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Abstract: The study was conducted at Holetta Agricultural Research center of 

seed research laboratory in 2023. The experiment was laid out in four replication of 

completed randomized design under ambient temperature. Four varieties of food 

barley was tested with the objective of evaluation of different seed quality parameters 

among different food barley varieties produced under uniform condition and stored 

under ambient temperature for about six months. The results of analysis of variance 

revealed that, presence of considerable variation among the varieties all tested quality 

parameters. The main traits from physiological quality, the highest result (95.75) was 

recorded by one of the variety HB1307, whereas the lowest germination percentage 

(84.25) was recorded by HB1493. As it’s known germination of the crop have 

parallel relationship with moisture content of seed, the results of this study also 

verified the logic. The variety with higher moisture was register the lower 

germination whereas, the lower moisture was register the higher germination rates. 

All physical and physiological qualities of all varieties was showed acceptance level 

results except HB1493 that register below recommended rate of germination. 
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1. INTRODUCTION 
Barely (Hordeum vulgare L.) is the most 

important cereal in the world in terms of both quantities 

produced and cultivated areas, annually, harvested about 

140 million tons, obtained from 50 million hectares. 

Barley (Hordeum vulgare L.) is most important cereals 

in the world in terms of both quantities produced and 

cultivated areas, annually, harvested area was about 140 

million tons, obtained from 50 million hectares 

(FAOSTAT, 2018). It ranks the fourth most important 

cereal crop, after wheat, maize, and rice, belongs to 

family poaceae. Ethiopia is considered as a center of 

diversity for barely because of the presence of great 

diversity in ecology (Lakew et al., 1997). It was 

categorized among the top ten crop plants in the world 

(ICARDA, 2011). The production of barely in the world 

was around 15.87 million tons more than the previous 

years, compared to last year production, represent an 

increase of 15.87 million tons or 12.33% in barely 

production around the globe (USDA, 2019). The top five 

barely producing countries globally are, European 

Union, Russia, Canada, USA and Argentina; European 

Union produces the largest quantities of barely with an 

estimated production of 20.5 million tons followed by 

Russian Federations with a production of 8 million tons, 

whereas, Canada, USA and Argentina barely production 

was estimated 7.3, 3.1 and 2.8 million tons, respectively 

(USDA,2017). 

 

In our country Ethiopia, barely is the most 

useful staple food from cereal crop next to tef, maize, 

wheat and sorghum (Csa, 2017). The cultivation of 

barely have started 5000 years ago in Ethiopia (Jamal et 

al., 2016) and probably first cultivated by Agew people 

in about 3,000 B.C. (Zemede, 1996). In highland area of 

Ethiopia, like, bale, wollo, North shewa, and some part 

of Arsi areas have bimodal pattern of rainfall allowing 

barely production twice a year in summer and winter 

season (Alemayehu, 2011). In Ethiopia, barely has big 

cultural and nutritional position, it can be used as food, 

fodder and beverages in 20 different (Shewayrga and 

Sopade, 2011; Abraha et al., 2013). It is mainly used for 

making, bread, porridge, soup, and roasted grain and for 

preparing alcoholic and non- alcoholic drinks. In 

addition, its straw conserves as animal feed especially 

during the dry season, thatching roofs, and bedding 

(Bekele et al., 2005). 

 

Quality of seed is influenced by kind of crop 

management practices, storage conditions apart from 

 

 

DOI: https://doi.org/10.36348/merjbs.2025.v05i01.001 

http://www.kspublisher.com/


 

 

 

 

Fikir Desalew & Elsabet Bayisa; Middle East Res J Biological Sci, Jan-Feb, 2025; 5(1): 1-4 

© 2024 Middle East Research Journal of Biological Sciences | Published by Kuwait Scholars Publisher, Kuwait  2 
 

 

 

 

 
 

physical, biochemical and physiological factors of seeds 

(Doijoide, 1988). Among those factors, storage 

conditions play a major role as it is associated with attack 

of storage pests and diseases under variable influences of 

temperature, relative humidity and moisture. 

