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Abstract 
The present study entitled, “Integrated nutrient management in barley” was conducted during the Rabi 

season of 2017-2018 at the Agronomy Research Farm of Chaudhary Charan Singh Haryana Agricultural 

University, Hisar with the objective to study the effect of different nutrient management practices on 

yield and yield components of barley. The soil of the experimental field is sandy loam in texture, slightly 

alkaline in reaction, low in organic carbon and nitrogen, medium in available phosphorus and potassium. 

The experiment was laid out in Randomized Block Design replicated thrice with ten different treatments 

viz. T1(Control), T2 (Biomix), T3 (Vermicompost @ 5 t ha-1), T4 (Biomix + Vermicompost @ 5 t ha-1), T5 

(50 % RDN + Vermicompost @ 5 t ha-1), T6 (75 % RDN + Vermicompost @ 5 t ha-1), T7 (50% RDN + 

Biomix + Vermicompost @ 5 t ha-1), T8 (75 % RDN + Biomix+ Vermicompost @ 5 t ha-1), T9 (RDN) and 

T10 (RDN + Biomix + Vermicompost @ 5 t ha-1). Overall results depicted that among nutrient 

management practices treatments T10 recorded significantly higher yield attributing characters [Number 

of grains per spike and spike length], grain, straw and biological yield (kg ha-1), of barley. Performance 

in terms of yield of barley in treatment T8 (75 % RDN + Biomix+ Vermicompost @ 5t ha-1) was at par 

with treatment T9 (RDN) and T10 (RDN + Biomix + Vermicompost @ 5t ha-1). Various combinations of 

nitrogen fertilizer, biomix and vermicompost failed to produce any significant variation in test weight of 

barley. 

 

Keywords: nitrogen fertilizer, vermicompost, biomix 

 

Introduction 
Barley (Hordeum vulgare L.) is not only one of the most important foods and feed crop of the 

world but also industrial crop which is the oldest cereal on the earth. It is the world’s fourth 

most important cereal crop after wheat, rice and maize. Barley is grown throughout the 

temperate and tropical region of the world. It is versatile crop which is quite hardy also and 

successfully grown in adverse agro-climatic conditions like drought, salinity and alkalinity. 

Barley is not only used for human food and feed for livestock but also used in the manufacture 

of malt extract which is further utilized for brewing, distillation and baby foods, cocoa malt 

drinks and also in Ayurvedic medicines. Indian barley compares well with the Egyptian and 

Californian barley in malting and brewing. Barley is gives higher response to nitrogenous 

fertilizers than wheat but in case of barley fertilization, one cannot go for higher doses of 

nitrogen. In India increasing dose of nitrogen results in increasing absorption of nitrogen by 

the barley plants and consequently higher protein content in grain, which is an undesirable 

feature from point of view of malting quality. 

Today, barley accounts for 15 per cent of world coarse grains in use. In world, about 70 per 

cent of barley is used for animal feed, 20 per cent for malting and 5 per cent for direct food 

use.  

Biofertilizers are the preparations containing living cells or latent cells of efficient strains of 

microorganisms that helps in uptake of nutrients by their interaction in the rhizosphere when 

applied through seed or soil. There are various types of biofertilizers like Rhizobium, 

Azotobacter, Azospirillum, Blue green algae and Azolla. Biofertilizers add nutrients through
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the natural processes of N2 fixation, solubilizing phosphorus, 

and stimulating plant growth through the synthesis of growth-

promoting substances (Singh et al. 2017a; Singh et al. 2017b; 

Singh et al. 2017c; Singh et al. 2018; Tiwari et al. 2018; 

Tiwari et al. 2019a; Tiwari et al. 2019b; Kour et al. 2019; 

Singh et al. 2019) [10-18]. Biofertilizers play an important role 

in the plant growth as well as they bring down the cost of 

chemical fertilizers e.g nitrogen phosphorous, and potassium. 

The microorganisms in biofertilizer restore the nutrient cycle 

and build up soil organic matter. Inoculation of bacteria like 

Azotobacter, Pseudomonas and Bacillus has synergic and 

additive effects on plant growth besides reducing the cost of 

cultivation. 

Biomix which is a low cost input technology that contributed 

to pollution free atmosphere. It contains a combination of 

Nitrogen fixers, Phosphorus solubilisers and PGPR found to 

enhance the growth of cereals, oilseeds and legumes better 

and save about 20-25% inorganic fertilizers such as 

nitrogenous and phosphorus in case of rice, cotton, chilli, 

groundnut, soybean and pulses. 

