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ABSTRACT 

Study was initiated with the objectives to identify high yielder malt barley varieties. The 

trial has been conducted during 2014 main season and laid out on randomized complete 

block design with three replications. Analysis of variance was computed using SAS, 

2002. At Dabat, result showed that highly significant difference among the varieties (p < 

0.05) for all agronomic traits. At Debark and Wegera the analysis of variance indicated 

that highly significant to a significant difference among varieties  at p < 0.05 for days to 

heading, days to maturity, plant height, spike length, thousand seed weight and grain 

yield, and seed per spike. The combined analysis of variance showed that highly 

significant difference among varieties for days to heading, days to maturity, plant 

height, spike length, and grain yield. The location also contributed the significant effect 

for all yield components except biomass and grain yield. The interaction of location by 

genotype showed the highly significant difference on days to maturity and plant height. 

The average heading days ranged from 70-81 and the average maturity days were 

ranged from 127-136. Among the tested varieties, IBON-174/03 and SABINI exhibited 

highest grain yield. The overall combined analysis indicated that IBON-174/03 and 

SABINI were high yielder and well adapted at the tested sites. Therefore those varieties 

are recommended for production in the testes sites, and similar agro-ecologies.   
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INTRODUCTION 

Barley (Hordeum vulgare L.) is one of the most important cereal crops in the world, ranking fourth in 
production area next to wheat, rice and maize (FAO, 2013). In Ethiopia, it was ranked fifth next to 
Tef, Wheat, Maize and Sorghum (CSA, 2016). Barley is adapt in diverse environments with the 
altitude range of 1500 and 3500 m.a.s.l, but predominantly grown from 2000 to 3000 m.a.s.l. Malt 
barley used as a variety of foods like biscuits, bread cakes and mostly used in beer production. It also 
has a desirable protein for animal diet (Emebiri et al., 2003).  

To improve the productivity of the crop, research has been conducted over 40 years by different 
research institutions using exotic and landrace materials, and as a result of this effort several 
high yielding varieties have been released, and many of them are under production in their 
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specific area of production. To successfully boost the production and productivity of this 
particular crop, improved agronomic management packages and inputs have been distributed 
to the farmers (Grando and Macpherson, 2005). Despite significant efforts made to generate and 
adapt improved production technologies, the regional average yield is still low compared to the 
world and national average yield. Therefore, there is a pressing need to introduce barley 
varieties to the high altitude and frost prone areas production system through evaluation of 
improved varieties that have been released by regional and national agricultural research 
centers aiming at national and regionally specific problems. Therefore, the objective of the 
research was to identify high yielder malt barley varieties in the high lands of North Gondar. 

MATERIALS AND METHODS 

Description of the study areas  

Three experimental sites used in this study during the 2014 barley growing season. Debark site 
is located at 13.13166Nand 37.899121E. It is a trial site of  Gondar Agricultural Research Center 
located at an altitude of 2885 m.a.s.l with annual average rainfall of 974mm most of which 
falling between April and September having peaks in July and August. The temperature ranges 
from 8.6 0c to 19.8 0c, and the soil type is classified as cambisol. Dabat site is located at 
12.93178Nand 37.74412E. It is a trial site of Gondar Agricultural Research Center located at an 
altitude of 2628 m.a.s.l with annual average rainfall of 758mm. Most of which falls between 
April and September having peaks in July and August. The average temperature is 16.60c, and 
the soil type is classified as cambisol. Wogera is located at 12.82254Nand 37.70317E. It is 
farmer’s field located at an altitude of 2790 m.a.s.l. Soil type is classified as cambisol.  

