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ABSTRACT: A pot experiment was carried out for investigating the possibility of partial or entire 

replacement of mineral nitrogen fertilizers with organic and biofertilizers, aiming to improve the 

efficiency of nitrogen fertilization for barley plant grown on sandy calcareous soil collected from 

Agriculture Research Station in Nubariya. Mineral nitrogen fertilizer was added at the rates 30, 60, 90 

and 120 mg N kg soil
-1

. Phosphorus and potassium were added at the recommended rates of 15 mg P 

and 30 mg K kg soil
-1

, respectively. Organic fertilizers were added from different sources "compost, 

chicken manure and pigeon dung" at a rate of 30 mg kg N soil
-1

 based on their nitrogen content. 

Biofertilization was achieved through the addition of 5g pot
-1 

serialin or/and 5g pot
-1 

phosphorene; 

mixed thoroughly with soil. Upon the observed data, the highest dry matter yield was obtained when 

"compost + serialin" were applied to the soil in combination with mineral-N at addition level of "90 

mg N kg soil
-1
". The highest nitrogen uptake was obtained when the soil was treated with "chicken 

manure + serialin" combined with mineral-N at addition level of 60 mg N kg soil
-1

. The highest 

phosphorus uptake was obtained when soil treated with "chicken manure + phosphorine" combined 

with mineral-N at level of 60 mg N kg soil
-1

. The highest potassium uptake was obtained when soil 

was treated with "chicken manure + serialin" combined with mineral-N at level of 90 mg N kg soil
-1

. 

The highest yield of straw and grains as well as protein content were obtained when soil was treated 

with "chicken manure + serialin" combined with mineral-N at level of 60 mg N kg soil
-1

. 
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INTRODUCTION 

Barley is the fifth most versatile cereal grain 

in the world regarding dry matter yield and is 

considered an essential source of food 

worldwide (Gupta et al., 2010). Because barley 

contains β-glucans, which have been shown in 

recent research to have various health benefits, 

including barley in human food should be 

strongly recommended (Kaur and Das, 2015). 

Sand calcareous soils have high content of 

calcium carbonate and are mostly found in both 

hemispheres' semi-arid and arid subtropics, 

(Wahba et al., 2019). Sand calcareous soils 

usually have low levels of total nitrogen and 

organic matter. Additionally, owing to its high 

pH, phosphate, zinc, and iron are unavailable 

(Fuehring, 1973). 

Mineral N fertilizers are applied to enhance 

the natural soil nutrient supply and compensate 

for the minerals lost by plant product removal, 

leaching, or gaseous loss to supplement the needs 

of crops with high yield potential and provide 

commercially viable yields (IFIA, 2000). Farmers 

focus has shifted to organic fertilizers owing to 

the rising costs of inorganic fertilizers. These 

organic sources improve soil fertility by potentially 

enhancing the physicochemical qualities of the 

soil, which include nutrient availability and plant 

absorption (Muhammad and Khattab, 2009). 
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Organic manures are used aiming to increasing 

soil organic matter content, lowering pH and 

EC, and providing the nutrient elements for 

plant growth, (Mahmoud et al., 2004(. As an 

example of an organic soil amendment that can 

enhance and replace the use of chemical 

fertilizer, compost can provide both macro and 

micronutrients which can promote the crops' 

efficient uptake of nutrients (Martin and Macrae, 

2014). 

Biofertilization is made up mostly of 
sufficient amounts of patent strains of 
microorganisms. These bacteria play specific 
positive roles in seedling growth and soil 
fertility in the rhizosphere, (Saber, 1993). 
Biofertilizer inoculation is considered to reduce 
the need for mineral fertilizers and is an 
advantageous method for soil development, 
lowering agricultural expenditures, and increasing 
crop output since it gives crops access to readily 
available nutrients (Metin et al., 2010). To 
minimize negative effects on the soil, minimize 
intensive chemical fertilizer usage, and optimize 
soil fertilizer use efficiency, it is believed that 
integrating biofertilizers with mineral fertilizers 
is the optimum choice (Singh et al., 1999). 

To improve the effectiveness of nitrogen 
fertilization for barley plants grown on sandy 
calcareous soil, the current study investigated 
the possibility of substituting organic and 
biofertilizers for mineral nitrogen fertilizers, 
either entirely or in part, for barley plant 
fertilization under various levels of mineral-N. 

MATERIALS AND METHODS 

Investigating the possibilities of partially or 
completely replacing organic and biofertilizers 
for barley plant fertilization at varying levels of 
mineral-N, a pot experiment was carried out in a 
greenhouse. Dry matter yield, uptake of macro 
nutrient, protein content and yield productivity 
of barley plant (Hordeum Vulgare Giza 123) 
were measured. 

Soil Characteristics 

Soil texture was sandy loam contented 
(16.5%) calcium carbonate and (0.31%) organic 
matter. The collection of soil samples was done 
from Nubaria Stations, Agriculture Research 
Center. Some physical and chemical properties 
of the soil used are shown in Tables 1, 2 and 3. 

Mineral Fertilizers 

The recommended addition rates for potassium 

and phosphorus were 15 mg P and 30 mg K kg 

soil
-1

, respectively. Phosphorus was added as 

ordinary super phosphate (6.5% P) at rate of 15 

mg P kg soil
-1

 before sowing. Potassium was 

added as potassium sulphate (41% K) at rate of 

30 mg K kg soil
-1

 in two equal doses; before 

sowing and at booting stage. Nitrogen was 

added as ammonium nitrate (33.5% N) at the 

rates of 30, 60, 90 and 120 mg N kg soil
-1

. 

Organic Fertilizers 

Organic N sources; compost (13.3 g N kg
-1

), 

chicken manure (25.8 g N kg
-1

) and pigeon dung 

(32.1 g N kg
-1

) were added at the rate of 30 mg 

N kg soil
-1

. The applied quantities of these 

sources were calculated according to their total 

N content. Some chemical analyses of these 

organic fertilizers are shown in Table 4. 

Biofertilizers 

Biofertilizers were commercially produced at 

Soil Microbiology Unit, Research Institute of 

Soil, Water and Environments, Agricultural 

Research Center. Biofertilization was achieved 

through the addition of 5g pot
-1 

serialin or /and 

5g pot
-1 

phosphorene; mixed thoroughly with 

soil, "5 cm depth from the surface". 

Treatments of the Study 

Treatments were arranged as the simplest 

possible combination between organic fertilizer, 

bio-fertilizer and mineral N fertilizer as following: 

1) Mineral nitrogen, 2) Compost + Serialin, 

3) Compost+Phosphorene, 4) Compost+ Serialin 

+ Phosphorene, 5) Chicken manure + Serialin, 

6) Chicken manure + Phosphorene, 7) Chicken 

manure + Serialin + Phosphorene, 8) Pigeon 

dung + Serialin, 9) Pigeon dung + Phosphorene, 

10) Pigeon dung + Serialin + Phosphorene. 

Seven kilograms of dirt were placed into 

closed-bottom plastic pots with internal 

measurements of 25 and 20 centimeters. Twenty 

barley grains were planted per pot and after 

germination; plants were thinned to five plants 

for each pot. Adjustment of soil moisture 

content was done after germination to be around 

soil field capacity. 
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Table 1. Physical properties of the soil used  

  Mechanical analysis 

CaCO3 (%) OM (%) 
F.C 

 (%) Clay 

(%) 

Silt 

(%) 

Coarse sand 

(%) 

Fine sand 

(%) 
Textural Class 

12.3 18.2 21.4 48.1  Sandy Loam  16.5 0.31 17.1 

 

Table 2. Chemical properties of the soil used  

EC
* 

(dsm
-1

)
 

pH
** 

Soluble ions (me L
-1

)
 * 

Cations Anions 

8.63 7.95 Na
+ 

K
+ 

Ca
2+ 

Mg
2+ 

Cl
- 

HCO3
- 

CO3
2- 

SO4
2- 

41.30 5.42 23.16 19.25 49.71 15.62 Nil 23.80 

*In soil paste extract **Suspension 1:2.5 Soil : Water  

 

Table 3. Nutrients concentration of the soil used  

Available Macronutrients 

(mg kg
-1

 soil) 

Total Micro nutrients 

(mg kg-1 soil) 

Nitrogen Phosphorus Potassium Iron Manganese Zinc 

277 11.5 8.6 523 19.2 1.6 

 

Table 4. Chemical analysis of different organic fertilizers used  

Characteristic 

 Organic fertilizers  

EC* 

dsm
-1

 
pH** 

Organic matter 

(g kg
-1

) 

C / N 

Ratio 

Total N 

(g kg
-1

) 

Total P 

(g kg
-1

) 

Total K 

(g kg
-1

) 

Compost 3.74 7.55 316.4 14.65 13.3 9.6 9.3 

 Chicken Manure 3.75 6.37 538.7 12.43 25.8 4.1 3.1 

Pigeon dung 3.03 6.60 184.2 10.76 32.1 2.8 9.4 

* Water extract of 1 : 10 organic fertilizers : water ** Suspension of 1 : 10 organic fertilizers : water.  

