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ABSTRACT 
 

Tef is a stable food for majority Ethiopians constrained by moisture stress, insect and diseases 
contributed for low productivity of the crop. In Ethiopia, cluster farming is recently introduced as an 
extension approach to boost productivity and improve seed production system. The study was 
carried out with the objective to demonstrate and evaluate the performance and analyze the 
perception of farmers’ on the improved early maturing tef variety with integrated management 
practice at a large scale through  cluster approach in two moisture stressed areas of Naedier Adiet 
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and Tahitay Maychew districts. A total of 172 interested farmers were selected purposely and each 
allocated an average area of 0.25 hectare. Data was collected from farmers using quadrant tool 
sampling method to evaluate yield performance and analyzed using descriptive statistical of mean, 
standard deviation and Likert scale measurements was used for perception of farmers. An average 
yield of 1307.59 kg ha-1 was obtained which has a yield advantage over the traditional way tef 
production. The  pre and post harvest perception data also showed the  acceptance of  the variety 
based on yield attributes such as earliness to mature, higher yield, tolerance to moisture stress, 
taste of food and “Injera” quality. Therefore, the variety should be further promoted to large number 
of farmers under wider cluster areas of similar agro-ecologies.   

 

 
Keywords: Bosset; large scale demonstration; moisture stress; tef; yield. 
 

1. INTRODUCTION 
 
Agriculture is the backbone of the Ethiopian 
economy. The most national gross domestic 
product (GDP) of the country is traced from the 
agriculture sector [1,2]. It is dominated by 
smallholder farmers who occupy the majority of 
land and produce crop and livestock products. 
Similarly, crop production is the major contributor 
of GDP that accounts for approximately 30% of 
the sub-sector of agriculture [3]. 
 
Tef [Eragrostis tef (Zucc.) Trotter], its center of 
origin and diversity is in Ethiopia [4,5]. Tef is an 
important staple cereal crop in Ethiopia 
occupying more than 2.9 million hectare of land. 
It is first in area coverage but second and last in 
production and productivity respectively, from 
cereals under production in Ethiopia. It is grown 
by over 7.5 million households, and constitutes 
the major staple food grain for over 70 million 
Ethiopians [6].  
 
Internationally little researches has been done in 
tef as compared to rice, maize, wheat and 
sorghum this often called an “orphan” crop [7]. 
Tef is best grown at an altitude between 1800 to 
2200 meter above sea level [8], but has a broad 
range of adaptation from below sea level up to 
3000 m.a.s.l. [5]. Tef is like no other cereals, it is 
a C4 plant along with sorghum and maize, it is 
hardy and able to withstand adverse climatic 
conditions and consequently considered as lower 
risk crop compared to other cereals like wheat, 
barley and maize [9]. Tef is economically and 
nutritionally important crop: for farm income, food 
and nutritional security in Ethiopia. The grain 
used for making Injera, a spongy flatbread which 
is the leading food crop in their consumption 
basket for consumers. Tef has remarkable useful 
genetic and agronomic traits; reasonable 
tolerance to both drought and water logging, 
moisture stress, adapted to varied agro-
ecological and edaphic conditions as well as 

adaptable to various cropping system, crop 
rotation schemes, relative resilience of epidemic 
disease, pest and minimal post-harvest loses 
[10]. Similarly, among cereals it has important 
advantages such as protein, calcium, 
phosphorus, Iron, copper, barium, thiamine and 
balanced amino acid [5]. Tef is also considered 
to be a healthy food due to its grain is free of 
gluten [11,12]. Tef has also high iron content that 
makes it appropriate for pregnancy-related 
anemia; at least, in its major production belts 
[13,14]. This implies that tef is very important 
crop in the overall food and nutritional security of 
the country [15].  
 
