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Abstract 
 

A field experiment was conducted to identify the best adapted and high yielding lentil 
variety at Shishinda sub-testing site of Bonga Agricultural Research Center during 2012 
main cropping season. The experiment was carried out in randomized complete block design 
with three replications. Eleven improved lentil varieties were used for this study. The 
varieties included in the study were Teshale, Alemaya, Alemtena, Assano, Gudo, EL-142, R-
186, Ada’a, Derso, Chalew and Chekol. The parameters studied in this experiment were days 
to flowering and maturity, plant height, number of pods plant-1, number of seeds pod-1, 
thousand seeds weight and grain yield. The analysis of the experiment showed significant 
(p<0.05) differences among varieties for all studied parameters. The varieties Assano, 
Alemtena, Derso, EL-142, and Gudo were found to be high yielder with the value of 1.71, 
1.59, 1.39, 1.36 and 1.31 ton ha-1, respectively. In addition, farmers were invited to evaluate 
the performance of the tested varieties under field condition. Eventually, the farmers 
selected Assano and Alemtena as the most preferred varieties. Therefore, these varieties can 
be suggested to use for wider production in the study area. The involvement of farmers in 
variety selection processes may increases the adoption of new variety in the area. 
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Introduction 
 

Lentil (Lens culinaris Medikus) is one of the most 
important cool season food legumes grown in 
many parts of the world as food crop (Erskine et 
al., 2011). Globally lentil production ranking sixth 
in production among pulses after dry bean, pea, 
chickpea, faba bean, and cowpea (FAO, 2010). 
The area cultivated worldwide in 2016 was 
approximately 5.5 million hectares with 6.3 
million tons of lentil grain with the average yield 
of 1.2 tons ha-1 while approximately 113.7 
thousand hectares with 166.3 thousand tons with 
average yield of 1.5 tons ha-1 in Ethiopia 
(FAOSTAT, 2018). Thus, the productivity of the 
crop per unit area of land is high in Ethiopia than 
the world average yield in the year 2016. 
Furthermore, lentil is a cash crop gaining the 
highest price in domestic market compared to all 
other food legumes and major cereal crops 
(Bejiga et al., 1995).  
 

Lentil plays a significant role in human and 
animal nutrition as well as improvement of soil 
fertility. The crop has great importance in crop 

rotation because of its ability to fix atmospheric 
nitrogen (Saxena and Wassimi, 1980). It is the 
most desired crop compared to other legumes 
because of its higher contents of protein, 
carbohydrate and calories (Muehlbauer et al., 
1985; Iqbal et al., 2006). Obviously, lentil seed is 
heavily consumed in every day diet in the 
majority of people in Ethiopia (Hanelt, 2001).  
 

Lentil is mainly grown in the highlands of 
Ethiopia where rainfall is usually high (Jarso et 
al., 2009). However, it is highly susceptible to 
excessive moisture stress (Mulugeta, 2009) and 
very sensitive to water logging and even with 
short period of exposure it can cause complete 
crop failure (Brennan et al., 2002). Lentil is well 
adapted to various soil types ranging from sand to 
clay loam when there is good drainage (Janzen et 
al., 2014). A soil pH of 6-8 is conducive for lentil 
production, but it can also tolerate a moderate 
alkalinity (Mulugeta, 2009). It is widely grown in 
areas having an altitude range of 1700-2400 
meters above sea level with annual rainfall 
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ranging from 700-2000 mm in Ethiopia (Korbu, 
2009). In addition, the crop is capable of 
germinating at a temperature above freezing 
point but optimum germination occurs at the 
range of 18-21°C. On the other hand, a 
temperature exceeding 27°C can harm the crop 
aggressively however the ideal temperature for 
optimum growth and yields of lentil is around 
24°C (Abraham, 2015).  
 

