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ABSTRACT
Background and Objective: Using improved linseed variety is crucial for boosting crop production and
productivity. Even though several linseed varieties were released, farmers did not utilize improved linseed
varieties. This study aimed to assess and suggest the best-performing and high-yielding linseed varieties.
Materials and Methods: The experiment was carried out for two years (2021-2022) in Silti, Lemo, and
Cheha Districts. This experiment included ten linseed varieties: Bekoji-14, Yedeno, Kassa-2, Jeldu, Bakalcha,
CI-1525, Kulumsa, Tolle, Chilalo, and local. A randomized complete block design with three replications
was used and agronomic and farmer preference data were collected. The data was analyzed using SAS
software version 9.0. Results: The significant variation for all traits among those linseed varieties. The
Chilalo, Bekoji-14, Kassa-2, and Yadeno cultivars had the highest average yield across locations, measuring
1.83, 1.81, 1.71, and 1.69 ton/ha, respectively. Chilalo, Bekoji-14, Kassa-2, and Yadeno types also provided
a yield advantage of 38.25 to 50% over the local variety. In the districts of Silti, Lemo, and Cheha,
respectively, the Yadeno, Bekoji-14, and Chilalo varieties produced the highest yield than the local variety.
The farmers particularly favored the Chilalo and Bekoji-14 varieties. Conclusion: Bekoji-14, Yadeno, and
Chilalo cultivars produced higher yields and were preferred by farmers in the research area. Pre-extension
and  demonstration  approaches  should  be  used  to  broaden  those  varieties  for  testing  in  similar
agro-ecological zones based on the farmer’s selection and yield potential.
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INTRODUCTION
Linseed (Linum usitatissimum L.), a diploid with 2n = 30 chromosomes, belongs to the Linaceae family.
Ethiopia is a secondary center of diversity of linseed. It is an annual, self-pollinated crop1,2. Linseed offers
a variety of nutritional properties that offer health benefits to both humans and animals. It contains eight
important  amino  acids,  including  isoleucine,  leucine,  lysine,  methionine,  phenylalanine,  threonine,
tryptophan, and valine. It also has carbs, vitamins, minerals, and crude fiber,  and  it  is  the  best  natural
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source of omega-3 and omega-6 fatty acids3. Omega-3 fatty acid (alpha-linolenic acid) acts as a substrate
for the production of longer-chain polyunsaturated fatty acids, which alter the biophysical properties of
the cell membrane and are essential for appropriate cell function4. According to Amare and Abebe5, the
Ethiopian Agricultural Research System has registered more than 19 improved linseed varieties. Farmers
do not produce well-performing, high-yielding linseed varieties. A high yield gap existed between the
released varieties potential and the national average (1.1 ton/ha) of 0.45 ton/ha6. In farmers’ practices,
linseed is grown on marginal land (because it is not suitable for other crops), proper agronomic practices
are not implemented, and linseed is generally regarded as a fill crop. As a result, the dissemination and
adoption of released varieties have remained slow7. The evaluation released on the released varieties
across specific locations involving farmers is important. Farmers’ participation in varietal selection gives
enough exposure to novel varieties and a high rate of replacement, as well as a strong extension network
that  provides  farmers.  Therefore,  the  objective  of  this  proposal  was  to  evaluate  and  recommend
the best-performing and high-yielding linseed varieties based on farmers’ perspectives and to create
awareness and get feedback about well-adopted linseed varieties.

MATERIALS AND METHODS
Description of experimental sites: The experiment was carried out in 2022 in the Silti, Lemo, and Cheha
Districts of Central Ethiopia. One kebele from each district was randomly selected through communication
with woreda and Kebele experts. The description of the experimental site is given in Table 1.

Experimental design: Mother and baby trial fashion in which all materials were designed in Randomized
Complete  Block  Desig  (RCBD)  with  three  replications  in  the  Mother  Trial  and  one  replication  of
10 materials grown on an individual farmer’s farm. Bekoji-14, Yedeno, Kassa-2, Jeldu, Bakalcha, CI-1525,
Kulumsa, Tolle, Chilalo, and one local cultivar were used. The varieties were obtained from Holleta
Agricultural Research Centre. The plot for each material is 1.2 by 3 m with between-row and plant spacing
of 20 and 5 cm, respectively. Due to the small seed size, sowing was implemented by drilling the seed in
the row, and seedlings were thinned to the spaced between plant spacing.

The yield advantage of improved linseed varieties over the local variety is calculated as divided by the
yield of the local variety8.

