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This is a consecut ive r eport on cr op prod.uction sur­
vey , i . e . on a r ea under :;G.jer crops , yield and producticn , 
for the 1977/78 ( 1970 E.C. ) production yeur . Such repor ts 
ar e publ ished overy year since 1974/75 (1 967 E.C. ) . 

The pre:sent r &por t was pr epar ed on the basis of the 
findings of the hgr i cultural Sanpl e Surv ey 1977/78 ( 1970 .. 
E. C. ) which was conduc t ed between Mar ch and May 1978 . -1. s8r.lpl e of about 4 , 5~)O holdings were: se:lacted of 

which only 4 , 1 51 h r, lding s were intervi ewed . Pr ivate pea­

sant holdings were investigat ed on saopling basis i n 10 
regions , excluding Bale , e ritrea , H~rarge and Tigr a i. 
The data on a rea , production and yield of state f arns we­
re cOMpilEd fr on the docUl,eonts proc.uced by th e St.Clte Far!:'l 

Developnent .. uthori ty J whe r eas the data f or ccopernt i yes 

\'re r c assessed using indir ec t approaches . 

The results of the :'uricul tur n 1 50rple Survey 1977/78 

(1 970 E. C . ) are t ? be published in t wo v oluoe s . This V0 -

lU!':1e ( v c lur::e I) dcnls with a r ca , prrducti(ln , yi e ld , use of 

f ert ilizers and ~arke ted production of najor c r ops ~nd the 

next v '-"lune ( volur..e II ) sha ll f ocus on l and utilization , 

cost of c r op p r oduction and faro ir.pleJ!,ents . 

This first v o lur::e c 0!:prises of f our chapters and five 

nnn e xes . The first chapter deals with the area , prr.duction 

~nd y i eld cf ~ajor c r ops . In chaptar II results o f use c f 

f ertilizer s , c r op de.;,age and !T3. r kcted pr cducticn a r e pre ­

sented . Chapte r III is devoted to corpari son ~f c r op pro­

duction data f or 1976/77 ( 1969 E.C ,) and 1977/7R (1 970 E. C.) , 
using st~tist ic~l t es t . Chapter IV describes n~n-response 

r a tes o.nd est i r.lates o f sanp1inf error s • . , 

, 
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This rep ort conta ins r.orc infor r.:o. ti on thun p r evious 

reports published in the I nst three years . The f _llowing 

t opics are c over ed by the five l.nnexes a ttached ! 

(i) nethod of corr ection f er c r op pr od uction esti',c..te s 

obtained by inte rview , 
(ii) c onparison of 3. r e:l , p r oduction a nd yield of J:,8j'J r 

cr ,')ps f e r the wh, l e count ry f or the l a st f our yea­

rs . i . e . fr on 1974/75 (1967 E.C .) t o 1977/78( 1970 

E.C.) • 
(iii ) a ssessr.'ent " f Sell€ c o:.ponents of F'o0d BD- l ance 

f or 1977/78 (1 970 E. C. ) v;ith prelini nary f or e­
eest of f ood defiei t in 1978/79 (1 971 E. C. ) • 

(iV) preliminary crop ~roduction f orec ast in 1978/79 

(1 971 E.C. ) . 
( v ) survey resul ts by regi ons • 

This report was written by Dr . J an Kardos , FlO Stat i ­
stician, and :.to Gh ebre Sel a ssie {v'iebr ahtu , St Sltlstician , 

Head of ~gricultur~l Statistics Section . The c cordin~tor 
o~ the survey was .. t ::: Ycho.nnes Hagos , Statistician , I.gri­
cultural Statistics Sect i on . Th~ date were pr ec essed on­
nually by the supe rvisor s I) f the Pl anning ond Pro!:;,r ac8.ing 

assistance fr on the Operation Qnd In-Departnent with 
f or oation Centre of the ~{(:: lief and Rehab i litation COLloi -

ssion • 
. ;c woul d like t o extend our appr eciat i on t o all who 

have cont ributed t owar ds thc publication ('I f this r eport • 
• \11 cOTJr.'lents tha t c l)uld i npr ove the qucli ty of our sur­

veys are mos t ... teIc on€: . 

B~~ru Gebre Egz~o.bher , . , 
j i.;. ' 

-" 
jl.~/... r-.-l,dd is Ababa , i.ugust 1978 Head 

• PI "mning and Progr al1f:! ing Departoc· nt 



Chap t e r I 

AREA , PRODUCTION AliD YLELD OF MA JOR CROPS 

1 . 1. l!!!!:..<?E:.~ct~ 

Dat a on area , production and yi eld of major cereal s , 

pul ses and oi l crops were collected by interv i ew method 

during the Agricultural Sample Survey conducted in 1978 . 

These majo r crops inch:.de: teff , barley , wheat, maize , 

sorghum , millet , horse beans , ch j ck peus , haricot beane, 

fi e l d peas , lentils , flax , neug , vetch and r ape seed . 

The abcve mentioned data were collected from private pea­

sant holdinb"s I on s!::.l:lpling basis/, cooperative e nd state 

f a r ms / by complete enumeration/ . 

The data on area and pr oduction of the majo r crolls wer e 

c ollected by interview Lng ~he holders . However , f rom our 

pr evious expe r ience , it is we l l known that such data a r e 

u s ually underestimated . Therefore , it is necessar y to fi nd ,· 

a co r r ec t ion coefficient to adjust the holder ' s estimate . 

To de r ive such corre ction coe fficients for such data , one 

mus t use objective methods , Le . fie ld area measul'emen t s and 

crop-cutting experiments . Since the data f or t he Agricul­

t ur a l Sample Survey were collected by interview method onl y , 

we have to find some means of adjusting these data . I n the 

la~ t thr ee crop production ' surveys ( see:: (s1 J ~ [2J p.nd[ ~ ) 
tha t were conducted in 1974/ 75 , 1975/7 6 end 1976/ 77 ( :1967 S.!;. 

1968 E. C. and 1969 B. C. ;? ~Qth objecti ve and i n terview 

methods were applied . Based on t hese two metlJo d s , cor rection 

coef fic i ents f or adjus ting the holder ' s estimate we r e deve­

loped . 

Ar ea and productic.n wh i ch .... ere r eported in lo cal uni ts were 

converted lnto metr ic equivalents{ heotares or ki l ograms) 

(see [5 J) and corrected according to a ccepte d mehods . The 

methodology of t he co r rection fo r crop pro duc t i on esti mate s 

ob tained by inter v i ew is described in the Annex I . For a r ea , 

- 1 -
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l ocal units were c onver ted into hectares and this convertion 

was calcula ted according"b the last three years field area 

measurements and interview me thod ( about 12 thousa nd fields 

were measured during that period.). This converti on a lso 

include s correction f or ;.hc underestimation reporte d by ho l -

dera . 

Correc ti on of area and pro duct~on was done at regional ' 

l eve l , then the yield of each crop i s t he ratio of t he 

production and ar88 under crop in question , i . e . 

Where P . stands for production of crop 0 , in r egi on i , and c, 

8
01

- area under crop c in r egion i . 

To estimate the to t a l production and area of each major crop 

for the whole country , the pr oduc tion and a r ea of all reg ions 

for each major crop was summed up r espectively , i . e" 

10 1Q 
P = T " P A = """ a 

c "'->. ci c 
1=1 

ci 
·.~=1 

P 
and the yield is the r atio of Pc and A i . e y. c 

c ' = c 
A • 

Tbe data production and yie ld of the major . c on area, 

cr ops presented in this chaptor are generali zed f or the whole 

oountry excludi ng1h"e r egions which were not covered , ( i . e . 

E"ale , Eri t r ea , Hara~ge and Tigrai . ) However , a t.tempts have 

made to assess relevant data for the whole country . In 

Annex II compari son s of area , production and yield of major 

crops for the last f our years ar e presented . Results by re­

gion are given in the Annex "V . Informati on on the pr ecision 

of se l ectQd chr" racteristi ces arc g iven in Chapter IV of this 

report. 
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1.2 . Area. produc tion and yield of major crops f or private . s 

poaa6Dt hOldi ngsl main seasen/ 

The survey cJcnred 'Orcgions , excluding Bale , Eritrea , 

Hararge and Tigrai . Area under crop in question and pr oduc­

tion of this crop are estimated at regional l eve l (for details 

see Annex V: ) . The est i mates of the total area unde r crop 

in question as well as the total production of this crop a t 

national level are t he sum of the area and the pr oducti on 

for all the regions respectively . 

The estimate of the total area under majo r crops fo r 

the country is approximately 4 . 4 million hectares ( excluding 

Bale , Eriteea , Hararge and Tigrai ) . Area under teff is 1 . 2 

mi ll ion hectare s (26 . 7%) and the production on this area being 

9 . 3 million quintals with menn y i eld of 7 . 9 quintals pe r 

hectare . The tot?l a r ea under barley is estimated to be 

0 . 67 mi llion hectares (1 5 . 3%) with total production of 4 . 9 

mdllion quintals and mean yield of 7 . 3 quintals per hectare 

(qt/ ha) . \'ihereas , the total area under wheat is estimated 

to be 0 . 4 mill i on hectares ( 9 . 2%) with total production of 

2 . 4 mil lion quintals and mean yie ld of 6 . 4 qt/ha . The esti­

Natcd area under mai ze i s approxima tely 0 . 76 mi l l ion hectares 

( 17 . 3%) with total production of 7 . 6 mi llon quintals and mean 

yield of 10 . 0 qtjha . Sorghum , one of tht:l major cereal crop 

occupies an area of 0 . 4 oillion huctarcs ( 10 . 0%) with 

total production of 4 . 5 million quintals and mean yie ld of 

10 . 2 qt/ha . 

The above ment i oned five major crops occupy approxi­

mate ly 79% of t he t otal area under temporary crops with the 

total pro duc tion of 29 . 7 mil lion quintals ( 81. 3% of produc-

tion of all majo r croops ) . For details s ee table 1 . The data 

presented in this table are the final est i mates of a l:'ea , 

production and yield of major c r ops for private peasant holdings 
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Tabl e 1 . 

ESTHIATES OF AREA. PRODUCTION AND YIELD 
OF l1AJ OR cnops I N 1970E.C . (1 977/ 78 ) 
FOR PRIVATE HOLDnCS ( MA I N SEASON)* 

- - --
To t o.l area Productio 

Thousand frhollS () nd 
Crop he ctares per ct-)nt quintals 

- --
( 1) (2) (3)- (4) -_ . 

Teff 1 , 17 8 . 6 26 . 7 9. 264.5 
- -

:Barley 674 . 8 15 . 3 4 . 942 . 4 

Wheat 402 . 3 9. 2 3. 3b8 . 8 

763 . 1 -- . -
Naize 17 . 3 7 , 635 . 6 

Sorghum 443 . 9 10 . 0 4. 519 . 0 

African ~let 157 . 4 3.6 1. 544 . 3 

Horse beans 294.3 6. 0 2. 625 . 9 

Chick pe as 109 . 3 a . 5 828 . 3 

Haricot beuns 16. 4 0. 4 107 . 0 

Fi eld peas 102 . 7 W- 713 . 8 

Lentils 50 . 3 1 .1 259 . 1 

Flax 22 . 0 0. 5 88 . 7 

Neug 108 . 0 2. 4 343 . 8 
-

Rape sc..:d 
- - 0. 3 0. 0 2. 3 

Ve tch 35 . 7 0 . 8 212 . 5 

Oats 17. 2 0. 4 120 . 0 

Sesame 0. 3 0.0 1 . 9 

Others 66 . 0 1 . 5 x 

Total 4412 . 6 100 . 0 36. 577 . 9 

--- --I --- -----
* Excluding Bal e , Eritrea , Harage and Tlgrai 

Yield 

Quint E\ls 

per ha 

( 5) 

7. 9 

7. 3 

8. 4 

10. 0 

10 . 2 

9. 8 

9. 9 

7. 6 

6. 5 

7. 0 

5. 2 

4 . 0 

3. 2 

7. 7 

6. 0 

7. 0 

6. 3 

x 

8. 4 , 
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1 . 3 . Area , p!:'od}lcUon and ;dcld of major crops for state farms 

and cooperatives 

The data on area , production and yield of oajo r crops 

in state f arQs were co~pilcd from th0 publ ~ cation8 and 

documents pr oduced by the s tate Far m Dove l o pnent J.uthori ty 

( see L7J ). The oajo r c r ops grown in the stat e f a r ms a r e : 

ma i ze , wheat , s or ghun , tef f , hari cot beans , mil le t , chick 

peas and sun fl ower . 

The total ar ea under the raojor crops f:lcntioned above 

is approximetely 25 thousand hectares with total producti on 

of 125 thousend quinto-Is . Ar ea under I:lo.ize occupi es 11 . 1 

thousand hectar es ( 68 . 7%) with total production of 582 . 1 

thousand quintals and averaGe yield of 34 . 0 qt/ ha while 

the area under ",heat is 4 . 2 thousand hectar es ( 16 . 9%) , 

with total production of 82 . 8 thousand quintal s and 

[;loan yield of 19. 7 q t /lE..For detail see table 2 . 

Area unde r majo r crops in cooperative i s esti mated 

to be appr ox imately 44 thousand hectares . 

" Coopo r ative far r.ls u a r e farms which arc jointly ope r a t ed 

by all 1Ij(~r~bers of a Fea.sant Associati on (for def ini tion 

suc l4 , pp . 44- 46; ) .The data on a r ea , pr oduct i on and 

yield of majo r cropS for cooperative f a rms were es timate d 

using ind i rec t appr oaches based on the pr evious sur vey 

conducted during which cooperative farms t hat wer e i n 

selected PE:asant ' s Associations were investigated by 

comple te' enuner~tion . The ~ain crops produced by coopera ­

t ivcs are toff ( 54 . 4%) , 
(6. 4%), whent (5. 9%) , barley 

neug ( 16 . 6%), sorghum 

( 4 . 1%) , maize ( 3 . 4%) , millet 

0 , 2%) e tc . For deteile see table 3 
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Table 2 . 

ESTlf"'LA'l'ES 01;> JUtEJ;' , PHODUCTION ;.ND YIF.: J~D 

OF WJOR CROPS IN 1970 E.C. (1977/78) 

FOR ST.i\ TE Fj',h:~1S 

Total cree. Productiona 

Crop 
Thousand Per cent 

Thousand 

hectares 
quintals 

ITT ( 2) (3) (4) 

Teff 0 . 7 2 . 8 7 .4 

'Wheat 4 . 2 16 . 9 82 . 8 

Maize 17 . 1 68 . 7 582 . 1 

SorghuD 1.5 6 . 0 36 . 0 

African mi lle 0 .1- 0 . 4 1 . 4 

Chick peas 0 .1 0 . 8 1.2 

Haricot beans 0.6 2 . 4 9 . 9 

Sun flow8r 0 . 5 2 . 0 4. 3 

Total 24 . 9 100 . 0 725 . 1 

Yh;ld 

Quintal~ 

per ha , 

( 5) 

10 . 6 

19 . 7 

34 . 0 

24.0 

• n . 9 

6 . 1 

16 . 5 

8 . 6 

29 . 1 
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Tabl e 3. 

ESTINf.TES or ~~Ri:!... , PliODUCTIOU AND YltLD 

or }lAJOR CROPS IN 1970 C. C.( 1977/ '/8 ) 
FOrt COOPER1.TIVE Fl.1.MS 

. -
Total "rea Produc tion . 

Cro p Thousand Th olJ. s(Uld 

hectares Per cent quintals 

(1 ) ( 2) (3 ) (4) -- -

Toff 24 . 0 54 . 4 189 . 6 

Barley 1 . 8 4 . 1 12 . 8 

Wheat 2 . 6 5. 9 21 . 9 

l1aize 1. 5 3. 4 14 . 8 

SorghuJ:l 2. 8 6. 4 28. 6 

African millet r-1.4 3. 2 12 . 7 

Horse beans 0 . 2 0. 4 2. 0 . 
~ 

Chick peas 1 .1 I 2. 5 8. 4 

Hari c o t beans I 0.1 0 . 2 0. 8 

Field peas 1 . 2 2 . 7 8. 4 

Lentils 0 . 1 0 . 2 0 . 5 

Neug 7. 3 16. 6 24 . 1 

TOTAL L4 . 1 100 . 0 324 . 5 
- -

Yield 

Quinta l s 

per ho. 

( 5) 

7. 9 

7. 1 

8. 4 

9. 9 

10 . 2 

9. 1 

9.9 

7. 6 

7. 9 

7. 0 

4 . 9 

3.3 

7 . 4 
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1 • . 1. Area , producti on and yield of r.H.-jor cro'ps for priv:: te hold­

in~s f o r belg season 

" Belg" season or snull rainy sec.son norn:J..l l y CCCilrs 

f ror:J February to Hay . Short r.!.nturing crops nre p l anted 

during this period and harvcstc.d in June o r July . In the 

lowl and , howe ve r , long ma.turing crops such as r,l<J.ize and 

sorghum are pl anted as early as January or Februar y and 

harvested in June or July . 

The main belg crop growing areas of l:thiopia are : 

Wello , Northern and Central Shoa , Arasi , Sidaillo and Bale . 

Bar ley, wheat , benns and terr a rc the @ajor belg season 

crops grown in the highlands while maize and sorghum ar e 

the cajor belg- sea son cr ope gr own in the l ovlands . 

The total area under major crop during the belg season 

is estimated to be approximate ly 187 thousand hectares COD­

pr ising about 365% of area under major crops and wi th the 

total pr oduction of about 1. 52 nillion qui~tcls . Barl ey 

occupies near ly 55% of total area under be l g crops , 

foll owed by maize (29 . 0%) , wheat (1 0 . 7%), hors e beans 

(1 , 7%) , teff (1. 2%), chick peas (1. 2%) and others .... ith 

les v than 1% area each . Detail s arc given in table 4. 

1. 5 . Asse ssment of area , production and yield o f r.l~.jo r cr ops 

for the whole country ( all seasons ) 

The Agriculture l Sample 

Bale , Eritrea , Harargc and 

Survey cove~c <l.. 1 0 r egions only . 

Tigrai were ~covered . Very 

oft en U:3er3 are interested in having estimates for the who l e 

country ; therefore , we hnvc to l ook for s ,.me methods to ass ess 

the area , production and yield of major crops for the whole 

countrY 6 

The area a 1;l.d p r 6 duc tioh of the major crops f or the whole 

country were estimated lus t year ( see !4J ) . Vote have used 

these estimates to asses::; the c.rea nnd production of major 
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gSTH1ATbS OF ; REt., PHODUCTIOII dID YIELD 

OF W,JOR CROPS IN 1CJ70 LC .(1977/1 8 ) 

FOR PRIVi,1'E HOLDINGS (BELG SFj,SON ) 

Totel a r ea Pro ducti on 

Cr op Thousand 
Po r cent "!'nousana 

hec tares quintals 

( 1 ) (2) ( 3 ) ( '1 ) 

Teff 2 . 3 1. 2 18 . 2 

Barley 102 . 1 
I 54 . 9 729 . 2 

~Jhel.l t 20 . 1 10 . 1 168 . 8 

Maiz.e 54 . 2 29 . 0 536 . 6 
-Sorghurl 0 . 6 0 . 3 6 . 1 

Horse beans 3. 2 1 . 7 31. 1 
T T 

Chick pe as 2. 2 1 . 2 16 . 1 

Haricot been. 0 . 1 0 . 1 0 . 1 

Fie ld peas 0 . 4 0 . 2 2 . 8 

Lentils 0. 4 0 . 2 2 . 1 
'I' 

Ve tch 1 . 0 0 . 5 6 . 0 
,', • 

T6TAL 187 . 2 100 . 0 11518 . 9 

Yield I 
Itul.n~als 

per h. 

(5 ) 

1 . 9 

1 . 1 

8. 4 

9 . 9 
10 . 1 

9. 9 

7 . 6 

6. 8 

1 .,0 

5. 2 I 

6. 0 

8. 1 
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crops f e r the wh "l< c ountry i n 1 , 70 "; , C. ( 1 ~77/7S ) . 

The aren unde r c r op ,in ques tion r e r th~ who le country f or 

~ rivate pea sant holdings wcs aSS€Gscd ~s f ollows: 

~70 = 

where A69 and A70 stand f or area unde r crop in ques ti on for 

the whole count r y in 1969 a nd 1970 r espective ly , 

A69 and A7tJ - a r ea under cr op in qucs t i un f or the 10 

investigate d r egions in 1969 and 1970 

re ~:pective ly . 

Simil a r fo r~ul a ha s bee n applied f or the assessme nt of yie ld , 

i. e 

"70 r70 = Y69 ~­y , 
69 

stand f o r th~ yield o f the crop i n question 

f or the whole coun try in 1969 and 1970 respLctiv~ ly , 

Y69 and Y70 stand f or the yiold of th e crop in ques tion 

f or the 10 inves tigated r egi vns in 1969 and 1910 r espe c­

I"lV e ly . 

Production f or the whol e country .... '[l.S assessed us f ollows: 

P70 = R70'iS70 
wher e i l10 and ' 10 are as explained above . 

Applying the above f or nulae , assessments of area , pr oduction 

a nd yi eld f or the Cla j or crops f or the whole country a r e g iven 

in table 5 • 

• • J • ~ _ ... ~.:-

, . • '. j . ·"<.;o n f' ... l' .' . "-' . . -. . 
'. , 

:.:..r~ 

,g 

n 
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ESTH1J1TES OF j,p.E;., PiiCDUCTItU ARB v IELD 

OF Mi.JOR CROPS III 1970 E. C (1977/ 78 ) 
FOR PRIVi.'l'E HOJ,nU;GS FOR THE WHOLE CQUllTHY ( Mci n sens on ) , 

Total q,ren. Product i on Yie ld 

Thousand Thousand Quintals 
Crop 

per cent per ha hectares quintals 
- ( 1) (2 ) (3) (4) (5) 

Tefr 1, 497 . 2 27 . 6 11 , 528 . 1). 7. 7 
.--

;jar ley 864 . 2 15.9 6, 567 . 9 7. 6 
--- -

\o/heat 1,60 . 5 8. 5 3, 960 . 3 8. 6 

Haize 859 . 3 15 . 9 8 , 850 . 8 10. 3 . . 
Sorghum 702. 5 13. 0 6 , 041 . 5 8.6 

-
Afri can mi llet 202 . 5 3. 7 2,106 . 0 10 . 4 

Hor se beans 278 . 3 5. 1 2, 699 . 5 9. 7 

Chick peas ',53 . 8 2. 8 1 , 045 . 8 6. 8 

Harico t beans 16 . 6 0. 3 109 . 6 6.6 

Fi",ld peas 127 . 4 2 . 4 904 . 4 7 • 1 
Lentils 64. 6 1 . 2 361 .8 5. 6 

Flax 25 . 9 0. 5 106 . 2 f-. 4. 1 

Neug 112 . 7 2. 1 405 . 7 3. 6 

Rape seed 0 .5 0. 0 3. 8 7. 7 

Vetch 37.[- f- - 0. 7 222 . 4 5. 9 

Oats 17 . 2 0. 3 120 _4 7. 0 

Sesame 0. 5 0. 0 3. 2 6. 3 

TOTA L 5 , 421 . 4 100 . 0 45 , 037 . 9 8 . 3 
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Table 6 h;S'!'IH1,TES OF .~nB.A , PHODl:CT:ON M-ID YIELD 

OF MJ.JOR CHOFS IN 1970 E.C . (1971/78) 

FOR THJ:! \/HOLE CCUtITRY 

Total area Production 

Cr op 
Thousand 

cent 
Thousnnd pc r quintals heckres 

I ------
(1 ) (tl. (3) ( t. ) . . 

Teff 1521 . 9 I ~ . 7 11 , 7 l~ 3 . 6 

- .-
Barley 866.0 15.8 7 , 309 . ~ 

-
Wheat 467 . 3 8.5 4 . 233 . 7 

Haize I 877.9 16 . 0 9 . 984 . 3 

SorghUI:! -1 706 . 8 12 . ? 6 , 112 . 2 

m~·-204 . 0 Africcr. .L}~7 2 , 120 . 1 

Horse beasn ! 

I 278;5 5.1 2 , 733 . 2 
-. 

Chick peaS 
I 

155 . 1 2.8 1, 072 . 1 1 I I- '-I I Haricot beens 17 . 3 0 . 3 121 . 0 

1~8. 6 
I -Field peas 2 . j 915 . 7 

Lentils 

\._ 6: . : 

1 .2 364 . 4 

-
I Flax 0.5 106 . 2 2~ • ..-

Neug I 120.0 2.2 429 . 8 , 

I Rape seed 0 . 5 0 . 0 3. 8 
I I -

~h 
I 37 . 7 0 . 7 228 .4 
I -

Oats 1 17 . 2 0.3 120 . 4 

\ 0 . 5 
-

~sal1e 0,0 3. 2 
_.-

I 
TtlTAL ~4€9 . 9 100,0 47 . 602 . 0 

I 
Yie ld 

;minto.ls 
per ha 

( 5 ) 

7. 7 

8 .4 

9 . 1 

11. 4 

8 . 7 

10 . 4 

9. 8 

6 . 9 

7 . 0 

7 . 1 

5 . 0 

4 . 1 

3. 6 

7. 7 

6 . 1 

7 . 0 

6 . 3 

X 
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The asses sment of J r co , pr oducti on ond yi eld fo r the 

whole country during the ~cin seeson , f or stc t e f~rms , co­

oper a tives end privGte hold ings a r e given in t able 2 , 3 

L'nd 5 r E:s pectively . Table 4 shows the D.5Sessner..t of a r eo. , 
production end yield during the bclg senson for privete 

holdings . The tot~l ~ r ea , production and yi e ld of 8ajor 

crops f or the whole country ~ f or both seaSons and fo r 

~ll types of holdihgs ar c given in t Dbl e 6 ( o.rea under 

be l g crop is not added ) . 
The total a r ea under major crops is as s essed t o be 

5 . 5 ~111ion hect~res J out of which 1 . 5 million hecta r es 

i s under teff ( 27 . 7%) , 0 . 87 fl'!..I..11ion hectares unde r bar ­

l ey ( 15 . 8Y: ) , 0 . 47 rr, illion hectC'lres under wheat ( 8 . 5% ) , 

0 . 88 nillion hectcres under ",ci ze ( 16 . 0"11 ) "nd 0 . 71 !!li ­

llian hectares under s or ghum ( 12 . g; ) . 
The totnl pr oducti on of mGjor crops is assessed to 

be 47 . 6 million qui nt als . Out of which 45 . 0 mi llion qui­
ntals ( 94 . 5~~, ) i s p r oduced by private peo. s ant holdings 

during t he main sea.son and 1 . 52 million quintals ( 3 . Zi~ ) 
during the belg season . Therefore , 97 . 7% of the total 
producti on of mojor crops i s pr oduc ed by peasant holdings . 

The r cmcining : 1 . 5% of t ot o.l production of ma j or crops is 
produced by sta t e f arms and 0 . 8% by cooperati ve f a r os . 



• 

UGE OF FEllTILIZEIlS , GIlOP DiU'LGE 

.~ND l'1ARId;;TED !.Jl{ODUCTION 

2.1 Introduction 
This chapte:.:- deals ' ..... ith the presentat i on .:me QIlC1-

l ys i s of the type and a~ount of fert il i zers used , coo­
p l e te ~~d parti a l crop dacugc by r~asons and the anount 

of pr oduction narketed . 
This topic is 0. new D.odi ficat i nn on the previous 

publicO-tion that we have r e l l:c:sed.. users bc::gon dOLl and­

i ng for nore inforoation about the peasants agriculture. 

They :lre int crastcd to find out what Llodcrn technology 
the peasants are o.d:lpt i ng. One o f t b.c Qod~rn techno l o­

gi es th~6 p~fJ.s:tnt should o.dopt i s the use of cooLlcrc i nl 
anJ no.tur Oo l fert:iliZDrs.. The D.DO,~unt and. the. extent of 

the usc of cO;.merc i o.l and n~iturul fc rti l i z.;,; r s by PC:lS­

ants i s on o of the ind ic8.t ors of the c..dopt i on of :-:lOde rn 

technology. The aLlount of oo.rketed produce o.v a ilablc 

f o r urban populotien is a lso:J.Il indicator on the e ffi ­

c i ency of t h e. pcusmt agricul tu-,,:c to p r oduce rlore 'lnd 

abi l i ty to t ransf e r itse lf fr01:1 self suff i c i ency t o 

surplus . 
or course , the r e arc .:l lot norc ind i cators th.:lt 

coul d b e i nv.:st i t,;"lted on t .ne pcnsant .:lgricultuI'c ; how­

ever , \"l ith li~Jited nanpOl·:er , organi zat i on and. budget 

a V.:l i l3.bl c He hove conf i n e d ours e lves to thi s study 

alone . 
202 USI'> of c Ol.lL1crc i .:::.1 f e rtilizers on p l'i vo.t c P~o.so.nt 

hol di ngs 
This i nforont i on was colle cted by i nt e r v i ewin g the 

ho l ders . Si nc e the h oltlers Ne ro net o.ble to i dont ify , 

the typo of f er t i lize r by nane , they \iCre nsked to tell 

the colour or the f e rtilitz.e rs they use d . ~his N "!. S a 
v e r y go ~d way of si~pl i fy ing the questi on bec ause there 

't/ere only two types of cm:n:lc: r ci::-:.l fertil i zers used OJ'1.d 

they hove t \'JO c. i st i ct colours . 
- 14 -
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The t\'IO coorlonl y used cO;"l!..1crciol fert ilizers ::ira : 

Di n::. .oniu::. phosphat.e /D~..r / whi cn has n bl ack colour 

.m:l h.:-:.on i u......: Ni trc.te /Ur~JJ./ whi ch h:ls 0. vlh i tc col our. 

It i s est i oatcd th3.t cO'ilIJ.crcial fert ili zers '.wre 

nppl i ed on 308 . 4 thousand h ccta!'cs of l ane. under tcr:­

por'lry crops conpri sing 7% of the total nrc a under ten­
por:try crops in the t en i nvestiip.ted regions / e xcluding 

n::.l e , Eri trc3. , 7{ararge ond Ti gr a i/. 'j,1hc cuount of cor.l­

Dercinl f ertili ze rs opplicd t o thi s o.reo.. i s cst i nnted 
to be 19 3.9 thous,l.nd quint:l l s . It i s inter estinG t o no 

t e that th;:.: r e wos no rupert or.. the Uf:;C of concercial f e' 

rt ilizcrs on pcr~an~nt crops by f~rTIcrs. 