Methodologies  

The experiment was conducted during 2014 main cropping season in the highlands of North 
Gondar zone at three districts, Wogera, Dabat, and Debark. Eight improved malt barley 
varieties were evaluated and compared for their yield and other agronomic performance. The 
trial was laid out in Randomized Complete Block Design with three replications. Each 
experimental plot had six rows of 2.5meter length and 1.2meter width. The gross and 
harvestable plot size was 2.5m*1.2m (3m2) and 0.8m*2.5m (2m2), respectively. The spacing 
between rows, plots and blocks were 0.2m, 0.5m and 1m, respectively.   

Table1: Experimental Materials used in the experiment 

Varieties Year of Released Released Center Altitude (m.a.s.l) Rainfall (mm) Protein (%) 

BEKOJI-1 2010 KARC 2300-2800 500-800 11.8 

TRAVLER 2013 HEINKEN/HARC 2000-2800 500-800 10.1 

EH-1847 2011 HARC 2300-2800 500-800 11.1 

FRIEGEBS 2010 AARC 2300-2800 500-800  

SABINI  2011 KARC 2300-2800 500-800 10.7 

BAHATI 2011 KARC 2300-2800 500-800 10.4 

IBON-174/03 2012 HARC 2300-2800 500-800 11.4 

HOLKER 1979 HARC 2500-3000 500-800 9.6 

Source: Gondar malt factory and released centers 

Seed Rate of 85 kg/ha was used in the experiment. The fertilizer was applied at the rate of 
100Kg/ha UREA and 100kg/ha DAP. Half of the total UREA and fully DAP at the time of 
planting while the remaining UREA at the time of tiller was used. Agronomic data were taken 
from the central four rows. Weeding and other agronomic practice were done as required. 
Analysis of variance was computed using the SAS statistical software (SAS, 2002). 
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RESULTS AND DISCUSSIONS 

At Dabat trial site the analysis of variance showed that highly significant difference (p≤0.01) 
among treatment means for days to heading, days to maturity, plant height, spike length, 
biomass, and thousand seed weight. A significant difference (p≤0.05) also observed among 
treatments for seeds per spike and grain yield. Days to heading ranged from 60 to 71days. IBON -
174/03 and SABINI started heading and matured earlier than the other tested varieties. This 
finding agrees with Yetsedaw et al., (2013) for IBON-174/03. Plant height ranged from 67cm to 
92.7cm.Among the treatments. Spike length ranged from 7.2 to 8.9cm. The longest spike length 
recorded from IBON-174/03 and the shortest was recorded from BEKOJI-1 (Table 2). 

Table 2: Mean performance of yield and yield related traits of improved Malt Barley varieties 
during 2014 main season at Dabat district, North Gondar  

Mean values 

Treatments  DHA DMA PLH SPL SPS BMA TSW GYLD 

BEKOJI -1 71a 121a 88.6a 7.2c 25.4ab 8.3d 38.9d 2760ab 

TRAVELER 70ab 121a   67c 8b 23.8b 10.8bc  41.4cd  4037a 

EH1847 68bc 122a 88.8a 8.8a 25.6ab 10.3cd 40.8d 3932a 

FRIEGEBS 64d 122a 92.7a 7.9bc 24.8b 12.8ab 46.9ab 3473.3ab 

SABINI 60e 110b 78.7b 8.2ab 26ab 14.5a 43.8c 3648ab 

BAHATI 67cd 122a 89.9a 7.7bc 25.7ab 9.8cd 47.4a 3770ab 

IBON-174/03 60e 109b 86.7a 8.9a    28a 13ab 44.2bc  4137a 

HOLKER 70ab 121a 89.2a 7.6bc 26.2ab 10.2cd 39.7d 3406.7ab 

Mean 66 118 85 8 25.7 11.2 42.9 3645 

CV (%) 2.4 8.3 4.78 5.07 5.69 11.5 3.92 16.7 

LSD 3 2 7.1 0.71 2.56 2.3 2.94 1067.5 

Treatment ** ** ** ** * ** ** * 

*and ** denote significant difference at P<0.05 and P<0.01, respectively. NS = Non significant 
difference.DHA=Days to heading, DMA=Days to maturity, PLH=Plant height, SPL=Spike length, 
SPS=Seeds per spike, BMA=Biomass, TSW=Thousand seed weight and GYLD=Grain yield. 

