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Abstract: Lentil is grouped under legumes and cultivated in most parts of Ethiopia and used as 

food crop. The production and productivity of the crop was challenged due to improved varieties. 

The objective of this study was to select the best performing varieties in Debube Ari District at 

Geder kebele during 2022 and 2023 cropping seasons. The research experiment was done using 

randomized complete block design with three replications. Five recently released varieties 

including famer used local cultivar were evaluated. The recently released varieties which were 

evaluated in the experiment were: - Jihru, Alemaya, EL-142, Bareda, Derash and one local 

cultivar. The analysis of combined  result  indicates as , statically  there were significant  variation  

were recorded  to the days to maturity, number of pod per plant , number of seed per pod , grain 

yield and thousand seed weight. While, none significant difference variation were recorded to the 

parameters height of plant and primary branches per plant number. .From evaluated varieties, 

variety Bareda (893.42 kg/ha) and variety Alemaya (798.39kg/ha) records the maximum grain 

yield and yield components while variety Derash (517.33 kg/ha) records the minimum yield. 

Therefore, these varieties Bareda and Alemaya were recommended for the production. Further 

research will be very important on evaluation of different recently released varieties and making 

strong recommendation and conclusion for the target areas to increase the production of lentil.  
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1. Introduction  

 Lentil (Lens culinaris Medikus) is one of the most  nutritious food 

legumes and cultivated  in  many parts of the worlds and used as 

food crop (Erskine et al., 2011).Lentil  is sixth in production  after 

dry bean, pea, chickpea, fabba bean, and cowpea as among pulse 

crops  (FAO, 2010). Ethiopia is considered as a center of diversity 

for lentil and currently lentil is an important pulse crop in the 

country (Fikiru et al., 2007). Ethiopia one of the leading lentil-

producing from African country (FAOSTAT, 2017). It is listed in 

the top ten countries in the world (FAOSTAT, 2018). Lentil is 

grown as a source of protein; 23-24% (Addise et al., 1993) for 

human consumption and also a rich source of minerals and 

vitamins for human nutrition and the straw is valuable for animal 

feed. It is a potential export and cash crop that has the highest price 

in domestic and international markets compared to other food 

leguminous crops and cereals (Geletu et al., 1996). The crop had a 

significant impact for human and animal nutrition and it is used for 

soil fertility improvements practices. Lentil crop had a role in crop 

rotation and fix atmospheric nitrogen (Geja, 2019). The crop has 

role in human, animal and soil health improvement processes 

(Yasin, 2015) and it has a great role in nitrogen fixation improves 

and increase soil nutrient status (Abraham, 2015; Yasin, 2015). 

The consumption and use of lentil at the local level have been 

investigated within nutrition surveys in Ethiopia (Ghosh, 2004).  

Lentil crop has higher contents of protein, carbohydrate and 

calories crop compared to other consumed food legumes (Iqbal et 

al., 2006) and  it is consumed in every day diet in Ethiopian people 

(Hanelt, 2001). The crop is grown in the highland areas of 

Ethiopia. (Sarker and Kumar, 2011). It’s national production status 

was about 5.9% in 2017/18 cropping season (CSA, 2018). The 

crop is mostly cultivated in the area of highlands parts of Ethiopia. 

(Jarso et al., 2009) .The crop is affected by high moisture stress 

and sensitive to water logging areas (Mulugeta, 2009: Brennan et 

al., 2002). From sand to clay loam soil is suitable for lentil crop 

production (Janzen et al., 2014; Mulugeta, 2009) and altitude range 

https://isarpublisher.com/journal/isarjst
http://creativecommons.org/licenses/by-nc/4.0/


 ISAR J Sci Tech; Vol-2, Iss-1, 2024 

 

19 
 

of 1700-2400 meters above sea level with annual rainfall ranging 

from 700-2000 mm in Ethiopia suitable for lentil crop production 

(Korbu, 2009). Lentil crop is capable of germinating at a 

temperature above freezing point but germinate at optimum 

temperature range of 18-21°C. (Abraham, 2015). Cultivation of 

pulses are important  for restoring degraded soils and can 

contribute significantly to achieving the twin objectives of 

increasing productivity as well as improving the sustainability of 

cereal-based cropping systems (Das et al. 2016). Lentils is 

purposively  used in Ethiopia in a stew, like a dish called kick, or 

kick wot, one of the dishes people eat with Ethiopians national 

food called Injera flatbread (Yirga et al., 2018).  Considering the 

above major importance, in Ari Zone the crop area coverage was 

too low (115 hectare) and yield production (1462 quintal) as well 

as  the productivity of lentil was too low (13.5 %) compared to 

other pulse crops (Ari Zone Agricultural Office Data, 2023). The 

reduced production of lentil crop includes low yielder local cultivar 

and use of traditional cultivation practices as well as none 

evaluation and promotion of released improved varieties. 