 

 

Experimental Design 

A randomized complete block "factorial" 

design with three replicates was used, involving 

two factors which are:  

1) Nitrogen sources "mineral - organic - bio".  

2) Mineral-N addition rates. 

Plant Samples 

Three different growth stages i.e. 45, 75, and 

140 days after planting, which correspond to 

tillering and booting respectively, were selected 

to gather plant samples. Dried plant samples as 

well as grains were wet digested for determining 

macronutrients (N, P and K). 

Methods of Analysis 

The analyses of soil, organic fertilizers and 

plant samples were conducted according to the 

following methods:  

Soil Analysis 

The modified Walkly and Black method, was 

used to determine the organic matter content of 

the soil (Page et al., 1982). The MgO-Devarda 

alloy was used in a steam-distillation procedure 

to measure the amount of total nitrogen, 

following: 

The procedures outlined by Bremner and 

Keency (Black, 1982). 0.5 N NaHCO3 with a 
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pH adjustment to 8.5 was used to extract the 

total phosphorus, which was then measured 

calorimetrically using ascorbic acid techniques 

(Watanabe and Olsen, 1965). According to 

Jackson (1973), available potassium was 

extracted using 1 N ammonium acetate with a 

pH adjustment to 7.0 and measured using a 

flame photometer. 

Fertilizers analysis 

Water suspension of organic fertilizer was 

used to determine pH using a glass electrode pH 

meter in a ratio of 1: 10 (Jackson, 1973). The 

organic fertilizer's electric conductivity (EC) 

was determined using water extracts at a ratio of 

1:10 as described by Jackson (1973). The 

traditional micro Kjeldahl method was used to 

calculate total nitrogen (Jackson, 1973). At a 

wavelength of 882 nm, total phosphorus was 

measured using a calorimetric method as per 

(Olsen and Sommers, 1982). A flame photometer 

was used to determine the total potassium 

content in accordance with (Jackson, 1973). As 

per (Hesse, 1971) description, Walkly and 

Black's method was utilized to determine the 

total carbon content (g kg
-1

).  

Plant analysis 

Using the micro Kjeldahl method as described 

by Chapman and Pratt (1978), the total 

nitrogen content was ascertained. Using the 

ascorbic acid techniques, the total phosphorus 

concentration was calculated calorimetrically in 

accordance with John (1970). Using a flame 

photometer, the total potassium concentration 

was calculated volumetrically in accordance 

with Brown and Lilliland (1964). For barley 

grains, the protein content "yield quality" was 

determined by multiplying the N content by 5.7, 

per (Bishni and Hughes, 1979). 

Statistical Analysis 

Data were evaluated using statistical methods 

in accordance with Snedecor and Cochran 

(1988). Least significant method was used to 

compare treatment means. The significance 

level for the Differences (LSD) test was set at 

0.05 (Waller and Duncan, 1969). The analysis 

of variance technique of the computer software 

package (MSTAT-C, 1991) was used to do 

statistical analysis. 

RESULTS AND DISCUSSION 

Dry Matter Yield of Barley as Affected by 
Organic and Biofertilization under Different 
Levels of Mineral-N at Different Growth 
Stages 

Concerning the effect of mineral-N addition, 
data presented in Tables 5 and 6 reveals that the 
individual addition of mineral nitrogen up to the 
level of 120 mg N kg soil

-1 
generally increased 

the dry matter yield; and this was found true at 
tillering and booting stages. In this concern, 
Mostafa (2001) found that the addition of N 
fertilizers significantly increased the dry matter 
yield of barley plant. Mohammed (2002) noted 
that adding N-fertilizer up to the level of 50.4 kg 
ha

-1
 increased the dry weight of wheat plants. 

Allam (2005) examined how various nitrogen 
fertilization levels (12.6, 25.2, 37.8, and 50.4 kg 
N ha

-1
) affected the growth of many wheat 

cultivars. He found that the wheat cultivars that 
were subjected to higher nitrogen fertilization 
levels showed a substantial increase in growth as 
compared to the control group, which received 
(12.6 kg N ha

-1
). Koriem (2008) mentioned that 

increasing N addition level up to 42 kg ha
-1 

significantly increased dry matter accumulation 
of wheat plant.  

Regarding the highest dry matter yield, at 
tillering stage the highest value "0.408 g pot

-1
" 

was observed under the addition level of 120 mg 
N kg soil

-1
; while the lowest value " 0.272 g pot

-

1
" was observed under the addition level of 30 

mg N kg soil
-1

. Regarding to booting stage, the 
highest dry matter yield "0.878g pot

-1
" was 

recorded under the addition level of 90 mg N kg 
soil

-1
; while the lowest value "0.342 g pot

-1
" was 

recorded under the addition level of 30 mg N kg 
soil

-1
. Observed data is in confirmation with 

those found by Seadh and Badawi (2007) who 
investigated the impact of five different nitrogen 
fertilizer levels on the dry weight of wheat and 
discovered that the highest value of dry weight 
resulted from fertilizing wheat plants by 262 kg 
N ha

-1
. Borham (2008) revealed that fertilizing 

wheat plants with 50.4 kg N ha
-1

 resulted in the 
maximum means of all wheat development 
parameters. Conversely, the plots with the 
lowest N fertilizer amount (25.2 kg N ha

.-1
) had 

the lowest levels of these traits. Thirupathi et 
al. (2016) noted that dry matter accumulation (g 
plant

-1
) of maize was substantially higher under 

the addition of 225 kg N ha
-1

 than 180 kg N ha
-1

. 
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Table 5. Dry matter yield (g pot
-1

) of barley at tillering stage as affected by organic and 

biofertilization under different levels of mineral N 

Mean 
120 mg N 

kg soil
-1

 

90 mg N 

kg soil
-1

 

60 mg N 

kg soil
-1

 

30 mg N 

kg soil
-1

 

 Mineral - N rates 

Nitrogen Sources 

0.352 0.408 0.382 0.344 0.272 Mineral – N 

1.799 2.311 1.822 1.643 1.421 Compost + Serialin 

1.348 1.477 1.459 1.271 1.184 Compost + Phosphorene 

1.698 2.192 1.712 1.506 1.383 Compost + Serialin+ Phosphorene 

0.941 1.673 0.879 0.683 0.527 Chicken manure + Serialin 

0.780 0.958 0.827 0.742 0.594 Chicken Manure + Phosphrene 

0.813 0.931 0.842 0.792 0.687 Chicken Manure + Serialin + Phosphorene 

0.689 1.129 0.678 0.517 0.433 Pigeon dung + Serialin 

0.428 0.541 0.438 0.372 0.362 Pigeon dung + Phosphrene 

0.632 0.826 0.664 0.531 0.506 Pigeon dung + Serialin+ Phosphorene 

 1.245 0.970 0.840 0.737 Mean 

*NT 0.1426 **NR 0.0902 NT × NR 0.2853 L.S.D 

*NT: nitrogen treatments ** NR: nitrogen rates  

 