The numbers of grain per spike and grain weight are important features of cereals in 
determining the yield potential (Moral et al., 2002). Therefore, the highest seeds per spike were 
recorded from IBON-174/03 and SABINI. In addition to this those varieties exhibited the 
highest biomass among tested varieties.   Yield is accumulative results of yield components, 
and it was ranged from 2760 to 4137kg/ha.  Thus, among tested genotypes, IBON-174/03 was 
high yielder whereas Bekoji-1was low yielder as compared to other varieties in the tested areas 
(Table 2). SABINI and IBON-174/03 had good agronomic performance and high yield potential 
among varieties. This finding agreed with Yetsedaw et al., (2013) for IBON-174/03. Therefore, 
those varieties recommended for Dabat and similar agro- ecologies. 

At Debark, the analysis of variance indicated that highly significant difference (p≤0.01) among 
treatment means for plant height, thousand seed weight and grain yield. A significant difference 
(p≤0.05) also observed among treatments for agronomic traits for days to heading, days to 
maturity and spike length. Heading and maturity days at Debark were longer as compared to 
Dabat and Wogera trial site. Days to heading ranged from 90 to 100 days (Table 3). The shortest 
days to heading were recorded from Sabini (90 days) and IBON-174/03 (95 days), While the 
longest heading days were recorded from Bekoji-1 and Traveler (100days). Mean values of 
varieties for days to maturity ranged from 160 to 168. Shortest maturity days were recorded from 
SABINI and IBON-174/03, while the longest maturity day was recorded from Friegebs. In plant 
height, the mean values of varieties ranged from 80cm to 110cm. The shortest height was recorded 
from Traveler, while the longest height was recorded from Friegebs (Table 3). 
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Table 3: The mean performance of yield and yield related traits of improved Malt barley 
varieties during 2014 main season at Debark district, North Gondar  

Mean values 

Treatments DHA DMA PLH SPL SPS BMA TSW GYLD 

BEKOJI 1 100 164ab 105a 8.2bc 31 8.1 48d  2907c 

TRAVELER 100 161ab 80d 9.2ab 33 11 53bc 4087ab 

EH-1847 98 164ab 95bc 9.5a 35 10.5 48d 4497a 

FRIEGEBS 98 168a 110a 9.3ab 31.8 11.5 54b 3860b 

SABINI 90 160b 98b 9.3ab 33 10.1 50bcd 4552a 

BAHATI 97 166ab 106a 8.7abc 32 11 59a 4027ab 

IBON 174/03 95 160ab 90c 9.7a 33 11.2 54b 4200ab 

HOLKER 96 166ab 108a 7.8c 32 11 49cd 3758b 

Mean 97 163 99 8.9 32.6 10.58 51.9 3979 

CV (%) 3.1 2.7 3.9 7.2 6.39 19.8 5.5 8.2 

LSD 5 8 6.8 1.1 3.65 3.7 5 569 

Treatment * * ** * ns ns ** ** 

NB. *and ** denote significant difference at P<0.05 and P<0.01, respectively. NS =Non significant. 
DHA=Days to heading, DMA=Days to maturity, PLH=Plant height, SPL=Spike length, 
SPS=Seeds per spike, BMA=Biomass, TSW=Thousand seed weight and GYLD=Grain yield. 

The mean value of genotypes in spike length ranged from 7.8 cm to 9.7 cm. The longest spike 
length was recorded for IBON-174/03 followed by EH1847 and Sabini, respectively, while the 
shortest spike length was recorded for Holker (Table 3). The highest yield was recorded from 
SABINI followed by EH1847 and IBON-174/03 respectively, as reported by Yetsedaw et al., 
(2013) for EH-1847 and IBON174/03, while the lowest yield was recorded from BEKOJI (Table 
3). Therefore, SABINI and IBON-174/03 recommended for Debark area base on their better 
adaptability and yield performance. At Wogera, the analysis of variance indicated that highly 
significant difference (p≤0.01) among treatment means for days to maturity, plant height and 
thousand seed weight (Table 3).  