Therefore, the study was designed with the objective of evaluating 

improved lentil varieties for their yield and yield-related traits 

under rain fed condition and recommend for lentil growing areas of 

Debube Ari District of Ari Zone. 

2. Materials and Methods  

2.1 Description of The Experimental Site 

The field trial experiment was conducted in Drbube Ari District of 

Ari Zone at Geder kebele during the main cropping seasons from 

2022 and 2023 under rain fed condition. The study site is located at 

an altitude of 2210 meters above sea level (masl) with geographical 

coordinates of longitude 036°38’48’’ E’ and Latitude 05°53’ 

22.429” N. The study site has a bi-modal rainfall pattern with the 

shorter rainy season from March-May and the longest rainy season 

from August through November. The total annual rainfall is 1852.2 

250.7 mm. The annual mean minimum and maximum temperatures 

are 15.5±0.9°C and 18.7 ±1.4°C, respectively. 

2.2 Treatments and Experimental Design  

Five improved varieties (Jihru, Alemaya, EL-142, Bareda, Derash) 

including one local check were arranged in a randomized complete 

block design in three replication and tested for two consecutive 

year of 2022 and 2023 in main cropping season . The experiment 

was done in a plot area of 4m x 5m (20 m2) and separated by a 

distance of 1m between plots and 1.5 m between replications. A 

spacing of 20 cm between rows and seed rate of 85 kg ha-1 was 

used.  

2.3 Data Collection and Analysis  

The following important  data were collected ; maturity duration , 

height of plant,  primary branches per plant number , pod number 

per plant , seeds  number  per pod  , yield  and thousand seeds 

weight were collected and measured . The collected data were to 

analyzed using SAS software version 9.2 (SAS, 2008) and means 

were separated using least significant differences (LSD) test at 5%. 

 

 

3. Results and Discussions 

3.1 The Combined Mean Value of Yield and Yield 

Related Traits over Two Years  

From the combined analyzed results: Days to maturity duration: 

days to maturity duration among the evaluated varieties varied 

starting 107.17 days to 117.33 days. The local cultivar and EL-142 

variety were the earliest to maturity while Derash and Jihru 

varieties tooks longest day to maturity with the difference of 10.16 

days (Table.3). The variation days to maturity duration were due to 

genetic potential of the treatments and other abiotic factors that 

affecting the days to maturity durations (Yasin, 201); Yirga and 

Zinabu, 2018). Plant height: height of plant is has a great role to 

the yield potential of the varieties indication.  From the combined 

mean result, plant height had none significant different in all 

varieties .From the tested varieties, variety Jihru (35.63 cm) 

records the longest plant height and variety EL-142 (27.63 cm) 

measured short height. This research result finding is in line to the 

research finding result of Geja (2019); Yirga and Zinabu (2018).  

Primary branches number per plant: The combined results indicate 

that, there were none significant difference among the evaluated 

varieties in primary branches number per plant. Derash variety 

records maximum primary branches number per plant (4.53) while 

minimum primary branches number was recorded to EL-142 (3.73) 

variety. Number of pod number to plants:  The combined result 

indicted there as a significant differences among the varieties   . 

From the evaluated varieties, varieties Bareda and Alemaya records 

the maximum primary branches number (33.60 and 33.60) and 

minimum primary branches number was recorded to local variety 

(26.53).  This research result finding was in line to (Yasin, 2015; 

Tilahun, 2016). Seed number in pod: the evaluated varieties were 

statically significantly different to seeds number produced per pod. 

The seeds were ranged in interval of 1.13 - 1.66. From the 

varieties, variety Bareda (1.66) records maximum seeds while 

Derash variety records the minimum seeds per pod (1.13). Yield: 

Statistically there were significant different variations observed. 

