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Fertilization is one of the main factors influencing yield and grain quality of 

barely because it participates in numerous metabolic routes. Grain viability 

play important role in malting industry, field emergence, green forage 

(sprouted barley) and quality parameters. In this manner, this investigation 

was designed to study effects of three major elements (N,P,K) and bio- 

fertilizers on productivity and grain quality of three barley cultivars (Giza123, 

Giza131 and Giza136). The fertilization regimes were F1, control without 

fertilization; F2, supplying mineral fertilizers in levels of 45 N,30 P and24 K 

kg/fad as recommended regime; F3, 50% of F2 + biofertilizers (Azotobacter, 

phosphorein and potassmage); F4, 25% of F2 + biofertilizers and F5, 

inoculation with the bio- fertilizers (Azotobacter, phosphorein and 

potassmage). Results of the combined analysis indicated significant varietal 

differences in most yield attributes and all viability traits ( germination %, 

seedling dry weight and vigor index) where, Giza 136 surpassed over the 

other two cultivars( Giza131 and Giza123) .Withal,Giza123 outbraved 

significantly on Giza 136 and Giza 131 in plant height and straw yield 

(kg/fad). The F3 fertilization regime (50% of recommended dose+ bio-

fertilizers Azotobacter, phosphorein and Potassmage) gave the higher most 

value for each of chlorophyll content, plant height, No. of spikes/m
2
, grain 

weight/spike, 1000- grain weight, grain and straw yields kg/fad, harvest index 

and carbohydrate content, seedling dry weight and seedling vigor index, 

while the highest germination (%) was achieved with both fertilization 

regimes F2 and F3 .Mean germination time was not affected by fertilization 

regimes. 
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INTRODUCTION 

Barley (Hordeum vulgare L.) is one of 

the main cereal crops. It grows under 

different environmental conditions globally. 

In Egypt, it grows in a lot of regions as, 

North Coastal, East Sinai, the newly 

reclaimed soils as well as a winter cereal 

crop for grain production, the total 

cultivated area of barley in 2020 season 

reached about 69751 fad (one 

faddan=4200m
2
) and the total production 

exceeded 104092 ton with an average of 

12.44 ardab/fad (one ardab=120kg) (FAO, 

2022). Barley grow successfully in adverse 

conditions such as drought and salinity. 

Barley grains are used as food and malting 

purposes which is utilized for distillation 

and baby foods, cocoa malt drinks and also 

in medicines, while straw is used to feed 

animals. Also, sprouted barley is used as 

animal feed, where the grain can be grown 

immediately after harvest, thus providing 

forage for animals at any time of the year. 

The cutting at early stage at about 50-55 

days after sowing provides good quality of 

fodder particularly in lean period for 

feeding animals (Singh et al., 2017).  

Barley grain contains starch (61.8%), 

protein (13.1%) and insoluble fiber (10.8%) 
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(Helam et al., 1999). Chemical fertilization 

increases the plant growth, yield and vigor, 

but produce polluted plants with hartful, 

toxic chemicals, which are very dangerous. 

The harm effect of the chemical fertilizers 

starts from the industrialization of these 

chemicals. There are some toxic chemicals 

or gases like NH4, CO2, and CH4 etc. which 

cause air pollution, the water eutrophication 

which used as irrigation water and cause 

soil pollution (Sharma and Chetani, 2017).  

Therefore, this is high time to realize 

that the use of the chemical fertilizer for a 

long time too much on the same soil may 

lead to soil degradation and loss of 

beneficial soil microorganisms (Pandiselvi 

et al., 2017). Therefore, to safeguard the 

environment, usage of different types 

of nutrient supplies such as compost, 

organic manures and bio-fertilizers are 

recommended.  

Bio-fertilizers are natural inoculants 

containing one or more species of 

microorganisms. They augment the 

availability of nutrients to the plants with 

mobilizing nutritionally important elements 

from non-usable to usable form through 

biological processes as phosphate 

solubilization, nitrogen fixation, and 

excretion of plant growth promoting 

substances. The role of bio-fertilizers in 

agriculture is essentially, particularly in the 

present context of increased cost of 

chemical fertilizers and their hazardous 

effects on soil and health. Application of 

dual bio-fertilizers and chemical fertilizers, 

compared to the sole addition of bio-

fertilizers, had a higher positive effect on 

productivity of yield (Youssef, 2011).  