Table 6. Dry matter yield (g pot
-1

) of barley at booting stage as affected by organic and 

biofertilization under different levels of mineral-N 

Mean 
120 mg N 

kg soil
-1

 

90 mg N 

kg soil
-1

 

60 mg N 

kg soil
-1

 

30 mg N 

kg soil
-1

 

 Mineral - N rates 

Nitrogen Sources 

0.592 0.741 0.878 0.406 0.342 Mineral – N 

3.732 3.679 5.323 3.159 2.767 Compost + Serialin 

2.603 2.064 4.640 2.052 1.655 Compost + Phosphorene 

3.272 3.398 5.032 2.546 2.113 Compost + Serialin+ Phosphorene 

3.090 3.442 3.448 2.876 2.595 Chicken manure + Serialin 

1.022 1.147 1.204 0.918 0.817 Chicken Manure + Phosphrene 

2.467 2.614 4.039 1.944 1.272 Chicken Manure + Serialin + Phosphorene 

1.916 1.719 3.554 1.247 1.142 Pigeon dung + Serialin 

0.801 1.096 1.195 0.459 0.453 Pigeon dung + Phosphrene 

0.985 0.962 1.692 0.776 0.511 Pigeon dung + Serialin+ Phosphorene 

 2.099 3.087 1.638 1.367 Mean 

NT 0.0412 NR 0.0260 NT × NR 0.0823 LSD 
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Concerning the effect of organic and 
biofertilizers, data reveals that the dry matter 
yield significantly increased at tillering and 
booting stages. In this regard, Basyouny (2001) 
noted that the addition of organic materials 
residues increased the dry matter matter yield of 
barley plants. Aziz et al. (2010) mentioned that 
organic manure substantially improved the plant 
growth, mainly dry matter yield, and this 
improvement was probably due to increased soil 
nutrient availability and uptake by plants. 
El-Guibali - Amal (2016) reported that the 
application of 4.2 m

3
 compost ha

-1
 significantly 

increased N contents in the grains and straw of 
wheat plants. Achari et al. (2021) found that 
higher dry weight (19.58 g) was observed with 
the treatment Azotobacter + Azospirillum + 140 
kg/ha N. Inoculation of biofertilizers stimulated 
the activation of hormones which help in shoot 
and root elongation and high dry matter 
production. 

Regarding the highest dry matter yield, at 

tillering stage, the highest value "2.311 g pot
-1  
"  

was observed under the treatment of "compost + 

serialin" at the addition level of 120 mg mineral 

N kg soil
-1 

compared with "0.408 g pot
-1
"

 
under 

the addition of individual mineral-N. At booting 

stage, the maximum value of dry matter yield 

"5.323 g pot
-1
" was recorded under the treatment 

of " compost + serialin " at the addition levels of 

90 mg mineral N kg soil
-1 

compared with  " 0.878 

g pot
-1
"

 
under the addition of individual mineral-

N. The obtained data is consistent with the 

studies conducted by Amin and Leitch (2009) 

who assessed the relative efficiency of organic 

manure on spring barley production, and they 

found that organic manure gave the highest 

values of dry matter production. 

Macronutrients Uptake by Barley as 

Affected by Organic and Biofertilization 

Under Different Levels of Mineral-N at 

Different Growth Stages 

Nitrogen uptake 

Regarding the effect of mineral nitrogen 

addition, data presented in Tables 7, 8, 9 and 10 

indicates that the individual addition of mineral 

nitrogen up to the level of 120 mg N Kg soil
-1 

generally increased the N uptake; and this was 

found true at all growth stages under study. In 

this regard, Amer (2005) stated that N uptake by 

wheat at booting and maturity stages increased 

with increasing fertilization up to 50.4 kg N ha
-1 

in normal soil. Abu-Grab et al. (2006) stated 

that adding N fertilizers at the level of 90 kg N 

increased N uptake of wheat. According to 

Antoun et al. (2010), there was a significant 

increase in the amount of nitrogen absorbed by 

the wheat plant's grains and straw when the 

amount of mineral nitrogen fertilizer was 

increased from 10.5 to 21, 31.5, and 42 kg N ha
-1
. 

According to Mosaad et al. (2013), applying 

mineral fertilizer rates up to 37.8 kg N ha
-1

 

enhanced the amount of N absorbed by wheat 

grains and straw. 

Concerning the highest N uptake, at tillering 

stage, the highest value "11.56 mg pot
-1

" was 

recorded under the addition level of 120 mg N 

kg soil
-1

; while the lowest value "5.11 mg pot
-1

" 

was recorded under the addition level of 30 mg 

N kg soil
-1

.  

Regarding the booting stage, the highest N 
uptake "13.86 mg pot

-1
" was observed under the 

addition level of 90 mg N kg soil
-1

; while the 
lowest value "7.76 mg pot

-1
" was observed under 

the addition level of 30 mg N kg soil
-1

. At the 
maturity stage, the highest N uptake of straw and 
grain "20.02 and 61.21 mg pot

-1
, respectively" 

were obtained under the addition level of 60 mg 
N kg soil

-1
; while the lowest values "17.05 and 

36.22 mg pot
-1
" were obtained under the addition 

level of 30 mg N kg soil
-1

. In this regard, Faizy 
et al. (2010) stated that N uptake by wheat 
grains and straw increased with increasing N 
addition level up to 58.8 kg ha

-1
, and the highest 

values were "2.41 and 5.97 kg ha
-1

" under the 
application of 58.8 kg ha

-1
; and the lowest 

values were "2.15 and 1.28 kg ha
-1

" for N uptake 
by grain and straw respectively, at zero N 
application. Youssef et al. (2011) reported that 
an addition level of 37.8 kg N ha

-1
, wheat grain 

exhibited the maximum N uptake, measuring 
20.61 kg N ha

-1
. El-Hamdi et al. (2012) reported 

that increasing N application led to a considerable 
increase in N uptake by wheat grain and straw. 
The greatest results, 20.15 and 23.67 kg N ha

-1
 

for grains and straw, respectively, were recorded 
when 31.5 kg N ha

-1
 was used. Ayadi et al. 

(2014) mentioned that wheat grains uptake of 
nitrogen rose dramatically as nitrogen application 
increased; and the application of 150 kg N ha

-1
 

resulted in the maximum nitrogen uptake by 
grains (104.5 kg ha

-1
).  
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Table 7. Nitrogen uptake (mg pot
-1

) by barley at tillering stage as affected by organic and 

biofertilization under different levels of mineral-N 

Mean 
120 mg N 

kg soil
-1

 

90 mg N 

kg soil
-1

 

60 mg N 

kg soil
-1

 

30 mg N 

kg soil
-1

 

 Mineral - N rates 

Nitrogen Sources 

8.90 11.56 10.33 8.58 5.11 Mineral – N 

42.83 54.10 41.24 39.63 36.34 Compost + Serialin 

30.90 37.63 31.56 28.29 26.13 Compost + Phosphorene 

38.92 48.20 40.93 34.57 31.98 Compost + Serialin+ Phosphorene 

23.51 30.94 23.37 20.91 18.83 Chicken manure + Serialin 

18.89 20.38 19.33 18.01 17.83 Chicken Manure + Phosphrene 

19.93 25.36 21.92 16.47 15.98 Chicken Manure + Serialin + Phosphorene 

15.73 23.15 17.49 12.44 9.83 Pigeon dung + Serialin 

10.96 13.41 11.99 10.40 8.04 Pigeon dung + Phosphrene 

14.26 20.75 15.83 11.26 9.21 Pigeon dung + Serialin+ Phosphorene 

 28.55 23.40 20.06 17.93 Mean 

NT 2.4071 NR 1.5224 NT×NR .8141 L.S.D 

 

Table 8. Nitrogen uptake (mg pot
-1

) by barley at booting stage as affected by organic and 

biofertilization under different levels of mineral-N 

Mean 120 mg N 

kg soil
-1

 

90 mg N 

kg soil
-1

 

60 mg N 

kg soil
-1

 

30 mg N 

kg soil
-1

 

