
 

43 
 

www.cornous.com Buli and Beyene, 2021 

 
 
 
 
 
 

Received: 04 June 2021 
Accepted: 11 October 2021 

Published: 31 December 2021 
 

*Correspondence 
Workineh Mekasa Buli 

wmekasa@gmail.com 
 

 
 

 

Journal of Innovative Agriculture: 8(4) : 43-46, 2021 
DOI: 10.37446/jinagri/rsa/8.4.2021.43-46 

Research paper          
  

 

 
Participatory varietal selection of malt 
barley (Hordeum distichon L.) genotypes  
 

 
 
Workineh Mekasa Buli*,  Misgana Merga Beyene 

 

Ethiopian Institute of Agricultural Research, Ambo Agricultural Research Center, Ethiopia. 

 

 
Ten malt barley genotypes were evaluated in randomized complete block design 
with three replications under farmers’ participatory selection scheme at four 
locations in western Shoa, Central Ethiopia during 2019 main cropping season. The 
objectives of this experiment were to select superior malt barley varieties in the 
study area and to identify farmers’ preference and selection criteria. Farmers’ set; 
number of kernels per spike, tillers per plant and plumpness as selection criteria 
at maturity stage of the crop. The results of the combined analysis of variance 
indicated highly significant differences among genotypes for all traits tested at 1% 
probability level. The GXE interaction also showed highly significant differences for 
all characters at 1% probability level, except grain yield which was significant at 
5% probability level. The highest mean grain yield was obtained from the 
genotype HB-1963 (3528 Kg ha-1) whereas the lowest from the variety Sabini 
(2057 Kg ha-1). Farmers’ evaluation of direct matrix ranking showed HB-1963 
(score 40) and IBON-174/03 (score 32) were the most preferred genotypes and 
Traveller (score 16) the least one. Therefore, the genotypes HB-1963 and IBON-
174/03 were chosen for their performance in the experimental field and also 
acceptable from farmers' participatory evaluation. Thus, based on the results of 
this study and previous information from the evaluation of the varieties, the 
selected varieties need to be popularized, multiplied and distributed to farmers. 
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INTRODUCTION 

Barley (Hordeum vulgare L.) is an annual cereal crop most 
widely grown over broad environmental conditions. It has 
persisted as a major cereal crop through many centuries and it 
is the world’s fourth important cereal crop after wheat, rice 
and maize (FAO, 2005). In Ethiopia, barley ranks fifth after 
teff, maize, sorghum and wheat (CSA, 2017) in area of 
production. Barley has a long history of cultivation in Ethiopia 
and its production is reported to have coincided with the 
beginning of the plow culture (Zemede, 2000). It is one of the 
most important crops with total area coverage of 959,273.36 

hectares and total annual production of about 2.1 million tons 
in main season (CSA, 2017). Barely is the most dependable 
cereal and is cultivated on highly degraded mountain slopes 
better than other cereal crops in the highlands of Ethiopia 
under extreme marginal conditions of drought, frost and poor 
soil fertility (Ceccarelli et al.,1999). Barley genotypes are 
different in grain yield potential as well as different yield 
related agronomic traits (Mariey et al., 2013) and (Ahmed et 
al., 2001) and hence participatory research, where breeders 
or researchers work collaboratively with farmers needs due 
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attention. Participatory research in general and participatory 
breeding and/or varietal selection is minimal on barley in 
Ethiopia. Nevertheless, in recent years there has been 
increasing interest toward participatory research, in general, 
and toward participatory plant breeding (PPB), in particular. 
Plant breeding as a whole is a complex process, only a small 
fraction of it takes place in farmers’ fields; usually, most of the 
process takes place in one, or more often in a number of 
research stations, and all the decisions are made by the 
breeders and collaborating scientists (pathologist, 
entomologist, quality specialists, etc.). 
 
Participatory research, in general, defined as that type of 
research in which users are involved in the design, and not 
merely in the final testing, of a new technology, is now seen by 
many as a way to address these problems. PPB, in particular, 
defined as that type of plant breeding in which farmers, as 
well as other partners, such as extension staff, seed producers, 
traders, and NGOs, participate in the development of a new 
variety, is expected to produce varieties which are targeted 
(focused on the right farmers), relevant (responding to real 
needs, concerns, and preferences), and appropriate (able to 
produce results that can be adopted) (Bellon, 2006). It is 
worth mentioning that although farmer participation is often 
advocated on the basis of equity, there are sound scientific and 
practical reasons for farmer involvement to increase the 
efficiency and the effectiveness of a breeding program 
(Ceccarelli and Grando, 2002). 
 
