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   Abstract 

The study was conducted in the winter season (2020-2021) in Al Bulatif area - Al Muthanna 

Governorate using a randomized complete block design with three replications in order to 

study effect of different population   of the biological inoculum (0.5, 1, 1.5%) without 

applying (B1) and at a concentration of 0.5 kg.ha
1 

(B2) , and at a concentration of 1.0 kg H
1 

(B3), and at a concentration of 1.5 kg.H
1 

(B4), in some vegetative properties on the growth 

and yield of three cultivars of Hordeum vulgare L. (Al Buraq,A2 Ebaa 99, A3 Ebaa 265), and 

through the statistical analysis it was evaluated that the addition of different population   of 

the bio-bacterial gave significant differences compared to the comparison treatment. 

Treatment (B4) The highest percentage of increase in most of the studied properties was for 

barley plant (plant height, leaf area, grain yield) and the average properties were (96.57 cm, 

16.570 cm2, 2.95 tons ha
-1

) respectively compared to the control treatment (without applying  

the biofertilizer). 
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Introduction 

The use of natural materials such as 

organic fertilizers and bio-fertilizers is a 

suitable alternative to chemical fertilizers, 

and it is one of the modern technologies 

that have been used recently (Al-Wahaibi, 

2008). The use of bio-fertilizers is a very 

successful method for agriculture because 

of it his very beneficial effect in increasing 

productivity in quantity and quality and at 

lower costs because it is simply micro-

organisms compatible with micro-

organisms that work to provide the 

nutrients necessary for plant growth, Bio-

fertilizers contribute to improving the 

properties of the soil through the 

decomposition of waste materials (animals 

and plants) and the incorporation of the 

released products and elements with the 

soil.Furthermore They act as plant growth 

regulators, and their task is to secrete some 

antibiotics that work to resist many 

endemic diseases in the soil (Kumar, 

2010). 

The mechanism of bio-fertilization is 

basically changing the microbial content in 

the rhizosphere through pollination of soil , 

seeds or both with microorganisms isolated 
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from their natural environments, and then 

growing them in the laboratory and 

applying  them to agricultural soils for 

different types of crops, and these 

organisms also contribute to dissolving 

elements associated with clay minerals, 

which maintain soil fertility and natural 

properties (Mazid and Khan, 2014) .  

Barley is one of the most important 

strategic crops and ranks fourth among 

field crops after wheat, rice and maize in 

terms of area and production. The area 

planted with the crop globally reached 

1.158 million hectares, with an average 

productivity of 134 million tons 

(Agricultural Statistics Directorate ,2019) . 

Barley tolerates adverse environmental 

conditions, drought and salinity of 

irrigation water (Al-Dulaimi, 2015). The 

cultivated area in Iraq is estimated at 36% 

of the total area planted with grain crops, 

with a productivity of 303,114 tons 

annually.  on 2019 the cultivated area was 

930.25 thousand hectares, with a 

productivity of (1519) million tons 

(Agricultural Statistics Directorate, 2019). 

Therefore, this experiment was applied in 

order to find out the following: 

1- Studying the effect of applying  

different population   of bacterial inoculum 

on the growth and yield of barley and 

potential increasing of the availability of 

nutrients in the soil 

2- Studying the effect of different cultivars 

of barley on growth and yield. 

Materials and methods 

Bio-fertilizer source 

Imported bio-fertilizer was obtained 

(WHEAT & BARLEY Biozar )  

(Nano Biological Fertilizer Biozar is a 

powerful combination of useful 

microorganisms and the micro nutrition 

and nanotechnology),(Pseudomonas, 

Bacillus and Azospirillum)  

from the State of Iran and confirmatory 

tests were conducted on it for the purpose 

of verifying its effectiveness and knowing 

the appropriate recommendation that fits 

with the soil of Iraq. 

