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ABSTRACT 
 

Two field experiments were carried out at Manshaat Abdel-Rahman Dakahlia 
Governorate during winter seasons of 2004/2005 and 2005/2006 to study the effect of 
biofertilizer (Nitrobein), Chemical fertilizer as soluble (urea and ammonium nitrate) 
and slow release urea formaldehyde coated urea (UFCU) with foliar humic and amino 
acid on yield (grain and straw), uptake (N, P andK) and content of micronutrients (Fe, 
Zn, Mn and Cu) on wheat plants in clay soil. The experiment consists of 32 treatments 
which replicated 4 times. The experiment was factorial in complete randomized block 
design. The three studied effects of biofertilization, chemical N fertilizers (urea, AN 
and UFCU) and foliar of humic and amino acid as well as interaction between them 
exhibited a significantly positive effect and also:  

 Inoculation of wheat grain by nitrobein as a biofertilizer under chemical N forms 
(Urea, AN and slow release UFCU) superposed chemical N fertilizers only.  

 Used of slow release N fertilizer (UFCU) superiority chemical N fertilizer (urea and 
AN). 

 The interactions of biofertilizer, chemical N and foliar humic and amino acids.  
The study under the present conditions recommended nitrobein as 

biofertilization with slow release (UFCU) at rate 75 kg N/fed and foliar humic and 
amino acids, where it can give high production of grain yield of wheat and can lower 
environmental pollution.  
Keywords: Urea formaldehyde coated urea, wheat, slow release, urea, ammonium 

nitrate, humic acid, amino acid.  
 

INTRODUCTION 
 

Wheat (Triticum aestivum L.) is one of the main cereal crops all over 
the world and one of the most important winter cereal crop in Egypt as well 
fertilization is an important limiting factor affecting wheat production. 
Numerous investigators proved various effect for both N, P and K fertilizers 
application on wheat yield and yield components.  

Egypt is known to be a heavy user of fertilizers favoring N (over 300 kg 
N/ha/year) and usually neglecting K and micronutrients, while P use is fairly 
moderate. Such nutrient imbalance led to low yield, low efficiency of N use 
and high nitrate pollution in drainage and shallow ground water used for 
village drinking (El-Fouly and Fawzi, 1996).  

Slow release nitrogen fertilizers were compared with another soluble 
and scientists emphasized their superiority in increasing the traits of wheat or 
other crops (Awad, et al. 1990, Singh and Singh 1991, El-Aila (1998).  

El-Aila et al.., (1998) Showed that application of hydroquinone 
bentonite coated urea (HQCU) and bentonite coated urea (BCU) under two 
different levels of moisture content (60 and 40%) of water holding capacity 
(WHC) in two types of soils (clay and sandy) resulted in a highly significantly 
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increase in both grain and straw yields of wheat as compared with urea 
alone.  

Slow release nitrogen fertilizers are addressed through two main 
processes 1) nutrient availability in the plant-soil system as affected by the 
interaction competition between: plant roots, soil microorganisms, chemical 
reactions and pathways for loss and 2): matching nutrient release with plant 
demand (Shavir and Mikkelsen 1993).  

Some researches hance reported that humates (granular and liquid 
forms) can reduce plant stress as well as enhance plant nutrient uptake, 
decreasing the need for inorganic fertilizer for plant growth (Russo and Berlyn 
1990).  

John et al.., (1998), Webb and Bings (1998) found that the application 
of humic acids with a major component of leonardite to the root systems bfore 
planting enhance the root growth, fruit set, growth flushes, bark thickness and 
production of citrus trees.  

Root uptake of amino acids is an energy driven process whereby the 
outwardly directed plasma membraine H+-ATPase generates the proton-
motive gradient to drive inwardly directed amino acid H+-cotransport (Fischer 
et al.., 1998). Following uptake into the root cytoplasm, amino acid are used 
both for the production of new cell biomass and to produce energy, following 
deamination and introduction of the keto acids into the TCA cycle (Bush, 
1993). Following uptake, amino acid can also be exported to the shoot via the 
xylem while some amino acids may also be returned back to the root via the 
phloem (Schenk, 1996, Caputo and Barneix, 1997).  

Therefore, the present work was conducted to study the effect of bio 
and chemical nitrogen fertilizers with foliar of humic and amino acid on wheat. 

 

MATERIALS AND METHODS 
 
Two field experiments were carried out at Manshaat Abdel-Rahman, Dekerns 
District, Dakahlia Governorate, Egypt during two winter seasons of 
2004/2005 and 2005/2006 to study the effect of N fertilizers forms (chemical 
and slow release" with and without biofertilizers (Nitrobein, and/or foliar 
application of humic and amino acids) on wheat yield grown in a clayey soil.  
The experiment consists of 32 treatments representing the combinations 
between N forms, biofertilizers, and foliar application with humic and amino 
acid as shown in the following:  

 Control 

 Ammonium nitrate (AN) 

 Urea 

 Urea formaldehyde coated urea (UFCU) as slow release 

 Bio fertilizer (Nitrobeine) – the commercial name of biofertilizer in Egypt 
which contained Azospirillum and Azotobacter chrooccum.  

 AN+Bio  

 Urea + Bio 

 UFCU + Bio 
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8 treatments without foliar, 8 treatments with foliar humic acid, 8 
treatments with foliar amino acid and 8 treatments with foliar humic and 
amino acid.  