 

Germination is the growth of plant contained 

within a seed; it results in the formation of seedling. The 

germination of seed depends on both external and 

internal conditions. The most useful internal factors are 

temperature, water, oxygen and sometimes light or 

darkness (Raven et al., 2005) 

 

Early seedling vigor, speed of germination and 

dry matter production per plant were observed with 

decline in germination in germination level of rice 

(Backendam and Grab 1979). High variation and low 

reproducibility among seed vigor test causes hindrance 

to the reliability of vigor test. The seed vigor concept 

developed on the basis of observation of genotypes of 

lots with similar viability performed differently under 

stress condition (Delouche and Baskin, 1973). Seed 

quality refers to seed with high germination percentage, 

seed vigor and seed viability. Seed quality is better when 

the physical quality parameters of seed like, test weight, 

germination percentage (%), root length, shoot length, 

seedling length, speed of germination, vigor index. The 

experiment were consists of four stored barely varieties 

collected from different production fields of early seed 

production sites and stored for about six month in Holetta 

agricultural research center seed store. The objective of 

the present study was to evaluate different quality 

parameters in some barely varieties. 

 

2. MATERIAL AND METHODS 
The experiments were conducted at laboratory 

of seed science and technology in Holeta Agricultural 

Research Center. Four varieties of food barley produced 

under uniform condition and stored under ambient 

temperature for about six months was involved in the 

study. Sample was taken from each seed lot and mixed 

well. The sample were submitted to seed laboratory. 

Working sample was taken from submitted sample by 

using ISTA procedures. The experiment was laid out by 

using complete randomized design (CRD) with four 

replication. All physical and physiological quality traits 

was collected and subjected to analysis by using SAS 

software. 

 

3. RESULT AND DISCUSSION 
The present study was carried out to assess seed 

quality in four varieties of food barely under laboratory 

condition. Thousand seed weight ranged from 46.90 to 

52.38 with grand mean value 49.47. The maximum 

thousand seed weight was depicted by variety HB1963 

(52.38) followed by HB1307 (50.68), HB1493 (47.93), 

HB1966 (46.90). Hewson (1964) found that a lot of 

vegetable species almost in variably produce large 

seedling, when grown larger seeds and there was cloth 

relationship between seed weight. This may be due to the 

greater amount of food reserve and the greater embryo 

size (Wood et al., 1977). Sahoo (2009) reported similar 

results. 

 

Root length was ranged from 5.93cm to 7.43cm 

with grand means of 6.63cm. The maximum root length 

was recorded from the variety HB1966 (7.43cm) and the 

minimum root length was recorded from the variety 

HB1493 (5.93cm). 

 

Shoot length showed significant differences 

across the varieties a range of 5.75cm to 7.68cm. The 

highest value of shoot length was observed in HB1966 

(7.68cm) which was significantly superior to all other 

varieties. The lowest shoot length was recorded from 

HB1963 (5.75cm). The overall means for the shoot 

length of the varieties were 6.92cm. Root length and 

shoot length increased with an increased seed weight, 

this may be due to greater amount of food reserve 

contained and the greater embryo size or both. 

 

Table 1: Means performance of food barely varieties 

Entries SL RL SFW SDW SLL GR% VI-1 VI-2 TSW MC 

HB1307 7.56 6.96 0.63 0.30 7.26 95.75 695.15 28.73 50.68 11.65 

HB1966 7.68 7.43 0.95 0.28 7.56 86.50 653.94 24.22 46.90 11.75 

HB1963 5.75 6.21 0.45 0.40 5.98 85.50 511.29 34.20 52.38 11.48 

HB1493 6.67 5.93 0.65 0.20 6.30 84.25 530.78 16.85 47.93 11.98 

GM 6.92 6.63 0.67 0.30 6.78 88.00 597.79 26.00 49.47 11.71 

SD 0.78 0.59 0.18 0.07 0.65 4.54 78.43 6.36 2.17 0.18 

CV 11.24 8.97 26.78 24.15 9.65 5.16 13.12 24.44 4.39 1.54 

SL- shoot length, RL- root length, SFL- seedling fresh weight, SDW- seedling dry weight, SLL- seedling length, GR%- 

Germination percentage, VI-1- vigor index-1, VI-2- vigor index-2, TSW- thousand seed weight, MC- moisture content. 

