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Foreword 


The AJemaya University of Agriculture, since its inception as a College of 
Agriculture has been entrusted with the triple mandates of teaching, research and 
extension. In addition to producing trained man power, the institute has been 
responsible for the generation, development and transfer of improved agricultural 
technologies in the eastern, and central highland regions. Currently, its scope and 
activities in terms of research and extension are expanding. The University has 
two major research centers each based at AJemaya and Debre Zeit. The two centers 
also have several sub-centers and testing sites in the various agroecological zones. 

The Debre Zeit Agricultural Research Center conducts research on the 
multidisciplinary improvement ofdurum wheat, chickpea, tefand lentil. In addition 
it conducts research on livestock, horticultural crops and forestry. 

Through long term experience of research with farmers, it has been realiz"d 
that knowledge of farmers' practices in terms of their production methods, 
preferences and objectives is a precondition for the development of relevant and 
appropriate technologies. 

This report which deals with the study of farmers' cultural practices and 
varietal preferences for durum wheat was done by our Department ofAgricultural 
Economics at Debe Zeit jointly with CIMMYT and provides a wealth of 
information on cultural practices followed by farmers for wheat production in Ada, 
Lume and Gimbichu Weredas. It also points out why farmers prefer certain wheat 
varieties, for instance, Israel most than others. Such kind of works are, therefore, 
worth supporting and encouraging, for they help breeders, agronomists and other 
researchers to plan and orient their research on the basis of farmers' felt needs 
and priorities. It is my expectation that users will find this report useful. 

Finally, I would like to thank our research staff at Debre Zeit and CIMMYT 
for coming up with this timely study. The help of the IAR in facilitating the 
publication of the report is highly appreciated. 

Goshu Mekonnen, PhD 
Vrce President, Research and Development 
Alemaya University ofAgriculture 
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Executive Summary 


A sUlVey of 144 fanners was undertaken in Ada, Lume and Gimbichu Weredas 
to assess fanners' practices in durum wheat production; and to identify the durum 
wheat varieties they grow and the quality characteristics they seek in them. 

On average about 59% of the fanners in the three Weredas adopted the 
recommended durum wheat production practices in tenns of varieties (42%); time 
of planting (50%); use of DAP-fertilizer (89%); Urea first application (58%) and 
24% second application; and one-hand weeding (92%). It is important to note that 
the three Weredas ..re close to the Debre Zeit Agricultural Research Center 
(DZARC) and are getting its extension support. 

Few fanners controlled weeds with herbicides in the three Weredas, mainly 
due to unavailability, exorbitant prices, fanners' lack of experience in their use 
and non-availability of sprayers. 

Sixty-four percent of the sample fanners grew 27 local durum wheat varieties 
previously. By 1990/91 only 5% were growing local varieties. Aphid attack, lack 
of seed and susceptibility to rust diseases were given as the main reasons why 
fanners ceased to grow these varieties. 

In the 1990/91 season, 21 % of the sample fanners grew three improved durum 
wheat varieties: Boohai, Cocorit-71 and Gerardo, while 8% and 13% grew Enkoy 
and Israel, respectively. Enkoy and Israel are bread wheats but fanners do not 
differentiate them from durum wheat. Israel turned out to be the variety fanners 
rated highly in the three Weredas for its yield, desirable grain color, bread quality, 
strong and long straw, disease resistance, perfonnance in light soil (Gombere), 
frost tolerance and marketability. 

Although fanners' varietal preferences clearly highlight regional differences 
and local fanners' circumstance, there are preferences for specific varietal 
characteristics found in common the three Weredas. These are large grain size, 
amber grain color, early maturity, strong straw, straw palatability for livestock, 
food quality (mainly for injera, kinche and kolo) and marketability. Fanners' actual 
allocation of the land in the three Weredas fairly closely reflected their varietal 
preferences. The main implication from this study is that for durum wheat breeders 
to succeed, they should consider those characteristics that are important to fanners. 
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Introduction 


In the sub-Sahara Africa Ethiopia is the largest producer of wheat, accounting 
for over half the total wheat-growing areas (Hailu Beyene et al. 1990). Both 
hexaploid and tetraploid wheats are grown in Ethiopia, the fonner being an 
introduction while the latter is indigenous. About 64% of the area and 69% of the 
production of wheat is concentrated in the central and northern regions of the co
untry. Tetraploid wheat is produced predominantly in Shewa, Gojam, Gonder, 
Welo, and Tigrai regions. In Arsi and Bale regions; however, bread wheat 
(Triticum aestivum) is produced (Tesfaye Tesemma and Getachew Belay 1991). 
About 60% of the total national wheat area (ca. 770 000 ha.) is planted with 
tetraploid wheat Most of this consists of land races of which 60% are durum 
wheat (Triticum durum). 

Durum wheat is produced exclusively under rainfed conditions by peasant 
fanners on Vertisols at altitudes ranging from 1800 to 2800 m. The mean yields 
are below 1 t ha- I and die yield is often lower than that obtained in other durum 
wheat producing countries. The major reasons for this low production of durum 
wheat are; wide use of unimproved local cultivars, waterlogging on Vertisols, and 
poor traditional cultural practices (Tesfaye Tesemma 1987; Hailu Beyene et al. 
1990). 

The primary use of durum wheat in Ethiopia is for manufacturing pasta 
products such as macaroni, spaghetti and noodles. It is also used for making 
various indigenous food such as 'dabo' - Ethiopian bread, 'nifro' - boiled whole 
grain sometimes mixed with pulses, 'injera'- thin bread, 'kolo'- roasted grain, 
and 'kinche' - crushed kernels cooked with milk or water and mixed with spiced 
butter. Most peasant fanners grow durum wheat primarily for subsistence; surplus 
production above household need is often sold. 

Wheat straw is used as a livestock feed and as fuel in time of fire-wood 
scarcity. At higher elevations where tef (Eragrostis tel> is less abundant, the straw 
is used as a component of plastering local houses (Tesfaye Tesemma and Getachew 
Belay 1991). 

The main objective of durum wheat breeding in Ethiopia is to develop new 
vuidica that are superior to the ones currently grown. Emphasis is placed on the 
developnleat aDd identification of stable, high-yielding, insect- and dis
ease-resisbllltpd stiff-strawed varieties, which are responsive to improved cultural 
practices (Tesfaye Tesemma and Getachew Belay 1991). 