Table 4: The mean performance of yield and yield related traits of improved Malt barley 
varieties during 2014 main season at Wegera, district, North Gondar  

Mean values 

Treatments DHA DMA PLH SPL SPS BMA TSW GYLD 

BEKOJI -1 71ab 120b 98ab 6.8c 27.6 11.3 39.1cd 3372abc 

TRAVELER 74a 126a 63d 7.9ab 27.2 9.5 36.6d 2673bc 

EH-1847 64bc 117c 100a 8.4a 25.8 12.5 41.4bc 4028ab 

FRIEGEBS 65bc 118c 83c 7.9ab 26 8.7 46a 1986c 

SABINI 61c 112c 85bc 7.9ab 27 13.3 44ab 4473a 

BAHATI 72ab 117c 87abc 6.9c 29.6 11.4 43.7ab 3623abc 

IBON 174/03 61c 112c 93abc 7.9ab 28.4 11.7 44.7ab 4438a 

HOLKER 71ab 120b 89abc 6.7c 28.9 11.9 38.5cd 3370abc 

Mean 67.5 117.9 87.3 7.5 27.6 11.3 41.8 3496.8 

CV (%) 7.07 5.5 9.4 7.4 8.7 18.3 5.3 24.6 

LSD 8 11 14.4 1 4.2 3.6 3.9 1721.5 

Treatment * ** ** * Ns Ns **    * 

*and ** denote significant difference at P<0.05 and P<0.01, respectively. NS =Non 
significant.DHA=Days to heading, DMA=Days to maturity, PLH=Plant height, SPL=Spike length, 
SPS=Seeds per spike, BMA=Biomass, TSW=Thousand seed weight and GYLD=Grain yield. 
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A significant difference also showed at (p <0.05) for days to heading, spike length, and grain yield. 
Days to heading ranged from 61-74 days. The shortest days to heading recorded for SABINI and 
IBON-174/03 (61 days) while the longest days to heading recorded for Traveler (74 days). Mean 
values of days to maturity ranged from 111-126days (Table 4). The longest days to maturity 
recorded for Traveler (126 days) followed by Holker (120 days) and BEKOJI (120 days) (Table 4). 

IBON-174/03 and Sabini significantly start heading earlier and mature early than the other 
varieties. Mean values of plant height ranged from 63-100cm. The tallest varieties were EH-1847 
followed by Bekji-1 and IBON-174/03, while shortest height was recorded from Traveler (Table 
4). Mean values of varieties in spike length ranged from 6.7-8.4cm. The longest spike length was 
recorded for EH-1847 (8.4cm), while the shortest spike length was recorded for Holker (6.7cm). 
Grain weight is important features of cereals in determining the yield potential (Moral et al., 2002). 
Thus, thousand seed weight ranged from 36.6-46gm. At Wogera highest thousand seed weight 
was recorded from FRIEGEBS (46gm), while the lowest was recorded from Traveler (36.6gm). 
Yield is a cumulative result of yield components, thus among tested varieties the highest grain 
yield recorded from SABINI and IBON-174/03, while lowest grain yield recorded from Friegebs 
(Table 4). Therefore IBON174/03 and SABINI are recommended for production at wogera area.  

Table 5: The mean performance of combined analysis of Malt barley varieties tested at Dabat, 
Debark and Wegera station (2014 cropping season). 

