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Abstract  Article Info 

Fenugreek (Trigonella foenum-graecum L.) is one of the spice crops grown in Ethiopia, which is 

predominantly used as a flavoring of the traditional bread and maintains the soft texture of “tef-

injera” in cooler zones of the country. It is an important spice seed crop, widely cultivated in 

India, Egypt, Ethiopia, Morocco, and England. In the southern part of Oromia, the production of 

fenugreek is still low. Moreover, there is a need to select high-yielding and adaptable Fenugreek 

varieties for the study areas. Hence, this experiment was conducted to evaluate five Fenugreek 

varieties and select adaptable varieties with considerable yield. The field experiment was 

conducted in 2018, 2019, and 2020 at Bule Hora, and varieties were planted in a randomized 

complete block design (RCBD). Data were collected on yield and important agronomic traits and 

analyzed by SAS software. The computed analysis of variance revealed significant variations 

among varieties for seed yield. The pooled over-year mean of varieties indicated that the 

Hundaol variety is high yielding, with a mean grain yield of 1201.52 kg ha-1, followed by the 

Chala variety (1199.41 kg ha-1) and the Burka (1151.25 ha-1) and therefore recommended for 

Bule hora areas and locations with similar agro-ecologies. 
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Introduction 

 

Fenugreek (Trigonella foenum-graecum L.) is an annual 

legume crop that belongs to the family Fabaceae and is 

often cultivated in India, the Mediterranean region, and 

North Africa (Acharya et al., 2011). It is widely 

cultivated in India, Egypt, Ethiopia, Morocco, and 

England (Davoud et al., 2010). Fenugreek cultivation 

and its economic importance in Ethiopian agriculture 

date back to a long period of history (Beyene, 1965).  

 

The principal use of fenugreek in Ethiopia is as a rotation 

crop; it improves both the soil structure and fertility, 

flavors the traditional bread, and maintains the soft 

texture of “tef-injera” in cooler zones of the country, 

where the latter is a staple food (Jemal, 1998). The 

production distribution of fenugreek in Ethiopia is nearly 

similar to that of other cool-season food legumes such as 

Faba bean, field pea, fenugreeks, chickpea, and grass pea 

(Kassa et al., 2021). In spite of the fact that the country 

has tremendous potential for various spice productions, 

the subsector of spices has remained untapped and 

neglected, and subsequently, the level of production and 

share of spice crops in the total export earnings of the 

country are at a considerably low level (Tsegaye, 2021). 

According to GIT (Gatefarms International Trade), 2016, 

the average annual land covered by spices and annual 

production are around 222,700 ha and 244,000 tons per 
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year, respectively. The production of spices in Ethiopia 

was expanded during the years 1995–2011 from 107,000 

to 153,000 tons with an annual growth rate of 9.5%, 

following global and domestic consumption (FAO (Food 

and Agriculture Organization of the United Nations), 

2013; EMI (Ethiopian Ministry of Industry), 2015). 

 

In spite of the fact that the country has favorable 

environments for various spices production, the 

production of spices in Ethiopia is mostly performed on 

small plots of land by small-holder farmers 

conventionally (Herms, 2015; Tesfa et al., 2017). As a 

result, the level of spice production and productivity in 

the country is far below expectations. 

 

In the southern part of Oromia, the production of 

fenugreek is still very low. Moreover, there is a need for 

selecting high-yielding and adaptable varieties and 

capacitating farmers and agricultural investors in the 

study areas. Therefore, the experiment was conducted 

with the objective of selecting and recommending 

adaptable Fenugreek varieties for the study areas. 

 

Materials and Methods 

 

Descriptions of the study area 

 

The experiment was conducted at Bule Hora during the 

2018–2019 and 2020 cropping seasons. The 

experimental site is located in the southern part of the 

country, in the Oromia Regional State, West Guji Zone, 

Bule Hora District (Garba). The area is located 447 km 

from Addis Ababa city. 

 

Experimental Materials 

 

A total of five Fenugreek varieties were collected from 

the Debre Zeyit Agriculture Research Center and 

evaluated at Bule Hora for three consecutive years (2018, 

2019 and 2020). 

 

Experimental Design and Managements 

 

The experiment was laid out in a randomized complete 

block design. Each variety was planted in a plot with 10 

rows of 2 meters in length. Eight rows were harvested, 

and two border rows were left to exclude the border 

effect. The individual plot size was 2.5 m x 2 m = 5 m2, 

with 0.5 m between each plot and 1 m between each 

block. All other agronomic management was applied 

uniformly in all experimental plots as per the national 

recommendation for the Fenugreek varieties. 