Frolll 1976 to 1982 four improved high-yielding varieties of durum wheat; 
Cocorit-71, Gerardo VZ466.61/130/!Gll/"S·, LD 357 and Boohai were released 
for cultivation in Shewa region. Cocorit-71, Gerardo and Boohai were introduced 
from CIMMYT while LD-357 originated in the USA. Under good management 
in fanners' fields, these varieties can produce yields ranging from 2.5 to 4.0 t ha -I, 

compared to local durum wheat cultivarS (land races) giving 1.5 to 2.5 t ha- I under 
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similar conditions (fesfaye Tesemma 1988). Despite this, the area under improved 
durum varieties is about 17 percent of the total durum wheat area (fanner and 
Mwangi 1992). This is because of weak technology transfer system and 
non-availability of improved seeds (fesfaye Tesemma 1987). 

The outreach of the Debre Zeit Agricultural Research Center (DZARC) has 
been distributing these improved varieties. The eXtension activities of the DZARC 
outreach have been intensive in Ada, Lume, Gimbichu and Akaki Weredas because 
of the proximity and accessibility of these areas to DZARC. The regional 
department of agriculture in each Wereda is also instrumental in the diffusion of 
durum wheat production technologies. 

Fanners grow wheat varieties that meet their objectives and preferences. 
Knowledge of fanners' varietal preferences is very useful in the development of 
appropriate varieties and their quick dissemination and adoption. So far, varietal 
preferences of the Ethiopian fanners for durum wheat have not been fully 
investigated. The objectives of this study were to: 

• assess fanners' practices of durum wheat production 
• identify durum wheat varieties grown by fanners in the three 
Weredas (districts) and the quality characteristics they seek in them. 
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The sUlVey was conducted in Ada, Lume and Gimbichu Weredas in Shewa region. 
These Weredas were selected because they are major durum wheat-growing areas 
in the region and because of their proximity and accessibility to DZARC. Also, 
the outreach of the center has been demonstrating improved durum wheat varieties 
primarily in these areas. 

A multistage random sampling procedure was used to select eight peasant 
associations (PAs) from each Wereda. A list of the population of farmers in each 
PA was obtained as a sampling frame. A sample of 120 farmers was drawn with 
40 farmers selected from each Wereda. In each Wereda, reselVe farmers were 
selected to replace the originally sampled farmers if they could not be located. 
At the end, some reselVe farmers turned up and had to be included in the ~-mple. 
Finally a sample of 144 farmers: 52 in Ada, 44 in Lume and 48 in Gimbichu was 
used. 

Farmers were intelViewed using a structured questionnaire administered by 
five enumerators and one supelVisor between 5 November and 3 December 1990. 
Three enumerators were recruited locally and the other two were technical 
assistants in the Department of Agricultural Economics, at DZARC. They all 
spoke the local languages; Amharic and Oromo, had completed grade 12 in their 
education and were familiar with the sUlVey areas. The enumerators underwent 
a one week training in class and in the field. They pre-tested the questionnaire 
in the field. IntelViews were conducted in farmers' fields where farmers and 
enumerators identified the varieties being grown. The durum wheat breeder 
participated in some intelViews and assisted in identifying various durum wheat 
varieties. 

1Wenty-five varietal characteristics (Appendix B) which were thought to 
reflect farmers' preferences were used to rate the varieties. These characteristics 
were rated as follows: 1 =very good; 2 =medium; 3 = poor and 4 =do not 
know. The percentage of farmers who evaluated each characteristic as very good 
has been used as a rating point in comparing farmers' preferences for the varieties. 
Out of 25 varietal characteristics, nine were identified as reflecting current 
breeders' criteria for developing varieties and five characteristics were used to 
reflect the food quality of these varieties. The other eleven characteristics mainl y 
reflected biotic and abiotic stresses. 

The varieties were first rated across the 25 characteristics; secondly, they 
were rated using the nine characteristics of interest to breeders; thirdly, they were 
rated using the five food quality characteristics. The farmers' ratings were grouped 
by Wereda and then pooled across the three Weredas to determine whether there 
were varieties and varietal characteristics that transcend area specificity in terms 
of farmers' preferences. The 25 varietal characteristics were given equal weight 
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Ind the maximum number of points I Vlriety could get WIS 25. Data were Ilso 
collected on Igronomic practices for durum wheat production. It should be noted 
thlt, in Ilmost IU the tables percentages mly differ from 100% due to rounding. 
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The Study Area 


The study area comprised Ada, Lume and Gimbichu Weredas in Shewa 
administrative region (Map 1). 
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MAP 1 SURVEY AREAS' Ado, Lume, Gimbichu woredas 
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Natura l Circumstances of Farmers 

Ada Wereda, about 40 kIn south-east of Addis Ababa, covers 1750 kIn2
• The 

largest part of it (66%) lies above 1800 m (Gryseels and Anderson 1983). Much 
of the land in Ada is eroded and poorly drained. Figure 1 shows annual average 
monthly rainfall and temperature for the period 1970 to 1990. July and August 
are the wettest months while April and May are the hottest months. The major 
soil type is Vertisol. The major crops grown are; tef, wheat, barley, faba bean, 
chickpea and lentils (Workneh Negatu 1989). 

Lume Wereda lies northeast of Debre Zeit at an altitude ranging from 1700 
to 2100 m. Figure 2 shows the annual average monthly rainfall and temperature 
for the period 1971 to 1983. July and August are the wettest months while April, 
May and June are the hottest months. The major soil type is Vertisol. The major 
crops grown are; tef, wheat, haricot bean, maize, chickpea, barley and faba bean. 

