize the cost of the survey three stage 

sample desien wes arpicd : 

( 1) at t:1e f irst stege 45 'Ile r edes were s~lected 

wi th equal probability ( 30 weredas w<.;'re selec­

ted for the ae;ricul tural sample surve/ ( [1] ) 
last year , and 15 \;er ~das were s f;; l ected t his 

year out of 395 w(rec~s which were of a6ricul­

tur 1 ir.lportoncE: '.nd accessible for the survey 

\"lerC:!das WEre order ed accord inG to crop pattern 
and provinces before selection . 

(l i ) e.t the second staGe 10 l,~r cellt of admin i stra­

tive sub- divisions or F'ar D€re ! i'.ssoc i a tions VI 

were chosen with equal prob::.b i lity in weredas 

selected ~t th~ first sta~e; 

( iii) at th.:. third st<lFe 10 percent of hol ·l in£s \;lith 

crop- l.::md WGrc;:> selL-ct(;..:.! Vii th E;CWll rrobabili ty 

in eE.ch edninistretivC' sub- divis ion ( or Farmers ' 

"ssocL~tion ) wh ich W3S chosen et tr.e . so;;.cond s 

staGe . Holdings .... 'ere selcctl;;;d froT:'l special 

list prepar &(i f or t hi s purposG by enuoero.tors 

0!1 w~1ich holdings \'f i th cropland were sE.rially 

nUf.1bered o.nd s€.lected for "the surv~y . 

*) 30 weredos were reto. ined from last year to inc rease 
efficiency of d ynawic analysis . How0ver , it W:J.S 

possible to repeat th8 survey only in <1 f ew weredas 
since new orcanization sto.rted and FD.rr~ers ' h.ssoc­
iation were s 6- lected c:.s secondary sE.I:tplinl! units . 
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SelectGd holder s were interviewed by enune r ator s 
on a r ea of different fie l ds unccr c r ops end t::'xp~ctcd 

pr oduct i on . The enumerators next prep~red lists of 
fi e l ds , sepcr atel y for ecch crop , from which sub- s cnpl es 
of fie l ds we r e s(:lected fo r a r ea r,i€[!SUreJ::Ien ts and c r op­

cutting expcri bent s . Fields were selected syst enat±cally 
with random star ts as follows : 

( a ) 25 pe r cent of f i e l ds in sampl e ( evl:: ry fourth 

field starting: from randomly selected number 
from 1 to 4 ) fo r tef..L.. barley 2nd J!:a i z€ ; 

( b ) 33 . 3 per cent of fields i n th" sample ( every 

thi r d field stor tinn: froLl randomly selec t ed 

number from 1 to 3 ) fa :, wheat , sorghum c.nd 
horse bean ; 

( c ) 50 per cent of fields i n ,he sempl e ( every 

othe r fie l d star ting from r e.ndomly selected 
nuobQ r 1 t o .2 ) for millet , field pens , ch i c k 

peas , lentils , h~ricot beans , fle x , neug , 

r ape seed ~nd s(:;same . 

2 . 5 Method of I:st i rlation 

Since sampl i ng r~ethod WQS ai . .;pli ed to co l lect t he 

crop pr oduction dnta. thlSn it en:lbles us to dr aw conclu­

sions cbout th(; whol e popu l tion in thE: country, L e . 

about 011 hold i ngs with c r oplcnd in eth i opia . iie !'iiust 

dec i de , ther efo r e , how to mnke est i rw,tes from t he 

s amp l e to popul ~_ tion , and how to est i r.lat& the s e.mpl ing 

e rrors of such eetioctes . Lst i motion procudu re is not 

independ~nt, but i s gui ded by th~ @nnner i n wh ich t he 

s c.n;pl e has been s€ l ected ~ 
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In this s ..::.c ti on we will deal with mE.:-thod of E;sti r.1El ­

tion of seve r n l pcr ameters of th0 popul c tion from the 

numc ric c l r e sults obtc.incd in th\.' sampl e . These es tima ­

tes ,are r equired not only f or thE; wh ol e: popuL::tion , but 

also for the d iff(:: rent pc.rts of it , e . g . f(.. r d ifferent 

r eeions of the c ountry . Tho.) f or mula e of estima.tion 

h(;'re applicabl e to the whole popul r' ti on a r e in general 

applica.ble o. lso to the part of it , and nc: ed not be dis ­

cu~ sed sepa r a. t e ly . 

\'/e a r e going to est i mate r:ainly tota ls , a v e r ages 

and r at ios of diff~rent cho.rac g eri .s tics using t he sample 

da t a . Forrfulne fo r these pcrcmeter s a r e g iven 'be l ow . 

Total va lue of cha ract&risti£. .. X in. pOEul ation 

(1 ) 

Where N stcnds for the number of we r E:d8. s in the populat­

i on f r ou which the sample wa s selected ( 452); 

n - nunber of s elected wer edas in the s ample ( - 45 ) ; 

Hi tota l number of ho lding s in selected wereda i 

which is estimated as f ollows: 

I t 

(2 ) 

. 
j 

. , 
" 
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where 81 stands for the t otal nUBber of odninistratlve 
sub- d iv i sons or F~rrlE:rS ' l\ssoc i ations in wereda 

i , 

51 - nu~ber of selected administrat ive sub- d ivisions 

or Farmers I ,.ssociations in wereda i , 
; 

Hij - tot.:.l number 'of holdines with cropland in 
selected adr,inistrat lve sub- division or 

Fc. rmers I f.ssoc i at ion j in wert.da i ( list of 

total number of holdings in s elected admini ­

strative sub- division or Far mers ' "ssQciation 
'1ms prepared for h ol d ings ! selection) . 

Aver age value of characteristic X per holding esti­
matEd frof.] sample data in selected ",ereda i , i . e . xi 
which is Biven in formula (1 ) , is calcul utt:d as follows: 

5 . h . . 
~ .. ..2-J 

I~ 2 Xijk 
j =1 k = l' 

)-"-~ 
h .. 

, 'J 
j =1 

( J ) 

whe r e xijk stands for the value of chartlcte ristic X i n 
selected holJing k belonging to adnlnistr at­
ive sub- div i sion j and wereda i , 

hij - nuober of holdings s elected in adoinistr ative 
sub- division j and wereda i . 

According to formula ( 1) we "'ill Eostimate total 
area under crop in question , total crop product i on , 
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total o.r ca of cr opl end , f ollow land , o t her Is-nd a::1d tota l 
a r ea. of h ol d inL:.'s ( do.ta c o ll~cted D.c c ord in~ to f a r :'"!e rs ! 

reporting ) • 

':I e can also esti!:lc.te us i nc fo r mula ( 1 ) t ot nl nunber 
0f hol d i nr:;s i n popul ..... tion i f we 'Put f or x ijk=1 , t hen 

n 

• N) iI . (4 ) H = - , 
n - - ' 1=1 

~verage value of char acteri stic X per hol d i nG in popula­
ion 

\'I e will ge t ave r age va lue of char c.c t er i stic X per 
h ol d ing if we divide f or mu la (1 ) by f or r.lU l a ( 4 ) . 1. e . 

x = n 

::-1) • 
H 

1 
'-' i =1 

( 5) 

Using f or w.ula ( 5) we will esti nat e o.ver cge ar ea 
under c r op per hol ding , aver age of tot a l ar~o per hold­
ing and s o on . 
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Ratio of two Quantitat i ve variat~s in popul ~tion 

If \'/ C ... mnt to (;:st i ca.te r at i o of t wo char oc t G"i'ist i cs , 

e . r; . X c nd Y, t hen fir s t \'le shoul d estimate thE: t o t a ls 

of t he t wo churac t t:rist i c s for the popuL ... t i on by f or ouln 

(1 ) and take ratmo of these totals: 

n 

\~ -

, 
L I i ' xi 

• X i=l ( 6 ) R = = y n 

~'1 -
~=/i· Yi 

wher e xi and Y1 a r e ca lculat ed acco r d i ng to ! or mula( 3) . 
Us ing f or mula ( 6 ) we \tli 11 (:s t ir:mte av e r :J.Ge 

yi e l d of diff€ r~nt c r ops , he r e X will stand f or cr op 

product i on , and Y fo r a r ec under crop . 

The fo r uml ae given above can b0 ap~li ~d t o es t i mate 
diff er ent par aoet ers of the popul ation usinE the data 
col l ected f r om f a r me rs dur inb th E.. sur vey , i . e . a cc or ding 
to f or me rs I r eportinb o ThE.. m~ in objective of thi s survey 
i s t o estimate crop pr oduct i on fo r r. ajor c r ops and ar L"a 

unde r the se crops . The t otal crop pr oduc t i on can be 

r ega r ded a s t he product of i ts or f-:.:J. (i . e . or e:>. under 

c r op ) and the r,lean yi e l d i-C r hectc r l: . Th~ s e t wo quanti ­
t i es ma y , t her e f or e , be E:st i r.:~,t~d sepu r o.tt;; ly . I t is well 

known t hat c r op pr oduction da t I]. accor d ing to fcrJ:r~rs ! 

repor t 1ne a r e usua lly uncere stimat~d . For thi s r~as on 

we a pplied objective ~~thods of ~rea ! easurement and 
c r op - c utt i ng expe r i ments to es t i m:::. t e or ez. end yi el d 

respective l y . We combined both dat a , i . c . data colle­

cted fr an f o. r mers ·:.nd obt::. ined fran fi el d area measure-
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ments and crop··cutting exper i r.1t.nts to E;-stimate area 
under crop and yi eld. 

Estimation of &re~ under crop 

l\S mentioned ~bove , G.rea under crop estim'.. ted acc­

ording to f .::rmers t repo!'t lng is usu:...l ly unc.erestlmated. 

To correct tht.. arGo undel' crop €.stir.mt6'd by f artl'ers ~ a 

sub-sample of fic:lds \las sf:::l€:cted out of <'\11 fi~lds 
under crop in qUestion ur.cl th!?.5e li(.;;lds w~r0 neasured 

by speci~l te~ms . 

Tot _. l arc£:. unJer crop according to fermers 1 repor· · 
ting is c<'.J.cul:.tec. by fOT'l!.ula ( 1) as !ollows: 

-J/here -
3.1 is Qverage 2. re<l undf;T' 

lated .':l.ccordin6 to fCrl::ula (3 ) 

wereda i~ 

e ra}; p- '." 

thl::: 

( 7) 

hol~i!1g calci...\­
sampJ.e data in 

!{ sub- :=::ar.1ple of fi~"?las under crop in question in 

each ',.,ereda W'S seJ.cctect J e.nd ',fte.r field. a rea \;'Jee.surE­

ments the foll o ..... inG rnticn iV"S c~lcul :ted: 

(C) c . (al .-, . 
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'.I 

whe r e £'1 stcnds fo r the numbt..r of f i (;lds se:lected f or 

ore. .... i:.e.asu::--er..cnt s for crop in qUtstion in 

wercda i t 

8
if

(0 ).. .:t r ee of t h(; field f unde r c r op in quest i on 

€stimlJ.ted acc or d ing to a r el) rlt:D.surel:Jent in 

\"Ie-redo. i , 

0if - ~rea of the fi eld f uncer c r op in qUestion 
e sti r.~:t.;·c acc ordin.:; to f.~ r [:lers I repor ting in 

we- r eda i . 

Ta king into Qccount fc r bula e ( 7 ) and ( 8 ) we give 

c orrec t ed formulc for estlrr.a tlnG a r ea und e r crop a s 

f ollows: 
n 

'\'. , N L Hi aici (a) A( m) = ( 9 ) n 
1=1 

where 81 a nd c i ( r; ) are calculated according t o f or rr·ulae 

(3 ) a nd ( 8 ) r espective ly . 

Estinotion of average c r op yi e l d 

Av~ rcGc crop yi e l d is first est i mated accor di ng to 

far mers I r'eportln f': by for oul a ( 6 ) : 

y = (10 ) 
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whe r e qi sta nds f or av~roge c r op pr oduc t i on per holding 

in s el ec t ~d wer eda i , end c~lcul oted b y f or mula 
(3) , 

-a 1 as above . 

ilver age cr op yi e ld calcul ated acc or d i ng t o fo r mula 
( 10) i s u s u a lly underest im~ted . To e stioa t e ~verage 

yie l d correctly , us ing ob j Lct ive me t hod , a s ub- sampl e 
of f it= lds under c r op in qUE:st i on \t1:'5 s e l e c ted a nd crop­

cutting experiments wer e conducted . On e~ch selected 

f i e l d two p l ots ( 1( rif! each ) we r e r a ndomly chos en , ha rve­

sted and thr eshed . hve r age yield accor d ing to c r op­

cutting experiments fo r crop in qu estion wa s ca l cul at ed 
by f ollowinG for~ul a : 

m 

" "'2 t ) {= ,,(H1 t + - • 10 Kgs/ha ( 11 ) Yc = 
J2 4m 

whe r e ~ s t ancs f or th~ nUMber of f ie l ds under c r op i n 
qu estion on which c rop - cuttine experiments were 

conducted , 

w1t- we i ght of gr ain (in gr ams) obt a ined f r om the 
first pl ot i n t he fi e l d t aft er two we eks of 

d ry ing , 

w2t- we i ght of gr a in (i n gr aL s ) obt a ined f r or.1 the 
s ec ond plot in t he; fi el d t a ft e r two weeks of 

dry i ng . 

32 i s sum of ~quare net ers on the t wo plots 
i n the fi e l d ( ~r€~ of each pl ot i s equa l 

se l ected 
2 to 16 ", ) . 
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using the sa~e fields on which crop- cutting experinents 

were conducted ""e may estirr.at average 

to farmers' r eporting : 

yield a.cco rding 

m 

-
~qt 

~ ( 12) Y = m ha >'a t f=1' 

wh~r e qt stands f or crop product ion from fi eld t accor­
ding to f a rMers ' reporting Ein kilogra~s ), 

a t - area of selected fi e ld t s nd esti~ated nccor ­
ding to f8..rriiers' r eport ing (in hectares) . 

To fi~d out to wha t extent yield adcord ing to farmers ' 

reporting is underestimated ( or Qverestlmat£:d ) the 
f ollowing ratio is caleulated: 

Yc c(y) = _ 
y 

where y c and y are ca l culated according to forrr.ula 
(11) and (1 2 ) r esp<,ctively , 

Corr ected average crop yield is calculoted as 

foll ows : 

(1' ) 

( 14 ) 

whe r e Y end c (y) were calculated accord ing to fo r rr.ula 

(1 0 ) a nd (1 3) r espect ively , 
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Estimation of t otal crop product i on 

hs nentioned above , the tot~l crop product i on 
CGn be r~gnrded as ~he prouduct of its area and the 

mean yield per hec tGre . We estime.ted already both 
components , i . e . nr en by for~ula ( 9 ) , and the ~~ans 

yi.ld p or hectare by fOrLlula ( 14 ) . Total production 

is , there fo r!;: , cst i nf':ted as fellows: 

= ,; ( m) . Y 
c 

whe r e A{m) was cal c ulated according to f'ormula (9) 

and Y was estimated at r egional levol , but ~or 
c 

the cou nt ry a s a t.h o l e \-l a s calculated as £'0110"IS: 

y = c 6 

) >( m) 

i = 1 

( 15 ) 

where A . {m} stands f'o" a r ea under crop i n q u e stion 
1 

i n r egi on i (1 = 1, 2 ,. •. ,6); 

-Y. _ the mean yi e l d acc ord i n g to farme r s t re -
1 

port ing calcu lated by f'o rmula ( 10) . 
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2 ~ 6 Estinttion of S ~Dpling Errors 

He estlr.:.:'ted severol par:::eters of thE: r;:OlJul ctlon 
usine sonpl e :lnte , but thes·.; (:stir:la.tL.s ~re 5ubjLCt tc 

s<lr:ipling and non- sanp1ine err ors . Non- sar:pl int; err ors 

will be discuss€d in th~ I nst chapter of th~ report . 