Preparation of bacterial fertilizer 

concentrations 

Three concentrations (0.5, 1, 1.5) kg hac
-1

 

of the bacterial fertilizer were prepared for 

each of the bacteria (Pseudomonas, 

Bacillus and Azospirillum) separately by 

adding 0.5 kg of the bacterial fertilizer to 

0111 ml of distilled water, and followed 

the same method with the other 

concentrations, and kept until use in 

subsequent experiments. 

field experiment 

The agricultural land was prepared by 

plowing, smoothing, leveling and dividing 

it into square panels with dimensions of 

(2*2) m
2
, the panels were separated from 

each other by making 0.75 m
2
 wide 

shoulders to prevent pollution from 

occurring during irrigation. Three cultivars 

of barley (Buraq A1, Ebaa 99 A2, Ebaa 

265 A3) were planted after inoculating 

them with the bacterial suspension 

containing three concentrations (0.5, 1, 

1.5%) and each concentrations separately, 

where 0.05 kg of seeds were contaminated 

in 1 liter of bacterial suspension for two 

hours before starting the cultivation 

process, after which it is dried for half an 

hour away from air and sunlight, After 

germination of seeds and reaching 

maturity, The following plant 

measurements were taken : 

1-  Plant height.cm
-1

 : Five plants 

were randomly selected from each 

experimental unit. 
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2- Grain yield, kg.dunum
-1

 : It was 

calculated on the basis of the 

square meter of the median lines of 

each experimental unit, and the 

yield was adjusted on the basis of 

14% moisture (Briggs and Ytinfisu, 

1980). 

3- Leaf area cm
2
: It was calculated 

from five plants taken randomly 

according to equation (Thomas 

,1975). 

Leaf area = leaf length x center width x 

correction factor (0.95). 

  Statistical Analysis 

The data were statistically analyzed using 

Genstat program. The means were 

compared using the least significant 

difference (L.S.D) at the 0.05 level to 

know the nature of the differences between 

the treatments (Al-Rawi and Khalaf Allah, 

2000). 

Results 

plant height (cm) 

The results of the statistical analysis (Table 

1) indicated the significant effect of 

different concentrations of bacterial 

inoculum and cultivars on the plant height 

trait, and the interaction between them did 

not show any significant effect on this trait. 

Treatment (B4) significantly outperformed 

all treatments and gave the highest mean of 

96.57 cm. It was noted that the use of 

different population   of the bio-inoculum 

led to a significant increase in the plant 

height characteristic compared to the 

comparison treatment, and it did not differ 

significantly from the treatment B3 and 

B2, which were given averages of (95.23 

cm, 93.33 cm) sequentially compared to 

the comparison treatment (B1) Which gave 

an average of 84.33 cm for this trait. 

It was also found that there is a significant 

effect of the barley crop cultivars on the 

plant height trait, as an A2 grade is 

significantly outperformed by giving it the 

highest average for the plant height trait 

96.95 cm with a percentage increase of 

12.21% over the A3 variety, followed by 

the A1 variety with  an average height of 

93.75 cm , while the A3 variety recorded 

the lowest rate of plant height 86.40 cm. 

 

Table (1) Effect of bio- inoculum and varieties and the interaction between them on 

plant height (cm). 

inoculum 

 

cultivars 

B1 B2 B3 B4 Mean 

A1 79.00 95.30 100.10 100.60 57.39 

A2 88.50 98.20 99.00 102.10 59.59 

A3 59.50 86.50 86.60 87.00 59.68 

mean 84.33 57.77 59.57 59.93  

L.S.D 0.05 Cultivars Inoculum interaction  

7.24 9.35 N.S 
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leaf area (cm
2
) 

The results of the statistical analysis in 

Table (2) indicate the presence of a 

significant effect of the biological 

inoculum on the characteristic of the area 

of the flag leaf for the barley crop, while 

the varieties and the interaction between 

them did not appear to have any significant 

effect in this trait. 