Even though tef has numerous merits and 
considerable economic significance in Ethiopia, 
the national average grain yield of tef is relatively 
low which is1.8 tone ha-1 as compared to its 
estimated potential 6 tone ha-1 [16,17]. However, 
Berheet al [18] reported that tef yields 4000 kg 
ha-1 and 2500 kg ha-1 on research and farmers’ 
fields, respectively. Although it has the highest 
importance the country does not give the               
higher investment on the development of the 
crop.  
 
Despite its greater economic value and coverage 
of large area, the productivity of tef is relatively 
low in the country mainly due to the low yielding 
ability of unimproved local cultivars, lodging, 
erratic rain fail and other biotic and abiotic factors 
[19-22]. Nationally, many research institutions 
are dueling on the development of tef variety for 
optimum and moisture stressed areas and 
achieved some results. Adaptive to moisture 
stress and high yielding Bosset variety is among 
the achieved results, and introduced from 
Debrezit Agricultural Research Center to Axum 
Agricultural research Center mandate areas 
through adaptation trial, after years of adaptation 
trial Bosset variety was recommended as better 
variety for moisture stressed areas. Therefore, 
this study was carried out with an attempt to 
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demonstrate and evaluate the performance and 
analyze the perception of farmers’ on the 
improved early maturing tef variety at a large 
scale in different moisture stressed areas.  
 

2. MATERIALS AND METHODS 
 

2.1 Description of the Study Areas 
 

The study was carried out in two districts of 
central Zone of Tigray regional state, Northern 
Ethiopia. One peasant association (PA) was 
selected from each district. Tahtay Maychew 
district is situated in a geographic location of 
38032' and 14007'E, and 13015' and 14039'N and 
altitude of 1500-2260 meter above sea level 
(m.a.s.l.) whereas Naedier Adiet district is 
located at 38o38’ 19” E longitude and 13 o52’ 
16’’N altitude of 2122 m.a.s.l. the districts 
received a mono modal annual rainfall of Tahtay 
Maychew and Naedier Adiet 500-700mm and 
850.5mm (during summer) with a 200c and 250c, 
respectively according to the office of Agriculture 
and Rural Development (OoARD) of the 
respective districts (2006).  The study areas have 
a good climatic condition and compatible for 
growing Tef. The agro-ecology of Tahtay 
Maychew is tepid to cool sub moist mid 
highlands SM2 5D-2, 70% mid-land ‘‘Weina-
dega’’ and hot to warm sub moist lowlands or 

SM14D 30% ‘‘Kola’’ (AxARC, 2004). Similarly, 
Naedier Adiet ranges Weina-dega to 
intermediate low land with a temperature ranges 
of 12.50c to 28.90c (Fig.1). 
 

2.2 Selection of Beneficiaries and Field 
Activities 

 
Naedier adiet and Tahitay maichew; 
Abebayehans and Wuhdet Peasant Associations 
(PA), respectively, were selected purposively 
based on their representative for most moisture 
stressed areas and poor soil fertility relatively 
against the other areas in central Zone of Tigray. 
A total of 172 beneficiary farmers were selected 
based on interest for tef production, gender 
consideration, having adjacent farm land and 
poor or disadvantaged households but can work 
and believed to improve their livelihood in both 
PAs. Each farmer allocated 0.25 ha of land. 
Sowing was done by broad casting at a seed rate 
15 kg ha-1 recommended rate. Chemical 
fertilizers, 100 kg DAP and 100 kg Urea was 
used. All recommended rate of NPSB and one 
half of urea was applied at planting and the 
remaining amount of urea was applied just after 
second weeding (35-40 days after planting). The 
other agronomic practices were applied as per 
the recommendation for the crop.  

 

 
 

Fig. 1. Location Map of the study areas 
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2.3 Capacity Building Provision  
 
Capacity building was provided for the participant 
farmers (Table 1), Woreda experts, development 
agents administrative bodies about how to 
manage the large scale demonstration of 
improved variety and production packages of like 
agronomic practices and how to implement the 
technologies on farmers’ field. In addition, field 
day and field visits were organized in the districts 
to evaluate the demonstrations. 
 

