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Annexes 

Annex I 

Average Crop and fertili zer price 

no Product type Price per quintal A verage price 

2004/05 2005/06 

I Teff 234 276 255 

2 Barley 155 163 159 

3 Chickpea 190 210 200 

4 Maize 131 126 129 

5 Rice 203 233 218 

60 F inger mill et 156 171 164 

8 Vetch 152 159 156 

7 Onion 210 246 228 

8 Fertilizer: urea 330 330 330 

Oap 389 389 389 

Source: Fogera Woreda agriculture office 
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Annex 2 

Average livestock price used in the model 

Livestock Selling! purchase Price for the A verage price 

year 

2004/05 2005106 

Ox 900 100 950 

culled ox 600 600 600 

Bu ll 800 800 800 

Cow: improved 200 2500 2250 

Local 
11 00 1200 1150 

Culled cow 600 600 600 

Heifer: improved 1000 1000 1000 

Loca l 
500 600 550 

Donkey 250 300 275 

Hen 10 12 I I 

Cock 13 15 14 

Chicken 9 10 9.50 

Butter 20 28 24 

Source: Fogera Woreda agri cul ture office 
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Annex 3 

Grain and straw yield kglha 

N Crop Crop yield (kg/ha) straw yield (kg/ha) 

0 Without fertilizer With fertilizer without fertilizer With fertilizer 

Irrigation flood ram Irrigation Flood Rain irrigation Flood Rain irrigation flood rain 

I Teff 945 1073 796 NA NA NA 851 1066 717 NA NA NA 

2 Maize 2210 1726 1729 2292 1679 1492 1349 NA NA 1738 

Finger 

3 millet NA NA 1531 NA NA 1669 NA NA 4179 NA NA 4556 

4 Rice 2446 3298 3308 446 1 NA NA NA 

5 Vetch 1018 866 873 NA NA NA 777 906 NA NA NA 

chick 

6 pea 914 1686 973 NA NA NA 813 866 NA NA NA 

7 Barley NA NA 2061 NA NA NA NA NA 3908 NA NA NA 

8 Onion 7080 

Source: own data computation 

60 



Annex 4 

Rice producing regions in Eth iopia and product ivity per hectare in 2006 

No. Region Size (ha) Production Productivity No. of 

(tons) (tons/ha) farmers 

I Amhara 15392 554, 11 2 3.6 46228 

2 Oromia 886 23,922 2.7 3504 

3 Somali 28 1,456 5.2 150 

4 SouthlSNNP 2423.5 46,046 1.9 4863 

5 Gambe ll a 80 3,840 4.8 160 

6 Total 18781.5 629,376 3.4 54830 

In Source: Sassakawa Global 2000 4 quarter report, 2006 
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Annex 5: 

Woredas affected by flood in 1998 

woreda Affected people Flooded agricu ltural 

Family heads Family Total land (ha) 

Fogera 6618 27370 33988 4934 

Libokemkem 5261 4377 

Denbia 5057 22472 27529 7433 

Achefer 80 320 400 47 

Total 1701 6 50 162 61917 1679 1 

Source: Adugna Belachew and Solomon Chene (2000) 
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Annex 6 

A questionnaire prepared to under take a study on Flood Recession Agriculture and 

Irrigation practicing in selected Kebeles of Fogera Woreda in South Gonder Zone 

Amhara regional State 

This is an academ ic paper from Addis Ababa University School of Graduate Studies Department 

of Economics for the Partial fulfillment of MSc in Economics. The purpose of the questionnaire 

is used to look at the income effect of irrigation practicing in comparison with flood recession 

agriculture and the traditional rain-fed farming. 

Your responses are confidential (won ' t be passed to third parties) and wilinot be associated with 

your name. Thank you in advance for your cooperation. 