Treatment (B4) significantly outperformed 

all treatments and gave the highest mean of 

16.570 cm
2
. The use of different 

population   of the bio- inoculum led to a 

significant increase in the trait of the area 

of the flag leaf compared to the control 

treatment , and did not differ significantly 

from the treatment B3 and B2, which were 

given averages of (15.110 cm², 15.350 

cm²) sequentially, compared to the 

comparison treatment (B1) which gave the 

lowest average for these The characteristic 

was 13,643 cm
2
.

 

grain yield (ton ha
-1

) 

The results of the statistical analysis (Table 

3) indicated the significant effect of the 

bacterial inoculation on the trait of grain 

yield ton ha
-1

, while the cultivars and the 

interaction had no significant differences 

in this trait. 

Treatment (B4) significantly outperformed 

all treatments and gave the highest average 

of 2.95 ton ha
-1

. The use of different 

population   of the biological inoculum led 

to a significant increase in the quality of 

grain yield compared to the control 

treatment, and it did not differ significantly 

from the two treatments (B3 and B2) that 

were given averages of (2.66 tons ha
-1

and 

2.45 tons ha
-1

) sequentially compared to 

treatment The comparison (B1) that gave 

the lowest mean for this trait was 2.11 tons 

ha
-1

. 

 

Table (3) Effect of biological inoculum and cultivars and the interaction between them 

on grain yield. 

inoculum B1 B2 B3 B4 mean 

Table (2) The effect of the biological inoculum and the cultivars and the interaction 

between them on the characteristic of leaf area (cm2). 

inoculum 

 

cultivars 

B1 B2 B3 B4 mean 

A1 12.650 16.210 14.730 16.580 29.865 

A2 14.680 15.900 15.500 15.570 29.625 

A3 13.600 13.940 15.100 17.560 29.898 

Mean 27.967 29.798 29.228 29.938  

L.S.D 0.05 Cultivars Inoculum Interaction  

1.691 2.182 N.S 
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cultivars 

A1 1.81 2.09 2.67 2.90 5.79 

A2 2.13 2.62 2.76 3.13 5.99 

A3 2.38 2.64 2.54 2.82 5.95 

Mean 2.12 5.49 5.69 2.95 5.96 

L.S.D 0.05 Cultivars Inoculum interaction  

0.52 0.67 N.S 

 

Discussion 

The reason for the superiority of the 

biological inoculum treatment in the plant 

height is attributed to the merit of the 

pollen mixed with bacteria (Azospirillum 

spp. and Bacillus spp.) and its ability to 

provide nitrogen and phosphorous in a 

ready-made form to the plant, this 

improves the growth of the plant and its 

functional performance, Also, the 

participation of nitrogen and phosphorous 

elements with amino acids, which 

encourages the effectiveness of meristems, 

then increases the height of the plant as a 

result of the optimum utilization of 

nutrients, which leads to an increase in the 

rates of carbon representation, therefore 

positively affects the vegetative growth 

(Naseri et al., 2013 ; Al Shammari, 2018). 

The addition of the bacterial inoculum led 

to an increase in the leaf area of the plant. 

This explains why the B4 treatment was 

superior to its ability to provide nutritional 

support with nitrogen from the beginning 

of cultivation until the flowering stage, 

which is the period during the emergence 

and growth of the leaf occurs, as nitrogen 

is necessary in the metabolic processes that 

occur inside the plant Generally, as the 

increase in nitrogen increases the 

chlorophyll pigment in the leaves and then 

increases the efficiency of the 

photosynthesis process, which is positively 

reflected in the leaf area. This result agreed 

with what was indicated by (Abd et al , 

2016 ; Bashan and De-Bashan ,2005). 

The reason for the existence of significant 

differences in the yield of grains may be 

due to the increase in the nitrogen content 

of the plant, which may increase the vital 

processes, as a result of increasing its 

absorption. The superiority of the bio- 

inoculum treatment (B4) is due to the fact 

that this treatment stimulated the plant to 

grow optimally during the vegetative 

growth stage and to form a good vegetative 

group, which achieved the highest increase 

in yield with this treatment, and this is 

what was the study found (Faraj and 

Khudair , 2015). 
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