Seed viability and vigor play important 

roles in yield potential and seedling 

emergence. Seed is a basic input for 

agricultural development since it ensures 

grain production (Seboka and Deressa, 

2000) and forage production (Massimi et 

al., 2016). Seven phosphorus fertilization 

regimes (PFR) i.e., control, 15 kg P2O5/fad., 

phosphorein, mycorrhiza, 7.5 kg P2O5/fad.+ 

phosphorein, 7.5 kg P2O5/fad.+ mycorrhiza 

and phosphorein + mycorrhiza were studied 

by Khattab et al. (2016), they concluded 

that availability of phosphorus via 

application of any PFR surpassed the 

control in each of wheat number of spikes/ 

m
2
, 1000 grain weight, harvest index and 

grain yield/fad. They also avouched that 

phosphorus fertilization regime included 

chemical and bio-fertilizer i.e. (7.5 kg P2O5/ 

fad. + phosphorein) outyielded other PFR 

and was excellency in each of spike No/m
2
, 

grain weight/ spike, grain number/ spike 

and harvest index. Mariey and Khedr 

(2017) revealed that the highest grain yield 

was produced by each of the cultivars (Giza 

131, Giza 126 and Giza 2000). The 

cultivars which will give high yield, good 

quality and adaptation to stress factors are 

the aim of the research. The production of 

barley cultivars requires quality and healthy 

seeds. Seed germination is a critical stage in 

the plant life (Diaz-Mendoza et al., 2019). 

Variation in seed germination can be 

related to variation genotypes, seed size and 

environments (Paunović et al., 2010). This 

study was carried out to investigate the 

effect of some chemical nutrients (N, P and 

K) and bio- fertilizers on yield, grain 

viability and vigor of some barley cultivars 

(Hordeum vulgare, L.) to reduce the need 

for chemical fertilizer application and 

maximize plant yield and grain quality. 

MATERIALS AND METHODS 

Two field experiments were carried out 

at the Experimental Farm, Fac. Agric.,  

Zagazig Univ., Ghazala farm, Sharqia 

Governorate, Egypt, during the two winter 

seasons of 2018/2019 and 2019/2020 to 

study the effect of chemical nutrients and 

bio-fertilizers on yield, grain viability and 

vigor of some barley cultivars. 

Representative soil sample, collected from 

the experimental sites at the depth of 0–30 

cm before applying fertilizers, were used to 
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determine the soil’s physical and chemical 

properties according to Jackson (1973) as 

shown in Table 1. 

Experimental Design and Treatments 

The experimental design was split plot 
design with three replicates, the main plots 
were devoted to barley cultivars (Giza 123, 
Giza 131 and Giza136). While, the five 
fertilization regimes occupied the sub-plots, 
they were as follows F1, control without 
fertilization, F2, supplying mineral fertilizers in 
levels of 45 N, 30 P and 24 K kg/fad., as 
recommended regime, F3, 50% of F2+ 
biofertilizers (Azotobacter, phosphorein 
and potassmage), F4 25% of F2 + 
biofertilizers and F5, inoculation with the 
bio-fertilizers (Azotobacter, phosphorein and 
potassmage). N as a urea (46% N), 30 kg 
P2O5 fad

-1
 as superphosphate (15.5% P2O5) 

was applied before planting and 24 kg K2O 
fad

-1
 as potassium sulphate (48% K2O) was 

applied at 25 days after sowing (DAS). 
Nitrogen fertilizer was splited into three 
doses, 20% was added at sowing, 40% was 
added 25 DAS and the last dose (40%) was 
applied 50 DAS. The area of each sub-plot 
was (4 m

2
), 2 x 2m. The space between 

plots was 1 m. planting rate of 50 kg 
grain/fad., was used. 

Crop Management 

Barley grains were sown in rows, 15 cm 

apart on 20
th

 and 25
th

 of November in the 

first and second seasons, respectively. The 

preceding crop was maize in both seasons. 

Barley grains were mixed with bacterial 

bio-fertilizers containing (NFB, Bacillus 

polymxa and Azotobacter chroococcum), 

phosphate dissolving bacteria (PDB, 

Paenibacillus polymyxa) and potassium 

dissolving bacteria (KDB, Bacillus cereus). 

Arabic gum 5% as adhesive was used. Then 

after, grains were spread on a plastic sheet 

in shaded place. The bio-fertilizer was 

obtained from Agricultural Research Centre 

Giza, Egypt. Cultural practices were applied 

in both seasons as recommended. 

Field Measurements  

Total chlorophyll content (SPAD value) 

was measured using Minolta SPAD-502 

chlorophyll meter as quantitatively in five 

developed flag leaves at 50% heading stag 

according to Peng et al. (1993). Harvesting 

was carried out at maturity of each cultivar 

in both seasons. The following traits were 

recorded: plant height (cm), spike length 

(cm), number of spikes/m
2
, number of 

grains spike, grain weight/spike (g), 1000- 

grain weight (g) and number of spikes/m
2
. 

Grain and straw yields were determined 

from 1 m
2
. Withal,

 
harvest index was 

calculated as follows = (economic yield/ 

biological yield) x 100. 

Chemical Analysis of Grains 

Sample of grains (10g) was milled into a 

powder which was used to analysis crude 

protein and carbohydrate .protein 

percentage was determined with estimating 

the total nitrogen in the grains and 

calculated by multiplying total N% × 6.25 

as AOAC (2007), Total carbohydrates 

(%)was analyzed by using method 

described by AOAC (2000). 