 Mineral - N rates 

Nitrogen Sources 

11.05 12.64 13.86 9.94 7.76 Mineral – N 

60.57 68.13 76.41 56.77 40.97 Compost + Serialin 

35.81 46.62 60.14 22.63 13.83 Compost + Phosphorene 

54.95 56.98 72.51 51.50 38.79 Compost + Serialin+ Phosphorene 

53.59 54.09 69.65 52.42 38.18 Chicken manure + Serialin 

27.66 24.82 56.24 17.75 11.83 Chicken Manure + Phosphrene 

30.89 28.67 53.55 21.61 19.74 Chicken Manure + Serialin + Phosphorene 

30.86 35.39 39.53 32.89 15.61 Pigeon dung + Serialin 

14.97 19.01 19.70 11.34 9.82 Pigeon dung + Phosphrene 

20.76 23.82 29.12 16.13 13.95 Pigeon dung + Serialin+ Phosphorene 

 37.02 49.07 29.30 21.05 Mean 

NT 3.0217 NR 1.9111 NT × NR 6.0435 L.S.D 
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Table 9. Nitrogen uptake (mg pot
-1

) by barley straw as affected by organic and biofertilization 

under different levels of mineral-N 

Mean 
120 mg N 

kg soil
-1

 

90 mg N 

kg soil
-1

 

60 mg N 

kg soil
-1

 

30 mg N 

kg soil
-1

 

 Mineral - N rates 

Nitrogen Sources 

18.86 18.95 19.42 20.02 17.05 Mineral – N 

29.00 25.97 32.94 34.09 22.98 Compost + Serialin 

25.03 23.03 26.39 31.42 19.27 Compost + Phosphorene 

26.23 22.42 29.01 32.64 20.83 Compost + Serialin+ Phosphorene 

36.40 36.07 39.41 46.29 23.84 Chicken manure + Serialin 

25.93 24.08 27.95 29.83 21.87 Chicken Manure + Phosphrene 

32.54 32.52 33.71 41.83 22.10 Chicken Manure + Serialin + Phosphorene 

26.12 23.94 29.22 29.32 21.99 Pigeon dung + Serialin 

21.41 21.66 21.85 24.97 17.16 Pigeon dung + Phosphrene 

23.97 22.48 24.43 26.82 22.14 Pigeon dung + Serialin+ Phosphorene 

 25.11 28.43 31.72 20.92 Mean 

NT 0.1426 NR 0.0902 NT ×NR 0.2853 L.S.D 

 

 

Table 10. Nitrogen uptake (mg pot
-1

) by barley grains as affected by organic and biofertilization 

under different levels of mineral-N 

Mean 
120 mg N 

kg soil
-1

 

90 mg N 

kg soil
-1

 

60 mg N 

kg soil
-1

 

30 mg N 

kg soil
-1

 

 Mineral - N rates 

Nitrogen Sources 

50.2 51.4 51.9 61.2 36.2 Mineral – N 

130.6 105.5 167.8 171.3 77.8 Compost + Serialin 

83.5 79.2 80.7 106.9 67.3 Compost + Phosphorene 

100.9 81.7 120.4 131.2 70.1 Compost + Serialin+ Phosphorene 

155.0 125.1 136.4 267.3 91.2 Chicken manure + Serialin 

124.9 117.6 149.5 160.8 71.7 Chicken Manure + Phosphrene 

150.8 109.6 178.8 232.9 81.9 Chicken Manure + Serialin + Phosphorene 

117.9 76.1 112.4 217.8 65.2 Pigeon dung + Serialin 

64.8 58.5 71.6 86.8 42.1 Pigeon dung + Phosphrene 

65.2 61.1 72.7 79.6 47.2 Pigeon dung + Serialin+ Phosphorene 

 86.6 114.2 151.6 65.1 Mean 

NT 4.1539 NR 2.6271 NT ×NR 8.3077 L.S.D 
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Regarding the effect of organic and 

biofertilizers, data revealed that the N uptake by 

plant has significantly increased at all growth 

stages under study. According to Haas and Défago 

(2005), the explanation for higher nutrient 

uptake by plants treated with efficient bacteria is 

the creation of plant growth regulators by 

bacteria at the root interface, which stimulated 

root growth and facilitated better absorption of 

nutrients from the soil. According to Richa et 

al. (2017), the breakdown of organic matter 

increased the amount of total nitrogen in the 

soil, which increased crop uptake of nitrogen. 

According to Aditi et al. (2019), compost and 

biofertilizer have a positive impact on microbial 

activity and root growth in soil, which 

solubilizes native nutrients and increases plant 

concentration and availability of nitrogen. 

According to Lamlom et al. (2023), applying 

humic acid and biofertilizer statistically increased 

the nitrogen content (2.09 and 2.11%). 

Concerning the highest N uptake,
 
at tillering 

stage, the highest value "54.10 mg pot
-1
" was 

obtained under the treatment of "compost + 

serialin" at the addition level of 120 mg mineral 

N kg
 
soil

-1
 compared with "11.56 mg pot

-1
"

 

under the addition of individual mineral-N. 

Concerning the booting stage, the maximum 

value of N uptake "76.41 mg pot
-1  
" was observed 

under the treatment of "compost + serialin " at 

the addition level of 90 mg mineral N kg
 
soil

-1
 

compared with "13.86 mg pot
-1
"

 
under the 

addition of individual mineral-N. Regarding the 

maturity stage, the maximum N uptake of straw 

and grains "46.29 and 267.3 mg pot
1
, respectively" 

were recorded under the treatment of "chicken 

manure + serialin" at the addition level of 60 mg 

mineral N kg
 
soil

-1 
compared with 20.02 and 

61.2 mg pot
1
 under the addition of greatest N 

contents of wheat grains were achieved when 

microbein was combined individual mineral-N. 

Regarding this aspect, El-Sedfy (2002) mentioned 

that the with compost. Amin and Leitch (2009) 

estimated the relative efficiency of organic 

manure on spring barley production, and they 

revealed that organic manure gave the highest 

values of total N content. According to 

Zaghloul et al. (2010), the use of biofertilization 

produced the greatest N uptake records.  

Phosphorus uptake 

Regarding the effect of mineral nitrogen 

addition, data presented in Tables 11, 12, 13 and 

14 shows that the individual addition of mineral 

nitrogen up to the level of 120 mg N Kg soil
-1

 

generally increased the P uptake; and this was 

found true at all growth stages under study. In 

this concern, Amer (2005) found that P uptake 

by wheat at booting and maturity stages 

increased with increasing fertilization up to 50.4 

kg N ha-
1
 in normal soil. Mohamed et al. (2006) 

stated that the concentration and uptake of 

phosphorus in wheat grains increased with 

increasing N application rate up to 179 kg N ha
-1
. 

According to research by Antoun et al. (2010), 

increasing the amount of mineral nitrogen 

fertilizer from 10.5 to 21, 31.5, and 42 kg N ha
-1

 

significantly increased the amount of P absorbed 

by wheat grains and straw. According to 

Youssef et al. (2013), raising N up to 288 kg ha
-1
 

considerably raised the P concentration in wheat 

grain and straw.  

Concerning the highest P uptake, at tillering 

stage, the highest value "3.18 mg pot
-1

" was 

obtained under the addition level of 120 mg N 

kg soil
-1

; while the lowest value " 1.01 mg pot
-1 

" 

was obtained under the addition level of 30 mg 

N kg soil
-1

. Regarding the booting stage, the 

highest P uptake "2.97 mg pot
-1

" was recorded 

under the addition level of 90 mg N kg soil
-1

; 

while the lowest value "1.31 mg pot
-1

" was 

recorded under the addition level of 30 mg N kg 

soil
-1

. Concerning the maturity stage, the highest 

P uptake of straw and grains "13.43 and 18.22 

mg pot
-1

, respectively" were observed under the 

addition level of 60 mg N kg soil
-1

; while the 

lowest values "3.93 and 9.30 mg pot
-1

" were 

observed under the addition level of 30 mg N kg 

soil
-1

. The obtained results are compatible with 

those found by El-Guibali (2016) who observed 

that the administration of 42 kg N/ha resulted in 

the greatest content values for P absorption. 