 

The Seedling fresh weight was ranged from 

0.45g to 0.95g with its grand mean 0.67g. The maximum 

seedling fresh weight was recorded from variety HB1966 

(0.95g) and the minimum fresh weight was recorded 

from HB1963 (0.45g). The seedling dry weight was 

ranged from 0.20 to 0.40g and its maximum dry weight 

was recorded from the variety HB1963 (0.40g). The 

minimum dry weight was recorded from variety HB1493 

(0.20g). There was significance variation in varieties. 

Hossein et al., (2011) reported that the effect of seed size 

was significant on germination percentage and seedling 

dry weight, which is an important parameter for yield and 

highly affected by genotype and environment. 
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The seedling length is associated with earliness 

of the variety in respect of emergence, plant growth, and 

potential. In this study, the genotype exhibited a wide 

range of seedling length (5.98cm to 7.56cm) with 

significance differences. The maximum seedling length 

was observed from the genotype HB1966 (7.56cm) and 

the minimum was recorded from HB1963 (5.98cm) with 

its grand mean 6.78cm. 

 

The mean performance of the variety for 

seedling vigor index I varied significantly and ranged 

from HB1307 (695.15cm) to HB1963 (511.29cm) and its 

maximum vigor recorded from variety HB1307 

(695.15cm). The grand mean was 597.79cm. It had 

significant variation between them. In Vigor index II, the 

mean performance raged from HB1963 (34.20) to 

HB1493 (16.85), and its grand mean was 26.00. 

 

Thousand seed weight of variety was ranged 

from 46.90 to 52.38 and its maximum weight was 

recorded from variety HB1963 (52.38). The minimum 

thousand weight was recorded from variety HB1966 

(46.90) with its grand mean was 49.47. Similarly, Jan et 

al., (2000) who reported that seed weight decrease as the 

seed generations increased due environmental impacts. 

Ayaz et al., (1999) also reported that agronomic practices 

had significant effects on hundred-grain weight. 

 

The highest moisture content was recorded 

from variety HB1493 (11.98) and the lowest was 

recorded from variety HB1963 (11.48). Its grand mean 

was 11.71. Germination ranged from 84.25% to 95.75% 

with Grand Mean 88.0. The maximum germination 

percentage was exhibited by HB1307 (95.75%). The 

minimum germination percentage was recorded from 

variety HB1493 (84.25%). Which were statistically at 

par with each other. All Genotypes was showed 

significant different. Higher germination of Large Seed 

could be attributed to the higher initial capital which 

conferred initial advantage. Wood et al., (1977) 

reportedly that the bigger sized seeds passes well 

developed embryo which could be the cause for greater 

seed viability against smaller seed. It is similar with the 

finding of Dronawall (1985) 

 

4. CONCLUSION 
Barely (Hordeum vulgare L.) is the most 

important cereal in the world in terms of both quantities 

produced and cultivated areas, annually, harvested about 

140 million tons, obtained from 50 million hectares. 

Quality of seed is influenced by kind of crop 

management practices, storage conditions apart from 

physical, biochemical and physiological factors of seeds 

study was showed significance difference among 

varieties. Seed quality is better when the physical quality 

parameters of seed like, test weight, germination 

percentage (%), root length, shoot length, seedling 

length, speed of germination, vigor index. 

 

The experiment were consists of four stored 

barely varieties collected from different production fields 

of early seed production sites and stored for about six 

month in Holetta agricultural research center seed store. 

The objective of the present study was to evaluate 

different quality parameters in some barely varieties. The 

mean performance of the variety HB1966 was best for 

the parameters like; shoot length, root length, seedling 

fresh weight, seedling length. Variety HB1963 was 

scored the highest mean in seedling dry weight, and 

HB1963 for the parameters vigor index II and thousand 

weights. As a recommendation, to keep the quality level 

of any crop seed, producing seed under by following all 

quality production procedures (internal and external) and 

favoring storage environment to obtain healthy seed as 

well as not storing seed for more than six month if it is 

so, rejuvenating seeds genetic makeup are very 

recommended. 

 

REFERENCE 
• Ayaz, S., Shah, P., Sharif, H. M., & Ali, I. (1999). 

Yield, yield components and other important 

agronomic traits of wheat as affected by seed rate 

and planting geometry. Sarhad Journal of 

Agriculture (Pakistan), 15(4). 