The experiment was factorial as split plot design which arranged in 
complete randomized block design with 4 replicates.  

The experimented plot area was 4x5m. the filed was ploughed, leveled 
and plots of 20 m2 were buildup. Uninoculated and inoculated with nitrobein 
wheat grains of Giza 168 variety at the rats of 70 kg/fed were sown and 
irrigated immediately.  

Three sources of chemical nitrogen fertilizers were used, two sources 
soluble as ammonium nitrate (33.5%N) and urea (46.5%N) and one source 
slow release as urea formaldehyde coated urea (UFCU) total N 37.5% 
(Product by EFDC-El-Dlta Ferti, Egypt).  

The addition of chemical N fertilizers at rate 75 kg N/fed  in two doses, 
1st dose was applied after 25 days from sowing, while the 2nd dose was 
applied after one month from the 1st dose, P2O5 as single super phosphate 
(15 kg/fed) in one dose was applied after 25 days from sowing and K as 
potassium sulfate (48% K2O) was added after 45 days from sowing.  

Foliar application of humic acid [(Hammr), contain 86% humic acid + 
6% K2O],  amino acid [(pepton), 
organic nitrogen + 3.5% K2O] and mixture of humic + amino acid was at rate 
3000 ppm for both humic and amino acid in two doses, (the 1st foliar after 40 
days, 2nd foliar after 60 days from sowing) while mixed humic + amino acid 
was at rate 1500 ppm HA + 1500 ppm AA 

All but one of amino acids can be considered to have the general 
formula derived from glycine (Sienko and Plane, 1983). 

 

H2N C C

R

H O

OH

 or better   

H3N+
C

R

H

CO2-

 for example:  

H3N+ C

H

H

CO2-

 

H3N+ C

CH3

H

CO2-

 

H3N+ C

CH

H

CO2-

2

3CH CHCH3 
Glycine Alonine Leucine 

H3N+ C

CH

H

CO2-

COOH

( )2 2

 

H3N+ C

CH

H

CO2-

SH

2

 

H3N+ C

CH

H

CO2-

( )2 3NHC

NH

NH2

 

Glutomic acid Cysteine Arginine 



El-Naggar, E. M. and A. M. El-Ghamry 

 

 4032 

At booting stage, samples of whole plants were taken to determine 
micronutrients concentrations (Fe, Zn, Mn, and Cu) and at harvest stage 
grain and straw yield were measured for each plot (kg/20m2) and samples 
from each were taken to determine macronutrient content (N, P and K).  
Soil mechanical and chemical analyses were determined according to 
Jackson (1967), as shown in Table (1) 
 
Table (1) Mechanical and chemicla analyses of the experimental soil 

Parameter 1st Season 2nd Season 

C. Sand % 3.4 3.5 

F. Sand % 9.7 9.5 

Silt % 38.6 37.8 

Clay % 48.3 49.2 

Texture clayey clayey 

CaCO3 % 2.98 3.1 

OM % 2.1 2.4 

SP % 81.6 82.9 

pH [Soil suspension  1:2.5 (soil:water)] 8.1 8 

EC dS/m [Soil extraction 1:5 (soil:water)] 1.4 1.3 

CEC (c mol/kg) 50.3 53.4 

Available mg/kg 

N 50 57 

P 8 8.3 

K 820 825 

Fe 8.3 7.2 

Mn 4.2 5.6 

Zn 0.46 0.5 

Cu 0.23 0.3 

Total P (mg/kg) 517 593 
 

Analyses of variance with LSD test were used to compare the effect of 
the studied treatments on the obtained data according to Gravetter and 
Wallnau (1985)  

 

RESULTS AND DISCUSSION 
 

Grain and straw yield:  
Data illustrated in Table 2 show the effect of N forms, chemical (soluble 

and slow release) and bio N fertilizers and foliar humic and amino acids 
application and their interactions on grain and straw yield of wheat plant 
during two seasons.  

As shown from the table, inoculation of wheat grain at sowing with 
nitrobein as a biofertilizer under both chemical soluble (AN, urea) and slow 
release (UFCU) nitrogen fertilization high significantly increase grain and 
straw yield of wheat plant, in two seasons of experiment than both chemical 
N fertilizers only. The mean value of wheat yield which calculated on the 
averages of all N treatments are 17.44, 16.56, 17.93 and 18.18, 17.10, 18.73 
Ardb/fed for grain and 6.05, 5.86, 6.20 and 6.08, 5.96, 6.25 ton/fed for straw 
in the 1st season and 17.36, 16.65, 16.89 and 18.24, 18.46, 19.34 Ardb/fed 
for grain, 6.08, 5.91, 6.28 and 6.25, 6.09, 6.40 ton/fed for straw in the 2nd 
season due to uninoculation (AN, urea, UFCU) and inoculation with 
biofertilizer + (AN, urea, UFCU), respectively.  
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Table (2): Effect of bio, chemical fertilizers and foliar application of 
humic and amino acids on grain and straw yield of wheat in 
two seasons. 