The best yield were produced by varieties Bareda (893.42 kgha-1) 

and Alemaya (798.39 kgha-1) respectively while the lowest yield of 

517.33 kgha-1to variety Derash. This result is in contradicted with 

the research finding of Tilahun (2016); However, Alemaya 

recorded statistically high yielder. With the research finding 

reported by Bogale et al. (2015). This research finding result is 

similar to the research finding of Yasin (2015). The maximum 

yield result was contradicts with the finding of Geja (2019, he 

reported that, the maximum yield was recorded to the variety EL-

142. Thousand seeds weight: Statistically there were a significant 

difference variation result was recorded to varieties. Thousand seed 

weight was ranged from local cultivar (20.66g) to Bareda (29.41 

g). The highest weight of thousand seeds was recorded to variety 

Bareda (29.41 g).  However, the lowest weight of thousand seeds 

was recorded to local cultivar (20.66g). The observed significant 

differences among the evaluated varieties might be due to inherent 

genetic potential and existing environmental condition and other 

factories. The result is consistent with the findings of result of 

Yasin (2015); Yirga and Zinabu (2018) and the result finding of   

Geja   (2019).  
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Table 1. The mean grain yield and yield related traits in 2022 

Treatments  DM PH ( cm) NPBPP  NPPP NSPP GY(kgha-1) TSW(g) 

Bareda 112.00c 37.33abc 3 26.53ab 1.66a 1451.00 a 35.50 a 

EB-142 105.00d 32.80c 2 19.73b 1.66a 1035.70e 23.66d 

Alemaya 118.33a 38.8abc 3 32.73ab 1.66a 1394.00 ab 29.66c 

Jihru 120.67a Aa 44.00a 3 36.33ab 1.73a 1051.00e 32.73 a 

Derash 112.00c 35.46bc 4 40.40a 1.26b 909.70e 31.50bc 

Local 114.00bc 40.00ab 4 38.40a 1.60 ab 1070.70de 24.66d 

CV (%) 2.18 11.18 18.26 19.0 12.57 5.96 5.12 

LSD(p<.0.05) 4.34 7.33 NS 17.01 0.34 122.79 2.73 

DM = days maturity, PH = plant height (cm), NPBPP = number of primary branches per plant, Nppp = number of pods per plant, N SPP = 

number of seeds pods, GY =grain yield, TSW = thousand seeds, weight (g), NS = none significance.  Means with the same letters within the 

columns are not significantly different at p<0.05.  

Table 2. The mean grain yield and yield related traits in 2023 

Treatments   DM PH  (cm) NPBPP  NPPP NSPP GY(kgha-1) TSW(g) 

Bareda 111.00ab 25.40a 4.73 27.53abc 1.66a 335.83 a 23.33  

EB-142 112.00ab 22.46ab 4.60 17.00bc 1.00 b 127.78c 20.00 

Alemaya 107.67ab 23.40ab 4.66 32.73ab 1.3ab 202.78 a 19.66 

Jihru 27.267a  44.00a 4.86 30.86ab 1.00 b 72.22d 22.33  

Derash 118.67a 23.80ab 4.73 14.46c  1.00 b 125.00c 19.00 

Local 100.33c 20.13b 4.46 14.66c 1.00 b 134.72 c 16.66 

CV (%) 7.14 11.64 32.11 37.92 1.30 10.13 21.58 

LSD(p<.0.05 14.36  5.02 NS 15.92 0.66 30.65   NS 

DM = days to maturity, PH = plant height (cm), NPBPP= number of primary branches per plant Nppp = number of pods per plant, NSPP = 

number of seeds pods, GY =grain yield, TSW = thousand seeds, weight (g), NS = none significance.  Means with the same letters within the 

columns are not significantly different at p<0.05.  

Table 3. The combined mean grain yield and yield related traits in 2022 and 2023 

Treatments  DM PH ( cm) NPBPP  NPPP NSPP GY (kgha-1) TSW(g) 