Due to prolonged cultivation of crops with recommended 

dose of chemical fertilizers alone, the productivity of soils has 

declined and time has come to figure out the right and well 

matched level of chemical fertilizers with these inoculations 

in case of barley production. Keeping the above aspects in 

view, the present investigations “Yield and yield components 

of barley as influenced by various combinations of nitrogen 

fertilizer, vermicompost and biomix” was planned.  

 

Material and Methods 

Field experiment was conducted during rabi 2017-2018 at the 

Agronomy Research Farm of Chaudhary Charan Singh 

Haryana Agricultural University, Hisar which is situated at 

latitude of 29°10’ North, longitude of 75°46’ East and 

elevation of 215.2 m above mean sea level in the semi-arid, 

subtropical climate zone of India. The experiment was laid 

out in sandy loam (62.8% sand, 19.5 % silt and 16.9 % clay) 

soil which is slightly alkaline in reaction, low in organic 

carbon and nitrogen, medium in available phosphorus and 

potassium. The experiment was laid out in Randomized Block 

Design replicated thrice with ten different treatments viz. 

T1(Control), T2 (Biomix), T3 (Vermicompost @ 5 t ha-1), T4 

(Biomix + Vermicompost @ 5 t ha-1), T5 (50 % RDN + 

Vermicompost @ 5 t ha-1), T6 (75 % RDN + Vermicompost @ 

5 t ha-1), T7 (50% RDN + Biomix + Vermicompost @ 5 t ha-1), 

T8 (75 % RDN + Biomix+ Vermicompost @ 5 t ha-1), T9 

(RDN) and T10 (RDN + Biomix + Vermicompost @ 5 t ha-1). 

Prior to sowing, the seed pertaining to inoculated plots was 

treated with Biomix culture obtained from Department of 

Microbiology, CCS Haryana Agricultural University, Hisar, 

as per treatment. The seed was wetted with sugar solution and 

50 ml of bio inoculants was used as per the recommendation. 

The treated seed was kept in shade for the completion of 

inoculation. Both treated and untreated seeds were sown as 

per the treatments. Sowing of barley was done manually with 

the help of hand plough by pora method on 1st December 

2017 at about 5.0 cm depth by drilling in rows using 90 kg 

seed ha-1and spacing of 22 cm between rows.Pre-sown 

irrigation of 5 cm depth was applied on 18th November 2017. 

One post sown irrigation was applied on 16th January 2018. 

Harvesting was done with the help of sickles manually by 

cutting the plants from the net area of each plot separately on 

20th April 2018. Full dose of Phosphorous and Potassium and 

half of nitrogen as per treatment were applied as broadcast 

and mixing in soil through DAP, MOP and urea, respectively 

before sowing of barley at the time of field preparation. 

Remaining half of nitrogen was top dressed at first irrigation. 

Vermicompost @ 5 t ha-1 was applied as per treatment by 

incorporation in soil before sowing of barley crop. The other 

cultural practices were carried out as recommended for the 

crop. Five representative plants from each plot were selected 

randomly and tagged for recording the effect of different 

treatments on yield attributes. All yield attributes were 

recorded periodically on these randomly selected and tagged 

plants. Grain yields were converted into kg ha-1 on the basis 

of net plot area. Straw yields were recorded by subtracting 

grain yield from biological yield of respective plot. Quality 

parameters protein content was estimated by Protein % = N % 

in grain/straw X 6.25.The experimental data for various 

growth, yield, yield attributing characters, nutrient contents 

uptake and quality parameters was statistically analyzed by 

the methods of analysis of variance (ANOVA) as described 

by Panse and Sukhatme (1985) [8]. The significance of 

treatment effects as well as significance of differences 

between means of two treatments was computed with the help 

of “F” (variance ratio) test. Critical differences (CD) were 

sorted out as described by Gomez and Gomez (1983) [4] as 

follows:  

 

 
 

The expenditure incurred on individual treatment was worked 

out from the detail assessment of the fixed and variable costs 

involved such as land preparation, seed, plant protection, 

chemicals and labour engaged in different operations. Gross 

income for all treatment was calculated separately taking into 

consideration grain and straw yield of barley crop.  