The ~ost cOD:J.only UGud coonerc i nl fert ilize r s in 
the pri vate pL:lSmt holrli uG.!J v/'lS DaP (i.e . 84. 3% of .J. l 1 

cO:I! .. creial f,..:rtil i zers) .. Tho D.r:lOuut uf fertil i zers 

used i s 4.2 k g per hectare i n t otal ar0U und0r t~~por~ry 

crops ( 3.5 kg/ha for D:'P o.,,,! 0.7 k g/ha for urea ). On 

uree. where c OLlDc reinl f crtiliers \'wrc appl i ed tha anou...'1 t 

of f ert i l i z.crs c.pplicd w::.s G2 .. 2 kg/ ho. (G1. 3 kg/hn for 

D.'..I' , ClnQ 72 .. LI kg/ he. for Urea ). D8t.:::.i l s o.ru g iven in 

t 1ble 7 . 
The a.ppl icc.t i cn of cC:1t'lOrcinl forti liz0rs differs 

fro::l crop to crop .. T11(: h i ghest percen tages of areo.. on 

which cotloorc i al f ertilizers \lore u.!Jcd ~re for : UJ"hcat 

mel clillot /about 18%/ , foll owed by b~rley /10.3%/ , 

t cff / 9. 5%/ , f i e ld pea" /218%/ , 1 ontils /2.5~b/ , r:n i ze 

/ 2 . <:1%/ an~1 hor se boa....'1s / 1 .. 7:'0/. Applic o. tion of ccune rci 0.1 

f~rtil izers wore not reported on c~ick PO.1.S , haricot 

b0~C , flAX ~Q noug . Det~ils o.ro g i v en i n tabl e B. 
Out of tot,'.ll a:"iOtUlt o f eOl:locrc i nl f e rtiliz l,..' r s usca the 

d i stribution by crep is as follo ws : 37.8% f or tofr 22.4 

for barley , 20 .. % for \vheo.t , 10.0% for wille t t 4 . 3% f or 
!'laize , 1.% fer hQrsc pC3G , 1.2% for fi e l d. p eas and 

1.~~ fcr lentils. 
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'Ebe 'lllount c f cO!.':L8rc i .'l l f u.r.t ili'1,crs us ud by r egion 

nrc bi ven in the .. nn~x V. 
It is pos:..: ible tC:lSSCG .1 the use of C CjJ~::crcial 

fortilizers f or r--riv:lt o pE:G.s o.nt ho ldings for the \'1hol e 
c cunt ry .. It i s nSGcssed. th .. t :mount of co.l:1orci::tl fer­

til izers us~d f or the wh01e country on oren undvr teu­
por:1ry crops of the Fri vat c p ..... :ls;J.r.t h ol d ings is 217 .. 0 

ttl(:usond quint::::.ls (1 8100 t hcusmd quint:1.1 D .... P :1n(. :55 .. lj 

thOUSI'Uld qu int,'J,.ls Urea) .. The .:u . ..:.ount of cor.ll1crc i o.l fer­

tilizer s ap;.li-.)d per h..:ctarc is nsscsscd to be 4 .. Uk~/ha 
: c.n_JWr-r.or ni':i Cr'_ l 'S .(3 . 4 .k C/ha D,.1' und 0 . 6 k il/h~ Ur e (l). 

2 . 3. U.~9_.9~n.~.c.~r_a l f er t ilizers 
I t i s estiln t0 C that Il'lturC'.l f ,:rt iliz l'J rs \.,..0.re npy­

lied on 251.(. tllQUS l..'1d hcctnrcs of l;>.1ld unr~Qr te:':'I?or~ry 

c r c-,ps , Hhich i s 5 ~ 77b c1' the t t' t.'\l .;. .... r(!a.. unde r these 

cr::JFs ; cad on 1 17 "L thcus :'.nd h cct :1rcs of lnnd under 

lJcr:.I ;m ont crops , which is 31 .. C'tG of thu tot:1.1 ureo. uncler 

perrJ<:munt crops .. 
Na..tur.J. l fcrtilizc::rs are c ou:'\()nly used on chJ.t (73~3~;' ) , 
cnset (l~5 .. 3~b) , ;;u sh'J (11 .. 9%) (:..:.ost ly p ... ri.l.:ment crops) . 

Out of th~ t C'-lporo.ry creps n:1turo.l f crtiliz .... rs 'ire 

no..inly u sed 011 : ,~o.ize ( 9 .. 4~a),h;::.ricot bcc.ns (9 . 1~~) , 
horse beans (6.8%) , s orohuc (5.Y%) , tuff (4.7fo) , ba rley 

(4.4%) , whe"t ('1-. 0%) , and for othe r crops ';!f, of total 

",rca unu ..; r crop .. For detai ls sec t '\blcs 8 .. 
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USE OF cor-rr'n:nCI1 .. L nND Nj~Tl.i~U .. L 

FERTILI!~l~RS IN .ETIOPI.. * 

hr'!:). under f ertilizers 

Cow:::erc i '~ l nntu- : , 

.: ~I:1ount of fert i ­

lizers used. 

of crop t ~otCl.l D'.P Urea. ral Totnl . D,," .. r Ur8D. i , 
, 

Thous ~nn hcct3r C$ 'fhouG'J.nd quintal s , 
Tenpornry . 305 .4· 263 . 9 44.5 251.6 193. 9 161 . 7 32. 2 , 

I crops , . I' 

. r~:~~nt ; 117 . 4 - I 
, 

44 . 5 : 
, 

161.7. 
I 

, '" TCT.~L 308.4 i 263. 9 369.0 i 193. 9 32 , 4 
~ _croplan 

I , , , , 
l~erc entage I Kg/h., 

I I '!'eo.por:try : 7.0 . 6 . 0 1.0 5.7 , 4.2 3. 5 O.~ 
<croEs I 

!pcr n311cnt 
, 

31 .~ - , 
lc roEB. , , 

Tota l 6 . 4 5.5 0 . 9 '1 .7 4.L 3.4- 0.6 
croEland 

*Excluding Bal e , Eritrea , Hararge arld Tigr ai . 

• 
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~l 'lbl e 8 
USE OF COMY::mCL.L .~NJ) U;~TV{.L Ff.HTILI ZEllS 

BY C , OP I N E'!'HIOPI !.· 

PercentaGe of a r ea on Coc.i1crc i nl fcrt ~ -
whi ch fertil i zer s li zt;rs pe r hect o.-

".'l.:-ro us ed r u of ~r0a unclc r 
Crop co~ncrcial nntu- ~~~c~r~c~p~o-'_",~ _ 

___ ~~-ot 3.T n:,p u :G~;~ : rD.l '':0 t £".1 D.11' U .. :E;. , 
pcrccent~ge kGllin 

2:~fL __ ____ ____ :2 ~ § ___ 2,2 ___ 1 , 2 ___ :> , 2 ___ §, ~ ___ 2'~ ___ 1~ ~_, 
: . I 

l2 !!E~£;L _______ 12 ~ 2 ___ Q , 2 ___ 1 ~Q:. __ ':':,:> ___ §, 2 _l _ 2~Q ___ 1~ 2J 
, I 

:,ihc~t 17.5 15 . 4 2 . 1 4 . 0 10.3 i 8 .8 1.4 I i - ---- - - ----- - --- - - -- - - - - -;- - - - - ... - -- - --,--- - - - - - --- - - - --- ""1 
, I 

'Ma ize 2.0 2.0 - 9. 4 1.1 ! 1.1 - : 
--------- --- -----------------·~- - - -- - -- - - - -T --- - -- ----~ 

, §~ ES!!,,'e _____ ___ 2,1 __ _ 2~ 1_' ___ =. ~ __ 2 ~2 ___ 2 ~ 2 _+_2~Q ___ .. =_ ~ 
, I 

: t1~g,,~ _______ _ 1Q~§ __ 1§~1 ___ g~21 __ ~~2 __ ~~~2_l~2~Q ___ ~ ~Z1 
:Horse 1 . 7 1.4 0.3 - 6 .8 1 .4 ! 1 .1 0 . 31 
:b t: :ms . : -----------_ .... ------------,----_ ... ------------+ -----,... ----I 
Ie hi ck - - - ! 0 ~ 8. - : - -,pBas ______ ___________ ____________ __ _____ ___ ______ _____ ~ 
, ' I 

'Hlricot ' 9. 1 - ! 
b3 :lIlS : !----- --- ---------- - -------------------------- - --------, 