Viability Measurements 

After harvest, grains were taken to the 

Laboratory of Seed Analysis, Agron. Dept., 

Fac. Agric., Zagazig Univ., Egypt. Grains 

moisture content was about 13%. Barley 

seed dormancy breaking with 10 ºC during 

seven days, as described by the Seeds 

Analysis Rules (MARA, 2009). Standard 

germination test was conducted according 

to International Seed Testing Association 

roles (ISTA, 2003). Four replicates of 100 

seeds per each treatment were placed in 

germination papers, and then incubated in a 

seed germinator at 20°C for 7 days. The 

seeds were evaluated on the 7
th

 day and 

normal seedlings were counted for 

calculation germination percentage (%). 

Speed of germination or mean germination 

time (MGT), was calculated using the 

following formula: (MGT)= Σnd/Σn Where,  
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Table 1. Physical and chemical soil properties (averaged the two growing seasons 2018/ 

2019 and 2019/2020)  

Soil property Value 

Mechanical analysis  

Sand (%) 23.67 

Clay (%) 46.70 

Silt (%) 29.63 

Soil texture Clay 

Chemical analysis 

Organic matter (%) 

Soil EC ds/m            

1.04 

1.88 

pH 7.99 

Available N (ppm) 58.91 

Available P (ppm) 

Available K (ppm) 

8.95 

148.10 

*Central Laboratory of Fac. Agric., Zagazig Univ., Zagazig, Egypt. 

 

n= number of seeds which were germinated 

on day, d= number of days counted from 

the beginning of germination test. First count 

of the percentage of germination was after 

four days and the final score was obtained 

on the seventh day of the test. Seedling dry 

weight (g), was evaluated from five seedlings 

which were oven–dried at 70ºC until 

constant drying weight and seedling vigor 

index (SVI) was calculated as the product 

of germination (%) and seedling dry weight 

(Abdul-Baki and Anderson, 1973). 

Statistical Analysis 

The obtained data were subjected to 

standard analysis of variance and the means 

of treatments were tested for significant 

differences using the least significant 

difference method (LSD) at probability (P = 

0.05) as described by Gomez and Gomez 

(1984). All statistical analyses were performed 

using an analysis, variance technique by 

means of Statistic 9 computer software. 

RESULTS AND DISCUSSION 

Yield and its Attributes 

Varietal differences 

The results showed that, there were 

significant variations among the three 

barley cultivars (Giza 123, Giza 131 and 

Giza 136) in chlorophyll content, plant 

height, spike length, spike number/m
2
, No. 

of grains/spike, spike grains weight, 1000 

grain weight, grain and straw yields (kg/ 

fad.) and harvest index (Tables 2, 3, 4 and 5). 

Results indicated that, Giza 136 cultivar 

produced greater values over both Giza131 

and Giza123 in each of chlorophyll content 

(38.29%), No. of spikes/m
2
 (270.47), No. of 

grains/spike (45.98), 1000-grain weight 

(52.91 g), spike grain weight (2.96 g), grain 

yield (2166.3 kg/fad) and harvest index 

(33.68%). Whereas, Giza123 surpassed 

significantly Giza 136 and Giza 131 in 

plant height and straw yield (kg/fad.) while 

spike length in the two  cultivars  (Giza 136  
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Table 2. Chlorophyll content, plant height, spike length of barley as affected by different 

treatments during 2018-2019 and 2019-2020 seasons 

Treatment Chlorophyll content 

(%) 

Plant height 

(cm) 

Spike length 

(cm) 

Barley cultivar (C)  18/19 19/20 Comb 18/19 19/20 Comb 18/19 19/20 Comb 

Giza 123 36.08b 37.22 36.65b 118.97a 128.59a 123.78a 9.85a 9.46a 9.65a 

Giza 131 37.56a 37.32 37.44ab 106.99b 116.41b 111.70b 8.33b 8.46b 8.39b 

Giza 136 38.44a 38.13 38.29a 103.03c 112.77c 107.90c 10.03a 9.43a 9.73a 

F-test * NS * * * * * * * 

Fertilization regimes (F)           

F1 31.73d 32.23e 31.98e 94.31e 103.54e 98.93e 7.66d 8.25d 7.96e 

F2 40.59b 40.17b 40.38b 114.40b 129.36b 121.88b 10.29a 9.57b 9.93b 

F3 42.40a 42.38a 42.39a 126.36a 135.47a 130.91a 10.84a 10.17a 10.51a 

F4 38.51c 38.58c 38.54c 110.33c 120.53c 115.43c 9.59b 9.09c 9.34c 

F5 33.57d 34.42d 33.99d 102.92d 107.38d 105.15d 8.64c 8.50d 8.57d 

F-test * * * * * * * * * 

Interaction          

C×F * NS NS * * * * NS NS 

Where: F1(without fertilization), F2 100% N, P, K, F3:50% F2 + bio-fertilizer, F4:25% F2 + bio fertilizer and 

F5 : bio fertilizer (Azotobacter + Phosphorein + Botassmage) 

 