From a scientific viewpoint, the process is similar to a 
conventional breeding program with three main differences, 
namely (i) testing and selection take place on-farm rather 
than on-station, (ii) key decisions are made jointly by farmers 
and breeder, and (iii) the process can be independently 
implemented in a large number of locations. Despite the 
economic importance of barley in attaining food security and 
market access, very little have been done in the study area to 
change the livelihood of barley producing farmers. This is 
mainly due to poor participation of farmers in the selection 
process and poor intervention of improved agricultural 
technologies. It is crucial to evaluate barley genotypes in their 
agro-ecology using the participatory varietal selection (PVS) 
approach so as to provide choices of varieties to the farmers. 
PVS also helps to disseminate the adoption of released 
varieties over a scope of wide area; allow varietal selection in 
targeted areas at cost-effectiveness and also in less time as a 
consequence help seed production and scaling-up at 
community level.  
 
Hence, it is found imperative to evaluate barley genotypes for 
their performance and farmers’ preferences   thereby 
enhancing barley production and productivity in the area. 
Farmers handle the first phases of seed multiplication of 
promising breeding material in village-based seed production 
systems. The varieties reach the release phase earlier than in 
conventional breeding, the release and seed multiplication 
concentrate on varieties known to be acceptable by farmers, 
biodiversity increases because different varieties are selected 
in different locations, the varieties fit the agronomic 
management that farmers are familiar with and can afford, 
and, therefore, the varieties can be beneficial to poor farmers 

(Cecarelli & Grando, 2009). Large amount of breeding 
material is discarded without knowing whether it could have 
been useful in the real conditions of farmers’ fields and the 
one that selected is likely to perform well in environments 
similar to research stations and may not perform as well in 
the fields of the poorest farmers. It is argued that, crops grown 
in environments poorly represented by the research stations; 
often results in discarding useful breeding material (Ceccarelli 
et al., 1996). Therefore, this study was conducted to evaluate 
and select the best performing malt barley genotypes and to 
identify farmers’ preference and selection criteria for the 
varieties in the study area.  
 
MATERIALS AND METHODS 
 
Experimental Design and Procedures 
 
A total of ten malt barley genotypes (IBON-174/03, HB-1963, 
Traveller, Moata, EH-1847, HB-1964, Singtan, Fanaka, Holker, 
Sabini) were used in the study. The experiments were laid in 
randomized complete block design (RCBD) with three 
replications from July to December 2019. During planting, the 
seeds were manually drilled at a rate of 100 kg ha-1 into 2.5 
meters long ten rows plot spaced 0.2m apart. NPS and UREA 
fertilizers were applied at the time of planting at rates of 
100kg/ha and 50kg ha-1 respectively. Hand weeding was 
practiced as frequently as needed. 
 
Data Collection 
 
Data were collected on plant and plot basis for different 
agronomic traits. For data collection on plant basis, five plants 
were randomly taken from the eight middle rows of each plot 
excluding the two rows on both sides of each plot as borders 
and the mean value of those five plants was calculated and 
used as plot data for analysis, where for the on plot basis, the 
eight middle rows were considered and finally harvested for 
the plot data. Plant height (cm), spike length (cm) and number 
of kernels per spike were recorded on plant basis; whereas 
days to 50% heading, days to physiological maturity, grain 
yield (kg ha-1) and stand count (%) were recorded on plot 
basis.  
 
Statistical Analysis 
 
The data were analyzed using PROC GLM in SAS software 
version 9.00 (Gomez and Gomez, 1984). Mean separation was 
carried out using t test. 
 
Participatory varietal selection procedures 
 
Farmers set and prioritized criteria for the participatory 
selection. The criteria for selection included spike length, 
number of tillers, number of kernels per spike, plumpness of 
the kernel and the like. The genotypes were evaluated using 
farmers’ selection criteria. A total of thirty farmers of both 
sexes (male = 19, female = 11) participated in the study. 
Farmers were allowed to set their own selection criteria and 
then both male and female participants prioritized and jointly 
agreed on preferred characters. All of them were tabulated in 
a matrix scoring table, and each selection criterion was 
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Table 1. Mean squares of ANOVA for malt barley parameters measured in 2019 main cropping season 
Mean squares 

S.V DF PlH    GFP Stand SL   YLD 
Loc 3   495.94** 1917.27** 64.74** 0.36** 367155.69** 
Gen     9 1903.11** 52.11** 403.68** 11.46** 435010.87** 
Loc x gen 27 73.08** 52.65** 54.27** 1.10** 110873.76* 
Error 4.45   11.31 0.03 0.0 40147.07 
CV % 2.40 6.69   0.20    0.0 17.39 

*= significantly different at 5% probability level, ** = at 1% probability level 
PlH = plant height, GFP = grain filling period, Stand = stand percentage at maturity, SL = spike length, YLD = grain yield. 