The demand for lentil and the price of the 
produce has been growing steadily in recent years 
and there is a high need to increase its production 
for both domestic and export markets in Ethiopia 
(Abraham, 2015). Even though there are a 
suitable agro-ecologies and soil conditions for the 
production of lentil in Ethiopia, the production of 
the crop is currently limited to few areas. Kaffa 
zone is one of the administrative zones in the 
SNNPR, located in the south-west parts of 
Ethiopia. Besides, the long lasting rainfall in a 
year makes the area conducive for the production 
of different crops in the region. The major pulse 
crops widely grown in the area are faba bean, 
field pea, and common bean. ICARDA in 
association with Ethiopian Institute of 
Agricultural Research has been released several 
high yielding lentil varieties with recommended 
technology packages. Even though efforts have 
been made to popularize improved varieties of 
different crops, the cultivation of lentil is not well 
experienced in the zone and there is no research 
activity yet conducted with regard to the 
adaptation of lentil varieties. Therefore, to 
popularize, and expand its production for both 
domestic and export market, testing the varieties 
for their adaptability is one of the most important 
steps prior to cultivation in the study area. The 
objective of this experiment was to evaluate the 
adaptability and yielding performance of 
improved lentil varieties in Kaffa zone.  

 

Materials and Methods 
 

Description of the experimental site  
 

The field experiment was conducted at Shishinda 
sub-testing site of Bonga Agricultural Research 
Center. Shishinda is located about 56 kilometers 
away from the zonal town, Bonga. The study area 
represents the midland agro-ecology of Kaffa 
zone. It is situated at 07o 14’ N latitude and 35o 
52’ E longitude at an altitude of 2,029 meter 
above sea level. The average annual rainfall, the 
average maximum and minimum temperature of 
the area are 1,877 mm, 26 and 12oC, respectively. 
 

Experimental materials 
 

Eleven lentil varieties were tested in this study 
and evaluated for their adaptation and yield 
performance. The varieties used were Teshale 
(FLIP 96-46L), Alemaya (FLIP 89-63L), Gudo 
(FLIP 84-78L), Assano (FLIP 88-46 L), EL-142, 
Ada’a (FLIP 86-14L), Derso, R-186, Alemtena 

(FLIP 96-49L), Chalew (NEL 358), and Chekol 
(ENAL-2704). 
 

Agronomic practices 
 

The experimental field was ploughed, leveled, and 
rows were prepared 20 cm apart from each other. 
Sowing was done by hand drilling the seeds in 
rows @ 160 seeds row-1. DAP fertilizer (NPK 
18:46:0) was applied @ 50 kg ha-1 during sowing 
(Annual Report, 2010). Other than the treatment 
effects weeding, harrowing and fertilizer 
application were carried out uniformly in all 
experimental plots. 
 

Experimental design and layout 
 

The experiment was carried out in a randomized 
complete block design with three replications. 
Each experimental plot had six rows with 4.0 m 
long and 1.2 m wide (4.8 m2) and the central four 
rows were considered as a net plot area. The 
distance between plots and blocks were 1.0 m. 
Plants from the internal rows of net plot area 
were used for data collection and analysis of the 
parameters under study.  
 

Data collection  
 

Ten plants from each plot were selected and pre-
tagged for data collection. Numbers of pods plant-

1, number of seeds pod-1 and plant height (cm) 
were recorded from the pre-tagged sample plants 
of each plot at maturity. However, the 
phonological data viz. days to flowering and 
maturity were recorded on plot bases by counting 
the number of days from sowing to the time when 
50% and 95% of the plants were flowered and 
fully matured, respectively. Thousand seeds 
weight was determined by weighing samples of 
randomly drown 1000 seeds of each plots using a 
digital balance. Grain yield (ton ha-1) for the 
experimental varieties of each plot was also 
recorded and all the data of the measured traits 
were subjected to the statistical analysis.   
 