I ' , 
J~i~~_ . ____ ___ ~:~ ___ ~:~ ____ =_~ __ ~:O ___ ~:~_~-~:~----=j 

i~~~~!~~ __ ______ g~§ ___ g~g ___ 2~':': ___ ~~2 ___ ':':~Q ___ ~~~ ___ 2~~j 
'Flax - - - I 2.4 - - -
1- - --------- - --- ------ - ---- - - -- - ----------~- __ __ _ ___ _ j 
• !. l 
~~~iL ______ ___ __ = _____ = _____ = ____ ?.!2 ____ : . _ ~ --:-----:- J 

I ' I 
iQ!heE~ 1 .1 0.9 0 . 2 __ S~~':': ___ Q~§ ___ O.5 O~lJ 
, , 
!Total t eopo- 7 .0 6. 0 1.0 5.7 4.5! 3.7 0.8 ' 

I 
! E~EZ_ cr2lL ___________ ._ ------:---------1 
'&lset 45.3 - - - ' 
l--- - -- - --- --------- ------------------------ - - -- -------~ 

~offee - - - 6 .1 -1--------- - - --------- - --- - - ---- - - --- - --------"":"--- - - "- ---""1 

'Chat - - - 73 .3 - - - ' 
! --------------- -- - -~--------- --------------.-----------

·Go sho ------------ _...:1..;.1 ~. 9'--________ -i 

~otal prrou- 31 .4 
nent crops 
" ~xcluai'~n"g:'B"':l=-l C , Sr i trc o. , Hnro.rgc o.n2t Ti e;ro. l ---- --

• 
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2 .. 4. Crop d-'J.n o.i?i~~J_ differcnt f::lct ors · 
.is it can be seen frOl:l the neAt chapter ) production 

this y e.'lr dcc r ')D.scd signific'1nt ly conpared l ::-.st y ear. 

Tht: r e ... mrc.. d iffe r ent f:lct ors w~ic h caused decrease of 

crop product i 'ln. Mctc0r"ol ot;icnl f .:lctors , such [lS t or' 

r.lUch r .::. in , short -:.ge of r ni n , h a il , frost or flood un­

doubte ly nccount f or G good deal of dec rease in crop 
product i on , but they nr c not the only f ac t ors . res t , 

p l ant d i seases , dcplctiot i on of f ertility of the smil , 
changes in the a:J.ount of f0rtil i z c:rs us ed c ooparcd last 

yec.r , d-mc.gc by wild. o.ni :-.als -me. Llany other s exerted 

signific~nt influ~cc as well. 
During t :1C survey enuoerators asked the h ol ders 

'Ilhether p r oduction fron the fi e l d in question wo.s COi:1pIe­

t ely d~:lagcd or affoctGd by sone f::1ctors . The f ollow ing 

f ac tors wer e r~ported : 

1) to :") nuch r:l i n (MR - code fo r the f~ctor) , 

2) shorta3e of r a i n (RR) , 

3) hail , frost o~ flood (HF) , 
4) pes t , plDllt it i oeascs (PD) , 

5) ,·,ild ani oals (HII) , 
6 ) deplet i on of the fertility of thu so i l ( SD), 

7) other reasons (OR) , such as short'lGc of SDec.s , " 
lack of f e rtiliz( c s , bire d~agc , etc . 

Q~92!£~£ _£E~E_~:~~G~--
Hol ders repor ted that crcp \·/ <::s c onp l ctcly d.:rn.agc 

on o.bout :; .0% of total arc:1. unde r tenporary crops , 

12B.1 t housond :1.ccto.res). It i s ~stir.lD.ted th.:-. t this 

d .J.:lc.c:;e decre::tscd p r oduct i on of O1ajor crops o.bout 

1 , 145 .1 thousoncl qu int lI s , out of this 942 . 0 t hou-and 

quint'lls ,Iere 'Core~~ , 170.5 thouslll1d quintals puls ::- ~ 

::md 32 . 5 thousw.d._Clu iO tnls other_crops ; _ .~--) 

.:Out ~f cer t-ols the h i ghest percentage of cro'p dm:w.ge wo. s 
, 
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f or [' illot (5.7%) f olloVied by rwize (5.5%) , sor ghun 

(3 . 5%) , whoot (3 . ch) toff (1 . 4%) , and b~rley (0.9%). 
The h i ljh0St nrCfl d':U:lO.gc out of pulccs ... ns r l..'portcd 

f 0r l <:!nt il r: (1 2 . 0%) , f oll c\led by chicy_ pc~s (5 .. 8%) , 

fi e l d p eas (5.1%) , haricot be:ms (3.8%) , D..'1d horoe 

beans (1 . 9%) 0 

Out of the other crop , the highest perc entage \<1':-:'5 

r eported f or neug (5. 7%) , followed by vetch (4.9%) :md 

fhx (2.6%). 

It i ~ c l ear fr0Il these estinate s th :::. t Clru:;. SOyln ond 

harves ted nce n0t the s ~~c , ~s can be seen f r co tabl e 9 . 

Tubl e 9 , - ' 

ESTIi'i!.TES OF AREA SOliN . 'HARVESTED j ,ND PERCENTf,GES 

OF ;,REfI Cm'IPLETELY DP.W.GED BY CR.OPS* 

, _____ -'.,,,r:..:e:..:"'-__ ~ Percent aJc 
Crop Gown Harvested of cooplctc ly : 

I 
. . dnmc.ged ar ea ' 
: Thousand hect 'ir e s i I 

_T~fL~m ____ +_~~m'L __ ~~ ~§~'2 ___ ~ ______ :;'~ ____ __ ~ 
'_~~E~~J ____ ___ J ____ ~2~,Q __ r __ _ §§§~ 2 ___ L ______ Q, 2 ______ 4 

I ' I 
:-~g~~~-------- 1 ____ ~~~2_~ ____ 22Q~§ __ ~ ______ 2~~ ______ ~ 

1-!:l~~e~ --______ i ____ 2§2~~_+ ___ 2~~~ 3 --+ ------2, 2------1 
,_,,"EGg!!,:) -----~----'±"~2 , 2 --~----~~§,2 -_ .. .L - ---__ 2, 2_ -----f' 
: -!:l~ ~~~~-------~- ---~22~~-~----~~§~~--J------ -2~2------
; • i 

: A"E~~_9~~-!!~ __ J ____ ~~'2_+---~22,~-- ______ _ ~,2 ___ ___ ]' 
; I I 

1: _Q~~£~_£~ ~~ ___ ____ _ ~Q2,2_~----~Q2'Q--J-------2'§------ : 
I I ' ,_ !i"E~£ "L 1!~ ~~ ______ ~9~ ~ _ -1 ___ . __ ~ 2, § __ + ______ 2~Q _____ _ J 

, • I ~ 
:_~~~~~_r~"~ ________ ~Q?,2_J _____ 2Z' 2 __ ~------- 2~~-----_~ 

;-!e~!!~~~~-- - ----c.----2Q,2- ~---- -~'2 .. -J-----~~~Q------ l11 
I ' 

F"lax . 22 .0 : 21 .4' 2.6 ' 
------ - -- ------ - --- -- -- - -~--------- - - -- ---------------~ 

:_~~~e ____ _______ ___ ~QQ~Q ______ ~Q~ ,Q __ j _______ 2~7 ______ ~ 
: Vetch 35. 7 : 33 . 9 I 4 . 9 ': "- - --- - - - -------------------------------- -------- - - - -- - -
~OT:,L 4 , 328 .8 4,200-,-7 3.0 
* e xc ludi ng Bale , Eritre~ , Har or ge ond Tigrai . 
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.5 wo.y be s een fron t ;1 b1 0 10 , ~ Q!;L~~S !L!.'~ !!! (tlR) 

'.1L'.S r epor ted wos t f r equent l y a s the !'c- .son fo r decro.9.sc 
i n c r op p r oduction .. l1c :.lrly 2o;S of tona l <U'ca Wlde r 

t 0LlI'O r J.ry cr0ps wa.s o.':fectcd by tne unusu~l r f.l. in \Thi ch 

f e ll i n Nov cnb e r 197t .. Ou t of cCl!'3 'l. l s , v/h0at (35 . O/h ) , 

fo ll""od by b~rl cy ( 28 . 9'),) , t c f[ ( 20 . 2",0) , sorghuci 

(1 2 . 1%) , n c, i zc (5 . 7%) on ,: o i llct 0 . 11» we re hi ~hly 

aff ec t ed . 

Out of puls es fie l d pels WUB h i Gh a f fected ( j1 .. 9%) , 
follm,e d by hor so beans ( 27 . 9%) , chi ck p e" s ( 21 . 4%) , 

h:lricot b0J':.S ( 15 .. 8%) :tIld l (.nt i l s (1 5 .0%) . 

The second f~ct or Nhi ch Uccrc3.s cC!. cr0p pr oduct i on 

s i (ll1i f i cant l y is ~£gL fc~~ !_ 9!!~ _n~~~iHF) and o.f ected 

9 . 4% of t ot~l a.re~ under tc=eporar y c or ps . These f~c ­
tors a f f e cte d l on t ils oost l y (31 . 2",0) fc l h<oed by ve to h 

( 25.4%),hor s e be ans ( 15 . G%). h e l e. P"o.s ( 14 . 1%) , ,;hea t 

( 12 . 4%) , Di ll ot ( 11 . 7%lo.nd other o . 

r~~~_~~~_E!~t_~~ ~ ~~~£~ _ i s t he t h i rd f ~ct or 3nd af f ccn 
ted. 8. 9% of totql .:J.r ea unde r t enprary crops . Sor ghum 
(36 .4%) , ha r i c ot bc ans ( 2 3. 2",0) , chi ck p eas (18 . 7%) , 

u il l e t (13. 4%) o.nd tcff(10 . 9%) we r e Ini r.ly a ffected . 

_:.!~! :L~~~£!~_t.1£:ldecrc~sed pr oduc t i onc on 6 .. 3% of 

tot :tl :lr ca. under te:Jpor ary crops . Fla. ize (15 ,, 3%) , r;ille t 
( 9 .. 6%) :md sor ghun ( 8 . 9%) \'le r e t he ~nin crops effec t ed .. 

_§~2E~~g~_ 2f_ E£~~_ ~~g2 was Dot a very i r.portJllt factor 

thi s yeer . But i t ~ffscted only 5 .. ~~ of tot a l ~re~ un-
der t eupor o.ry c rops ::lD. i nly !Jo.i zc ( 11. 4~G) l cntils ( 10 1(1%) 

f l ~x ( 8 . 3%) .')n d DeUt3 (7 . 6%) • 
Dopl etion of tho fe r t ility of the soil (SD) caused 

d0crc ~se of crop pr oduct i on on 2 . ~fo of t ot~l a.r C0 un­
der te.lpr ory crops uo. i nly r epor ted f or neug ( 5 . 39d) , 

s orghu cl 0 . 4%) an el n i llct (3.3~b). For Jct a ils s e e ta­

ble 10 . 
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1\lble 10 G 

PEHCK1:' .GES OF L";Ej~ AF ECTED BY DI?' ~,l{LI-;T 

r;r" p product i on affected by : 

Crop MH SR HF PD 'Ii. DF on 
pc.r"cent'lge of total area unde r crop 

To!f 20 . 2 3.9 10 . 4 10 . 9 4 , 7 1.8 4 . 8 
--------------~---------- - ----------. -----------------~ 

TOTAL 8.9 : 6. 3 2. 0 ! 7 . (; 

.. Excluding Bal e , Eritrea , Ho.rarc;e an::l Ti grai. 
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2 &5 . 1"l·').rkot ed produce 

I t is gene r c.lly as !.:u.-:;od. th3.t 

ure in Ethiopi a i s e.t subsistancc 

litlO l e don\' Sf) fnr 

the p~n.sant ~bricul­

l s:vcl . However, vory 
to detcruine the 

dObr c€:' 

stud.y has b8en 
of subs i stancc t he p~3S3llt agricul ture i s . 

One of the 0'11n i ndi cr:tors of the de:.:~ree of s ubsi ­

st ,mee in the f'l..uso.nt agricu l ture i s the aDOtm t J r p e r ­

centage of their pr(''1duce t hey sell to the Clarket. In 

our agri cul tur31 survey we h~ve attc: .... .... ., to deteroinc 

the 3.1::Ount and percent3.ge of produce f o. r :1 ';rs sel l t o 

the ~o..rk.;t . 

' ie .-:ons i d cr th.J t thi s i nforrl:J.tiLll is quite us~ful 

net only t o indicate the degree of subs i strulcc our aCSTl: 
cuI ture i s but a lso to dct€.;rni oe tht': ~mount of food 

supply th~t \lill be avail :J. blc in the oo.rkot. 1~his in­

foro:'lt i on i n r e turn \.,i l l gui de pol i cy :lakcrs t o D.o-kc 

cer t:l.in decisions on i Llport , pri ce , etc. 
The a~ount of crop producti on th~t was s o l d i n the 

:larket is 0st i oo.tcd t o be approxic.!lte ly 4.1 i:lilli(;,n 

quint a l s \;hich i s 11 . 2% of the tot~l production of 

najor creps i n the country , excluding B~le , Eritrea , 

Harurge and Tiz roi . 
The noount ~d percent~G0 of cr op prod~ction sol d 

i n the narkev vary fro~ crop to c r op . Approxinate ly 
3 . 3 ~i l li on qui ntal s of cere~ls are sol d in the n~rket 
whi ch i s 10.6% of cereal s production .. Aoong the 
ccr..::als the t'los t i wport"1nt i s teff , ncw.rly 26~{' of it~ 

production i s sol d . I t is followed by ; whaut , nui ze 
bD.rl~y ~d sorghuo G The r~~k of the percentage of pro­

duce so l d i n the narket by crops i s : n ill,·t ( 17 . 6~) , 

"heot 117 .1)6) teff ( 11 . 4%) , barley ( !0 .1%) , sor "huD 

( 8 .5%) :md ll'li ze ( 6 . 9'/..) . Cereal s ccnstitute 81 . 2% of 

tot: .l l pr oduct i on so l d to the DarkGt , \",hile pul se.5 ann 

(._ 2r crop ccnst i tu.te 13 . 0,.; anSi 5 . 05;> respectively . De­

t a ils a r e g iven i n tabl e 11 . 
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l'f13.b l e 1~ . . 

M ,~HK ~TED rhODUCE, F:."'TIJE:T.' GE or SOLD P110DUCr.HON , 

~ .V~ALGE rRICE ~:!IT{)Rr.rED /.Ir!J E:~hl ' lrG R'SCEIV8D BY CHOP* 

Crop 

- -------- --- - ----
Production sold .n.oount rece ived 

Thousand 

' f.uint ·~ l s 

:;"er cent Birr Thous and' 
(,1' tot:tl t p~r bir ..... 

production quint~l 

_--,-/ 1,,-1 ____ ---"-'/ 2"-1 ___ -,--'-'/3""1 __ ~ ,_ -<.1..:.4<-1 __ 1,--,5",,1--, 
:CEHEl.LS 3 310 .1 . 10.6 2B .1· 93002.4; ____ _ ___ _ ___ _ _ __ _ J _ _ ~ _ __ _ _ _ _ __________ _ _ ____ __ __ 2 _____ _ 
, . 
'Teff 1058. 0 11.4 ' 39 . 5 313 (;1'1.0 1 ! _______________ __ 2 __ ____ __ _ __ _______ _ _ _______ _ _ _ 2 _ _ _ _ _ ~ 

, , 
1_11 ~E~ ~L _______ ___ ~2§~ 7. _______ lQ ~ 1 __ 1 _ g~ ~ 'Z ___ 1 g" g'.'~ ~§ j 

, , I 
! _ ;:!!~!:~ ____ ________ 2'Z2~2 __ _____ 1'Z~1 _____ g§~~ __ r12"122~§~ 

, , 1 
! _D~!~~ ____________ 2g§~2 ______ __ §~2 __ ~ __ gg~2 ___ 22 "22g~§J 
i _ §~E5!!'e'2 __ __ __ ____ 2§~~ 2 _____ ___ § ~ 2 ___ ; __ g2 ~ 2 __ ! __ §" 2Q2 ~2 ii 

, , 
Millet 271 . 3 17.6! 22.5 6 , 105.1 1 

,PULSES 562 . 9 12 .4 25. 4 14 , 272 . 0 

I Hor se beans 270 . 3 10.3 i 23 . 4 6 '116.0 , 1---------------,---------------------- i .. - - - - - ---- - 2 -. -- - -"1 
: Chick ncas '119. 8 14.5 I 21.5 2 580 . 0 I 
I -------~------~-- -- ---- --- -------- ------ - - ------~---- - -I " 
i H,~ricot beGns 12 . 3 11.5 , '~2 . 5 522.3, ----------------- - --- - ----- ---------1------ - - - ---- - --- i 
! _E~!~_E£~~ _____ __ 2gQ~g __ _ c---2§~§-- ~- --g2~§---- 2"22g~2J 
I Lentils 40 . 3 15 . 6 32 .3 1 , 300 . 8: 

OTH1.mS 205.0 31.5 28 . 5 5 , 838 .4 I 

Linseed 29.4 33.2 I 29 . 8 874.8 · 
, -------------- - -------- - ---------- --~----------------~ 
:_!!:~'e~L _______ ___ __ 22g~~ _______ ~~~2 ___ : __ 2Q~2 ____ '.'"§Qg~f!_ 
I 

Vetch 21 . 3 16.2 10 . 1 214.9, ._--- ---- - ------------ - ------------ - - - - ------ ------- - -- -
Ses~~e 0 .4 75 .0 62 .5 25.0 _____ _ _ _ • _____________ _ __ _ ___ __ _______ ____ _ __ .J __ _ _ _ _ _ _ _ _ 

"cnu.,r eek 1 . 5 100.0 27 .3 40 .9 

4 , 078.0 11.2 27 . 7 113 , 112. 8 

*:SXcluding 1::s::.1e , :Eri trea , Haro.rge :.md 1 i grni . 

a 
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Chapter III 

COMPARIGONS OF .LIE.' , YIELD J,Jm PI<ODUCTION OF M:,JCR CROPS 

IN 1976/77 (1969 E.C.) AN~ 1977/78 (1970 E .C) 

Introduction 

users of crop preduc.tien do. to. .:lre usually inte reSr 

ted in co~parisons of the area under di fferent crops , 
yield and production of these crops in cons ecutive years .. 

It is very important to know wheth0r ar ea. under cr op 
in question , yield and production of this crop incrcs.ed 

or dccrcast.d conpar ed' t o l as t ., year ... Coopari son of crop 
production data is very inportant and should be done 
correctly . '-Ie should r eneobcr that c_'(,..P production dc. ta 

~e usually collected on s~pling basis and observed 
differences between two consecutive ye.::trs are &ubject 
to sacpling er~ors . It is, necess ary to apply soee 
stati stic::ll test to verify whether ob.served diffe r ences 

are s'tatisticlly significont or not . 

Crop productiona data. for 1970 E. C. presented in 

chapter I of thi s report nay be cotlpured \IIi th relevant 
crop production data for 1969 E . C (aee i 31) . Coupari son -
wil l be done as follows o In separate tables tho foll o\>l· 
ing will be presented : estinatcs of rclevnnt par afileter 

in .year 1969 E.C .( colu= 2) ond in year 1970 E. C ( co­
lumn 3 ) , the difference between thes est inatcs ( co­

lUMn 4). percentage of thi s differenc e (colunn 5) , and 
vc l ue of stat i stic T (colunn 6) • T- test (Student tcs~ 
will be appl i ed to v (:rify whether obs·crved differcnces 

i n consecutive years are atatistically s ignificant or 
not. 

- 25 -



• 

- 26 -

3 .. 2 !-1cthod of conparison 

' lhile cop:~rinb area under r.lo.jo r crops , y i e l d 

~~d product i on of these crops in years 1969 E. C. and 
1970 E. C. , it i s necessary to taka Lnto rrccount the 

folhlOing f oets : 
1 0 Pri IJ:lry s3.Dpling unit s , i . e . l"a.rocrs ' 

:~ssociations we r e the SQ.l.1€ in both 

years , and 
2 . Bale , Eritrea , Har arge ::nd T.i g r a i wc:re:: not 

cover ed in 1970 E.C. 
For dyna.:::l i c ana lysis \'Ie woul d like to stres s tho.t it is 

core effi cient to have the s ai71E:: s ar.:p l e in both yea rs .. 

Coopo.r i son \\'i11 be done for the sa::le p opul at i on 

in both yea rs , i .. e .. for private peasant holdi ngs i n 

the agri culturally ioport.J.llt areas eutclud i ng Bale , ~ 

Har nr ge , Eritrea and "Tigrai . 

1.10 f i nd out whether the observ ed diff e r ences 

between consecut ive yeors ar e s i gnificmt the t ~s t 

of the s igIhif icMce bctltle en two YC:J..r G is to be applied 

The follc\'ling hypothes i s I:!il l be vcrf i ed : r c lvnnt 

chGr~ctcristics of crop production data ar e not signi 

ricantl~ diffe r ent in yeur s 1969 E.C . and 1970 E. C. 

or, in other words : 
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r:Iay we considc.! that the observed differenc e is due 

oJ.J.ly t o suupling fluctuat i ons and thot the true 

difference i s zer o (the null hypothesis)? To verify 
this hypothesis the follo\'/ing tes t will be 3.pplied : 

d 
T = s[cn 

'wh e r e d stands. for un cst i nat e of the d i fference of 

churo..ct .2 r i st i c.x in years 1970 E.G. and 1969 E.C., 
i. e . d= X70 -A69 ; sed) - the st:md:Ird error of t he 
d i fferenc e betv1Ccn the t HO year s and is calcula.t ed 

froo the f o l l mJing f orouln : 

sed) = l S2(X70) +s2(X69 )- - 2r 6 _, , 70S(X70)s(X69) , 

\fuere s(X
70

) and s (X69 ) a r e t he standard erro~os of 
the ch~rac terist ic X in yc ~rs 1970 E. C. and 1969 E.C . 
r espectiv e ly, r 69 , 70 - co:crclCttion 'coefficir;:nt 'between 

charactcrstic X in 1970 E. C. and 1969 s .c. 

To ver i fy t he nul l hypothes i s we 

lev el P = 0 . 05 : this woul d ::lCan 

sel~ct signific~ce 

tha.t we cons i der an 
eVEmt tho.t C:l.n happen on ly 1 tiue i n 20 . Hence , i f T 
is equal to or grenter th:m 1 . 96 the hypothesi s i s·to 
be r e j ec t ed , h'hich ncOl1S th::.t observed d i fferences 
Qi b~t be consider ed as stat i st i cally significant 
according t o ~c cepted l evel of signific~ce . 

To apply the above descrived test it was 
to calcul~te again the standard er rors of the 

neces . ard char o.cto 
r i stic s in question fo r both years f or the population 
under study , i . eo f or a ll pri v (tc peasant hol dings in 
the agr i cultural l y i nportc....'1t areas excluding Bale , r i ­

t r ea , Harc.rgt;. a. nd Tigr : i ! , 
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cocpnrisons of area under diifferent cr;)ps in 

yearo 1969 ~ . G. ~r.d 1970 E.G. ~s well as results ef 
applied test a r e given in t'lble12 . , .c c.;ording to t::le 

appli ed test , the v.:::.lues of the 1.' statistic are h i gher 

thon 1.96 f or barley , no.ize , horicot bt:O,ns and fo r 
tot:l.l o.raD. uncI.e r tcoporary crops . ... ccording the 
c.pplicd test , diff er ences 'Jctv,rccn :lrC:l under these crops 

\'icre stat i stico.l1y s i gnif i cant i!1. yoar.s 1969 E .C. <Uld 

1970 E.G .. :\r eJ. unde r b::-..rl e::y .. rid under ~_~c. :i e increased 

while area under hnricot benns decreo.scd s i gni ficrultly . 
Tot:!l a r ea under tenporar y crops a l so incr~[l.sed s i gni-

fic:mt ly . 

5.~. Comparison of yi eld of no.jor crop..:! 

Conparisons of yie l d for different creps in 

1969 E.G. and 1970 E. G. as well us the r esults of the 
st:. tist i c -..r o:..: giv(m in t able 13 •. . s r:ny be s een- froc the· t:-.ble, 

vo.luos of the T statistic a r e higher than 1.96 for 

the follmling crops : b~rley ( 4 . 66) , "mi ze 0.53) , ,·,heat 

(2.19) , horse beans. (2 . 55) ,l entils (3.00) and neug 
(6 .. 73) . It ooons thnt yield of b1.rley , wheat , r.l:lize, 
horse be~s ond l entils has decrensed s i gnificantly , 

while the yie l d of neug hus i ncreo.scd s i gnf i co.nt ly . 
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C( MP .• RIWN OF B~ER ~LJ(,ll CHOP!; IN 

,~ND 1977178 (1970 E . C.)1 ) ,976177 (1969 13 . £. ) 

- .---
Esti~~tc in : Difference ~tnt i- ; -- - --_._---- --, 

Crop 1976177 1977178 . (d) st i es , 
, c 1. 3- c 1. ?:.-_-,-( "'OJ)--' 

___________________ ~~h"o~u~s~'~\n~d~hG~c~t~nr~e~s~ ______ ~-----2 

1 2 3 

_~~ff ____________ 1 gQ2~~ ___ 1~_2[c~----:g§~§---1-Q~§~-- : , , 
, _~~~!~l ___________ 2§1 ~Q _____ §2~~§ ______ ~2~§ ___ ~ _g!g§_: ; 
" I 

: ~~!:::~~~~~~~ ~~~-~~~;::-~~~~~:::~~~~~~~!:::~~~l~~:~~~:1' ~ , f ' , , 
: -~~ ~g~~~--- ---4---~~~~2-----~~2~~---- - -:Q!§---t-Q!Qg--
Ii· 

_~~!!~! ___ ____ ~ ___ 1~~2_ " ___ 12~ !~ __ ____ : 2!2 ___ ~_Q!2Q __ J 
. I ~ 

l _g£~~~_£~~~ __ ~ ---s21!2-"---g§~~2--l-! 12!Q----~-Q!2Q-- j 
I . . I 

: -Q~~~~-E~~~--- ~ --- 1g2~ 2- ~ ---2Q~!2-- ---:2g!§---t' - 2!2~-- J 
, Haricot b"nns i 42 .5 I 16. 4 - 26 . 0 3.87 *1 
t ---- -------------------r---------------------T------- ~ 
. . I , I I 
, _t~~!~_E£~~ ___ 1 ___ 222!§_~ ___ 2Qg!2 ______ :§!~ _____ 2!2g __ ~ 

I ., 
· _1~~!~!~ ______ j ___ _ 22~2_~ ____ 2Q~ 2 ______ :2!§ ___ ~_Q!2g __ ~ 
. , :! 

_~~~g _____________ 22§~2_~ ___ 2Q§~Q ______ :§!2 _____ Q!22 __ ~ 
! I· 
' _~!~_{!~~~~~~~ ____ g2!~_~ ____ gg~2 ______ ~~~~ ___ "_~ ~~~ __ ~ 

, 

Vetch 36 . 2 35 .7 - 0 . 5 0.19 · 
----------------------------------------------~--------

'rOT '.L 4151 . 9 4412 . 6 260.7 2.76 * . 

1) }~cluding Bale , ~ritrea , Hararge and Ti grni . 
* Difference statistically significant . 
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~'<1ble 13 

CCMPHHICON OF YIELD OF I'11~JOH C!-tOPB IN 

1976/77 (1969 E . E . ) .'.!! D 1977/78 (1970 E.C.) 1 ) 

.::.sti!:lD,t e in : Di f fer enc e ~t .l,t i -
Crop 1976/77 1977/78 (d) . s tic 

Quint :-, l~ Pt:r hectnr : T 

(1) (2 : (3) (4) ' (5) , 
Teff 7.5 7.9 +0.4 ; 1 . 03 

=~~-- ----------------------- - -- -- ---- --------------- - --

_ !l:!E!~L __________ 1Q,'!: _______ 2' 2 ___ ___ =2~1 _______ '!:,§§: _ 
\Jheat 10 .7 8.4 - 2 . 3 2.10/ - - - - - - ------- - - - - - -- - - - - - - - - - -- - - --- - - - - - - - - ---.----- - --

_~~~~~ ________ ____ 12,2 ______ 1Q,Q __ ____ =2'2 _______ 2'22: _ 
_ §2 E5~~ __________ 11" 2 ____ __ ) Q~ f __ ____ =1, 1.. ___ __ _ 1, '!: 2 __ 
_ r~!!~~ __ _____ ____ _ ~,§ ___ ____ 2,~ ______ ~1,~ _______ 1,§'!: __ 
_ B2E~~_£~~~ __ ____ 1~,~ _______ 2,2 ______ = ~,2 ___ ____ ~'22:_ 

-Q~~~~ -E£9~ ____ ~ ___ 2, '!: _______ 2,§ ______ ~Q' ~ _____ r-Q'~2--
i I 

Hari c ot bC <1ns . 6 . 3 ; 6 .5 +0 . 2 ! 0 . 21 - ------ - ----- - -r - - - - - --- - ~ --- - --- - -- - -: ----- - - -,----- ---
! F i e l d Eeas ; 7 .3 7.0 - 0 . 3 ' 0.05 .- --- - -- ------------ - ---- "7------- ---- - - --------.- ----- - -. , 
. Lentils 7.1 ; 5.2 ' - 1.9 ; 3.00 
,---------------~-------------------------------- -------, , 

_!\:~t:I>_ _______ __ L_ .. _~, 1 ___ ~ ___ 2,~ ______ ~1 ~1 ____ ~--§,22:" 
, ' . , , 

· _!!~_(!~~~~~~2 ____ 2,~ ___ ~ ___ '!:,Q ______ ~Q,~ ____ ~-Q'21--
Vetch : 5.9 ' 6.0 . +0.1 ; 0.28 

-- ------ - --- ------------- ~ --- ----- --------- ---~- - ------
1) Excluding Bal e , Eri trea , H~r~rge and Tigrai 

* Difference statistically significant . 
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3 . 5 . Coop~ri scn of the pr oduct i on of nnjor crops 

Chc.nges of c r op production in 1969 E . C. ond 1970 

E.C ~ depend on chanecs of ares under crop O~ yield or 
both.. The cst i !J.:1tcs of tot:·~l product i on of a l l t:n.jo r 

crops i n 1969 E. G. was 40.1 Dillion qui ntal s , whcr~s 
i n 1970 E . C .. it \·Jos 36 .. 6 r:: i ll i on qui ntals , the decre:.se 

of the tot.::!.l crop p r oduct i on i s cst i u.J.tcd to be 3. 5 ni ­

I l i on quint~ls (or 350 thousand oetric tons) , and 
accor d i ng to the applied test , this diffe r ence i s 
st:-:.tict i cally s i gnifico.nt (vc.l uc of the st...:.t i stmc T is 

equal to 2.52) . Ther e ar e also signi f i crutt di ffl..r ­
ences wi thi n : creps e.g. t ~tal pr oduction 
Df b::.rl ey , whc::,.t and ho..ricot beans decreased si~ni­

ficant l y , \vhilc production of Ll i llet and neug i ncreased 

s ignific~mtlYe 

'fh e r e i s no s i gnificont chane;:c i n p r oduct i on of t he 

f ollowi ng c r ops : tef f ) r::o. i zc , sOrc;hUI:l , horse bC3lls , 

ch i ck peas , f i e l d pcas ,flGx ( l inse~d ) and l entils . De­
t~ils of the c oop aris~n s of c r op product i on in. bot h yecr s 

a s well o.s t he values of the T s"Lc.t i sti cs a r e given i n 

table 14 • 
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Table 14 

CmlF.:RI SON OF PRODUCTION OF l"'u'.JOR CHOFS III 

1976/ 77 (1 969 E. E. ) I.ND 1977178 ( 1970 E. C. )1) 

Esti ::::l.'lte i n : Di f f erence 
St at i - , 

Cr op 1976/77 1977 /78 ( d) s tic 

e l . 3e1. 2 T 
_ _ ~housC'.!ld 9,u int <l l s 

(1 ) (2) (3 ) (4) ( 5 ) 

, 
:_ ]'!':'E !~r __________ §Q22~ 1 ____ :t'2:ts~:t ___ = ~ Q~2 ~ 7. ______ s ~ 1~ _ 
_ L~£~! ____ ____ ___ :tZ1 '2 ~2 ____ 22§§~~ ___ :1221~1 ______ s~1~~_ 
l'!:lize 797" . 9 , 7635 . 6 - 339 .3 : 0 . 47 ----------- - - ------- ---- - ----- -------- ---- - --_._---- ---
~orhun 5023 . 9 451 9 . 0 - 604.9 0 . 93 ----- - ----- - - - - '- - - - - - --- - - - -- - - ------ - - - ---- - - - - - - - - --

, : 
Millet , 1160 . 0 1544 . 3 ' +384 . 3 1 . 96* 
------------- ----------- --------------- -------~------- . . 

Hor se bems 3215 . " . 2625 . 9 - 589 .5 1. 80 , 
: -------- - - - -- - ----------------- --------------- ------- -
I_Q~~~~_E~ ~~ ___ ____ 2Q2~s_~- --~sQ~ 2-----:Z§~ '2--- ---Q~ 2~-~ 

, , 

, H~rieo t beons; 267 . 9 : 107 . 0 - 160.9 2 . 36* 
~--------------!------- --~---------------------~------- . 
i ' 
,_ f~£~~ _E~ ~~ __ _ "': ___ QQQ~'2 _..: ___ Z 12~ ~ _____ : 2:2 ~ 1 ___ ~ __ Q ~Z'2 _ ~ 
I ' I 

i_~~~!~~ ~ ______ ~---2§2~Q-J-- -s2'2~2 ----:2Q'2~ '2---~-- 2~'2 2 _~ 

1
_ !!~'!I>------ - - -l. --S 2'2! 2 _ J ___ 2:t 2~ ~_" __ ! 2 Q:t!Z ___ ~ __ s! 2~':~ 

, , 
'_~~~n~~~££~l_! __ 222!Q_j ____ Q§~Z _~ ___ :gg~ 2 ___ ~ __ 2 ~s(U 

'l7c t e h ; 213 . 7 , 212 . 5 , - 1 . 20: 0 . 02 i ------------------- - - . -----------------------~---- - -- ~ , 
TOTAL 40 , 11 3. 7 ; 36577 . 9 - 3535 . e 

1 )Ex c l uding D"l l €; , Eri treo. , Ho.r r.:tr gc and '? i gr o. i 

* Differ ence stnt i stic ~lly not s i gnific ant . 
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Chapter I V 

Sa"plin{.; a nd non, -sr.1u,lin,". erro r e 

j.stil;)ates of dift'er..J nt po.rar.lcters • .> ivcn 

in pr(1 vious Cha p ters of this r ... port a re subject to 

s Q.J"plinG and non-saJ,lplin..:, eTrorr-. ~al:li) lirlG er 'ort: 

occur be c ause we J'\ave inve l; t;.utc·d onl y a par t ::J lii o f 