Here; we confine ourse lves only to r.icthod of estim~tion 

of sat.jp lin.r~ errors .:.nd t;ive general interpretation of 

thes e erroI:"s . 

Size of sampling errors de~ends on such cle~ents 

as safolple design , rlethcd of esti!Tlet l on , sRr.!ple size and 

variability (':of ch:~rD.cteri5tics in qu~stion . ItS Q r ough 

approxima tion , it is true to s~y that snmpling error 

depends on thb sot"ple size , not the sc.f.1plinG fr action. 

The feature of sar.plint; (;:rrors r €; f€rs to the d is ­

.crepa~1.c±"eg;: bt. tween the sCr.iple est i mates c.nd tht:.: populat­

i on vclucs that wou ld be obtcined fr om enumercting ell 

units in thE: popul"t i on ( e . g . <111 holdinGs in th~ country) 

in thE:- sai: e way in wnich thL. sac1pl..:: is enume r ated . These 

discrepanci~s are ~no.void~ble becas sE:- s nr.,;.ol~ Est imates 

on. bcsed on jet'} for only 0. s 21::ple of units . The 

employment c f s D.!'pl ing r;~ ethod, ho\·:evt.:r , ennbles est ir.:l.Jte s 

of the "ver ':-:CE m~gni tude of thes·.:. d iscrepr.nci ~ s to be 

Made . ,.S::l Deo.sur~ of these aVf..;rc/6€ discrepancit:s in 

s D.rnp ling thc c.. rty 0. stnnd.~.rd e rror is accepted . The 

standarci error gives un ideo. of th..- frt.-quen cy with 

shich err ors ( difft::renct;;s bl.- hllJEm th .... sanpl t;; estimate 

end th <.; popul.tion v2.lue) of 0. Civ8n r:lcngitucIe r.lcy be 

exp(:cted to occur if rC:},::t;;z,ted r o.nCOI:l s~r:1plt.s of the 

s o.r.le size a r E:. C: r~vm from thE: population . Usually 

errors sonlIer than tht: st.:.nc!o.rd err or will occur with 

a fr eCiuency cf about 68 pt::r ct;nt , r.rovidcd the Lost ir.lcte 

is llpproxir.l~ tely n orl.'c.lly d i stributed . 
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Sinc€- ';!€ ::lppli(;d ~ thrt:B- stal.;t: s:.rr;,ple selection, 

then cc.lculc.tinC the sta.nco.rd err or will bE: a time 
consu~ing pr ocedure . It is obvious thot it involves a 

£Teat :lmount of work , ~nd rruch too expensive . i~ t times 

the variance COMput~tions I!I.if~ht cost r:uch Dor e than the 

tabulo.tion f the survey dc:. ta themse lves . Therefore , 
inorder to simplify cl~ucl o. tions WE used sub- s Qmples 

method ( inte r penetr atinG sompl~s ) . 

Accord inE to this ;r,e thod we d ivic.e thl:. sample into 

a number of sub- so.oples c t r andom , and use ~ach sub­
sar.-.pIe to make est i r.1at .... s of the totals . Eac h one of 

the sub- samples wiibl r eflect t he various steps of the 

saople st:lec tion so th~t th~ cst iDute from each sub­
sampl e is an est i~?te of the total w1th the sene sanple 

des i gn os the whol~ 3cDpl e - exc ept , of cours~ , that 
th, sampl ..::: size is f.1uch sr.1al l e r . In computin,:: the 
standard error it is ex~ctly t he stRndard error between 
differ ent es tirr,ates of thE: t otal in which we are intere­
stt.":d . 

/; 11 primary s::lIilplinc; units (we r edas ) wer e divided 
into 5 sub- so.:.Jpl e randomly ( ea.ch sub- sD.nple cons isted 
of 9 wvre('as ) . For e8.ch sub- s8r.1ple characteristics in 

question , were clacuL:.te:1 cverages , 1. e . )(1 t )(2 ' )(3 ' x4 
and )(5 ' where )(1 stends f or ~s tim~te of the first sub­
samp le , )(2 f or the secane , and so on . Next we calcula­
ted aver eg E: for a ll sub- semple as follows: 

( 16) 
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where Xs stands for ch~racteristic calucated for sub­
s~mple s ( s = 1 , 2 , . ..• 5 ) . 

Stan(:a r d e r ror is calculc. t€~"; f r om th~ following 

f or mula: 
5 -, 

"j \( - - )2 _ 1_'_ / x s - x 
- ~ 20,_' 

9=1 
(17 ) s( ii) 

VIe calculated a lso reI - standard e r ro r , i . e . coeffi ­

cient of var iation of stondard err or ~s follows: 

v( x ) = s !x ) ( 18 ) 
x 

Sal:1pl lng error s f or SQrle of the most important 
characterist ics calculated ncc ')r d1ne to above method 

a r e &iven i n the l ast chapter o~ this r eport . 



Chapter III 

AREA . YIELD f.ND PRODUCTION OF MI.JOR CRO PS 

3. 1 Introduc tion 

Area , yield and production of major crops consist ­
ing of teff , barley wheat , maize, sorghum , millet, horse 

beans , haricot beans , chick peas 1 field peas , lentils , 
flax , neug and sesame , were est imated according to far~ 

mers l r eport ing , field area measur ements, and crop-cutt~ 
ing experiments . 

The survey was confined to private peasant holdings 
in the agriculturally important areas of Ethiopia , ex­
cluding nomadic areas, state farms and co- operative farms . 

Information on areas under majo r crops were collected 
a s mentioned above ~ by interviewing the holders. It is 

well known that areas r eported by holders a r e usual~y 
underestimated ~ and should be corrected . To corr ec t 

area of major crops r eported by holders , a sub-sample of 
fi elds under major crops was selected nnd mt?8sur ed .. 

Yields of mo.jor c r ops , calculated as ratio of pro-­
duction and ar ea reported by holders , er e also underes­
timated . Cr op- cu:tting exper iments ",!ere carri ed out for 

a sub- sample of fi e lds to correct yields cal culated acc­
ording to farmers 1 reporti ng . 

Having corrected area under major crops and corr e­
cted yi elds, crop production estimates were obta ined as 
the products of a r ea and yi eld . 

The da t a concern ing area , yi eld and production of ~ 

majo r crops gener alized for the whol e private holdings 
in t he agriculturally important areas of Ethiopia are 

- 32 -
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presented in this chapter; however , appropriate data 
by regions are given in the annex . 

3 . 2 Number and A..r ee, of H..old ings 

The total number of holdi ngs with cropland in the 
agriculturally lmportnnt weredas is estimated (applying 
formula ( 4) in ch!lptc::' II), at 5 .1 mill i on which occupy, 
accprding to farm~rsl reporting , 6 . 0 millio~ hectar es ~ 

(this includes fallow lend ;~nd other land \>/ithin the 

holding in add ition to cropland ) . Thus the average area 
of hold i ng is 1 . 16 hectares . Cropland ~8~ortcd by hol ders , 
as sho"m by area measurement , is underestimated approxi-· 

mately by 2896 (see section on "Field area measurement 

results i ' of this chapter), Thus, j.t was possible to 

correct nr ea of total holdings \'thich, after this correc ­
tion , is estimat~d at 7 .7 million he-ctares, and the 
corrected nverag& area per holding is 1 . 49 hectares ~ 

These estimates ara subject to sampling errors sin'·,e 
they were E;.stimatcd on sampling baeis . 'i'ht: sample con­
sisted of I. ~ 452 holdings ~ 3,463 field sr'?a measurements , 
and 871 crop-cutting experiments. ;'nalysls of the preci­
sion of these estimates: and oth0rs, arc given in chapter 
VI (I.nalysis of sampling erros ) ~ 

3 . 3 llrea , Product':"on J.:.1d Yi01d 0:'- MJJ.jor Creps j1.eported By 
Farmers.: 

Data or.. c.roa unc'cr i.'l~jor crops and ex.?,:;:::tad proc.uc tfon 

were ccllected by intervievling the hol ders. Ar ea and 
product i on were given in local units and converted into 
hectz.res and quintals respectively in the field by 

enumer-:-ttors ( see [4J ). 
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The data collected f rom the sample of 4 , 452 holdings 

were generalized f or all holdi ngs , i . e . 5 , 129 . 8 thousand 
in t he agriculturally important wer edas of Ethiopia . 

l\reas unde r major c r ops were est imated using f ormula 

(7 ) , while tota l product i on by forJau l a ( 1) as given in 
chapter II. 

Average crop yield was calucla ted by formula (1 0 ) 

as the rati o of crop production ond nrea under crop in 

question . 

According to formers ! r eporting , it .:i..s estimated 
that 1,353 . 2 thousand hectares were unde r teff , 604. 6 

thousand hectClr8S und er maize , 585 . 8 thOU S1:lOd hectares 

und er sorghum , 507 . 3 thousand hectares under barley , 

335 . 3 thousand hectare s under wheat , and so on . 

Details of the est imates of area , produc t ion and 
yi e ld of ma jor crops reported by farmers a r e given in 

t able 1 . 

The dnta presented in this 

and must not be used di r~ ctly . 

to corr ect them using objective 

3 . 4 Field Area J'>'leasur er.J.ent Results 

table a re .underestimated 

However , it is possible 

methods . 

It is well known from inte rnat i onal practice that 

a r ea under different crops r eport ed by f a r mers during ~ 

inte rvitw is usually underestimated . To corr ect th is 

a r ea , it is necessary to measur e a sub- sample of fi e lds 

under diff e r ent crops . Eventh ough this me thod is [lore 

e xpensive than intervi ew method , it is necessary if one 

want s to obta in more accur ate data . 
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Table 1 

ESTH1..TiS OF ,,<iLl , Pi{ODUCTION :.ND YIELD OF !o!AJOR 

CHOPS i.CCO,WING TO FAI1HERS ' fll:;POItTING 

tlr€:a Product ion Yield 
Crop Thousand Thous:::.nd Quintals 

h(;ctnres quintals per he . 
\2 \3 \ " . . 

Teff 1 353 .2 6 455 .5 4.8 --------------- __ .l ______ ___ 1. _______ ----------
_!?~!:!~L _______ ___ 2Q7~ ~ _ 2 567 .2 ___ .1 _______ _ ___ 2 ~1 ___ 

Whect 335 . 3 . 2 190 .7 _ __ _ §~2 ___ - - ------------- ---------1--- L
-------