Treatments 
Grain Yield (Ardab/fed) Straw Yield (ton/fed) 
1st season 2nd season 1st season 2nd season 

Effect of bio and chemical fertilizers application 
Control 10.62 10.72 4.15 4.14 

AN 17.44 17.36 6.05 6.08 
Urea 16.56 16.65 5.86 5.91 
S.R. 17.93 16.89 6.20 6.28 
Bio 11.77 12.02 4.31 4.41 

AN+Bio 18.18 18.24 6.08 6.25 
Urea+Bio 17.10 18.46 5.96 6.09 
SR+Bio 18.73 19.34 6.25 6.40 
F test  ** ** ** ** 

LSD 5% 0.102 0.094 0.178 0.327 
Effect of foliar application  

NO Foliar 15.64 15.98 5.56 5.62 
Humic 16.00 16.13 5.60 5.67 
Amino 16.16 16.29 5.63 5.71 

Humic + Amino 16.36 16.45 5.66 5.79 
F test  ** ** ** ** 

LSD 5% 0.077 0.089 0.202 0.414 
Interaction Effect between bio and chemical fertilizers and foliar application  

NO Foliar 

Control 10.40 10.53 4.10 4.12 
AN 17.09 17.20 6.01 6.05 

Urea 16.35 16.57 5.83 5.86 
S.R. 16.59 16.66 6.15 6.22 
Bio 11.51 11.77 4.28 4.33 

AN+Bio 17.89 17.95 6.05 6.11 
Urea+Bio 16.83 18.10 5.90 6.03 
SR+Bio 18.45 19.04 6.13 6.23 

Humic 

Control 10.53 10.68 4.14 4.12 
AN 17.33 17.36 6.05 6.08 

Urea 16.51 16.65 5.86 5.88 
S.R. 18.17 16.83 6.19 6.25 
Bio 11.69 11.94 4.31 4.37 

AN+Bio 18.07 18.10 6.07 6.22 
Urea+Bio 17.07 18.27 5.94 6.05 
SR+Bio 18.65 19.21 6.26 6.37 

Amino 

Control 10.68 10.79 4.16 4.15 
AN 17.58 17.40 6.07 6.08 

Urea 16.59 16.66 5.87 5.89 
S.R. 18.34 16.94 6.22 6.31 
Bio 11.89 12.14 4.32 4.45 

AN+Bio 18.27 18.37 6.08 6.31 
Urea+Bio 17.19 18.52 6.00 6.10 
SR+Bio 18.77 19.48 6.29 6.38 

Humic + Amino 

Control 10.88 10.89 4.22 4.17 
AN 17.75 17.50 6.09 6.11 

Urea 16.80 16.74 5.90 6.03 
S.R. 18.63 17.12 6.24 6.36 
Bio 12.01 12.22 4.33 4.50 

AN+Bio 18.48 18.52 6.12 6.38 
Urea+Bio 17.30 18.93 6.01 6.18 
SR+Bio 19.05 19.65 6.33 6.62 

F test ** Ns  Ns Ns 
LSD 5% 0.204 -- -- -- 
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Regarding to the comparison between the effect of N soluble (AN and 
urea) and slow release (UFCU) on yield of wheat plants. It is noticed that 
application of UFCU for wheat plants increases grain and straw yield than 
soluble (AN and urea) with or without biofertilizers in two seasons. All 
treatments used give high significantly differ than control for both N chemical 
or bio fertilizer.  

The present results are in agreement with the results El-Aila et al.., 
(1998); El-Ghamry (2003) and El-Naggar (2003)..  

As shown in the same table the comparison between the effect of foliar 
application of humic and amino acids and bio and chemical soluble and slow 
release N fertilizers on yield of wheat plants. It is showed that foliar 
application of humic and amino acids for wheat plant increases grain and 
straw yield than no foliar, while treatments humic + amino give the high yield 
(grain and straw) of wheat than foliar amino acid and humic acid only in two 
seasons.  

The mean values of wheat yield are (16.36, 16.16, 16.01) Ardb/fed for 
grain, (5.66, 5.63, 5.6 ton/fed) for straw in 1st season while (16.45, 16.29, 
16.13) Ardb/fed for grain and (5.79, 5.71, 5.67 ton/fed) fro straw in 2nd season 
at foliar Hu+Am, Am and Hu, respectively.  

The results in agreement with results Moussa (2004) on tomato and 
Kauser and Azam., (1985) on wheat.  

Focus on the effect of interactions as a combination between foliar 
application (humic and amino acids) and both bio and chemical (soluble and 
slow release) fertilizers on grain and straw yield of wheat, there are highly 
significant for all treatments than control in two seasons.  

Generally, it is noticed that foliar with Hu+Am under all treatments 
(chemical fertilizer, soluble or slow release and bio fertilizers) gives higher 
yield (grain and straw) of wheat plant than foliar amino acid, humic acid and 
no foliar in two seasons.  

The highest grain yields of wheat plants are 19.05 and 19.65 Ardb/fed 
for grain and 6.33 and 6.62 ton/fed for straw in 1st  and 2nd seasons, 
respectively due to inoculation with biofertilizers, slow release and foliar 
Hu+Am acids and are followed by 18.77, 19.48 Ardab/fed for grain and 6.29, 
6.38 ton/fed for straw in both seasons, respectively due to foliar amino acid 
under application of slow release and inoculation wheat grain at sowing.  