 
Table 2. Mean Values of Growth, Yield and yield related Parameters of Malt Barley Varieties in Western Shoa in 2019 
main cropping season 

Varieties                                                  Mean Values 
                                  GFP   PlH Stand SL YLD 
Moata    53.4A 88.5E 91.2C 5.9G    1239.3BC 
HB-1964 49.2CD 88.5E 91.2C 5.9G   1239.3BC 
Singitan 50.8ABC 82.2F 86.2E 7.9C 1145.8BC 
Sabini 47D 76G 80F 7.4D 822.8D 
IBON-174/03 52.1A 82.5F 91.2C 7.4D   1244.3BC 
HB-1963 48.5CD 95.2C 93.7A 7.4D 1411.3A 
EH-1847 50.7ABC 88E 90D 8.2B 1081.8C 
Holker 48.7CD 111.4A 93.1B 6.7E 1119C 
Fanaka 52.9A 92D 90D 6.5F 1293.7AB 
Traveller 49.4BCD 65.2H 76.2G 7.9C 859.9D 
Mean 50.3                    87.8                  88.3                     7.5 1152.2 
CV 6.7 2.4 0.2 0 17.4 

GFP = Grain Filling Period, PH = Plant Height, Stand = Crop Stand percentage, SL = Spike Length and YLD = Grain Yield in Kgha-1 

 
Table 3. Direct Matrix ranking evaluation of malt barley genotypes by group of farmers at West Shoa in 2019 main 
cropping season 

Variety                                      Selection Criteria 
Weight   
Moata 

NKS 3 TPP 3 Plumpness 2 Total Rank 
9(3) 6(2) 4(2) 19 7 

HB-1964 6(2)   9(3) 6(3) 21 5 
Singitan    6(2) 9(3) 4(2) 19 7 
Sabini 9(3) 6(2)    4(2) 19 7 
IBON-174/03 12(4) 12(4) 8(4)   32 2 
HB-1963 15(5) 15(5) 10(5) 40 1 
EH-1847 9(3) 9(3) 6(3) 24 4 
Holker 9(3) 6(2) 6(3) 21 5 
Fanaka 9(3) 9(3) 8(4) 26 3 
Traveller 6(2) 6(2) 4(2) 16 10 

 

compared with another in a pair wise fashion. The rank 
assignments were determined from the number of times each 
selection criterion was preferred by the group. A direct matrix 
table was prepared for the malt barley genotypes. Scores were 
given to each variety based on the selection criteria (5 = very 
good, 4 = good, 3 = average, 2 = poor, and 1 = very poor). 
During direct matrix ranking farmers have given rating of 
importance (a relative weight) of a selection criterion ranked 
from 1 to 3 (3 = very important, 2 = important and 1 = less 
important) and rating of performance of a variety for each 
traits of interest (selection criteria) was given based on their 
level of importance on the basis of common agreement of 
evaluators’. The score of each variety was multiplied by the 
relative weight of a given character to get the final result and 
then added with the results of other characters to determine 
the total score of a given variety. Scoring and ranking were 
done on consensus, and differences were resolved by 
discussion as indicated by de Boef and Thijssen (2006). 

RESULTS AND DISCUSSION 
 
The results of the combined analysis of variance (ANOVA) 
showed highly significant (P < 0.01) differences among the 
malt barley varieties for all characters measured, except for 
the genotype by environment interaction, which was signifi-
cant at (P<0.05)  (Table 1). The mean spike length of the varie-
ties recorded was 7.5 with a range of 5.9 to 9.4 cm. The short-
est spike was recorded for Moata where the longest was rec-
orded for HB-1964. The spike length being an important char-
acter in barley contributes highly for yield. None the less, the 
coefficient of variation for the spike length was null. The grain 
yield of the varieties ranged from 2057 to 3528 Kg ha-1 with 
mean of 2880 Kg ha-1.  The lowest grain yield was recorded for 
the variety Sabini and the highest recorded for the variety HB- 
1963. Farmers’ evaluation of direct matrix ranking showed 
HB-1963 (score 40) and IBON-174/03 (score 32) were the 
most preferred genotypes and Traveller (score 16) the least 
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one. Thus the varieties HB-1963 and IBON-174/03 were cho-
sen to be popularized and widely distributed for production. 
 
Farmers’ evaluation of malt barley genotypes: 
 
Selection criteria of farmers in the study area were based on a 
wide discussion and consensus and farmers set tillers per 
plant, kernels per spike and kernel plumpness as selection 
criteria during maturity stage of the crop. These selection 
criteria were used in varietal selection study conducted by 
Yetsedaw and colleagues (Yetsedaw et al., 2010). Direct matrix 
was made with the criteria in the columns and tested varieties 
in the rows (Table 3). 
 
CONCLUSION 
 
PVS was done in the study area as most of the tested geno-
types were new and/or not disseminated very well in the 
study area. The genotypes HB-1963 and IBON-174/03 were 
chosen for their performance in the experimental field and 
also acceptable from farmers' participatory evaluation. Thus, 
based on the results of this study and previous information 
from the evaluation of the varieties, the selected varieties 
need to be popularized, multiplied and distributed to farmers. 
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