the wl iol B holdinl..s. fhc Te sul :'8 that. He (;at by inves ti ­

rra t inG a s a mple may diffe r from lh :; r e aul ts th~t He [;e t 

by investi 5atin,J' th l, h'holc population. 'L'he d ifference 

betwee n these r~sults are kno 'ill as S •• I" l i n,' errors . 

It means that the feature o f s~,..li r. ,: errore r efers to 

the disc r epancies l.ctucc n tho s ~I:lp le c::Jt i matc s and the 

populati n values that \,'O,jld be obtai r cd. from enumerat­

ing al l units i n t he :populati on: {e. c . all hldine s i n 

the sal..1€ \HJ.Y in uhich the sa)~,ple is enUl'le rc..te~ These 

tl i s cre,uanc i es are una voida1Jlc bcc<!lt s e SUw Ie esti r.:a t es 

arc ba ti cd on data :or only a sar,y! e o f units . 'l'he CJ:lploy­

ment o f s n,.pling metnod , hmlever , crlE\.ulcs es t h.atcs o f 

the ave.cu,. e I.luu nituue of these di screpancies to be l'lade . 

As a L!lCasu!'c o f these discrepanci~s in Siu:lplinG theory 

a st~ndard ~x~ i s acceptca . The s tanQar~d err o r e ives 

an idea of the frequ ency \!i ·i..h llhich e r rore (di ffe r l' nce s 

bet..../een the s8.1,·,le esth,aLc a l ld t hepopulatio n va lue) o f 

a Give n 1.1a l:,71 i t ude .. ;ay be cxpec teu to occour if r epeated 

r o.ndor.l 3a i.1· le s of the sar.le s i ze are dra\}n from "the popula­

tion . Usua l l y el':.:'ars sl,la l l er than ~ hc st ... nda:rd e r r o r · 

\-/ill occur v i t h a f .cequ. ney of o.bou t .)~ .J ' provided the 

e 3 tiuate i ::; ap !'r oximatcly no r h,a lly d istributeu . 

- 33 -
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'I'he T:lUg111tuc.e of Su'\ ,J li(l ~': c C' ors de pt.rlds u,on : 

sunple size, 5<;'1 Ie (icsi.,n ,!!le tr,od o f selection , metJlod 

of €sti r:c. ~ i on ann vo:.r it.blility of the ch::J. r acte r istic 

in question . 

L on-s '~!.lp ling e1' o rs occur in al l types of sta tis -

t i c a. l il:'1cstigatlon i.e . in sur,p1ioc survc~ t'. -

etc enuk~r~tir.~~ 

~!ilpl -

'i.'hey nay occur durinG' sur 'l ey preparation , intecvi ewi ng , 

supervisillt. ~ editinG, procc ssinb t analyz i nL , etc . It 

is possib~e ~O r:iniI1i-.;;0 the r:wo-rti ta<le of n nn- saJ" plLIC 

errol'S by prol1er orLanizati o n of t he survey , adcqu c t c 

traim.na and supervisi on of [iclc.. st, ff and se lectin.:; 

efficient [,letJ.cd of data collection , SaiJplc surveys and 

censuses COln ;~'ive I.'ore accura e data then cor.p!ete 

enur:lcration Bince .invu::;tigl:.t~n" Gi'ol l cr nur.,her of units 

one c, .. n ul' ly p.l orc .::cc.:ura ~e 1.leti a d o f tiata collection 

nnd t r, .... in ':-Lore efficelnt fi eld Gtaff and supervise 

enumerators adequ<l"tcly havinlJ ;,h e SDJ,le a .. toun t o f mo neYft 

In this chc:ptcr \.,re have confiL ed oursel ves only 

to the pr,. Sl ntation and iuw. lyGiG of non- respol lse ratus 

and s al.,pli n g e ::.: ro :n, of aOhe characi..cl'istic s conr,cctcd 

\-lith arc:..a , yield and c.cop production ~ 

4 . 2 . l 'OIl-lL'~H; " ru.'~'·.S 

It is ve)' y \Ie l l kno\lo tha t no rJ'-rcspoLs e , Le . hold-

ings for '",hich data, for diffe:c·:n t r eeso.lO t \'jere Hot ciUil:ecte.9. , 

may have SOl.le imJlact on filla l r Cllul t s.lf Lhe nu.. he r C' f 

non- response i s cor,fi lled to a ollJl I pr oportion o f t he 

uhole Sclrlj. le, the r usul ts 'lay no t be biascd , ~ signif i cantly . 
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In our :lurvcy Lhe no n- reS}lo M;e ru t e , i . e . number of 

holdin..;s fror,l ll b ch o.ala VJc -ce no t collect\ d tee the tota l 

nuober of se l ec Led ho l dini,.-': !;; ' is 9 . 3~G. All non- r espondants 

were classifi e d by r eas ons _ o f n on - resp onse ~' . ThE! 

f ollO\"ing reusal.s have been g iven: 

(i) r c fu s a ls ,(ii) not a t horae , (iii)l cft the area , 

(iv) def.d , (v) seriously siCk , (vi)other r e asons . Uon­

respondA.nls have b<:! ~ n also c~"",:.:::':'ed by the yee.r' the 

holdillL' ,! r:t:'~ <Jelpcted: holdi> " s sclcc led l au t "..:d. ... and 

surveyed in bot l. year's , \~ere called "old holdin ,s " hoiLding s 

s e lected t h is ye ar , were c u. ll ed "neltJ hOldings". I t is 

expected that t he no n- r espon ." e rates may be dif f e rent f o r 

"old" and " new" hodi ne s . 

Uon-rl s pon ::; e r a t e s a re 11 . 7,.' and 7.1 ~' f o r "old ' ' and 

ane w" h o l d ine s res}:e ctively . Th~ r e c.sC'n "hy non- res ­

p o n se is hig h e r f o r o l d h o lid n e s th~n f o r n e w h o l dings 

c~n b e expla ined by a nalyzing the non- response rates . 

Re fuJ.!lls. In our survey where the intcrviel'1 r::ethod was 

u sed , the number of deliber:;:.e non-respose , i.e . r e f usals, 

i s rather sl .. all. E'or all ha l dines i t i s 1.26%, where it 

io 1 . 2~; f or ' old ' holdint;s and 1. 3~/· f o r ' ne\~ ' holdinGs . 

This sho\~s that r e fus a ls I rate in not influenced signifi­

cantly by t he fact t rUl t we h.r.ve intervie\o,ed old or new 

holdinGs • 

.!iQ..t .=,<l t.:-~hor:1e . Lnumera to rs uere i tiS true t ed to t ry to con-

t ac t the s dectect holder at 1u l:lt t h ree t itles for i n ter ... .i 

vic\lin(; . If they failed , they r eported it as "'not at howe I. 

l. e co r diHl,,' to the ir repo rts, 2 . 64~b of all sel ected ho ldina s 

Here not at hOfile durin.; t.he survey pe=-..tod . for ' old' holdinGs 

this r ute is 2 . 95~ !. a nd for 'neu ' holdin .... s it is 2 .35%. 

Left. art n . li:odin~s r.t i~h t l e a ve the area for d i f .!. erent 

r easo ns, sueh as marri.at-c , s r~le of ho l di \ s , joini n,O: to 
~-
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nell ho l di:1L., S, etc . Duri"~ the survey 3. Ll 5% of all 

selected ho l d i r.t, s r eparte e:. as l e ft l.he arc ~' , uh i ch is 

ne a rly '\ 0% of all no n-re. spo nde nts . 'fli i s r ate i s 5 . 2if;6 

f o r ' ol d ' ho l ll i nl.,s , fI. nd 1 . 71 , fo r 'new ' ho ldi l'L;S . This 

sho l'l s t hat ' old ' ho l din",'s l l c .ft 'the area three times mo r e 

frCl1 ue nt th(!11 I n e w h o l d in8 5 !I?rolll t hc "c f i Gure s it is 

estimated t ha t a' .... roxh,.::. tl. ly 3 . bj~ of t he holdin,-, s cha ng ed 

areus last yea r . 'l'his is the r,d.i. n re ason why no n- response 

t a te is hi&her for ' 01-.1. ' ho ldiII s than f or ' ne\" , ones . 

~~ . ilon- r esponse for dUI? ·~ o death Has reported in O. 1Cf';f 

of ... ', 1 se ~ ~,... tcd ho l din. s ; f o r ' old ' holdi l<es t l , ' r a te 

wus O . 94 ~~ una. ,I.'or ' new ' haldi "i... it was O. 47i . Thi s shO\·IS 

that the r ate for ' o ld' ho1dini;S \oJaS tuo ti;;I Cs hi gher 

t hnn f o r ne w o' .es . 1'h is fDcto r oas 0.1 :;0 cO ll t ricute d 

sli/~htly t o hi ,her non- res ponse r c..te for ' o l d ' holdin6s . 

Se ri~ous ly s i ck . 'rhi s reason ucs r e ported in o nly o. 3 5~~ 
of all t he £' . 1.ected holdill{,S,: for o ld holdin ;,,'s this r a te 

\JD,S 0 . 405( and 0 . 30% f o r I neH ' holdin ,8 . 

Other r eas o ns . tlon- r c s po/' se due to o t he r r eaSQI.s no t 

l:lentio.,ed above consti tute only 0 . 92S' of all the selel.ted 

Ito idin(Ss , \'/hi ch \ms nearly thc SaJ,'C f o r ' old ' and [ o r 

' new' hol dinL.s .Q . 94~~ f o r ' old ' and O . 9ry;~ f e r ' neu ' ho ld int;s . 

For dc t .:::-.Hs :.l CC t a ble 14 . 

lo' rolli this s i l':'lple analysis one ma y conc l ude tha t 

it could have bee n (no re i f f ieient 'Co se l e c t ne w ho l clines 

by jus t judE1ng f r oD the l owest r at e of n on ..l,.response 
they could Lave hadll (7~·-'; ). However , f or efficie nt dy namic 

anal ysis , i t io inport <..l.nt to r e peat ce r t a i n 9~ o f the old 

holdi llgs . In our c ~,se , f or t h i o pur po oc , \'Ie have kept 

5(1,,, o f t he old holdir,<-, s . 
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Table 14 . 

SbL,.C'fILJ ! 

- -

!lon- r esponse Old New 'l'otal i reason 
holdi L~., s 

I -
Pel.·ccnt ..... tje 

Refulouls 1 . 2 1 , • }2 
' . 27_ j ---- 2. 35 <.64 Uo t - at- hC'me 2. 95 I , 

--
Left area 5 . 20 , . 7' }. 45 

-
Dead 0. 94 3. 47 0. 70 

Seriou s ly s ick 0. 40 o. }O O. }5 

Others 0. 94 0. 90 0 . 92 

I 
T0 1' .. L 11 . 72 i 7. 05 9 . }} 

- - - -

I.fta r anal yzina the i ~~~ gui tute of the non- response , t he ne xt 

probleM to tac l~ l ~ is , ho\! to de..:l \l i t h it? The s i np l cs t way of 

dca l in(; wif h nOn-rf!3 lJOnS e i s t o r e tr.:. rd the non- re sponde rs as si r. i ­

lar to t he r erJai n i r. ::; of the s tll ..• l c . Treat thc s m .1e a s i f i t \laS 

a sal.-, -, le of a s I.Jall el." u nbbe r o f units nnd ,:ener l i ze . the r e s u lts 

on t he I1ho le populatiun, ( i . e . a l l hol d ill,. l3 in r e l e va nt reCi n ns ) . 

This W:\5 the pr ocedure: t h::! t ha s been c.dopted in t his r eport . 
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4 . 3 . Methods of estiont i on of p~r~meters and snmpling 
errors 

Fr ol':l d~ta of this survey we ho.ve estimcted tot::>ls , 

~ve rage s , r at i os and per centages which a r e given in pre ­
vi ous chapters . ~.:e h o.v e appl i ed the f ollowing methods of 

estimation of po. r o.meters o.nd so.l1pl i ng err or s . 
To estinnte tot al of chnr acteristic X ( e . g . total 

area under c r op , totol production, t ot nl o.mount of ferti ­
lizers , e tc . ) , we have app:ied the f ollowing r atio esti-

"her e AT1 (69 ) 
in 

is tot al area of private peasant holdings 
i th r egion estimated in 1969 E. C. [3 J ' 

i . e . C' 'ea of cropland , f cllow lend, past or o. l 

l end and other l and . 1.le have o.ssumed tha t t o­

t a l area in a r eGi on '118.5 the same in both years, 
i . e . in 1969 E.C . and 1970 e.c .; 

Ai j - estimate of t otal o.reo in jth selec ted Farmers ' 
llssoc i at i on of i th region; 

Xij est i~~te of the totol of char acter istic X in 
jth selected Far mers ' As soc i ntion and ith r e­
gi on; 

Mi - number of selected Fo. r cers ! j.ssoc i o. tions in r e­
gion i . 

Total f or all investigat ed regi ons i s 

( 2 ) 

where w is the number of investigat ed reeions ( = 10 ) . 
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St~ndard error for tot~l expressed by f or nul a (1 ) 
has been cal~ulated as f ollows: 

" x " " '-' -,- -- '-"-"'" 
= Ti ,,I C2 + C2 _ 2 rxoCa ,C

x
' 1""1 I xi o i """ 

(3 ) 

wh~re C~i and c~~ a r e r e13tive vGri~nces of characteri s ­
tics X and t. resp ectively , 

rax - correlntion coefficient between character i s ­
tic X and A ( tota l a rea ) . 

Standc.rd err or for a ll regions e xpressed by f oroula ( 2 ) 

wa s calculated as f ollows: 
I 

" 
-, 

" 

=1 
\" 2" 

s ( XT) L ,s ( XTi ) (4 ) 

i=1 
2he mean yi~ld is calculated ~s the r at i o of two totals: 
total production and total area under crop in question , 
i . e . 

~. '5 p ,(c ) 
J";;l' 'J 

Y c i = ~'''m:'','----

.t i~"j ( C ) 
'1 ' J = 

(5 ) 

where Pij ( C) stC'.nds f or production of crop c in jth F8.r ­
r.lers I i\. ssociation in region i; 

A:ij(c ) - area under crop c in jth Farmers' A.ssocia­
tion and region i . 

Standard error of yield ( 5 ) for region i was calcul ated 
by the f omula: 

2 2 C , +C , - 2 
p~ a'~ 

(6) 
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2 2 Cpt and Cali are rela tive variances of production 

and area unde r crop respectively; 
r

pa
' - corr elat i on coefficient between production 

Gnd a rea unde r crop in question . 
Standc::.rd error of crop yiC::'ld f or the investigat ed re­

gions was calcul~ted ti S follows~ 

I W 

p. 

11 
~ 

S(Y,) \ 
\12 s2(y c i) (7 ) = 

1 
I 1 

'r';1' 

where 'rl i st r.mds f or wei ght of the strntun i . 

The stnnda r d e rr or of a.n (:;' stj .<'l.tc can be expr essed a s 

a percentage of the populatior value of the esti~~ted qU8n­

t lty . This f or o of expression is useful as the percentage 
sta ndard € 'l -r is una ff ected by the units in which the esti ­

oate is exp~e~~ed , a nd the percentage of standar d error of 

the mean , of the t otal of s aopl e , and the est· . .... of the 

population t otal a:e a ll equal . Such percent8ge of standard 

error is called a r elat ive stondcrd error . ------ -------- --- --------
Estimate of pcraQeters, their standurd err ors and relat ive 

standQr d errors will be presented in next section of this 

chapter . 

4 . 4 . Selected estiM~ t es J their stondard errors and relotive 

standard errors 

Pr esentation of the esti::lates is as f ollows: in colU!:m 2 

est i mates of parameters er e given; in coihur.m 3 - standard 
errors of these estimates , ond in coluMn 4 relative standar d 

errors (in percentages) are present ed . 
Estimates of area under differ ent crops, their standard error s 

and r elat ive standard errors ure eiven i n table 15 . One ray 
see from this table th['.t the tot3. l area under ter.lpor ary crops 
of private holdings is estirJated at 4 . 4 million hectares with 
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:;C,TI M .';'~ES OF TOTAL .~}~.:.'>. , TlIEL{ ST _N:, , ~ _·.D El('lCP£' 

£'u~D i:. ~Lb.~IV:~ 'y_~.J'lD ~W E (~{Q :iD BY CROF* 

Crop Estiuo.t c error 

Thousand. hectares 

Relat i ve 
struldo.r d 

error 
Per cent 

(1) (2) 0)_ (4) 
'- ! ) I 

Torr . 1 , 178 . 6 97.8 . 8 . 3 j 
-----------------------------------------~ . ,. 

ro.rl ey I 674.8 90 .7 . 13.4 J' 
------------------ ---------- - --- -- ------~------------

IJhco. t : 402 . 3 58.5 : 14.3 I , I -------------- - - , ------------- -----------1------------1 
Mai z e : 763 . 1 78.6 ; 10 . 3 ! 

--------_. -- -- -- -· ----------------------- - I------------~ 
. I 

Sorghun 1.\43 . 9 79.9 I 18 . 0 i 

-------------·---------------------------l--· -----, 
Millet . 131 . 4 25 . 2 I 19 .2 I 

. ------------------- ----------------------~---------- --~ I ' 
!lorse beans 264 .3 38.3 I 14.5 

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

F i eld peas 102 . 7 17.3 16.9 I 
-- ------------ ---------------- -----------~- ------------. I 

Chick peas 109 . 3 22 . 0 ; 20.1 I 

---------------------- -- - ----------------~------------1 . '. 
Lentil s 50 . 3 10.8 21.'1 : 

Neug 108 . 0 20.7 19.2 . 
------------------------------------------------------~ 

Total t emporary 4 , 412 06 
crops -=-- . -

217 . 0 4.9 

·~cluding B~le , Britrca , Hararge and Ti grai . 
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standard error of 0 . 2 nillion hectares and r el ative stan­

do. r d e rror 1 5 4 . 9~ • l,.€ should r co.d this esti mate a s : 

+ 4 . 4 - 0 . 2 pillion hectc.res 

It means that esti mat e of t ot al a r ea under t enpor c ry crops 

is equa l t o 4 . 4 I"!illi on h ec t a r e s but since €:' sti r.lD.ti on wa s 

done on s80pling bosis then it ~o y fluctua t e plus or ~i ­

nus fro~ this est i mated value and neasure of this fluctu­

ation i s standar d er r or . 
i. r ea under tcff is est i wated a t 1 . 2 : 0 . 1 [l illian hec ­

t a r e s and this gives 8 . 3,: of rel a tive stondc.rd error . 
For cCl:J.parison of pr ec ision of differ ent estir.lnte s it is 

!':lor e convenient to use rel [ tive standar d err ors of these 
e sti~at e s . For other e stin~tes ,[ ~rea th€ rel ~tive stan­

de. r d errors a r e a s f o:' l ows : c ... r lGY - 13 . 4,~ , wheat - 14 . 3,. , 

r.1{), ize - 10 . 3" s or ghun - 18 . 0,~ , !lnd the largest is f or 

lentils , ~ • ." . 21 . 4;- . 
Estinates '? f pr oduc tion by cr eps , the i 'r s t o.ndnr d error s 

and r~ l ative s (andcr d error s a r e given in ta~- 16 . Teff 
has the highes1,. prec i sion with r el ative str.ndar d error of 
9 . 3J . The·precision 'of production estimat es f or other c r ops 

is a s f ollows: nai ze - 15 . 3, ,,, , be.rley - 15 . 4" , wheat - 21 . 4,1 , 

and th~ l a r gest is ' f a :, l entils - 28 . 2,,, . 

Total crop product i on of all najor crops is estinated 
a t 36 . 6 million quint al s 8.nd the s ta.ndc.r d error of this 
estimat e is 2 . 3 Dillion quint~ls and this gives 6 . 1* of 

relntive standar d err or . 
Estinat es of cr op yi eld , their standar d errors and r el o­

tive sto.nda r d errCTs ar e g iven in t able 17 . •. 5 one ~an s ee 
fr OD this t able , r elat i ve standard errors f or yields are 
~uch snaller th3n f or .tot a l s , i . c . t ot a l area or t otal pro­
duction of diffEr ent :rops . Re l~t ive standar d errors of ­

yield est i nates f or di~ferent crops ~re as f ollows : 
teff - 5 . 3;: , b8rl ey - 6 . 9; , wh €;a t .- 8 . 1> , r.13 ize - 10 . 9i: , 

s or ghuf"l - 7 . 9,. , Millet - 8 . 2,v , horse beans - 6 . 8~b , etc . 
Esti r~o. te s of stand2.rc error s and r elative standard er r ors 
by r egion 'l r e Given in the i~r1fleX V. 
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Tabl e 16 

ESTI NATES OF cnor I\ZODUCTION , TH~Ilt :";T~nD ~[{D ErJ~OHS 

h.N!) H::;L~~TIvr; LTiJ; ) .':. im 'mItORS BY CHor" 

Standard 

Crop Est i oate er ror 

Thousand quintals 
(1) (2) 0) 

Teff 9 , 264 . 5 ' 861.0 

He l ative 
standard 

error 

l'er cent 

------------------------ ----~------------- -------------
-Barl ey 760 . 6 
------------------~---------~-- .---------~------------~ , 
,heat 3 , 368.8 719 . 8 21.4 ; 

·----------------------------1------------i --------- -- ~ 
f'ia i ze ; 7 ,635.6 ,1 , 169 . 2 : 15.3 

, I ' 
! --------- . - ·------)----------1-- - - ------ - ;----- - -------; 
I Sorghum : 4 , 519.0 ; 1 , 073 . 9 '23. 8 , 
, ------------ - - - - --j--- -- - ----1------------ .., ------------"i 
l" ille t ' 1 , 544.3' 350 . 6 i 22.7 : 

- ----- - - - - - --- - - - - - '--- - - - -- - - ~ - - .. - - - ------ --- - - - - -- - - ---l 

:Horse beans 2 ,625.9; 424.4 1G.2 
, -------- -------------~---------- ------- - - ~ --- - ---- ----~ 

;Fi eld peas 192 . 4 27 . 0 
----- -------------- --------~---------------- ----------I 

,Chick peas 8 28 .3 ' 217.8 2G. 3 , 
------------- ---------------------------~------------~ 

50.3 14.2 28 .2 
----- - ------------.-----------I------------....J-----------

T01',\L rnODUGTION 
OF f'irtJO" GROP~ 

343.8 

36 , 577 . 9 

71.0 

2 , 296.1 

*bxcluding Bal e , Er itrea , Hararge and Ti grai 

20.6 

6 .1 
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TobI e 1/, 

ES£II'1nT"ES OF YI~'LD , TiIEIH !..:~i .. ND.a 'n ERl.tOHS 

.• HD ~0L .TIVE 3T:~~Hl1D EPJtOnS CY C.{OP" 

otaM.ard ;?c l8.tivc 

crop _l~s ti[.l :J.tc e rror st :mdard 

error 
qui ntals per hcct :lr c Pe r cent 

(1 } (2) 0) (4) 

I Teff 7 . 9 0 .4 5.3 : --~:~~ :;-------- .!-- --;~;----:----;~~---- -t-~~~---- - - ! 
__ _ ____ _ _ __ - - - ______ _ - - - - - - - - - __ _ - - _ _ - - - _ _ ._ - - - _____ - _ -I , , 

'Iheot '8.4 : 0 .7 ; 8 ,1 I 
I --~::::------ --- ;---- ~;~;- --~- --~~~-----i--~;~~--' ---: 
: --- --- ----- ----- ~----------.~------------~------------ I 
I ' . I '.or ghun ' 10 . 2 J 0 . 8 , 7.9 ; --------.. -------____________ -------------1------------ I 
, , I 
: ~lille, ,9. 8 I 0 . 8 8 . 2 i 
1------- .. __ . ------,------- - -- - ---- - -- - ---- ---,------------ 1 
I i I I 

1 90r se be~~s I 9 . 9 0.7 1 ~ o 8 , . 
. -------- - - ------ - -- --------~-- - ------- ---------- j 

I 
FiolEl. P 03,S , 7.0 I 0.8 11.7 

-----------------'-------------------------- - ---------- ..... . , 
Chi ck peas 7.6 0. 9 11. 9 

-----------------------------------------~- -----------
Lentils 5.2 0.7 13 . 6 

Neug 3. 2 0 . 2 6 .3 

*Excluding Bal e , )jritrea , Har arge and Ti crai 
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f.N NEX I 

METHOD OF CORR ,,e<I'ION OF CROP PitOOUCTION 

E",TI". TlcS-OFr USO BY INT::. :VI"'" 

'l'he da t a for the a gricul t ur~J l sal,q; lc survey cOllduc Led 1n 

191"(/78 (1 9'(0 I'; . C. ) He r e coll e cte d by inte rvie w r:lcthod only . 

From our previnc s experi~nccs , it's we l l kno\-!n that data collee­

.tad, by intcrvieui nG fcl.rr:Jers are u s ua lly und.er ~ e!:t l l!lated . 

There f ore , to de rive correction coefficients for cuch data , one 

must use objective !le t hon "; (i . e. fi e ld arc a ucasurem, nts and 

crop cut ~i nL. c x peri i.lents) . 

In the last t uo cro p produc t i o n surveys tha t Here conducted 

in 1975/ 7 and 1976/ 77 (1960 B. C. and 1969 E. C. ) bo th objective 

a nd i n tervi c \'l /.lethods uere ap lied to collect t he data . Based 

o n thos e t\.,IQ rr.ctho (" f' , correc t iLr n coe fr icients t or adjusti nl~ cro p 

productiu n est i mate collected by i n t ervi c. v UC Te develo ped . 

·.L'he ~ e corr ection coefi'icients arc -Iso used nC\'1 for ad juotin, 

the data that \fere collected by '_ntervi cw nethod duri nG the 

Arrricul tura l S[I.I ple survey tha \las cO t,duc tcd i n 197 '(/78 

(l nO ~ . C . ) 

CSlla)ly J rOlo.uction e :;. tJ.fi,atcs are i:,iven in l ocal units , 

8uch as : Kuna, daHl a , silicha , akooada , madiaa , e tc . are 

than t :... n diffe:.. e nt loca l UJ. i 1.~ were r epo rted on . ;;! averaee 

varyina from olle r C.', ion to the 0 ".her . 'l'he metric equivalent 

of these l oc a l uni ts is publ l s hed uased o n t he se c o l.d rO l< nd 

survey that \1aS co , ducteu by eso in 1968/ 69 under the total 

" jletric Lquivelen ts of loc a l i.Tca and lJr oC1ucti oil Units , J.d <L is 

Abeba 1972" I' 5 I 
~ J 

.. ny production estimates ~ ':'ve n in local uni t s c ; n be CO II­

ve rted J. nto kilOGrams usint,- theoe equival ents. Ilo\/€ver, si ce 

cro}.! pr oduction es t iffia tcs Ci ven b,Y f armers a rc under - es til.lll ted 

f o r one r eascn or a n o ther it is necessa r y to fi tt d the tJaGni tude 

of this under _estifilation using object ive oetholl. . 

- 46 -
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Ho .. , lie are Goi nt~ to de v e l o p correctio n coefficic nts for 

diffe rn nt local units by re ,.; ions usi rl :~ the r e s u l ts 0 f the two 

prC::.'vio l.i. s era], producti on survey s . ~, e hcvc COJlductcd cro}) 

cutt.i.n;5 experhlents on a llou t 1UOO fiel ds to obtain objective 

e s ti l ,ates of yi Lld in the l as t t ' !Q previ ous survey s . 'rhe sal:1e 

fields \!ere I,leasured t o o bta in objectiv area estinates . 

Letts a SSW.le th" t crop production of i th f ie ld under crop 

x in r o(,10n r has bec.. n ect ijj,ated , usi t.g o bjectlvc oe l.. hOL S , as 

fo 110118 : 

(1 ) 

\>!here arx/O/ s t ands for area on i th field under crop x in re­

g i en r accord L IG 'to arc.: I.Je<'",s urem nt , 

Yrx i / Oj - estimate o f yie l d of crop x from i th field 

in r , t~ion r neeo edi n!, to cro p- cut..ina experi r.lents . 

1"or the sar:le i ~ .. fi e ld under cro p x i n r (. ... ion r , f arr'ler r 5 

. r e port crop pr ociuctio, in 10c,11 unit is: 

p ./u/ = u 1.u. rXl rxi 
(2 ) 

\'!here u . t tands for number of l ocal units of crop production rY> 
x )btained f r om i th field in r e(, i en r , 

1.u • . , name o f loedl unit ( e . g . kuna) . 

Crop prouucti on r epo rted by f &r ulcr .in lac"" ... unit has been 

cOllverted in to Idlo" r aJ:ls acr.: o ~'dLg esa cali b r a h c n [5 J 
as fo llo'~ s: 

~·i hc re e (e) = V (e) d rxu ru x ' 

u rxu 
0) 

v (c,'r Volume of l oca l unit u ( in litrcs ) in re~ i on r , 
ru 

dX - densi t y of crop x ( a iv ... n in i 5j- ). ,. 
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Let ' s a ss ul:.e th'h fe r cro p x He ha d during t he last t HO 

survc) s n fi e l ds on u iii.ch crnp- cu t Lrg exper i l:lc n ts \Jere c o n -
rux 

d u c t f) d Lna flll.' r.iers I r e.-po rted cro p pr oduc ti on i n t.he s ame 

l ac , 1 u nit u . UsinG f orr.: uae ( 1) and ( 2 ) , we c ; n estilJate tht. 

ean product i (, n per l oc a l unit u accordi n3 to ob j ec t i ve rneasur-

menta co r- Qucted on n fi e l ds as f0110\.8: 
r ux 

(4 ) 

i=1 

l-roduction o f croll x per l ac: 1 uni t l.t , as 1 t i s l ;ivf!n i n 

f ormul a / 3/ is g (c~ rxu 
The r at i o of g ( 0 ) " a nd rr (c) !': ives us a n est.1. l'Ja ie o f the rxu u rxu ~ 

co e f f i ci cient of carretian of loc a l unit u r epor t ed by f armers , 

c = rxu 

gnu ( 0 ) 

Grxu (c) 
(5 ) 

It js m t possi Lle to use ne n f or c orrect i nc c r o p 
rxu 

produc tio n \',) hau t r.lak i llB' further r(: fineme nts . 'l'he lilain 

reano n 'lje i ng ; 

a ) f o r some r eLion and loca l uni ts t h<.' sal~p ... t.' size is too 

silall . 

b) New l oc .... l units l/h ich \-IC Z'C no t r~ported i n the last two 

surveys mi" h t be r epo rte d in the a gri cultura l saluple 

survey COl ducted in 1977/ 78 . 
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'fa mr..ke the r ( f inirr,ent \ '/C have to anal y ze the "c " of the rxu 