Gimbichu Wereda, at an average altitude of 2450 m, borders Ada on the 
northern side of Debre Zeit. The annual average monthl'y rainfall for the period 
1970 to 1990 is shown in Figure 3. July and August are, on average, the wettest 
months. No temperature data were available at Chefe Donsa. The major soil type 
is Vertisol and the major crops grown are; wheat, tef, chickpea and faba bean. 
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Figure 1. Annual average monthly rainfall (mm) at Debre Zeit, Ada (1970-1990) 
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Figure 3. Annual average monthly rainfall (mm) at Chefe Donsa, Gimbichu, 1970
1000 ~ 

9 




Socio-economi~ Circumstances of Farmers 

The average size of the family or household was 6.7, 6.8, 6.2 and 6.6 members 
in Ada, Lume, Gimbichu and in all Weredas combined, respectively (Table 1). 
Except Gimbichu the average number of adults and children was similar. This 
also holds for the average age of the household head. Almost all households were 
headed by males. The formal education level of the household head is low in all 
Weredas, averaging 1.5 years and particularly so in Ada where it averaged 1.3 
years and only 40% of the household heads had any education at all. 

Table' 	 Family household characteristics of durum wheat farmers in Ada, Lume 
and Gimbichu, 1990/91. 

Ada Lume Gimbichu All 
Variable (n=52) (n=44) (n=48) (n=144) 

Average no. in household 6.7 6.8 6.2 6.6 
Average no. of adults 3.2 3.6 3.5 3.4 

over 14 years 
Average no. of children 3.5 3.2 2.7 3.1 

less than 14 years 
Average age of household 44.0 45.0 47.0 45.0 

head (years) 
Average no. of years of formal 1.3 1.5 1.1 1.5 

education for household head 
Male-headed household (%) 98.0 98.0 96.0 97.0 
Female-headed household (%) 2.0 2.0 4.0 3.0 
Household heads with any 40.0 52.0 56.0 49.0 

formal education (%) 

In Ethiopia land is publicly owned. A farmer can use the land allotted to him 
for the duration of his life but cannot sell it In Ada, Lume, Gimbichu and all 
Weredas combined 90%, 93%, 92%, and 92% of fanners, respectively, own their 
land through direct allotment (Table 2). About 4% of the farmers in all Weredas 
leased land from other farmers. In Ada 2% of the responding farmers owned 
family land. No farmer in Lume and Gimbichu owned family land. 
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Table 2. Type of land tenure in Ada, Lume and Gimbichu, 1990/91. 

. Ada Lume Gimbichu All 
Type (n=52) (n=44) (n=48) (n=144) 

Own 90 93 92 92 
Family 2 0 0 1 
Ownlfamily 4 2 6 4 
Own/rent 4 5 2 4 

Farmers in the survey area measure their land in local units called 'kert' 
about 0.25 ha. Average farm size in Ada, Lume, Gimbichu and all Weredas 
combined and land under cultivation is presented in Table 3. Farmers in Gimbichu 
had the smallest average farm size. In aU Weredas, there was, on average, 
negligible land set aside for faUowing. The absence of fallowing is a reflection 
of the density of population and the resulting shortage of land. 

Table 3. 	 Average land-use pattern (kert) of the durum wheat farmers in Ada, Lume, 
and Gimbichu, 1990/91. 

Ada Lume Gimbichu All 
Type (n=52) (n=44) (n=48) (n=144) 

Land under cultivation 7.3 9.7 5.8 7.5 
Fallow land 0.1 0.6 0.2 0.3 
Grazing land 0.9 0.7 1.7 1.1 
Others 0.0 0.0 0.1 0.0 
Totalfann size 8.3 11.1 7.9 9.0 
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Cultural Practices Associated with 

Durum Wheat Production 


Farmers growing both local and improved durums varied cultural practices between 
them (fable 4). The variation was mainly in sowing date, seed and fertilizer rates. 

Table 4. 	 Operations in which farmers' production practices differ in producing local 
and improved durum wheat varieties in Ada, Lume and Gimbichu, 
1990/91. 

% of farmers 

Ada Lume Gimbichu All 
Difference (n=19) (n=9) (n=28) (n=56) 

Date of planting 5 0 4 4 
Seed rate 16 11 0 7 
Fertilizer rate 11 0 14 11 
Date of planting/seed rate 21 44 18 23 
Date of pla.ntinglfertilizer 5 0 0 2 

rate 
Seed rate/fertilizer rate 16 11 11 13 
Date of planting/seed rate/ 26 33 54 41 

fertilizer rate 

The major reason given by farmers for delaying sowing of local varieties is 
waterlogging (fable 5). Late planting increases disease pressure from stem rust 
(Puccinia graminis tritia) and leaf rust (Puccinia recondita). Almost all the 
farmers growing both local and improved durums in Ada, Lume, Gimbichu and 
across the three Weredas indicated that local durums have higher tillering ability 
compared to the improved ones and hence the low seed rates for local durums. 
In all Weredas the responding farmers indicated that the main reason for using 
a higher fertilizer rate on improved durums was that they respond better to 

fertilizer than do local durums (fable 6). 
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Table 5. Reasons for differences in date of planting between local and improved 
durum wheat varieties in Ada, Lume and Gimbichu, 1990/91 . 

% of farmers 

Ada Lume Gimbichu All 
Reasons (n::10) (n::8) (n::21 ) (n::39) 

WaterlOgging 70 100 86 85 
Suppresses weeds 10 0 0 3 
Makes the best use of 10 0 0 3 
fertilizer 
Aphid problem 0 0 14 7 
To escape frost 10 0 0 3 

Table 6. 	 Reasons for differences in fertilizer rate between local and in, ,. ,Jved 
durum wheat varieties in Ada, Lume and Gimbichu, 1990/91. 

% of farmers 

Ada Lume Gimbichu All 
Reasons (n::11) (n::8) (n::20) (n::39) 

Good response to fertilizer 100 88 80 87 
by improved varieties 

Local varieties lodge if 0 13 15 10 
more fertilizer applied 

Low seed rate and hence low 0 0 5 3 
fertilizer rate 

Land Preparation and Planting 

All respondents in all Weredas plowed their wheat fields at least twice in the 
season. On the average 87% of fanners in all Weredas plowed their wheat fields 
three times while 32% carried out a fourth plowing (fable 7). All the plowings 
were done by traditional ox-drawn plows. Generally, the farmers plowed within 
the recommended 3 to 4 plowing frequency. 
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Table 7. Frequency of plowing for durum wheat in Ada, Lume and Gimbichu, 
1990/91. 