Data Collection  

 

Data recorded on plant basis 

 

Plant height at harvest (cm) 

 

The height of five randomly taken plants during the 

harvest period from each experimental plot was 

measured in centimeters from the ground level to the top 

of the plants, and the average height was recorded. 

 

Number of branches 

 

The number of productive branches extending from the 

main stem was recorded from five randomly selected 

plants, and the average branch number was taken. 

 

Data recorded on plot basis 

 

Stand count at harvest: This was recorded by counting 

the total number of plants in the four middle rows of 

each plot at harvest. 

 

Grain yield (g/plot): The grain yield in grams obtained 

from the central four harvestable rows of each plot was 

harvested, threshed, and weighted using a sensitive 

balance. 

 

Grain yield (kg/ha): The grain yield obtained from each 

plot was used to estimate grain yield (kg) per hectare. 

 

Number of pods per plant: This was recorded as the 

average total number of pods from five randomly 

selected plants from each experimental plot at harvest. 

 

Thousand Seed weight: The weight in grams of 1000 

seeds was randomly taken from each experimental plot 

using a sensitive balance. 

 

Data Analysis 

 

Analysis of variance  

 

Analysis of variance (ANOVA) was computed for grain 

yield and other traits as per the methods described by 

Gomez and Gomez's (1984) SAS software for 

randomized complete block design.  

 

A comparison of treatment means was made by using the 

Duncan multiple range test (DMRT) at the 5% level of 

significance. Analyses of variance (ANOVA) were 

computed using the following mathematical model: 
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Where:  = is the observed mean of the ith variety 

(Gi) in the jth year (yj), in the kth block (Bk) 

 

= General mean of trait Y 

 

 = Effect of the ith variety 

 

= Effect of the jth year 

 

 Block effect of the ith variety in the jth year 

 

 The interaction effects of the ith variety and the jth 

year  

 

= The error term 

 

Results and Discussion 

 

Analysis of variance  

 

The combined over-three-year analysis of variance 

(ANOVA) computed indicated that variation among 

varieties was highly significant (P<0.01) for grain yields 

of fenugreek varieties, while all other traits like plant 

height, thousand seed weight, number of primary 

branches, and pod per plant (Table 2).  

 

The presence of variations among varieties for seed yield 

under the experiment indicated the presence of 

variability among Fenugreek varieties. Significant 

variation among grain yields in Fenugreek seed yield 

was also reported by Dejene et al., (2020) and Million 

(2012).  
 

But the performance of Fenugreek varieties for plant 

height, seed weight, number of branches per plant, and 

pods per plant were not significantly variable for all 

varieties under experiment. This indicates the similar 

performance of all Fenugreek varieties for those traits. 
 

On the other hand, the performance of Fenugreek 

varieties was highly influenced by the year effect for all 

traits, indicating the variability in all years.  

 

The interaction effect of variety by year for seed yield 

was very highly significant (p< 0.001) while highly 

significant (P<0.01) and significant (p<0.5) for pods per 

plant and thousand seed weight, respectively, indicating 

different performances of varieties in different years for 

those traits. 

 

Mean performance of varieties 

 

Growth traits, Yield and yield components  

 

The combined over-three-year analyses indicated that 

there is no significant variation among the five 

Fenugreek varieties for seed weight, plant height, 

number of branches per plant, and number of pods per 

plant. The mean performances of varieties for a thousand 

seed weights ranged from 15.39g to 17.83g, with an 

overall mean of 16.38g. Million (2012) also reported that 

the variation of Fenugreek accessions collected from 

different parts of Ethiopia ranged from 13.75 g to 20.99 

g, which is in line with this finding. Mean analyses for 

plant height also showed variation for five Fenugreek 

varieties. The height of Fenugreek varieties ranged from 

51.58 cm to 62.07 cm. The Ebisa variety was the shortest 

(51.58 cm), followed by Bishoftu (53.80 cm), while the 

Chala variety was the tallest (62.07 cm), followed by 

Hundaol (55.69 cm). 

 

Other authors, Kassa et al., (2020) and Million (2012), 

also reported variations from 50 cm to 61.93 cm and 31 

cm to 53 cm in Fenugreek varieties, respectively, in 

Ethiopia. Varieties showed considerable variations for 

the number of branches per plant, which ranged from 

5.07 to 6.00, and the pod number per plant, which ranged 

from 35.49 to 39.09 (table 3), with 5.41 and 36.88 

averaging, respectively. Chala et al., (2021) also reported 

that the number of branches per plant in Fenugreek 

varieties could range from 4.47 to 5.11. Other authors, 

Kassa et al., (2020), also reported a range of Fenugreek 

varieties for pod numbers per plant, from 21.6 to 41. 