Haize 604 .6 4 138.3 6.8 --------------- ____ _ __ ______ .l _______ 

~~~~~:;~] _~9!:gQ~@ ______ _ ___ 2§2 ~ § _ 4541 .5 ___ .1 ______ _ 

Hillet 272 .0 1 091 .2 4.0 I -~:~:: -~::::---l--- ;~:: ; - --;L~~; :~--1-- -- ~:~ ---1 
1 ~~~~~~~:;::~~: ~1~~~~!~~~~ , ~~~~~~~ ~~~~i~~~~~ ~!~~~l 
--------------- ---------1-----------1----------
_ ~!~!g _2~£§ ____ ____ §Q ~7_ --- -~§~~ ~ -- 1- - - - ~ ~ ~ ---

-~~~~!!§------------~~~ §- ---- 21 0§o? -.· 7§-- i-- -- 2~". 9§---
I -~!~~---------- ___ §2" ~_ -----------1----------

I -~~~g---------- ___ 2§202_ -- --~§§. 2 -- i ---- 2 ~ §--- . 
1_§ ~ §£@~ _____________ 11~1_ -----~Q ~?- -i -- --l ~ §-- -

Others 19 .8 I 84 .8 4.3 
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In this survey it was lxpectec. that a.bout 4 , 360 
fields would be ~casurcd for major crops , but only 79 . 5% 
of the select~d fi~lds (3,463 f~elds) were accepted . In 

6 . 6% of s~lected fields farmers refused to allow measure­
ment and over 4 . 3% of fiel a s were measured not corr ectly 
and were rejected during editing . Some failure in the 

field !7le:-u5urem€nts were connected with the lack of equi~­
ment (compQsses, chains) and inadequate supervision . 

The rosults of field rrc ~ SUre[!h .. nt are g iven in table 

2 . Column 2 shows the number ')1' fi~ld. JTlE:os urcd and accep­
ted . In colur.!l: 3 overages of are:.! in hectar es per field 

obtained during field measurements a re given . In column , 
4 averages of pre a feported by forr:ers for the same fields , 
which ?Cere measurEd and presented. In column 5 a r ea 
correction cOt:;fficients Yihich were caluclated as quotie­
nts of column 2 and column 3 arc given . Area mt:;asur ement 
results by r~gion are given in the annex . 

The area of tot~l cropland is underest i m2ted appr o­
ximately by 28%. l.rG2. correction coeffici ents for major 
crops show th':lt the smallest l..!nd6restimation of a r ea 

were for sesa",e (0 ."%) .. millet (14%). flox ( 15%) and 

barley (169{); whereas for whcc.t, hon:;e. bc:D.:!'lS , chick 

peas , and oth~r crops the undcr~stimation ranges froo 
18% to 80%. Such C2S~S justify that area correction ar e 
necessary . 

3 ...... 5 Corrected Area Under l1~jor Crops 

Having area under ~ajor crops according to f armers! 
reporting Qnd corrt::ctiol1 coefficients for these areas , 
we c~n obtain correct~n area under ~ajor crops . Corr­
ected area for eQch crop was ~stimated ~s a product of 
the area reported by farners under this crop and ar ea 
r;orr"ection coefficient for the same crop at the wereda 
level . 
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Table 2 

, 

.,ve r 2ge ore 
Nur.;b er ner fi el d I.r e o. correc~ 
of fi e l d ac c orc inrr to Cr op fJ E;:rlsur e- r.J.enSu- I f :;. ru er s 

t i on coeffi-, 

mcnts r <=r.'1ent n :pcrt ci ent I 
in -hec t f, r €S 

2) 3 , 4 ) 5 
Tdf _ 722 ____ _Q, i§Q _ --~~ !:;--~- -- ~ . ~!~-------------------

-~§~1~Y-------- r-g7§---- _Q, ii2 _ ___ ___________ L _ ______ 

0 . 463 __Q~ 21Q __ 1 494 _~~~~~ _______ ____ g77 ____ ____ 2_-- - ----

-;:~~~::--- - ---t-~!:---- ~~~!~:~ 0 . 242 ~~~ ~: ~::~~~~j -- - -- --- -
0 . 261 ---- --- --- - -- - - ------- - -- - ---- ------- - -

-~!11~~-- - ----- t -g§§----~-Q, 21g- __ Q~ g7~ __ ___ 1 £~22 ____ 

_ t!9~~~ _ i?~~~~ __ _ _ gQi ____ :_Q~ 2§g _ __ ~~g2g __ 1 560 ____ 1. _______ 

Chi ck eas 133 0 . 4 0 . 26 1 806 

iLentHs 

~~;;~~~~~-;: ~ !:~ ~ ~~;:~ ;~ ~~ ~ ~~~ ~ : ;;;~~~~ 
_112 _____ tQ~ g72_ j --Q ,g 1 2 - - L- -- l , g2~----
-- 7 g -- - --tQ~ 2gg-j--Q ~ g~2- -~---1 ~ g22----

64 0 . 353 0 . 307 1 . 150 --------- ------ ---- -- ---t----- -------~ 

- 12Q-----tQ,~§§- __ Q, i2g __ ! -- - 1 ~ g~Q----4 
___ i _____ g, i2Q _ __ g , ~§Q _____ l ,QQ~ __ _ _ 

Fl ax 

Ot hers 23 0 . 234 0 . 145 1 . 614 
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Table 3 

CORRECTED "rtEA UNDER t1AJOK CROPS 

Crop 
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F i g . 1. PERCENTfGZS OP !.:lEA IDJ1J'I':l r·1AJOR CROPS 

JO . 7% 

TEFF 

1 . 0 . 8% ;2 . 1. 9%;J .l . 0% 

4 . 1. 5%; 5 . 0 . 2% 

6 . 0 . 7% 
l<lEUG 

HICK / 

;7
'C~AS l lORSE 

J . 5% BEANS 

ILLET 
. 4 . 6~ 

10 . 7% 

3ARL~~Y 

HA I ZE 

SORG;·IUM 

5 . 7% 1 2 . 8~ 

1. Haricot b eans . 4 . Flax . 

2 . F i o ld pe Es . 5 . Sesame . 

J . Lentil s . 6 . Ot h e r s . 

l J . O% 



Accord ing to ~he above correction , it is estioated 

tha t 1 , 720 . 6 thousand hectarEs (30 . 7% of tot~l area of 
cropland ) a r e und~ r teff , 727 . 6 tho~sand hectar es (1 3 . 0% ) 

a re undt:r maize 718 . 3 thousand hec tor .;.s ( 12 . 8% are under 

sorghur.1 . Th e details of the corrected a r ea under diff­

erent c r ops arE:: g iven in tr.1Jle 3 . ,.5 can be seen fror:1 

t cbl e 3 , teff , barley ncize 2nd sorghum account for 

about 67% of toto.l ar~D. under nlDjor c rops . The correc­

ted a r ea f or cO-j or c r ops g iven in this tabl e a r ea mainly 

used for crop production Esti nctc·s . 

3 . 6 Crop- Cutting hxpe rimcnt R0sults 

Crop··cutting e xperiments wer e carried out to 

correct yie l d of r,·ejor c r ops calculated f r om production 

data and area report e:d by farmers. It was E:xpected to 

conduct crop- cutting experiments on no t mor e than 1 , 000 

fields hopi~g to us e every fcu rth fi e ld s e lected f or 

area measur ereents ( out of 4 , 000 fi elds ) . Mor eove r , 

sinc e the s urvc'y start(;:d in Novemt~r instead of Septe­

mbe r , then it was decided to carry out crop- cutting 

experiments on nI l fields selected fo r a r ea r:1easurernents 

in or der to get sufficL ... nt nu.mber of fie lds ~ As a ;' 

f esul t of this approach , c r op- cutting exper10ents con­

ducted on 9-17 fields , out of whic h 871 crop- cutting 

e xperir..ents '"e~e accepted as correctly done (46 crop­

cutting exper iments were r ejected during ·ed.i t.i:n·g; •. 

Two plots wer e r2ndol::!ly selectvd fr or.1 each fi e ld (1 6 m~ 

each : 4r.l x 4I!J. ) which brings the t :I t a 1 n1lmber of plots 

to 1 , 742 . The ha rvestEd plant s fr om Ecch p l ot were 

threshed by hand and the grain were we ighed . The 

threshed g r £. ins fron each plot \Vere stor ed into small 

bags s epa rately f or two weeks . l,fter two weeks of d rying 

the e r ains were wei~hed n6ain to de t e r r.ine the actual 

yield for calculation pur poses . 
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I.verage yield for ec.ch crop in question \-'05 cal ... 

euI e-tEd by forr.-ula (11) ~s given in chn.pter II . Usi ng 

the sane fi e lds on which crop- cutting: expcrinent s were 

conducted t aVE:rc.ge yi e l d acc c rdin6 to farr.:ers ! report­

ing W 8 S cnlcul 8. ti..'d by fon:ula ( 12) . Yi e ld c orre o""':ion 

coefficient which is th(; r c:.t io of yi eld fron crop­
cutt i nb experir;!€ nts <.: nc! yi Gld f r oTi! fn r r.wrs ! report i ng 

'las calculated by for,.,ul a ( 13 ) . 

The r<.:sul ts of the c r op- cuttint; expr;.r iments a re 

given in table 4 . Sinc e thL sample size w~s too small 
to infer fer r ezions , th~ inference is don& f or the 
country as :1 whol e . The numbe r of fi€lds on whi ,,'] crop­

cutting expcrint:.nts were conducted £!. r e given in colur.m 
2 of table lq in co lur.m 3 - D,v e raGe yield acc ord ing to 
cr op- cutting exp~riments; i n coluon 4 - averaGe yield 
according to far~e rsT r eport i ng; and i n colu~~ 5 - yield 
correction coefficients are ; iven. 

Table 4 Sb O\'iS that the average yi eld of all major 
crops froo crop- cutting experiments is higher than the 
yield cal culated f r on far~ersT reporting . Yi el d ccrrec ­
tion coefficients range froQ 1 . 16 for flax and f i eld 
peas to 2 . 39 for !':la ize , but these changes might be sub­
ject to snc pling errors ( size of samples fo r crop- cutt­
inG ~xperiDents ar e varying from 2 fo r fi eld peas to 
240 for teff ) . 

3 . 7 Corrected Yield of H.ajor Crops 

Having calculatec. yi~ ld acccrcing to f an . ers T re­
porting and yi~ld correcti on coefficient f r an crop­
cutting exp~riments , we TJay calculete corrected yield 
by formul a (14) as given in chapter II . For example , 
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Table 4 

RESULTS OF C!10P- CUTTING EXPERIMJ:,NTS 

hVer8.ge yield 
Number according to Yield 

of I crop- cutt - farmers ' cbrrection 
fields in e~'p . r eD orting coefficient 

Crop 

Kgs a 
1 ) 2 ) 3 l 4, 5) . 

_!~ff ___________ ~~Q _____ ~~~ __ ___ ___ ~~7 __ __ l ____ l~~~ __ _ 

_ !!~r:!~L _____ __ -- ~~--ll---EQ----- ___ 22L __ ~ . : ___ l o~ __ _ 
_ ~9~~! __ _______ __ 27 __ ___ 21~ _____ ___ 211 ____ ----- 1 ~ 2Q---l 

:::i:~~--:::::!:;::::l: ;::;:-:-- : " : --::::::: ::::: :~~;:-:' 
~~:~::~:::~~~~~t~~~!~~~~~~~~:~~~~~ i ~~~~~:~~~~ ~~~~~~ :!!~~~1 
Horicot beens i 9 403 282 1 . 43 

~~~~!~~:;;;~~~~t~ ~ ::~~ ~~~::!~~~~~ ~~~:~: ~ ~~~ i ~ ~~~~ ~~ ~~~~~i 
--- - -----------r------ ----------- ----------1 ---------- --
_f!~~ ____ _________ ~ __ ___ 222 _____ -- -~§§- - - -i - -- --1 ~ 1 2---

_~~~~ ___ ___ __ ____ ~2 __ ___ 21§ __ ______ 12Q ___ _ ____ _ ~ ~ 1~ __ _ 

Sesame -------- - --,----- -- -- -
Others 5 557 389 1 . 44 
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for teff yie;ld according to far cers' repo r t i ng is 4 . 77 

quintals per h~ctore , and yield correction coeff i c i Ent 
for the sar!.e crop is 1 . l~4 1 then corrected yeild f or 

teff is equal to the product of field reported by 

far mer s Gnd yi~ld corr~ction coefficient , i. e. 

4.77 qt!ha ~ 1 . 44 ; 6 . 87 qt!ha . 

Corrected yields of rl£!.jor crops are gi V6'n i n tt.bl e 5 . 
Mor eover , thE i'ollo,""in:; z.ddi"tional co~ponnnts a r e g iven 

i n table 5 : in celuen 2 - yield correction coeff i c i ents , 
i n col umn 3 - yi~ld ac~ording to ferne r s ' reporting and 
in colurm 4 - corr€:ct<.,;c! yi€.ld which is "th(;;: product of 
colurm 2 .s.nd c-:>lur.:n 3 • 

Yield according to farners report i i1?; i n column 3 

was cC'.lcu12t€·d as follows: 
6 

\ (\ .-J A . m, <y . 
L _ ' J. :t 
i= 1 _ __ _ 

---0 
~' L ./i ("') 
i :-:"! 

Where Ai/m/ sta.:rds for COlTc:;cten area under c r op i n 

qu~stion in i'egion i /1=1 , 2 , • .• ~6/ ; 

y. - y i ~ld acc0rdirlb to :n:'m(;'rs! l'C;!porting in 
1 

region i (calculat(;d by formula /10/ ) . 

Therefore~ the correctE-d yielc.s given in coluon 

L~ a r e the finel estimatEs of yi81c.s ·Jf 1.1~jor crops 

gr o\'m in th\.. 8e:;ricul tur ally ir:.port2:nt ·"'eredas . 
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Tabl e 5 

CORRloCTED YI i':LD FOR M;,JOI1 C'WPS ACCOrlDI NG TO CROP;' , 

CUTTING EXPLRUIENT RiSULTS 

:~------.--------,-------.----~ 

Crop 

1 
Yi ol d 
corr ection 
coeffici ent 

. Yi e l d 
accord ing 
t"'l f e r ti1erS 
r eporting 

Corrected 
yi eld 

Quintals hectare 
1 ) 2 3 ) \ 4 , 

_I~ff _________ L ___ l ~ ~~ ______ r . __ ~~ 77 ____ __ §~§7 ___ _ 
'-~~c~~L ______ 1 ___ 1 ~§~ ______ ___ 2 ~Q~ ______ 2~~L ___ _ 

__ 2,§~ ___ _ 
_ l§~Ql ____ _ 

! _~~r~~~~ ______ ~ ___ 2 ~~2 _________ 7~ §2 _____ 1 1~2 2 ___ _ 

I::::::';;;;;::(:::::::::::::f::::::::::: :;::::::::: 
' -~~!"~-~~~~---r--- 2 ~ ~§------ r--- 2" ~2---- __ 2"27 ____ _ 
1 _~~£~£9!_9~~~~ ___ 1 " ~2 ______ t---2"22----_--7"§2-----
_ ~!~~~_E~~~ ______ 2 " 1~ ___ _ e- ~--- 2! ~~-------~~72-- ---I . 