 

Results and Discussion 

Perusal of data in table 1 revealed that spike length was 

highest in treatment T10 (7.66 cm), being significantly higher 

than other treatments but statically at par with treatment T6 

(6.81 cm), T8 (7.23 cm) and T9 (7.41 cm). Similarly number of 

grains/spike was recorded highest in treatment T10 (43.48), 

being significantly higher than other treatments but statically 

at par with treatment T6 to T9. Difference in number of grains 

per spike in treatment T2, T3 and T4 were also not significant. 

The main reason for increased yield attributes of barley might 

be due to release of growth hormones by various biomix. 

Similar findings for yield attributes were reported by Yadav et 

al. (2014), Dhiman and Dubey (2017) and Malik (2017) [20, 2, 

5]. However, various combinations of nitrogen fertilizer, 

biomix and vermicompost did not markedly differ with each 

other in respect of test weight.  

Perusal of data in fig 1 revealed that grain, straw and 

biological yield of barley was significantly affected due to 

various integrated nutrient management practices. There was 

significant increase in grain and straw yield of barley with the 

increasing nitrogen fertilizer, however, treatment T10 (RDN + 

Biomix + Vermicompost @ 5t ha-1) being at par with 

treatment T6, T7, T8 and T9 resulted in significantly higher 

grain yield of barley (4042 kg ha-1). Among various 

combinations of nitrogen fertilizer, biomix and vermicompost 

straw yield was maximum in treatment T10, being 

http://www.phytojournal.com/
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significantly higher than treatment T1, T2, T3 and T4, but 

statically at par with treatment T5, T6, T7, T8 and T9. Least 

value for grain, straw and biological yield was recorded in 

treatment T1 (Control). However, the difference in grain yield 

of barley in treatment T1 (Control) and treatment T2 (Biomix) 

were not significant. Similarly treatment T1 (Control) being at 

par with treatment T2 produced straw yield significantly lower 

than rest of the treatments and the difference in biological 

yield of barley in treatment T5 to T10 were not significant. 

Treatment T8 (75% RDN + Biomix+ Vermicompost @ 5 t ha-

1) being at par with T9 and T10 resulted in 60% higher grain 

yield than treatment T1 (Control). Similar findings were 

reported by Dhiman and Dubey (2017) [2]. An overall increase 

in grain and straw yields due to combine application of 

chemical fertilizer and biofertilizers was also observed by 

Neelam (2009) and Kumar (2005) [6, 7].The main reason for 

higher yield of barley was mainly due to synergistic effect of 

different nutrient sources (Chemical fertilizer vermicompost 

and biomix inoculation). These results confirm the findings of 

Rehman et al. (2010) and Singh and Kumar (2010) [9, 19]. 

 
Table 1: Yield components of barley as influenced by various combinations of nitrogen fertilizer, vermicompost and biomix 

 

Treatments Spike length (cm) Number of grains per spike 1000 grain weight (g) 

T1 : Control 5.73 29.68 41.84 

T2 : Biomix 6.05 32.02 41.89 

T3 : Vermicompost @ 5 t ha-1 6.16 33.16 41.86 

T4 : Biomix + Vermicompost @ 5 t ha-1 6.28 34.68 41.82 

T5 : 50 % RDN + Vermicompost @ 5 t ha-1 6.44 37.72 42.04 

T6 : 75 % RDN + Vermicompost @ 5 t ha-1 6.81 40.48 42.12 

T7 : 50 % RDN + Biomix + Vermicompost @ 5 t ha-1 6.63 41.26 42.93 

T8 : 75 % RDN + Biomix+ Vermicompost @ 5 t ha-1 7.23 42.87 43.45 

T9 : RDN (60 kg N ha-1) 7.41 43.07 43.81 

T10 : RDN + Biomix + Vermicompost @ 5 t ha-1 7.66 43.48 43.88 

SEm ± 0.29 1.66 0.61 

CD at 5 % 0.87 4.93 NS 

 

 
 

Fig. 1: Yield of barley as influenced by various combinations of nitrogen fertilizer, vermicompost and biomix 

 

Conclusion 
Performance in terms of yield and yield attributes of barley in 

treatment T8 (75% RDN + Biomix+ Vermicompost @ 5 t ha-

1) was at par with treatment T9 (RDN) and T10 (RDN + Biomix 

+ Vermicompost @ 5 t ha-1). Hence seed treatment with 

Biomix+ Vermicompost application @ 5 t ha-1 can save 25% 

of RDN in barley crop. They can be a better supplement of 

chemical fertilizer to produce better yield of barley and 

reduces dependence on the chemical fertilizers. 
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