1. Enumerator's name _______ _ 

2. Date of data coliection ______ _ 
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I. Background Information 

I. Household head's name(don't force she/he to mention) _____ _ 

2. Respondent' s name(different from fam il y head) _______ _ 

3. Household address 

Woreda Kebele vill age 

4. Househo ld 's religion 

5. Own cultivated land( use local units) , ________ ,(check with table one) 

6. Rent in cu ltivated land(use local units) _______ (check with table one) 

7. How many own plots do you have? 

8. How many rented in plots do you have? 

9. Own grazing land holding(use local un its) 
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Part one: Agriculture 

Chapter one: agricultural land use 

Tab le I: Input-output tab le for the last harvesting season 

Plot Plot Plot status Plot Soi l Type of Crop Seed use (kg) Fertilizer Other input Mnaure Total Amount Product 

no location l.owned size(ha) type farming type use(kg) use (pesticide, (kg) produced Paid for net of rent 

"- name 2. rented in 1. rain-fed Impro local urea dap herbicide) ( gt) rent (gt) (gl) 

3 .rented Qut 2. recession ved (ETB) 

3. irrigation 

"-
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Chapter two: Labour Utilization 

T his part will be used for each plot and crop produced in the last cropping season on activity bas is. The plot number and name should 

be in the order of tab le one. Labour utilization will be measured on man labour days worked for each individual. 

Table 2 

Plot Plot Crop Ploughing Weeding Harvesting Threshing 

no locatio type Own Other Total Own Other Total Own Other Total Own Other Total 

n name fami ly familiy family fami liy family family family fam iliy 

labour labour labour labour labour labour labour labour 

no d no d no d no d no d no d no day no day no d no d no d no 

a a a a a a a a a 

y y y y y y y y y 
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Chapter 3: crop production and use 

Table 3: crop produced in the last cropping season (2005/06) and amount used (for each co lu mn) 

w ill be li sted in thi s tab le 

Crop types Amount Amount Amount reta ined Average annual consumption 

produced so ld for seed (qu intal) (quintal) for the last 5 years 

(quintal) ) (qui ntal) 

Rice 

Teff 

Wheat 

Chickpea 

On ion 

Maize 

Finger mill et 

Vetch 

tomato 

nOll g 
/ I, 

lent il ~ ~~ .... 
Emmer w heat ~~ ''?M 1<?~ 

~~? 
pepper " ~:: i'if .. ~q(,~ • ~./):~ ~>, 
Barley ~~~~./ 
Others spec i fy " / 
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Chapter 4: Crop Residue 

Table 4: Crop residues households got wi ll be listed in this table 

Benefit Type Unit Amount Remark 

fuel dun g 

Animal feed Grass 

Straw: Teff 

Rice 

Finger millet 

Barley 

Vetch 

Maize 

Chick pea 

Others spec ify 

Soi l fertility manure 

Others 
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Chapter 5: Annual consumption expenditure 

I. How sustainable is production in your loca lity 

a. Al ways enough only for subsistence 

b. There is always extra for sale 

c. Sometimes the family purchased additional food for consumption 

d. Sometimes there is extra for sale 

e. others/ please specify 

2. If your answer for I is 3 fill the table below 

Table 5: Food purchase expenditure 

Type Last years own produced Purchased for consumption 

consumption 

amount unit amount unit Total 

expense(birr) 

Rice 

Teff 

Wheat 

Chickpea 

Onion 

Maize 

Finger mill et 

Vetch 

tomato 
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nOll g 

lent il 

Emmer wheat 

pepper 

Barley 

Wheat 

Mi lk 

Butter 

Meat 

Egg 

Tella 

Soft drinks 

Coffee& tea 

Sugar 

Salt 

Food oil 

Pepper& sp ices 

Others specify 
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Chapter 6: Fuel consumption and other miscellaneous expenses 

Does the fami ly pu rchase the fo llowing househo ld consumption items last year? 