Statistical analysis 
 

The collected data were subjected to statistical 
analysis using Proc ANOVA procedures in SAS 
version 9.2 (SAS institute, 2007). Variations 
between the treatment means were compared 
using least significant difference (LSD) at 5% 
probability level (p<0.05). Besides, coefficient of 
variance (CV%) was calculated to reveal the 
relative measure of variation that existed within 
the data. In addition, Pearson correlation analysis 
was carried out to investigate associations 
between grain yield and yield components of 
lentil varieties. Preference ranking of the tested 
varieties was made based on the perception of the 
farmers’ evaluation criteria (Adjei-Nsiah, 2012). 
A scale of 1-5 was used to compare their 
preferences in a manner indicating that higher 
preference =1, and lower preference=5. 
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Results 
 

The results from analysis of variance showed 
significant (p<0.01) differences among the 
varieties for the parameters measured in the 2012 
cropping season viz., days to 50% flowering and 

maturity, plant height, number of seeds pod-1, 
hundred-seeds weight, and grain yield. However, 
there was significant (p<0.05) differences 
observed among the varieties for number of pods 
plant-1 (Table 1).  
 

 

Table 1. Mean square values for grain yield and agronomic traits. 
  

Mean squares 

Parameters  Variety (10) Replication (2) Error (20) CV (%) 

Grain yield 0.311** 0.091 0.060 20.51 
Pods plant-1 93.371* 90.338 58.633 15.96 

Seeds pod-1 0.819** 0.042 0.016 7.88 
1000 seeds weight 237.736** 1.146 2.927 5.96 

Plant height 36.354** 1.179 4.892 7.34 
Days to flowering 139.897** 2.758 5.324 3.80 

Days to maturity 329.806** 1.485 11.752 3.28 
 

Values put in parenthesis indicates the degrees of freedom for respective source of variation; *, ** and ns = 
significant, highly significant and non-significant at LSD (%) 0.05 probability level; CV (%) = coefficient of 
variation. 
 

Days to flowering and maturity 
 

Days to 50% flowering between tested genotypes 
varied from 52.7 to 78.3 days with mean of 60.7 
days.  The varieties Assano, Gudo and Alemtena 
were the earliest to flower with 52.7, 55.7 and 
56.0 days, respectively. The variety Assano and 
Alemtena took a shorter time to flower and 
mature as compared to other tested varieties in 
the location while the longest days to flower and 
mature was recorded for variety R-186 which 

took 78.3 and 129 days. R-186 matured the latest 
with a difference of 42 days from the earliest 
variety Assano (Table 2). This result is contrary 
with the finding of Yasin (2015), who reported 
that the range from 43.5 to 48.5when sown under 
different location. The observed variation might 
be due to genetic and environmental Yasin 
(2015); Yirga and Zinabu (2018). 
 

 

Table 2. Mean grain yield and agronomic data of lentil varieties tested in 2012. 
 

 

GYD = Grain yield (ton ha-1), PPT = Number of pods plant-1, SPP = Number of seeds pods-1, TSW = Thousand 
seeds weight (g), and PHT = Plant height (cm), DTF = Days to 50% flowering and DTM = Days to 95% 
physiological maturity. 
 

  

Varieties Mean values 

GYD  
(t ha-1) 

PPP SPP TSW(g) PHT 
(cm) 

DTF 
(50%) 

DTM 
(95%) 

Teshale 1.24 50.5 1.6 31.0 27.5 58.0 100.0 
Alemaya 0.87 45.6 1.5 23.8 26.3 58.0 105.0 

Gudo 1.31 41.2 1.4 44.5 36.4 55.7 110.0 
Assano 1.71 51.6 1.2 44.2 26.8 52.7 87.0 

EL-142 1.36 50.7 1.7 19.0 27.9 58.0 95.0 

Derso 1.39 59.4 1.5 28.5 30.9 63.0 105.0 

Ada’a 0.93 46.4 1.8 23.9 34.3 64.0 109.7 
R-186 0.65 39.0 1.7 22.8 34.6 78.3 129.0 

Alemtena 1.59 49.2 1.7 34.1 29.1 56.0 99.7 
Chalew 0.94 44.4 1.7 22.4 27.8 63.0 105.0 