Table 3. Spike number/m
2
, number of grains/spike and spike grain weight of barley as 

affected by different treatments during 2018-2019 and 2019-2020 seasons 

Treatment Spike number/ 
-
m

2
 Number of 

grains/spike 

Spike grains 

weight (g) 

Barley cultivar C 18/19 19/20 Comb 18/19 19/20 Comb 18/19 19/20 Comb 

Giza 123 250.40b 240.07 245.23b 41.53c 39.30c 40.42c 2.69b 2.49b 2.59c 

Giza 131 253.87b 253.33 253.60b 44.19b 42.22b 43.21b 2.99a 2.75a 2.87b 

Giza 136 273.80a 267.13 270.47a 46.79a 45.18a 45.98a 3.12a 2.80a 2.96a 

F-test * NS * * * * * * * 

Fertilization regimes (F)          

F1 235.00c 227.11c 231.06d 39.93e 36.01e 37.97e 2.13d 2.13 2.13e 

F2 271.78b 260.11b 265.94b 49.60a 48.78a 49.19a 3.27b 2.87 3.07b 

F3 296.00a 294.33a 295.17a 46.01b 45.66b 45.83b 3.46a 3.24 3.35a 

F4 256.89b 251.56b 254.22c 43.51c 41.64c 42.58c 3.14b 2.66 2.90c 

F5 237.11c 234.44c 235.78d 41.80d 39.08d 40.44d 2.66c 2.50 2.58d 

F-test * * * * * * * NS * 

Interaction          

C×F * NS * * * * * NS * 

Where: F1(without fertilization), F2 100% N, P, K, F3:50% F2 + bio fertilizer, F4: 25% F2 + bio fertilizer and 

F5 : bio fertilizer (Azotobacter + Phosphorein + Botassmage) 
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Table 4. 1000- grain weight, grain yield and straw yield of barley as affected by different 

treatments during 2018-2019 and 2019-2020 seasons 

Treatment 1000 grain weight (g) Grain yield(kg/fad.) Straw yield (kg/fad.) 

Barley cultivar (C ) 18/19 19/20 comb 18/19 19/20 Comb 18/19 19/20 Comb 

Giza 123 51.89b 49.70c 50.79c 2010.5b 1960.5c 1985.5c 4462.4a 4469.0a 4465.7a 

Giza 131 50.81c 51.54b 51.17b 2140.2a 2025.8b 2083.0b 4183.1b 4243.0c 4213.1c 

Giza 136 53.52a 52.30a 52.91a 2212.8a 2119.9a 2166.3a 4155.4b 4372.7b 4264.0b 

F-test * * * * * * * * * 

Fertilization regimes (F)          

F1 45.13e 45.18e 45.16e 1866.3e 1695.5e 1780.9e 3877.7e 3896.9e 3887.3e 

F2 54.96b 53.63b 54.30b 2280.2b 2191.2b 2235.7b 4427.3b 4700.6b 4564.0b 

F3 56.22a 56.48a 56.35a 2471.7a 2401.3a 2436.5a 4793.3a 4788.2a 4790.7a 

F4 53.43c 51.46c 52.44c 2050.3c 1977.9c 2014.1c 4205.7c 4278.0c 4241.9c 

F5 50.62d 49.13d 49.88d 1937.4d 1911.1d 1924.2d 4030.8d 4144.2d 4087.5d 

F-test * * * * * * * * * 

Interaction          

C×F NS * * * * * * * * 

Where: F1 (without fertilization), F2 100% N, P, K, F3:50% F2 + bio fertilizer, F4: 25% F2 + bio fertilizer and 

F5 : bio fertilizer (Azotobacter + Phosphorein + Botassmage) 

 

 

Table 5. Harvest index, protein content and carbohydrate content of barley as affected 

by different treatments during 2018-2019 and 2019-2020 seasons 

Treatment Harvest index (%) Protein content (%) Carbohydrate (%) 

Barley cultivar (C) 18/19 19/20 comb 18/19 19/20 Comb 18/19 19/20 Comb 

Giza 123 30.96c 30.36c 30.66c 8.89 10.41 9.65 49.18b 48.55b 48.78b 

Giza  131 33.78b 32.28b 33.03b 9.39 10.61 9.99 52.29a 50.68a 51.49a 

Giza 136 34.74a 32.61a 33.68a 9.55 9.92 9.74 51.11a 50.55a 50.83a 

F-test * * * NS NS NS * * * 

Fertilization regimes (F)          

F1 32.46b 30.33c 31.40d 8.57c 8.54d 8.56d 48.91c 46.32d 47.62d 

F2 34.009a 31.79b 32.90b 9.85a 11.32a 10.59a 52.73a 50.82b 51.78b 

F3 34.01a 33.39a 33.70a 9.51ab 10.93ab 10.22ab 53.02a 53.51a 53.27a 

F4 32.83b 31.62b 32.23c 9.46ab 10.61bc 10.03b 51.19b 50.52b 50.86c 

F5 32.49b 31.60b 32.05c 8.99bc 10.17c 9.58c 48.45c 48.48c 48.46d 

F-test * * * * * * * * * 

Interaction          

C×F NS * NS * * * * * * 

Where: F1 (without fertilization), F2 100% N, P, K, F3:50% F2 + bio fertilizer, F4: 25% F2 + bio fertilizer and 