2.4 Field Day and Visit  
 
In recent years, participatory research has 
become increasingly relevant in public 
agricultural research. The degree to which a 
technology dissemination process is participatory 
and ensures the participation of all stakeholders, 
especially the poorest members of society, are 
frequently used to assess its effectiveness [23] 

The basic planning tasks, performing on-farm 
trials, and evaluating the planning and trials are 
all focused on "learning by doing and sharing 
experience," with researchers, extension staff, 
and farmers participating. As a result, the aim of 
participating farmers and other actors in the 
research system is to optimize yield while also 
improving actors' participation in selecting 
technologies that meet their preferences for long-
term technology diffusion. Therefore, an 
experience sharing was organized in both 
districts 325 participants; (Table 2) beneficiary 
and non-beneficiary farmers, experts, zonal 
economic advisories and concerned 
administrative bodies were participated. The 
beneficiary farmers showed their interest to 
continue the use of the technologies on a larger 
acre of land and as business as a seed producer. 
The non-beneficiary farmers of the cluster were 
also convinced to adopt the technology and 
farming practices.  

 
Table 1. Number of participants by sex during the training 

                                                

       Location Farmers  Development 
Agents 

Experts and others 

M F T M F T M F T 

T/maichew (Wuhdet) 93 17 110 3 1 4 4 0 4 
N/adiet (Abebayehans) 55 7 62 1 1 2 2 0 2 

Note: M = Male, F = Female and T = Total 

 

 
 

Fig. 2. participants during the field day at Naeder Adiet district 
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Table 2. Number of participants during the field day 
 

Participants  Male  Female  Total Location  

Farmers 50 12 62 T/maichew  
50 25 75 Naedier Adiet 

Development Agents 15 6 21 T/maichew  
13 3 16 Naedier Adiet 

Experts and others 35 20 55 T/maichew  
25 5 30 Naedier Adiet 

Researchers 27 6 33 T/maichew  
25 8 33 Naedier Adiet 

Grand Total 240 85 325  

 

2.5 Data Collection  
 
During the demonstration period both qualitative 
and quantitative data types were collected from 
primary sources. Among the total 172 participant 
farmers in the large scale demonstration of 
Bosset variety 26 sample respondents were 
selected (13 from Naeder Adiet district and 13 
from Tahtay Maichew district), from which both 
yield and perception data were collected. 
Perception of participant farmers was collected 
both at harvest and at pre-harvest stages. In this 
case, during simple random sampling technique 
was employed to select sample respondents to 
collect the data from which the scientific 
information was generated. Quantitative data 
related to harvested yield harvested was 
collected during harvesting time. During data 
collection quadrant method and personal 
interview were employed. Quadrant                 
Method was employed to collect yield data in 
particular so that trustworthiness of the data 
collected from the respondents through interview 
was insured. Quantitative data related to 
perception of the participant farmers was 
collected using personal interview both at 
harvesting time and at an earlier growth stage of 
tef. 
 

2.6 Data Analysis  
 
The collected data was subjected to the SPSS 
v.20 software version to analyze the data. The 
data was analyzed using descriptive statistics 
like percentage, mean, frequency and statistical 

test was employed and for the perception data 1-
5 Likert scale measurement was used.  
 

3. RESULTS AND DISCUSSION 
 

3.1 Grain Yield Performance  
 

The descriptive statistics result in (Table 3) 
indicated that there was statistically significant 
yield difference for the variety across the 
respective districts (t= -3.56 and p= 0.02). The 
mean yield of bosset at Naeder Adiet and 
Tahtay-Maychew was 1485.09 kg ha-1 and 
1157.39 kg ha-1 respectively, which is higher 
over the traditional way of tef production which is 
8002 kg ha-1 (AxARC). This difference might be 
attributed integrated agronomic management 
practices and agronomic parameters such as 
good plant stand, earliness to mature, tolerance 
to disease and pests resulted by availability of 
moisture. The result coincides with the findings of 
Yared et al. [24] who reported that bosset and 
local gave a yield of 1001 kg ha-1 and 840 kg ha-1 