Yield advantage (%) = Yield of improved linseed variety-Yield of local variety×100

Thirty farmers (15 male and 15 female) participated in the selection of linseed varieties at those locations.
Awareness was created about the importance of linseed production for those farmers. After awareness
creation, farmers settled on criteria to select linseed varieties for future production. Growth performance,
capsule number, branches, and yield are the criteria for selecting those linseed varieties settled by the
farmers. Those farmers were given scores from 1 to 5 on each attribute of the crop, where 1 = Very poor,
2 = Poor, 3 = Good, 4 = Very good, and 5 = Excellent for those linseed variety selections based on the
settled criteria. Finally, each value was added and divided by the number of the parameters based on9.

Statistical analysis: In this study, data were collected from four central rows and one plot as well as the
plant based on the following variables: Plant height, number of capsules per plant, number of seeds per
capsule, number of branches per plant, biomass, and hectare yield. The agronomics was analyzed using
SAS software version 9.0, and means were compared with LSD of 1 and 5% levels of significance.

Table 1: Description of the experimental sites
Region Districts Altitude (m.a.s.l) Latitudes Longitudes
Central Ethiopia Silti 2129 0°00'16'N 38°11'29"E
Central Ethiopia Lemo 2416 7°39'03"N 37°53'23"E
Central Ethiopia Cheha 2655 8°03'00"N 38°01'01"E
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RESULTS AND DISCUSSION
The analysis of variance by location (Table 2) revealed a significant difference in plant height, capsules per
plant, and seeds per capsule, as well as a highly significant difference in the number of branches per plant,
biomass, and yield. Six improved linseed varieties gave a better yield than the Silti District. Jeldu, CI-1525,
and Bakalcha varieties had lower yields than the local varieties in this district (Table 3). This showed that
demonstrating any of the varieties for this location would be successful. In the Lemo district, the Bekoji-14
and Kassa-2 varieties produced more than the others (Table 4). In Cheha district, the chilalo variety had
the highest yield of the other varieties (Table 5).  This  finding  was  consistent  with  Terfa  and  Gurmu10.
Lea and Belay11 and Paul et al.12 found substantial differences across linseed types in plant height, capsule
number per plant, and yield similar to this finding. These varieties differ by location, thus specific
recommendations should be provided. Similarly, Gauch and Zobel13 reported linseed genotype
performance varies across locations.

The yield advantage of those varieties in Lemo District over the local variety ranged from 5.34 and 46.56%.
Similarly, some varieties had yield advantages ranging from 8.27% (Bakalcha) to 47.37% (Chilalo) in Cheha
District. In the Silti woreda, almost all enhanced linseed types yielded more than the indigenous variety.
The yield advantages of those types over local variety ranged from 76.47% (CI-1525) to 127.45% (Yadeno),
indicating that all tested varieties outperformed local ones (Table 6). Merga et al.14 conducted an
experiment  on  linseed  varieties  and  reported   that   the   yield   of   linseed   varieties   ranges   from
1.36 to 1.61 ton/ha, the yield advantage of improved varieties ranges from 5.4 to 18.31% over local
varieties,  and  the  Yadeno  variety  yielded  the  most  among  the  tested  varieties,  which  is  consistent
with  this  finding.  In  contradiction  with  this  study,  Sileshi  et  al.15  reported  a  higher  yield  for  the
kasa-2 variety.

Table 2: Mean square values of linseed agronomic traits over location
Sources of variation PH CP SPC BR BM GY
Location 4026.41** 685.07** 4.66** 22.53** 15.36** 306.54**
Variety 102.48* 57.35** 1.52* 2.99** 0.70** 31.88**
Replication (location) 431.13 157.05 3.19 2.74 1.61 8.42
Location×Variety 75.03* 23.46* 1.43* 1.55** 0.59** 29.97**
Error 40.93 11.43 0.66 0.42 0.08 3.78
CV (%) 6.34 12.15 11.47 11.38 7.94 12.31
**Highly Significant at p#0.01, *Significant at p#0.05, PH: Plant height, CP: Capsule per plant, SPC: Seed per capsule, BR: Branch per
plant, BM: Biomass and GY: Grain yield

Table 3: Mean performances of yield and yield related traits for linseed varieties at Silti District
Varieties PH (cm) CP (No.) SPC (No.) BR (No.) BM (kg) GY (ton/ha)
Bekoji-14 98.9ab 26.5a 7.5 5.1 4.1ac 1.96ab