Itelima et al. (2018) concluded that plants can 

utilize nutrients when bonded phosphorous was 

dissolved due to decreasing soil pH resulting 

from the acids produced by phosphate-

solubilizing bacteria. 

Regarding the effect of organic and 

biofertilizers, data shows that the P uptake by 

plant significantly increased at all growth stages  
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Table 11. Phosphorus uptake (mg pot
-1

) by barley at tillering stage as affected by organic and 

biofertilization under different levels of mineral-N 

Mean 
120 mg N 

kg soil
-1

 

90 mg N 

kg soil
-1

 

60 mg N 

kg soil
-1

 

30 mg N 

kg soil
-1

 

 Mineral - N rates 

Nitrogen Sources 

2.08 3.18 2.75 1.36 1.01 Mineral – N 

5.33 7.60 5.83 4.23 3.65 Compost + Serialin 

7.71 10.86 7.98 6.23 5.75 Compost + Phosphorene 

6.57 8.46 7.86 6.02 3.92 Compost + Serialin+ Phosphorene 

3.64 4.40 3.57 3.51 3.08 Chicken manure + Serialin 

4.92 7.93 5.82 3.66 2.25 Chicken Manure + Phosphrene 

3.73 7.48 3.27 2.68 1.47 Chicken Manure + Serialin + Phosphorene 

2.44 3.88 2.92 1.64 1.32 Pigeon dung + Serialin 

3.44 4.58 4.29 3.11 1.77 Pigeon dung + Phosphrene 

3.03 4.32 3.37 2.81 1.63 Pigeon dung + Serialin+ Phosphorene 

 6.27 4.77 3.53 2.59 Mean 

NT 0.7376 NR 0.4665 NT × NR 1.4751 L.S.D 

 

Table 12. Phosphorus uptake (mg pot
-1

) by barley at booting stage as affected by organic and 

biofertilization under different levels of mineral-N 

Mean 
120 mg N 

kg soil
-1

 

90 mg N 

kg soil
-1

 

60 mg N 

kg soil
-1

 

30 mg N 

kg soil
-1

 

 Mineral - N rates 

Nitrogen Sources 

2.13 2.92 2.97 1.32 1.31 Mineral – N 

8.51 8.98 10.69 8.72 5.65 Compost + Serialin 

11.77 12.60 18.58 8.76 7.14 Compost + Phosphorene 

11.08 14.44 15.58 7.37 6.91 Compost + Serialin+ Phosphorene 

3.39 4.26 4.41 2.84 2.06 Chicken manure + Serialin 

9.06 9.16 16.19 7.86 3.01 Chicken Manure + Phosphrene 

8.47 11.77 14.25 4.42 3.42 Chicken Manure + Serialin + Phosphorene 

3.59 3.34 6.84 2.54 1.65 Pigeon dung + Serialin 

4.94 4.79 9.87 2.90 2.21 Pigeon dung + Phosphrene 

6.12 6.92 10.42 3.97 3.18 Pigeon dung + Serialin+ Phosphorene 

 7.92 10.98 5.1 3.65 Mean 

NT 0.9445 NR 0.5973 NT×NR 1.8889 L.S.D 
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Table 13. Phosphorus uptake (mg pot
-1
) by barley straw as affected by organic and biofertilization 

under different levels of mineral-N 

Mean 
120 mg N 

kg soil
-1

 

90 mg N 

kg soil
-1

 

60 mg N 

kg soil
-1

 

30 mg N 

kg soil
-1

 

 Mineral - N rates 

Nitrogen Sources 

9.67 9.85 11.56 13.34 3.93 Mineral – N 

18.38 12.23 17.16 38.49 5.62 Compost + Serialin 

23.27 16.41 22.14 39.23 15.31 Compost + Phosphorene 

22.56 13.84 31.38 35.81 9.21 Compost + Serialin+ Phosphorene 

18.62 13.45 15.35 34.37 11.29 Chicken manure + Serialin 

30.04 27.91 38.37 40.97 12.89 Chicken Manure + Phosphrene 

24.43 14.64 34.36 37.41 11.31 Chicken Manure + Serialin + Phosphorene 

13.75 13.74 18.17 18.58 4.49 Pigeon dung + Serialin 

20.29 14.65 19.67 39.78 7.06 Pigeon dung + Phosphrene 

17.90 15.94 22.36 23.21 10.08 Pigeon dung + Serialin+ Phosphorene 

 15.27 23.05 32.12 9.12 Mean 

NT 1.3731 NR 0.8684 NT × NR 2.7461 L.S.D 

 

Table 14. Phosphorus uptake (mg pot
-1
) by barley grains as affected by organic and biofertilization 

under different levels of mineral-N 

Mean 
120 mg N 

kg soil
-1

 

90 mg N 

kg soil
-1

 

60 mg N 

kg soil
-1

 

30 mg N 

kg soil
-1

 

 Mineral - N rates 

Nitrogen Sources 

13.84 13.43 14.41 18.22 9.30 Mineral – N 

19.82 18.23 19.62 26.71 14.72 Compost + Serialin 

31.47 19.11 38.62 49.60 18.53 Compost + Phosphorene 

23.87 24.73 25.50 30.42 14.81 Compost + Serialin+ Phosphorene 

26.19 19.82 30.61 41.43 12.92 Chicken manure + Serialin 

39.54 30.71 42.21 65.12 20.13 Chicken Manure + Phosphrene 

31.79 21.63 39.52 48.31 17.70 Chicken Manure + Serialin + Phosphorene 

15.77 14.22 16.51 20.72 11.64 Pigeon dung + Serialin 

24.33 22.62 25.73 29.34 19.61 Pigeon dung + Phosphrene 

17.28 15.24 17.62 21.41 14.83 Pigeon dung + Serialin+ Phosphorene 

 19.97 27.04 35.13 15.42 Mean 

NT 2.6311 NR 1.6641 NT × NR 5.2623 L.S.D 
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under study. In this aspect, Nautiyal et al. (2000) 

concluded that a variety of soil microorganisms 

may be able to solubilize unavailable forms of 

calcium bound through their metabolic processes 

by excreting organic acids that dissolve chelated 

calcium ions directly and put P into solution. 

Behera and Singh (2010) found that the 

beneficial effects of inoculants and organic 

manure decreased phosphorus fixation by 

causing the chelating effect of micronutrients, 

which likely increases phosphorus availability, 

and by releasing significant amounts of variable 

organic acids during the decomposition process. 

According to El-Guibali (2016), applying 4.2 

m3 of compost ha
-1

 considerably raised the P 

concentrations in the wheat plants' grains and 

straw. According to Kumar et al. (2017), 

inoculation with PGPR enhanced P absorption 

in wheat grains and straw by up to 118% and 

83%, respectively, compared to untreated controls. 

According to Farrag and Baker (2021), the 

addition of organic amendments raised the 

plants' metabolic activity and caused metabolites 

to migrate from the roots and stems toward the 

leaves, increasing the amount of P in the leaves 

and stems. 

Concerning the highest P uptake, at tillering 

stage, the highest value "10.86 mg pot
-1
"

 
was 

observed under the treatment of "compost + 

phosphorine" at the addition level of 120 mg 

mineral N kg soil
 
compared with "3.18 mg pot

-1
" 

under the addition of individual mineral-N. 