different 10c:.1 L.:.ni ts for tIl e va rious crops by rU ITi ons . ...ft e r 

makillg: such (' nnlys i~',e have discovel'cd that there is a. ce r t a in 

corre !lJ:atio n bct\.'ec n size o f loca l un i t, i.e . 

This finrll. ne is i nte r es ting a nd important . 

G and rxu 
'i'he va l ue 

c • rxu 
of grxu 

c a n be e s ti l at..cd [rof.) eso bulletin '.Jhile the correction coe[fi ,­

cient c a n be c~loulated . 

Different rc" rcss i ons codal!s \-,ere tried a nd J. t was fo und 

t.ne. t po\rler curve hus the bes t f i t. ne s::; for th : s purpose . The 

mode l t ,l o. 'l" lora'" ,used is 
( ~O ). 

\':e have obtnillcd the folloH i nC '['c eul t: 

c 
u = 5 . 20 

- '':: 24 ' " . 
Gu ' 

2 
r = . 34 

\:he l'e g sta nds fo r \lJei i ht of ~; rain per local un i t "u" 
u 

acco r di l'10 to eso bullet i n ( as i n forJua l a (3) ), 

( 6) 

2 r = coefficient of ~e~ermination, 5 . 20 a nd - 0 . 24 are 

r e g r essia .. co€ffici~nts • 

By ap l, l yinG" this r oo "' } . \" <! CC.n ~c ~ ::h." t 39~' of the change 

in C
u 

is eXlll ai ned by the chant, e 1n a u . 'rhe parane thers in 

equation '6) werc estimated from a hout ~O units 1n different 

rC.5"ions at. 'ordint!> to the r esults obtai lled from nca rly 1000 

crop o'J.ttir. '· experir,lCnts. I.uch better fitncs :; \1 a6 obtained 

when the r ~I'ul ts "er e or dered ;::.nd then" the -sizt: o f ¥gu " :J.nd Cu 
is caluclal ~(: . To illust r ate the corre:i"&~ ti on bet\"/c , n C u and 

C'u' '-Ie ha ve diviucd ~ into f our ;~roups and t. 

Ci ven in t able 1 . 1 
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'l'able ] ! 1 • 

I,vera e size of loe; 1 ~nit gu ' avera(;e cO l'recti on 

coeflici c nts a nd numbe r of ohscrvatio [l s 

i .. ve r a . e Numbe r o f 

Local units size of correction ohs ervat ins 

or dered by gu l oc'll unit cocffic i ~nt 

-- e n . gu u , 

Under 5 . 0 1. 90 , 6 . 62 G} 

-
5. 0 - 25 . 0 10 . 67 2 . 66 082 , 

-
25 . 0 - 100 . 0 64 . 0 .• 1. 99 46} 

; , , 
100 . 0 and above 119 . 06 i 1 . 70 I }80 

I 

-

I 
-

TO'r .. ,l., 5( . 52 1 . 91 1 t 79{, 

.-

If \-Ie a pply po',;Pe ::.. curve to t~c i' i"u}"cs l.ve n in table I . 1, 

we will obt :li n th~ f ollowi ng r E::: sults : 

- = eu 
7 . 08 r 2 = 0 93 , . 

-'l'his sho"ls that 93~ o f chao.:...c i n G
u 

is explai ned oy cl1a nt;e in gu . 

'l'he r elationship of t he f i tness of t.he }..IoHcr cu "eve and the empira~ 

cal data in t abl e 1 . 1 is illustroted in fi e . 1 . 





k =1 

In 
,--L,. , 

- 52 -

and n
rk 

is number o f Hel ue in reLio n r which are 

reported i n loca l un i t k 

mr is the nUUlber of d i f f ert.nt loc a l units in r e r;i o n r. 

1l.verc.e s ize of l ocaluni t s i n rcr.i on r is ca l cul ated 

by the fo llo\., i nc f o r mual: 

( 8 ) 

uSing i
r 

a nd ii/c ), for r = 1,2, ••• , 12, the pOller 

curve haS been adjusted to 

c~* = 3. 85 gr ( c) -O. 17 • 
2 r = 0 . 23 

ne a i onal i mpact on eu has been estimate by 

(9) 

(10) 
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us i nG tho.. above f o r :; ule , ue have obtai ne d the f ollowinG' 

re ou l ts f o r e ach re ., i <.n: 

JlrS Li: 1 .1 10 ; Bale: 1. 03 1 ; Garo- Gofc. : . 940 ; Gojalil : 1 . 11 5; 

GO lldor : 0 . 883 ; Harar : 0 " (09; Illubabo r: 1 . 086 ; Kefa : 1 . 351 ; 

Shaa : 0 . 081 ; Sida'1o : 0. 903 ; l'eleGa : 0. 117 . ~ ) ollo : 1. 351. 

1'0 estima te c (adjucteoi correction c oeffici , nt) ru 
the f o llo\>/ing f o ruul a has been applied : 

c* ru 
c**e u r 

( 11 ) 

Ehere n stands for numbe r of o bservation ( crop cut t i ne ru 
experiment ) f o r loc,li uni t u in re l;i o n r , nr = t o t ul 

numbe r of observations in r eei .,n r (i.e .t otol numbe r o f 

crop cut t ing experiments in 1975/ 76 and 1976/ 77) 
C = corre ctio n coe ff ic i e nt calculate d acco rdine to ru 

f ornula ( 5) . 

e r and Cu have be ~ n calculated accor dinL to f er ulne 

( 10) and ( 6) re spec tively . 

1; S it c a n be see n from f orl:lula ( 11 ), the firs t part o f this 

f o r mula i s c omposed of the va lue of c ob t ained from ~ he rn 
surveys . I f n = n , then c = c , i n Hh .i. ch case the 

rur ruru 
secolld part of the f ormula is ienored . If n CON loc a l units 

,.,ere r epo rte d in 19T1 / 78 which \-Jere not r~po rted in 1975/ ?6 

ond 1 ,)76/77 • t hert .' * c · ru 
is calculQt ed a s f~ l lowst~ 

c* = e • c** ru r u 
( 12 ) 
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This f ormul a i :.; u~eful for es ti r.la ti nl; c orrectio n 

coeff i c _c n ts .. 'or nc\~ lo c &l units uhi ch ' ,e r e no t r E:ported 
--To ~et t he es t i mate o f c 
r U t o ne 

i n t he l ast t '. ! O s u r vey s . 

has to cal cul ate only c '~' 
u 

unknown ed~? O~tt 18 

apJlitying f o r mula (6 ). 'l'he on l y 

CruCe) ",hich c , n be c a illu l ate d 

f r o m eso Bulle tin as f olloHs : 

= vru ( C). dx 

\l he r e v (e) and d a ne e xpl ained i n f o r e ula ( 3) ru x 
a nd are 1..;i ve n in the esa Hulle'~_ '1 . 

I;xar.rn l e 1 

Suppose , we Han t t o e stir"a t e the co r r ecti ..: n c oef f i ­

cie nt for tQ.~ lo c ul uni t Omsl a i n Ars s i Re c i o n . Only 44 cro p 

cutti ncr cxper i m8 n t s ~J e re conducte d in this r eL i o n in the yea rs 

of 1975/7. a nd 197&/'/7 

unit called " Dau l a " . 

a.nd pr oducti on lolas r eported i n 

Dy a p.,lyina forr:lu l a ( 5 ) , He fi nd 
;.;:-

the l oca l 

tha t c = ur 
2 . 206 , and by ap '11yinu' f o r mul a ( 6) the value o f Cu = '. 750 
a nd t he va lue of e = 1 .11 8 by f o r mula (1 0) . 

r 

The t o t a l nWIlbe r of o b serva t i ons i n I. rs :.. i r e Gi o n i s 72 

" ( i . e nr = 12 ). ':.'herefo re , to ca l cul ate c ( ad jus t ed cor:rect i on ur 
c oe ffici e n t), loJe c :.n a ppl y f o rr:lUla (11) ac f ollo\l s I r i v en the 

va l ue of t he other unio,o\·,rns : 

C~r. ~x 2 . 20 6 + 7~244x 1 . 118-1 . 750 = 2 . 109 

'l'hus , t h o co r r e c:t iun coeffi ci e nt f or he l oc a l u ni t 

" Dawl a ll in J\.rs s i r eCi o n i s 2 . 109 . I,ote t hat th is f c. r mula a p pl i e s 

f or the l ocal uni t s a nd r e g i ons in '·/h i c h the saJ.ip l c s i ze is very 

small . 
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Suppot:c nO'rlwe want t oes t imn te the correc~ ion 

coefficie nt of t he loc a l unt t " S111cha" \-Jh i eh \oms no t r eported 

in the last t wo !Jurve~'s in Ars s i r .!(:,ion • .1"o1'uula (11) is used 

to eGtir.la t e C* r- " He knO\-1 that the va lue of e r = 1 . ' 18 from 
U ", , _ .. 

previous caloulation . 'l'he value of C u c a n be estililntcd urdnG' 

f or/,lul a ( 5 ) as f ollows: 

-O . 2~ , 
Cu = 5 . 20 . <3'ru 

here D
ru 

= v
r u

' d ,;:. For silicha i n Ars " i r e Ci o n vrcu = 54 . 69 · 

The va lue o f d varies from crop to cr~. p . I n cur example , He 
x 

are interes t ed in c a l oulati n3' tl.P. co r r ection coeffieient o f 

silicila f o r Dait-e . In this c ,-se dx = 0 . 05 ' . 'rhus , ITrux = 

54 . 69xO . 851 = 46 . 54 . Subst itut J I .! 

above f o r t ·ula , He Lave: 

the v~lue Crux 

* . . - 0 . 24' 6 c = 5. 20x4G. 54 . = 2. 05 

in the 

There f ot:'c t he corr ectio n cL.c ff iciont of a silicha for I'!', a i ze 

in ArGsi re~ion is : 



• 
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lJflfl ... ::X I I 

C\ l'rt'lJt I SCNS OI1' 

:.:l S,., PRODUCTION ;,.ND YIl;LD 0]<' 11;',JOH C}10PS IN 

~~THIOPI~"" 

I N 1c7 4/75 1" ; (,7 E . C.) - 1')77/78 ( 1 '370 E . C.) 

'.L'h~sc assess:!ent s of a::'cc.. , prod.uction arid yield of 

unjor crops f· .. last four ~ ... c cu>s cov0rac: the ,·,hol o COl..Ul ­

t ry ane. all tY1JCS of hol tlings , .; c . private pcnsont 

huldings , coop("I''1.tiv€.<: and. stat.; f:.rr.ls /ki l V ,m a s. COC.~1· 

c::c i ~l f ... I'US before the no.tif, no.li zat i~n/ . Sor:e rc ­

eults wer e stinntcd 2ccording to the l~st four ~Gri-
cultural surveys /flainly f o~ _.:.~iv.:ltc peo.s .:mt holdinbs / 

and soce were as essed according t c socc ac,cptcu 
oethous , i.g. for l.:ri tr -..! u i n 1968 E.C. , fer Eritrea 
a.ntl Ti gro. i in 19G9 ~ .. C ~ , 

ond Tigr~i in 1970 E . C. 

plctely. 

and - for Ba18 , Eritr~a , Ho.rargc 
Gtl..:..t 0 faI'l.'!s were c·)vcr cd Oott-

Pro -·uction \'18.S .:lsses . eel f or both SO.:lsons , i. e . f or 

':'lo. i n seClson and fo r belg SE'(;.son ( so..}con d senson ), whi l e 

calculated once . Yi Ol d. \1<'.5 cal cul ated by 

di v<k"!.ing toto.l Il r oductL·.n by area unde r crop i n qu cstio. 
during nain soo.son,. 
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Tabl e n.1 

I N197'l.j75 , 1975176 , 1976177 AND 19771713 

----_._- ' -'" ._- -----.---- -
Es v ...... w.tc of ~rO:l 

Crop 

--- - -----
~ ( 1) --,-----""C 2 . .L. __ _ _ (3) _ .J."]_ __ ( 5) 

i_:r~fL __________ l , ':!:2~~2 _____ 1,:zi:g~1 __ ._1, 22Q~Q-- l> 2~1~~L 
:_ '.!::!:!~;[ __ _____ -,_. __ §Q2 ~Q __ ___ ... §Qg~~ __ , ___ 24 " , ~_~ __ 12§ ! Q_ 

: .Jh,,::t : 703 . 3 501.1 507 . 1 467.3 ' !---------- - - - ---- - -- - - - - --" .- - - -- - --- - _ .. _ . .. - - ---- - - - -----

• 
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':lo.bl c 1 .. 2 

PIWDUCTlm: OF It',JOn CROPS I N E~HIOPIJ~ IN YE;.P.S 

1974/75 (1957 E. C.) - 1977/78 (1970 E.C.) 

C70P product i on i n : 

Crop 1975/76 1976/77 1977/78 

(2) 

Th ·::}'t;'S ~:Ill c!. ::1Ctric t ons 

CERE ',LS 4 182.2 4· 50 . 9 1, 541:.1 'I- 150.4 ~ ____________ _ ___ .1 _ _ __ _______ ~ _ _ ______ .1_. . ___ .1 _ _ _ _ _ _ 

~off 1 019 . '1 1 186 . 7 1 . 1"3.5 1 171,.4 __ __________ __ ___ .1 ______ __ __ _ .1 __________________ .1 ____ _ _ 

, . 
I ::'rley 6f.2 . 7 626 .

" 
947 . 7 731.0 

------~------------- --- ~------------ - .... - - .. ---------------
, /hC:lt 623.7 515.8 592 . 0 . 423.4 
~-------------- ------------ - - -·----------------r--- - ----

, Ilaha . 1 041 . 8 1 405.9 . 1 015.3' 998 .4 ,..--------------.--.1----- - - ----.1------ - --.1- - -----------__ 

·_§2~5~~ __________ Q~2~~ ___ ~ ___ §Q~~2_~ ---§2~~~----§~~~g_ 
~ h il let 165 . 3 

;r'ULSE'i 573 . 6 

311.2 
507 . 8 . 

19"' . 7 1 212.0 
653 . 1, 520.6 

i Horse bams 280 . 1 ! 288 . 3! 330.3 273.3 
------------------------- --------------------~------- - ~ ~ j ' I 

'_Ql!!~~~_E'l,,~ ____ ' ___ 2':2~Q _______ 2Qg~2_~ ___ 22':~': ____ 29Z~g_ 
; . , 

_!!"E~ ~ ~ L !?~~~_; ____ 29 ~Q __ _ ~ ____ 2 2~ ':_~ ____ g2 ~ 2 _____ 2g ~ 2'; 

L~~£~~_l?~,,~ ___ ..:----2g~":---~ ____ ':Q~2_L __ 2Qg~gL __ 22 ~§~ 
'I ! : , i Lentils , 50 .1 : 42.7 i 51 . 4 i 36.4 ' 

;OTHERS 65 .9 129 . 6: 68 . 9 j 76.4 

I
, _ld~!!~~~!! --- --- _' ____ 2Z~ '2 ___ L ____ sh § _ ~ ____ 22 ,2~_ . __ 2Q, § J 

. j: 

'_t!~':!Ei __________ ; ___ _ g2, g ___ ~----Z2~2-~----s2,g~----':2,9_ . . , 
! Vetch 24 62 ' 25.7 22 . 4 ' 2') .8' 

TOT ',L 4 , 821 . 7 5 , 480 . 3 5,250.44,747 . 4 
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TOlbl c 1. ;2 

YI ZL8 CF rl:~JO~{ CRUPS I;Q" :Sf.rHIOpr;~ n·: Y: . .=:;~ns 

1974-/75 , 1975/ 76, 1976/77, !.ND 1977/78 

----_._-
__ Yie.ld in y..:::c.::;""r.,;.' _ _ _ _ ____ _ 

Cr op 0'"' /75 19'(5176_ 1976/77 _ 1977/78 
('uintolD per l:.vct"a"'r:..::e_-+ ___ --i 

_ --'-( 1"")'--_ _ .-.i.'::.<2)'--___ (3 ~ 
To r f 7. 0 6.9 

( 4-) _ 

'1.3 
( 5 ) 

7 . 7 
..:.----- - -- - - -- - - -- - -- •• __ • • __ • __ • - - --------..:. ----- --- - - -- - - - - -.j. 

, Bnrlcy 8.4- 1C.4- 12.8 8 .4- : 

'.1heat ll.9 : 11 . 1 

Nni zc 14-.9 11 . 4 
--------- --------.- .- - --------.- --.-----~------- - - ~-- -- ----

Sorghun 11.3 9.5 8.7 I 
r _____ _ _ __ • ____ _ ___ • __ _ _ _ _ _ ••• _ ... _ _ __ _ ____ .:.. _ _ _ _ _ _ ___ .1 ___ _ __ _ ~ 

, 
./' .. f ricqn ::1 i llet 9.5 9.8 11 . 4- 10 . 4- I 
--------------------------~-.-------- .... ---.. - - ---"I"- - ---- --, , 
: Hor se bems G. B 11 . 1 , 12.5 ' 9 .8 i 
! • I ' .----- - --- - -------- - ._-- ---_ .... _-------- .... ------------ - --- - -

1 I 
i Chick pe.:\s 3 .. 0 5.2 6.6 6.9 I 
-- _ -_ .... _ _ _ - --- __ - - ___ - - __ _ ~. _ . __ ._ •. ___ i.. _ _ _____ __ + __ ----- -1-
I ! 'i .Q ; 

Hari cot boans; 7 . 0 7 .. 7 6 .6 7 ., [ " , 
--- --- - - ------~--- ----- --------- --- -------------------1 , I 
: J" i c l d pc,s 4 . 9 3.8 7 . 7 7.1 
- ' , 
,--------------- --- ------------- ---------------~-------~ , , 

5 .6 ' i Lent ils 7.6 7 .7 
: ' , 

I------- ------ ---.- -- - ------~---- ··- -- - -- - - ------t"- --- - --'T 

: Fl ax ( linsced)' 3.6 3.5 4-.1 4-. 1 
; _ _ _ _ _ _ _ _ __ _ _ _ _ _ : ____________ _ _______ _ _ _ _ __ _ ____ .... __ _ __ __ .l. 

j i 
, Neug 2.5! 3.3 '2.3 3.6 : ____ _ _ _ _____ _ _ _ _____ _ _____ ..!. __ ___ _ . ___________ __ L _ ____ _ .. ..i. 

, ve tch 6.1 6 . 9 
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ilNNEX III 

:~s "':;;ssr1ENT OF SOME CONR.m::WfG 

OF :'OOD B .. k.lICE ' ;HS'.:1' FC •• 19771.2~_L1 970 :s .c .} 
f.ND r:S:<l,INnL~RY FOllCu3T FOR 1971 B.C •• ~1 97bl'&) 

1. I~trcduction 

In t .. e pm vicus ch:.!ptcrs of this report 'de ho.ve 

csti~atcd the r L ')~ _~tion of L!D.j or cr0:)S for 1970 ]:~ .. C. 

Hm.,.cvcr , it :"F not enough to kne .... ; just how Duch i s 

produc t.:. d; i t is also e:qualJ.y ioportant to knOVl hON 

['ueh fu9d D. cCWltry needs, how Duch s up ;':. ly of the 

t'lo.jor e r oT a is av ..... ilc..blc "n the Darkat , etc. Shortly 

s pc'tkinC, fo e ti balo..ncc she\... t ' iBS ) should b e prepare d . 

It is n ut cosy tc prepare 0. f o('.d b lo.ncc sheet proper­

ly be cBus,:; the r .:.: 3.re no r olia.ble d!!t ~: on nIl the 000-

panents 1,o,hich c.re Iloc c.cd for the; f o:..d. D'J.lancc sheet. 

The only reliable d::..t a \'Ie nave o.ru on two cOwponcnts 
only. Th0s~ 'J.re crop production of ~~jor crops ~~d 

tlD.rk0ted surplus .. 

To quontify the other cooponents of FB8 , such as 

self - consUI:'!ption of rur 3.1 popul ation , seed losses , COll­
sunption of urb:m populatj on , we have to :::-e1y on so:-l€ 

r ough. ..... p o: ro~chc s and e..ssu~:pti :,ns . tir. rt.' (. ver , p vlicy 

:1alcers r oqui r..:: such info.cnotinn to J:'..M u policy dec i s i on 

on icport3.tion , pr i ct: , etc. ::mel C"1....o."'1Ilot wait until we 

get r~liable dota . Th€r efore , t o s atisfy these needs , 

one h:s t o resune t c very rough appronch~s ::me try to 

assess the cot.1ponents ne 2ded .. On the othe r h::m.d , 

policy oakers should. also be Q.vmre of those li;Jitntions 

nnd C:l.rc should be tqkeu i n i nt e rpreting .:md using such 

da ta. They s~o~ld a l so encourage conducting stRtisticnl 

surveys in order te.· est i n :;:.te the require d. cOr:!ponents 

prop·J rly in the near future .. 
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2 . ricthcdc ';'0GY 
-'ith tho licitcd stc.t i stic"ll d:::.tc. ilV 'lil:\bl~ , it i::; 

very c.if f i cul t tv pr8p:lr C .J. precise ford require_cat 
f or the country.. 1.'o..ki ng this lLJitation intc consi­

de r at i on one has to usc :'. s i cpl e ::lodlcl vii th vcry fcv; 

v :tri o.b l c::; but o;:}p l e c- ""<'" t.., to giv e :301.10 ind i c.J.ti on s on 

the s ituat i orl of foo(l~ SUlJp l Ye 

To s :..\tisfy our n c <...0..s , t:c h,":.v Q confined ourselves 

to the ~up' .Iy C'': f' ~od frOtl ::~Djor crope .. These l':':o.jor 

crops o.r c I ht .. " -..l i n chc.ptcr"I of thi s r eport. H()ro , the 

bilSic D.S::::Ul!pt L. .. n i s th t tho ;,::;:::.jo r f OQd r~quirc.:1ent of 

'Jur pcopl{; i s s -:: tisfi er:. by th ~ !-, j::.,: c r ops . 

The cost i ;:tpot.3.nt v nr l.=.h l o:.; t;lJ.t "l.re cons i dor ct! in 

this !Jodel ::.r c: : rur<ll o.nd ilrt'l ~1 popul .:J.t i on , total pro­

duct i on of c.o.jcr creps, co.t!su::ptie;n of urbGIl popuc.t::ic"\fl 

cc ldl-con sunpticn of rur:~l popu'llcticn, seed requircl:cnt 

md l os::Jcs ( in stor 1ge , h~ndli!lG e tc). bynral iccdly , 

the c.ode l coul d be pr0sent::ctl '1.5 fo l10\"ls : 

\:hc r c R i s 
(" . !i.=p- Cr + 5 + T' i 

surplus or ccficit; P 

- self-consUi~pt ion of 

S - seed requirer,ent; 

L - losses ~· 

- c r op product ion~ 

rura l popul ntion; 

Ccnsuoption of nujor crops by urbcn popu&ati cn C:l.c"1 CC 

expressed as f oll ows: 
(2 ) 

Wher~ I is ~~ount of cJj0r cr eps which should be inpor t" 

ed to sat isfy the fo od rcquirco.tmt of urbon populntion ~ 

Ie hc.vc bri'Jd t o :15Se5.:: the /di ff e rent conponcnts 

in oadc l s ('i }.:tnd ( 2 ) and the: l'e:Bults a r c presented in 

the following ~cctionso 
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3 ~ ;\ssesf: .1Cnt of 5c l .f- consur.;pt i on of rUI':11 popul'Jt i on , 

seed r <Jquirc;.icnt one. IpsJCS 

Consu::lption of rur .~l popul at i on , sC~'d :'cquircncr.t 

.:tnd crop l osses shoul c! bi..; cstino.ted fr08 special st:J.t ­

i st ico.l surbe Ye .' .. 5 Ne ho.vc I'llrco.dy ocnt i l:ned , th.:! r c , : 

lo r e no r l ev 1.nt st~.t i.:l"C i c,~ d'ltn. However , we can have 

reush eSSCSSi1ent of t he conBuf.1ptiun of :::-ural popul lo tion 

s(!,'d rcquire~!i,)nts 'UJ. ~l crop l osses using ind i rect ~lc thod 

Fro::i the .:;: ';"cu l turo.l (.n.~.1ple Survey \'Ihosc r esults 

have be 0n prc.<;- ~lted in the first three ch::.ptcrs of tJ.1is 

report w) cnn C'st i :lc.tc prou.uct i on of L-.<!jo r c r ops .( P nc ) 

J.nd no.rkcted sUJ.-pl'.ls ( r-Ics ) ' i. e .. crop production '''hich 

f'J. r L1ers so l d . It i s rC:1son:::.bJ c to ns .., u:~.c th';.t rur ~ l 

POPul ::.t i on i s self suf i cient This o.ssu;lption , ho", -

eve r , docs not ho l d in c'":.sc of dr,::.ught or other di s ­

ast0r s connected \.,ri til Lr.::;inc ttS in the C[1.SC of 'Jel lo. 

For this re 3.sonc ..... e h~ve a.s"o;uned th,t rur:!l popul.:lt i on 

of Wello is net self suff ici~nt . 

Tot'J.l producticn of u.':.jor crops i n 1970 S .. C e is 

o.s::es scd to be 4,760 .. 2 thoustl..Yld tons , out of this 105.0 

thous:md. tons( producQa b;y Gt',tc farcs D11c1 c011pcr'"'.tives 

I.lco.ning th ... t priv~~te pe :J.s:!nt hol d ings have produceu 

4 , 555.2 thousond tons ( 4,760.2 - 105 . 0 = 4 , 655 . 2 ) ~cc ­

ording to our survey result , it i s c stil~:l.tcd see ChClp"tC 

2 of thi s r eport- that priv 'J.te holjin~s sell 11 eC}O o f 

the production of no.jor crops ( 521 ~ 4 thous'md tons) e 

:~ccorc. ing to our nssunpti .. m , .so l f consuopt i on of rural 

popul ation / excluding \/e lJ 0/ including seed r0quirenent 

:me. 10s .,e 8. i s c:stioat cd to be 4 , 133.8 thousand tons .. 

The o:,ean consu.::.ption cf 

Co.v= 

rur.:tl po[ul ation per person 

4 , 135.8 
25.0 = 159 kg/person 

·~ssuz:).ing th:J..t the populo.ti -n of rural populo.t i on i n the 

whole country i s 2&e6 ~ill ion sclf consunption of r ur a l 
populution, inc lud ing l os:JCS and s cc:d r cquircr.lcnts, i s 

us~esscd t o be 4 , 547 ~ 4 thousand tons . 
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If we o.ssu::1e t:l~t 105:...08 of najo r creps are csth l.:tte 

t o be 5.ryh of the tot~l production oV0il:ble to fnrncrs 
·md the s N -,Jing r '1 t e on the a verage i s 60 kg pe r h ec tare 

(",hich ar,lOunts. to 227.4 t OUS:1.l1 c'"'" tons of losses 3.Ild 324 .. 0 

thousand t ens of s eedz than the consunption c- f D.::t jor 

crops in the ruro.l areas p e r person i s o.pproxL:ntcly 

140kg. 
4. :~ssess :, .. cnt c~ tne c c· 5ur::pt i on of DCl.jor crop by 

):lr.'bnn poplllo.ti nn 

Con.cUl::.ption f :!.'-.. jcr crops by urb:~n popul ,tti on 

is not k':lown -f 4~(" any statistical survey . 

It i s roshiblc to calcul ate the fo od re ­
quiccoent f or ::laj.)J. crops USirlG calory r equirc::'lcnt ;1nd. 

ccnve rt tnC:J into kiL)grc~ , .. ~ . ' 'e h : tVC :lssu.:J.cd tllJ -tr c nn ­

suoption of i.1'ljor crop f or urr .1 popul o.ti~n is h i gher 

th.:m sclfconsunption of ruro.l p(")puloti cn , ::::""Tld is ,::.c -

cepted a .\ 150 kg/;:crson. :.;. ince the nunber of urb:tn p o­

pul~t ior.,in Ethi opia is 9sticoted t o be 4 . 54 nilli0n , the 
tot ,,1 requircL'1cnt of r1:J. jor ..9~· ops fo r this population is 

6[1 . 0 thous :-:.nd tons .. 

5e j .... ~so s':..il1cnts o f tho .... t: CJ.~i i"'~~o n"t of fODd f.ron ::J.o.jor 

crofs in 1970 1~ .C " nnll e XJ2ccted clefici t 

... ccor-ding t o our a s ::e s ::J.ents Given in s ec""G i 'Jn~ :3 
..:nc. 4 , the f o(";d. i'cquircnent fron I":",c.. j or crops for l: thio-: 

pl~ in 197Q E.C. is c s t o=o. t cd to ~~ 5,228 . 4 thou~and tons, 

~-Jhil e the '-1y .:.:.il :bl e prDdUl.t i nn of these creps W3.S o.S.3 -

es .ou to be 4 , 760 .. 2 thousand tons. Httvii:ng th"s c fiG-

UTes the cstir.D.t c of tho deficit is 468.2 tnoU5<1Ilci ton.3 

( 5 , 2,3 .5 - 4 , 760. 2 = 468 . 2 ) • 
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5. rrelil~in ·lry forcast of fo "d supply fron co jor 

creps in .1,971,.1'.".,Q"", . .l1978/791 

The preli:.:in '1ry f c rcc :;.st of product.Lon fron no. j or 

creps is given in AruH::~ : r . Having this forcc :..st made , 

'lIe h '.lv O also '~'J forec.:1st whe ther there tvill be surpJus 

or (~ef icit of food sup'c l y f ... ~oD thy wnjor crops .. 

To dencrr:linc t~:Hi~s ~;c ho.Vf; to D.CCQU.'1t for the rural 

a..'1.d. urbOll p opulrj ti ..,n growth in the cooing year. . It is 

general l y acccp" "! t!1 '.~ t tht;; rur ~l pOpirl ati()n growth and 

urbon popual tion Grmlth i n ~thippi n i s estioatcd to be 

a.t the rat e of 2<';6 an.::'!. 6.6% r e spectively .. Taki ng these 

popu:llut i 0n gJ:'ovlth rates into .. ccount ,the to't J. l food rc­

quirCDcnt f or 1971 E .. C .. i s 5353 .. 4 thouso.nd tons.. It is 

f orecasted , h 01tH.!V(;r th:lt tac expectcd production of the 

r.::c.jor crops is 50133.4 thousond tons. Therefore the cx­

p cc tv~ !!.P:.~~t ~E2.e __ ~f __ b~~i_n __ i~~ _1..'L'(.1.. _~~ C_ ':.. _ ~ ~ _ ~(.~:, ~_~':c..t:.s_:::r:.d 

_t_o_n_s_ (5~53.4-5083"4) 
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I.NNEX IV 

F.,L1,I MItL,:Y C,<CF ""ODUCTION ro,c .. s~ FO.1 l!r HIOPI~ 
In 1')7(;/79 (1971 ~ . C "2.. 

1 .. I ntroduct i on 
prcli:-J i n.:lry crop prcG.uct i on forecast pr;JsentrO::!. i n 

thi s report \'1'.15 prcp.:-" r cu by app l y i no tiTle scri-'s aD.:'.. ­

l ys i s 1~0g·;.rdinG orGo. under o.n j or crops "\..'1.d yie l d of 

'''',jar c r o!!s fo r tho l os t four y"n.rs . ( 197'4 175 , 1975/76 

1976/ 77 and 1~77/78 . ) 
';e h:lv C :'l l r0Jldy publ ishtHl two crop production forc ­

coste for yoors 1976/ 77 (19G9 ··: . c.) nne. 1')77/78 (1970 
3 . ~.) rcspct i vol y (so r 4 ' ) " 'rho forecasts .,·:ere colI -

c 

ect0d by ccnC!.uct i ns survcys .. Se l ected \'/crcdun v i s i t,:d 

by sp')ci'l l ly GtE',ff \.,.ho conducted i nt:::rvit:w \Ii th \1cr..:.c.~s 

ofi fuc i a l s and. fJ.r~.crs .. The;; o.skccl. about oxpectcd chmr;­

€s i n erep procluct i or.. nnc!. :"I'co. uncleI' n:-:.jor crnps C0~­

parc .. 1 to l o.st y~tlr ~ 3 •• scd on the i ntcrvioVI resul ts , thl.. 

enuG].lJr:.1tcrs };I'cpo.r,;cl. r;)rorts on ,,)xpcct<.xl ch'_me;os i n 

crop proc!uction .:tIle' arl.:l under L1o.jor crops i.'or c~ch. 

crop sepo.ro.ti.: l y " It i s explJctcd. t llD.t s i r.il .:1.I' crop p r C', ­

duct i on fo r ecast wi ll c cnduc trod fc,r 1978/ 79 (1 971 ~ . C. ) 

The prelir'l i nar y crop proc.ucti:m f orcc '-:.st fer 

1978179 ( 1971 c . G. ) shou ld be cono i <!crod as c very ~"n­

oral i ndi cat0r of the next crC'p product i on . I n thi s 
ctudy , W0 have taken the t~ndoncics th'lt h .vo occcurec. 
in the l Gst four YCo.rs D rlor e re l i'J.bl o !'ort:cns t \"iil l be 

o.vnilobl e by t he end :.1'-' t h i s ycnr . 
2 . Di fferent __ tho',:!.s o f crop p r oduction forec'lst 

tG Vloul r,:!. l i kc to draw th0 o.t-r::cnt i on of our users 
th'lt th~.re ~rc thrce ;'lai n :::..tethocls of crop fu r cco.st­

i n13 . rorcc:..:.sts con be provi c!.cd by report0I'S , they cem 

be bo.sed on rJcteorol oGi c'1l d.1.t1. such '1,S r:'l i nf.'ll l ob­

tci ncd prior to the tl'1t c of the fo r ec'u;t , or t h ey C 1n 

be b'lscd en obscrv'lticn .:mel I)hys i cGl uoo.surc:tcnt s of 

t h0 gr owing c rops , :llano or i n conjunc t i on \"lith Dc te­

or o l og i ca l da t a . 
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Mctcorogic~l d~tn do not directly p~ovidc forec~st 

of yields. if they arc to be used a s a b~sis of such 
forec3.sts , rc li~bl~ data on botH tho yield::; nnd the 
r:,e;:tecrol ogi c)1 CVtnts ;:mst b-.; c,:·llectcd ,-,v.:; r c' nucber 

of YCJ.rs and crop- weRther re l ations should be cvo.lu:ltEd 
The s"ne i s tru.;: if obcorv3.t ions :.1nd llC D. SUrC,1cnts on the 