2. 01 I 3 . 77 7 . 57 

~~~;;~~~~~~~~~ ~~~~:~;~~~~~~I~~~~:;~~~~~~ ~ ;: ;~~~~~~ , 
Lentils 

_~~~~ ___ _____ ____ ~ "2~ ____ __ t--- l ~ 27 -- - -- _2"22 ____ _ 
Sesame 1 . 44 1 . 82 2 . 62 

Othe rs 1 . 44 4 .36 6 . 28 
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Fi g . 2 . Y"i.elds f'or sel e cte d c rops 

5 
"' ~ 14 

" r, • 

1 2 

10[ 
6 8 • 
"' 
& 
'" 6 

2 

3,4 3,3 

g 
r'l z 
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3 . A Estimates of Corr ected J-. rec. , Yi (· ld and Production 

of Major Crops 

;.5 oentioned in chapter I I ( lINethod of estimation lr ) 

the tota l product i on can be l~cgnrded as the produc t of 
area unde r crop in questi on and the r.wan yll.:;'ld . Both 

components : correc t ed ar~a of majo r c r ops ( table 3 ), 
and correct~d yi eld ( t3ble 5) ere olr eady ~stiDnted . 

Therefore , total production is estiMat~d by f ormula ( 15 ) 
as given in chapter I I. As r.wntioned ear lier , we have 

divided the country into six reeions . To ~st i n~ate the 

total production of crops for the whol e country , we 
cstioate th& total production for each r egion and 
sumoed up through th~ productions of the six reg ions . 

The estim~te of the tot a l arEa of cror,land is 

5 .. 6 million hectares , out of which 1 . 7 r.Jill i on hectares 
(30 . 7% of cropland ) is under t eff , e. 6 r,:i ll i ,.ln hectar es 
under barley ( 10 . 7% ) , 0 . 5 rr.i11ion hectares under wheat , 
0 . 7 ~illi on h~ctares under ma ize ( 13 ~ O% ) , 0 . 7 mi llion 
hectares under sorghur.J . 

The det a ils of area under Qajor cr ops , yield and 
total production of these crops ar e given i n table 6 . 

,"..mong the r.:a jor crops 6urve-yed,., the h1 &;hest yiel der 
os ooi ze ( 18 . 0 qt/ha ) , fol l owing by s orghu~ ( 11 . 2 qt/ha ) , 

hor se b eons ( 11 . ~. qt/ha ) , mi llet ( 9 . 8 qt/ha ) , wheat 

(9 . 6 qt/ha ), and bor ley ( 9 . 3 qt/ha) . The l owest yi elder s 

are : fi e l d peas , f l ax , neug eod s~ saoe whi ch is 

about 3 qt/ha f or each . The ove r all average yi eld 
of a ll ma j or crops is 9 . 4 qt/ha . 

Total product i on is the highest fo r maize ar.lOunt­
ing t o 13 . 1 million qu i ntals ( abbr . mill. qts ) , f ollOwed 

by terf 11. 8 nill . qts , sorghum 8 . 0 ", i ll . qts , ba r l ey 5 . 6 
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Table 6 

ESTIMI,TES OF CORRECTED ARE . YIELD /,11'0 PHODUCTION 

FOR ~lr.JOR CROPS 
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ml11 . qts , wh eat 4 . 8 Dl11 . qts, millet 3.1 Qill . qts , horse 

beans 2 . 9 ~ill . qts , chick pees 1 .0oill . qts neug 0 . 8 
mill . qts , Total proc llctlon f or ell major crops is esti­
mated t o te 52.8 million quintals . 

The data given in t able 6 should b~ considered a s 
the fin 'J. l E: stirJa t e-s of a r ea , yi e l d and t ot a l pr oducti on 

of oajor crops , f or private peas~nt holdinGs in the 
agricultura lly i mportant a r eas in Ethiopia in 1975/76 
~1 ge8 E . C. ) . 



Chapter IV 

SIZE OF HOLDING , LAND UTILIZATION , F" • .Glr ;;l"rl .TI Oll 

AND USE OF FERT ILIZERS 

4 . 1 Introduction 

The data collected during the crop production 
survey enables us to estimate not only area , yield and 

production of major c rops which were presented in 

pervious chapter , but also to estimate some characte­

ristics which can he lp ,ut. t". :::~j ':;.;) s.ize of ho'lc.lngs., land 

utilization, fragmentation and use of fertilizers . 

For this survey , the area und er the holdings has 
been classified into three land- use catagories , namely 
(i) cropland (ii) f a llow l and and (iii) otoer lend . 

Cropland is defined as a r ea under annual crops as 
mentioned in the pre'vious chapter . Fallow land is de­

fined as l and which is known to have been once culti­
vated but was not sown or pl anted with any crop in the 
1975/76 (1 968 E.C. ) agricultural crop year . Other lend 
is defined as l and not classifi ed under any of the above 
land- use catagories , such as vegetable garden , land under 
permanent crops such as coffee , chat , fruit , etc. 

Size of holding is determined by total area of 
holding, which i s area under cropland, f allow l and ond 

other land. Seven Qr ea groups wer e adopted , to help us 
~~elysi~g the holdings by s ize of tota l a r ea . 

The r esults on the various aspects of the size of 
holdings , land utilizat i on , fragmentation and us e offfer­
t 11iZl'~r6 ~ by r egion a re given in the annex . Here we have 

confined ourselves t o the presentat ion and ana lys e the 
data obtained fr om the sampl e ond gener a lized for all 

holdings in the agriculturally important weredas in 
Ethiop i a . 

- 49 -
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4 . 2 Distribution of Hol dings by Size of Total Area 

In chppter III all chcr acteristics of the holdings 
are presented as :wer oges or totals (i . e . o.re a , yield 
and product i on of major crops ) . But for some analytical 
purpos~5 it would be intr0st lng to know what kind of 
holdings constitute the sample , how many hold ings belong 
to differ ent crea groups , and values of the diff~rent 
characteristics in th e s e groups . To perform such analy­

sis each hold ing is c l assified into one of the following 

seven ~rea gromps according t o totel area of the holding : 

( 1 ) under 0 , 10 hectares 
( 2) 0 . 11 - 0 . 50 " 
(3) 0 . 51 - 1 .00 " 
(4 ) 1. 01 - 2 .00 " 
( 5 ) 2 . 01 - 5 . 00 " 
( 6 ) 5 . 01 - 10 . 00 " 
( 7 )1 0 . 01 and abov e 

According to t he classification made above , it is esti ­
mated that 159 . 4 thousand holdings (3 . 1 % of t ho total ) 
f al l into group 1 ; 1, 744 . 5 thou send holdings ( 34 . 0% ) 
into gro~p 2 ; 1 , 211 . 7 thousand holdings ( 23 . 6%) into 

group 3; 1 . 138 . 3 thousand holdings into group 4; 790 . 1 
thousand holdings (22 . 4% ) into group 5; 82 . 9 thousand 
holdings (1 . 6% ) into group 6 ; and 2 . 9 thousand holdings 
(0 . 1%) into l ast gr oup . 

The above c l assification w~s done according to 

total area reported by farmers , but it is well known 
that the total area collected during interview from 

f armers is usually underestimated , as shown in chapter 
III . The total area for each holding was corr ected 
according t o fi e ld area measurement resu~ts ( see" 
field ar ea measurement results as given in Chapter III) 
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and all hol dings in th~ sareple were r e - class i ficd acc~ 
rr.. 1.t).g to corrected t otal ar ea . This procedure f ives 
us corrected d i stribut i on of hol dings by si ze of t otal 
ar ea . 

According to the adopted c l ass ificat i on and the 
procedur e mentioned above , it i s es timated that 66 . 7 
thousand heol dings (1 . 3% of the total) fall under gr oup 
1; 1251 . 7 thousand holdings ( 24 . 4% ) into gr oup 2 ; 
1359 . 4 t housand holdings ( 26 . 5%) into gr oup 3; 121~. 8 

thousand hol dings ( 23 . 7%) into gr oup 4; 1031 . 1 thousand 
hol dings ( 20 . 1%) into gr oup 5 ; 194 . 9 thousand hol dings 
( 3 . 8% ) into group 6 ; 10 . 2 thousand hol dings (0 . 2% ) into 
last gr oup . Comparison of distribution of hol dine s by 
size of total area e stif.lllt ed accord inG t o far tiers ' r e­

porting and corrected by fi eld area :'Jeasure~ent result 
are given in table 7 both in nUQber and percentages . 

4 . 3 Number and Area of Holdings by Size 

It is est imated according to farners reporting 
t hat in th e country as a whole , 60 . 7 percent of the 

holdings have l ess than one hectare account ing for 
only 25 . 1 per cent of the total urea of the holdings . 
Mediur.. - sized holdings ranging f r om 1 to 5 hectares c om­

prise 37 . 8 perc ent of the total nunber of hol ding , and 
67 . 0 percent of the ar Ea . Lerger hol dings of 5 hectares 

and above account for only 1 . 7 percent of the number of 
holdinge and 7 . 9 percent of t he area . The details ar e 

given in table 8 both for observed ar ea as g iven by 
farmers and corrected ar ea . 

The data in table 8 may be illustrated graphi cal ly 
by a curve known as t he Lor enz curve . 'fhe Lornez curve 
of concentrati on is particularly useful f or the present­

at i on of thti distribut i on of holding s by number and ar ea . 



Table 7 

DISTRIBUTION OF HOLDINGS BY SIZE OF TOTAL AREA ESTIMATED ACCORDING TO FARMERS ' 

REPORTING AND CORRECTED BY FIELD MEASUREMENT RESULTS 

HOldingj Distri -

Holdings by size of total area (in hectares) 

Under 0.11 0 . 51 1.01 2.01 5 . 01 I····' bub.on 
0 . 10 - 0.50 1.00 - 2.00 - 5 · 00 - 10 .00 & TotaI 

above 
1 (2 ) <3 (4) l5) (6 (7) l8 ) 9 10 

In thousand 
, 

2~2~~ __ __ 22~~ ~L 2~22 .: 7 _ _ 222~ o2 __ r ~~~~~-t--~:::: --~ ~2--1-~2~2~--Number= -r~~~ ':----
corr . 66.7 1251 . 7 1359.4 1215.8 10.2 5129 . 8 

per cent 

obs. --~~~--t----!:~:-- --!:~:-1---!!~!-- __ 2~~~_ ---- ~~:-i--~~~ --· 100.0 
Per cent -------- r--------

corr. 20.1 100 . 0 
I 



Tbal e 8 

PErtCENThCE DISTRIBUTIONS OF NUMB:::n AND AR2A OF HOL!:' INGS BY SI~El OF TOTAL 

An?;/\. E:;TI?.f/.T:'!:D j~CCO;:ll)I G TO FARI{Ti;RS I :r~PO :l.TING urr
) CO-1~_.'1!:CT'",!;") BY ,\~V!:A r1ShSURE­

EZNT REf'""ULTS 

Di s tri- HI :a..ngs y Sl..ze o. t::>ta ... area 

bution 
P.oldings I-Under i ";',' I 0 . 5 1 J 1,01 ! 2.0! 

,- .-J 0. 10 -0.50 -1 .00 -2 . 0::> !- -5 <0 
1 ) , J2 \ 1- ( 31~--..0) L (5LJ-::-,Lff'-"-'::-'7 " ~ 

I ld' b , ( i n hectares) 

-1--5 ;0;--' T~ 
o l- ' O~OO _l".;.-;;:ve 

i.1.L.L1§L'T..=-m __ 1 , 
Cumulativ .... percont of tc t: c.l 

, 
I 60.7 I 198 ,5 I numb ~r 31 'i I 37 .1 , 82. 9 

Obs Grvod 
, I , 

--1----
0 ,21-9 • 6 1 25,1 I 50 S 192 ,1 area 1 -. -

- , 52 , 2 

, 
i 25, '( 1 75 . 9 

, 
numbo r 1 • 3 196 . 0 

Corrocted I 140.9 -j'S;--:-9 a r ea 0 . 1 i 5 . 4 l ' 8 . 2 I I 
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(see fig 3) . From table 8 one may find Lor enz coeffic­
ient of area concent r ation by holdings . This coeffi ci­
ent is 0 . 46 both for observed and corrected distribu­

tions . It rus also possible to estimate fr om tht table 
8 thc.t 20 per cent of holdings from the loweot area 
groups cover 4 . 7 per cent of tote l ar~a , and 20 per cent 
of holdines fror.-I the highest orca brouPS account for 

52 . 296 of total area . i-/hich shows thut 20% of holdings 

from the highr.s t area groups cul~jvated 11 times more 

ar ea than 20 per cent of holdinL";s from the lowest ar ea 
groups . 

4 . 4 Number of Holdings Growin£ Differe~t Crops and A~~a. 

Under this CroEs by Szie of _]'o·;~~U.rea 

ThE: total number of holdings which grow c rops in 
the ngriculturally ir.1portant were-das is est imo.ted to be 
5 , 129 . 8 thous and und the to tal are::! under th~sc crops 
ia 4,382.3 th ou~and hectares according to f2rmers r e- , 
porting ( or 5,606.0 t housand hecteres when corrected ) . 

According to our' estimate te~f is the most import·· 
ant crop grown und er these toldings comprising 59 . 6% 
of the total number of holdings having reportine crops 
and , 30 . 9% of the total are~ under cropland~ The second 
i rnportnnt crop is maize cOJ':'lpriG inG I-+L ~ . 9% of t!1.e total 
number of hol d ings end 13 . 8% of a rC3 unde r crops . Sorghum 
ranks third acco rding to the cri:eri~ made above com­
prising 34 . 5% of the t otal number of holdings and 13 . 4% 
of the total area under cr ops . 

The distribution of tht: other ilTJportc.nt crops by 

totnl number of holdings reportinG crops end crea under 
these crops is given in table 9. 
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Fig . J . Th e Loronz curve of' conc e ntra tion 
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In table 9 only totals and percentages for c:!ll 

holdings , are given; however , one r.ley wan"t to know 

whether there exists any correlation between size of 
holdings and percentages of holdings growing differ ent 
crops ( or a r ea under these crops ) . It is ~stimated that 
there is a correlation b(;;:!tween sizE: of holdings and 
percentages of holdings growing different cr ops . For 
exampl e , teff i s reported by 35 . 6% of holdings in the 
first area group , 42 . 5% in the second group , 60 . 5% in 
third gr oup , 72.6% in fourth group , 81 . 1% in the sixt 
gr oup , and 84 . 2% in the seventh area group , while maize 
is more frequently reported in lower area groups . The 
details for all crops are given in table 10. 

One May observe Similar correlation b~twe ~n size 
of holdings and percentages of area under different crops . 
On thl.;;: average , 13 . ~ of t otel arca is under maize." but 

34 . 5% of total ar ea under crops is group 1 , 35 . 4% in 
the second gr oup , 25.1% in tht- third group , 14 . 2% in the 
fourth group, 8 . 8% in the fifth gr oup , Qnd 9. 7% in the 
sixth group and none in the s~venth c roup . The details 
for other crops are given in table 11 . 

4 • .5- Land Utilization by Size of Total ;\rea 

All land occupied by holdings was classified , as 
mentioned at the- beginning of this chapter , into three 
!:lain groups: 

(i) cropland which occupies 4 , 382 . 3 thousand 
hectares is 73 . 4% of total ar ec of the 
holdings , 
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Table 9 

NUMBER OF HOLDINGS C.O D G. DIFFl;.l.::m CROPS AND '! REI. 

OF CROPLr;D Uro;:il THESE CROPS 

I,,-------t- ---------------1 
Number of hol dings Ar ea under 

. Crop r eporting crops crops 

Thousand Per cent Thousand I 
hectares per cent 

\1 ( 2 ) 3 ( 4 ) \ 5 

'Teff 3 056 . 0 59 . 6 I 1 353 . 2 30 . 9 

~;;~~;~~~~~~~~~ ~ ~:~~;: ~~ ~~~~~ :~ ~~I~~:;~~:;~-~~~~~: §~~: 
I-~~~:!- -------- -; ~~~~~H---::~!--L- -!!~~~- ____ 7~L 
~;;~~;~~~ ~ ~ ~~~~~~~:~~ ~:;~"~~~;~: ;~~f~ ~ ~;;; :;~ ~~~~~:~~~-
-~~~~:!~::~:---~---~~~ ~~- i---~~~:-+-·~~~ ~:-- - --- :~!---
---------------j---------1---------1--------- ----------
_~~!~Ll?~~~ __ --- -- -~~Z:~- 1----1?~ 2 __ ., __ -~~~; I? ____ __ ~& __ 

-~~£!~9!-9~~~~ - 1-- - ~~ ~ ; ~ - J ----~; ~- -~-- --~7~7 - - ---Q~ §---
_E!~1~LP~i!L ____ I ___ 2~8;9 -·1---_7 ; Q--i----§Q; :L

1

----1; \L--

-;~::!1~ -- - - -- - -[-- -;~~~:JI- - --~~;-+---!; ~ ;-r-- ~ ~~- - -
------ - - -----. - ~ - --- ._ - - -_ .. .... ---- -.- .. _.- _._- - ---- -- - - _. _- ----

-~~~g----- - -----r--22Q~1 - __ __ §;~ __ __ _ 1§1 ; 2 __ r--- ~ ; ~---
_§~!!!~ ___________ ___ 2; 7 _____ Q;~ __ ___ _ 11; 1 _____ Q; 2 __ _ 

Oth €rs 106 . 4 2 . 1 I 19 . 8 0 . 5 

=r£~g1=~~£g1~Q~=b~ , l~2 ,~= _==l~~~~==J=~ ,~~~,~==L=lQ~,~=== 



T a b l e 10 

NUHBETI OF HOLDINGS Gl\O·.r:iNG t-f.Jl. J OR CROPS BY SIZl': OJ.""' TOTAL .d.EA 



Table 11 

AREA OF HOLD I NGS G~O'nNG MA JOR CROPS BY S I ::E OF TOTAL AREA 

l.. r :::: c. Ho l d ing s by s ize of total area (in hect a res) 

Tota l Under 0 . 11 
b-_____________ ~~0~.10 - 0 . 50 

0 . 5 1 1 . 01 2 . 0 1 5 . 0 1 10 ",01 
- 1 . 00 - 2.00 - 5 . 00 10 . 0 0 n QOv8 

Crop 

In thousa nd 
Tc t :: l E'. r aa 
C &t~- a. r,..,,'lIand f----== _ 2., 6 

Pe r centag es in tot a l p..rea o:f cro plan d in th €.- group 

r!~ff--------- ~] ~ § ---c-~2 ~ ~ ­
r~~::~~~------- -- ~ ~ ~-- - --- § ~ ~ -

Wheat 14 . 9 4 . 0 