Concerning the booting stage, the maximum 

value of P uptake "18.58 mg pot
-1
"

 
was obtained 

under the treatment of " compost + phosphorine" 

at the addition level of 90 mg mineral N kg soil
-1 

compared with "2.97 mg pot
-1
"

 
under the addition 

of individual mineral-N. Regarding the maturity 

stage, the maximum P uptake of straw and grains 

"40.97 and 65.12 mg pot
-1

, respectively" were 

recorded under the treatment of "chicken manure + 

phosphorine" at the addition level of 60 mg 

mineral N kg soil
-1 

compared with "13.34 and 

18.22mg pot
-1
" under the addition of individual 

mineral-N. The observed results agree with 

Neeru et al. (2000) who noted that inoculation 

of wheat varieties with Azotobacter showed 

greater P uptake. El-Sedfy (2002) mentioned 

that the greatest P contents of wheat grains were 

achieved when microbein was combined with 

compost. According to Mustafa et al. (2006), 

the Bacillus inoculation of barley greatly raised 

the P concentration in the plants. Barley's 

increased total P absorption suggested that 

Bacillus may solubilize P. Cathy et al. (2019) 

stated that P concentrations in straw and grains 

had increased significantly in the crop receiving 

straw amendment compared to the control.  

Potassium uptake 

Concerning the effect of mineral nitrogen 

addition, data presented in Tables 15, 16, 17 and 

18 indicates that the individual addition of 

mineral nitrogen up to the level of 120 mg N Kg 

soil
-1 

generally increased
 
the K uptake; and this 

was found to be true at all growth stages under 

study. In this concern, Amer (2005) found that 

potassium uptake by wheat at booting and maturity 

stages increased with increasing fertilization up 

to 50.4 kg N ha
-1
. Mohamed et al. (2006) noticed 

that the uptake of K in wheat grains increased 

with increasing nitrogen applications rate from 

107 up to 179 kg N ha
-1

. According to Antoun 

et al. (2010), there was a considerable increase 

in the K uptake of grains and straw wheat plants 

when the mineral nitrogen fertilizer amount was 

increased from 10.5 to 21, 31.5 and 42 kg N ha
-1
.  

Regarding the highest K uptake, at tillering 

and booting stages, the highest values "9.2 and 

13.7 mg pot
-1

, respectively" were observed 

under the addition level of 120 mg N kg soil
-1

; 

while the lowest values " 5.1 and 6.6 mg pot
-1

 " 

were observed under the addition level of 30 mg 

N kg soil
-1

. However, at maturity stage, the 

highest K uptake of straw and grains "25.01 and 

39.2 mg pot
-1

, respectively" were obtained at the 

addition level of 90 mg N kg
-1

 soil, while the 

lowest values "12.92 and 26.2pot
-1

" were 

obtained under the addition level of 30 mg N kg 

soil
-1

. The obtained results are compatible with 

that found by El-Barbary (1998) who studied 

the effect of applying N fertilizer starting from 

8.4 up to 29.4 kg N ha
-1

, and obtained greater 

concentration value of K in grains of wheat. 

According to Youssef et al. (2011), wheat 

grains' uptake of potassium increased noticeably 

as N levels rose, reaching its maximum at 37.8 

kg N ha
-1

, with grains absorbing 7.14 kg K ha
-1

. 

According to El-Guibali (2016), using 42 kg 

N/ha resulted in the greatest content values for 

K absorption. 
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Table 15. Potassium uptake (mg pot
-1

) by barley at tillering stage as affected by organic and 

biofertilization under different levels of mineral-N 

Mean 
120 mg N 

kg soil
-1

 

90 mg N 

kg soil
-1

 

60 mg N 

kg soil
-1

 

30 mg N 

kg soil
-1

 

 Mineral - N rates 

Nitrogen Sources 

7.6 9.2 8.6 7.3 5.1 Mineral – N 

51.2 52.2 77.6 64.3 10.7 Compost + Serialin 

35.8 55.7 35.3 34.3 17.7 Compost + Phosphorene 

54.4 94.3 57.4 53.6 12.2 Compost + Serialin+ Phosphorene 

28.2 38.6 31.1 27.4 15.8 Chicken manure + Serialin 

20.9 42.0 17.0 13. 5 10.9 Chicken Manure + Phosphrene 

34.4 59.2 37.1 29.8 9.6 Chicken Manure + Serialin + Phosphorene 

14.5 18.5 16.8 12.7 9.8 Pigeon dung + Serialin 

11.9 15.1 12.6 11.4 7.7 Pigeon dung + Phosphrene 

19.2 27.4 21.8 14.8 12.6 Pigeon dung + Serialin+ Phosphorene 

 41.2 31.5 26.9 11.2 Mean 

NT 0.9107 NR 0.5760 NT × NR 1.8213 L.S.D 

 

Table 16. Potassium uptake (mg pot
-1

) by barley at booting stage as affected by organic and 

biofertilization under different levels of mineral-N 

Mean 
120 mg N 

kg soil
-1

 

90 mg N 

kg soil
-1

 

60 mg N 

kg soil
-1

 

30 mg N 

kg soil
-1

 

 Mineral - N rates 

Nitrogen Sources 

11.0 13.7 13.2 10.5 6.6 Mineral – N 

47.8 53.3 48.6 45.5 43.9 Compost + Serialin 

45.2 48.0 46.8 44.3 41.8 Compost + Phosphorene 

76.3 105.5 87.3 81.4 30.9 Compost + Serialin+ Phosphorene 

48.8 53.1 50.2 47.6 44.2 Chicken manure + Serialin 

21.2 29.2 21.9 19.2 14.6 Chicken Manure + Phosphrene 

33.5 53.8 47.9 20.8 11.3 Chicken Manure + Serialin + Phosphorene 

16.8 23.7 15.2 14.9 13.4 Pigeon dung + Serialin 

14.0 21.6 14.4 11.7 8.3 Pigeon dung + Phosphrene 

25.1 40.1 30.2 16.4 13.5 Pigeon dung + Serialin+ Phosphorene 

 44.2 37.6 31.2 20.9 Mean 

NT 1.2081 NR 0.7641 NT × NR 2.4163 L.S.D 
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Table 17. Potassium uptake (mg pot
-1

) by barley straw as affected by organic and biofertilization 

under different levels of mineral-N 

Mean 
120 mg N 

kg soil
-1

 

90 mg N 

kg soil
-1

 

60 mg N 

kg soil
-1

 

30 mg N 

kg soil
-1

 

 Mineral - N rates 

Nitrogen Sources 

19.58 18.92 25.01 21.46 12.92 Mineral – N 

29.84 25.04 45.78 30.56 17.98 Compost + Serialin 

29.69 27.64 32.81 30.67 27.64 Compost + Phosphorene 

39.13 35.73 49.36 42.83 28.61 Compost + Serialin+ Phosphorene 

58.51 55.41 79.68 63.48 35.46 Chicken manure + Serialin 

36.61 35.34 37.69 39.86 33.54 Chicken Manure + Phosphrene 

47.33 36.23 66.97 58.05 28.08 Chicken Manure + Serialin + Phosphorene 

23.10 22.76 27.62 25.83 16.17 Pigeon dung + Serialin 

21.56 20.62 26.28 23.81 15.53 Pigeon dung + Phosphrene 

30.65 30.17 40.21 30.28 21.92 Pigeon dung + Serialin+ Phosphorene 

 30.79 43.14 36.68 23.79 Mean 

NT 0.4599 NR 0.2909 NT × NR 0.9198 L.S.D 

 

 

Table 18. Potassium uptake (mg pot
-1
) by barley grains as affected by organic and biofertilization 

under different levels of mineral-N 

Mean 
120 mg N 

kg soil
-1

 

90 mg N 

kg soil
-1

 

60 mg N 

kg soil
-1

 

30 mg N 

kg soil
-1

 

 Mineral - N rates 

Nitrogen Sources 

33.7 32.6 39.2 36.6 26.2 Mineral – N 

62.5 45.4 108.9 52.2 43.3 Compost + Serialin 

43.3 42.7 47.2 43.8 39.6 Compost + Phosphorene 

78.2 67.2 105.4 86.3 53.7 Compost + Serialin+ Phosphorene 

95.2 77.1 151.9 96.7 55.1 Chicken manure + Serialin 

45.6 37.6 56.7 54.7 33.4 Chicken Manure + Phosphrene 

83.5 60.8 136.6 85.1 51.5 Chicken Manure + Serialin + Phosphorene 

42.9 36.7 60.4 43.5 30.8 Pigeon dung + Serialin 

38.0 35.6 46.3 41.5 28.5 Pigeon dung + Phosphrene 

56.8 50.6 82.7 58.1 35.6 Pigeon dung + Serialin+ Phosphorene 

 48.6 83.5 59.9 39.8 Mean 

NT 1.2955 NR 0.8194 NT × NR 2.5910 L.S.D 
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Concerning the effect of organic and 

biofertilizers, data shows that the K uptake by 

plant significantly increased at all growth stages 

under study. In this aspect, Waddington (1998) 

noted that the suitability and usefulness of 

organic fertilizers has been attributed to the high 

availability of K content, which can enhance soil 

fertility and increase K uptake by plants. Abdel-

Latif et al. (2001) noted that free living nitrogen 

fixing bacteria has the ability not only to fix 

nitrogen but also to release certain phytohormones 

which could increase the availability of K for 

plant roots by increasing their dissolution. El-

Guibali (2016) reported that the application of 

4.2 m
3
 compost ha

-1
 significantly increased K 

contents in the grains and straw of wheat plants. 