growing crcp nro to be u sed .These evalua tions re­
quire the ~ppl i cCttion of' the r.wthods of stat i stical 

analysis knO\''in us regression <"'..D.nlys is. 

I n our cas e , we h:'!vc reliable d"At.'\ cn the yield of 

iJ.ujor creps for four year i"; only_ It is pos ... ible t:l 

use r~ infallJ.nd e.v~lu2te crop- \oJeathcr reLl+-ions using 

rogres ion ~Qlysis. Jt oust not be as£uwcd that it 

, .. lill be p03siblc tf' deri ve " ior:::J.Ul:1. ··,hich will g ive 

sc.stisf:..ctory results, even if [lccur"!.te "md extensiv e 

e..J.t'l arc o.vc.. il~ble .. In the first pl :lce , t '1e yield of 

c. given crop is influ~,nc ed by l!eteorologic ll.l one. oth~r 

ev~nts u'P to :-nd .';cneti~Jes after h..:::.rvest, :::.nd t:l i s l.:J.C!.y 

introduce teo !Juch de' Tl?e of uncerta.inty into the y i e ll!. 

predicted rW:Jc rwnths befere h,.rvest to nake the pre ­

d i ct i on Qf J.ny value 0 In t'1e socond pl~tcC , a l thou(jh 

Qcteorigic ~l facto r s undoub'teJly ci.ccount for ..1 good 

c'!oaR: of the vc..ri ati('n in crop :;~iclds , t hey arc not by 

o... ..... y tlC011S the only fr:.c t ors. Changes in variety , in-

sect::; pests , pl"'.l1t d:hseD.ses, der,letion: of' the ferti l ity 

of the soil , changes i n the type of land under crop , 

chmgcs i n the :JI..!ount of fert i lizers , ony U.:L."1Y ot:wr 

fo.ctors a ft er:. SOEe\'lh::tt coopl ex o.ff(;ct y i eld ~d it rlny 

therefore be i i:1poss i ble to deterr; i ne then fro:J. ~ s e t of 

dClt.'J. e xtending Qffer 0. lii.1i ted nUL"'lbcr of years 0 

I n Ethiopio th~r~ a re r e l i able da t a on both y i eld 

and r:J.cteorogico..l OV81-:..ts for four yc,lrs o.nd therefor e 

yield- weo.t he r r<Jl ::.t i "jns C:ln be e.'fo.luatcd hav i ng in 

:lind the linit :ltion Qxprcs. c d :J.bove. 
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\'Ie would like to s t ress o.go.in thG.t ti::JC s(;ri cs for 
yielt'!.s is ra.ther short , but \oJC h ,-w e tried to usc i t for 
foreco.st (;v'J.lu:lt ians to o:ive pr~l icin3.ry crop product ­
i on forvc3.st for Ethiapi:). as whole. 
3. Cra? PraduG_ti 0l'!.. ~;,are<?o.st Mode l . 

Crop pr cduct i on i s th~ product of nrc a under crop 
in quest i on <Llld its Dean yield. E~ch c onponent was 
c:).lculo..tod separa.tely 

:::E~!! _~~~E_~E~E : 

as fo l lGws : 
b .J t l = at , 

\<fh0re t st:lndo.. for tirJc , 

.:l , and b ar c coeff i cients of the regression 
nodel. 
nean 'Fi el d ' ___ _ _ :L ____ .:.. 

d 'Uti = ct , 
where t stcmds for title , and c and dare coefficien 

ts of rdcrl..;ssio:l wodel. 
The ooan y i eld , ca...'1 a l so be prenicted frOl'l the f ol10\1-
in5 !lodel which includes rninfo.ll / It/ and tiL1e , i . e . , . 

'lIt, HI = c , t d"e 

The product of these twc corrponcnts, i .. e . A/t/ and 1/t/ 
gives forCc'lst of crop prcduction in question: 

p/ tl = .ltj. ' Y/tl 
4. Prel i !..l in:!ry c r op pr o.d.uct i on f orecas t in 1971 

wi th .conp.:lrisun fo r 1970 : .. C .. ~stiJ:lo..t€.~ __ 

1.' ,.. 
.j.V .. 

By a..pplyino the "Doduls d.esc ribed in the previ ous 
sEction, and. using data on are~ under najor crops and 
yields of these crops given in HIU1lJX II of thi s report 
for l:tst f our yonrs , we have obta ined crop production 
forecc.st f0r the c cuntry 0.5 :t whol e .. The results fo r 
o.reo. , y i eld and production are presented ,i n- 'tJ1b l£s Iv . 1 , 

IV .2 and IV·. 3 r espectively • 
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r:I.\able rl ~ 1 

F:1ELI MIN ~_n'{ FORECAf1T OF TIrE ;~i~K~ UNDER M.\JOH ClfOPD 

I N 1971 E . C. (1975179).ND I.SSESSI'<ENT FOR 1970E.C . 

( 1977178) 

Crop 

/ ... 5 s e s sr::e;.nt Force:tS t __ -"C"'h"'an= g.,e'-__ _ 
for 

1970 E. C. 

f or 

1971 ); . C. 

__________ --"T_''h"'o=usand .~~ct~.s:...... ____ ;.r "'o=-r --"c"e_"n"t 
(1) (2) (3) (4) ( 5) 

, , 
Terr 1521 . 9 1584.6, +6 2.7 +4. 1 ' 
---------------------------~--------~-----------------~ 

Barl e y 866 . 0 774 . 6 - 91 .4 I - 10 . 6; 
------------------------------------------------------~ , , , , 

I , 
I!heat 467 . 3 426.8 - 40 . 5 ' - 8.7 · _______________________________________________ L _____ _ ~ 

, ) . , 
, Na ize '877. 9 I 787 . 7 - 90 . 2 ' - 10 . 3 I ----.,- · -------- ------------t -- -~- ------------,..-------
' _ §~~5~~9 ____ __ ~ ____ ZQ§!§ ___ l --Z2s! g - ~-- -~2!~---L--~Q!§~ 
i :.frican o illot 204.0 I 215 . 9 ! - 11.9 i +5.8' I _________ _ _______________ _____ _________________ ~ _______ I 

I . Ii . , 
, Horse beans 278 . 5 ~ 255.8 I - 22 .7 ! - 8 . 2 ----------- - - - - - - - - - - - - - - ------ - _.- - - ----- - - - ----- - - - ---I 
, I i I ; 

! _Q~~£~_E£~~ ___ ~ ____ 222!2 ___ ~ -- 2§s!Z--L--:Z!§---~--~~!2_; 
t I" 

; rt~ricot be :m s· 17.3 , 31 . 7 +14 . 4 I +83. 2: 
---------------- - - --- ---------------~----------r-------

! . : i I I 

1' _E! £!~_E£~~p--~----2g§!§---~--222~§-~---~2! ~---L--~2~ ~_I 
. , I . 

" , 
! Lentils : 64.7 i 52 . 4 : - 12 . 3 : - 19 . 0 i ! -- __________________________________ ~-- ----------------I 

i I t , 

! F l ax '25. 9 I 32.0 ! +6.1 ! +23 .6 I 
. ---------------------------~------------------~-------, . i I : 

! _~~~5 _________ ~ ____ 2gQ~Q ___ c __ 22Q!~_~ __ ~2Q~§ __ JL_±s2~2_ 
I : : 

, Vetch : 37.7' 37 .3 I - 0 . 4 ! - 1.1 
---------------------------!------------------~---- - - -

TOT.\L 5 , 471 . 7 5 , 362.3 - 2 . 0 
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T~bl e 1" .2 

1 RZLIMIN .fiY FO'LEG,uS T OF YIELD OF I," JOR CROPS 

IN 1971 E . C. ( 1978/79) ,',ND l\S.sESSr~ENT FOR 

1970 E . C . ( 1977178) 

ASsCSS- Forc'1st ClnIlce f 

, 'c1.4100 I 
for .c1. 3- c1.2,c1.2 t 

1971 E.G i' 

.... l3nt 

Crop for 

, 1970 S . C 
; , 

r.u intal s per hcct~rL. ,i'cr cen1 
(1) , (22 (3) (4) (5) I 

, , 
, I ! I 

: Fl ox I 4.1 : 4.2 +'0 . 1 i +2.4 } 
· - -------------------------r-------------------~--- - -- -r 

: _1'!~ !.! ~L __________ __ 2 ~§ ___ ______ 2 ~ 2 ___ ~ __ :Q~2 ___ ~ __ :§~2 _! 
Vetclh 6.1 6.3 
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'r"bl e I V. 3 

rRELIIlI!l~RY FOHEC;.ST OF T!lE PRODUCTION OF Ilf. JO!{ CHOPS 

I N 1971 E.C. ( 1978/ 79) i .ND NoSES mll!T FOR 1970 E . C. 

~977/78) 

AsseSSl1cnt Forecast ... Cho.nge I 
! for for ; : ~1_ . .410d 

Crop I 1970 E.C 1971 E . C. ' c1.3- c1.2 c 1. 2 I 
~ (1977/7 ; ( 1978/79) ! i 
I Thousand ~etric ton s ~cr cen 
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~ccording to the cror. production f or cc'ls t r esults , 

it is expcctc ~'!. th t the t otal l'roduction of oajor crops 

wil l i ncl:ea.S!? about 7%, whil e o.rcu under Llaj or crops 

uoy dccrcqse sli ghtly . 

Teff wi ll incr<.) o.sc by 2. 7% only whil e i nc r ensu of the 
production of barley wi ll be 13.%. The increase of 
production of wheat , nai ze .qnd sorghu.D i s expected 
fron 5% to 8%. Pr oducti on of cereals vl i ll increase by 

6.8% , while the production of pu l ses will i ncrease 8 .. 1/ . 

Conparcd to the I ns t f our year, the crop product­
ion of 1970 E.C. (1 977/78) was the l oweet ' nnd thi s was 

due to the dan age caus ed by the unusu~l r a i n of October , 
Nov0ober 191~ whiCh h~s decreased yie l d signi ficontly & 
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THE SUI{VEY RESULTS BY REGION 

1 • ,r ssi . 

2 . Gan0 Gr:fa . 

3 . Gojan . 

4 . Gonde.r . 

5 . Illubabor . 

6 . Kefn . 

7 . Sh0a . 

8 . Si dano . 

9 . I:Jo11Ega . 

10 , ~·'ol l o • 

'. 
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TQbl e 1 . 1 

COI1PcRISON OF .. RE. , OF i"L.JOR CROPS iN Th,m:; 

1976/77 (1969 . 3 .C . ) ,'.liD 1977/78 (1 970 E. G. ) 
IIi .• RSSI lEGION 

Est i :nntc in : 

Grop 1976/77 1977178 

Chon go 

c1.41oo 
c l. 3- c1.2 d . 2 

______________________ T~h~o~u~s~un~d~ij~c~c~t~~~r~es~ ______ ~per c ent 

(1) ( 2) 0) (4) oJ \ ' 

_Q~~~~ _________ 2§~~2 ______ 222~~ __ ___ !22~2 _______ ±2~7 __ 
__ ~~ff ____________ ~~~2 _______ ~2~~ __ __ __ :2~2 _______ =~~§ __ 

ffurley 135 . 6 154.7 +19.1 +14 . 1 
-------~------------ ---------------- --------------------
__ ~~~~! __ ________ 2~~~2 ______ 222~§ __ ___ ±2Q~2 _______ !7~§ __ 
__ ~£~~~ __ ____ _____ ~2~~ _______ ~2~2 __ ____ =2~ 2 _______ =2~Q __ 

__ §~EB~~~ ___ ______ 2§~2 _______ g2~§ ______ ±2~2 ______ ±2Q~2 __ 

lhlle t 

_~±§~§ _____ ______ §2 ~7 _______ §Q~§ ______ =Q~2 _______ =2~2 _ 

__ li~E~~_~£~~ _____ ~~~§ _______ 22~2 _____ ±2g~2 ______ ±22~§ _ 
__ Q~~£~_E£~~ _______ Q~2 ___ _____ 2~Q ______ :Q~2 _____ ±2QQ~Q _ 

__ li~E~£~!_~£~~ ___ 2Q~2 ________ 2~g ______ =2~2 ______ =§2~Q __ 
__ ~~£~~_E£~~ ______ 22~~ _______ 22~§ ______ =2~§ _______ =2~g __ 
__ ~~~!~~~ __________ §' 2 ________ 2~2 ___ ___ =g~Q ______ :22~7 __ 

_ Q~~E§ _________ ___ §~2 ________ 2~g ______ :Q~2 ______ =2~~§ __ 
__ ~~~B _____________ Q~ 2 ________ Q~g ______ :Q~2 ______ =§Q~Q __ 

__ ~~~~[~~~~~£~l ____ ~~Q ________ 2~§ ____ __ :Q~~ _______ =2~Q __ 
__ ~~E£_~~~~ _______ _ Q~2 ___ ______ : _______ :Q~2 _____ :2QQ~Q __ 

v etch 0.8 - 0.8 - 100.0 

, 
T01'l.L 431 . 9 464.5 +32 . 6 

A 
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Table 1 . 2 

COMPl,RISON OF ;.Hle:, 01' ~:,\JOH CROPS III E:.RS 

1976/77 (1969 E . ::: . ) l.::n 1977/78 (1970 E.C .) 

IN G~JiO GOF:. 2EI..·:!.OH 

Crop 1976/ (7 
----_ ... _-'-

Llo ct .:trcs: -~ , - " .... -r. . . .:....:::: ":......~ ,----------.---:-!-'!~' .' . 
, __ ~(_'_1L) _ __ ..1(.=.21.-._ - . .-0'.1..) ___ .'..:( 4-,.,):...-.-+--,C"-,5,,,) _ 
! CEREALS 66 . 2 19 .1 +1 2 . 9 ~19 . 5 
i -------------- -- --~--- .- - . - -" -- ~ .w _ _____ __ ___ _ __ - - --------

11.8 13".0 +1 .2 +10.2 

I -- ~:~~:~-----------;~~~-- .. ----;;~~-----:~~:-------:::~~~ 
I __ _ ______ ___________ ______ "--- -- --- - -----------------------

. Thent +0 .1 
- - - ------- - ---------_._------ - --------------- ----------

: Mai ze 20.5 27 .4- +6 . 9 +33 . 7 
1------------------------.. --- .... ----------------.. ----------' 
I Sorghum 1 '.4- 6 . 7 - 4-.7 -4-1 .2 
r------- ---- - - ------ - ·------ -- - -- - - ---------- - -----------

Millet 
- - ------ - -------- - - - - - _._ .. --_._ . -- - - - ------ - - --- '-- "- - - - - --

4 .. 1 - 0 . 6 - 12 . 8 
PULSES , 

! - ---- - ---------------- - -_ • . :..- •.•. . _- "_ • • _----------- - - - ------- -

l Horse beans 1~ 2 
r ------------------ - - ----.--- .. 

1.5 +0. 3 
._------------ - - -- ---- - --

_1. 0 - 28 . 6 Fi eld peas 
--- - -- _ .. _------ --- - - _. _- - --- ----- -- -------- - - - --- - --------

Lentils 0.1 +0.1 
--- ------ ------------ -

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

OTHEIlS 9 . 4- +4-2 . 6 
------------ - ------- - --- ----_.-- - - ------ - ------_ . - - - .. . -- -----

TOTAL 80 . 3 ------_ .- -
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Ta bl e 1 . 3 

CCr-lP.\RISO~'J OF Arm;~ OF l"IH.TOR C;]OPS IN YE..~ ':3 

1976/77 (1 969 ;; .E. ) .u'lD 1977/ 78 (1970 ;; . C.) 

I N GOJ .1l1 n;;GION 

~s t ic '"l. t e i n : 

Crop 1976/ 77 1977/ 78 

Cha.n';0 

c l .4100 c1. 3- c1. 2 c1. 2 

________________ ~T~h~o~u~s~cn~d~h~c~,c~t~~~r~c~s~~---- ·-.. ~-" .-vu~t 

___ ~ ______ . (~2~)~ ____ _1~3)~ __ ~(~l'~) ____ ~(~5~) __ 
_ Q]:;m;"ML ______ ___ ~Z2~ Z ____ __ ~§b1 ____ ± 1g~~ _______ !g~§ __ 
__ ~~ff __ ________ __ g~2~ 2 ______ g2~~ g _____ ±~~2 __ _____ + g~Q __ 
__ ~~~!~Z ___________ 22~2 _______ §2~Q ___ __ :~~2 _______ :2~g __ 
__ ~~~~! _______ ___ __ g1~§ ____ ___ g§~ 2 ___ __ ±§~Z ______ ± 21~Q __ 
__ ~~~,~ __ __________ 22~§ __ __ ___ ~Z~ 1 ____ ±12~2 ______ :22~2 _ 
~orhum 27 . 9 9.2 - 18 .7 - 67 . 0 

-- ------ ----- ----------- - ---- ----- --- -- ; ~T--------r.-?--

__ ~~!~~! ___________ ~Z~g ____ ___ ~§~ 2 ____ ±~ ______ ~~2 __ 
_ ~g~~ ______ ___ ___ 2§~Z __ __ ___ 2g~2 _____ :2~§ _______ :2~2 __ 
__ g~~~£ _~~~~ ______ 22, 2 ______ _ g2,§ _____ :2~Z ______ :1§~ 1 __ 
__ ~g~~~_E~~~ ________ 2~§ ________ 2~§ _____ :2~§ ______ :22~§ __ 

Har i cot beans 

__ I~~!~_E~~~ _______ 1g~§ _______ 1§~ 2 ___ __ ± 2~Z ______ :g2~~ __ 
__ 1£g! ~!~ ___________ 1,Q ________ 1~Q __ ____ Q~Q ________ Q~Q __ 
__ Q~tl~~~ ___________ 2§~1 _______ §2~Z ___ __ :Z~§ ______ :12~§ __ 
__ ~~~g ________ _____ 22~Q __ _____ ~Q' 2 _____ ±Q~2 _______ +1~2 __ 
__ ~ !~~r!~g~~~~L ____ 12~2 _______ 2Q' 2 _____ :g~§ ______ :g1~ 1 __ 
__ g~E£ _~~~~ __ ___ ____ Q~2 ________ Q,2 ____ _ :Q~g ______ :§§~Z __ 
__ ~~!~9 _____ ________ 1zg ________ 2~g _____ ±~~Q _____ ±222~2 __ 
__ Q!~£~~ ____________ 2!2 ________ Z~§ _____ :§~2 _____ :~Q§~Z __ 

588 . 5 602 . 7 +14. 2 +2. 1 



, 
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CONI>A!HSON OF anE.i~ OF R\JOR cuoro I N Y:S .. TIS 

1976/77 (1969 Eo}'; . ) , .. Ii;} 1977178 ( 1970 E . C. ) 
I N GC tmi·," !.~ ' ~LGION 

. __ ~E~· s~t~i~m~~~t~c~in~. ~: __ . ________ ~c~~ngc 
c1.4 

Crop 1976/77 1977178 cl . 3- cl . 2 c1. 2 

Thous and hcct~re s 

100 

____ ~(1L_ . __ __ .~(~2)~ ____ ~(~3)~ ____ l( 4~)~ __ ~(~5L_) 
_Q&g§~±§ __________ ~QQ~§ _____ ~Z2~2 _____ ±1§~2 __ _____ ±~~Q __ 
__ ~~£: _________ ___ ~1§~§ _____ ~Q1~2 _____ =12~2 _______ =Z~1 __ 
__ £~~! ~l _____ ______ §2~~ _____ 112~Z _____ ±2~~2 ______ ±~Q~2 __ 
__ ,-Il,!£~! _______ __ ___ 2~~2 ______ ~§~Q_____=§~2 ______ =~1~Q __ 
M~i z~ _____________ 2~~ ______ ~§~ 2 _____ ±1Z ~1 _____ ~1§1~2 __ 

:-_ f!£~S!!~ __________ §b2 ______ ~~Q ____ ".="1 ~~2 _______ = 12 ~ 2_ 
~_~~!!£! ___________ ~2~§ ______ 21~§ ______ ±~~Q ____ __ ±~~Q __ _ 
_ ~~±§&§ ________ ___ 1~2~2 _____ "22~Z _______ ±§~~ ______ ±§~Z __ 
__ g£~~£_~~~~ ____ __ 2§~§ ______ ~~§ ______ ±1Z~~ _____ :~§~~ __ 
__ Q!!~£~_E£~~ _______ 21~1 ______ 22~~ _______ ~~~2 ______ ±~~2 __ 
__ ff~~~C £!_~£~~ _______________ Q~2 _______ ~Q~ 2 ___ ________ _ 

__ ~~~!~_E~~~ _______ ~Z~~ _____ _ ~2~2 ______ =11~2 _____ =~2~§ __ 
Lent ils 10 . 2 9 . 9 - 0 .3 - 2. 9 

-~;~~~------------~~~~------~~~------=~£ ~~--- --~--
---------------- -- - ------ -- - --- - - ------------- --------- -
__ IT2~g __ _________ __ ~~~§ ______ 22~2 _______ =~~Z ______ =§~2 __ 

__ ~!~:O{ !~,,~ ££~ 2 _____ ~~ Q _______ ~~1 _______ ±Q ~ 1 __ .. ___ : 2 ~Q __ 
ve t ch 21 . 9 18 . 3 - 3.6 - 16 . " ----------------------------------------------- ---------

652 . 6 668 . 7 +16 .1 +2 . 5 . 
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Tabl e 1 .5 

COMPARI SON OF }~n.c..',. OF MAJOR CHors I N YEARS 

'197:6/77 (1969 E . E . ) . .ND 1977/78 ( 1970 ::o; . c . ) 

I N" ILLUB:~BOH R1:GION 

Estimat (; in : 

Crop 1977/78 
r .L. 4 10q _ _ --.J( 

c1. 3- c1.2 01.2 

Per c c:r f. 

(3 ) (4) (5 ) 

, 
: __ !~E __ _____ ____ __ ;;2 ,,51 ____ ___ '!:2 ~'!: _______ :2~ 2 _ ~ __ : ~ 2~~L _ 

, 
__ ~;oE! ~J _______ ~ ___ , .,:",,!: ___ _____ 2~2 _______ :~~ ~ ____ :g2~Q __ 

11h eo.t 'I, ,2. 2 . 1 - 2 . 7 -~6 . 3' __ - - ____ - - - - - __ ..... _ __ _ ~ _¥. - - _ ,_ - __ ..... - - ____ - __ - __ - __ - _______ - oJ 

Mai ze ,"'7. 5 5~ 2 T7 . 7 +16 . 2 __ ..... _ _ ____________ _______ _ . __ _ _ _ _ _ 1. _ _ ____________ _ . _______ _ 

__ §9Egg"I:! ______ ~ ___ ~Q~ ~ __ ____ _ 22~L _____ __ ~2~§ __ __ ~22~ '!: __ 

Mille t j . ? 5 . 6 ~2 . 4 +75 . 0 - - - - -------- ---i- - -- -- -- - - -- - - -- - -- - ------- - - - ---- - -- - - -
: _TIIl>§!,;!L ______ ____ __ 2:, '!: ____ , ____ § ~2 _______ : g ~ 2 ____ :g:z~'!: __ 

Hor se beans 1 . 3 1 . 8 +0 . 5 T38 . 5: 
-------------------- - - - -- -- ---------------- ------------~ 

__ Ql!~~~_E~"~ ____ _____ : __________ : __________ : _____ , ___ : __ _ 

Haricot bCDllS 0 . 1 . 100,. 0 

__ ~ ~~ l~ _E~ ~~ __ ____ __ 2~Q __ _____ '!: ~2 ________ : g. 7 __ ,.: 2~ ~ § __ ' 

_Q:!:!!l::!§ ____ ______ ___ ~~! _ _ __ g~g ________ :~~§ ___ ~'!:2Q~Q __ 
__ l:! ~"g _______ ____ _ . _Q-Q ___ . ___ _ Q~Q _________ = ___ : ___ : ___ _ 
Fl=pins~edL 0 . " - - 0 . 4 , - 100 . 0 i - ----- -- . ---- - ----<_ .. _- -- --- . - - - ------------------------~ 

_"'O.::t "h"e r:.s"-_____ 0 . L 2 . 2 - 2 • 2 - 100 • ° 
__ T"'0"'T"'P"'.L'-___ ....:1-"3=? .7 ___ .-,1 ~3 5~.:.:6'-___ +~2'-'.'_'9'__ _ _ +'-'2'_'."'2'__ 



• 

, , 

- 77 -
Tabl e 1 . 6 

CCMPARISOn OF AREA OF I'i:~JCH CHOPS I N YE,'JU3 

1976/77 (1969 J:: . E . ) .iND 1977/78 (1970 E.C . ) 

Di KEF~~ leGION 

Esti :tate: in : Change 

Crop 1976/77 

cl ~4 ,100 

1977/78 c l . 3- cl . 2 c l . 2 

~~ouEand hect~res Per con: 

(1) (2) (3) (~) (5) 
CERE" LC; . 247 . 0 312 . 8 +65 . 8 +26 . 6' - - - - --- - - - ----_._--------- -- - - ------- - ---- - - - - - ---- - - ---

Teff 87 . 8 104 . 8 +1 7 . 0 +19.4 - --- ------- - - ------------- - - - -----------
i __ I2;>E!~l,, __________ ~2~Q ___ ~ ___ ~~ ~Q ______ _ :!:2 ~Q ____ :!:}Q~2 __ 
. , 
1 __ ~~2! __________ __ ~ Q~ 2 ________ 2~Q __ ' _____ : :2 ~Sl ____ : 22 ~~ __ 

, Maize . 98.5 '144 . ,) +46 . 4 +47 .1 
, - --- - - - - - .- ---- - -----. - --- - _ ... - - - - ---- - - ---- - ----- - - - --- - --

Sor/:;hun 29.S 28 . 0 - '1. 8 - 6 . 0 --- ---------- - --- - - --- - -- - - ------- - --- ------- - - - --------, . 

, 
'PULS ZS 28 .2 16.4 - 11 . 8 - 41.8 ' 

__ U~E~~_~£~~ .. _____ ~2~§ ___ ___ __ 2~ 2 ______ :}Q~} ____ :22,~ __ 
, __ Qg~£~_E~~~ _____ __ _ Q~~ ________ : ___ ~ __ __ =Q~~ ___ =~QQ~Q __ 
I • i 
; __ E~~!<! _E~;o~ __ _____ }Q~~_ _ _ _ ___ I? ~2 __ ' _____ =} ~ 2 ___ _ =}~ ~ 2 __ 
Q~~~g§ _____________ ~~~ ________ } ~ ~ _______ =1 ~ ~ __ __ =29~ Q __ 

!!£!!g ____ _ . _____ ___ ~ <2 ___ __ ___ 2~~ __ ' _____ =Q~ _;L __ =gQ~Q_~ 
I 

: __ ~!~ (! ~!!~ ££<! L ___ _ Q ~} ___ _____ Q~ Q ___ _ " __ =Q~} ___ =} QQ ~Q __ 
I , __ g;oE£_ ~~~<! _________ Q~I? ________ Q~Q ___ - ,, - - :Q~!l---=~QQ~ Q __ 



, 
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ecr·1L~RI~OR OF J j,.~1S. . OF t""1.. ~JOR ecors IN YE 'JtS 

1976/ 77 ( 1969 ~ . r; . ) ,~ilD 1977178 (1970 E. C. ) 
III SRO;, llEGIOn 

Es~ inat c Ch~gc 

c1. 4 ' 100 
Cr op 1976/ 77 1977/ 78 cl. 3- cl. 2 cl . 2 

'1'hous .'lud h e c t ~J.",r",c",s,--,-_ 
__ -'~ ( 2 ) (3) (4) (5; 
_ Q],;!Jll.~!!§ __ ____ ____ 2~2~ ';i ______ 228 ~2 ____ ± 22 ~Q ________ ±~ ~~ _ 

__ :r£fL _________ __ 22~~§ __ ____ 2Q§~2 __ __ =2§~I? ________ :§~Q __ 
_ _ !l~!:~£;Z __________ 2 22~§ ______ 2'22~2 ____ ±2'2~2 ________ ± g§ ~ g_ ' 
__ ~~£~t _____ ___ ___ 28Q~I? ______ 2§Q~2 ____ =gQ~2 _______ =22~~ _ 
__ ~~~"£ ______ _____ 2Z2~ 2 ______ 2QQ~2 ____ ±21?~Q _______ ±2Q~2 _ 
__ ~~!:~~~ __________ 222~2 ______ 2~'2~Q ____ ±2g~2 _______ ±g2 ~ 2 _ 
__ ~~~~£~ _________ ___ 2~ 2 __ ______ 2~~ _____ =Q~2 ________ =g~2 _ 
_ £2!!§22 ___________ g~2~~ ______ g2§~2 ____ =g~~2 _______ :2Q~ 2 _ 
__ U~!:~£_!?£~L ____ 2Q2 ~g ______ 2QQ~2 _____ =Q~2 ___ ___ ___ =Q~'2 _ 
__ Q~~£~_E£~~ _______ 2~~ 2 __ _____ ~~~ 2 _____ =2~Q _______ :2§~Q_ 

Haricot beans 26 . 4 12 3 - 14 . 1 - 53.4 
--- --- - ------------- - - ----------~-----------------------
__ E~£~~_E~~~ ___ __ __ g§, 2 _______ g2, 2 _____ ±Q, g ________ :Q~2_ 

Lentils 30 . 4 30 . 1 - 0 .3 - 1.0 
_Q:rli~~ _________ ___ g2~§ __ _____ 2Q~g ____ t2g~§ _______ ±=2~g _ 
__ ~£~6 ___ ___________ ~,2 ________ 2~2 _____ :2~~ _______ :§Q~2 _ 

__ E~~~~~~~£~~2 ____ 2Q~2 ________ 2~2 _____ :~,~ _______ :~2~ 2_ 

outs 17 . 2 +17 . 2 
--- ------------~------------ ---------------- - ------ -----

1253. 6 +38 .. 7 
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COI'1P .... HI SON OF •. R:"'... OF r'L,TO"(; C£tCPS I N T.S.; ... HS 

1976177 ( 1969 1,.:::. ) .tTI 1977/ 78 (1970 E.C.) 
n; S Il). J1C .C:GIOi 

Crop 

(1) 

____ ~E~s~t i~~t~c_=i~L~: ________ ~C~h~nn~g~c~ ____ __ 

1976177 1977/ 78 c1 . 3- G1. 2 

ThcUSMd h(;ct.:.~E.\,.;_'s _ _ ---, __ 

( 3) (4' ( 2 ) 

_ cl . 4~\00 

c1. 2 

_Q~~~~~ __________ ~2Q~Q ______ 1~§~~ _____ ~2§~~ _____ :2g~~ __ 
1'eff 22 . 7 11 .4 - 11 . 3 - 49.7 ------------ }------ --- ----------------------------------

__ ~~E~£~ ___________ L§'§ _______ ~2~§ ______ t§,Q _____ tsQ, § __ 
__ ~~~~! ____________ sQ~2 ________ Q,2 _____ =sQ,~ ____ _ =2Z~§ __ 
__ ~~!~~ ____________ 2~~ ~ _______ ~2~ ~ ___ __ ~ 2~'Q ____ ±~~2,2 __ 

2orgl1um 13. 5 2 .4 - 11. 1 - 82 . 2 
-- Zi-~ _EU~2~Q ____________ 11, 2 ________ f~2 ______ ~Q _____ = __ , ___ . 

Hora e beans 2 05 ) 02 +0.7 +28.0 ---- - ----- - - - --- - - --- - --------- ------------ - ---------- .. -

Lentils 0 . 1 - 0.1 - 100 . 0 

OTHERS 10 . 8 1 . 3 - 9 . 5 - 87 . 9 ---- _. _- ------ - - -- ---- - - - ----------- - ---------- - - - - - -----
__ ~~E~_~££~ _________ Q,? _________________ =Q's __ __ =~QQ,Q __ 
__ Q!g£E~ ___________ 1Q,§ ________ 1, 2 ___ __ _ =2, 2 ____ =§2, Z __ 

TOT .L ________ ~1c5~~.7~ _____ 1~5~3~.~4 ______ +~0~.~7~ ____ ~+~0~.~5 __ 
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CCI'.P -,RISON OF __ '-:E .. OF 1'l.;JOH CRef. Il~ YE"RS 

1976/77 (1969 E. r.) ,_,D 1e77/10 (1970 E. C. ) 

Est ic:J.t c ill : 

Crop 1976177 1977/ '1[, 

Chmgc 

01.4 
01.5- 01.:1 CT:"2 

ThOUS :u1d quint,'ll!.: 
-------.------"'=="--'-"==~-­

100 

___ (1) (2) 0) _ (4 ) (."-'5: __ 
_ Q:;;L~-·gL _________ ::22 ,~ _______ ::22 ~2 __ ___ ±gQ~ :L ___ ;:2~Q __ 

Teff 130 . 2 156.6 - 21.6 - 12 . 0 --- - ------- ------------------ ------- -- - - - ---------- ---- -

'Ihcat 6 ~ 7 2 .. 4 - 4 . 3 - 64 .2 --------- ---------------------------- -- - ----- --- - ------
__ ~~~~£ ___________ 2Q§~Z __ __ ___ 222~2 _____ ;: 2Q~§ ____ ;: g§~ 2 __ 
_ _ ;;~:O:6~~'" __________ §Q~~ __ __ ____ 2:: _,§_ ___ ± 2::~:: __ ___ =g 2~§ __ 

Millet 29 . 1 42 .7 +13 . 6 +46.7 -- - - -- - - - - - - --- -- - - - - - - - - - -- - -- - - ----- - - - - ----- - - - - --- - --
_r~~~s _____ ______ 2~,§ ____ _____ 2~2 ___ ___ =::~2 ____ =22,2 __ 
__ li~E~£ _E£~~~ _______ 2,Q _______ __ 2' 2 ___ __ _ =2, 2 ____ = 3::~:: __ 
_ _ Q~~£k _12 £!o~ _________ ~,2 ___ .. _____ Q ~2 ______ =2, § ____ = 2§, g __ 

H·:J.ricot bCDll3 

__ ~~~!~_12~!o~ _____ ___ 2,2 _________ 2~ 2 __ ____ ±Q,Q ______ Q~Q __ 

Lentils 0 . 2 - - 0.2 - 100.0 --- - - -- --------- - --------- ~----------- -----------------

OTH'CRS 24 . 8 23 .3 - 1.5 - 6, . 0 
- ----- ---------------------- ---- ----------- --- -~--------

__ !1 ~~IL ____ ________ g2~Q ________ g2 ~ Q __ _ . .. _:: , 9 __ ~ ___ Q,Q __ 
__ ~!~£!~~~"~~2 ____ _ 2~§ __ _______ Q~2 ___ ___ =j~5 ____ =§2~ 2 __ _ 

~-E£12£- ~£~~---------0~2----~-----=----- -- =Q,2--~=2QQ,Q __ 
_ TCT:.L 451 . 1 1>65 .1 +1400 +3.1 



" 
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To.ble 1 .10 

COMI\ ... nISC!~ OF "' .... m .. :. OF tl1.JOR CROPS I N YE:~!' ... s 

1976/77 (1969 E. S.) ,'.NIl 1977/78 (1970 ~ . C . ) 

I!1 'JOLLO TC~GICH'J 

l,rop 

( 1 ) 

ZSt iLl2..tC in : 
~--'= 

ChDJlge 

1976177 
c1.4 >100 

1977/78 c1.3-c1.~ c1. 2 

Thous~nd hec t ~r~c~'3~ ______ ~P~e~r~c~e~i~~ ~: 

(2) (3) (4) (5) 
cQJ?~mL ________ _ 12Q~ 2 __ ____ 12Q~~ _______ =Q~2 _____ =;Qs __ 
__ !~ff _____________ ~§~~ _______ 2§~s ______ ±11~§ ____ !~2~~ __ 
__ ~"E ~ ~:i , . ____ ___ ____ ~,2 ________ ~~~ _______ =Q,:2 __ __ =1 Q~~ __ 

.. 
t.Jhent 2~) o 5 20.6 - 1 . 9 - 8 .. 4 1----------------- ------ - - - ------------- - -- - --------- - --

~_!2,,~~e , _ ___________ Z,2 ________ Z, s __ c ____ =Q~1 _____ =1 ~~ __ 
~ '-'or,'h1in 88.5 79 . 5 - 9.0 - 10 . 2 ' __ _ __ u _ _ ____ _ ______ _ ______ _ _____ _ _______ _ _____________ _ 

rlille t 0 . 9 0 . 3 - 0.6 - 66 . 7 -------------- ----- --- - -------- - ----------- ------------- , 
_r~Y§§§ ___________ _ S§,~ _______ 22,Z ____ ___ ±2~2 ____ ±22~S __ 
c_li~E~~_9~~§ ______ ~so2 _______ g~~~ _______ =Q' 2 _____ =s,g __ 
__ ~~~£t_E£~~ ________ Q~§ ___ _____ 2~2 __ _____ ±2~2 ___ ±22Q~Q __ 

Haricot b€ons 0.1 - - 0 . 1 - 1QQ. 0 

__ ~~~~~_E~£~ ________ Q~§ ________ 2~Z _______ ±~,2 __ _ ±§1~~ 2 __ ' 
Lentils 2 .0 3.7 +1. 7 +85.0 -- - --- - ------- ------ -_ .. - -- - ------ - - --_. - _ .. - --------- - ---, 

Ncug - 0.3 - 100.0 

__ ~~~~£~~~~££~2 ____ Q~2 __________ = ________ =Q,2 ___ =2QQ,Q __ , 
c_y~!£~ __________ __ 2~§ ____________________ =Z~§ __ =2QQ~Q __ 

Others 0.8 1 . 3 +0 . 5 +62 . 5 -- - -------- - -------------------------- ------------------ , 
207.8 +1 .. 4 



, 

TobI e 2 .1 - 82 -

cmlF •• RI SON OF PRODUCTION OF ~LJOR ChOPS I N E;.HS 

1')76/17 (1969 E.E) AND 1977/78 (1970 E . C. ) 

I N Ii.RSSI HEGIO}i 

Est imate in : 

Crop 1976/77 197'1178 

Chonge 

c1.3- c1.2 
c1.4.100 cT:7 

Thousand qui ntuls Per cent 

(1) ( 2) (3) ( 4) (5) 

CE~~LS 5087 . 3 5024 . 1 - 63 . 2 - 1 . 2 --------------------------------------------------------
Teff . 325 . 0 332.4 +7.4 +2 . 3 ------------------------, -------------------------------