However the foliar with humic acid give 18.65, 19.21 Ardb/fed for grain 
and 6.26, 6.37 ton/fed for straw in both sesons under inoculation with 
Nitrobein and application of UFCU as slow release.  

The best results obtaining from using UFCU with foliar both humic and 
amino acids under inoculation by nitrobein can be attributed to the slow 
release of N to  meet wheat plant requirement, where coated by urea 
formaldehyde can low the dissolution rate of urea than urea.  
The positive interaction effect between bio and slow release N fertilizer than 
soluble N fertilizer can be attributed to:  
1- Saving the bacteria of biofertilizer (Nitrobein) to N by fixing process and 

avoiding N losses of soluble chemical N fertilizer. This N help in 
increasing plant growth and yield component of wheat plant, Sonbol et al. 
(2000).  
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2- Fixer bacteria for N as Azotobacter and Azospirillum can be secrete 
hormones. Which encourage plant growth and increase nutrient uptake 
(Dobbelaere et al.., 2003).  

3- The slow release of N from UFCU can meet wheat plant requirement 
where the coat of urea formaldehyde can lower the dissolution rate of 
urea than AN.  

N, P and K uptake:  
Data presented in Tables 3, 4, and 5 show the effect of chemical and 

bio N fertilization, foliar application of humic and amino acids and their 
interactions on N, P and K uptake in grain and straw of wheat plants during 
two seasons. 

As shown in the Tables, wheat inoculation at sowing with nitrobein as a 
bio fertilizer under chemical nitrogen fertilization (AN, urea and SR) gives 
high significantly increases N, P and K uptake in grain and straw in kg/fed.  

The N uptake in kg/fed were 49.45, 43.80, 51.03, 55.24, 54.47, 62.19 in 
grain at 1st season, 51.59, 47.97, 50.24, 57.81, 56.73, 65.73, 65.32 in grain at 
2nd season, 57.11, 56.90, 62.65, 65.99, 65.80, 72.13 in straw at 1st season, 
56.85, 57.40, 63.03, 63.56, 65.82, 73.18 in straw at 2nd season.  

While, P uptake in kg/fed were, 8.05, 8.14, 9.79, 9.21, 10.0, 12.1 in 
grain at 1st season, 8.34, 8.03, 8.68, 9.86, 10.05, 11.26 in grain at 2nd season, 
8.47, 8.07, 9.30, 9.43, 9.40, 10.07 in straw in 1st season, 8.74, 7.99, 9.75, 
9.12, 9.30, 11.07 in straw at 2nd season.  

On the other hand, K uptake in kg/fed were, 35.19, 33.85, 37.61, 36.62, 
35.33, 39.97, in grain at 1st season, 34.91, 34.16, 34.83, 37.0, 37.86, 40.32 in 
grain in 2nd season, 116.0, 113.64, 125.43, 124.95, 129.03, 142.36 in straw at 
1st season, 115.06, 115.04, 127.09, 122.68, 126.17, 137.84 in straw in 2nd 
season.  

Data in same tables also show a comparison between the effect of 
soluble (AN and urea) an slow release (UFCU) nitrogen fertilizer on N, P and 
K uptake by grain and straw of wheat plants. It is obvious that slow release N 
fertilizer (UFCU) with or without bio fertilizer increases all N, P and K uptake 
than soluble N fertilizers (AN and urea) and both are highly significant 
increased than control treatments.  

Generally, it is noticed that highest values of all N, P and K parameters 
are at (UFCU) with bio fertilizers in two seasons. Also most values in two 
seasons significantly increase at (AN) than urea. This results are in 
agreement with El-Aila (1998) and El-Naggar (1999).  

Data from the same Tables illustrate that the effect of foliar application 
of humic and amino acids under chemical N fertilizers (soluble and slow 
release) and bio fertilizers on N, P and K uptake. It is showed that the foliar of 
Hu+Am acids gives the highest value at all parameters than humic, amino 
and no foliar in two seasons. This increases are high significantly compared 
with control.  

The highest value of N, P and K uptake are at foliar Hu+Am acids 
under bio and chemical fertilizers and the values are, 48.16, 50.30 for N 
uptake in grain, 61.2, 62.27 for N uptake in straw, 9.08, 8.94 for P uptake in 
grain, 8.89, 9.46 for P uptake in straw, 33.18, 32.85 for K uptake in grain, 
116.97, 116.71 for K uptake in straw in 1st and 2nd seasons, respectively. 
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Table (3): Effect of bio, chemical fertilizers and foliar application of 

humic and amino acids on grain and straw N uptake (kg/fed) of 
wheat in two seasons. 