Yedeno 93.9b 24.0ab 7.2 6.0 4.4ab 2.32a

Kassa-2 100.5a 19.0c 6.6 6.0 4.5a 2.18ab

Jeldu 98.1ab 19.7bc 7.2 5.6 4.2ac 2.09ab

Bakalcha 94.9ab 24.6a 7.1 5.8 3.9bc 1.83b

CI-1525 95.5ab 19.3c 6.4 5.0 4.2ac 1.80b

Kulumsa 92.9b 26.2a 7.8 5.5 4.6a 1.94ab

Tolle 93.3b 18.4c 6.4 5.5 4.2ac 2.22ab

Chilalo 95.5ab 24.7a 7.0 5.3 4.7a 2.07ab

Local 83.5c 24.1ab 8.0 7.0 3.7c 1.02c

CV (%) 4.0 11.4 17.4 13.7 8.1 13.00
LSD (0.05) 6.5** 4.4** NS NS 0.6* 4.3**
GM (ton/ha) 94.7 22.7 7.1 5.7 4.2 1.9
*Significant variation at 0.05%, **Significant variation at 0.01%, small letters level of significant difference within two treatments
(similar letter indicates no significant variation among the treatments),  PH:  Plant  height,  CP:  Capsule/plant,  SPC:  Seed/capsule,
BR: Branch/plant, BM: Biomass and GY: Grain yield
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Table 4: Mean performances of linseed varieties for yield and yield related traits at Lemo District
Varieties PH (cm) CP (No.) SPC (No.) BR (No.) BM (kg) GY (ton/ha)
Bekoji-14 115.3 35.7a 7.8ab 6.7b-d 1.8d 1.92a

Yedeno 111.3 30.0cd 6.9cd 5.8cd 3.5b 1.49bc

Kassa-2 109.3 31.7a-d 7.8ab 6.3b-d 2.6c 1.67ab

Jeldu 118.3 27.7d 7.2b-d 5.6d 4.1a 0.88de

Bakalcha 121.7 31.3a-d 6.5d 7.0a-c 2.5c 1.18cd

CI-1525 105.3 34.7ab 8.0ab 7.5ab 2.7c 0.70e

Kulumsa 118.0 30.7b-d 7.5bc 5.8cd 2.9c 1.44bc

Tolle 113.3 30.7b-d 7.4b-d 6.8a-c 2.7c 1.38bc

Chilalo 111.3 33.0a-c 6.7cd 6.0cd 2.6c 1.46bc

Local 111.0 35.3a 8.6a 8.0a 2.7c 1.31c

CV (%) 7.5 8.1 7.1 10.5 11.2 15.70
LSD (0.05) NS 4.4* 0.9** 1.2** 0.5** 3.6**
GM (ton/ha) 135.5 32.1 7.6 6.6 2.8 1.30
*Significant variation at 0.05%, **Significant variation at 0.01%, small letters level of significant difference within two treatments
(similar letter indicates no significant variation among the treatments),  PH:  Plant  height,  CP:  Capsule/plant,  SPC:  Seed/capsule,
BR:  Branch/plant, BM: Biomass, and GY: Grain yield

Table 5: Mean yield and yield related traits performances of linseed varieties at Cheha district
Varieties PH (cm) SPC (No.) CP (No.) BR (No.) BM (kg) GY (ton/ha)
Bekoji-14 89.5b-e 7.7a 33.00a 4.8b-d 3.63b 1.56b

Yedeno 91.4a-e 6.9bc 24.77bc 4.5b-e 3.67b 1.25e

Kassa-2 98.5a-c 5.5e 19.93c 4.2ed 3.73b 1.27e

Jeldu 94.3a-d 5.7de 29.71ab 3.9e 3.23c 1.30e

Bakalcha 101.5a 7.4ab 35.17a 5.1bc 3.37c 1.47bc

CI-1525 99.6ab 5.6e 27.93ab 7.5a 4.17a 1.58b

Kulumsa 92.0a-e 6.3cd 27.67a-c 3.9e 3.37c 1.30e

Tolle 85.9de 7.9a 30.37ab 4.4c-e 2.97d 1.44cd

Chilalo 88.9c-e 6.8c 28.53ab 4.9b-d 3.80b 1.96a

Local 81.9e 6.8c 30.60ab 5.2b 2.87d 1.33de

CV (%) 6.6 5.8 15.59 8.6 3.76 4.60
LSD 10.4* 0.7** 7.84 0.7** 0.22 1.14
GM 92.4 6.7 27.77 4.8 3.48 1.44
*Significant variation at 0.05%, **Significant variation at 0.01%, small letters level of significant difference within two treatments
(similar letter indicates no significant variation among the treatments),  PH:  Plant  height,  SPC:  Seed/capsule,  CP:  Capsule/plant,
BR: Branch/plant, BM: Biomass and GY: Grain yield

Table 6: Yield advantages of improved linseed varieties with over local variety for individual locations
Lemo Silti Cheha