F5: bio fertilizer (Azotobacter + Phosphorein + Botassmage) 
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and Giza 123) was at par. It could be 

concluded that variation among the three 

barley cultivars may be due to genetic 

differences as well as the two cultivars 

(Giza 131 and Giza 136) are naked barley, 

while Giza 123 is hulls barley. The higher 

mean values of the previous traits indicate 

the suitable genetic behavior of Giza 136 

cultivar with environment factors which 

may lead to an increasing in spike grain 

weight, 1000-grain weight, number of 

spikes m
-2

, number of grains/spike and 

carbohydrate content. . Similar trend was 

obtained by Alam et al. (2007), Ali (2011), 

Moslim et al. (2017) and Asal et al. (2018) 

who recoded significant differences between 

barley genotypes in yield components. 

Effect of fertilization regimes 

Results in Tables 2, 3, 4 and 5 show that 
there are significant differences among the 
five fertilization regimes in combined 
analysis for all traits under study. From 
results in Tables 2, 3, 4 and 5 it could be 
noted that the fertilization regime (50% of 
recommended dose+bio-fertilizers Azotbacter, 
phosphorein and Potassmage) surpassed all 
others in each of chlorophyll content 
(42.39), plant height (130.91cm), No. of 
spikes/m

2
 (295.17), spike grains weight 

(3.35 g), 1000 grain weight (56.35 g), grain 
yield (2436.5 kg/fad.), straw yield (4790.7 
kg/fad.), harvest index (33.70%) and 
carbohydrate content (53.27%). The 
superiority of fertilization regime (50% of 
recommended dose+ bio-fertilizers Azotbacter, 
phosphorein and Potassmage) in grain yield 
than other fertilization regimes could be 
attributed to its superiority in each of spike 
grain weight, 1000 grain weight, number of 
spikes/m

2
, number of grains/spike and 

carbohydrate content. Also, the highest 
mean value of harvest index (33.70%) was 
obtained by F3 fertilization regime (50% of 
recommended dose+ bio-fertilizers). Thus, 
it is indicated that using bio-fertilizers 
caused an increase in harvest index due to 
effect on dry weight and allocating more 

photosynthetic matters to grain. These 
results are in harmony with El-khawaga et 

al. (2013) as well as Abd El-Razek and 

El-Sheshtawy (2013). The percentages of 
increase in the values of the traits for 
treatment F3 compared to treatment F2 was 
about 4.74%, 6.90%, 5.52%, 9.9%, 8.36%, 
3.64%, 8.24%, 4.73%, 2.37% and 2.80% 
for each of chlorophyll content, plant 
height, spike length , No. of spikes/m

2
, 

spike grains weight, 1000- grain weight, 
grain and straw yields, harvest index and 
carbohydrate content, respectively. Dualist 
application of chemical or chemical + 25% 
bio- fertilizer (as in F2 and F4 fertilization 
treatments ranked second and third 
followed by sole bio- fertilizer fertilization 
treatment (F5). The treatments F2 and F3 
occupied the same statistical group in trait 
spike length. While control treatment F1 
(without any fertilizations) gave the lowest 
values for all previous traits. These results 
are in agreement with those of El-Shahat et 

al. (2014) who reported that all the 
biofertilizers treatments recorded significant 
increases for grains and straw yields as 
compared with uninoculated treatments 
control. Moslim et al. (2017) found that 
replacing 25 or 50% of chemical fertilizers 
by double inoculation of Algae extract + 
Microbein as biofertilizers improved yield 
and its components, (Wali et al., 2021) and 
Abd El-Lattief et al. (2021). Inoculation 
with any of the bacterial strains used and 
mineral fertilizers increased the root and 
shoot weight compared to control                                 
(Mustafa et al., 2006). The present results 
cleared that the positive effect of 
application of 50% chemical NPK + bio-
fertilization may be due to the enhancing 
plant growth which increased plant 
metabolites which encouraged the growth 
of microorganisms through the save of 
chemical NPK fertilizers. 

On the other hand, the fertilization 
treatment F2 (100% of recommended dose 
of N, P, K) was superior to the treatment F3 

and the others in spike grains number and 
the percentage of protein in grains.  
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Interaction Effect  

The interaction effect between barley 

cultivars and fertilization regimes in Figs. 