Treatments 
Grain N uptake (kg/fed) Straw N uptake (kg/fed) 

1st season 2nd season 1st season 2nd season 
Effect of bio and chemical fertilizers application 

Control 20.44 20.90 32.20 32.66 
AN 49.45 51.59 57.11 56.85 

Urea 43.80 47.97 56.90 57.40 
S.R. 51.03 50.24 62.65 63.03 
Bio 25.43 25.80 34.59 35.64 

AN+Bio 55.24 57.81 65.99 63.56 
Urea+Bio 54.47 56.73 65.80 65.82 
SR+Bio 62.19 65.32 72.13 73.18 
F test  ** ** ** ** 

LSD 5% 0.053 0.066 0.020 0.013 
Effect of foliar application  

NO Foliar 42.05 44.15 52.30 50.73 
Humic 44.20 45.91 54.02 53.31 
Amino 46.62 47.82 56.17 57.76 

Humic + Amino 48.16 50.30 61.20 62.27 
F test  ** ** ** ** 

LSD 5% 0.052 0.072 0.016 0.013 
Interaction Effect between bio and chemical fertilizers and foliar application  

NO Foliar 

Control 19.35 20.85 30.74 31.69 
AN 46.93 49.01 54.04 53.83 

Urea 43.52 45.22 53.03 52.74 
S.R. 44.80 47.23 59.07 57.19 
Bio 23.74 24.39 33.43 34.18 

AN+Bio 52.33 53.85 63.51 56.84 
Urea+Bio 48.72 52.41 60.19 57.10 
SR+Bio 57.02 60.25 64.37 62.24 

Humic 

Control 19.90 21.47 31.85 31.95 
AN 48.61 50.79 56.25 54.68 

Urea 42.82 47.44 55.67 54.64 
S.R. 50.70 48.72 60.63 59.38 
Bio 24.55 25.26 34.47 34.98 

AN+Bio 54.50 55.66 61.93 59.72 
Urea+Bio 50.69 54.26 62.41 62.36 
SR+Bio 61.82 63.67 68.93 68.75 

Amino 

Control 20.82 18.08 32.43 33.23 
AN 50.36 51.95 57.66 58.39 

Urea 43.43 48.74 58.12 58.92 
S.R. 53.11 50.83 62.20 64.96 
Bio 26.03 26.41 34.96 36.08 

AN+Bio 55.63 60.07 66.29 66.26 
Urea+Bio 58.79 58.36 66.63 67.13 
SR+Bio 64.77 68.10 71.08 77.14 

Humic + 
Amino 

Control 21.71 23.18 33.77 33.78 
AN 51.92 54.62 60.46 60.52 

Urea 45.41 50.47 60.79 63.30 
S.R. 55.50 54.20 68.69 70.57 
Bio 27.39 27.14 35.51 37.30 

AN+Bio 58.49 61.68 72.24 71.43 
Urea+Bio 59.69 61.90 73.96 76.68 
SR+Bio 65.16 69.26 84.15 84.59 

F test ** * ** ** 
LSD 5% 0.106 0.133 0.041 0.026 
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Table (4): Effect of bio, chemical fertilizers and foliar application of 

humic and amino acids on grain and straw P uptake (kg/fed) of 
wheat in two seasons. 

Treatments 
Grain P uptake (kg/fed) Straw P uptake (kg/fed) 

1st season 2nd season 1st season 2nd season 
Effect of bio and chemical fertilizers application 

Control 4.23 3.94 4.76 4.35 
AN 8.05 8.34 8.47 8.74 

Urea 8.14 8.03 8.07 7.99 

S.R. 9.79 
8.67 

 9.30 9.75 
Bio 4.85 4.60 5.17 4.97 

AN+Bio 9.21 9.86 9.43 9.12 
Urea+Bio 10.00 10.05 9.40 9.30 
SR+Bio 12.14 11.26 10.72 11.07 
F test  ** ** ** ** 

LSD 5% 0.010 0.244 0.007 0.006 
Effect of foliar application  

NO Foliar 7.38 7.09 7.16 7.07 

Humic 8.13 
7.81 

 8.03 7.73 
Amino 8.61 8.54 8.58 8.38 

Humic + Amino 9.08 8.94 8.89 9.46 
F test  ** ** ** ** 

LSD 5% 0.007 0.315 0.004 0.006 
Interaction Effect between bio and chemical fertilizers and foliar application  

NO Foliar 

Control 3.90 3.63 4.10 3.70 
AN 7.18 7.74 7.81 7.56 

Urea 7.36 7.21 7.00 7.03 
S.R. 7.96 7.69 8.61 8.70 
Bio 4.44 4.24 4.72 4.32 

AN+Bio 8.32 8.34 8.47 8.09 
Urea+Bio 8.83 8.42 7.67 7.83 
SR+Bio 11.00 9.42 8.90 9.34 

Humic 

Control 4.11 3.85 4.45 4.12 
AN 7.80 8.07 8.47 8.51 

Urea 8.17 7.99 7.62 7.64 

S.R. 
9.54 

8.33 
 9.28 9.38 

Bio 4.74 4.48 5.17 4.81 
AN+Bio 8.95 9.78 9.11 8.71 

Urea+Bio 9.73 9.59 9.51 8.48 
SR+Bio 12.03 10.37 10.65 10.18 

Amino 

Control 4.32 4.05 4.99 4.57 
AN 8.44 8.62 9.10 9.12 

Urea 8.21 8.49 8.80 8.25 
S.R. 10.46 9.15 9.95 10.09 
Bio 4.99 4.73 5.18 4.90 

AN+Bio 9.59 10.47 9.73 9.48 
Urea+Bio 10.51 10.84 9.60 9.76 
SR+Bio 12.39 11.98 11.32 10.84 

Humic + 
Amino 

Control 4.57 4.25 5.49 5.00 
AN 8.79 8.93 8.52 9.78 

Urea 8.82 8.41 8.85 9.04 
S.R. 11.18 9.50 9.36 10.82 
Bio 5.23 4.95 5.63 5.84 

AN+Bio 9.98 10.83 10.41 10.20 
Urea+Bio 10.91 11.36 10.82 11.13 
SR+Bio 13.15 13.26 12.02 13.91 

F test Ns  ** * ** 
LSD 5% -- 0.488 0.014 0.011 
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Table (5): Effect of bio, chemical fertilizers and foliar application of 
humic and amino acids on grain and straw K uptake (kg/fed) of 
wheat in two seasons. 