Lamlom et al. (2023) revealed that the 

application of biofertilizer and humic acid 

statistically increased potassium content by 1.73 

and 1.76%, respectively for two growth seasons. 

Regarding the highest K uptake, at tillering 

and booting stages, the highest values "94.3 and 

105.5 mg pot
-1

, respectively" were observed 

under the treatment of "compost + serialin + 

phosphorine" at the addition level of 120 mg 

mineral N kg soil
-1 

compared with 9.2 and 13.7 

mg pot
-1 

under the addition of individual 

mineral-N. Regarding the maturity stage, the 

maximum K uptake of straw and grains were 

79.68 and 151.9 mg pot
-1

, respectively and
 
were 

obtained under the treatment of "chicken manure 

+ serialin" at the addition level of 90 mg mineral 

N kg soil
-1 

compared with 25.01 and 39.2 mg 

pot
-1

 under the addition of individual mineral-N. 

The observed results agree with Neeru et al. 

(2000) who discovered that inoculating wheat 

types with soil isolates and mutant strains of 

Azotobacter resulted in increased K absorption. 

El-Sedfy (2002) mentioned that the greatest K 

contents of wheat grains were achieved when 

microbein was combined with compost. 

Yield Productivity and Quality of Barley 

as Affected by Organic and Biofertilization 

under Different Levels of Mineral-N 

Grains yield 

Concerning the effect of mineral nitrogen 

addition, data presented in Table 19 shows that 

the individual addition of mineral nitrogen up to 

the level of 120 mg N Kg soil
-1 

generally increased 

the grains yield. The outcomes support the findings 

of Gazia and Abd ElAziz (2013), who found 

that raising the nitrogen content to 37.8 kg ha
-1

 

significantly increased the yield of wheat grains. 

According to Kousar et al. (2015), adding 120 or 

150 kg N ha
-1

 greatly enhanced wheat grain 

output. According to Fadel et al. (2016), grain 

yield fed
-1

 was greatly boosted by raising the 

nitrogen fertilizer amount to 50.4 kg ha
-1

 

observed that the greatest N rate of 3.93 tons per 

hectare was required to get the maximum yield 

of wheat, which was 93.8 kg N ha
-1

. According 

to Szmigiel et al. (2014), the addition level of 90 

kg N ha
-1

 produced the highest wheat grain 

production.  

Regarding the maximum grains yield, the 

highest value "5.46 g pot
-1

" was obtained under 

the addition level of 60 mg N kg soil
-1

; while the 

lowest value "3.17 g pot
-1

" was obtained under 

the addition level of 30 mg N kg soil
-1

. Boukef 

et al. (2013) (4.51 tons ha
-1

). According to 

Kousar et al. (2015), adding 120 or 150 kg N 

ha
-1
 greatly enhanced wheat grain output. The rate 

of 150 kg N ha
-1

 produced the highest grain 

yield. Sugar et al. (2016) investigated the effects 

of nitrogen fertilizer levels on wheat (0, 80, 160, 

and 240 kg N ha
-1

) and discovered that 80 and 

160 kg N ha
-1

 produced the highest grain yield 

but the higher N rate did not lead to further yield 

increase. 

Concerning the effect of organic and 

biofertilizers, the results indicate a significant 

improvement in grain yield in relation to the 

application of organic and biofertilizers. 

According to Metin et al. (2010), the use of 

biofertilizers increased crop yield and reduced 

farming expenses by giving crops readily 

available nutrients and growth-promoting agents. 

According to Davari et al. (2012), the application 

of FYM raised grain yields by 22% and 64%, 

respectively, in the first and second years, as 

compared to the control. According to Umesha 

et al. (2014), the reason for the highest grain 

weight could be attributed to the beneficial 

effects of biofertilizers and organic fertilizers on 

improved root development, which increased 

nutrient uptake. 

Regarding the maximum grains yield, the 

highest value "10.08 g pot
-1
" was observed under 

the treatment of "chicken manure + serialin" at  
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Table 19. Grains yield (g pot
-1

) of barely as affected by organic and biofertilization under 

different levels of mineral-N 

Mean 
120 mg N 

kg soil
-1

 

90 mg N 

kg soil
-1

 

60 mg N 

kg soil
-1

 

30 mg N 

kg soil
-1

 

 Mineral - N rates 

Nitrogen Sources 

4.52 4.59 4.86 5.46 3.17 Mineral – N 

6.88 6.85 7.20 9.29 4.17 Compost + Serialin 

6.43 6.17 6.75 7.22 5.59 Compost + Phosphorene 

6.45 6.16 6.75 7.31 5.58 Compost + Serialin+ Phosphorene 

8.07 7.79 8.82 10.08 5.57 Chicken manure + Serialin 

6.52 6.37 6.76 7.38 5.57 Chicken Manure + Phosphrene 

7.25 7.30 7.50 9.42 4.76 Chicken Manure + Serialin + Phosphorene 

6.48 6.28 6.73 7.31 5.59 Pigeon dung + Serialin 

4.79 4.76 5.04 5.48 3.89 Pigeon dung + Phosphrene 

4.85 4.66 5.05 5.51 4.18 Pigeon dung + Serialin+ Phosphorene 

 6.09 6.55 7.45 4.81 Mean 

NT 51.948 NR 32.855 NT×NR 103.90 L.S.D 

 

 

the addition level of 60 mg mineral N kg soil
-1 

compared with "5.46 g pot
-1
" under the addition 

of individual mineral-N. According to Matter et 

al. (2007), using organic fertilizers enhanced 

wheat grain output. The treatment involving 

farmyard manure, chicken dung, and compost 

yielded the best grain yield, at 0.5: 0.28: 0.63 

tons ha
-1

. The fertilizer used for plants was 30 

mg of compost ha
-1
. Ali et al. (2017) discovered 

that fertilization treatments had a substantial 

impact on grain output and suggested treating 

with 50% mineral nitrogen with biofertilizer 

"serialin" to get the highest possible values of 

grain yield. 

Protein content in grains 

Regarding the effect of mineral nitrogen 

addition, data presented in Table 20 indicates 

that the individual addition of mineral nitrogen 

up to the level of 120 mg N Kg soil
-1 

significantly increased the protein content of 

grains. According to Antoun et al. (2010), there 

was a considerable increase in grain protein 

content when the amount of mineral nitrogen 

fertilizer added to wheat was increased from 

10.5 to 21, 31.5, and 42 kg N ha
-1

. According to 

Seleiman et al. (2021), nitrogen may have an 

impact on protein percentage since it is a 

necessary component of amino acid molecules, 

which means that it is crucial for protein 

synthesis. A high nitrogen supply promotes the 

conversion of carbohydrates into protein, 

according to Tehulie and Eskezia (2021). 

Concerning the protein content in grains, the 

highest value "349 mg pot
-1

" was observed 

under the addition level of 60 mg N kg soil
-1

; 

while the lowest value "206 mg pot
-1

" was 

obtained under the addition level of 30 mg N kg 

soil
-1

. The obtained results fertilizer at a rate of 

100 kg N ha
-1

 could result in seeds with a higher 

protein content.  