Table 6 

Items unit amount Total expenditure 

(in Birr) 

Fuel Charcoal 

consumption Fuel wood 

items Dung 

Kerosene 

Others 

Lightening Match 

Dry cell battery 

Candle 

Lantern 

Others/specify 

Detergents powder soaps (Omo, Arial) 

Soap 

Others/ specify 

An ima l feed Noug cake 

Grass 

Straw 

Others/specify 
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Part two: household wealth, agricultural and non-agricultural income 

Chapter 1: family list and family code 

List family members in the table wi th the following order &code 

A. household head B. wife 

C. chi ldren D. other individuals who live with the fami ly 

Table 7 

no Fami ly code Main responsibi liti es Sex 

I. Male 

2. Female 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

I I 

12 

13 

14 
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Chapter two: Livestock holding for' the last two years 

Table 8 

No Type of animal Number Owned 

2004/05 2005/06 

I Oxen 

Steers 

2 Cow: 

2.I.lmproved 

2.2.Local 

3 He ifer: 

3. I.lmproved 

3.2.Local 

4 Donkey 

5 Horse 

6 Mule 

7 Goat 

7.1. doe 

7.2. Ram 

8 Sheep 

8.1. Ewe 

8.2. Ram 

8.3. Lamp 
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9 Hen 

Cock 

Chickens 

10 Beehives: 

9.I.Modern 

9.2. Local 

I 1 Other specify 

Chapter 3: credit 

Do you have taken credit for the last production season? 

A. yes B. no 

If the answer is yes, fill the following table 

Table 9 

Source of credit Credit amount 

In birr In kind 

74 

Purpose of credit 

1. product expansion 

2. animal rearing 

3. purchase of additional food 

4. purchase of animal food 



C hapter 4 : non farm income 

Does the fam il y have had non farm income in the last production season? 

A. yes B. no 

If yes mention the amount got (in Birr) ______ _ 

Thank you 
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Questionnaire for Kebele Leaders and Development Agents (DAs) 

Amount of households in the Kebele ____ _ 

I. Amount of wage rent(i n Birr) in the Kebele ____ _ 

2. Livestock price( in Birr) for the years 2004/05 and 2005/06 

No Type of an imal Price in Birr Remarks 

2004/05 2005/06 

I Oxen 

Old oxen 

Steers 

2 Cow: 

2. 1.lmproved 

2.2.Local 

2.3 . o ld cow 

3 Heifer: 

3. l.lmproved 

3.2.Loca l 

4 Donkey 

5 Horse 

6 Mu le 

7 Goat 

7.1. doe 

7.2. Ram 
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8 Sheep 

8.1. Ewe 

8.2. Ram 

8.3 . Lamp 

9 Hen 

Cock 

Chicken 

10 Beehives: 

10.I .Modern 

10.2. Local 

II Mil k/litre 

Butter/kg 

Honey/kg 

Egg/number 

12 Other speci fy 
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3 . crop price per qu inta l fo r the years 2004/05 and 2005/06 

no Product type Price per quintal Remark 

2004/05 2005/06 

I Teff 

2 wheat 

3 Barley 

4 peas 

5 bean 

6 lentil 

7 Chickpea 

8 Maize 

9 R ice 

10 Finger millet 

II Emmer wheat 

12 noug 

13 Onion 

14 Vetch 

15 pepper 

16 potato 
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Annex 7 

$Title household level income maximazation model 
* Model crop production using Rain and Irrigation 
* life sapn of cow 15 years & o x 8 years 

SET I CONSTRAINTS 

V ACTIVITIES 

R 

R 

/CLAND 
CPASTLAND 
LABI 
LAB2 
LAB3 
LAB4 
LABS 
LAB6 
OXDI 
OXD2 
OXD3 
CREDIT 
WCAP 

/TEFRWO 
TEFSB 
TEFC 
TEFS 
MAIZIWO 
MAIZRWO 
MAIZRW 
MAIZSB 
MAIZC 
MAIZS 
MAIZSD 
VEIWO 
VERWO 
VESB 
VEC 
VES 
RIRWO 
RISB 
RIC 
RIS 
BARLRWO 
BARLSB 
BARLC 
BARLS 
FMRWO 
FMRW 