Chekol 1.13 49.9 1.7 21.6 30.1 61.0 103.3 
Means 1.19** 47.9* 1.59** 28.70** 30.15** 60.70** 104.42** 

CV (%) 20.51 15.96 7.88 5.96 7.34 3.80 3.28 

LSD (P<0.05) 0.42 13.04 0.21 2.91 3.77 3.93 5.84 
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Plant height  
 

Plant height is an important agronomic 
component of lentil that affects the yield. The 
tested varieties Gudo, R-186, and Ada’a produced 
the highest plant height of 36.4, 34.6 and 34.3 
cm, respectively. However, most of the varieties 
tested were produced shortest plant height in the 
location. The observed difference in plant height 
between the varieties may be due to the inherent 
genetic differences among varieties. This result is 
in line with the findings of Yirga and Zinabu 
(2018). 
 

Number of pods plant-1 

 

The number of pods plant-1 ranged from 39.0 to 
59.4. The comparisons of means indicated that 
the higher number of pods plant-1 recorded for 
most of the tested varieties; Derso (59.4), Assano 
(51.6), EL-142 (50.7), Teshale (50.5), Chekol 
(49.9), Alemtena (49.2) and Ada’a (46.4). The 
variability of the varieties on the number of pods 
plant-1 is one of the most important 
characteristics during selection. It determines the 
yield of a variety per unit area. In these study 
most of the tested varieties showed better 
performance in pod production. In this study all 
the varieties tested showed better performance in 
producing pods plant-1. Actually several 
researchers were reported the response difference 
of genotypes in producing pods when tested in 
different locations (Yasin, 2015; Tilahun, 2016). 
 

Number of seeds pods-1 

 

The varieties differed for the number of seeds 
produced pod-1. The number of seeds pod-1 
ranged from 1.2 to 1.8. Most of the tested varieties 
were produced higher number of seeds pod-1 i.e., 
Ada’a, R-186, Alemtena, Chalew, Chekol, Teshale, 
and El-142 whereas; the minimum number of 
seeds pod-1 was produced by varieties Assano 
(1.2).  
 

Thousand seeds weight  
 

Thousand seeds weight ranged from 19.0 to 44.5 
g. The highest thousand seeds weight was 
recorded on varieties Gudo and Assano with 44.5 
and 44.2 g, respectively. However, the lowest 
thousand seeds weight was recorded on EL-142 
and Chekol with 19.0 and 21.6 g, respectively. The 
seed size of Assano and Gudo was by far bigger 
than that of El-142. The observed significant 
differences among varieties might be due to 
inherent genetic potential and existing 
environmental condition. The result is consistent 
with the findings of Yasin (2015); Yirga and 
Zinabu (2018). 

Grain yield  
 

Grain yield is the collective effects of yield 
components. Statistically significant (p<0.05) 
variation was observed among the varieties in 
grain yield. The yield difference was ranged from 
0.65 to 1.71 ton ha-1. The highest grain yield was 
produced by varieties Assano, Alemtena, Derso, 
EL-142 and Gudo with grain yield of 1.71, 1.59, 
1.39, 1.36 and 1.31 ton ha-1, respectively. R-186 
produced the lowest grain yield of 0.65 ton ha-1. 
This result is in contrary with the results of 
Tilahun (2016), he reported the lowest yield 
performance of these varieties in other 
environment. This is mainly associated with the 
soil and climatic conditions and other 
management practices. However, Alemaya, Ada’a 
and Chalew recorded statistically the same with 
R-186. Similar finding was observed by Bogale et 
al. (2015). This result is in line with the finding of 
Yasin (2015), he stated that the variation in yield 
performance of the varieties under different 
environmental conditions. The yield obtained 
from the tested varieties is clearly point out the 
production potential of the area. 
 