Treatments 
Grain K uptake (kg/fed) Straw K uptake (kg/fed) 

1st season 2nd season 1st season 2nd season 
Effect of bio and chemical fertilizers application 

Control 17.81 18.18 62.67 60.26 
AN 35.19 34.91 116.00 115.06 

Urea 33.85 34.16 113.64 115.04 
S.R. 37.61 34.83 125.43 127.09 
Bio 19.96 20.38 66.30 65.03 

AN+Bio 36.62 37.00 124.95 122.68 
Urea+Bio 35.33 37.86 129.03 126.17 
SR+Bio 39.97 40.32 142.36 137.84 
F test  ** ** ** ** 

LSD 5% 0.017 0.024 0.026 0.030 
Effect of foliar application  

NO Foliar 30.79 31.64 102.77 103.24 

Humic 31.91 32.10 108.96 105.60 

Amino 32.30 32.23 111.49 109.63 

Humic + Amino 33.18 32.85 116.97 116.11 

F test  ** Ns  ** ** 

LSD 5% 0.009 -- 0.022 0.029 

Interaction Effect between bio and chemical fertilizers and foliar application  

NO Foliar 

Control 17.16 17.53 60.61 58.87 

AN 33.85 34.30 110.79 113.10 

Urea 33.10 34.81 104.90 111.34 

S.R. 34.34 34.24 118.75 121.84 

Bio 19.33 19.78 64.39 62.61 

AN+Bio 35.43 36.07 115.36 115.50 

Urea+Bio 34.33 36.92 118.61 117.54 

SR+Bio 38.75 39.42 128.76 125.14 

Humic 

Control 17.69 18.62 61.44 59.77 

AN 35.10 34.89 114.91 109.34 

Urea 33.68 33.96 114.24 113.41 

S.R. 37.89 34.83 126.83 125.03 

Bio 19.81 20.24 65.95 64.27 

AN+Bio 36.06 36.93 121.43 118.19 

Urea+Bio 35.07 37.55 127.79 121.10 

SR+Bio 40.00 39.76 139.08 133.68 

Amino 

Control 17.95 18.13 63.20 60.65 

AN 35.61 34.99 117.11 116.79 

Urea 33.84 33.74 115.04 114.89 

S.R. 38.52 34.81 126.27 128.02 

Bio 20.15 20.57 66.46 65.81 

AN+Bio 36.72 37.19 128.32 123.10 

Urea+Bio 35.59 37.78 130.85 128.83 

SR+Bio 39.99 40.62 144.66 138.97 

Humic + 
Amino 

Control 18.44 18.46 65.42 61.73 

AN 36.21 35.44 121.18 121.02 

Urea 34.78 34.14 120.38 120.53 

S.R. 39.69 35.44 129.86 133.46 

Bio 20.54 20.90 68.42 67.44 

AN+Bio 38.25 37.79 134.67 133.92 

Urea+Bio 36.34 39.18 138.88 137.23 

SR+Bio 41.16 41.48 156.92 153.59 

F test Ns  Ns  ** ** 

LSD 5% -- -- 0.053 0.060 
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Same Tables also, illustrated that the interactions effect between 
chemical N (soluble and slow release), bio fertilizer and foliar application of 
Hu and Am acids had sometimes highly significantly effects on N, P and K 
uptake by grain and straw yield of wheat plants in two seasons.  

Generally, it is revealed that wheat inoculation by nitrobein as a 
biofertilizer under chemical (AN, urea, UFCU) and foliar application of Hu+Am 
acid gives more values for N, P and K uptake than chemcial N fertilizers only 
or with humic and amino acid as foliar in both seasons. Also, it is noticed that 
highest values of N, P and K parameters are at the biofertilization under slow 
release (UFCU) with foliar Hu+Am acids. 

The present results are in agreement with those obtained by El-Mancy 
(1998) who found that inoculation grain wheat under chemical N, P and K 
gives high N, ,P and K uptake by wheat plants at booting flowering and 
maturity stages than chemical N, P and K fertilizer only.  
Micronutrients content:  

Data in Table 6 illustrated that the effect of bio, chemical fertilizers and 
foliar application of humic and amino acids on micronutrients (Fe, Zn, Mn, 
Cu) content in grain and straw yield of wheat plants at booting stage during 
two seasons.  