respectively, with the yield advantage of 19.2% in 
different moisture stressed areas. Other 
evidences also reported by Kebede et al. [25] 
improved and land races tef varieties using 
different planting method in semi-arid climatic 
areas of Northern Ethiopia showed significant 
yield difference.  In contrary with this study, as 
reported by Hadgu et al. [26] the bosset variety 
tested in different moisture stressed areas of 
Ethiopia recorded higher yield 2592 kg ha-1 this 
could be due to integrated and improved 
agronomic management practice and soil fertility 
of tested locations [27,28]. 

 
Table 3. Average grain yield (kg/ha) of bosset variety at Naedier Adiet and Tahtay-Maichew 

districts during 2019/20 
 

Yield component  N  Min  Max  Mean SD  t-value Value 

N/adiet (Abebayehans) 13 1177.5 1967.00 1485.09 303.96 -3.56 0.02 
T/maichew (Wuhdet) 11 1052.7 1555.00 1157.397 321.13 
Average yield    1307.59    
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Table 4. Farmers perception towards pre- and post-harvest attributes of the Tef ‘bosset’ 
 

Attributes 
N Perception level of respondents (n= 26) Mean Sd 

St. agree   Agree  No change Dis-agree St.dis-Agree   

Earliness to mature  26 7(23.1) 17 (65.4) 3 (11.5) 0 0 4.12 0.59 
Tolerance to disease (rust)  26 0 12(46.2) 9 (34.6) 5(19.2) 0 3.27 0.78 
Reaction to shot fly  26  1(3.8) 25(96.2)  0 3.04 1.9 
Tolerance moisture stress  26 519.2 16(61.5) 4(15.3) 1(3.8) 0 3.96 0.72 
Grain yield    26 12(46.2) 11(42.3) 3 (11.5) 0 0 4.35 0.69 
Seed color 26 0 23 (88.5) 0 3(11.5) 0 3.77 0.65 
Market demand  26 6(23.1) 14 (53.8) 4(15.4) 2 (7.7) 0 3.92 0.84 
‘Injera’ quality 26  14(73.1) 3(11.5) 0 0 4.04 0.53 
Mean weight       3.8  

Note: SA= Strongly Agree (5), A= Agree (4), NC= No change (3), DA= Dis agree (2) and SD= strongly disagree (1) 
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3.2 Farmers’ Perception towards the 
Variety 

 
As shown in (Table 4) farmers showed positive 
perception on pre-harvest and post-harvest 
features of the variety. Most respondents were 
respond positively on the attributes in terms  
earliness to mature, tolerance to disease, 
reaction shoot fly, grain yield, seed color and 
“injera” quality, seed uniformity, easiness for 
threshing, tolerance to moisture stress and 
market preference by consumers.  
 

4. CONCLUSION AND RECOMMENDA-
TIONS 

 
According to grain yield performance and 
farmers perception, Bosset variety showed better 
mean grain yield performance in both tested 
districts. Farmers also identified grain yield, seed 
uniformity, seed colour, easiness to thresh, 
earliness to mature, injera quality, tolerance 
moisture stress tolerance to disease and insect 
pests, and market preference by consumers as 
the best selection criteria of Bosset. Finally, the 
variety was found to be promising in most of the 
attributed considered. It has also get good 
acceptance to further multiply and disseminate 
seeds to other tef producing moisture stressed 
areas. Therefore, bureau of agriculture and other 
local and international developmental 
organizations would also better devote their effort 
to promote the variety at a wider scale to similar 
agro ecologies. In addition, it is also important to 
work with seed producing cooperatives, unions 
and seed enterprises for sustainable supply and 
availability of quality seed production. Besides, it 
helps in providing economic and nutritional 
security for poor farming community in the rural 
areas.It is also important for embracing 
policymakers' insight and attitude, which in turn 
national and regional agricultural strategies and 
policies.  
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