Bareda 111.50 ab 31.36 3.96 33.60 a 1.66 a 893.42a 29.41a 

EL-142 108.50b 27.63 3.73 18.36 b 1.33 ab 581.72bc 21.83b 

Alemaya 113.00 ab 31.10 4.23 33.33 a 1.50 ab 798.39a  24.66ab 

Jihru 117.33 a  35.63 4.16 27.03ab 1.36 ab 561.61 bc 27.53ab 

Derash 115.33 ab 29.63  4.53 27.43ab 1.13 b 517.33 bc 25.25ab 

Local 107.17 b 30.26  4.43 26.53 ab 1.30ab 602.69b 20.66b 

CV (%) 6.13 2.88 7.05 4.10 5.76 7.51 4.89 

LSD(p<.0.05) 14.36  NS NS 13.99 0.45 667.78  7.47 

DM = days to maturity, PH = plant height (cm), NPBPP = number of primary branches per plant, Nppp = Number of pods per plant, N SPP = 

Number of seeds pods, GY =grain yield, TSW = thousand seeds, weight (g), NS = none significance.  Means with the same letters within the 

columns are not significantly different at p<0.05.  
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Fig. 1. Field status of the experiment in both years 

 

Conclusion and Recommendation  

Five improved lentil varieties were evaluated for adaptation and 

evaluation of high yielding performance in Debube Ari District of 

Ari Zone. The highest yields were recorded to varieties Bareda and 

Alemaya to yield of 893.42 kgha-1and 798.39 kg ha-1respectively. 

Therefore, these varieties Bareda and Alemaya could be 

recommended to the study area. Further research on evaluation of 

different recently released varieties will be needed and making 

strong recommendation and conclusion for the target areas and 

other similar agro ecologies. 

Conflicts of interest  

No conflicts regarding the publication of this Article    

Availability of data  

The data supporting of this research result finding are available 

within the research article and its supplementary materials. 

Acknowledgments 

 I thanks to the South Ethiopia Agricultural Research Institute 

(SEARI) for providing the budget for conducting the experiment. 

References 

1. Abraham, R., 2015. Lentil (Lens culinaris Medikus) Current 

status and future prospect of production in Ethiopia. Adv. 

Plants Agric. Res, 2(2), p.00040. 

2. Addise N. and Asfaw T., 1993: Evaluation of chickpea and 

lentil grain for protein content. In: Nile Valley Regional 

Program on Cool Season Food Legumes; Annual Report 

1992/93, Ethiopia ICARDA/NVRP Doc-029, ICARDA, 

Aleppo, Syria; 1993; 18-22. 

3. Bogale, D.A., Mekbib, F. and Fikre, A., 2017. Genetic 

improvement of lentil [Lens culinaris Medikus] between 1980 

and 2010 in Ethiopia. Malaysian Journal of Medical and 

Biological Research, 4(2), pp.129-138. 

4. Brennan, J.P., Aw-Hassan, A., Quade, K.J. and Nordblom, 

T.L. 2002. Impact of ICARDA research on Australian 

agriculture (No. 1160-2016-93028). Economic Research 

Report No. 11, NSW Agriculture, Wagga Wagga. Available 

on the web at: http://www.agric.nsw.gov.au/reader/10550. 

5. CSA .2018. Agricultural Sample Survey 2017/2018: Area and 

Production of Crops (Private Peasant holdings, Meher 

Season). Statistical Bulletin 586, Addis Ababa, Ethiopia. 

6. Das, A., Babu, S., Yadav, G.S., Ansari, M.A., Singh, R., 

Baishya, L.K., Rajkhowa, D.J. and Ngachan, S.V., 2016. 

Status and strategies for pulses production for food and 

nutritional security in north-eastern region of India. Indian 

Journal of Agronomy, 61, pp.43-57. 

7. Erskine, W., Sarker, A. and Kumar, S., 2011. Crops that feed 

the world 3. Investing in lentil improvement toward a food 

secure world. Food Security, 3, pp.127-139. 

8. FAO. 2010. Statistical Database of the Food and Agriculture 

Organization of the United Nations. FAO, Rome. 289p. 

9. FAOSTAT (Food and Agriculture Organization/ Statistical 

Database); Agricultural Data on Primary Crops; FAO, 2006; 

Available: http://faostat.fao.org/faostat (Accessed on: 03 June 

2017) (Cited 8 July 2006). 

10. FAOSTAT. 2018. FAO Statistics Division. Available online: 

http://www. fao. org/faostat/en/#data. QC (accessed on 

January 2018).. 

11. Fikiru, E., Tesfaye, K. and Bekele, E., 2007. Genetic diversity 

and population structure of Ethiopian lentil (Lens culinaris 

Medikus) landraces as revealed by ISSR marker. African 

Journal of Biotechnology, 6(12). 