~~~~~~;======ff~ ~~ === =f~ ~ ~= 
r~- ----------- - --------------
r~~E~~ - ~=~~~-- _ 2~ ~ ___ :-- d ~ ! -
r£~~Sk_E~~ ~ _____ = ______ !~2 _ 

_ ~2~~_ 

8 . 7 ------
5 . 3 

_~2 ~~ _ 

_ ~1 ~ ~_ 

-- ~ ~ ~ -
3 . 3 
2 . 0 

~~E!£~! _~~~~~ _~ ~ ~ _____ 9~ 2 ____ 9~ ~ _ 
3.0 __ 2~ 2 _ __ ~~L 

Len t il s 

Flax - 0 . 3 -------r------ 0. 5 

- 0 . 2 ------+------
--=---+---=-- 0 . 0 

O. 1 0 . 3 

-- ]~ ~~+--] ~ ~§-
--~] ~ ? -r--~~ ~ I-

10.3 8 . 7 ------- -------
14 . 2 8 . 8 9 . 7 --~ ] ~ ~-

__ ~ ~ ~~ ____ 2 ~ ~ _ 6 . 0 -- ~] ~~ -
___ ~ ~ 2 _ ___ 1~~_ _ ~2~~ ____ = __ ___ § ~ ~ _ 

__ ~ ~2 ___ ~~~~ _ ___ ] ~ 1_ 

-- ] ~ ~ - --- = - - ----~~~ -
- - -~ ~Lr- - -~ ~L 
---~~~ - --- ]~ ~ -
___ 9~ ~ ____ 2~L __ 2~~ ______ _____ 2 ~ § _ 

__ 2.:.9 ____ : __ , ____ !!. ~ _ 2 • 1 2 . 1 -------
0 . 7 1. 6 0 . 8 - 1. 0 ----- ------ -------
0 . 9 ---~~ ~ - --~~~ ----=------~~§ -
O . 1 ___ §~~ _ · __ 2 ~~ ____ = ______ ~ ~ ~_ 
2 . 8 __ ~~2 ____ = ______ 2~ ]_ 
0 . 7 0 .1 - 0 . 5 
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( ii ) fn1low land which occupies 994 . 1 thousand 
hectares , is 16 .. 6$~ of total ar ea of the 

holdings , 

( iii ) other land which occupies 597 . 0 thousand 

hectares , is 10 . 0% of total ar~a . 

These estim~tes where obtained accord inG to farmer3 ' 
reporting dur ing interv~ew , as r.entioned severol times , 

are cOrlr.only under0stililated . f.,fte r are:a correction , 
cropland is tsti~2ted at 5 , 606 . 0 thousand hectare 

fallow land - 1 , 268 . 7 thouS3nd hectares , and other land-
777 . 4 thcousand ht::ctares . The dE::tails are g iven in table 

12 . 

Table 12 

TOTAL ARE;, OF HOLDINGS BY TYPE OF L/,ND 

Total area 

Type of land according to Iar- i correc'Cea accoraing 
oers ' reporting to ar~a ne~5ure~ent 
thousand ! per cent l thousand 

, 
per cent hectares l hectart;..s 

1 \ 2) )) J ( 5 

_r~!~L1§"sL __ _ 2 L27~~ ~_ 1 __ 2 QQ ~Q __ ~ _ 7 L§2g~1_ 100 . 0 -------- - -
_ ~ !:~2± ~"(L ____ 4 382 . 3 I 73 . 4 I 5 606 . 0 ____ 7~~~ __ 

--~-- - - - -- ----- -------~------
Fallow lend 994 .1! 16 . 6 I 1 268 . 7 16 . 6 -------------- - ------ --T---- ----- __ 2 _________________ 

I 
~ Other land 597 . 0 I 10 . 0 r 77" . 4 I 1 0 . 1 

The variation in land - use patern betwe~n the diff­
erent arca groups of holdings can be exar..inl;:d by ref erence 
to percentage distribution of area of holdings under 
diff~rent land- use . 
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The perc entages of area under c r opl and a r ea rather 
higher f or th ~ ho l d ings in l ower a r t a gr oups t han fo r 
l a r ger ones: near l y 85% of a r ea under crop fe-.l1 in the 

first a r ea gr oup . ~lh il e th e highest a r ea gr oup i s l ess 

than 50% . The det a il s f or r epor ted ar~a , and correct ed 
a r ea a r e g iven in t abl e 13 and 14 r 0 sp~c t ive ly . 

4 . 6 Fr_E!gel:len t ati on of Hol d ings 

Fr aglnentetion i s r"b8SUrE:d in t e rns of hol d ing ! 5 
separ a t ed into independent parc els , oft en scatter~d 

over a wid e a r ea . Fragmentat i on i s a ve r y s e r ious pro­
blec in sone r egi on of Ethiopi a bec ause i t involves 
waste of t i !!le and eff orts in t r avel l ing iroQ cnc par cel 
t o the o the r and oake s working on t hem uneconomica1 .. 

( s ee t h e I.nnex ) . 

The aver age numb er of parcel s per hol di nJ is 2 . 42 
f or t he country as a whol e ; wh E: J'e:\ s the av~rage number 

of p&r€e~ s in the f irst are~ gr oup is 1 . 11 and 4 . 42 
i n the s i xth arc~ gr oup . 

It is est i mat ed t ha t 38 . 7% of 5.11 hol dings c onsist 
of one par cel . l·.:-. 'Jut 20 . 2 of the hcl dlng have 4 par cels 
or r.1o r e , The details ar e Igiven in t abl e .15 . 

, . 

4 . 7 Us es of Fertil i zers 

Farmers were asked whether t hey appl y f ertil i zer s 
or not and t he kind of f ertilizer t hey apply ( o Jrnoerc ial 
or natural ) on the i r fi e l ds . They wer e not asked how 
~uch f e r tilizors they eppli ~d . 



Tabl e 1 .'3 

AREA OF HOL!JINGS BY S I ZE OF TOTAL An-;;A AND TY P:C 07 Li..ND 

_ . 
Eo ldings by s i zo of to t al area ( in h e ct c ros) 

Typ a of lE'. n d 
Un d e r O . 1 1 0 . 51 1 . 0 ' 2 . 0 1 5 . 01 10 &0 1 
0 . 10 - 0 . 50 - 1 . 00 - 2 . 00 - 5 . 00 - 10 . 00 above To ta l 

Ar ea in hectares p e r hol d ing 

Total land 0 . 068 0 . 310 0 . 735 1 . 430 2.968 6 . 4 18 1'3 . 550 1 . 1 64 
I-

Cropland 0.056 0 . 237 0 . 565 1 . 070 2 . 184 4 . 0 10 2 . 690 0 . 854 
--

Fall o w land 0 . 00 1 0 . 023 0 . 090 0 . 226 0 . 525 1. 705 2 . 300 0 . 194 

Ot h e r l a nd 0 . 0 1 1 0 . 0 5 0 0 . 080 - 0 . 134 0 . 259 0 . 703 8 . 560 0 .11 6 
-

Por cent or to ta l lan d 

Cropl.:l.n d 82 , 4 76 . 5 76 . 9 74 . 8 73 . 6 62 . 5 19 . 9 1 73 . 4 

Fal low l a n d 1 . 4 7 . 4 12 . 2 15 . 8 17. 7 26 . 6 17 . 0 16 . 6 

Other l e.n d 16 . 2 1 6 . 1 10 . 9 9 . 4 8 . 7 10 . 9 63 . 1 10 . 0 , 



Table 14 

COi.l:1ECTZD ARE/. OF HOLDINGS BY SIZE OF TCTAL AREA AND TYPE OF LAND 

!Holdings by size or total area ( in i~ectares) 
Typo or l a nd 

Un der O . 1 1 0 .50 1 . 0 1/ 2 . 0 1 i 5 . 0 1 1' 0&0 ' 
0 . 10 - 0 .. 50 - 1 . 00 - 2 . 00 - 5 . 00 

Tota l 
- - 10 . 00 a bove 

Ar a a in hectares per holding 

Tota l land 0 . 0 72 0 . 426 0 . 728 1, 426 3.048 ' .436 12. 338 1 .492 

Cropl a nd O~06 1 0 . 324 0 .558 1. 069 2 . 28 1 4.5 " 5 .768 1 . 093 

Fall ow land 0 . 002 0 . 026 0 . 0 78 0 . 220 0.5 15 1 . 375 1 • 909 0 . 24 7 

Othe r land 0 . 009 0 . 076 0 . 092 0. 137 0 . 252 0 . 550 4 . 66 1 0 .1 52 

Pe r cen t of tota l l a nd 

Cropl and 84 . 7 76 . 1 76 . 7 75 . 0 74 . 8 70 .1 46 . 7 73 . 3 

Foll ow land 2 . 8 6 .1 10 . 7 15 . 4 16 . 9 2 1 .4 15 . 5 16 . 6 

Othe r l a nd 12 . 5 17 . 8 12 . 6 9 . 6 8 . 3 8 . 5 J7 . 8 10 . 1 



Table 15 

HOL:'J I NGS ACCOTIDING T O NUHB'SR OF ~A!(CELS .I.ND ft.V7. ~~AG3 ND1~B:'!:R OF P: .. RCELS P1'·2 

HOLDI NS. BY S I ZE OF TOT J'.L AREA 

Holding s by size o r t o ta l erS L (in hec t a res) 
Numb s- r of 
ho l ding s wit:h: Un der 

1 
0 .11 

1 
0 . 5 1 

1 
1 . 0 1 2 . 0 1 5 . 0 1 10&0 1 To t a l 0 . 10 0 . 50 1 . 00 2 . 00 5 . 00 10 . 00 ab ove 

Pe r cent of hold ings 

!_E~E~ o~ ___ ____ 29.! g __ §2~L_ 2§~~ __ ~ 2~L_ _ 2 ~~ __ _ 2 :! ~ __ - _ 2~~L_ ------
2 _ ~~ 2 __ ~2~9 __ 2 ~ ~2 __ ~2~2 __ 15 . 7 14 . 5 - 2 l~ • 1 r------ · .. ------ - ----- ------ - - - ----
J _ ~ ~ 2 __ f-- § ~ ~-- ~ 2~ § __ 28 . 2 ~~ !. 2 __ _ I ~ 2 __ 29!.2 __ _ ~ I ~9 __ . r------ . . ._ ... -- - - - -
~:2 ___ Pa rce l s - 4 . 2 _ ~ ~ 2 __ ~2~ ~ __ 29 ~L_ 22~ 2 __ 29.! 9 __ 14 . 2 -- ---- --- --- ---- ----. 
6- 9 - _ 9 ~ 2 __ _ ~ ~L _ _ 2~ ~ __ ~9 .! 2 __ ~L§ __ - _ _ 2 ~ 2 ___ 1------- -- - --- - --- --
10 & 0 . 5 0 . 5 1. 4 1 • J 0 . 5 - - -mo r e 

t-~- ---- -- - -- - - - ------ ------ - - ---- ------ - ----- -- - --- --- - --- -- ------
1, 00 . 0 Total 100 . 0 100 . 0 100 . 0 100 . 0 100 , 0 100 .0 I ' 00 .0 , -

Average numb e r of' parcels 

p~ r h old ing I ' . , , 1 1.54 1 2 . 19 1 2 . 87 1 J . 8J 1 4 . 42 I J . 50 I 2 .4 2 
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According to our findidnbs l ess than one percent 
( . 7% ) of the hol d ings in the first ar ea gr oup , 6 . 0% in 
the second , 7 . 6% in the third , 10 . 1% in th~ f ourth , 
10 . 5% is the fifth , 23 .% in the s ixth and 50% in the 
seventh used c Oumerci al fertiliz ~ r , where, 5 , 26 . 5% of 
holding in the fi r st ar c cr oup applyied natural fert~­
l izers . The det3ils ar~ c iven in table 16 • 

Commercial f ertilizers we r e cor.1J.1only applied on 

11 . 6% of total area under teff , 11 . 8% under barl ey , 7 . 6% 
under teff , 9 . 9% under millet and 3.4% unde r ma ize . 
This comprise 5 . 9% of the total area under crop . 

Natural fertilizers were commonly ap~li ~d on 8 . 5% 

of t he total a r ea under caizc , 6 . 0% under barley , 3 . 3% 
of millet and 3 , 6% under haricot beans , This comprises 
3 . 2% of total area under crop . For details s (.e table 

17 . 
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Fig . 5 . Perc e ntage R of holdings u s i n e diffe r e nt kin d 

of fertiliz e rs by s i zQ of t otal nroa 
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Tbal e 16 

P~RCENTAGES OF HOLDINGS USING DIFF3RBNT KIND OF FE~TILI'3 'SRS AND AREA 

OF CROPL:' .. rm UND~R "FERTILIZERS BY SIZE OF TOTAL ARSA 

Ho l dings by size of' total area tin h ectares) 
Type of' 

Un der O . 11 0 . 5 1 0 . 0 1 2 . 0 1 5 . 0 1 10&01 fertiliz e r 0 ,1 0 0.50 1. 00 2 . 00 5 . 00 10 . 00 above Total 

Percentage of' total number of holc.ins s in group 

Commercial 0 . 7 " 6 ~ o 7 . 6 10. 1 10 . 5 23 . 0 50 . 0 8 .3 

Natural 26 . 5 11.7 8 . 2 5 . 5 7 . 9 12 . 2 - 9 . 3 

Both 0 . 7 0.4 0.3 0 . 6 0 . 3 2 .7 - 0 . 5 

percentage of' Q.~&:l u:l :!er :f'c;,rtil:i.zer 

Commercial 0 . 6 4. 2 4 .7 5 . 8 5.9 10.6 49 .1 5 . 9 

Natura l 47 . 4 6 . 6 4. 5 2 . 1 2 . 4 ' .. . 2 - 3 . 2 

So th 0 . 5 0 . 2 0 . 2 0 . 2 0.2 0 . 9 - 0 . 3 
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Table 17 

PERCENT"GES OF !;HEt. UNDER DIFFE,1CNT KIND OF 

FERTILIZERS BY CltOPS 

Crop 

Teff 

Type of ferti lizers 

Commercial ~al.u .l. l Both 

2 

____ 7!§ ___ _ 
11 . 8 

\ 3 

1 . 7 

6. 0 

\ 5 1 

_2!2 __ 
_2! 2 __ 



Chapter V 

COMPARISON OF AREA, YIELD AND PRCr,;;CTION 
OF MAJOR CROPS IN YEARS 1974/75 AND 1975/76 

5. 1 Intr oduction 

Area under major crops , yield and production of 
these crops were estimated for 1974/75 (1967 E. C. ) 
from the date collected during the agricultural . sampl e 
survey last year ( see [ 1J ) , The same data are pr e­
sented i n chapter III of this report fo r 1975/76 (1968 
E. C. ) . Therefore , it would be useful to compare r e­
levant charcteristicsbetween the two consecutive year s . 