 

The variation of seed yields in five Fenugreek varieties 

ranged from 1038.40 kg ha1 to 1201.52 kg ha1, with an 

overall seed yield of 1129.463 kg ha1. The highest mean 

seed yield was recorded from Hundaol (1201.52 kg ha-

1), followed by Chala (1199.41 kg ha-1), and Burqa 

(1151.25 kg ha-1). But the lowest mean grain yields were 

recorded from Ebisa and Bishiftu, with mean seed yields 

of 1038.40 kg ha1 and 1056.73 kg ha1, respectively. 

Other authors also reported variations in mean grain 

yield in Fenugreek ranging from 894kg ha-1 to 1345 kg 

ha-1 with an over-all seed yield mean of 1054 kg ha-1 

(Dejene et al., 2020) and 736 to 1744 kg ha-1 with an 

over-all seed yield mean of 1372 kg ha-1 (Million, 2012) 

which is in line with this finding. 
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Table.1 List of Fenugreek varieties used in this experiment 

 

S. No Variety  Year of release Breeder/ Maintainer 

1 Bishoftu (FG-10) 2017 Tepi national Spices RC & DZARC 

2 Hundaol (FG-18) 2006 SARC 

3 Chala ( (FG-47-01) 2005 DZARC 

4 Burqa (201617Sno 3-7) 2016 SARC 

5 Ebisa (AC-TR-7) 2012 SARC 

 

Table.2 Mean squares from combined analyses of variance over three years for five traits of Fenugreek varieties 

grown at Bule Hora in 2018, 2019, and 2020 

 

Source of var. df GY(kg/ha) TSW (gm) PH (cm) NPB PPP 

YR 2 1185131.11*** 34.422** 4549.11*** 37.886*** 6069.642*** 

Variety 4 54322.283** 8.2556 140.1124 1.166889 17.41422 

Rep (YR) 6 106963.188*** 14.222* 166.4222* 0.539333 34.19444 

YR*Var 8 105542.785*** 12.256* 29.87244 1.146556 64.42322** 

Error 24 14486.219 5.076 1548.827 0.536 20.837 

CV  10.656 13.757 14.46 13.507 12.3766 

Mean  1129.463 16.378 55.542 5.42 36.882 

ns,* ,**&***,non-significant, significant and highly significant at P<0.05, P<0.01 and P<0.001, respectively. DF= degree of 

freedom, PH (cm) = plant height in centimeter, NB= number of primary branch, GY (kg/ha) = Grain yield in kilogram per 

hectare, PPP=Pods per plants. TSW (gm) =Thousand seed weight in gram. 

 

Table.3 Mean value of yield and yield related traits of 5 Fenugreek Varieties tested at Bule hora in 2018, 2019 and 

2020 cropping season 

 

var. name GY(kg ha-1) TSW Pht NPB PPP 

Bishoftu 1056.73b 15.72 53.800 5.07 36.80 

Hundaol 1201.52a 16.22 55.689 5.31 37.09 

Chala 1199.41a 17.83 62.067 6.00 35.944 

Burqa 1151.25ab 15.39 54.578 5.50 39.089 

Ebisa 1038.40b 16.72 51.578 5.22 35.489 

mean 1129.463 16.378 55.542 5.42 36.882 

Range 1038.40-1201.52 15.39-17.83 51.578-62.067 5.07-6.00 35.489-39.089 

Means with the same letters in the same columns are not significantly different  

PH (cm) = plant height in centimeter, NPB= number of primary branch, GY (kg ha-1) = Grain yield in kilogram per hectare, 

PPP=Pods per plants. TSW (gm) =Thousand seed weight in gram. 

 

Conclusions and Recommendations 

 

From the experiment conducted at Bule Hora for three 

consecutive years (2018, 2019 and 2020), the variation 

among Fenugreek varieties for grain yield was observed. 

The existence of significant variation among varieties for 

grain yield indicated the possibility of selecting the best-

performing varieties for the study area and similar 

agroecologies. The mean performances of varieties for a 

thousand seed weights ranged from 15.39g to 17.83g, 

with an overall mean of 16.38g. The mean seed yield 

ranged from 1038.40 kg ha1 to 1201.52 kg ha1, with an 

overall seed yield of 1129.463 kg ha1. The highest mean 

seed yield was exhibited by Hundaol (1201.52 kg ha-1), 

followed by Chala (1199.41 kg ha-1). The high yielding 

capacity of these two varieties may be due to the 

presence of high seed weight, branches, and effective 

pods. Therefore, farmers and Fenugreek producers 

around the study area and similar agro-ecologies can 

alternatively use Hundaol and Chala varieties for 

commercial production until new high-yielder varieties 

are recommended for the study areas. 
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