FMSB 
FMC 
FMS 
CPIWO 

CPRWO 
CPSB 
CPC 
CPS 
ONIWO 
ONSB 
ONC 
ONS 
ONSD 
DMP 
DMINTAKE 

CROP LAND 
COMMUNAL PASTURE LAND 
LABOUR PLOUGH ONE 
LABOUR PLOUGH TWO 
LABOUR PLOUGH THREE 
LABOUR WEEDING 
LABOUR HARVESTIN 
LABOUR THRESHING 
LABOUR OXEN ONE 
LABOUR OXEN TWO 
LABOUR OXEN THREE 
CREDIT 
WORKING CAPITAL/ 

TEFF PRODUCTION RAIN NO FERTILI ZER 
TEFF SUBSISTENCE 
TEFF CONSUMPTION 
TEFF SALE 
MAIZE PRODUCTION IRRIGATION NO FERTILIZER 
MAIZE PRODUCTION RAIN NO FERTILIZER 
MAIZE PRODUCTION RAIN WITH FERTILIZER 
MAIZE SUBSISTENCE 
MAIZE CONSUMPTION 
MAIZE SALE 
MAIZE SEED 
VETCH PRODUCTION IRRIGATION NO FERTILiZER 
VETCH PRODUCTION RAIN NO FERTILIZER 
VETCH SUBSISTENCE 
VETCH CONSUMPTION 
VETCH SALE 
RICE PRODUCTION RAIN NO FERTILIZER 
RICE SUBSISTENCE 
RICE CONSUMPTION 
RICE SALE 
BARLEY PRODUCTION RAIN NO FERTILIZER 
BARLEY SUBSISTENCE 
BARLEY CONSUMPTION 
BARLEY SALE 
FINGER MILLET PRODUCTION RAIN NO FERTILIZER 
FINGER MILLET PRODUCTION RAIN WITH FERTILIZE" 

FINGER MILLET SUBSISTENCE 
FINGER MILLET CONSUMPTION 
FINGER MILLET SALE 
CHICK PEA PRODUCTION IRRIGATION NO FERTILIZE" 

CHICK PEA PRODUCTION RAIN NO FERTILIZER 
CHICK PEA SUBSISTENCE 
CHICK PEA CONSUMPTION 
CHICK PEA SALE 
ONION PRODUCTION IRRIGATION NO FERTILIZER 
ONION SUBSISTENCE 
ONION CONSUMPTION 
ONION SALE 
ONION SEED 
DRY MATTER PRODUCTION 
DRY MATTER INTAKE 



DMSB 
DMS 
CGPASTP 
DUNP 
DUNSB 
DUNC 
DUNS 
LCOWMP 
LCOW 
LBUTP 
MILKS B 
MILKC 
BUTS 
LOX 
DONNK 
LHEFR 
LHEFS 
LCOWR 
LCOWS 
LCUCOWS 
LBULLR 
LBULLS 
LOXR 
LOXS 
CUOXS 
BOWR 

DRY MATTER SU BSISTENCE 
DRY MATTER SALE 
COMI~UNAL GRAZING PASTURE PRODUCTION 
DU NG PRODUCTION 
DUNG SUBSISTENCE 
DUNG CONSUMPTION 
DUNG SALE 
LOCAL COW MILK PRODUCTION 
LOCAL COW CALF KEEPING 
LOCAL COW BUTTER PRODUCTION 
MILK SUBSISTENCE 
MILK CONSUMPTION 
BUTTER SALE 
LOCALL OX KEEPING 
PAC K ANIMAL KEEPING 
LOCAL HEIFER REPLACEMENT 
LOCAL HEIFER SALE 
LOCAL COW REPLACEMENT 
LOCAL COW SALE 
LOCAL CULLED COW SALE 
LOCAL BULL REPLACEMENT 
LOCAL BULL SALE 
LOCAL OX REPLACEMENT 
LOCAL OX SALE 
CULLED OXEN SALE 
BORROWING / 