Mean values 

Varieties  DHA DMA PLH SPL SPS BMA TSW GYLD 

BEKOJI 1 81a 135a 97.4a 7.4e 28.1 9.2c 41.8d 3013c 

TRAVELER 81a 136a 70.1d 8.4bc 28.1 10.5bc 43.7d 3599a-c 

EH1847 77bc 134a 95ab 9a 29 11.3ab 43.3d 4152ab 

FRIEGEBS 76c 136a 95.2ab 8.2cd 27.6 11.1ab 49.2ab 3107c 

SABINI 70d 127b 87.5c 8.4bc 28.8 12.7a 46c 4228a 

BAHATI 79ab 135a 94.5ab 7.7de 29.2 10.7bc 50.3a 3807ab 

IBON 174/03 72d 127b 90bc 9a 29.7 12.1ab 49ab 4239a 

HOLKER 79ab 135a 95.4a 7.4e 28.9 11.1ab 42.2d 3512bc 

Mean 77 133 91 8.2 28.7 11.1 45.5 3707 

CV (%) 4.4 2 6.5 6.9 7.2 16.7 5.1 18.7 

LSD 3 2.5 5.5 0.54 2 2 2.2 660 

Treatment ** ** ** ** ns * ** ** 

Location ** ** ** ** ** ns ** ns 

Loc.*Trt. ns ** ** ns ns * * ns 

*and ** denote significant difference at P<0.05 and P<0.01, respectively=Non 
significant.DHA=Days to heading, DMA=Days to maturity, PLH=Plant height, SPL=Spike length, 
SPS=Seeds per spike, BMA=Biomass, TSW=Thousand seed weight and GYLD=Grain yield. 

Combined Analysis 

The combined analysis of variance showed that highly significant difference among varieties for, 
days to heading, days to maturity, plant height, spike length, and grain yield. Biomass also 
exhibited significant difference, but seeds per spike showed no significant difference among 
varieties.  The location also contributed to the significant effect for all yield components, but the 
final biomass and grain yield was not affected by location (non-significant). The interaction of 
both location and genotype showed a highly significant effect on days to maturity and plant 
height. The interaction effect also contributed to biomass yield. The rest of the yield and yield 
components were not affected by the interaction of location by genotype. Therefore, all varieties 
had similar yield performance across location. The average heading days ranged from 70-81 Days 
and minimum and maximum days was recorded on varieties SABINI (70days), TRAVELER 
(81days) and BEKOJI-1 (81 Days), respectively. The average maturity days ranged from 127-136 
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days. The minimum and maximum days was recorded on SABINI and IBON 174/03(127 Days) 
and TRAVELER (136 Days). IBON-174 and SABINI are early matured varieties among tested 
varieties. Average plant height ranged from 70-97cm. Among the varieties, TRAVELER has the 
shortest height (70cm), and BEKOJI has the longest height (97cm) among tested varieties. Average 
biomass yield ranged from 9.2-12.7t/ha. Lower and higher average biomass was recorded on 
variety BEKOJI-1(9.2t/ha) and SABINI (12.7t/ha). Among the tested varieties, IBON-174/03 and 
SABINI exhibited maximum biological yield. Finally, the tested varieties exhibited average grain 
yield from 3013-4239 kg/ha. The lowest and highest grain yield was recorded on variety BEKOJI-
1(3013kg/ha) and IBON- 174/03(4239kg/ha), respectively. The overall combined analysis 
indicated IBON-174 and SABINI varieties are high yielder and well adapted at the tested sites.  

CONCLUSION  

The analysis of each location and aver all combined analysis of variance of three environments 
indicated that highly significant difference at p≤0.05. The interaction of environment by 
genotype   contributed highly significant and significant effect on days to maturity, plant height 
and biomass yield, respectively. The rest of the yield and yield components were not affected 
by the interaction of environment by genotype. Therefore, all varieties had similar yield 
performance across location. Among tested varieties in three locations Ibon-174/03 and Sabini 
were early maturing type and well adapted and high yielder. Therefore, those varieties are 
recommended in the highland areas of North Gondar Zone and similar agro- ecologies.  
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