% of farmers 

Ada Lume Gimbichu All 
Operations (n=52) (n=44) (n=48) (n=144) 

First plowing 100 100 100 100 
Second plowing 100 100 100 100 
Third plowing 92 91 85 87 
Fourth plowing 44 34 17 32 

Dates of pI owings are usually dependent on moisture conditions and soil types. 
Fields are plowed when farmers think the land is moist enough for plowing. 
Availability of oxen also influences the time and frequency of plowing. 

Seventy-fIVe percent of the farmers in Ada Wereda did the first plowing in 
March and April (fable 8). In Lume all farmers did the first plowing between 
February and May (fable 9). In Gimbichu 85% of the farmers carried out the first 
plowing in April and May (fable 10). Ninety-three percent of the farmers in all 
Weredas did the second plowing during April, May and June (fable 11). The first 
plowing is later in Girnbichu than in Ada and Lume. The survey results show that 
farmers prepare their land between March and June (fable 11). This is the 
recommended period for land preparation in these areas. 

Table 8. Date of land preparation for durum wheat in Ada, 1990/91. 

% of farmers 

Month 1 st 2nd 3rd 4th 
plowing plowing plowing plowing 

February 12 2 0 0 
March 35 4 0 0 
April 40 42 4 0 
May 14 37 42 4 
June 0 14 46 37 
July 0 2 0 4 
Not plowing 0 0 8 56 

14 




Table 9. Date of land preparation for durum wheat in Lume, 1990/91 . 

% of farmers 

Month 1st 2nd 3rd 4th 
plowing plowing plowing plowing 

February 21 0 0 0 
March 23 11 0 0 
April 27 30 7 0 
May 30 30 27 2 
June 0 30 48 27 
July 0 0 9 5 
Not plowing 0 0 9 66 

Table 10. Date of land preparation fordurum wheat in Gimbich' 1990/91. 

% of farmers 

Month 1st 2nd 3rd 4th 
plowing plowing plowing plowing 

March 10 0 0 0 
April 50 10 0 0 
May 35 48 4 0 
June 4 40 48 4 
July 0 2 33 13 
Not plowing 0 0 15 83 

Table 11. Date of land preparation in all Weredas, 1990/91 . 

% of farmers 

Month 1st 2nd 3rd 4th 
plowing plowing plowing plowing 

February 10 1 0 0 
March 23 5 0 0 
April 40 28 4 0 
May 26 38 25 2 
June 1 27 47 23 
July 0 1 14 7 
Not plowing 0 0 10 68 
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Fanners plant durum wheat depending on optimum rainfall; excess or 
insufficient rainfall is usually avoided. In all Weredas most of the fanners planted 
their durum wheat in July (fable 12). On the whole, this is within the 
recommended sowing date, i.e., between the last week of June and mid-July. All 
fanners planted durum wheat by broadcasting. The recommended seeding rate 
is 150 kg ha'i. There were significant and positive correlations between date of 
planting and the first and second plowings (r=O.40; p=O.OOl and r=O.44; p=O.OOl; 
n=l44, respectively). 

table 12. Date of planting durum wheat in Ada, Lume and Gimbichu, 1990/91. 

% of farmers 

Fortnight Ada Lume Gimbichu All 
(n=52) (n=44) (n=48) (n=144) 

June 1 6 7 0 4 
2 20 16 0 12 

July 1 46 54 18 39 
2 29 18 51 32 

August 0 4 25 10 
2 0 0 6 2 

Fertilizer Use 

Although there might be slight differences in the method of fertilizer application 
between Weredas, all fertilizers are hand-broadcast on the soil surface to be 
incorporated later. Urea is split-applied with half at planting and half at tillering. 

Table 13 shows the proportion of farmers using DAP and Urea fertilizers. 
More fanners used DAP than Urea at both first and second applications. On the 
whole few fanners applied Urea at tillering. 

In Ada wheat growers on average apply 83 kg of DAP and 53 kg of Urea per 
hectare (Workneh Negatu 1989). This is below the recommended rate for DAP 
- 100 kg ha'i at planting and Urea - 100 kg ha'i - half at planting and the 
other half 6-8 weeks at tillering. 
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Table 13. Farmers' use of fertilizers in durum wheat production in Ada, Lume and 
. Gimbichu, 1990/91. 

% of farmers 

Ada Lume Gimbichu All 
(n=52) (n=44) (n=48) (n=144) 

DAP 71 100 98 89 
Urea 

First application 40 61 75 58 
Second application 27 32 15 24 

Tables 14 and 15 show the month when farmers prefer to apply DAP and Urea 
fertilizers. Most of the farmers apply DAP and Urea as a first application at 
planting time which is mainly in July. A few farmers apply Urea at the 
recommended time of 6-8 weeks after planting. 

The use offertilizers in these Weredas depends very much on their availability, 
especially at planting time. Sometimes, farmers do not get the right type of 
fertilizer at the right time, hence they sometimes use DAP for Urea. A chi-square 
test ~pwed that the use of fertilizer was not independent of the three Weredas 
(X2;;;26.02; p=O.OOl; n=l44). 

Table 14. Date offertllizer application to durum wheat in Ada and Lume, 1990/91. 

% of farmers 

Ada Lume 

DAP Urea Urea DAP Urea Urea 
Month first second first second 

June 24 19 0 23 15 0 
July 76 67 43 73 59 36 
August 0 14 57 5 26 50 
September 0 0 0 0 0 14 
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Table 15. 	 Date of fertilizer application to durum wheat in Gimbichu Ind 
all Weredas, 1990/91. 

Gimbichu All Weredas 

DAP Urea Urea DAP Urea Urea 
Month first second first second 

June 0 0 0 15 10 0 
July 66 61 14 71 62 34 
August 34 36 71 14 27 57 
September 0 3 14 0 1 8 

Weed Control 

Weeds are the most important constraints to wheat production in the survey ala 

(Workneh Negatu 1989). Most fanners control weeds by hand-weediag UIJIJ/ol 
application of chemicals. Some fanners leave their fields UDWeeded. 1ibIc 16 
shows that most farmers hand-weed their field once, mainly in August. 

Table 16. 	 Date of hand-weeding durum wheat in Ada, Lume and CJimbichu, 
1990/91. 