--------------------------------------- --------------------------------------- --------------------------------------
Varieties GY (ton/ha) Yield advantage (%) GY (ton/ha) Yield advantage (%) GY (ton/ha) Yield advantage (%)
Bekoji-14 1.92 46.56 1.96 92.16 1.56 17.29
Yedeno 1.49 13.74 2.32 127.45 1.25 -6.02
Kassa-2 1.67 27.48 2.18 113.73 1.27 -4.51
Jeldu 0.88 -32.82 2.09 104.90 1.30 -2.26
Bakalcha 1.46 11.45 1.83 79.41 1.47 10.53
CI-1525 0.70 -46.56 1.80 76.47 1.58 18.80
Kulumsa 1.44 9.92 1.94 90.20 1.30 -2.26
Tolle 1.38 5.34 2.22 117.65 1.44 8.27
Chilalo 1.18 -9.92 2.07 102.94 1.96 47.37
Local 1.31 - 1.02 - 1.33 -
GY: Grain yield

On average yield across all tested locations, all improved linseed varieties had given higher yield than the
local variety, with the yield advantage ranging from 11.48 to 50.00%. Chilalo and Bekoji-14 varieties had
given a higher yield advantage than other varieties across all tested locations (Table 7). Farmer preference
data indicated that the Chilalo variety had the highest score of 4.7 (excellent), followed by the Bekoji-14
and Yadeno varieties farmers also selected this Yadeno variety (Table 8). Abebe et al.16 also conducted
research on linseed varieties at the West Arsi Zone of Oromiya and reported a 43.5-143.5% yield
advantage over local varieties. In the case of Kulumsa-1 and Kuma variety, the contradicting result was
reported.
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Table 7: Yield advantage of improved linseed varieties with over local variety across all locations
Varieties Average yield (ton/ha) Yield advantage (%)
Bekoji-14 1.81 48.63
Yedeno 1.69 38.25
Kassa-2 1.71 39.89
Jeldu 1.42 16.67
Bakalcha 1.49 22.13
CI-1525 1.36 11.48
Kulumsa 1.56 27.87
Tolle 1.68 37.70
Chilalo 1.83 50.00
Local 1.22 -

Table 8: Farmer’s preference data on linseed varieties
Varieties Bakalcha Bekoji-14 Chilalo CI-1525 Jeldu Kassa-2 Kulumsa-1 Local Tolle Yedeno
Growth performance 4.2 4.3 4.6 3.8 2.8 2.4 3.9 2.5 3.7 4.4
Capsule per plant 4.3 4.5 4.6 3.3 3.2 2.4 3.5 2 4.2 4.3
Branch per plant 3.7 4.1 4.7 3.7 2 2.9 3 4.2 3.8 3.6
Yield 3.3 4.3 4.9 3.5 2 2.6 3.3 2.2 3.5 4.2
Average 3.9 4.3 4.7 3.6 2.5 2.6 3.4 2.7 3.8 4.1
Rank 5 2 1 6 9 10 7 8 4 3

Linseed productivity was one of the most significant gaps in the Central Ethiopia Region. One method for
increasing crop production and productivity is to use better varieties. The result implies that some of the
improved linseed types were well adapted to the location, preferred by farmers, and gave higher yields
than the indigenous variety. The farmer selected the Bekoji-14, Chilalo, and Yadeno varieties due to their
yield. The demonstration of those varieties with different farmers with large plot areas is critical for further
enhancing production and productivity. Therefore, pre-extension and demonstration approaches should
be used to broaden those varieties for testing in similar agroecological zones based on the farmer’s
selection and yield potential. Since the study was focused on the production component, further research
on the consumption of linseed in the area is needed.

CONCLUSION AND RECOMMENDATION
Linseed varieties had significant variation for different traits across locations. Bekoji-14 and Kassa-2 at
Lemo woreda, Chilalo at Cheha woreda, and Yadeno at Silti woreda gave higher yield and yield advantage
over local variety. Farmers selected Chilalo, Bekoji-14, and Yadeno varieties based on settled criteria.
Therefore, based on the analyzed result and farmers preferences, Chilalo, Bekoji-14, and Yadeno varieties
will be demonstrated in the future for all tested and similar agro-ecological areas through pre-extension
and demonstration.

SIGNIFICANCE STATEMENT
Limited production and productivity of linseed is the major problem in the Central Ethiopia Region.
Improved linseed varieties, such as Bekoji-14, Yadeno, and Chilalo, have high yields and are preferred by
farmers in the Central Ethiopia Region. Despite this, farmers in the study area continue to produce local
varieties, which are low-yielders compared to improved linseed varieties. Demonstrating these varieties
in tested and similar agro-ecologies will increase production and productivity.
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