As shown in the Table 6 inoculation of wheat by biofertilizer (Nitrobein) 
under chemical N (AN, urea and UFCU) fertilizers give high significantly 
increases for micronutrients content of whole wheat plants than uninoculated 
treatments (chemical N fertilizer only) at booting stage in both seasons. The 
means value of micronutrients (Fe, Mn, Zn and Cu) parameters (ppm) in 
wheat plants which calculated on the averages of all nitrogen treatments of 
(AN, urea and UFCU) with biofertilization in both seasons were, 115.8, 118.5, 
126.0 for Fe content at 1st season, 117.3, 119.3, 125.6 for Fe content at 2nd 
season, while Zn were, 31.5, 30.3, 34.6 at 1st season, 34.3, 35.3, 39.6 at 2nd 
season, whereas, Mn were 25.3, 24.8, 27.5 at 1st season, 24.8, 26.8, 30.3 at 
2nd season, and Cu were 8.8, 10.6, 12.5 at 1st season, and 9.6, 11.1, 12.9 in 
2nd season.  

Data in same table show the comparison between the effect of 
chemical (AN, urea and UFCU), biofertilizer and foliar humic and amino acid 
on micronutrients parameters at booting stage in two seasons. It is obvious 
that foliar humic, amino acid and Hu+Am for wheat plants increases 
micronutrients parameters than no foliar application.  

All foliar gave micronutrent parameters which were high significantly 
differed than control. The present results show also that the highest values of 
micronutrients content (ppm) were at foliar Hu+Am acid which were 
amounted to 115.8, 117.1 for Fe, 29.4, 34.4 for Zn, 25.3, 25.6 for Mn, 10.1, 
10.8 for Cu (ppm) in  1st and 2nd seasons, respectively.  

As shown from the same table, interactions effect between N (chemical 
and bio fertilization) and foliar application of humic and amino acids on 
micronutrients content of whole wheat plants at booting stage are resulted in 
high values at biofertilizers under both chemical (AN, urea, UFCU) and foliar 
application.  
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Table (6): Effect of bio, chemical fertilizers and foliar application of 
humic and amino acids on grain and straw micronutrients 
content (ppm) in wheat at  booting stage in two seasons. 

Treatments 

Fe Zn Mn Cu 

1st 2nd 1st 2nd 1st 2nd 1st 2nd 

season season season season 

Effect of bio and chemical fertilizers application 
Control 100.5 102.3 16.3 18.8 17.7 19.0 5.4 6.1 

AN 107.6 112.3 27.0 31.0 22.0 23.3 7.8 8.3 
Urea 108.8 114.5 26.5 32.0 21.8 23.3 8.1 8.5 
S.R. 111.0 118.3 29.0 34.9 24.5 25.3 9.9 10.0 
Bio 104.8 106.3 17.0 19.8 19.5 20.3 6.3 7.3 

AN+Bio 115.8 117.3 31.5 34.3 25.3 24.8 8.8 9.6 
Urea+Bio 118.5 119.3 30.3 35.3 24.8 26.8 10.6 11.1 
SR+Bio 126.0 125.6 34.6 39.6 27.5 30.3 12.5 12.9 
F test ** ** ** ** ** ** ** ** 

LSD 5% 1.845 1.406 0.614 0.610 0.627 0.622 0.179 0.206 

Effect of foliar application 
NO Foliar 107.0 111.3 23.8 26.7 20.8 22.5 7.1 7.9 

Humic 110.9 113.6 25.5 29.8 22.1 23.9 8.3 8.9 
Amino 112.8 115.8 27.4 31.9 23.3 24.4 9.2 9.2 

Humic + Amino 115.8 117.1 29.4 34.4 25.3 25.6 10.1 10.8 
F test ** ** ** ** ** ** ** ** 

LSD 5% 1.189 1.681 0.369 0.675 0.523 0.496 0.100 0.233 

Interaction Effect between bio and chemical fertilizers and foliar application  

NO 
Foliar 

Control 98 100 14 16 15.75 18 4.5 5.1 
AN 105.3 110 25 28 21 22 6.3 7.625 

Urea 103 112 24 27 20 21 6.5 7.3 
S.R. 108 115 26 30 23 23 8.3 8.5 
Bio 100 103 15 17 18 19 5.2 6.5 

AN+Bio 110 113 28 30 23 24 7.1 8.6 
Urea+Bio 112 116 27 31 22 26 8.3 9.4 
SR+Bio 120 121.25 31 34.5 24 27 10.5 10 

Humic 

Control 100 102 16 18 18 19 5.2 6.1 
AN 107 111 26 30 22 23 7.075 8.2 

Urea 108 114 25 31 21 23 8 8.3 
S.R. 112 117 28 35 24 25 9.3 9 
Bio 105 106 16 19 19 20 6.1 7 

AN+Bio 114 118 30 34 24 24 8.15 9.2 
Urea+Bio 116 117 29 33 23 27 10.5 11.1 
SR+Bio 125 124 34 38 26 30 12 12.3 

Amino 

Control 101 103 17 20 18 19 5.3 6.2 
AN 108 113 28 32 22 23 8.55 8.3 

Urea 110 115 27 34 22 24 8.3 8.5 
S.R. 111 120 30 35.5 25 26 10.7 10.3 
Bio 106 107 18 21 20 21 6.3 7.2 

AN+Bio 118 120 33 35 26 25 9.5 9.5 
Urea+Bio 120 121 31 37 25 26 11.6 10.6 
SR+Bio 128 127 35.5 41 28 31 13.1 13.2 

Humic + 
Amino 

Control 103 104 18 21 19 20 6.5 7 
AN 110 115 29 34 23 25 9.3 9.1 

Urea 114 117 30 36 24 25 9.7 10 
S.R. 113 121 32 39 26 27 11.2 12 
Bio 108 109 19 22 21 21 7.6 8.3 