• Bekele, B., Alemayehu, F., & Lakew, B. (2005). 

Food barley in Ethiopia. 

• Central Statistical Agency (CSA). 2017. 

Agricultural Sample Survey 2016/17 (2009 E.C.). 

Volume 1. Report on area and Production of Major 

Crops (Private Peasant Holdings, Meher Season). 

Statistical Bulletin 584. Addis Ababa, Ethiopia. 

• Doijoide, S. N. (1988). Comparison of storage 

containers for storage of French bean seeds under 

ambient condition. Journal of Seed Research, 16, 

245-247. 

• Doijoide, S. N. (1988). Comparison of storage 

containers for storage of French bean seed sunder 

ambient condition. Journal of Seed Research, 16, 

245-247. 

• Dronawall. (1985). The bigger sized seeds passes 

well developed embryo which could be the cause for 

greater seed viability against smaller seed. 

• FAOSTAT. (2018). Food and Agricultural 

Organization of the United Nation. Crops. Internet. 

www.fao.org/faostat/en/#data/QC Accessed: March 

19, 2018. 

• Food Barley: (2005).Importance, Uses and Local 

Knowledge. Proceedings of the International 

Workshop on Food Barley Improvement. 14-17, 

January 2002.  

• Fredy, R. R., Kathleen, D., & David, J. H. (2005). 

The effect of seed source, light during germination 

and cold-moist stratification on seed germination in 

three species of Echinacea for organic production 

HortScience. The American Society for 

Horticultural Science, 40(6), 1751-1754 

• Hossein, F., Moaveni, P., & Marouf, K. (2011). 

Effect of seed size on germination percentage in 



 

 

 

 

Fikir Desalew & Elsabet Bayisa; Middle East Res J Biological Sci, Jan-Feb, 2025; 5(1): 1-4 

© 2024 Middle East Research Journal of Biological Sciences | Published by Kuwait Scholars Publisher, Kuwait  4 
 

 

 

 

 
 

green gram (Vigna radiata L.) Advances in 

Environmental Biology, 5(7), 1674-1679. 

• ICRISAT/ICARDA. (2011). Dry land cereals. A 

global alliance for improving food sufficiency, 

nutrition and economic growth for the world’s most 

vulnerable poor. A CGIAR Research ICRISAT and 

ICARDA to the CGIAR Consortium Board. 

• Jan, A., Hamid, I., & Muhammad, T. (2000). Seed 

rates and sowing dates effect on the performance of 

wheat variety Bakhtawar-92. Pakistan Journal of 

Biological Sciences (Pakistan), 3(9). 

• Lakew, A. B., Gebre, H., & Alemayehu, F. (1996). 

Barley production and research in Ethiopia. In 

Barley Research in Ethiopia. 

• Raven, P. H., Evert, R. F., & Eichhorn, S. E. (2005). 

Biology of Plants, WH Freeman and Company 

Publishers. New York, 944. 

• Shewayrga, H., & Sopade, P. A. (2011). 

Ethnobotany, diverse food uses, claimed health 

benefits and implications on conservation of barley 

landraces in North Eastern Ethiopia highlands. 

Journal of ethnobiology and ethnomedicine, 7, 1-15. 

• United State Department of Agriculture (USDA). 

2017. Ethiopia Grain and Feed Annual Report. 

Global Agricultural Information Network (grain) 

Report ET-1503. Foreign Agricultural Service, 

USDA, Washington, DC. RetrievedJuly22, 2017. 

• United State Department of Agriculture 

(USDA/FAS). 2018. United States Department of 

agriculture, Foreign Agricultural Systems. Market 

and Trade Data Online 

CustomQuery.https://apps.fas.usda.gov/psdonline/a

pp/index.html#app/Accessed March 10, 2018. 

• Zemede, A. (1996). Barley in Ethiopia: the link 

between botany and tradition.182–192, in: Hailu 

Gebre and J.A.G. van Leur (Eds.). Barley Research 

in Ethiopia: Past Work and Future Prospects. 

Proceedings of the 1st Barley Research Review 

Workshop, 16–19 October 1993, Addis Ababa. 

 