Cl(V) CROPS /TEFRWO , MAIZIWO,MAIZRWO,MAIZ RW, 
RIRWO , CPIWO,CPRWO,BARLRWO, 
VEIWO , VERWO,FMRWO,FMRW,ONIWO/ 

C2 (V) COMMUNAL GRAZING PASTURE PRODUCTION /CGPASTP/ 
C3 (V) LOCAL COW CALF KEEPING /LCOW/ 
C4 (V) PACK ANIMAL KEEPING /DONNK/ 
C5 (V) LOCAL OX KEEPING /LQX/ 
C6 (V) MILK CONSUMPTION /~ILKC/ 

C7 (V) TEFF CONSUMPTION /TEFC/ 
C8 (V) BARLEY CONSUMPTION /BARLC/ 
C9 (V) MAIZE CONSUMPTION /MAIZC/ 
C10(V) VETCH CONSUMPTION /VEC/ 

C11 (V) RICE CONSUMPTION /RIC/ 
Cl2 (V) CHIECK PEAS CONSUMPTION /CPC/ 
C13 (V) FINGER MILLET CONSUMPTION /FMC/ 
C14 (V) DUNG CONSUMPTION /DUNC/ 
Cl5 (V) DRY MATTER INTAKE /DMnTAKE/ ; 

ALIAS (I , IP); ALIAS (V , VP) 

SCALARS 

CLAND TOTAL CROP LANDAREA /1 . 3/ 
CPLAND COMMUNAL PASTURE /0 . 7/ 
TEFSB TEF SUBSISTENCE /54/ 
BARLSB BARLEY SUBSISTENCE /36/ 
MAIZSB MAIZE SUBSISTENCE /210/ 
CPS B CHICEKC PEAS SUBSISTENCE /33/ 
VESB VETCH SUBSISTENCE /30/ 
RISB RICE SUBSISTENCE /502/ 
FMSB FINGER MILLET SUBSISTENCE /123/ 
MILKSB MILK SUBSISTENCE /152 . 1/ 
DUNC DUNG CONSUMPTION /1034/ 



DMSB DRY MATTER SUBSISTENCE 
DONKNO PACK ANIMAL NUMBER 
LCOWNO LOCAL COW NUMBER 
LOX NO LOCAL OX NUMBER 

PARAMETERS 

B1 (I) RESOURCE SUPPLY 

/ LAB1 588 
LAB2 777 
LAB3 819 
LAB4 798 
LABS 693 
LAB6 714 
OXD1 196 
OXD2 259 
OXD3 273 
WCAP 2405/ 

B2(V) TEFF PRODUCTION KG PER HA 

/ TEFRWO 796 
TEFS -1/ 

B3 (V) ONION YIELD (KG PER HA) 
/ ONIWO 7080 

ONSD + 1 
ONS -1 / 

/894 2 / 

B4(V) MIAZE GRAIN YIELD (KG PER HA) 
/ MAIZIWO 2210 

MAl ZRWO 1729 
MAIZRW 2292 
MAIZSD +1 
MAIZS -1 / 

B5(V) BARLEY GRAIN YIELD (KG PER HA) 
/ BARLRWO 2061 

BARLS -1 / 

B6(V) VETCH GRAIN YIELD (KG PER HA) 
/ VEIWO 1018 

VERWO 873 
VES - 1 / 

B7(V) RICE GRAIN YIELD(KG PER HA) 
/ RIRWO 3298 

RIS -1 / 

B9(V) CHECK PEA GRAIN YIELD(KG PER HA ) 
/ CPI WO 914 

CPRWO 973 
CPS -1/ 

Il/ 
/2/ 
/2/ ; 