12. Geja, M.M., 2019. Evaluation of lentil varieties for adaptation 

and yield performance under midland ecology of kaffa zone, 

south-west Ethiopia. International Journal of Agricultural 

Research, Innovation and Technology (IJARIT), 9(2), pp.9-14. 

13. Geletu B, Million E, Yadeta A.1996. Improved cultivars and 

production technology of lentil in Ethiopia. Research 

Bulletion No. 3; DebreZeit Agricultural Research Center, 

Alemaya University of Agriculture, DebreZeit, Ethiopia 

14. Ghosh, S.A., 2004. Poverty, household food availability and 

nutritional well-being of children in north west Syria. 

University of Massachusetts Amherst. 

http://www.agric.nsw.gov.au/reader/10550


ISAR J Sci Tech; Vol-2, Iss-1, 2024 

 

22 
 

15. Hanelt, P. ed., 2001. Mansfeld's encyclopedia of agricultural 

and horticultural crops:(except ornamentals) (Vol. 1, pp. 

1660-1661). Berlin: Springer 

16. Iqbal, A., Khalil, I.A., Ateeq, N. and Khan, M.S., 2006. 

Nutritional quality of important food legumes. Food 

chemistry, 97(2), pp.331-335. 

17. Janzen, J.P., Brester, G.W. and Smith, V.H., 2014. Lentils: 

trends in production, trade, and price. Agricultural Marketing 

Policy Center, 61. 

18. Jarso, M., Korbu, L., Gebeyehu, S. and Alemayehu, F. 2009. 

Improved Crop Production Practices for Major Pulses of 

Ethiopia; a training manual prepared for training of trainers 

Organized by Rural Capacity Building Project (RCBP). 

Ministry of Agriculture and Rural Development. Addis 

Ababa, Ethiopia. 50p. 

19. Korbu, L., 2009. Improving production and productivity of 

chickpea and lentil in Ethiopia production manual. Melkasa, 

Ethiopia, 17. 

20. Mulugeta, F., 2009. Ethiopia Commodity Exchange 

Authority. Lentil Production, Supply, Demand and Marketing 

issues in Ethiopia.  

21. Sarker A and Kumar S. 2011. Lentils in production and food 

systems in West Asia and Africa. International Center for 

Agricultural Research in the Dry Areas (ICARDA), Aleppo, 

Syria. Grain Legumes, 57: 46-48. 

22. SAS, 2008. User’s guide SAS/STAT® version 9.2. SAS 

Institute, Cary, NC. 

23. Telaye, G. Bejiga, M. C. Saxena, & M. B. L. Solh (Eds.), 

cool-season food legumes of Ethiopia (pp. 60–67). Aleppo, 

Syria: International center for agriculture research in the dry 

areas (ICARDA). 

24. Tilahun, G. 2016. Participatory variety selection of improved 

lentil varieties: Reducing land degradation and farmers’ 

vulnerability to climate change in the highland dry areas of 

north-western Ethiopia. International Center for Agricultural 

Research in the Dry Areas (ICARDA). 10p. 

https://hdl.handle.net/20.500.11766/5100. 

25. Yasin, G. 2015. Current research in agricultural sciences 

performance evaluation and adaptation of lentil varieties in 

Lima, Gumur, and Damot Gale Districts of Southern. Journal 

Current Research in Agricultural Sciences, 2(2), 53–59. 

doi:10.18488/ journal.68/2015.2.2/68.2.53.59. 

26. Yasin, G. 2015. Performance evaluation and adaptation of 

lentil varieties in lemu, gumur and damot gale districts of 

southern Ethiopia. Curr. Res. Agril. Sci. 2(2): 53-59. 

27. Yetneberk, S. and Wondimu, A., 1994. Utilization of cool-

season food legumes in Ethiopia.  

28. Yirga Kindie & Zinabu Nigusie .2018. Participatory 

evaluation of lentil varieties in Wag-lasta, Eastern Amhara, 

Cogent Food & Agriculture, 4:1, 1561171, DOI: 

10.1080/23311932.2018.1561171. 

29. Yirga, K. and Zinabu, N. 2018. Participatory evaluation of 

lentil varieties in Wag-lasta, Eastern Amhara. Cogent Food 

Agric. 4: 1561171. DOI: 10.1080/23311932.2018.1561171

 

https://hdl.handle.net/20.500.11766/5100