Allam (2005) investigated how various 

nitrogen fertilization amounts (30, 60, 90, and 

50.4 kg N ha-1) affected certain wheat cultivars. 

Protein percentage was best achieved with 

nitrogen fertilizer at a level of 37.8 kg N ha
-1

. 

According to Tababtabaei and Ranjbar (2012), 

applying 160 kg N ha
-1

 to wheat produced the 

maximum grain protein content.  

Regarding the effect of organic and 

biofertilizers, data indicates a notable increase in 

the protein content of cereals. The explanation 

for the increased protein content of grains after 

adding  organic  and biofertilizers  is  that  these  
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Table 20. Yield quality* (mg pot
-1

) of barley grains as affected by organic and biofertilization 

under different levels of mineral-N 

Mean 
120 mg N 

kg soil
-1

 

90 mg N 

kg soil
-1

 

60 mg N 

kg soil
-1

 

30 mg N 

kg soil
-1

 

 Mineral - N rates 

Nitrogen Sources 

286 293 296 349 206 Mineral – N 

745 601 957 976 444 Compost + Serialin 

476 452 460 609 384 Compost + Phosphorene 

575 466 686 748 400 Compost + Serialin+ Phosphorene 

884 713 778 1524 520 Chicken manure + Serialin 

712 670 852 917 409 Chicken Manure + Phosphrene 

860 625 1019 1328 467 Chicken Manure + Serialin + Phosphorene 

672 434 641 1241 372 Pigeon dung + Serialin 

369 334 408 495 240 Pigeon dung + Phosphrene 

371 348 414 453 269 Pigeon dung + Serialin+ Phosphorene 

 494 651 864 371 Mean 

NT 23.677 NR 14.975 NT×NR 47.354 L.S.D 

*protein content "Grains N content x5.7" 

 
fertilizers may be able to enhance grain quality 

by promoting photosynthesis and nutrient 

uptake, which in turn translocate to the seed and 

enhance grain protein. 

Regarding this, Canhong et al. (2020) found 

that the combination of the organic and 

biofertilizers improved the uptake of nutrients, 

particularly N content, which may help raise the 

amount of amino acids and, consequently, 

protein in grains. According to Madhurya et al. 

(2021), applying inorganic, organic, and 

biofertilizers imultaneously increased soil N 

availability and, consequently, crop N uptake 

which is the primary source of protein content.  

Concerning the protein content in grains, the 

treatment of "chicken manure + serialin" at the 

addition level of 60 mg mineral N kg soil
-1

 

produced the highest value ("1524 mg pot
-1

") as 

compared to "349 mg pot
-1

" with the addition of 

individual mineral-N. The results obtained are 

consistent with those of Ravindra et al. (2002), 

who found that the addition of farmyard manure 

at 10 tons per hectare boosted wheat grain's 

protein content by 1.48 percent and 2.59 percent, 

respectively. Abedi et al. (2010) investigated how 

various amounts of organic fertilizer affected 

wheat. They discovered that employing 60 Mg 

of compost ha
-1

 generated the seeds with the 

highest protein content. According to Tayebeh 

(2010), applying compost had a major impact on 

seed protein content, with 60 mg of compost 

applied ha
-1

 showing the highest seed protein 

concentration. 
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باسخخذام الأسمذة  ريتــححسيه كفاءة الخسميذ النيخروجيني لنباث الشعير النامي في حربت رمليت جي

 العضويت والحيويت

مروة محمذ السيذ
1

صلاح محمود دحذوح -
2

ممذوح محي الذيه برعاص -
1

مصطفي الصاوى مصطفي محمذ -
2

 

 هصس   –حْخ الصزاع٘ة هسكص الب –هعِد بحْخ الأزاضٔ ّالو٘بٍ ّالب٘ئة  –لعن الأزاضٔ  -1

 هصس –جبهعة الصلبشٗك  –كل٘ة الصزاعة  –لعن علْم الأزاضٖ  -2

ٌ٘تتة أجسٗتتث جبسبتتة أدتتس لدزاظتتة إهلابً٘تتة إ تتعض الأظتتودي العجتتْٗة ّالحْ٘ٗتتة جصا٘تتبة أّ كل٘تتبة هحتت  الأظتتودي الٌ٘حسّج٘   

( الٌبهٔ فٔ جسبة زهل٘تة  Hordeum vulgar, Giza 123الوعدً٘ة بِدف جحع٘ي كفبءي الحعو٘د الٌ٘حسّجٌٖ٘ لٌببت الشع٘س )

هبتن فتْ كبتن جسبتة     15أضت٘  العتوبا الفْظتفبجٔ بوعتدض      .ج٘سٗة جحص  علِ٘تب هتي هح تة البحتْخ الصزاع٘تة ببلٌْببزٗتة      
-1

 ،

ْ كبتن جسبتة  هبتن بت   30ّأض٘  العوبا البْجبظٖ بوعتدض  
-1

. بٌ٘وتب أضت٘  العتوبا الٌ٘حسّجٌ٘تٔ الوعتدًٔ علتٔ دتْزي ًحتسات         

ى كبن جسبة  هبن 120،  90،  60،  30الأهًْْ٘م بوعدلات 
-1 

أض٘  الحعو٘د العجْٓ هي هصباز هخحلفتة "   .علٔ الحْالٔ

هبن ى كبن جسبة 30ظوبا الدّاجي ، ظوبا اللاوبْظث ، ظوبا شزق الحوبم " بوعدض 
-1 

علٔ أظبض هححْاُب هتي الٌ٘حتسّج٘ي،   

جن إد٘س 5بْالع  الفْظفْزٗي " ،" العسٗبل٘ي هع الأظودي الحْ٘ٗة ّذلك
-1

أخرت العٌ٘بت الٌببج٘تة فتٖ    .خل ث ج٘داة ببلحسبة 

ٔ     140،  75،  45الٌجج " ّذلك عٌد  ،، طسا العٌبب هسا   ًوْ هخحلفة " الحفسٗع المبعدٕ  . ْٗم هتي الصزاعتة علتٔ الحتْال

َ   NPKاللابتسٓ )  العٌبدس الغراا٘تة  ّجن جمدٗس هححْٓ الٌببت هي الوباي الببفة ، ّلتد أهِتست    .( ، ّكترلك الوحصتْض ّجْاجت

" ظتوبا اللاوبْظتث ا العتسٗبل٘ي " هتع ًحتسات الأهًْ٘تْم        جحصت  علتٔ أعلتٔ ل٘وتة للوتباي الببفتة عٌتد إضتبفة         الٌحباج هب ٗلتٔ: 

هبن ى كبن جسبة 90بوعدض " 
-1

ا العتسٗبل٘ي" هتع ًحتسات     ٔ أعلٔ ل٘وة للٌ٘حسّج٘ي عٌد إضبفة " ظتوبا التدّاجي  . جحص  عل

هبن ى كبن جسبة 60الأهًْْ٘م بوعدض " 
-1

جحص  علٔ أعلٔ ل٘وة للفْظفْز عٌد إضبفة " ظتوبا التدّاجي ا الفْظتفْزٗي     ". 

كبن جسبة هبن ى 60" هع ًحسات الأهًْْ٘م بوعدض "
-1

التدّاجي ا   م عٌد إضبفة " ظتوبا ". جحص  علٔ أعلٔ ل٘وة للبْجبظْ٘ 

هبتتن ى كبتتن جسبتتة 90 "هتتع ًحتتسات الأهًْ٘تتْم بوعتتدضالعتتسٗبل٘ي "
-1

، الحبتتْة، المتت  جحصتت  علتتٔ أعلتتٔ ل٘وتتة لوحصتتْض ". 

هبتن ى   60عٌد إضبفة " ظوبا التدّاجي ا العتسٗبل٘ي " هتع ًحتسات الأهًْ٘تْم بوعتدض "       فٔ الحبْة  هححْٓ البسّج٘يكرلك ّ

كبن جسبة
-1

 ." 
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