Ada Lume Gimbichu All 

Month 1st" 2nd" 1st 2nd 1st 2nd 1st 2nd 

June 
July 
Aug. 
Sap. 
Oct 
Nov. 
No weed. 

0 
19 
67 
10 
0 
0 
4 

0 
2 

10 
21 

0 
0 

67 

2 
27 
66 
2 
0 
0 
2 

0 
0 
5 

14 
0 
0 

82 

0 
0 

17 
44 
15 
6 

19 

0 
0 
0 

10 
10 

0 
79 

1 
15 
50 
19 
5 
2 
8 

0 
1 
5 

15 
~ 

0 
78 

·Weedings 

The recommended weed control method is one hand-weeding, 30-35 days after 
planting. It appears that most farmers in the survey area follow this recoauneDda
tion. Table 17 shows that the use of herbicides to control weeds WIS DOt vuy 
common except in Ada, where 50% of farmers applied herbicides, maialy .. 
August The recommended herbicide is 2,4-0 amine at 1Iiter/ha, 30-35 days after 
planting. 
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The use of herbicides in the survey area is limited because of their higher price, 
farmers' lack of experience in their use, and non-availability of sprayers (Workneh 
Negatu and Mwangi 1991). But, as elsewhere in Ethiopia, government policy has 
discouraged the use of herbicides by peasant farmers and hence herbicides have 
not, frequently, been available to meet the demand by these farmers (Hailu Beyene 
et a!. 1990). A chi-square test showed that herbicide use was not independent of 
the Weredas (x2=27.67; p=O.OOl). 

Table 17. 	 Date of weed control by herbicides in durum wheat production in Ada, 
Lume and Gimbichu, 1990/91. i 

% of farmers 

Ada Lume Gimbichu All 
Months (n=52) (n=44) (n=48) (n=l44) 

July 15 2 0 6 
August 33 21 0 18 
September 2 2 2 2 
Not using herbicide 50 75 98 74 

Harvesting 

Table 18 shows that except Gimbichu most of farmers in Ada and Lume harvest 
wheat in October and November. The recommended time for harvesting is between 
mid-October and the fIrst week of December. Harvesting is done manually by 
using sickles. There was signifIcant and positive correlation between planting date 
and harvesting date (r=0.45; P=O.OOl). 

Table 18. 	 Date of harvesting durum wheat in Ada, Lume and Gimbichu, 
1990/901. 

% of farmers 

Ada Lume Gimbichu All 
Months (n=52) (n=44) (n=48) (n=144) 

October 30 55 15 40 
November 42 41 23 35 
December 8 5 63 25 
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Threshing 

Table 19 shows that except Gimbichu where 58% of fanners thresh their wheat 
in January, most of fanners in Ada and Lume thresh their wheat in November and 
December. It appears that sometimes fanners thresh their wheat immediately after 
harvesting while others do it after about one month. There was significant and 
negative correlation between the date of harvesting and date of threshing (r=-0.61; 
P=O.OOI). Threshing was done by animals trampling the crop on a threshing ground 
plastered smooth with cow dung. 

Table 19. 	 Date of threshing durum wheat in Ada, Lume and Gimbichu, 
1990/91. 

% of farmers 

Ada Lume Gimbichu All 
Months (n=52) (n=44) (n=48) (n=144) 

October 8 5 0 4 
November 56 55 10 40 
December 33 25 31 30 
January 14 16 58 26 
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Durum Wheat Varieties 


Local Durum Wheat Varieties 

Sixty-three percent of the fanners in Ada, 43% in Lume and 83% in Gimbichu 
had fonnerly grown local durum varieties. Thus, 64% of all surveyed fanners 
had fonnerly grown local varieties. Twenty-seven locally named "varieties" 
(Appendix A) were recorded as have been fonnerly grown. Seventeen of these 
were recognized as actual durum wheat varieties (Tesfaye Tesemma, Pers. Comm.). 
The varietal names are not consistent across Were~as and some even could be 
synonymous.

When this survey was undertaken, only 4 and 10% of the fanners grew local 
durum wheat varieties in Ada and Gimbichu, respectively. When toe three 
Weredas were considered only 5% of -the fanners grew local durum wheat 
varieties. No sample fanner was growing local varieties in Lume. The present 
situation differs significantly from the past as indicated by the percentage of 
fanners who were fonnerly growing local varieties. The low percentage of fanners 
currently growing them in the three Weredas is a result of the aggressive activity 
of the extension of the DZARC in !he distribution of improved varieties of durum 
wheat in the region. Th.e practice has _been to give 150 kg of seed to fanners' 
associations to grow on one hectare. The fanners multiply the seed,· share them 
and refund 150 kg of seed to DZARC. It is also important to note that the survey 
area is in the region where improved durum wheat varieties were released to 
fanners over two decades ago. 

Durum wheat production in other parts of Ethiopia is dominated by local 
varieties (Tesfaye Tesemma and Getachew Belay 1991; Hailu Beyene et a1. 1990). 
The reasons why fanners are not presently growing local varieties are shown in 
Table 20. The most important reason in Ada and Gimbichu is aphid attack while 
in Lume it is disease, mainly leaf rust (Puccinia recondita). Across the three 
Weredas aphid attack is the most important reason. It is also clear (Table 20) that 
shortage of seed is an important reason why fanners are not growing local durum 
wheat varieties. The susceptibility of the local varieties to leaf and stem rust and 
aphid attack is well recognized (Tesfaye Tesemma and Getachew Belay 1991). 
The issue of seed availability as a constraint has not yet been addressed seriously. 
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Table 20. 	 Reasons for not growing local durum wheat varieties in 1990/91 in Ada, 
Lume and Gimbichu, 1990/91. 

'" of farmers 

Ada Lume Gimbichu All 
Reasons (n=50) (n=44) (n=42) (n=136) 

Shortage of seed 26 14 21 21 
Shortage of land 0 16 5 6 
Rust problem 0 21 16 15 
Aphid problem 28 6 39 26 
Shortalle of seed and 14 7 5 7 

disease problems 
Shortage of seed and 18 21 4 13 

aphid problems 
Others' 14 16 9 11 

, low yield, susceptibility to lodging, frost and low mari<etabliity. 