Users of crop production data are usually interes­
ted in comparisons of the area under cr ops, yield and 
production of t hese crops in different years , It is 

very important to know whether production , for instance 
of teff , increased or decreased comparing to last year . 
Comparison of the crop production data is very important 
and should be done correctly . Since the releuant chara­
cteristics connected with crop production data are 
usually estimated on the sampling baSiS , it is necessary 
to take into account that observed dif erences between 
years are subject to sampling errors . Thes e differences 
might be not significant , if even at the first glance 
they seem rath;: r large~ For this r eason we warn the 
users of the data hnv~ to be very careful with inter­
pretentions and conclusions ~ 

There are some statistical tests wh~ch e~ able us 
to verify whether observed differences arc significant 
or not , However, application of these tests in pract i ce 
is connected with time consuming calcul;1. tion ~ Since the 

70 
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data were processed by hand , i t was impossible to 
include them in this report , Nevertheless , we dec ided 
to compare the most impor tant characteristics us ing 
rough but simplified method . 

5 .. 2 Remarks on '.Lhe Comparison Method 

It is necessary to take size of samples , sample 
designs and method of estimation i nto account before 
star t i ng the comparison of estimat0s of different 
character is't i cs connected with araa , yield tm d pro­

duction of major crops between two ye2.rs . \Te should 
decide how to compure the results , i. e . what method of 

compari s on y!e are able to apply . 

In 1974/75 the data oonee~ning area under ma jor 
crops, yield and ?roductlon of these c-cps were oa11-
ected from 2,74 1 holdings using interview mE thod, 
1, 907 selected field were mea~ured to correct area , 
and 63 crop- cutting exp€I'_:JE:nts were conducte:d to 
correc~ yield, whereas in 1975/76 the relevant figures 
are as follows: !~lJ5 2 holdings , 3 , 463 field ar ea meas­
urements, and 87 1 crop- cutting experiments . 

Samplj.ng degign and method of es timIat ion were 

the same in both years , but 30 weredt".s (prim2.ry sampl­

ing 1mi ts) out of 4.5 were retained in both years to 
increase the efficiency af dynamic analysis (i . e . 
comparison between years) . The data '-;er€; generalized 
on the same population , i . e. 452 agriculturally impo­
rtant weredas . 

We have conf ined ourselves t o the presentation of 
estimates of relevant characteris tic9 in year 1974/75 
(co lumn 2) and in year 1975/76 (co l umn 3) , the diff-
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erence between these estimates ( L e . e s t i mE'.te fo r 

1975/76 minus est i ma t e for 1974 / 75 - i n co l umn 4) , and 

per ce nt of dif fc rc~ ce i . e . difference (in c ol umn 4) 
di vided by es·c i oo.te i n ~974 /75 (in col ul!ln 2 ) and multi­
plied by 100. Pe :.~ c e~'lt of . .... h e d i ffe r e nce is g iven in 

col umn 5 . 
5 . 3 Compari s on of Are~Un9-er' r1ft.lli....CTQTIS 

To ~al ~rea unde r maj J~ cr~ps i 3 t he same f or 

bo t h years , i. e , 5.6 milli on hec tqr~ s , but t here ar e 
some di ff er ences 0'1 the ar ea und er d~ ff.:, rent crops . 
Si nc e th e e st im.:-tt ~s f or both yt:J3.r s Wf!."rG c? lcul u ted 

on sampling b<:!E: i s , ~.nd the; S I ze of the s:unple was 

r ather ' ; ma:i~l; wr:: suggt-:s t th~ follow:'nG crt teria that 

dif:Lf.: r enc r: s leE') t}-,o.n 15% fJ~ tef! , b:'.r l ey , maize , 

wh eat und SO=g~U2l shonJ.c.i. h::>t be considered ~s signi ­
f i c ant , \lhert,;.:;:,s d';'ff€:rcnces l~ss th .... n 20;':' fo r millet , 

hor se beans €,nd c'"' .i. ('k p-2as anr1 d:ffc.:r"::lcGs less than 

25% f or other c:r-OP&. 

; i.~ . r'G t:1{-: 2),'OVe: cr t. t~r lrt "tt.e:.:'~ if: Rignifi cant 

incr ease of th .... ~,rf; ,'1 und(; t' tt?f f ) mi lIt. t J f l a x and 

neug , bu t siGrii.:ti\Jc.nt dec· .. .'Hesr:.;il of :1.re:t'l. unce-r bar l ey , 

wh eat, hari.c('lt ·:Jt:2.:lS and l":!1.tils, Thcrt:: is r .. ot s ig­

nificant diffG:t.:.;n:: c un(er other crops . The detai l s 

are gi.vcn ,:':1 t· .b~. (. 18 " 

5. 4 Compar ison of: X_lc::I '!.. of ?JI~.l2.1~ Cro~ 

Compar ison of YL"lds i n 1974/75 and 1975/76 1s 

more difl :l. Ct1.1 t than o.:cea. In 197 4/ 75 we got 66 

cr op- cutting experi ments o~ly and yiel d wa s corrected 
in two ways: usi nc; crop- cut ting exper i taent r esults 
and adju s ted c :'O i!- cutt~ng correction (see [ 1 J J p . 82) . 
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Table 18 

COMPARISOH OF f .. tEA C':;C'!l. MAJOr: CROPS I N YEf.113 

1974/75 ( 1967 E . C. ) ,elm 1975/76 ( 1968 £ . C. ) BY CI10PS 

r-------Ir--------~·~· --------------
ArE<=! lmd r'l~ r::r0p i1 Changes 

Crop I-nWi5 I 191577Cc~i ~j·- ccD:. 2 Col. 4 100 Col.2- x 
lsana liec'tar. s- · --------r.L'hol 

~-(.71 ~) --~---(?~~: . . 
(3LI r W 

-Per cent 
( 5 ) 

Teff _2 L7g2 __ ~ __ _ !g7Q __ _ +18 . 6 - - --- - .- - -----

601 · - 208 ____ : g2LL ___ --------1----------_ ~'!E~~L ___ _ . __ _ 1.';22 __ 

. __ m~_+- . - - :-~ 2- - - ___ ._ = _ ~ ,! __ __ 

---2Qq--r- - -= gQg - --l - ---: g§~ §----
7 18 + 21 + 3 . 0 I 

~~~;~;~~ ~ ~ ~ ~~~~~~~~J~~~~~;~:;~~~~~ 
___ g~2 _____ =_§2 _______ : 22,2 ____ J 

I I 

_ ~~~~~ ______ . ___ 722 __ r 
\>'heat 702 

198 + 21 I __ . __ !21, 2 ____ J . __ .-_._--- .. _-_._-- -- .. 
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For comparison \Ie have applied both t.:J.c thods , however , 

for each comparison we selected estimate v/hich had 

highest value . 

Accord ing to above method there is no signifi­

cant difference in yield estimates for teff , millet , 

haricot beans and flax in both years , but there is 

significant increr!.se in yield for ma.izE:, barley , wheat , 

sorghum , horse bc~ns and neug . Significant dec:.. .. ease· 

is- obser ved "only for chick pea::; a.nd field p eas-. De­

'tail:3 .are' given in. table 19. 

5 . 5 ~rison of Pr~~ucti~£ of Major qrops 

Changes in crop production depend on changes on 

area unner crop or yield pp.r hec~arc or both . The 

estimates of tot8.1 p:.. .. oduct.ion under ma jor crops in 

1974/75 >las ·)5 . 8 million quintals , 'whereas in 1975/76 
was 52.5 million qUint?.ls. On the 3.Vtr3.L € , increas e 

of total proc.uc :- ion is estimated to 'Je 6 .7 million 

quintals (i. e .1':. t)~L Using the sane cri teri '), sug ' (;stee 
in scctieD 5 . 3 , one cc..y observe· sit=nificant increase 

in production f or teff (16.5~~) , r,1a.1.ze (37 .1% ) , sor- ) , 

hum ( 23 . 95.) , nil let I nC' . ;;') , 'flax (59.4% ) and neug 

(216 . 0'/) . Significant decr"lease in production nay be, 

observen for wheat ~ ~' .' .2;6) i chic\( peas ( --27 .O~n , and 

h~ricot beans ( - 33 . 1$) . There is no signii'icant de­

crease ~bserved for barley ( - 8.2~), and lentils (- 14 . 8%) . 
Details are given in table 20$ 
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Table 19 

C0l1PlcR ISON OF YLI,DS OF ~lA JOR CROPS III Y~AaS 

1974/7 5 (1967 B. C. ) :.:m 1975/76 (1 968 E. C. ) 3Y caops 

lielc. in: Changes 

Crop 

____ =Q ~1 __________ =_1~ 1 __ _ 
___ 7 ~ 2 _____ 2 ~ ~ __ 

18 . 0 Maize 

~r~~:::~ 
---------
l/heat - - ----- - -

_ §~Et>~~~_ 

Millet -t- -- 2 ~ 2 ----------
Horse 
beans -i----Q~L ---------
Chick 

_ E~a~ ____ -f--U-_ !~~!~ _ E~ '" --- .-± ~ Q-
Harico t 
beans _-j ____ §~2_ ---------
Lentils _+ ___ U_ ------ - - -
Flax 

- j- ---;~ : ----------
Neug 

~~~~~~ ::~~~~~~~~~~~!:::~~ 
___ .:1~ 2 ____ 4 _____ : 1Q ~ 1 __ 

___ 22~1 __ ----:2~Q---- ~--- --!12~ 1 --i 
____ 2~ ~ _____ _ = Q~ g ___ _ -----= - g ~2-- -

___ lQ ~ 2 __ ~ ___ -!~~ g ______ ___ !g 2 ~ ~ __ J 
~ I 

===t~==(==~~~~==~= =====~ ~~ ~k=.: 
____ §~ 2 __ ~- ----Q~Q -- - - --- -----Q ~ Q---
____ 7 ~ ~ __ ~----: ~~Q---- _____ ±§2~ Q __ J 

- - -- ~ ~: - -i----:~~! - --- - ----: ;:~ :--~ 
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Table 20 

COMPARISON O~ C ,OP PRODUCTI ON OF I·L\ J On CROPS IN YEARS 
1974/75 (1967 ~ , C , ) AND 1975 /76 (1968 Z, C. ) BY CROPS 

Crop 

Teff 

:~::;~::::T::!:::: :;:::::::-:::i::::::: :-:~i;: ;::, 
I_§~ !:(;!:'OIE ____ I __ §d~~ ____ ~ LQ~L _ __ ±lL 22L _J ____ ±~2 c 2 __ 
_ ~!!!~~ _____ __ lL§22 ____ 2 L 11~ ____ ±lL122 ___ ____ ±~~~ 2 __ 
Horse 
beans 
Chick 

2 784 2 866 ___ L __ _ ______ ~ ____ _ 

- E~~~-------i--1L22~- r __ 1LQ?1 __ 
Haricot 
beans I 483 32~ ------------1-------------- ---
Field 

_E~~~ ___________ 2 1 ~ ______ 4QQ __ 

+ 82 - --- - - - - - - -

160 

118 

Lentils ____ 422 ______ 1~2 ________ 74 __ _ 
____ 172 ______ ~72 ____ ± __ lQ1 __ _ Flax ------------

Neu 238 752 + 514 
ota 

=~~g~~~Hgl1=_=~2~§t>5~ ==~~~~~Z== ==t~ . §~~=== 

____ ±_ ? ~ 2 __ 

- 27 . 0 J -- --------- , 

~~~~:::: ~j 
- H . 8 I 

----- ------~~ 

____ ±22d_--' 
+216 . 0 I 

==~j;=!~!~J 



Chptcr VI 

S .• MPLlIfG ,.ND NON- S.\MPLING E.:llORS 

6 ~ 1 Sources of Errcr13 in the Sur vey 

As in any type of sample survey , the crop pro­
duction survey is subject to differ~nt type of errors _ 
Generally speakine , the sC'urces 0f errors .in <l sample 
survey are di videct into two r. a in c;roups . These gro:ups a r e: 

(1) sampling errors , and (2) non- sampline errors . 

These type of errors exist in al l statistically 
designed survey . Therefore , the most import['.nt task 

of a statistician is to cesign a sample survey that 
would mininlze these errors . 

SD.Dlpling errors occur because \Ie ~re investigat ing 
only a part out the whole population . Th e results that 
we get by investigating a sample may differ frolJ! the 
results that we; get by investiga ting the ,,'hole popula ~­

tion . The difft.rLnce betweL;n these result:: arE known 

as sampling errors . For selected sample .... 'e C.o not know 

magnitudes of these sampling errors , but Fe can calculate 

average magnitudes of these samplinG errors which can 

be calcul atc.:CI. fror.!. the det3.iled results obtained from 

the sample . ...'he magni tude of sampling errors dep ends 

upon: 

(a) s[>.rnple size , in general the l argGr the sample 

size th(. smaller the sampling error , other .~ 

things being equal ; 

(b) sa~plc design; 

( c ) method of estimat ion; 

(d) variability of the charactoristic . 

- 77 -
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It is difficult to fulfil all the prerequisites 
of having a smaller sampling error or having higher 
precision of the estimates in pr actice . In our case , 
we had a number of limitations of this nature , the 
details of these a r e explained in chapt er II. 

To show the magnitude of the sa~pling error s , we 
have selected the most important charac teristics conne­
ted with area , yiel d and production of major crops and 
calculated their errors which are pre s ~ntc:d in the 
following section . 

Every stage of a survey i s a potential source of 
non- sampling errors . They may occur during the prepara­
tion of the survey , training , intervie .... 1ing , supervision , 

editing , processing, analysis, etc . It is very difficult 
to discover the magnitude of non··sa'U?ling errors but they 
could be minimized by having proper contro l under each 
stage of the survey . Post ent~eration surveys are con­
ducted to calculate the magnitude of non- sampling errors ; 
however , this type of surveys are normally expensive and 
required highly trained enumerators~ \fc did not conduct 
post enuneration survey in our case for the reason ment­
ioned above . In any case efforts were made to observe 
all stage3 of the survey to discover some sources of 
er ':ors \,·hior. migi.t infl1~e~cc the reE..i.ll ts, 
err ors a r e 1\ ts cussed in detail in section 

Non- sampling 
6. 3 • 

6 . 2 Estimates of S~EJing Error~fo r Sel~cted Characteri stics 

The sampl ing errors (standard errors) presented i n 
this section are calculated according t o method described 
in chapter II (~stimation of sampling er rors ) . Calcula­
tion of sampling errors is time consuming and expensive 
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especi ally i n ces<.. , where we hage complicated sample 

de 8ign ~ Therefore , t o save t i me and sio.pJ.ify calcul a":':. 

ti on s , we hav e applied a te chni que kno\1n as interpene­

t r ating sUb- samples . 

I n cas e 'J1: i nter penetrat i ng sub- s2Jllpl e s , s ample 

estima tes fo r e :!.ch of the sub- sa.mpl~s are calcul ated ; 

the va riation be:t\'1e E::-n the. ov~rall 0st i mate and these 

est i mates pr ovides a mean of assessing the precision 
of e~ch est i 'J1a t ~ . 

Five s ub- s amples wer e se l ected at rand om t o form 

the int erpenetrating samples and e~ch sUb- sampl e con­
sisted of 9 pr ima ry sampling units (Vleredas), The 
ca l culation of stancard error was performed os fo llows : 

s ( x ) = 

wer e x i i s the estima1.e for the i - th sub-·sample a nd 

~ i s the overall estimate ca lculatr::d a s fo llows : 

= 1 ~Xi 
X J_ .. _ 

m i ~.: 1 

and m is the number of sub-sample ( i n our case m == 5) . 

Standard e~rors of estimate~ of a r ea under major 

c r ops ca l culated ,:c c ording to above formul a a r e g iven 

in table 21 whcre~.s s t a.ndard error s of percenta ges of 

are a of major crops a r e pr esent ed in t able 22 . In 

col umn 2 e s timate s of char acteristics are g iven, in 
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co l umn ~ - st.:tnd o.r u "errors ('If t hese eE t i mo.tes , and in 
col umn 4 - relatice standar d err or s (in :per cent ) . 

He l at i v e st:1ndard error f or the c nt i mate of total 
area under oo.j -:. r crops ( t otal cropl o.nc1.) is 9 . 1%, wher e­
as f or area under differen t crops vo.ri es f rom 10 . 6% for 
ma i ze to 42. 6>1.> for chi c k peas) . 

Relative standerd errors for the est imat~s of per ­
centages of ar ea under ma jor crops vc.ry from 12. 5% for 
teff to 4 1 . 9~ for l entils . 

Table 2 1 

EST I MA TES OF ;'jill.~ UlInER CHOPS , THEIR STAIIDARD ]jRIlORS AND 

R.kT I VE ST,\NDARD EnRORS BY caops 

I Standard j lte .La"ive 
Est imate standard 

Cr op err or error , ~' ousan ec ares Per cen 
(1 _ . 4) 

t!~f! ___ _____________ 1 21 - ____ 2~ ____ _____ "l<~ ___ __ L _______ 

_ ~~E!~Z ____ _____ _____ 601 _ ___ I L __ _____ 11~ ~ ___ 
- -------- -

Ma i ze 728 ____ I L __ _____ lQ~ § ___ ---- ------------- - - - - ----------
Whea t ___ 29Q ____ 157 , 3 1 , 4 ------------ - -- - ---- - ----------1------------
~~Eg~'e'!! ________ ____ _ 718 

----" ----1-----" "-------------
Mil l et ___ 21L __ ___ lQ1 ____ __ ___ 21~~ ___ 

-------- ------ ----- --
Hor s e beans ___ m ____ ___ lQ? _________ 2~~1 ___ 

~~-------------- - --- -_ ~~~£~_ E~~~ __________ _ __ 12§ ____ ____ §1 ________ _ 1g~ § ___ 
Haricot beans ____ 1L __ 13 _____ 22"'Q ___ ---------- - -- - ------ ------ - ---