1, 2, 3, 4, 5, 6, 7, 8 and 9 shows that 

interactions effect were significant on plant 

height (cm), number of spikes/m
2
, number 

of grains/spike, spike grains weight (g), 

1000 grain weight, grain yield ,straw yield, 

protein content and carbohydrate content in 

combined analysis, it appears from figures 

(1-9) that Giza 136 achieved the highest 

value in each of spike grain weight, 1000 

grain weight, number of spikes/m
2
, grain 

yield/ fad., straw yield/fad., carbohydrates 

(%) in grains when fertilizing with 

treatment F3 (50% NPK + biofertilization), 

while Giza 123 achieved the highest plant 

height under the same treatment. Whereas, 

treatment F2 (100% NPK) achieved the 

highest value of spike grain number for 

Giza 136 and the highest protein (%) in 

grains in Giza 131. In general, the control 

treatment gave the lowest values for the 

previous traits in all the cultivars under 

study. From the results of the interaction 

between the cultivars and the different 

fertilization treatments, the role of bio- 

fertilization in improving the productivity 

of the barley cultivars under study while 

reducing the amount used of mineral 

fertilizers is evident, which contributes to 

preserving the agricultural environment 

from pollution. 

Viability and Vigor Traits 

Varietal differences 

The results in Tables 6 and 7 appear 

significant variation among barley cultivars 

in the two seasons and their combined, 

where Giza 136 surpassed Giza 123 and 

Giza 131 in seedling dry weight and 

seedling vigor index. While, the two 

cultivars Giza 136 and Giza 131 gave the 

highest germination percentage (95.47 and 

94%) compared with Giza 123 (91.60%). 

On the other hand, (MGT) was not affected 

by cultivar variation. The varies depending 

on environmental conditions in 

experimental years and on the genetic 

diversity of barley cultivars. These results 

are in agreement with those obtained by 

Coventry et al. (2003), Knežević et al. 

(2011) and Desimir et al. (2019). 

Effect of fertilization regimes 

Analysis of variance indicated that 

fertilization regimes had a significant effect 

on germination (%), seedling dry weight 

and seedling vigor index (Tables 6 and 7). 

Results data revealed significant differences 

among the five fertilization regimes for all 

studied traits, except (MGT). Mineral 

fertilization (F2) and 50% of F2 + bio 

fertilization (F3) was superior and had the 

highest G (%). As regard to seedling dry 

weight and seedling vigor index, (F3) 50% 

F2 + bio fertilization gave the highest values 

compared with the other treatments. 

Moreover, it is obvious from Tables 6 and 7 

that sole bio fertilization and control, 

generally gave the lowest value in most 

traits. Reducing of germination (%) can be 

attributed to, damage of seed were not 

fertilized and with a risk of fungal and 

insect infestation can cause a decline in 

percentage. Seed viability is controlled by 

plant hormones, including abscisic acid 

(ABA), gibberellins, cytokinins etc. 

Germination percentage, seedling dry 

weight and seedling vigor are influenced by 

seed size, with the increase in seed size, 

there was an increase in seed weight, 

germination percentage, and seed vigor as 

estimated by seedling dry weight and 

seedling vigor index. This supports the 

conclusion reported by Bhattacharjee et 

al. (2000) and Desimir et al. (2019). The 

importance of the macro fertilizing is due to 

its impact on physiologic and biochemical 

quality of brewing barley seeds produced, 

(Lanes et al., 2019). 
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Fig. 1. Interaction effect between fertilization regimes and barley cultivars on spike 

grain weight (g) in the combined analysis  

 

 

Fig. 2. Interaction effect between fertilization regimes and barley cultivars on spike 

grain number in the combined analysis  
 

 

Fig. 3. Interaction effect between fertilization regimes and barley cultivars on 1000 grain 

weight (g) in the combined analysis  
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Fig. 4. Interaction effect between fertilization regimes and barley cultivars on spike 

number m
-2

 in the combined analysis  

 

Fig. 5. Interaction effect between fertilization regimes and barley cultivars on grain yield 

kg/fad., in the combined analysis  

 

Fig. 6. Interaction effect between fertilization regimes and barley cultivars on straw 

yield kg/fad., in the combined analysis  
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Fig. 7. Interaction effect between fertilization regimes and barley cultivars on 

carpohydrat contenent (%) in the combined analysis  

 

Fig. 8. Interaction effect between fertilization regimes and barley cultivars on plant 

height (cm) in the combined analysis  

 

Fig. 9. Interaction effect between fertilization regimes and barley cultivars on protein 

content (%) in the combined analysis  
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Table 6. Effect of N, P, K and bio fertilization on germination (%) and seedling dry 

weight of three barley cultivars during two seasons of 2018-2019 and 2019-2020 

Treatment Germination (%) Seedling dry weight(g) 

Barley cultivars (C ) 18/19 19/20 comb 18/19 19/20 Comb 

Giza 123 90.67b 92.53b 91.60c 0.1668c 0.1621c 0.1644c 

Giza 131 94.40a 93.60b 94.00a 0.2614b 0.1771b 0.2192b 

Giza 136 95.20a 95.73a 95. 47a 0.2900a 0.2066a 0.2483a 

F-test * * * * * * 

Fertilization regimes (F)       