Improved Durum Wheat Varieties 

Ninety-six percent of the farmers in Ada and all the sampled farmers in Lume and 
Girnbichu had formerly grown improved varieties. When all sampled farmers were 
considered, 99% had previously grown improved varieties. 

Farmers said that they had formerly grown eight improved wheat varieties: 
Boohai, Cocorit-71, Gerardo, Enkoy, Israel, Laketch, Marou and Arendeto. 
Boohai, Cocorit-71 and Gerardo were released between 1976 and 1982. Arendeto 
(DZ 04-118) and Marou (DZ 04-688) were developed from land races by mass 
selection and released to farmers in Shewa region in 1967 (fesfaye Tesemma 
1987). Enkoy, Israel and Laketch are bread wheat varieties. Enkoy and Laketch 
are introductions from Kenya and ClMMYT, respectively, while Israel is of 
unknown origin. The recommended varieties for the survey area are: Boohai, 
Gerardo, Cocorit-71 and LD-3S7. 

AJI the surveyed farmers identified the bread wheat varieties as improved 
durum wheat varieties. Enkoy and Israel are accepted by farmers, therefore, in 
this study, they are treated along with improved durum wheat varieties to assess 
how farmers rate them with respect to the improved durum wheat varieties, and 
to find out what quality characteristics they prefer in theIr.. This is useful in 
assisting breeding efforts. 

In the 1990/91 season, none of the surveyed farmers grew Laketch, Marou or 
Arendeto. Eighty-nine percent of the farmers were growing improved durum 
wheat varieties in Ada, while 100% and 96% were growing them in Lume and 
Gimbichu, respectively. In the three Weredas, 94% of the farmers were growing 
improved durum wheat varieties. The main reasons given by the 6% of the 
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fanners who were not growing improved varieties were lack of cash to purchase 
seed (50%) and unavailability of seed (38%). 

Table 21 shows the percentage of fanners growing the tlve varieties, Boohai, 
Cocorit-71 , Gerardo, Enkoy and Israel. Fanners grew one or more varieties in 
different tlelds in the same cropping season. More fanners grow single varieties 
in Ada than in Lume and Gimbichu. Overall, more fanners grow at least two 
varieties. Thus, durum wheat fanners in Ethiopia, behave like fanners elsewhere, 
in growing several varieties in order to exploit different varietal characteristics as 
they value particular characteristics for different purposes (Haugerud and Collinson 
1990). This varietal diversitlcation can also be viewed as an important risk 
management strategy. 

Table 21. 	 Percentage offarmers growing improved durum wheat varieties in Ada, 
Lume and GimbichlJ, 1990/91. 

Ada Lume Gimbichu t\l1 
Varieties (n=46) (n=44) (n=46) (n=136) 

Boohai 20 11 0 10 
Cocorit-71 4 9 9 7 
Gerardo 9 0 2 4 
Enkoyl 17 2 4 8 
Israel' 4 27 9 13 

Number of varieties 

Only one variety 54 49 24 42 
Two varieties 40 34 63 46 
Three varieties 4 18 10 12 
Four varieties 0 0 2 

, Bread wheats. 

Fanners' allocation of land to different varieties can reflect their preferences. 
Table 22 shows the average area and proportion of total durum wheat area under 
various varieties in the 1990/91 season. In Ada, more land was allocated to Enkoy 
and Boohai, while in Lume and Gimbichu it was allocated to Israel and Cocorit-71. 
In the three Weredas, Israel and Cocorit-71 occupied most of the land. 
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Table 22. Average area and proportion of total durum wheat area under various 
varieties in Ada, Lume and Gimbichu, 1990/91. 

Variety 

Wereda Boohai Cocorit-71 Gerardo Enkoy Israel 

Ada 
N 21 .0 7.0 14.0 24.0 4.0 
Average area (kert) 1.2 1.1 1.4 1.1 1.1 
Proportion of total 30.0 9.0 24.0 32.0 5.0 

durum wheat area (%) 

Lume 
N 18.0 22.0 0.0 13.0 21.0 
Average area (kert) 1.0 1.4 0.0 0.9 1.8 
Proportion of total 18.0 31.0 0.0 12.0 38.0 

durum wheat area (%) 

Glmblchu 
N 4.0 24.0 7.0 14.0 39.0 
Average area (kert) 0.6 1.5 1.8 1.4 2.2 
Proportion of total 2.0 23.0 8.0 13.0 55.0 

durum wheat area (%) 

All 
N 43.0 53.0 21.0 51.0 · 64.0 
Average area (kert) 1.1 1.4 1.5 1.1 2.0 
Proportion of total 14.0 22.0 9.0 17.0 38.0 

durum wheat area (%) 

Sources of seed and infonnation about improved varieties might also influence 
the areas planted under various varieties. Table 23 shows the sources of seed in 
the Weredas. The local market is the most important source. It is more important 
in Ada than in Lume and Gimbichu. Extension is another important source. Except 
in Lume, fanners do not seem to use their own seed. Extension is the most 
important source of infonnation on durum wheat varieties in the three Weredas 
(fable 24), especially in Lume. Other fanners are also important sources of 
infonnation, especially in Ada and Gimbichu. 
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Table 23. 	 Source of seed for durum wheat improved varieties planted in Ada, 
Lume and Gimbichu, 1990/91 . 

% of farmers 

Ada Lume Gimbichu All 
Source (n=47) (n=44) (n=46) (n=137) 

Own 6 16 0 8 
Local market 68 32 41 47 
Extension 19 11 17 18 
OwnJIocaJ market 4 27 15 15 
Own/extension 0 5 11 5 
ExtensionJlocal marXet 2 9 13 8 

Table 24. 	 Sources of information about improved durum wheat varieties 
in Ada, Lume and Gimbichu, 1990/91. 

% of farmers 

Ada Lume Gimbichu All 
Sources (n=45) (n=36) (n=45) (n=126) 

Extension 49 75 47 56 
Other farmers 22 14 22 20 
Other farmers/Extension 24 6 22 18 
Grain merchant 2 3 7 4 
Radio 2 3 2 2 
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varieties for specific conditions (fesfaye Tesemma 1988). 

25. 

Table 25 shows the ratings of the five varieties across the three Weredas. 

Table 25. 	 Variety ratings by farmers for all characteristics in· the· three Weredas, 
1990/91. 