~~~~!~- E~~~ ----- -- - -- 107 ___ _ 2L __ 28 , 1 ------- --- ----- -------
Lentil s ____ 2§ __ _ 18 _ ____ 21 ~L __ 

~~------------ -- -- - -- ------- .~--

Flax 82 ____ ?L __ _____ ?2 ~ § ___ ------- - - - --- - - - ---- ----------
~~~'eg---------- ------ 226 t-----2L-- _____ ?2 ~2 ___ 

--- -------
b~g~g~=~~gg~~~g====== =~±gQg=== = b==~lQ= === ======~±l=== 
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Table 22 

PERCENTAGE OF ARB" UNDEH r,IA J OR CROPS . irH:ER 

STANDAaDS ER'IO,lS ,IND RELATIVE STANDARD Ea. tons 

BY CROPS 

! Estimate St andard Kela tive 
error standar d 

Crop error 

'"" Percentages Per oent 
1 ) ( 2 3 4 ) 

Teff 
I-~ ----- --------

___ 2Q ~L __ __ 2~ ~L __ _ __ 1? ~ ~ __ 

~::~!::~~~ ~~~~ ~ ~~~ ~~~:~~~~ 
1. 6 ___ l ~ ~Q __ ---- - - - -
1. 7 ___ 12d ___ - -- - -- - -

'/heat I 8 . 9 __ g~2 ___ ___ g§~L_ 

~!~:::~~~~~~~~~~ ~~ ~::~~~~ --g~ ~---- ___ 1 ~~ 2 __ _ 
__ 1 ~ 2 ___ ___ g § ~ 2 __ 

Horse beans r-"------------------ ~~ §--- __ l ~~L ___ r--- 22~Q- --
r- 2!! ! ~!!:- E ~!!~ --__ ____ 2~ 2 ___ __ l ~L __ . ___ !tl ~ ~ __ _ 

Hari cot beans 0 . 8 I 
-- ------ - - - - -- - - - ------ - - -Q~L-t- -2g~L 

r-E:! ~!~_ E~!!~ ---.--____ 1 ~ ~ __ _ 
--~ ~~ ---t - ~~~~- --Lentils 1. 0 ---------- - - - - - - - ------- -- ---- -- - r- - - - - - - --

Fl a x __ __ 1~ 2 ___ 0. 6 __ 2§~L __ --------------- ------ - - -
Neug 4. 0 0 . 7 17 . 7 
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Estimates of yield for major crops , their s tandard 
erro r s ant'. rel2.ti ve standard errors are presented in 

table 23 . The scalIest relative st2..r. ... ~:-,rd error is for 

teff (6 . 7%) and the high est fo r haricot be ~ns (37 . 1%) . 
On the average , the relative standard errors for yield 
of major crops <lre smaller than r el:ltive s t andard errors 

for area under different crops . 

Relative st2.ndar d errors for crop :lro duction which 

are given in to.ble 24 are usuall y hither than rel evant 
r elative s tandard ~rrors for area uncle:r crops and yields . 
For cr ops s uch as teff , barley and maize rel~tive stan~ ard 

errors of production ar~ about 20~ ; whereas, for wheat it 
is r ather high (35 . 8%) . The standard error of production 
i3 the high'es~ for ch ick' peas (40 . 3~~ ) , - and . the 'smallest 

for ~aric ot beens (16 . 1%) . 

Since we inve s tigated the same 30 were-daB in both 
years and correla tion between consecutive years is usually 
high (over 0 . 7) , the standard errors fo r the differences 
between r elavant charcteristics in ye:;o, rs 1974/75 and 
1975/76 (presented in chapter V) might be much smal ler 
than standar er rors for charcteristics in year in 
question . 

The prec ision of the estima t es of the character ­
istics of interest mi ght not be very satisfactory . 
This could be du e to two f actors : 

i) our s ruaple size id not large ~n0ugh , 

11) our s ~mple design is a thr ee - stage selection 
of units and the first - stRge sampling units 
(wer ee.o.s) are heterogeneous f rom the size 
point of view . Precision of these estimates 
could have iml) r0Ved easily if \Ie had used 



- 83 -

administrat ive sub- division as l'r inary sampling 
units , However , we Wer(; not in 3. position to 

do so whcn we conducted this survE;Y fo r the 
simple re:ason that it is ver y c0st ly to prepare 

such frnme . 

Table 23 
ESTIMATES at' YIELDS , THEIR ST,\NDA;(D EICa-lS AND 

REL\TI ~.J: ST.!,NDARD J.:RrWnS BY CilOPS 

Crop 

1 

t.t, l ati ve 
st2.ndard 
error 

Quint als per hectar e Per cent 
- - - (2) - I \3")-- _ ( 4)_ ---j 

=~:~!!~======== == = =~ :;~====t===i;!=== == = ~ ~~ :=====-
_~~~~~ ______ ___ __ ___ 2~ § __ __ __ _ ! ~2 __ ___ _ ! §~! ____ _ _ 
_ ~2rS~~ __________ _ ! !~ g ____ ___ g ~ Q ______ !~ ~ g _____ _ 

1=~;~~:=~;~;; == = == i==l~ ~ ~==== = == ~~~= = === =~~~~=====1 1 _9~!2~_E"~~ ___ _____ _ 2~ g __ __ ~ ___ ! ~Q _____ _ !~~ 2 ____ _ ~ 
_~~r!22 ~_ ~~~~ s __ _ 7 ~ § ___ ____ g c~ __ ___ _ ~7 ~ ! ____ _ 
_ ~!~~~ E~~~ _______ __ ~~ 7 ____ ___ ! ~ ! _____ _ g2 ~ ~ ____ _ 
_ ~~~~!~~ _________ ___ 7~ § ____ ~ __ _ g ~§ ____ __ ~1~ g ____ _ 
I_~~~~ ____ ___ ________ ~~1 ___ ____ ! ~Q ____ _ _ g2 ~ 7 ____ _ 
I Neug 3 . 3 a. 7 19 . 7 
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Table 24 

ESTIM:i.T"'S (IF ChOP P:loru eTlON , TH "I ~ ST*JfrLnn 

EHtlOF.3 eND :U:L TlVE S'l\lNDAltD !:({,\.J.-.. ) EY COPS 

Estimat~ ~;~~~ard tfeTut ive 

Crop stnadar d 
error 

1 ousan a uint~p Per - cent-

~ l l , §?2 ---m ?: i1m t --~ ;~2 __ _ Teff - -- - - - -- - ---- - - -
_~~.~~l _____ ____ 5 568 1, 002 18 . 0 

-- -~ - --- - ------ - -- - - - - -- - --- ---
Maiz e 13 106 2 739 20 . 9 --- - --- - - ------- ___ l. _____ _ _ _ _ l. __ _ _ _ _ -----------i , 
lIheat 4 821 1 726 

35 . 8 ~ - - -------- - - - - - - ---,------__ _ _ .2. _ _ _ _ _ _ - ------- - -

-~~.~~~-- - - - - - - 8 034 2 057 ___ g2.!§ ___ _ __ 1.. __ ___ __ _ _ 1. _ _ _ __ _ 

r1illet 3 11 2 _____ 7~2 ___ 23 . 3 . -------- -- - ----- _ _ _ 1.. _ __ __ ----------1 
Horse beans --g, §§§-- 908 31 . 7 I - -- - - --- ----- -- - - -------- - ----------1 

_2~!"~_p~~~ ___ __ 1 021 ___ __ 111 ___ __ _ 1Q ~ ~ ___ ___ l. _ _ _ __ 

Hari cot be an s 323 52 _ __ 1§!.1 __ _ ---- - --- - - -- - - -- ---------,-----------
-~!~!Q _p~~~ -- - - - ___ _ 1QL _____ lSL_ f- ___ ~l~L __ 

Lentils ___ _ E:L _____ l :?Q ___ ____ ~:?~2 ___ --------- -------

-!:~:- - - ---- - -- -i - -- - ;!;- -
88 f- __ _ ~l~L __ ------- - -- -

204 27 . 1 
- -
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6 . 3 i1ain Sour ces of Hon- sampling Er!2.r~in the SurvEY 

It is very important to describe the condition 
under which this survey was conducteil. for this cont­

ribut(l; B a lot to thE: quality of the st~tist ical date 
one can get . 

There W3,.B fA. very limited number of perEcnnel, 
vehicles [!nc1 equipme:lts avaialble in t~le i1inistry . 

Ther efore, additional manpower , vehicl£s ~nd equ i pment 
were Eup ~J le !!II!;n ';t::: by other aber~c.itS (r.r~\inly eso). 

The: me,in Imi ting factor, ~lO\'l ever, \.'.:'..8 tIle lack of 

adequate fr ame . There was no list I)f enum~ration areas 

or far m holdings aVC!ilable for cc..mplc s(;lE.ction . List 

of administrative sub- ctivisions were out of G.'1te and 

had to be Uf, - dated in the fi f. :'d .. List of hold ings in 

the selected 9.aJlinistratiYe sub- divisions were supposed 

to be prepared by house to house visit; h~wever , it has 

been discovered dU!'i ng fi€ld super'lision that some en­

umerators have used merwry lint instead, .. s 0. resul t 

of that , it is possibl e that some holui!1gs ::!ight be 

missed and th(; unr.:J.ber of hold ings c:)uld tc unc1.erestimated . 

On the other hand. some enumerators l.H''lC(! ~. l ist of I:l·""mber .... 

of Farmers' Lssociatlo!1s as a fr.ame for ho l d ing select i on . 
Sometimes from the same holding two or me·r persons were 

membe r s of Farm0rs ' :lssociation , and t h is might gi ve 
ove r estimation of thE namber of holnings . 

The secane: scurce of ncm - sam1ling errors .... ms non­

response . Out':)f 5 , 130 holdings selected ·~r , g.52 only 

were accepted for processing ( Le . 86.8~~) . The 
breakdown is as follows : p,,"3~ n~yi: "} cntact;(>d~ 5 .. $ 

refusals , 1 ,J~ rejected during editing . Out of the 

4,, 360 fields selec ted .for arE.'a measurement s 3 , 463 were 

accepted (79.5~ %) a s correctly done . 
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/.nather SO".U'CE; ()f non-sampling errors was from 

interview of f .r7"er::: . "rel). uncer 0::1 ifferent crops 

and yield of t: .(;se crops were sit;nific2,ntly underes­

timated , 70 correct tt.is field arc3. rr.ensurei1lcnts and 
crop- cuttinb: t.xpc:rimen ts WE::r€ conluctcd . On th e aver age , 

aren unter !laj Qr crops waS underestim~. ted by 28~~ .('froI!l 

1456 to 8 1 ~J) . Yields c'"'lculated acoorcing to farm ers ' 

r eporting were n150 significantly un'~erestimated from 

16% to 139/ . l!ow€ver, area anG. y ie ld were corrected 

using apprQ prrate correction coefficients . 

Last but not l east the enumerators wt:re also 

source of non- sam· ling errors . 
great role in the efficiency of 

"::numcrut ors p l a yed a 

the survey , Despite 
all the efforts ronce to organize the survey , it was 

di fficult tC' ensure adequat e training in the.. field 

and control them effectively . 

6 . 4 Concluding ;'. crL'nrks 

Crop proc' uction survey was C0'1(1uctr..;d morE: effi­

ci"ntly than last agri cultural saOlplo survey . In 1974/75 

only 2 , 741 holfings were in~Erviei'/eC , 1, 907 fic: l d area 

measurements were cc rtducted , and crop- cutting experiments 

wer e carried out on 126 plots , \'/hereas in 1915/76 the 

particulars are o.s follows : 4 , 452 holdil1€,s were inervi­

ewed (62 . 4% more) , 3 , ";'53 fi Gld a rc'1 ..... l . .asurements (8 1 . 6~ 

more) , and 1, 7-1-2 p10ts (871 fi!3lds) \'/(..rc )-3.rv~st(;d 

during crop-cuttin~ experiments (13 . 8 times more) . 

There was lack ·:·f ac€quate flElld eC:!"J.ipmbnt r..n0. survey 

equipmEnt wr·.i.ch i'!"!fluenced the results signifi cantly . 

Field supervisicn was o. lso not properly (lone 3nd shoulJd 

be improve d in th~ future . Despite of a ll of these 

weaknesses th~ rEEul ts that we go'; an .. very useful 

because they are c011eeted using seL .. ntific mt.thod . 
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ANNEX I 

THE RESULTS 

OF CROP PRODUCTI ON SURVEY 1975/76 

BY REGIONS 

1 . Northern ReGion (Eritrea , Ti gre , Wo llo ) . 

2 . North- Western Reg i on (Begemdir , Gojam ) . 

3 . Centro l - 1tlest ern Region ( Shoa , Wellega ). 

4 . Eastern l1egion ( Il.russi, Hararghe) . 

5 . South- \iestern ReGion ( Illubabor. 

Keffa ) • 

6 . Southern Regi on ( Gemu Co fa , S ida~o , Bale) . 
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Table 1 . 1 

ESTI M;,T]';S OF /I,;:,. , PRODUCTI ON {,ND YIELD OF rl~JOR 

CROPS A .. CORDING '10 FhK"U,qS I :U;PORTI NG I N NOilTHERN 

RLGION 

Cr op 
Ar ea Product i on I Yi el d 

Thous and - Tnousan 
hectar es uintals 

Qui nt als 
Pe r ha . 

I Teff 284 . 6 I 1 420 . 1 5 . 0 ,--------------- --------------~------ ---------
: _~~c~ ~¥ __________ __ 72~ 2 __ ____ 2~§~ 1 _ ~- - - §~ 2 -- -
I _~~~~! __ _______ ____ 21 ~ 1 __ ____ 2~Q~2 _ J-- 1Q~ 2-- -

\ ~~:~::~~~~~~~~~ ~~~ ~ ~~:~~~ ~~~~!::: :~~t~~:: :~~~ 
I_~~~~~ ! __ ___ ___ ____ ~1 ~ 2 __ ____ ~Q7 ~ 1 __ ~ -- 2~ 2 ---
_~9'§ ~_ ~~~~§ ____ ___ 1§~2 ___ ___ l~~ ~ ~ __ ~ --Z~ ~ ---
_£Q~£~_2~~§ ________ ~~ ~ Z __ _____ Z~~Q __ ~-- 2" 2 ---

1_~~C~£9!_~~~~§ __ ~---- 1 ~ ~-- ______ ~~ 2 ____ §~Q __ _ 