Association between grain yield and yield 
components 
 

Pearson’s correlation coefficient analysis was 
done to show the associations between grain yield 
and yield components of the varieties (Table 3). 
Yield components generally showed positive 
relationships with grain yield; number of pods 
plant-1 was the most important, followed by 
thousand seeds weight.  Grain yield had 
significantly positive association with number of 
pods plant-1 (r= 0.52) and thousand seeds weight 
(r= 0.48), but significantly negative association 
with days to flowering (r= -0.70) and maturity 
(r= -0.74). It is clearly indicated that the direct 
contribution of pods plant-1 and thousand seeds 
weight to grain yield.  
 

The correlation was also carried out between 
yield and yield components (Table 3).  Flowering 
had significantly positive association with days to 
maturity (r= 0.86), plant height (r= 0.44) and 
number of seeds pod-1 (r= 0.39) but non-
significantly associated with number of pods 
plant-1. Days to maturity had significantly positive 
association with plant height (r= 0.64) but 
negatively with number of pods plant-1. On the 
other hand, non-significant association was 
observed with number of seeds pod-1. 
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Table 3. Pearson’s correlation coefficient between agronomic traits and grain yield. 
 

Parameters GYD PHT PPT SPP DTF DTM TSW 

GYD  1.00       

PHT -0.19ns     1.00      

PPT 0.52** -0.24ns   1.00     

SPP 0.22ns 0.14ns -0.07ns   1.00    

DTF -0.70** 0.44* -0.30ns 0.39*    1.00   

DTM -0.74** 0.64** -0.48** 0.30ns 0.86**  1.00  

TSW 0.48** 0.15ns -0.02ns -0.66** -0.49** -0.27ns 1.00 
 

GYD = Grain yield; PHT = plant height; PPT = total number of pods plant-1; SPP = number of seeds pod-1; DTF 
= days to 50% flowering; DTM = days to maturity; TSW = 1000 seeds weight *, ** and ns = significant, highly 
significant and non-significant at 5% confidence interval. 
 

Table 4. Farmers’ selection criteria and ranking for lentil varieties tested at Shishinda site. 
  

Variety  Farmers’ criteria Rank 

 Date to 
maturity 

1000 seed 
weight (g) 

plant 
height (cm) 

Overall field 
performance 

yield (t ha-1) 
 

 

Teshale 100.0 31.0 27.5 Very good 1.24 3 
Alemaya 105.0 23.8 26.3 Very good 0.87 5 

Gudo 110.0 44.5 36.4 Poor 1.31 5 
Assano 87.0 44.2 26.8 Very good 1.71 1 

EL-142 95.0 19.0 27.9 Poor 1.36 5 
Derso 105.0 28.5 30.9 Good 1.39 4 

Ada’a 109.7 23.9 34.3 Poor 0.93 5 
R-186 129.0 22.8 34.6 Poor 0.65 5 

Alemtena 99.7 34.1 29.1 Very good 1.59 2 
Chalew 105.0 22.4 27.8 Poor 0.94 5 

Chekol 103.3 21.6 30.1 Good 1.13 5 
 
 

Criteria  Rank 

Yield 1 

Maturity 2 

Seed size  3 
Plant height 4 

Overall field 
performance 

5 

 

Conclusion 
 

Eleven improved lentil varieties were tested for 
adaptation and yielding performance at 
Shishinda sub-testing site of Bonga agricultural 
research center. Based on the finding of this 
study, the highest grain yield was produced by 
varieties Assano, Alemtena, Derso, EL-142 and 
Gudo with grain yield of 1.71, 1.59, 1.39, 1.36 and 
1.31 ton ha-1, respectively. In addition, farmers 
were also selected the most preferred varieties 
based on their selection criteria under field 
condition (Table 4). Therefore, the results of field 
experiment in combination with farmers’ 
preference, varieties Assano and Alemtena can be 
suggested to use for production in the study area 
and other areas of similar agro ecological settings 
of Kaffa zone. The involvement of farmers in 
variety selection processes may increases the 

adoption of new variety in the area. On the other 
hand, the optimum crop management practices 
with these varieties are also suggested to use in 
order to achieve maximum lentil productivity in 
the study area. 
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