F1 89.78c 87.56c 88.67d 0.2124d 0.1615d 0.1870c 

F2 95.56ab 97.78a 96.67a 0.2572b 0.1989a 0.2281b 

F3 96.89a 98.22 a 97.56a 0.2787a 0.1986a 0.2387a 

F4 94.67b 93.78b 94.22b 0.2324c 0.1799b 0.2062b 

F5 90.22c 92.44b 91.33c 0.2162d 0.1707c 0.1934b 

F-test * * * * * * 

Interaction       

CxF NS * * NS * * 

Where: F1 (without fertilization), F2 100% N, P, K, F3:50% F2 + bio fertilizer, F4: 25% F2 + bio fertilizer and 

F5: bio fertilizer (Azotobacter + Phosphorein + Botassmage) 

 

Table 7. Effect of N, P, K and bio fertilization on mean germination time(MGT) and 

seedling vigor index of three barley cultivars during two seasons of 2018-2019 

and 2019-2020 

Treatment Mean germination time(day) Seedling vigor index 

 Barley cultivars (C ) 18/19 19/20 Comb 18/19 19/20 Comb 

Giza 123 2.66b 2.76 2.71 1514.2c 1504.5c 1509.3c 

 Giza 131 2.85a 2.74 2.80 2478.2b 1663.7b 2070.9b 

Giza 136 2.70ab 2.72 2.71 2769.6a 1982.9a 2376.3a 

F-test * NS NS * * * 

Fertilization regimes (F)       

F1 2.75 2.72bc 2.73 1912.6d 1416.4d 1664.5e 

F2 2.78 2.81ab 2.79 2468.3b 1945.6a 2206.9b 

F3 2.74 2.86a 2.80 2716.3a 1955.0a 2335.6a 

F4 2.65 2.67c 2.66 2214.8c 1689.1b 1951.9c 

F5 2.76 2.66c 2.71 1957.9d 1579.2c 1768.5d 

F-test NS * NS * * * 

Interaction       

CxF NS * * * * * 

Where: F1 (without fertilization), F2 100% N, P, K, F3:50% F2 + bio fertilizer, F4: 25% F2 + bio fertilizer and 

F5: bio fertilizer (Azotobacter + Phosphorein + Botassmage) 
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Interactions effect 

Results indicated that there was a 

significant effect due to the interaction 

between cultivars and fertilization 

treatments on all traits of viability and vigor 

as shown in Tables 6 and 7. The interaction 

effect between the two studied factors on 

each of germination (%), seedling dry 

weight, mean germination time and 

seedling vigor index was significant. The 

interaction effect between cultivars and 

fertilization regimes, indicated that Giza 

136 cultivar achieved the highest seedling 

dry weight and seedling vigor index when 

the seed was treated by bio fertilizer and 

applying 50% mineral fertilizer 

recommended dose. While the lowest 

germination (%), seedling dry weight and 

seedling vigor index were obtained by 

Giza123 cultivar under control of 

fertilization treatment (Figs. 11 and 12). 

Moreover, Giza 131 gave the highest 

germination (%) when seeds was treated by 

bio fertilizer + 50% mineral fertilizer 

recommended dose (Fig. 10). Also, Giza 

131 barley cultivar recorded the lowest 

(MGT) when applying mineral fertilization 

only (Fig. 12). 

 

 

Fig. 10. Interaction effect between fertilization regimes and barley cultivars on 

germination (%) in the combined analysis  

 

Fig. 11. Interaction effect between fertilization regimes and barley cultivars on seedling 

dry weight (g) in the combined analysis  
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Fig. 12. Interaction effect between fertilization regimes and barley cultivars on mean 

germination time (MGT) in the combined analysis  

 

Fig. 13. Interaction effect between fertilization regimes and barley cultivars on seedling 

vigor index in the combined analysis 

 

Conclusion 

The results obtained from this study 

summarized that barley yield influenced by 

cultivar differences, fertilization regimes. 

Giza 136 was superior in all traits nearly. 

Moreover, the results showed that 

applying F3 fertilization regime (50% of 

recommended dose from mineral 

fertilization + bio-fertilization) gave the 

highest value for barley yield and 

its attributes compared with 100% 

recommended does from mineral 

fertilization or other bio fertilizer regimes. 

Under this investigation it is possible to 

reduce supply of mineral fertilizers by 50% 

and apply bio-fertilizers while, obtaining 

the best yield from the barley crop. Which 

contributes to preserving the agricultural 

environment from pollution. Also, both of 

F2 and F3 gave the highest germination (%) 

and seedling traits. Germination percentage 

as a marker for determining the capacity of 
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barley plants for predicting the adaptability 

of cultivars during germination, early 

seedling growth and using forage. 
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 الولخص العربٌ

 تأثَر نظن التسوَذ الوعذنٌ والحَوً علي إنتاجَة وحَوٍة حبوب بعض أصناف الشعَر

 راهَن الشرهلسٌأسواء عبذالسلام، سلوى هحوذ الَواني إب

 قسن الوحبص٘ل، كل٘ة الضساعة، جبهعة الضقبصٗق، هصش.