B10(V) FINGER MILLET GRAIN YIELD (KG PER HA) 
/ FMRWO 15 31 

FMRW 
FMS 

1669 
-1/ 



B11 (V) DRY MATTER PRODUCTI ON AND I NTAKE IN KG PER HA 
I TEFRWO 717 

CPIWO 813 
CPRWO 866 
MAIZIWO 1679 
MAIZRWO 1349 
MAIZRW 1738 
FMRWO 4179 
FMRW 4556 
BARLRWO 5569 
VEIWO 777 
VERWO 906 
RIIWO 514 6 
RIRWO 4461 
CGPASTP 1014 
DMS -1 
DMP +1 I 

B12(V) AVIABLE MILK PRODUCTION (LITTER) 

I LCOW 225 
LBUTP -1 I 

B13(V) LOCAL COW BUTTER PRODUCTION(KG PER LITTER) 

ILBUTP 0 . 04 
BUTS -1 1 

B14(V) DUNG PRODUCTION (KG PER ANIMALS) 

1 LCOW 440 
LOX 429 
DONNK 369 
DUNS - 1 
DUNP +11 

B15(V) LOCAL COW REPLACEMENT 

ILCOW 
LHE FR 

-0 . 067 
1 1 

B16(V) LOCAL HIEFER BALANCE (FEMALE OFFSPRING FOR REPLACMENT) 
1 LCOW 0 . 067 

LHEFR 
B17 (V) 
1 LCOW 

LHEFS 

-1 1 
AVILABLE LOCAL 

0 . 1205 
-1 1 

HIEFER SURPLUS FOR SALE 

B18(V) AVILABLE LOCAL COW CULLED SALE 
1 LCOW 0 . 067 

LCUCOWS -1 1 
B19(V) LOCAL OX REPLACEMENT 
1 LCOWR 0 . 125 

LBU LLR - 11 
B20(V) LOCAL BULL BALANCE (MALE OFFSPRING FOR REPLACMENT) 

ILCOW - 0 . 125 
LBULLR 1 I 

B21(V) AVILABLE 
ILCOW 

LBULLS 
B22 (V) AVILABLE 
1 LOX 0.125 

CUOX S -11 

SURPLUS LOCAL BULL SALE 
0 . 0625 
- 11 
CULLED OXEN SALE 

D(V) ENTERPRIS E COS T AND RETURN 

1 MAIZRW - 530 , MAIZSD -170 , FMRW -413 , 
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TEFS 2 . 55 , VES 1.55,CPS 2 . 00, BARLS 1.60,RIS 2.20, 
FMS 1 . 65 , MAIZS 1 . 30,BUTS 24 , CUOXS 600, 
LBULLS 800 , LHEFS 600 ,LCUCOWS 600 , BOWR -1.53 , 
LCOW - 5 ,LOX - 15 , OMS 0.50 , OMP - 0 . 40/ ; 

PARAMETER 

BUT IV) BUTTER CONVERSION ; 

BUT IV) B12 IV) *B13 IV) ; 

TABLE E II , V) RESOURCE USE 

TEFRWO BARLRWO VERWO VEIWO 
LAB1 56 14 70 63 
LAB2 28 3 . 5 14 14 
LAB3 21 3 . 5 7 7 
LAB4 2 6 35 42 35 
LABS 15 28 15 17 
LAB6 64 21 56 16 
OXD1 21 14 7 4 
OXD2 35 25 0 0 
OXD3 30 28 3 4 
WCAP 0 0 0 0 

+ MAIZIWO MAIZRWO MAIZRW RIRWO BOWR 
LAB1 120 72 68 79 
LAB2 25 10 30 39 
LAB3 27 26 38 40 
LAB4 187 287 460 782 
LABS 123 117 184 228 
LAB6 124 116 123 114 
OXD1 25 20 20 25 
OXD2 14 10 10 15 
OXD3 7 4 4 10 
WCAP 0 0 521 0 -1 
CREDIT +1 