__ ~~~~~r _______ ~ _ 2§22'2 ____ 22~§,g _______ :2~2,2 ____ :2,§ __ 

__ '"il)£!!L _________ 22gg,Q_~ __ 222Q, 2 ___ .-----: 22,2----:Q2§ __ 
; __ li~~~£ ___________ §22 ,Q_~ ___ §§Q, Q ________ :22~g ____ :~,2 __ , 
~ -2~~gg~~------~--g22,§-J---22g,§-------±222,g---±~2,Q __ 
I . 
, Millet - - --
,-------------- -------- --~-------------------------------

Lfm~i2§ ___________ §~§,§_~ ___ 2§§, 2 ________ : 2§, 2_' ___ : 2, 2 __ 
, , 
__ !!~~~£_~~~~ _____ fr5~'~_1 ___ ~§Q,§ _________ ±§,g~ __ _ ±1,§ __ 
1 __ Qg~£~_E~~~ ________ g,g_~ ____ 2Q, 2 _________ ±§,2 __ ±222, 2 __ 
i Haricot beons ' 43 . 3! 0 .8. - 42 . 5 ' - 98 .2 
,---------------~-- - ------------------------------------ -, 
~ _! ~~~~_E~~~ ______ 22§,2_~ ____ 22,§ ________ :22~2 ___ : 2§'2 __ 
I ' 
__ J;,£!)!~~~ _____ __ . ___ 2g, Q ______ 2§,§ ________ :22'~ ___ :~2,2 _ 
_ Q~§~B§ ____________ 2§,§_~ ____ 2~,2 ________ ±2§, 2 __ _ ±§2,§ __ 

, __ ~£~B ________ ______ 2, Q _______ 2, Q __ ~ ___ _____ Q ______ Q ___ _ 
. . , , , 

IDIax (l insccd) 9 .4 32 . 7 +23.3 247.9 
------------------------~----------~----------i---------, 
__ g~E£ _~~~~ _________ Q,~ _______ : ____ ~ ______ :Q,~~_:2QQ,Q __ 
__ y~!£~ _____________ ~,g ____________ ~ ______ :~,g __ :2QQ, Q __ 
· __ !~!)~g~£_~ __________ : ________ 2, g _________ :2, g~ ____ : ___ _ 

TOT.~L 5752 . 7 5647 .1 - 105 . 6 - 1 . 8 



, 

- 83 -

T'lbl c 2.2 
C01'lT' ..:nSON 01 PhOIJUGTJOIl OF ~I._JOH " •• OH; IN IT .. ·:S 

1976/77 (1 9c9 E.".) 3!l 1977/71' ( 1970 E.C .) 

IN :'-. .1'10 GOF .. < ''.J ION 

---_.- -- --------- --_. 
~~stL."':.t:1t c i n : 

crop 19(5/ 77 1977/78 c1. 3- c1.2 ~ 100 
~~ _______ - __ -. C J.. c 

Yer c ent 

0) (4) (5) 

405.0 - 25 . 0 - 5. 8 430 .. 0 
- --------- -- - - -------- - ----------- ------ - ------------- .. 

Toff 52.3 
--------- --------- --- - _ .. -- ----------------- --- - -- ------

72.6 - 57.2 - "4.1 129.8 
----- -- ------------------- - - ------- - ---- ----------_. - -- -

12.6 7. 9 ). - 69 .0 
(oe _.t ------------------------------------------------ - ------

229 . 1 +54.2 +31.0 
Mai ze 174.9 

------------_ .. _-------------------------------- --------
50 . 1 - 18.1 - 30 . 1 

~c rghu::I ------ --- -------------- - --------------- ----------------
8 . 8 - 83.5 

I'UL'::-SS "' - ? ..; ) ,, -
- - ---------------- - ----_._---------------- --------------

·:n .9 - 14.9 - 78.8 
Hr::rsc be o.ns - --- ---- - ----------------------_._-------- - -------------
Chick peas ------ --- - -------- ------------------------- ----- -------
pi e; l s pc :ts 

- 86 .3 
---- ------------------ ---------- - - -------- - ----------- -

4 . 7 - 29.6 

Lentil s 0.1 
- ---------------------- ---------- - --- -- - - - _. -----------~ 

483.2 413.8 - 69 . 5 _14.4 



• 
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.'!'abl o 2 .3 
CCr1P:~RICCN or rRODUCTION OF f-L\JOR cHars I N YE:.RB 

1976177 (1969 E . E. ) ,Jm 1977178 (1970 r; . c .) 

IN GOJ:J'! REGIOli 

Crop 

(1) 

, 

EstiT:1'":.tc in : Change 

1976/77 
c1.4~OO 

.1977178 cl.3- cl . 2 cl.2 

1hous-and quintals Pe r cent 
( 2) 0) ( 5) 

3619 . 6 3629.0 
- -------- -----------------------------------------------
" _~2!! ___________ 22Q§~§ ______ 2222~2 _____ ±g~~2 _____ ±22~Q_ 
B~rl ey 801 . 9 454 . 2 - 347.7 -43.4 

~-------------------------------------------------------

~ _V~££! ___________ g22~2 ____ ~ __ ~~~~2 _____ =2d~~ _____ =22~Q_ 
1 _~£i~~ ___________ g22~g _______ 222~§ ____ ±1~§~§ _____ ±~~2_ 

~_§~Eg~~'!! __ _____ : __ 2z;~:) ________ §§~~ ____ =122~2 _____ =§1~2_ 
, 

Mi llet 390 . 3 502 . 8 +11 2 . 5 +28 . 8 r--------------------------- ----------------------------
, PULSES 551 . 0 375 . 9 - 175 . 7 - 31 . 8 ---------------------------------- - - - --- - ---------------
, Horse beens . 434 . 5 ' 273.4 - 161 . 1 - 74 . 2 ... --------------------------------------------------------, 

Hc.ricot bCMS ="" ... ""e:."'----------- ---__________ ___ __ ____________________ _ 

~_~~~~~_E~~~~ ______ 2§~2 ____ ~ ___ 2Q~Q __ c __ ±22~ 2 _____ ±22~§ _ 
__ 1£~!~~~ ___________ ~~Q ________ 11~§ ______ ±2~§ ____ ±122~Q_ 
! 

OTHERS 97 01 , '157 05 +70.4 +72 . 5 ------------------------- ------------ - -------------------
c _~~~6 _____________ §2~2 _______ 221~§ _____ ±~1~2 _____ ±§Q~1 _ 
__ E~~~{~~~~~~~2 ____ ~1~Q ________ ~§~2 ______ ±2~2 _____ ±22~2_ 

~~E~_~~£~ _________ Q~§ _________ ~~2 ______ ±1~2 ____ ±1§2~2_ 
__ y~!£~ _____________ 2~§____ _ __~2~2 _____ ±12~ 2 ____ ±2~~~_ 

TOT .. L 4268 . 3 4172 . 4 - 95 09 - 2.2 



- 25 -
'1" 1b1c 2.4. 

COMr ... RISOi'l OF PHODUC ~~IOH OF MAJOH C -{OR.; IN YI: .. HS 

1976/77 (1969 E.E .. ) :J1D 19771'78 (1970 E.C . ) 
IN GOND,'.R llEGION 

Estim3.te i n : 

Crop 1976/77 1977178 

Chunge 

c1 . 4100 
c1.3- c1. 2 c1.2 

r-_________ ~lOuso.nd qui ntals Per cent 

.,-__ (>-1"") __ -,---,(,,,,2,"-) _ (3 ) ( 4 ) ( 5) 

+32 . 3 5468 .4 , +1 ,114.2 
1' - - -- - ---------- - ---- - ----- .. - - - ----- - - - - ---------------- - ' 

, Teff 1 , 328 .. 3 1929 . 7 ' +599 . 8 

: Barley , 1 , 062 . 4 
, 

1094.7 ' +26 . 3 
------------------------------------ ---------------------

l.Jhec.t 303 . 3 125.7 - 177.6 - 58 . 6 
~-------------------------- -----------------------------

, Mai ze +309. 1 ', 183 . 7 ' +138 . 8 , 
~--------------- ------------------------------ ----------

: Sorghum 335.8 546 . 7 
- - -------------- --- -------- - - - - --------------------- -----

Mi llet 373 . 5 688 . 5 +31(5 . 0 
--- - ------------ ---- - ------ .------------- - ---------------
pur.sc:s 973 . 5 1310 .8' +337 . 3 +34 . 6 

r---------------------- - --- - -- - - -- - - - - - - - - ---- - - ----- - - --
, 
: Hor se benns 357 .8 +16 . 8 
- ------------------- ------ ----- -------------------------, 

Chick pe:t.s~ 352. 1 587 . 2 +66 . 8 
r------------------------·- ------------------------------" 

Hari cot beane. 1.3 I 
------- - ----------------_.-"-----------"-------------------" 

Feild peas 215.3 +24 . 6 +22 . 9 : 
--------------- - - -- - - - --_.- - --------------------- - -------, 
, Lentils 73 . 0 89 . 1 +16 . 1 . +22 . 1 

OTHERS 193. 3 +54 . 6 +28 . 2 , 
------- - -------_. - --------- ._------ - - --?- - ---- - ----- - - -----

, Neug 76 . 7 108 . 2 +41 . 1 ; 
?------------------- - -------------------------- - -------- - -

Flox( lins e ed) 8 . 0 8 . 1 +1 . 3 
--------------- ------ ------------- - ----- - --------- -----

vetch 108. 6 131 . 6 +23 . 0 +21.2 
~-- - -- --------- ._------- -------------------- --- - ---------

TOT ".L 4621 . 0 6127 . 1 +1506.1 +32 . 6 

j 



- 86 -
Tabl e 2 . 5 

COf1P;.RI SON OF PRODUC 1'101' OF M;,JOR OROl'S III YE"RS 

1976/77 (1969 E . E.) .J;D 1977/78 ( 1070 E . C. ) 

I N ILLUB ,I;8H HEGI ot. 

Crop 

(1) 

CERA.LS 

~:':stimatc .in : ChB:lge 

1976/77 1977/78 

cl . 4·100 
cl . 3-cL ,~ c1. 2 

fl'hous':tn d quintal s per c-eni 

( 2) (3) ( 4) ( 5) 

8 38 . 5 967 . 2 +128 . 7 
- -------------------------------------------- - ------ ----

2(;8 . 5 256 . 9 - 16 . 0 - 0 . 6 
-------- -----------------------------------------------

Burl ey 25 . 2 11 . 8 - 13 . 4 - 53 . 2 
------------------------- ---_._----------------- ---------

30. 6 4 . 8 - 25 . 8 - 84 .3 
---------- - ------------------- - ---------- - --------------

358 . 2 
----------- ------------------------- - -------------------

o orghum 113 . 6 148 . 1 +30 .4 
------------- -- - ------------------ - - - ---- - - ------------

Mille t 42 . 4 56 . 1 
" 

1 3 . 7 
------------------------------------1----------- ------ --

PULSES 53 . 8 10 . 8 · - 43 . 0 - 79 . 9 
------------------------ ----- - - -------_ ._------ - ---------

Horse beans 15.0 2 . 3 : - 12 .7 - 84.7 
-------_._-------------------------_ .... --------------------

Chick peo.s 
--------------------- ------------- ------------ ----------

~d!e ld pens 38 .. 4 - 77 . 9 
--------- ----------- ----- - ---- -------------------------

OTHERS 0 . 7 
------------ -------- -------------- -----------------------

,'1",, ( linsee d) 0. 7 - 0.7 - 100 . 0 

--------------------------------------------------------
TOT':"L 893 . 0 1104 . 0 +211 . 0 



., 
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Tc bl e 2 . 6 

Co~p;.;aSON OF PRODUC':'ION OF Ml.JOR CHOPS I N 'm;,RS 

1976/ 77 ( 1069 B. E. ) "ND 1977178 (1970 E. C. ) 
I N KEE.~ P.EGIO~ 

Crop 

( 1) 

Est i mate i n : 

1976177 1977178 

Ch=ge 

. cl.4100 
c1.3- c1.2 ; c1. 2 

.i'housand qui nt ::lld/hectnre Per c en 

(2) 0) (4 ) (5) 

CER'.IS 2211 . 5 : 4205 . 8 +239 . 3 +10.8 
_____ _ ___ _ ________________ ' ___ _ _____ -; ___ _ ______ ...J _______ _ 

Te f f 604.6 807 . 5 +202 . 9 +33 . 6 
. -- --------------------------------- -~ ----------~--------

Barel y , 158 . 9 ' 
---------- -- --------- -----~--------~-------------------, 

lllieat 35 . 5 • 80 . 6 +45 .1 +127 . 0 
• • ------------------- - --------- - ------ -------------------

Hc.iz;e 1053 . 0 1199 . 1: +146 . 2 +13 . 9 
------------------------------- - ---- ----------.--------

Sorghum 404. 7 170 .5' - 234:2 - 57.9 
---------- - --- - ------ -----i-- ------~-------------------

Millet 17 . 0 34. 2 +17 . 2 +101 . 2 

PULSES 476.8 140 . 3 - 336 . 5 - 70 . 6 
---------------- - -- -------~------------- - ._--- ---------

Horse bc:ms 423 . 8 47 . 6 · - 376. 2 - 88 . 8 
------------------------------------~---------~--------

Ch' c ... peas 0.7 - 100 . 0 
-------------- - ---------------------~-------------------

F!i!eld peas 52. 3 92 . ~ +77 . 2 

OTHERS 16. 6 6 . 1 - 10 . 5 

Noug 11 . 3 6 . 1 - 5 .2 - 46 . 0 . , --------------------------.---------------------------- . 

, '1=( linse ed) 0 .4 - 0 . 4 - 100 . 9 

4 . 9 - 4 . 9 - 100 . 0 

TOT:.L 2704 . 9 2597 . 2 - 107 .7 - 4 . 0 



• 
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COMPI.RISON OF PRODUCTION Q}' n ,JOIl C,tOPS III YE ,HE 

1976/77 (1969 :; . E . ) ,.11D 1977178 (1970 E . C.) 

Crop 

(1) 

.c.stir.1ate in : 

1976/77 1977/78 

Change 

_ c 1.4100 
c 1. 3- c1.2 c1.2 

'J..hous .:md quintals I'ar c ent 

( 2 ) 0) (4) ( 5) 
~:;REALS ' 10 3'12. g 8 888 .3 - 1 424 . 5 - 13.8 - ---------------- ., .- . ------~---------~---------- - -----

Teff 2 771 .1 2 318 . 5 - 542 . 6 - 16 . 6 
------------------~----------~--------------------------
__ ~~E!~z _________ 2~222~ 2 ____ 2~222,g ____ =g2~,2 _____ =18'Q _ 

__ vg~~~ __________ 2~§27~2 ______ ~2g,2 ____ =~~2,~ _____ =22,Q_ 
Mai ze ' 2 529 . 2 2824 . 0 +294 . 8 - 11.7 
-----------------~----------~--------------------- -----

__ §~E~~~ ________ 2~22§~2 ____ 2 ~ZZ§~2 ____ =2~g,g ______ =Z~~_ 
» _rn!!~~ ____________ ~g~§ _______ 2Z,§ _____ =g~,§ _____ =2~' g_ 

PULSES 2 204 . 9 1 648 . 11 - 556 .8 - 25 . 3 
------------------~----------~--------------------------

Horse beans 1 104. 1 1 098 . 8 - 5 . 3 - 0. 5 
------------.--- ---~----------~-----~---- - -------- - -----
__ Q~~~t_E~~~ _______ 2§~,1 __ ____ gQ2, 2 ___ =2§g,§ _____ =~,_Z _ 
__ tl~E~~~~_£~~~ ____ 2ZQ' 2 _______ Z§,§ ____ =22,2 _____ = 2~,2 __ 
__ E~£!~_E~~~ ___ ~ ___ 22§, g ______ 2§2'~~ _=22g'~ ___ ~ __ =~~~g __ 

Lentils 250 . 2 107 . 4 - 142 . 8 - 57 . 1 ------- - --------------------------------------+---------, 
_Q~~g§ ____ ___ ~ __ __ 2~2'2 ______ gQ2,§ ____ ±§2~2 ______ ±~2'§_ 
, __ ~~~5 _________ ~ ____ 2§,~ ____ ___ 2 2,~ ____ =g2,Q ______ =22, 2_ 
• , . l ' __ E!~£!~~~££~l _____ Zg,§ _______ 2§,§ ____ =2~'~ ______ =Z~,2_ 

O:>.ts: - 120.0, +120. 0 1----------------------------- - --------------------------

, , 
,12 , 661 .6 10 , 746 , 2 - 1 , 915 . 4 - 15·1, 



Tobl e 2 . 8 - 89 -

COl'lP..mSON OF RROIiJUCTIOli OF N .• JOr: CHOPS Ii! YE..ill 

1976/ 77 C 1969 E. I': . ) ,.liD 19'77/78 (1970 E. C. ) 

I N S I D,\!10 !lEG ION 

Eat i oo.tc i n : 

Cr op 19'16/ 77 1977/78 

ChD..Ilgc 

.0'.1. 4100 
c1. 3- c1.2 c1. 2 

Thousund qui~t31s Per cent , 
L-_-'-C ",1 )~ _ __ (2) ( 3) (4) C 5) 
: CZ!lE;,LS 1730 . 5 1"91 . 7 - 538 . 8 - 31 . 1 
, .1 
I - ------------------------------------------.------------

1 ~cff , 203 . 5 105 . 5 - 98 . 0 ·1 - 48 . 1 ; , . ... - - --- - - - --- - - - - - ---- - ---- - --- - - -- -- - - ------. -------- - -- .... , 1 
, :;a.rili ey : 393 . 0 159 . 1 - 233 .9 - 59 . 5

1 ~---------------- --------------------------- .- --.-------- . 

I 'lhc"t 255 . 2 6 . 9 - 248 . 3 - 97 . 3 
1 ------------------------------------------- - -----------
! ,I 

~-~~~~:-----------~~~:~------~~~:=---~~~~:~-------~~=:~ j 
I Sorghum 268 . 4 19 . 5 - 248 . 9 - 92 . 7,', , , 
r-------------------------- -------- - ---------------- ---, 
" ~ I PULSES : 225 . 1 59 . 8 - 165 . 3 - 73 . 4 
r------------------------------:--------:------------- - ~: 
I Horse boon,,' , 61 . 2. 1( . 6 - 4 / . 6 - 71 . 2" 
r-------------------------------------- ----------------~ 
! Chick p..;as 104. 3 - 104 .3 - 100 . 0: 
r--------------i -------- ---------------------------------;i 
, . 
, Hancot boons 54 . 3 28 . 1 - 26 . 2 - 48 . 2 . , , 
r----------------,------------------------------------- - - -t 
I . .; 
; Fi eld pe"s 3 . 9 ' 14 .1 +10.2 . +261 . 5· 
~ ------------------------------------------- -----------, , ' , " 
: Lentils 1 . 4 - 1.4 , - 100 .0 
r---- ------------- -----------------------------~--------

10THEriS 0 . 8 - 0.8 . - 100.0 '. 
r---------------- ------------------------------~-------, 

, R"pe seed 0 . 8 - 0 . 8 - 100.0 . 

~-------------------------------------------- - ... - --- - - __ 1 , 
I TOT;.L ~956 . 4 1251 . 5 - 704 . 9 - 36 . 0 



• 
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Tabl e 2 . 9 

COMPi~RIZON OF PRODUCTION OF MAJOR CROPS IN YEUlS 

'1976/ 77 ( 1969 E. E. ) ;.ND 1977178 (1970 E . C. ) 
I N UELLEG,~ IlliGION 

, ' , Es t i o:l.t e i n : Ch=ge 

1976177 1977178 cl . 3- c l. 2 cl . 4100 CT:"Z Crop 

1housand quint ~l l s . Per cent 

(1) I ..Q>. (3 ) (4) I (5) 

_Q~B¥~1§ _______ 1_~2§g~g _____ gg2~~§_~_=gg§2~§ __ ~ ___ =~2~§~ 
I Torr ! 1368 .1 798 . 2' - 569 . 9 I - 41 . 7 : ---------------.... ------------ -. -- ----------- ----~---------'I I . , ' I 
~ -~~~±~l _______ 1 __ ~§2~ 2 _______ 22~ g ____ =~~~~~ __ ~ ___ =§Q~2J 
'i I , 
~ _~~~~ ________ l ___ 2Q~Z _____ __ ~g~§ ____ _ : ~~~~ ______ : 22~Q4 

, : I 

. haizo ! 2183 . 8 723 . 6 - 146 . 2 I - 66 . 9 I 
----------------------------------------------1--------~ 

~-§~~S~~~------~--2Q§,§------~~2~2-----:2§~7 _~ ___ :~~ ~2~ 
, _~!±±~~ _______ i __ g~2~g ______ g~~~ ~ _____ :~g~§ __ J ___ :~2~Q~ 
! i I I 

~~y1Q~§ ________ i ___ §§~§ _______ ~2~2 _____ :~~ ~ ~ __ ~ ___ :~Z~~" 
I ! 'I J 

, , . 
Horse bean s I 64.4 26 . 9 , - 37.5 - 58 . 2 ' ______________ _ ~ ____________________ ----------_-------_J 

, _Q~!£~ _E~~~ ___ l ____ 2~2 ________ Q~:U ____ :§~~ __ 1 ___ :§2~ 1jI ~ 
I ; , __ !!~±~_E~~~ ___ 1 ___ ~~~§ _______ ~2~2 ______ ±2~~ __ 1 ___ :gQ~2~ 

: . t ! I 
__ 1~~~!±~ ______ 1 ____ Q~2__ _ ____ : ___ l ____ :2~2 __ 1 __ :~QQ~Ql 
I i ii I 

:..Q:!'!illE§ ______ ,. _1 ___ ~ 2 ~ § ______ ~ Q~,2_ l ___ ± 5 G~2 __ + __ ± ~ g2 ~2~ 
; j I I : __ ~~~6 _________ 1 ___ ~~~§ ______ ~QQ~2_~ ___ ±22~~ __ ~ __ ±~~g~~l 

I ii 
__ n~~±!~~~~~21 ____ 2~2 ___ , _____ ~~g_~ ____ :g~2 __ 1 ___ :§2~§" 

_ _ I , I 

~ _!l~E~_~~~~ ____ ~ ____ Q~2 __ _' ______ : __ • ____ :Q~2 __ l __ :1QQ~Q~ 
- I 

~otal '4694 . 6 2446 . 2 - 2248 . 4 - lf7 . 9 : 
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Tabl e 2 .10 
~ 

COME RI SON OF PRODUCTI ON OF N;'JOR CROR IIi YE...RS 

1976/77 ( 1969 E. !': . ) ;.ND 1977/78 ( 1970 E.C. ) 
I N '':OLLO llEGION * 

Estim:l.tc i n : Chang!.;) 

crop 1976/77 1977/ 78 c1. 3- c1.2 

Thousand quint~ls Per cent 

(1) (2) 0 ) (4) ( 5 ) 

_Q~~~±§ _________ 1§22~ g _____ 1~21~~ ___ ± 12~~ g _______ ±12~~_ 
, Toff 439 . 4 6"9 . 5 - 210.1 47 . 8 w _________________ _ ___________________ _ ________________ _ 

__ ~~E!~Z ___________ ~2~§ _______ 22~ 2 ____ =~2~~ _______ =22~2 _ 
__ Vg~~! ______ _____ g~~~~ ______ 1~§~§ ____ =2~~g _______ =?2~~ _ 
__ ~~~ e£ ____________ 2§~~ _______ 2§~~ ____ =g2,2 _______ =g2~~_ 

, _2~E5g~ _________ 22g~~ ______ 22~~2 ____ =g2~2 ________ =2~2 _ 
_ ~~!!~! ___________ ~2~2 ________ 2~~ _____ =§~2 _______ =§2~~ _ 

_ [g~§~§ ___________ 2~~~2 ______ 2~2~~ ____ ~g2~~ ________ ±§~2 _ 

__ g~E~~_~~~~ _____ g28~~ ______ g2§~§ ____ =g1~§ ________ =2~1 _ 
, 
r_~g~£~_E~~~ ________ ~~~ ____ ____ 2~2 _____ ~2~g __ _____ ±2~~1_ 
, , 

, Hnr~cot bc~s ' 0 . 4 - 0.4 - 100.0 

_E~ ~~!~_E£~~ __ ______ ~~2 _______ g2~g ____ :g~~2 ______ ±~22~2 _ 
__ ~~~!~!~ ______ ~ ____ 2~~ _______ 2g~~ ____ ±gg~2 ______ ± ~g2~§_ 

~Q~ll~g§ ________ ~ ___ 2~~2 ________ 2~2 ____ =22~§ _______ =2~~~_ 

~_~~~s _________ ~ ____ = __________ 2~~ _____ =G~~------=122~2 _ 
, 
~ F1nx(linseed) 2 . 1 - 2 . 1 - 100 . 0 

* Exc l ud ing \/ester n \/0110 . 
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T~b+O' 3. 1- 10 
ESTIILTES OF :JlJ:::. UNDER TlPJPOR.~RY CRf'PS THI i:H 

ST •• [ID;.RD E:lROru; :Jm RELATIVE ERIWHS BY REGION 

.. - - ---------------

Regi on Esti I!lntc 

St=do.rd 
error 

Re l at ive 
standard 

erroL" ,------------'--~:.:::;:..----' 
~hous~d hectar es per cent 

(1) (2) 0) (4) 

Arss i 

Gamo Gof" 96 . 6 31 . 0 32.1 
-------------~-----------------------------------------j 

t:ojaLl : 602 . 7 102 . 5 17.0 
-------------j------------------------ ----------------

Gondo.r 669 . 5 97.1 14 . 5 

Illubobor 135. 6 22 . 9 16.9 

Keff" 355 . 6 67 . 9 
--------------- ---------------------------------------~ . , 

Hhoa 1 , 268 . 0 119 . 2 

Si d"DO 153. 4 35 . 6 23 . 2 
- --------------- ------------------------ - - ------------ ) 

',Je llega 474. 2 52. 2 1'i 0 ' • I 
- - ----------------- --- - ----------------- - -------------- ! 

~ello 207 . 8 38 . 9 18 . 7 ' 
___ _ _____________ _ _____ _ ________________ _ ____ _ ________ _ 1 

TOT,·.L 4 ,427 . 9 217 . 0 
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Te.bl e 4. 1 - 10 

ESTH1;,.11ES OF i~RE,·. KNDER TEli'~ THEIR ST,.ND ... RD 

SnnORS :iliD l1EL:,TlVE ST.~IDf.RD ERROP.s BY REGION 

:Stand3.r d Re lat ive 
Regi on Estinn.tc error standard 

error 
~ 

Thous<Uld hcct:lrcs per cent 

- (1) (2) (3) (4) 
Ar ss i 25. 2 10.0 39.8 

G6j:ja g o f a 13. 0 56 . 2 
--------------~-----------------------------------------

I..tojo.m 254 . 2 56 . 2 22.1 

Gondar 201 . 3 37.4 18.6 

------------------------ --------------------------------
Illubabor 45 . 4 10. 2 22 .5 

Keffa 104.8 35.3 33 .7 

Shoo. 295. 8 49 . 4 16 . 7 
~------------------------ - --- ---------------------------

Gi damo 1 ! .4 6.1 53 . 2 

;Ie llego. 158.6 16.0 

',Ie 11 a 58 . 2 13.6 23 .4 

TOT .L 1 , 167.9 97.8 8 . 3 
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To.bl c 5.1 - 10 
S;":;TII1.TES OF .. Hl!: .. OF B.~P.LEY, THEII~ ST" .ND.~HD 

EHRORf] .:lliD HEL.~TI"B STHND .. lI{D ERRORS BY nEGIO}1 

._--- ,-'---
Regi on , Es t i uat e 

! s t .:tndc.r d 

err or 
Re l ative 
s t and'lrd 

err or 

: _ _ C-.:1L) _ --t-_--'C.=2L) ___ --'C-".3L) ___ ....:(\...:4.L) __ --> 

I 
154 . 7 36.2 23. 4 

- -------- - --- -~- -- - ------------- --- - -- ---- ----------- - , • 
Gc.tlO Go f a 21 . 6 70.7 

. Uoj = 59 . 0 19 . 0 21. 3 
-- - - ----- - ------------ ------------------ --------------1 

Gondnr 119 . 7 
• 

52 . 0 43 . 4 
________ _ __ _ _____ _____ _ _ _ ___ _ __________ _ ___________ _ __ I 

Illubabor 4 4,, 4 ' , . 
_______ _ ___ _ _ • _ _ __ ...... ____ _ ___ __ _ __ _ _ ________ _ __ _ __ _ _ ___ _ _ I , 

Ke ff " 21 . 0 12. 9 61 .4 
--------- ---- .- ---------- - - --- ---- - ------------------

I 
Shoa 191 . 5 55 . 8 28 .1 

------------- -.----------.- ·--r-·------------------------
Sid~ClO '46.8 17 .5 37 . 4 I 

'.'e llego. 13.9 3.9 27 . 9 
- - --- - - -- - - -- ... -- - - ------ - -- -r --- - ---- - - - - ---- - - - ---- --

4 .4 2 .1 
,..--- -- - -- - --- - ----- ---_._----- - ---------- --------------

TOT;.L 674 .8 90 .7 13 . 4 
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Tuble 6 . 1- 10 
;:~TIMATES OF : .. HEA UNDEr.. 11TiEL.T , THEI R GT • .ND;.RD 

EHReRG _ ~1~I, n"~L •. TI VE Cll\ ..ND"HD ERHORS BY rSGI ON 

Re l ative 
Region Est i nat c. GtC'...T).do.rd stond:1r d 

error error 
Thousand hec tares Per cent 

( 1) ( 2) (3) (4) 
; _'.. rs .s i 153 . 8 38.3 24 . 9 
------------------------------------ ------------------• 

Gamo Gof a 1. 5 1.0 65 . 0 
~- -------------------------~-------------------------- i · " . , 
· Goj run 28 . 3 20 . 6 '12 . 6 
-------------- - - -------------------------------------- , 
• 

Gondor 26 . 0 55 .1 

Illub"bor . 2. 1 , 1.6 78.0 
-------------------_ .. _--------------- -----------------
Kef : .,:,: 5.5 79 . 0 
---------------------------~--~-----------------------

Shoa 160. 1 35.2 

Gidar.10 0 . 3 67.5 
----------------------------------------- - ------------

'''';e lleg:l 2 . 4 

t,/e llo 20 . 5 

• , 

, 5 . 8 

54 . 0 

33.0 
---------------------------r----------- ---------------

TOT .. L 402 . 3 58.5 

. 

., 

j 
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Tctbl c 7 . 1- 10 
ESTIM~'~TE8 OF j RL.'~ ijJNDr::t . 1''L'l I ZE , THr:Il~ STitND:.TID 

EImeRS :.ND ILZL':..TI VE .GT.;1J:TD.\.RD EH OR::; K: REGION 

He 13t i v c 

Regi on ~s tiI:l.:1.te :S to.ndar d st:ll1d:lr d 

error error 
'T'hous .:1nd hcctnrcs I'c r cent 

(1) (2) (3) (4) 
;~ rss i . 41 . 9 10 . 4 44 . 0 

Gono Gor " 27 . 9 15. 7 

Gojru:l 47 . 1 13 . 7 29 . 1 

GondD.r 26 . 5 14 .. 7 
-------- --- --- - -------- ---------------._-------------
Illuba bor 55 . 2 14. 9 26 . 9 

Kerr" 144 . 9 38.1 

I Shoo. 188 . 3 

S i d::u:10 26 . 5 31,1 

',fe l leg.:: 139 . 5 21 . 3 15 · 3 
----------- -- ----- -- ------------------~--------------

!.le ll o 7 . 2 3. 5 48 . 6 

. TOT."..L 763 . 1 78 .. 6 10 . 3 



; 
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Table 8 . 1- 10 
"ZSTn'j,~TEL OF '1H1!~A OF SORGHUM , THSr l1 ... T:J~D;.RD 

ERRORS ~'am nEL .. TlVE ST'.ND".l{]) ::R.~OR:; BY H!:GI ON 

Re l ative 
Region ::st j rJo.tc- st811d:J.rd s;tnndard 

error error 

Thous[!"''1d h<...ctnrcs Per cent 

(1) (2) (3) (4) 
l~rssi 23 . 8 11 . 5 48 . 3 

Gono Gofa 6 . 7 2 . 5 

, GojOJ: 9. 2 5. 1 

. GondJ.r 54 . 0 29.9 
'----- - -- - - ------------------- - - --- - ----------- ----- -

Illub ebor 15 . 7 6 . 3 'w .O 
-------- ------ - ------------- ------ - -- - - -- - - - ----- - - --, 

Ke f fo 28 . 0 12 . 6 45 . 7 - ' -------F--------- - - --- - - - -- - ------ - -------- - ----- - --
Shoa 149 . 8 62 . 5 41 . 7 

Si damo 2 . 4 79 . 4 

'.fcllegn 74 . 8 17.4 
-------- - ------- - --- ----- - - '---- - - -- - --- - - ------ --- ---. 

\,'e l 10 30 . 2 38 . 0 

TOTJ,L 443 . 9 79 .9 18 . 0 



• 
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:SSTnL',. T.sr~~ OF '...RS.:' UNDE:{ HORSE B: .. NS , T; IEIH ST J:D;~ 

ERROPS ~ .. r:1J REL,;.TIVE ~:Ti~D .... l:ill ERltOR~, ~y IlliG I ON 

-----------------------------------
Rc l ."1t i vc 

Hegi on Est i caiie St=d"rd stnndC\r d 
error error 

'llhous .:md hectares Pe r c ent 

(1) (2) 0 ) (4) 
..:~rss i 37.3 9 . 0 24 . 2 

GaIlO Gofa 1. 5 1 .1 73 .0 

29 . 8 55 . 4 

vondur 23. 5 

Illub" bor 1.8 '/5.5 

-: 7. 5 -. -, 4: 1 54 . 0 

100 . 3 21 .5 21 . 5 

Ci d:uno 2 . 4 8" .4 
, ---- - - --- - -- - - - --- - - - ------_ ._- - - ------- - -------------

'.Iellega B. 2 37 .9 
---------------- - - --------------------- --- - --- - - ---

~ve llo 22 .. 4 El . 2 36 . 8 
-- - ----------------- - - ---- ------------ - - - -------- --- - -

264 . 3 38 . 3 14. 5 



• 

• 
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T"ble 10.1 - 10 
ESTIM:~TES OF :"K~ ... BNDI:R FIELD r ':. .. s , 'l'HSIR r T~jTD,~HD 

ER ORS AN:> RSJ ... ~TIVi S? .NILlm 7mnons BY R~{[ION 

--- - ---------------------~--------
Rc l o.tivc 

Region Est i ::)}J.te Sto.nd1lrd sto..ndard 

error error 
ThouSMd hcct'1rcs Per c ent 

(1) --~) (3 ) (4) 
~'.rs ~, i 15.8 7 . '+ 47.1 

-- ---------------------------------------------------~ 

(;=0 Gof~ 2.5 1.6 64 . 7 
--------------------------------------- ~ -------------~ 

Iloj= 16 . 3 7 . 2 44.0 
------------------------------------- - ~--------------

l..JondOor 8 . 8 57 . 5 
------------------------------ -- -------~--------------, 
Illubo.bor 4 . 3 2.6 59.9 

- - ------- ---------------------------------------------
Keff" 8 . 9 4.6 51 . 3 

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

Shoa 29 . 1 8 .7 29.8 
-------- ------------------- ---- ----------- -----------1 
G ido.~o 1 . 3 6.9 65 . 8 

- -- ---- - _ .. . _--- ------- ---- - ----------------------------
. \Io llego. 1.9 
-------------------- - ----------------------------------