م ببلوضسعتة التجشٗي٘تة قبقشٗتة لضالتة   2012/2020ّ 2012/2012ي ٘أق٘وت تجشبتبى حقل٘تبى خلال الوْسو٘ي الشتتْٗ

ٖ ّالح٘تتْٕ علتتٖ التببعتتة ليل٘تتة الضساعتتة، جبهعتتة الضقتتبصٗق، هحبة،تتة الشتتشق٘ة، هصتتش، بِتتذم دساستتة تتت  ٘ش التستتو٘ذ الوعتتذً

ّكبًتتت هعتتبهلاد الذساستتة كوتتب ٗلتتٖف بتتذّى إمتتبةة استتوذٍ قهعبهلتتة  لشتتع٘شاإًتبج٘تتة، قتتْي ّحْ٘ٗتتة حيتتْة بعتت  أصتتٌبم 

% 00% استوذي هعذً٘تة ، 100لفْستفبت٘ة ّاليْتبست٘ة قااليٌتشّل ، الجشعة الوْصٖ بِب هي الأسوذي الوعذً٘ة الٌ٘تشّجٌ٘٘تة، 

، 123% أسوذي هعذً٘ة + أستوذي حْ٘ٗتة ّأستوذي حْ٘ٗتة ةقت  علتٔ أصتٌبم الشتع٘ش ج٘تضي 20اسوذي هعذً٘ة + اسوذي حْ٘ٗة، 

ةتٖ  تلام هيتشساد. ّتتتلخم أُتن الٌتتبتح الوتحصتل  ّاحتذيّاستخذم تصو٘ن القطع الوٌشقة هتشي، . 131ّج٘ضي  131ج٘ضي 

الصتفبد تحتت الذساستة ةتٖ كتلا الوْستو٘ي ّتحل٘تل التيتبٗي ة٘وب ٗلٖف ّجْد اختلاةبد هعٌْٗة ب٘ي الأصٌبم ةٖ لبلي٘تة  علِ٘ب

تفْقتتب هعٌْٗتتب علتتٔ بتتبقٖ الأصتتٌبم ةتتٖ هحتتتْٓ الأّسال هتتي اليلْسّة٘تتل، عتتذد  131ّأظِتتش الصتتٌز ج٘تتضي الوشتتتش ، 

الستتٌببل/م
2

حيتتة، هحصتتْل الحيتتْة كجن/ةتتذاى، دل٘تتل الحصتتبد  1000، عتتذد حيتتْة الستتٌيلة، ّصى حيتتْة الستتٌيلة، ّصى 

ّهحتْٓ الحيْة هي اليشبُْ٘ذساد ّكتزل  ًستية ابًيتبد، التْصى الجتبم لليتبدسي ّقتْي اليتبدسي. بٌ٘وتب تفتْل الصتٌز ج٘تضي 

ةتتٖ استفتتبن الٌيتتبد، ستتْل الستتٌيلة ّهحصتتْل القتت  كجن/ةتتذاى. لتتن تصتتل الفتتشّل بتت٘ي ابصتتٌبم ال لا تتة التتٖ هستتتْٓ  123

% استتوذي هعذً٘تة + ابستتوذي حْ٘ٗتتة 00ةتتٖ ًستية اليتتشّت٘ي بتتبلحيْة ّكتزل  ستتشعة ابًيتتبد. أدد هعبهلتة التستتو٘ذ الوعٌْٗتة 

صتتفبد الوحصتتْل ّهيًْبتتتَ ةتتٖ الأصتتٌبم ال لا تتة تحتتت الذساستتة. بٌ٘وتتب أعطتتت كتتلا  لوع،تتنللحصتتْل علتتٔ أةلتتل القتت٘ن 

علٔ الق٘ن ببلٌسية للصفبد الحْ٘ٗة ّقْي اليتبدساد. لقتذ % هعذًٖ + حْٕ٘  أ00الوعبهلت٘ي قالتسو٘ذ الوعذًٖ هٌفشدا ّهعبهلة 

حقتق أعلتٔ الٌتتبتح ّأةلتل القت٘ن ليتل هتي  131اظِش التفبعل ب٘ي الأصٌبم ّهعتبهلاد التستو٘ذ الوختلفتة أى الصتٌز ج٘تضي 

د % هعذًٖ + الوخصتيب00هحصْل الحيْة/ةذاى ّهحصْل الق /ةذاى ّهع،ن هيًْبتِوب عٌذ تطي٘ق اليشًبهح ألتسو٘ذٕ ق

% 00الحْ٘ٗة . هي ُزٍ الذساسة ٗتلح دّس التسو٘ذ الحْٕ٘ ةٖ تحس٘ي إًتبج٘ة أصٌبم الشع٘ش تحت الذساستة هتع استتخذام 

 .هي الأسوذي الوعذً٘ة هوب ٗسبُن رل  ةٖ الحفبظ علٔ الي٘ئة الضساع٘ة هي التلْم

 ة.، الصلاحNPK٘أصٌبم الشع٘ش، الي٘و٘بء، التسو٘ذ الحْٕ٘  الكلوات الاسترشادٍة:
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