Variety Ada Lume Gimbichu All 

Cocorit-71 13.9 12.6 11.2 12.2 
Boohai 13.6 11.3 11.3 12.4 
Gerardo' 12.4 0.0 10.6 11.9 
Israel 11.3 12.7 14.9 14.0 
Enkoy 8.6 5.4 8.1 7.6 

, Not grown in Lume during the 1990/91 season. 

Practically, fanners' allocation ofland to various varieties in Ada differed from 
their ratings (fable 22). Enkoy followed by Boohai was allocated more land 

26 



relative to other varieties. This could possibly be because fanners attach more 
value to Enkoy's high yield and early maturity characteristics. Furthennore, fanners 
in Ada seem to hold more Enkoy seed for home consumption, which could be used 
later for seeding if they lack improved seed (Gebrehiwot pers. comm.). Also, at 
present, the Ethiopian Seed Corporation is mainly supplying seeds of Enkoy and 
Boohai varieties (Worede Wolde-Mariam 1990). 

In Lume(fable 25), Israel is rated higher than Cocorit-71. Sample fanners did 
not grow Gerardo in the 1990191 season in Lume. Israel received high ratings for 
its bread quality and long straw. Cocorit-71 was highly rated for its large grain 
and injera quality. Boohai received high ratings for its amber grain color, kinche 
quality and marketability. Enkoy was rated very low. The allocation of land to 
these varieties (Table 22) was in confonnity with fanners' ratings. More land 
was allocated to Israel followed by Cocorit-71. 

In Gimbichu, fanners flkd luul higher than Boohai and Cocorit-71 (fable 
25), brleJ wu highly rated for its yield, strong and long straw, disease tolerance, 
performance in light soil-'Gombere'-frost tolerance and marketabi.• ty. 
Cocorit-71 received high ratings for its large grain, bread and kolo quality and 
straw palatability. Gerardo was highly rated for kolo quality and straw palatability. 
Boohai, although rated almost the same as Cocorit-71, was not highly rated on 
any individual characteristics. Enkoy was rated lowest. Actual allocation of land 
to variou5 nrietieli by fanners reflected their ratings (fable 22). More land was 
Allocated to Israel; next was Cocorit-71. 

Table 25 shows that Israel was rated higher than Boohai and Cocorit-71. Enkoy 
is rated lowest Israel was highly rated for its strong and long straw. Boohai was 
highly rated for its large grain, amber grain color, kinche quality and marketability. 
Cocorit-71 received high ratings for its injera and kolo quality and straw palat
ability. Gerardo was highly rated for its injera quality and straw palatability. 
Enkoy received high ratings for only its early maturity. 

Durum wheat breeders emphasize the development and identification of stable, 
high-yielding, disease and insect tolerance and stitI-strawed varieties (fesfaye 
Tesemma and Getachew Belay 1991). Also of importance is that durum wheat 
fetches a higher price in the local market than bread wheat because of its large 
and vitreous grain and its amber grain color (fesfaye Tesemma 1987). These 
characteristics, recognized by breeders as important, were used by fanners to rate 
the five varieties in the three Weredas (Appendix B). The straw characteristics 
included quality, length, strength and palatability for livestock. 

According to farmers' ratings of the five varieties using the nine characteristics 
that ~r~ considered important by durum wheat breeders; Boohai and Israel were 
flted higher than the others in Ada (Table 26). Boohai received high ratings for 
its large grain, amber grain color and long straw.lsrael was highly rated for its 
yield and strong straw. Cocorit-71 received high ratings for its good grain color 
and straw palatability. Enkoy was rated for its yield. Gerardo was rated the lowest 
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Table 26. 	 Variety ratings by farmers based on breeders' criteria in the three 
Weredas, 1990/91 . 

variety 	 Ada Lume Gimbichu All 

Cocorit-71 3.4 4.8 4.0 4.5 
Boohai 5.9 4.4 3.3 5.0 
Gerardo' 4.8 0.0 4.4 4.7 
Israel 5.0 5.5 6.4 6.0 
Enkoy 3.0 2.4 3.2 2.9 

, Not grown In Lume during the 1990/91 season. 

In Lume (Table 26), Israel is rated higher than the rest, followed by Cocorit-71. 
Gerardo was not grown in the 1990/91 season. Israel was highly rated for its long 
straw, Cocorit-71 for its large grain, and Boohai for its amber grain color. Bnkoy 
received the lowest rating. 

In Gimbichu, Israel was rated higher than the rest followed by Gerardo (Table 
26). Israel was highly rated for its yield, strong and long straw and disease 
resistance and Cocorit-71 for its large grain and straw palatability. Boohai and 
Enkoy were not highly rated on any individual characteristics. 

Fanners' ratings of the five varieties in the three Weredas are shown in Table 
26. Again, Israel is rated higher than the rest followed by Boohai. Israel was 
highly rated for its strong and long straw. Boohai received high ratings for its 
large grain and amber color. Cocorit-71 and Gerardo received high rating for d1eir 
straw palatability. Enkoy received low ratings. 

Overall, these varieties received low ratings for yield and for disease nd pest 
tolerance. The exception in Gimbichu was that Israel was highly rated for yield 
and disease tolerance and in Ada Enkoy for yield only. 

Peasant fanners in Ethiopia produce durum wheat mainly for subsilteac:e, 
although they sell any surplus. Thus, it was important to get farmers' raliDp of 
the fIVe varieties using food quality characteristics (Appendix B). Table rr shows 
fanners' ratings of five varieties using food quality characteristics acrou the daree 
Weredas. In Ada, Cocorit-71 was rated higher than the rest fnllowed by Boo ...i. 
Cocorit-71 was highly rated for its bread, injera, kolo and nifro qualities. Boohai 
received high ratings for its bread, kolo, nifro and kinche qualities. Gerardo was 
highly rated for its injera quality. Israel received high rating for its bread quality. 
Enkoy was rated low. 

In Lume (Table 27), Cocorit-71 and Boohai were rated the same, foUowed by 
Israel. Gerardo was not grown in the 1990/91 season. Cocorit-71 was higbly rated 
for its injera quality and Boohai for its kinche quality. Israel received high rating 
for its bread quality. Enkoy received low ratings. 