I 
1.:c 110 5. 7 2.5 43 . 4 

------------------------------------------------------
TOT .. L 102 . 7 16.9 
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Table 11 . 1- 10 

SSTIMnTES OF ~ ~ REi'... ND,.R NL1JG , TEEI R ST .Nndm 
ERRORS .~~D ,X~LATIV3 ST~J'ml .. RD ER..I.{Oru:: BY HEGION 

-- -- --------------------------------------
Hc l nt ivc . 

t I Regi on Est i I:lntc ) ut .::tndo.r d ~t,'lndard I 

L c: r ror e r ror ! 

____ _ ... Thous-md hectares ~or cent t I ( 1) (2) (3) (4) 
:.rss i 0 . 2 0 . 2 100 . 0 . 

I~~;~;;-~~~~~~~~~~~~~~~~~ ~~J~~~~~;~~~~~~~ ~ ~~~ ~~~~~ ~~~~j 
1 Gondo.r 39 . 9 16 . 6 41 . 5 1 
__________ _ _ _ ___ _ __ _ ______ _ 1 _ ____ _ __ _ _ __ * _ _ __ _ _ _ _____ - - - i , . 

! Kcn'" 1 .2' 0.7 61.0! i . , r-------- ---------------------------------------------, I 
I Shoo. 3 . 5 2.0 58 . 3 I 

1-----------------------. -- - r- - - - - - -- - - - - - - - - - - - - - - - ----I 
! \10 11gc:J. 23 . 0 i 8 . 3 35 . 9 
~------ - -- ------ -- ---- -----~-- -- - ---------------------, , , ' 
: "clIo 0 . 3 0 . 3 95 .0; 

, I ------------------------------------- ---------------, 
108 . 0 20 . 7 19 . 2 ! 
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T:lble 12.1 - 10 

ZSTnL~TES CF T37F rl~ODUC .. Jr; , TH:::IR .8f.;.1 ••. ND. ~RD 

ERRORS J·l!·D IillL.t .. ,!'IVE STi,J ,.JJ . J.~n ER.'qORti 131 REGION 

Region 

--------- ---;--------
, 

Est ir.w.te ; s t .:tIldo.rd 

Hcl:ltive 

stc..ndo..rd , 
. c.cror I' 

----,-
er ror 

______ ~~Thous~d qUi~~~l~s __ _+--r~c~r~c~cl~'~t--~1 
_---I(~1L) _-+-_---"-'C 2-.L) ___ (3) I ( 4 ) i 
:'r ss i i 332 . 4 ' 123 . 2 I 37 . 1 J 

,-------------1--------------j - --------r----------------I 
~ GaJOO Gofa I 57.4 i 30.5 i 53 . 2 I 
;------------t--------------- ------ -~---------------- I 

i~_~~~ ______ 1_ 2 :~~~:_~ _____ ~ _~~~:~ __ ~-----~~:~------- I: 
i I 
I Gondru' ! 1 , 929 . 9 I 401 • 3 I 20 . 8 t 
!------ ----- 1- ------ - - - ----: .-------~-- -.--------- ---- . 
I ' i Illubo.bor: 265 . 9 iJ8 .1 i 33 . 0 ~ 
[ --- -, - ---- --" - ------ --- - - - T ---- - - - ,-- - - - - - - ---------- \ 

; ~::~ ~------ : ____ ~~~:~ ____ J - :~2:~-t-----2::~------- r 

I ShOil : 2 , 318 . 5 389 . 8 i 62 .3 , --------- - - +- - --_________ _ , ... . .... _____ ____________ _____ t 

tSid~o 105. 5 55 .7 62 . 3 i 
r-- ----- - - - --- - ------- - - - - -- .. -.. - - - - ---'-- - - - -----------
I "icllcg:o 798 . 2 229 . 1 ' 28 . 7 ' _____ __ -' ____ ___________ __ 1 
, ' -------- ---- -:- ------- -_ .. 
, '.Joll0 191 . 6 29 . 5 
------.------ - - --- -------- ,~- .. - _._--- - ------------------

, " 
TOTaL 9 , 254 . 5 861 . 0 9 . 3 
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To.bJ e 13.1 - 10 

ESTIf'1~·~Tr:3 OF PRODUCTION 0:;' Bl~RLEY , ~HEIR ~rp.i~ND.~R!) 

ERRORS ; ~ND R..~L;~TlVE ST:...ND;~~D EI~Om~ BY REGION 

llElo.tivc 

Rcsion Est i oC'..te St:mdo.rd st:mdo.rd 

error e r ror --
Thousand qui nt:11s Per cent 

(1) 1.2) (3) ( 4) 

1 , 748 . 2 ...... r ss i , , 503 . 5 28.8 
- ----- ------~---- - ------- - - ------------------------- -, , . 

Gru:lO Goia i 72.6 35. 7 I 49 . 2 : 
- - - - ------ - -+--- - ------ - ------ ---- -- - + ---- -- - -- - - --! 

Goj:m I "54 . 2 • 115.8 i 25 .5 ! 
- ----------- --- --- - - ----- -~- -------- - --~ -- ---- --- -- - - l 

' Gond~r ' 1 , 094 . 7 i ')53.2 "1.4 I 

- ----- ------ -'- --- ~. - .. -------------------.... ---- - --------
I 

: Illubo.bor I 11.8 5.9. 49 . 7 : 
- - - - - - -- - - - - - '---- - - .. - -- - - - - - - - - - - - - - - - - ;- - - - - -------- - , . 

Keffo. 156 . / 109 .8: 69.1 i 
- -- ---- - ---- -~-- ---- - - - - -~------------ - - - -- ---------~ 

Shoo. 1 , 139 . 2 , 297 . 3 26 . 1 
------ - ----~------- -- ---~- - - -------- - ~- ----------- --

I 
Si do.c.o 159 . 1 56 , 6 

I 
35.6 

-_ . --- - -- --- --.- - - - - ------- - -- - ------ - ---- - !-- - -------- ----

\/cllego. 73.2 30.7 42.0 
-- - ----- - ----~------- --- ------------ - ---- ------- - - - -~ , 

[ello 30 . 5 15. 3 50.0 
-- -- --- - - -- --~ -- -- - --- --- - ---- --------- - ----------- -- -

4 , 942. 4 760.6 15.4 
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Tabl e 14 . 1- 10 

~T}tL.TES OF :rR<.JDUCTION OF 1.'HI::~T , THI~'IR ST l~:l; .. HD 

ER OR~ .'ND REL..TI VL ST,JID,.RD ER:tORE BY REGION 

Hela.tivc 

~ogi on :Sst i n:1tc St:1nd:1rd s t md~rd 

error error 
_______ .Thousand q uint:ll s Per c e nt 

( 1 ) ( 2J _ ...,: __ C,,-,3,"-) __ (4 ) 

, :.rss i , 1 , 910 . 7 670. 7 35 . 1 
- - ------------------------ i----------~----- ---------- ~ 

Gano Goro 3.9 3 . 1 79 . 9 , . 
1-- - - ---------- ----- ----- --------------------------I . : 
, Goj= 224 . 5 I 149 .7, 66 . 7 . 
~ -- --------- ---------------J--------------------------_ , I , 

I
, c;ond~r 125 . 7 : 64.2 51.1 ' 
---------- ----------- -- --- ~ ----------- ----------------

1 Illubabor 4.8 i 4 . 1 85 . 2 
I 1-------- ---- - - - ------- - - _·.------------ ___ ____________ _ 

, 
, Keffa 80 . 6 I 69 .5 86 . 2 ,-------____ _ ___ _ __________ ~ ___ _ _ . _ _ ____ _ _______ _ _____ -4 

, _~~~~ _______ ._. ___ ~2~:: _______ 2:~:~ .. L __ _ :2: 7 ______ -' , , , . 
S i daI:lo 6 . 9 I 4.8. 69 . 2 , 
-------------t------------i-----------r--------------~ 

'c ll eg~ 12 . G 57 .0 
--------- --------------------------------------------~ 

',Jo l lo 186.6 

TO m T " ~ 3 . 368 . 8 

75 .8 
--

719 . 8 

40 . 6 

21 . 4 



• 
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J"blc . ...:1.5 .•. 1- 10 
SSTIrLTI:L, OF PRODUCTION OF M.: .. I Z"S , THi:IR ST: .. rm:.RD 

ER?CRS .I .ND RSL~TI\f1j; ~;1.1 .. ND,.RD Effi?CRS B~ PJEGIOH 

Rc l o. t ive 

Hcgion ~stiIJ:ttL ;jt.::tIldard st ...... nda:rd 

error error 

ThouSXld quint ~1 1 c Per cent 

(1) -L2..L 0) (4) 
I 
I . .. rssi 660.0 268.0 40 . 6 
--------------------- - ---------- -------------- - ---- ---

, G=o Gar" 229 . 1 145 . 0 63 . 3 
r - -----------.- --------- ---··----------------- ----- -----
10oj= 359 . 8 133.9 37 . 2 
----------------------------------- ---------------- ---
I 
I Gond:lr 183 . 7 105.6 57 . 5 
~- ----------- --------------- ------- - ------------------, 
, Illubnbo r 479 . 5 184.1 38 . 4 
------ ----- - -------- -- .- ---- - ------- - - - - ------ -----
. Ke fi'" 1 , 199 . 1 30 . 4 
-------------------------------------------------------
I Shoa 2 , 824 . 0 
- --------- ----- - - - --- ------ --- - ------------------- ----
: : ... ;idn~o gOO . 7 353 . 1 39 . 2 
- ------- - ----- - - ------------ - --------_ .. ------ ------ - --, 

',/e l legn 723 . 6 137 . 5 19.0 
---------- ----- ----- --- - --- - ---- --------------------- -

{ella 76. 1 44 . 4 55 . 4 
--------------------------_ .. -------- - - , -------------- -

7 ,635. 6 1,169.2 15. 3 
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Tabl e 16 .1 - 10 
ESTTI1 .TES OF P!{ODUCTION OF SO:-t'GHUM , TaEII~ U.rn1;Dj~RD 

ERRORS .J, t REh:TIVll ST JlD.·.RD ERROR:'; BY :lEGION 

Hc l .:tt ivc 
Jegion ::;sti ont..:) btnndard st :lnciard 

error er ror 
l'hous:u:d quintals Per: c ent 

(1) (2) (3J __ -L~ ______ ~~ ______ ~~ _____ ~(~4) __ __ 
,'~ rs i 372 .8 187 . 5 50.3 

G3DO Gof~ 42 . 1 19 . 9 47 . 3 
---- - ---- - ------- -------------0----------------------

Gojon 88 . 2 49 . 0 55 . 5 
---------- --------------------- - - - ------------------

Gondar 546 , 7 324. 2 59 . 3 

Il lub:lbor 148 . 1 79 . 7 53 .8 
------------------------ ~------------ - ---------------

Ke f fo. 170 . 5 73 . 1 l~2 0 9 

---- ---------------- --- --------------------------- - - -
! 

Shoo. 1 ,776 . 3 913 . 0 51 . 4 

IJ i dano 19. 5 14 . 5 
. . _--- - ----- - - --- - --- ---------------------------------

1)ollogo. 99 . 0 22. 0 
- -------------- -------- ---------- - -------- ---- - - ---- -
'le lIa 904. 9 393 . 6 

TOT,':..L '7 , 519. 0 1073. 9 23 . 8 
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Tuble 17 . 1- 10 

ESTIM:~TES OF PRODUCTION OF H01...G E B£.iJ~S J THEIR 

ST"~}lDJ.RD ::HRORS l,.ND REL. ~TIV! ; iY' ~NDJ~l{v ERRORS 

BY ~tEGION' 

J.:.st i rmto i Gt'mdard 
er. 'or 

l1c lt.:!.tivc 
Stondard 
er ror 

- - -------'-----
Thous~~d quintals Fe r ce~t t 

__ (_1) __ ~ __ (2)_~,- (3) (4-; r 

, _~:~:~ ____ __ l _____ ~~~:~ ___ j---~~: : ~--J-----~~:~-----J; 
: Gano "ofa i 4- . 0 i 3 . 1 77 . 4- I 
! ------------ i-------------J----------~--------------1 
, "oj= : 273 . 4- I 191 . 4-; 70 . 0 : 
!------------l- ------ ------l ----- ----- l --------------i 

' -~~~~=: __ ___ l _____ ~:::~ ___ J __ ~:::~ __ ~ _____ ~::~ _____ l 
" I 

, Illub~bor I 2 .3, 1.9 , 84- .0 t' 
: ---------- --~--- - -- -------~----------+--------------, , . ' 

i Kaffu L7 . 6 i 26 . 4- , 59 . 7 
'-------------- -----------~----------.---------------" I 

i _~~~= _______ ~ ____ ~ :~~~:~ __ j ___ :~:: ~ __ ~ _____ :~:~ _____ l 
i .' ~~~'::'~ _____ ~ ______ 2~:~ ___ ~ ____ 2 2:~ ________ ~~: ~-----J 

, I 
Iio llega 26 . 9 ! 13.0 4-8.3 I 
------ ------~-------------~------------------ -------i 
, " e lla I 276 . 8 108 . 5 39 . 2 
,-------- ------- -----------------------:- --------------t , 
, ToT ,L 2 , 1?25,.9: 4-24- . 4- 16 . 2 



, 
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~'"blo 18 . 1- 10 
§~Ii"LTT~ OF PRODUC 'J.1rOH Oli' FIELD PEJ.3 , IJ.'HEIH ;.~T ':.NDl~H 

ER Om} :JlD REL:.TlVE "~':.ND;.ED ERi.ORS BY RSGIOlf 

Rc l :1tivc 

Regi on l~stio,:',te stnndnrd ! st'illuo.r d 

error error 

~hous'Uld quin±l..:ll s l'c r cent 

'I ( 1 ) I 2) 3) ( 4 

------------ .. ------- -----------------:------------ -- - - "'i 

S i daoo 14 . 1 9 . 7 68 . 7 , 
--------------- -------- ------- ---------------- -------

Wollega 17 . 9 
------------------------------------------------------, 

lie 11 0 29 . 2 11 . 7 40 . 1 ____________________________ _______ , ________________ J 

'l'OT:.L 713 . 8 192 . 4 27.0 
---~ 
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Tabl e 19.1 - 10 

ESTHL1TI:S OF PRCDUCTION O}' NEUG. THEn G'!\iliU;'RD 

SR::tOR:3 ~..ND nLL.~~IVE ST<~N"Dr.R}) ER. .OM BY lICG ION 

----- ---------------
Hcgi on Estir.l::l t e 8t andnrd 

Rclo.tivc 
e t ando.rd 

er ror ~ rror 

______ ~!rhCUs:md quintnls____ _ - CIC c ent 

(1) (2) 0) (4) 

~rs .s i 1 . 0 1.0 100. '-
----------------- -------------------- - ---------------

G.:'.t}o Gofo. 
----- - ---- - - - ---- --- - ---- ----------------------------
Goj= 111 .. 6 30 . 6 27.4 

------------~-- - -- --- - - ------------------------------
Gond:l.r 108. 2 49.6 

-------- - - - --.---- - -------- - - - --- - ------------------- --
Illub:obor 

Keff" 6 . 1 3. 8 62 .0 
---- ------------------- ------------------------------

.Jhoo. 15 . 8 59 .3 
- --------------- - -------------------------------------
Si dOlDO 

lJcllen:u 
'" 

100. 7 39 . 3 39 .0 
- ----- --------- - ------------------------------------

l,Je l lo 0 . 4 0 . 4 95.0 
------------------------ ----------------------- ------

71 . 0 20.6 
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Tab l e 20 .1 - 10 

:S3~nL:'Z:' 01" YI .. L!J or TEFF , TH::rTI :-./T"!.~ ;D' dm 

~RJOhS J. ~.TD RSL~'..~'rVE STilND;~H}) :ERRORU BY REGION 

- ---- ---- -----------
Hcgion Estin,'ltc :Jtondo.rd 

nc l:!.tive 
sto.ndo.rd 

error error .--- -------~~~---~-~~~-___1 
Quint als per hectar e Pc r c ""1 t,----, 

_-->.C 12-- _ _ -,-,( 2,,-) ___ ....:(",3:1..) _--.:...._~( '::.<' ):..-~ 
. 13 2 3 0 22 . 7 _lrSSl • • 

Gano Gofa. l~ o 4 1 . 6 35 . 7 
- - - ---------------- --------- - - --------~---

Gojo.o. 1.0 12 . 8 
-- - ---- --------------- - - - - - ---- --- ----- - - -- - - - - - - - --- . , , 

\,l'ondor 9.6 1.4 14 . 2 
------------_ . . _- ------ -- --- - - - - - - - ---- - -- - --------- - . 
Illubabor 1.3 21 . 6 

----------------- --_ .. _- -- - - - - - - - -----, - ----- - --------
Keffa 7.7 1 . 1 , 13 . 9 _ _ _ _ __ _ __ __ ____ 1 __ . _ ___ _ _ _____ . 

:Jhoo. 7.8 0 . 4 5.7 
- ----- -----'1""- - - --- - - --- ---------- --. --- - - - .. ---- - - - --

Si dx:lo 2.0 21.9 , 
- ---- ---- - ----- - ------ --------------------- - - - -------

IJel l cg.:. 5. 0 
-- - ------ - -~- - ---- - --------

1 .4 27 . 0 
--------- - ----------- ----~ 

,Iello 11 . 2 1 . 4 12 . 7 
--- ---- - --- -- - - - - -- - - ------ - - ---- - - - -- - ------- -------, 

TOT .. L 7.9 0 . 4 
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"o.b~ c 21 . 1- 10 

:::STlI'L .. T";C OP YI LLD OT' Bl_ill.LY , THEIR STM~D! RD 
I:RHOflS :J.~D H"'::L.:SIVZ .:/.[LJm,'.RD I;![WHS BY P.EGIoti 

Hclntiv0 
rtcgi on St3...l1d:1.rd st:tndc..rd 

l ___________ -'c"'r" r=-"o.:r_-i! ~=. ,o"r,-__ ~ 
_ (£uintals per .ht;ct :~re Pe r cent ! 

_--,>(..:.1) i (2) : (3) : (4) I 
. Ars .i I 11 .3 I 1.9 ; 16 . 5 1 
- - ---- - -----~--------------- - -------------------------~ 

,-~~~-~~:~-- i-- ---~~~----- i ---2:~------L-- - ~~~2------L . 1 'I 
, "cjm 1 5. 1 0.6; 1'1 .7 I 
1------- - ----1---- --- -- --- -1--------- ---: --- ----------i 

_~~~~~: _____ ~_---- ~:2-.- - J ___ ~: ~ ______ ~ ___ 2~: ~ ______ 1 , , , 
' Illubo.bor I 3 . 4 i 0 . 8 ,2,' . 9 i 
- - ------- - --~----- - - -- ----4------ - -- ---r----------- -- i 
Keff3 : .3.4 ! 0.5 : 13 . 7 1 
------- .--- - - -:---- -- -- -----J~----- -------~------------- i 

. _;:!!~<:! _______ .., ____ _ 2~2___ __ _ __ 9" 12___ _~_,, __ (,h§ ______ ~ 
I ! 

Sidru:lO 3 . 4 I 0 . 8 ,24.8 I _______ _ ____ ____ _ ____ _ ___ ~ __ _ _ _______ _ ~ __ _ _________ _ J 
, 

'Jellcgo. 1 . 6 29 . 2 
, 

----------------------- ---~-- -- ------------------------, ' 

,/0110 6 . 9 0 . 7 10.0 
: \ . ' .--- - --- ---- - '--- ---------- .... --- ------------- -------- - --, , 
, TOT ~L 0.5 6 . 9 



/ 

- 111 -

'1'0110 22.1 - 10 

-r::STl f-1.:.T::S OF YI SLD OF ~nISt~T , THEIR S,?~J;l):"RD 

ERHORS /~ND H£L::..TlVE :::;~ .til:D.·.J ~D ERHORC BY lillGICN 

--- ------
Rel.:ltive 

n -hcgJ.on ... ;st i !J.cte 8t.:u1do.rd st.'1nd::.rd 

er ror error - --
Qu intals Esr hectare PCI' cent 

-1.1 ) ! (2) (3) (4' _ ... _--- , 
~rssi 12 . 4 1 ~ 6 , 13 02 

--" 

----------------- ------ - - ~--------- ------------------

00r.J0 GOf3 , 2 . 6 1 . 1 40.6 __ _ ___ ::;: ______ " _ ___________ _ 04 _ _ _____________ _ __________ _ 

Gojxa 709 1.1 
---- --------------- ----- j----------~ --I . , 

, Gondar L~ .. B 0 .. 7 I 

13.4 

13 . 5 
-------- - --- - -- - ------ - . __ .. -.- .... - ---- .. - - - ... - - - -- - - ----- - ---

Il1ubo.bor 2 . 3 1. [; 77.5 
-------------~ ____________ J----------... ---------------~ , 

Kef fa 11 . 5 1 . 8 16. 0 ________ _____ ~ __ ____ ... _____ J ___ __ _____ .! ___ .. ___________ _ 

. :3hO:l 5 .1. 0 . 6 : 11 . 9 
______ _____ __ L __ __________ ~ _____ __ ___ ~ __ _____________ _ 

, I 
Sid=o : 13 . 8 , 1 . 1 . 7 . 9 I _______ ______ L ____________ ~ ____________ ____ _______ ___ ~ 

, -ie lleg~ 5 . 3 0 . 9 
-------------~------------~ . ---- --- - - ------ --------~ 

\lc 110 9 . 1 1.6 17.2 
--- ----- ----... - --- .--- -----~----------7""------- - - --- ----

8 . 4 0.7 8 . 1 



/ 

, 

- 112 -

T:l,ble 23 ~ 1- 10 

ESTIM .. TE8 OF YIeLD CF fl.t'~IZE , TH3ITI ::..,·11 .t'lJH.HD 

ER:;ORr. '.ND r.:':L_~~~IVE C::>J1D;~rm :srr :OHB B~ r~GIOH 

----- -_. ------------, 
Re l ative 

" -.... egl on .t;st i tlD.tc Standard st=dnl;d 

_____ _ _ ""c.~":i·-"o,,r ___ ~_c::r=r.::o,,r ____ ..: 

_ _ __ _ ___ ._0.uintals!hcct:J.rc 

~ (1) ___ ~ (2) (3) 

l .. rssi 15 . 8 4 . 1 

Per ccnt __ 

(4) 

26 . 1 
---------------------------~- ---- - ------- - - -----------, 
. Go.'Oo Gofa I 8 . 4 ,1.9 22.5 
'- ------ - ---- - j--------------'----------_ ... _------ - -------1__ , - , 

GOjm 7 . 6 i 1 . 1 13 . 9 

;;:::~:~-- - ---I-- - -~~;--- -- -! - ~~;-----~- ---~~~~-------
- _ .. _------- - ... -- - - ---- --_ . ----- - ---- - - .-------- ------ ---.-

Illubcbor I 2.1 24.6 
---------------- -----------~-------- - -----------------, -

_ KeHn · 8 . 3 -· , 1.6 19 . 2 
- - - - --- - - ---- ! .. . . _---------- - .... _------- - ...:------------ - - --

: ShoD. i 14 ,,2 : 3 .. 6 . 25 . 4 
---- ----- - -~-------------'----- .. ---------------------

I , I 
Di dO..I:1.o 10 .. 6 i 2 , 8 I 26 . 3 1--------_____ ~ __ _____________________________________ _ 
l.Jc llega 5 . 2 0.7 12.7 

• ----- - ---------------------,---------- ._-------- -------
~ Je llo 10 . 6 2.8 26 . 1 

--------... ------ -------'--- ------------------------..1 
TOT- .L 10 . 0 1 . 1 10. 9 

------------------------------------

.. 



- 113 -

"'"bl c 24.1 - 10 
r:GTIt-L.T"cs or Y:~ILD or DOHGlfUM , THEDR :JT.'J'W .. RD 

ERRORS 101m REL,cTIVE f):' .ND: .. RD LR.~OR:: BY llliGIOtr 

J.ieg i on !}st i no.t c Btandard 
error .--- - - - ---=='-

~ _____ -,I ~uint"l s/hcct"r e 

P.c l c.ti ve 
s,tcUldard 

error 

Fe r C 0.:'...:t,-_-: 

,-'.C..:...1 )'--_-'-_-i£) (3 ), _ __ ~C 4:..,/)'---_ -" 
J...rss i ! 15 . 7 1 . 7 10 . fJ 

: - __ - - - - __ - _ _ ~ _ __________ ___ - _ _ ______ - _ _ _________ _ - - ____ I 
i' ., 

; GaM ~of" I 6 . 3 2 .4, 38 . 8 , , 
,- ------ - - - - - - - - --- ._- - - -------- - - - - - - -- - - - - ----- -

Gojo.n I 9.6 1 . 6 16 . 5 
,-- ··_--- - -----,.. - ---------------------- - ----------------1 , , 
i Gcndar I 10 . 1 1 . 6 17 . 5 
,---------- - -r - -----------~--------- - ---

; Illubc bor i 9 . 4 : 1.9 

- ------------ , 
20 . 0 , ------------- 1 '-- - ---------~----------- ._---- ---------

Keff:> 6 . 1 1.0 17 . 1 
1--- ----- --- ------- - ---- --------- - ------------ - - --- - ---, , 
, Shoo. 

, 
2.1 17 . 6 11 . 9 

-_ ... _-- - -------- -------- - --_ .... _- ------------------------
Gidano 8 . 1 0 . 8 10 . 4 l--- _ _______ _ __ _ _ ____ _ _______________ _ _ ~ _ _____________ - " 

, , , 
:c llogo. 6 . 0 1 . 0 17 . 0 

\.roll0 11 . 4 1. 3 11.4 

TOT.cL 10 . 2 0 . 8 7. 9 



i 

, 
I 

- 114 -

-r""l o 25.1 - 10 
ES'l:rM;~T:::S or YI~LD or 'IC~U:E BE j~S , T~[EI:-I r")T • ..ND_ .. HD 

EHROHS ".un ~(~hcTIV}: · ... T'::.ND ..... TD !!:H:.OIL BY H£~ION 

Regi on Estina.t~ Dtnndo.rd 

r -- ---
. \ u i nt3.1s / hccto.rc , 

error 

HcLlt i vc 

o t .:u1<1nrd 

error 
Per CF " -,"",-_ _ 

C 1 ) __ ..-__ -"'C 2=-,) ___ ~C",-3 )'-__ --'(>-.04.L.) __ ~ 

,.rssi 12 . 4 1 . 4 11 . 3 
------------ -l -------------,--------- --- ---------------, 

Geno Gofa ! 2 . 7 0 . 4 13 . 7 
,--- --------... ------------ --.---------------------------, ' 

, _ ~~~:: ______ L ___ ~~~ ___ __ L_2:~ __________ ~~~2 _____ . _ ~ 
, 
, Gonder 7 . 7 1 . 9 24 . 1 
------------T--- --------~----------

, Illubabor 
,---------------- ----------------------------- - ----- ~ 

i Keffa 6.4 i 1 . 5 24 . 0 
--- -------- :----------- ---1----------- ----- ---------~ 

Sho~ 11 ~ O 1 . 2 10 . 8 
-- -------- ---- ----------- -- """i-- - - - - ---- - ---------------....: 

: S i d::no 
---- ------- -.:... --------- - - ---'- --- - ----- -- ----- - ------- -....., 

t '.Ic llega 1 . 3 28 .. 4 

'.'e llo 1.6 12 . 8 
----------~-----

TOT,.L 9. 9 0 . 7 6 . 8 
- - --- - -- -------------



- 115 -

Te.blc 26 .1 - 10 

E!JTT~1;.TE:"" OF YI :'"'LD OF FI ~LlJ P:::::,.S , THEI R :':;'l\~ .ND .. HD 

ER]OTID'"' ... r:~ :l.~L. ~TIVZ r·7;.1lD.':..H!J Er.nO.aP BY l~GION 

TIegion ::!;st i r:l:1te ~) tc.ndo.rd 

'{c l:ltivc 

Stnndo.rd 

"--__ c,"r"r"o"r,-__ ,---",error , --______ ~_ '.uintnls/he cto.rc Per ( .. mt 

,>.-( 1:J,.) _--;-. ___ -l(""2L,) ___ --'-'0 '-1,) ____ -"'-( 4~),--__ 

:~rssi l 5 .. 2 1 .. 6 2(; . 0 
-------------1------------1-------------- -----------: 

GCillO Gof" , 1 . 9 1.2, 61.2 ' 
I -------------r---------- --"----------------------- ---~ 
_~~~~~ _____ _ ~ ____ ~~ ~ _ ,, __ i ___ ~~~ _____ L ____ ~~~ _______ ~ 

I • • 
I 1 ' 

14 . 1 4.7 33 . 3 ! _____ ___ ____ _ _________________________ L_______ _ _____ ! . Gondo.r 
, 

, Illubabor 2.0 I 1 . 2 58 . 9 , 
------------- \ --- ---------~----------- -~ --------------; , ! 

Ke ff e. : 10 . 4 2 . 6 24 . 8 __________ ~ _ __ ______ __ _ ~ _________ ___ L ______ _______ _ r 

Sho" 
I 14. 5 , , I 5 . 6 , 0 . 8 

--------- -- -~- - ---- ------------- -------- - _._---------1 
Si do.r:lO 10.8 5.8 53 . 8 _____ __ _______________ ____ l ____________ ~ _____________ _ 

',;1e llega 5 . 1 0.8 15.3 
-------------- --- ---------~------------------------- - -

. 'e lla 5 . 1 1 . 2 
-------------------- ------ ------- - - - - -----------------
TOT ~_1 7 . 0 0.8 11 • '? 



. • 

- 116 -

,1'abl c __ 27 . 1 - 10 

EGs:n~ ... Tl:;.3 0]' YI=II~ OF N::UG, THEIn ::T_~ . .l'~D.'.HD 

El.mo:ar: .ND R:SL_TIVE ST.'lE)~·.!{~ Er..::.~o~s BY HSGICn 

~{cgion Est il'::ate ot::mdard 
L ___ __ error 

i s,uintols/hcct~r..; 

,_J.2l (2) (3) 

He l -:!tiv c 

ct=d~rd 

error 
l'cr c .nt 

----'-(~--
.'.rss i ! 4 01 ( 0 . 5 i 12 . 4 

- - •• - _ - ---_ - - _______ - _ _ _ -_ - ..a. __ - _____ - __ '- - - - - ---- _. - - - - --
I ' 

Gajo.c 2.8 11 . 0 
--------- - ----------------~---------------------------

, Gond.:lr 3.1 0 .4 11 .5 , 
. --- -- --------~---------- . ------------~----------------

, Kerr" 5 .1, 1 .5 : 29 . 8 1- --________ ______ _________ ~ __________ J _______ _ _______ _ 

I , 
3hon I 4 . 5 1.2' 25 . 5 

-- - - ---- .. _-- - '- - -------- . 
-~--- -- -- ----- ----- ------ - --, 

. 'Jell ego. 4.4 0 . 6 , 
- ---- -- -- ----'----- ---- ---------------~----------------

~ll o 1. 3 0 . 3 25 . 5 
----------- --~-----------------------1 ----------------

TO':",L 3 . 3 0 . 2 6 . 3 



• 

• 

• 

Tab l e 28 .1 - 10 
USE OF COMMEHCI_.L .il~D K~TUR~L F:SHTILIZ~IiS 

FOil TEMPO,I;,liY Cl10Rl BY' nEGION IN 1977/78* 

r c rcentD.3C cf nren on c or:u,1C rcio ' : ... .£. :" ~11 

\'ihi ch f ertilizers zcrs p CI' h cct=trc 

__ ~w~e~r~e~u~s~e~d~ _____________ of a r ea unde r 
i Connercia l crep 1 1- ~n :ttu- i 

--.-!icgi cn 'Total ' D:.p UHEL ral Tot.:t l Di\P . URE~ 
I perc ent~ge k E5/h:l I 

I "E~~L ______ ~ _ g2~~ __ 2~~ 'L"_ g ~ Z ___ ~ ~Z __ 12 ~ § __ 12 ~§ _ ~ _ g ~ Q-i . I ,'. . j 
GonoGof<..":. - - ' - 8 . 7 1 

- - : - t : ___ _________ ~---- - -------L ---------- 4------ .. - - -- -~-- __ ~ 
I . ' . . I • I i 

! ~~"~ _______ ~ - 2Q~~-;-Z~Z-~-g~§~--~~2~ --§~2- 1-~~Q- I -2~21 
i~ :~~~:~-~---~--Q~2-~-2~~-' _Q~2~ ___ =_~ __ Q~~ ___ Q~~_~_Q~~~ 
'Illubabor i O. B i o.s - I 0.9 ' O.B· 0.8 I - 1 
1 ------------1------~----------~-----~------~-----L - - --1 

:i~~~~-------- ~ -- 1,~-U~2-!.- --:-L~~g-~ --g~g-·-g~g- rl - -:-~ 
• t 1 ,I 

!§~~~ ________ J __ Z~Q_~ -§~g-~-Q~~i--~~Q---~~~-~-2~Z-,-Q~Z~ 

l . . . ~ . ; §~~~~ ______ ~ __ ~~2 _ _ 2~ 2 ____ :_ ~_ 12~2~ __ 2,1 _ ~ _~~1 _ __ :_~ 
\ I ! " 

: ~~ !!~B~ _____ J __ ~,~_~-§~2 ---Q~Z~-l g,2---2~ g-~-g~§-~-Q~~~ , ., 
i ·le llo I - 1 - : - ~ 5Q9" - I - I - " 

! ------ -- --- - -- - -- --r------ ----------------- ~-----~ - ---~ I " " I " 

ITotBl te~p0- 7.0 : 6 . 0 1 . 0 5.2 4.2 3 . 5 0 . 7' . . ,rfJry cr ops 
*Excluding Ba le , Eritrea , Ha r nrge and Tigra i • 



r-

, - 118 -

T3.blc 29 01 - 1/: 

USE 07 Cm11"l1:~RCI ~L FL}{TILI~"EHS BY :::tEGION 

I N 1977/78 (1970 ~.c.) 

/'.r.10unt 

of fertilizers 

used 

CO!J.!:lcr c i al f c' c:i":' l- . 

zcrs per hcct:1re of ! 
o.rca under te:::lpOl';lry ! 

• . Zegion . ___ . __ crops 

I :;:ot 3l D"P U]':.]Li Tot(ll_~:l' __ URE"_ 
: Thoua3nd quintals k G/ha i 

J,rs e i i 61 . 1 53" 9 .2' 13 . 6 11.6 2.0 • ------ ---- ---- - --------- - - - .•. - - --'---------- ----- - - - ---_ .... 
ii' . , I 

I~~!£:_------~--_Q~Q_--_Q~Q_~--=--- -§~§--~-§~§-----=--_ " 
!~E~~E~~: ____ J ___ ~~ 2_ ~ __ g~Q_~_Q~2 ___ 2~Q ____ Q~Q ____ Q~g __ ~ 

I . 
l~~o GofA J - ' - . - - - -,------------ -- ---- -~--------------- ------ -------------

i~2.i~- - --- --. ~--~~ ~~---2Q~g--22~~~--§~';L ---2~Q- ---2~(LJ_ 
IQ~n~~E ______ J ___ ~~2 ____ 2~2 ___ 2~~ ___ Q~~ __ L _Q~~ ____ Q~~ __ 4 
I - I I 
·B~E2Eg~ : ____ : __ 2Q~Q ____ 2~ 2_~ ~~2 ___ ~~2 __ ~_2~Q ____ 2~2 __ ~ 
Illub obor 1.1 1 . 1 0.8 0.8 - -----------,--_ .. _---------,----------------------- - - -~ 

I . . ' I' 
h~f~ ________ ~ ___ 2 ~Q ____ 2~Q_~ __ = ____ ~~ ~ ____ g~~ ____ = ____ _ 
. " I ' . 
1 §~2,, ________ ~ __ 22~~L __ ~§~2_L _§~2~ __ ~~~ ____ 2~2 ___ Q~2 ___ ._ 
I ' . . 
l§g~2 ______ ~ ___ § ~ 2 ____ § ~'2 __ __ = ____ 2~ 2 ____ 2 ~2--r _= __ . __ ~ 
1T~ :5Ef!~: _____ ~ __ _ 2 ~Q ____ 2 ~Q~ ___ = __ __ Q~2 ____ Q~2 __ ~_~: ___ ~ 
~ I I 

1~g~5~ _____ J __ 22~2 ___ 22~~ ___ 2~2 ___ 2~~ ____ ~~~ __ ~_Q~~ __ ~ 
\ 
4 :'Jello - - - - - -

1 ---- ---------------------- ----------------------------~ 

~T ot.:J.l tcopo- I 217.0 181 . 6' 35.4 4.0 3.4 0.6 =r-":.:r-"Y-o;c:,:r",o,,p,-__ _ __ _ . ________________ -' 

* ;~ccording to EPID disp~ltchcs . 