+ FMRWO FMRW CPIWO CPRWO ONIWO 
LAB1 11 108 32 46 193 
LAB2 5 55 15 2 3 90 
LAB3 5 50 16 20 100 
LAB4 63 175 14 1 4 431 
LABS 35 182 9 91 479 
LAB6 35 23 49 42 0 
OX01 11 54 16 23 100 
OX02 5 7 11 0 
OX03 5 25 8 7 50 
WCAP 0 413 0 0 0 

VARIABLES 

XIV) FARM ACTIVITIES 

Z TOTAL INCOME IN BIRR; 

POSITIVE VARIABLE X; 
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EQUATIONS 

INCOME DEFINE OBJECTIVE FUNCTION 

SUPPLY(I) 
QCLAND 
QCPASTL 
QLCOWNO 
QLOXNO 
QDONKNO 
QTEFP 
QMAIZP 
QBARLP 
QVEP 
QRIP 
QFMP 
QCPP 
QONP 
QDMP 
QLCOWMP 
QLBUTP 
QDUNP 
QTEFC 
QFMC 
QMAIZC 
QBARLC 
QVEC 
QCPC 
QRIC 
QMILKC 
QDMC 
QDUNC 
QLHEFR 
QLHEFS 
QLCOWR 
QLCUCOWS 
QLBULLR 
QLBULLS 
QLOXR 
QCUOX 

OBSERVE RESTRICTION ON INPUTS 
OBSERVE RESTRICTION ON CROP LAND 
OBSERVE RESTRICTION ON COMMUNAL PASTURE LAND 
OBSERVE RESTRICTION ON LOCAL COW NUMBER 
OBSERVE RESTRICTION ON LOCAL OXEN NUMBER 
OBSREVE RESTRICTION ON PACK ANIMALS 
OBSERVE RESTRICTION ON TEFF PRODUCTION 
OBSERVE RESTRICTION ON MAIZE PRODUCTION 
OBSERVE RESTRICTION ON BARLEY PRODUCTION 
OBSERVE RESTRICTION ON VETCH PRODUCTION 
OBSERVE RESTRICTION ON RICE PRODUCTION 
OBSERVE RESTRICTION ON FINGER MILLET PRODUCTION 
OBSERVE RESTRICTION ON CHICEK PEA PRODUCTION 
OBSERVE RESTRICTION ON ONION PRODUCTION 
OBSERVE RESTRICTION ON DRY MATTER PRODUCTION 
OBSERVE RESTRICTION ON LOCAL COW MILK PRODUCTION 
OBSERVE RESTRICTION ON LOCAL COW BUTTER PRODUCTION 
OBSERVE RESTRICTION ON DUNG PRODUCTION 
OBSERVE RESTRICTION ON TEF CONSUMPTION 
OBSERVE RESTRICTION ON FINGER MILLET CONSUMPTION 
OBSERVE RESTRICTION ON MAIZE CONSUMPTION 
OBSERVE RESTRICTION ON BARLEY CONSUMPTION 
OBSERVE RESTRICTION ON VETCH CONSUMPTION 
OBSERVE RESTRICTION ON CHICEK PEAS CONSUMPTION 
OBSERVE RESTRICTION ON RICE CONSUMPTION 
OBSERVE RESTRICTION ON MILK CONSUMPTION 
OBSERVE RESTRICTION ON DRY MATTER CONSUMPTION 
OBSERVE RESTRTCTION ON DUNG CONSUMPTION 
OBSERVE RESTRICTION ON LOCAL HEIFER REPLACEMENT 
OBSERVE RESTRICTION ON LOCAL HEIFER SALE 
OBSERVE RESTRICTION ON LOCAL COW REPLACEMENT 
OBSERVE RESTRICTION ON CULLED COW SALE 
OBSERVE RESTRICTION ON LOCAL BULL REPLACEMENT 
OBSERVE RESTRICTION ON LOCAL BULL SALE 
OBSERVE RESTRICTION ON LOCAL OXEN REPLACEMENT 
OBSERVE RESTRICTION ON CULLED OXEN 