~~~~~~-E£9§ -- - --~--- 1 ~ ~ 2-- _____ 2~ ~2 ____ 7 ~ ~ ___ _ 

, ~~:~~~~~~~ ~ ~~~~~~~~~:: ~~~ -~~~~:~:~ ~~ ~~ ~:~~-~~I 
~§1 ~£· 'e§ ~~m-_. ~- -_-_-_ -_-__ -_--_-_ ~ -_~~~ 2~=_. 3~~~ 8 9 3 9 I . t ~~~~~~~~~~~r~~~~~~~~~ 
Others 0 . 4 1 . 6 I 4 . 3 

_~g~gl=£ ~g~1~Qg = ==~~~ .2== = =~.2~€.2=====§. 1= === 
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Table 1. 2 

ESTIM,;TES OF AH",A , PHOUUCTI ON /;W YI ELD OF MAJOR 

CROPS j,CCO;WING TO F"Rr,E,HS ' H':PORTI NG IN NORTH ~ 

\/ESTERN KEGION 

I -
Area Product i on Yi el d 

Crop 1 ~noasana '"ousano C1Uln W l S 
I h€cta r ~ s quinta ls pe r ha . 

, ( 11--f-I 2 ( 4 ) 

I_!~ff _____________ ~§7." 2 ___ ~ . ~2~" 7. __ ___ _ 2"L _ 

I-~~,!~~-------- - -- ~Q§" ~- i---- ~~§"~- - ___ _ ~ "L~ 
I _~b~~! _________ _____ ~ " Z_~---- - ~2"~ -- I 

--- -;~ :--1 _~~!~~ ____ _____ ____ 2Q"2_J ____ ~ ?~ "§ __ 
I 

~~~ ~~ ~ !~~ 1 -!~~~:~~------- i -- -;~:~ ;-
I 319 . 5 ---- - ------
___ _ 2~§"L_ ---------------1--------- ---------1 

Hors E beans 13 . 0 41 . 9 3 . 2 

I ~;~~~~~;;;;~~~~ ~~~~ ~~: ~ ~ ;~~~~~~;: ~~~t ~~~~ ; : ;~~ i 
I Hari cot beans - ! - -1----------- ---- - --------1-- - -------- ---- - ----

! I 
1-~!~ !9 -E~~ ~---- 4 - - - - 2~" 2- l --- - - §~"2- -+---- ~ "~--

I Fl ax I 29 .9. 50 . 8 1 . 7 ' ---------------,---------,----------- ----------

, ~~:~:;;~~~~~~~~ ~~~~~~~:~~~~~~~~~::~~~1~~~~~ :;~~ 
Other s 1 . 1 I 5 . 8 5 . 



I 
I 

: 
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Tabl e 1. 3 

ESTHIt'rES OF mEP, . PRODUCTION MD YIELD OF r'~.JOR 

CROPS /.cCOr.)J NG TO F,·R~'ERS ' ",;':PO'lTINC IN C",~;TRi,L 

',LST~HN REGION 

Ar ea prOductio~l Yield 
Crop l'11ousana ,·nousana i ll'ulmaH 

hectares quin tals per ha . 
( . L ) \ \ 4. 

I_ :r:~g __________ 336 . 6 I 2 073 . 2 I 6 . 2 -------------'-------1---------

Flax 2 .4 

~~~g ________ __ __ __ ~~ ~ 1 __ 66 . 1 2 . 0 

Sesame --------------l----------
Others ___ +-__ ~1~6~.~3 ~----7~3~.~3~4_~4~.~5~ __ 1 

I 

~!Q~g~=g~£g~g~g _l . ~lZ. §==_=Z.~~l .§==_ === g.~==== 



- 92 -

Table 1. 4 

ESTI MAT<:S OF ARE.\ , PRODUCTION tND YIEW OF HI.JOR 

CROPS ACCORDI NG TO FAR~:ER'; ~ REPORTING I N EI.STERN 

REG I ON 

I I Ar ea Prod uc tion Yield 

I 
Crop Thousand Th ousand Quinta ls 

hectares quintal s ner ha . 
l " \ ' ) 

Teff ___ ~2 !.Q __ ____ :m ' 1 __ --- ~ , ~ ------------------

-!!~!:!~L-------I--1~~" § --i----2Q1"~ -- ___ §"L __ 
_ ~~~§~ _____ _ ___ ___ Z~ " 1 __ ;----2§2"2-- ___ §"1 ___ _ 

1-~§!~~-- - --- - --+---71 , §--~----~§~"~ --i---§"Z---­
'-§Q[I~~!---- - - - ~ - - 11~ ,2 - - J--l .Q7~,2 --1---2 "§ ----
_~!!!~~ ________ 4---- 1 " 2 --~--- -- -2"Q-- ___ §"Q ___ _ 

I -~~!:~~ ~~§~~ ___ 1--- - 1 "Q------- - - ~" §-- ---~ "§----
1_c::~!~~_I?~§~ ____ ~ ----_ = ____ 1 _____ --=--_ ----=-----
_~e[~2Q~ _~~~~§ _ J ___ l~, 2 __ _'[----2~~ §-- ___ ~,7 __ _ _ 
-f~~!~-E~~§ ----i---- ~ , ~-- - ____ 1Q, ~ _____ ~ ~ 2 ___ _ 

':;:::!!':::::::1:::;;::J::::::::: ::;::;:: :::: 
-!~~g-- - -------l- -- --=---- ___ ___ = ___ J ---=-----
I-§~§ ~!~- -- ____ -+-__ Q "1-__ -- _ - .. Q ~ ~-- -1-_ - ~, Q- ---

Othe rs 0 . 2 1 . 1 5 . 0 



I 
I , 
I 

- 93 -

Table 1" 5 

ESTI TwLdt-3 OF ~.-. "r.=.,. , 

CROPS ACCOP- DIiiG TO P}i(EEh3 ' flEPO, :TING I N SOUTH -

'rJ0STEBN H: .. GION 

- --- I - -
!,r ea Pr oduction I Yi e ld 

Crop Thousand Thoasand Quinta ls 
hect?res aui nte.ls ne r ha , 

1-"" ----------1---"" ' -
( 

__ __ 2§§,L 

~ ~~ ~ ::!~~~ _~~£! "~ ________ ____ 2~ ~~ _ _____ ~§~ 2 __ 
Wheat ' 10 . 3 _____ 2~~Q __ 3 . 3 ---------------,--------- ----- ----
11a ize 

I 
1 543 . 7 __ __ Z, ~ __ , 213 . 5 ---------------1--------- _ _ _ .1 _ _ ___ _ _ 

_§2£gl!~'!' __ __ ___ L __ 2Q~,2_ ____ Z§l ~L _ ___ Z,2 ___ 

I-~!!!"!---- - --- I ___ _ 2~ ' 2_ ____ ~ 2§,L _ 7 . 3 , 
! 

4 . 7 20.4 -~~ ~~:;~] 1_~2£~~ _~~~~~ ___ --- - ----- ---- - - - - - --i _~l!!£LE~~~ __ ___ _____ ~ ~L _ _____ 0, Q __ -' ____ 2, 2 __ I 

I ! -~~£!£2!-~"e~~ - 1- --- - 1 ~§- __ ____ ~ '~ ___ r---l,2-- j 
: _ !::!~ ! ~ _l?~e~ _____ L __ __ Z, ~_ ..; _____ 12, 1 ___ 1 _ _ __ ~,§ ___ ' 

, , I 
_!=~~!gL __ ___ _ ~ ____ Q ~ J _+ _____ Q,~ __ + ___ 1 ,L_ 

-[!§~- -- -------t----Q ~ 2--r ---- -~ 'Q---r- - - z ' ~---
_~~~!L __ _ _ ____ _ _ _ ___ 1, § __ L _____ 2 , ~ __ _____ 2, L __ 

- §~~~~~ - - -- - ---- - --- -=- - ------=----L----=-- --, 
Othe rs 1 . 5 2 . 5 1.7 

=I2~§1=~,2g1g~~== ==~§b '~====~.§b~,2= = =l === §~~=== 
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Tab l e 1 . 6 

ESTIMATES OF ARJo:,\ . PRODUCTION AIm YI ELD OF MAJOR 

CROPS ACCORDI NG TO FARMERS ' REPO~TING IN SOUTHERN 

REGION 
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'fable 2 . 1 . , 

J~verD.gc .s. r eD. I 
Number I per field I .' r ea corr-c -
ff"ld d- ". t" -Crep 0 ~ e I accor ~nt. 0 I tion coeffi -

~easure- -- . 
ments measu- I .ar mL r s I c~ (;nt 

I I r emE-nt r eo rot • 
in hE::ctDr es 

----',"1 '\"') ---;-1 -'I 2'1")'- 1 ( 3 ) j (4) : ( 

_r!ff _________ ~- -1§2----~-Q . ~Q§- --Q. ~~~--t--- l . ~§l ----- ) 
-~!r!!l--- - ----j'- - - §Q----~-Q· ~Q§-~--Q· ~~~--1- - - 1 .12§-----1 

, ::::::~::::: : : 1::::!:::: f::::~:1::::;;:::1::: ; :1:1:::::I 
1----g

--- ------------------ - - - ------ - ------- - - - - - --------

1,-!:gn!~------- ~- .. -§L--LQ.~Ql-l -Q. 1Q~-- 1- -- 1 . 'i!~~ ----J 
I ' I 

I Hors e boans I 42 ! 0 . 222 0 . 131 1 1 . 693 [ 

1_~!r!~9~_9!!~§ __ __ ~ __ __ ~ - Q. 17Q- -- Q.Q7Q - -~- -- ~ . 21§----- i 
[ _ ~!~!~ _ E!!§ ___ ---g§----t - Q. 12~- - --Q .1 7§--~--- 1 . Q§g-----
I ):!~~!! ~------II __ 12 ____ +_Q!m J_Q!m _+ __ l!§Z§ ___ _ _ 

i ~~:::~ ~ ~~~~~~~r~~:~~~t~::~~~t~~: ~ ~~~~ ~~~ ~ : !~:~~~~~ 
-~~!:~: ----- ---~--~------' --~----+--~ ---------= --------1 



-- 96 -

Table 2 , 2 - , 

1- -I ,Iverage ;;;;-1 
Number I pe r field i /,roa f f" Id ... correc-

Crop 0 l E. I according to tion coeffi-
measur~- c ~ -

1 I ments I mcasu-: ..Larmf:rs! ciant 

I 
rcm?_nt l rep2.~ 

In hectares 
__ -< 1) -- : ( 2 ) : - '3 ------i (5') 1 

1-!!ff------ - --- t -- !~!---- ~ - Q : §!~- t - Q ! ~2Q---~- -- ! . ~~~----~ 
1 Borle)C I 34 I 0.387 ; 0 . 333 I 1 . 162 I ------ --------r---------r----··--r---------r------------t 
I-~~!!~- - --- - - --~---= -- - - - t--= -- - - ~ - -=--- - - -~- -- - =-------­
' _Maize I 29 0 . 297 1 0 . 259 ' 1 . 147 ! 
1 ---------- - - -- t- ---- ----r - - -- --- t -- ·- -----~------ - ---- - ! 

i~!:~:~~~~~~~~~~t~~ ~~~~~ ~~ I:~~::~:~t~:~:~~~~~~~~ ~ :~!:~~j 
Horse beans I -8 1 0-·330 1 0·. 295 1 1 . 119 I ---------------t---------r-------r----------t-------------
Chick Euas 1 16 I 0 . 750 i 0.394 1 1 .904 I 

1 ~~;~~;;! ~;~;~;~r ~ ~ ~ :~~ ~ ~~I ~~ :~~ ~~ I ~~ :~~~~ ~~[~~~~:~~~~~~~l 
_E~ !!~_P~!~ ____ I __ 21 I 0 . 409 1 0 . 339 1 1 . 206 I T -------r------ T--- ----·--r ---- --------l 
_~!~!~ !~ ___ ____ ~ -- -- Z ---- l-Q.~Q~ - ~-Q .~7Z - -- ~ --- 1 .Q2~--__ I 

1 ill 1 _!':!!,, ___ _______ + __ _ 17 ____ L _Q. 22~ _. _Q .~Q~ ___ 1 __ _ Q .27L ___ ! 

r!!~g- - ------- - f--!QQ - ---}-Q· ~~2- {-Q.~2~-_- ~ --- ! . ~1§----~ 
-!:::~:------- - ~- --- 2-- - - t - ~~ 22Q-!- ~~ 2SlQ - - - t --- l ~QQL.-- j 

=~~~g~ = £ ~gg~ 1lQ\l = =~~~= = = = I = = ~= == = .. = = ~= = = = == t = = ~ ,&~ ~=" = = ,I 