In Gimbichu (Table 27), Cocorit-71 was rated higher than Gerardo but DOt 
significantly. Cocorit-71 was highly rated for its bread and kolo qualities ud 
Gerardo for its kolo quality. Boohai, Enkoy and Israel received low ratings. 
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Table 27. Variety ratings by farmers based on food quality criteria in the three 
Weredas, 1990/91. 

Variety Ada Lume Gimbichu All 

Cocorit-71 4.2 3.2 3.4 3.4 
Boohai 3.8 3.2 3.0 3.5 
Gerardo' 3.3 0.0 3.2 3.3 
Israel 1.8 3.1 2.4 2.6 
Enkoy 0.8 0.3 1.6 0.9 

, Not grown in Lume during the 1990191 season. 
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Conclusions 

Although farmers' preferences for improved durum wheat varieties highlight 
regional differences, it is also clear that varieties such as Israel are greatly 
preferred in the three Weredas. This variety, as indicated earlier, is a bread wheat, 
even though farmers in Ada, Lume and Gimbichu regard it as one of their 
improved durum wheat varieties. Durum wheat breeders should, thus, investigate 
the characteristics of Israel that make it preferred by farmers. 

The survey results also indicate that there are characteristics that farmers prefer 
in the five varieties that transcend specific areas. These are large grain size, amber 
grain color, early maturity, strong and long straw, straw palatability for livestock, 
food making quality and marketability. Again, these are important characteristics 
that breeders will need to consider when developing varieties for wide acceptability 
by fanners. 

Generally, these varieties were rated low for yield and for disease and pest 
tolerance with the exceptions of Israel for yield and disease tolerance and Enkoy 
for yield. However, breeders are putting more emphasis on development of 
varieties that have a higher and stable yield and better disease- and in
sect-tolerance. 

The survey results also indicated that the main source of seed for fanners is 
the local market. Availability of seed in the local market can, thus, influence the 
varieties that fanners will grow. At present, the Ethiopian Seed Corporation is 
distributing seeds of only Boohai and Enkoy. Enkoy was highly rated by fanners 
on only its yield and early maturity and yet it was grown by fanners in the three 
Weredas and allocated more land in Ada than any other variety. Availability of 
Enkoy seed explains the profile position of this varety. Thus, the issue of an 
efficient seed delivery system should be considered by policy makers. 

The relative high level of adoption of the components of the recommended 
package for durum wheat production in the study area is due to the aggressive 
effort of the outreach wing of DZARC and the regional extension department of 
the Ministry of Agriculture. This, therefore, underlines the importance of 
strengthening the extension service for promotion of modem agricultural 
technologies. 

The preference of fanners for durum wheat varieties is highly influenced by 
a number of agronomic, marketing and food quality characteristics of the varieties. 
It is difficult to combine all desired characteristics in a single variety. However, 
it is important for breeders to look in to the ways and means for developing 
varieties that will combine the most important characteristics. Var~~tal options for 
fanners should be widened by generating multiple varieties with specific 
characteristics possibly for a given agro-ecological zone .. 

'The yield of the improved varieties of durum wheat was generally rated by 
farmers as low, compared to the bread wheat cultivam, although this is an 
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important breeding objective. This underlines the importance of intensive and 
extensive testing of varieties under farmers' conditions in order to especially 
identify constraints for higher yields. 

In this survey, the characteristics or criteria that were used by farmers in rating 
the fIve varieties that indicated their preferences were given equal weight. Thus, 
it was not possible to tell which characteristic was considered more important than 
another, i.e., was yield more important than injera quality or was disease resistance 
more important than marketability'! Thus, further research should be designed 
to determine the ranking of criteria affecting farmers' varietal preferences. 
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AppeDdixes 

Appendix A. Local durum wheat varieties fonnerly grown bv f- • Ada, Lume 
and Gimbichu. 

Variety Number of farmers Wereda 

*Kore 2 Ada 
*Gellano (Enatet) 5 Ada 
"*Selale (Tikur sinde) Ada 
*Gojame (Tikure) 4 Ada 
Ofene 3 Ada 

*Gebre Ada 
Bukak 3 Ada 

·Geja Ada 
·Azaze Ada 
-Bawunde Ada 
*Gufare 1 Ada 
Kinteno 2 Ada 
Mate 3 Lume 

*Kulubo 1 Lume 
*Gellano 3 Lume 
"*Selale (Tikur sinde) 2 Lume 
Hottosali Lume 
Ofene 1 Lume 
Loko 1 Lume 

"*8ukak 2 Lume 
·Abesha sinde Lume 
·Giru Lume 
Gnaran Kulae Lume 

*Selale (Tikur sinde) Gimbichu 
Shemet Gimbichu 

·Gojam Gura Gimbichu 
·Aybo Gimbichu 
*Gojame (Tikure) 3 Gimbichu 
"Aja 1 Gimbichu 
*Kurkure Gimbichu 
*Set Akuri Gimbichu 
Aya Tsedeke Gimbichu 

·Goshu Genber Gimbichu 
Kinteno Gimbichu 

* Recognized by durum wheal breeder as local durum whell variety. 

.. Recognized by durum wheat breeder as emmer wheat. 

... Recognized by clurum wheat breeder as bread whell. 

Varieties without asterisks before them were not recognized. Farmers who hlld 
grown various combinations of these varieties are not Included. 
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Appendix B. Characteristics used by farmers in rating the five 
varieties in Ada, Lume and Gimbichu 

1. Yield 
2. Large grain 
3. Good grain color 
4. Straw quantity 
5. Strong straw 
6. Long straw 
7 . Straw palatability 
B. Pest tolerance 
9. Disease resistance 
10. Early maturity 
11. Lodging resistance 
12. Shattering resistance 
13. Shrivelling resistance 
14. Weed suppressant 
15. Yield without fertilizer 
16. Performance in light soil (Gombere) 
17. Frost tolerance 
lB. Drought resistance 
19. Marketability 
20. Storability 
21. Bread quality 
22. Injera quality 
23. Kolo quality 
24. Nitro quality 
25. Kinche quality 

Not In order of preference. 

1-9 : characteristics considered by breeders. 
21-25 : food quality characteristics. 
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