INCOME .. SUM ((V) , D(V)* X(V)) ~E~Z ; 

SUPPLY (I) . . SUM (V, E (I, V) *X (V) ) ~L~Bl (I) ; 

QCLAND .. SUM (V$Cl(V), X( V)) ~L~ CLAND ; 
QCPASTL .. sUM (V$C2(V) , X(V))~L~CPLAND; 

QLCOWNO .. SUM (V$C3(V), XIV)) ~E~LCOWNO 

QDONKNO .. SUM (V$C4(V) , XIV)) ~E~DONKNO; 

QLOXNO .. SUM (V$C5(V), XIV)) ~E~LOXNO; 

QMILKC .. SUM (V$C6(V), XIV)) ~G~ 0 ; 
QTEFC .. SUM (V$C7(V) , XIV) ) ~G~ 0; 
QBARLC . . SUM IV$C8(V) , XIV)) ~G~ 0 ; 
QMAIZC .. SUM (V$C9(V), XIV)) ~G~ 0 ; 
QVEC . . SUM (V$C10(V), XIV )) ~G~ 0 ; 
QRIC .. SUM (V$Cll(V), XIV)) ~G~ 0 ; 
QCPC .. SUM (V$C12(V) , XIV)) ~G~ 0; 
QFMC .. SUM (V$C13(V) , XIV)) ~G~ 0; 
QDUNC . . SUM (V$C14(V), X(V)) ~G~ 0 ; 
QDMC .. SUM(V$C1S(V) , XIV )) ~G~ 0; 

j 



QTEFP .. SUM (V , B2(V)*X(V)) ~G~ TEFSB ; 
QONP . . SUM(V, B3 (V)*X(V)) ~G~ ONSB ; 
QMAIZP .. SUM(V, B4 (V)*X(V)) ~G~ MAIZSB ; 
QBARL P . . SUM (V, B5 (V ) *X( V)) ~G~ BARLSB; 
QVEP .. SUM (V , B6(V)*X(V)) ~G~ VESB; 
QRIP . . SUM (V , B7(V)*X(V)) ~ G~ RISB ; 
QCPP . . SUM (V,B9(V)*X(V)) ~G~ CPSB; 
QFMP . . SUM (V,BIO(V)*X(V)) ~G~ FMSB; 
QDMP .. SUM (V , Bll(V)*X(V)) ~G~DMSB ; 

QLCOWMP .. SUM (V , B12(V) *X(V))~G~ MILKSB ; 
QIBUTP .. SUM (V, B13(V)*X(V)) ~G~ 0 ; 
QDUNP . . SUM (V, B14(V)*X(V)) ~G~ DUNC; 
QLCOWR .. SUM (V , B15(V)*X(V)) ~G~O ; 

QLHEFR . . SUM (V , B16(V)*X(V)) ~G~ 0 ; 
QLHEFS .. SUM (V, B17(V)*X(V)) ~G~O; 

QLCUCOWS . . SUM (V, B18(V)*X(V)) ~G~O ; 

QLOXR .. SUM (V , B19(V)* X(V)) ~G~O ; 

QCUOX .. SUM (V, B22(V)*X(V)) ~G~O ; 

QLBULLR . . SUM (V, B20(V)*X(V)) ~G~ O ; 

QLBULLS .. SUM (V , B21(V)*X(V)) ~G~O ; 

MODEL cropping IALL/ ; 

SOLVE cropping USING LP MAXIMIZING Z; 

DISPLAY X. L, X. M; 

i I 
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