AN+Bio 121 118 35 38 28 26 10.3 10.95 
Urea+Bio 126 123 34 40 29 28 12.1 13.2 
SR+Bio 131 130 38 45 32 33 14.3 16 

F test Ns  Ns  ** ** ** ** ** ** 
LSD 5% -- -- 1.228 1.220 1.255 1.244 0.359 0.414 
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In general, the differences from increase were highly significantly 
except for Fe content in two seasons. The highest values of micronutrients 
parameters were at interactions between biofertilizer under slow release 
fertilizers and foliar Hu+Am acids. The values are 131, 1 30 Fe, 83, 45 for Zn, 
32, 33 for Mn and 14.3, 16 for Cu in 1st and 2nd respectively. This results are 
in agreement with El-Aila (1998).  

The study under the present conditions recommended nitrobein as 
biofertilization with slow release (UFCU) at rate 75 kg N/fed and foliar humic 
and amino acids, where it can give high production of grain yield of wheat 
and can lower environmental pollution.  
] 
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تأأأر الأ مدةأأأنيت مجياتلأ ااياأأأ  مجكا اأأأ   مجشانالأاأأأ   مجأأألأ   ادكنأأأا  مج ا ناأأأ  
  مدنايا  على مجقنح
 2أانن نكني مجغنلأى   1مجةاي نكن ي مجياالأ

 نصلأ –مجيق لا   –مجنلأشز مجنصلأى جتط الأ مدةنيت  -1
 نصلأ. –اانع  مجنيص لأت  –شلا  مجزلأمع   -قةم مدلأمضي   -2
 

نقمج ةشأممعب   ممح ن منتةل ةننممم حنمنشا ةتمليممج ن حاسنقمج  مم   ة  ممة  تم  قامةممج تتمن تقل تينقتممقل  ي
 حنن ممج تممعاقن ن ممت حن  نا ممةحب ن تق قممج نن شقتممن  قل   ن نقةممقممج ن  نم ممج ةامم   0225/0226،  0224/0225

 ن  طقمممج ن م  مممل ةامم  ن ق نقممم ن ةينرممج  م ق نقممم ل نةم حرقممح  نمم    ن ممن   تةمم  نن ق نقممم  شتممننن ن شأمممحن  
 ناتةم  ناةقشقج  ن  ش من ن يةح ةل تقث ةتص   ن ت  ب  ن يم   نةتصمما ن اشمصمن ن ن من    ةق ن سق

 –نن شقتن تقل ، ن ر  ر ن،  ن   تم ق    ن    ن ةتت   ةل ن اشمصن ن صين  لي ةنتنج ن ترنقع ةا  نن تحقمح 
 ن شتما .  –ن ةشتشقم  –ن مش  

ةامممة ن  ممح ل ت ممةقح  4ةممننن أممةنن  نمم   4 ةامةنممج نممننن نمم  ةشسممم 20 نتتمم ن ن تتن ممج  نمم  
 شتننن ن شأمحن   نا ةحب  طقمج ن م  مل  نننن ةع ن ت ةقح ن تق  .  –ن ق نقم  –تق    ري نن نشتن   

ةاممة ن خ ممن  امم   8ةامممة ن ليممط  نم    ناتةممم  ناةقشقمج  مم   8تم  ن ممن   تممة  ن سق ةقمم   م  
 ةامة ن خ ن .  8ةم  ناةقشقج    ن سق ةق  + نات

نت  شقتن تقل/لحنل لقةم  حن ن نشتن    ن    تم  قامملج ن ةامح   55ت  ت ةقح تةقع ن ةيمة ن  ةاح  
 ن ة ص   ه ةل نا ةحب ن ر  رمتقج  ن   تم قج. 

  نمشن ن تتن ج  مةنقج لي تصةق  اطم من نمةنج ن اأ نمقج.  نأتةنن ن حنن ج  نم  ام ث   نةم  رمي
تممعاقن ن ت ممةقح ن تقمم   ةيمنشممج  م  ممةمح ن شقتن تقشمم  ن ةاممحش   ن  طمم  ن مم   مل  تممعاقن ن ترم مم   ممقل ن ةامممة ن 

  ن ن   ماتةم  ن سق ةقج  ناةقشقج. 
  اح خيسنن ن شتممج تعاقنن ةاش قم ة ت م  ن  ن ةيمققا تتن ن حنن ج. 

  .تر ق ن ت ةقح ن تق   ةع ن نقةم    ن  ن نقةم   ةشرننحن 

  .  تر ق ةامة ن شتننن ناة شق    ل ةامة ن ن ق نقم   نء  ةرنحرم خ  ةع ن تق 

  تر ق ةامة ن ن  ةمح  ط  ن    مل نن ق نقم ن ةينرج  م ق نقمم ل نةم حرقمح   نم  نا مةحب ن  نم مج  م نء ةمع
 خ   ح ل تق  . 

 اةقشقمج  ن سق ةقمج  مل  مماي تر ق ةامة ن ن  ةمح ن  ط  ن    مل ةع ن تق    ن ن   ن  ةل ناتةمم  ن
 ن ةامة ن. 

 امممح خ صمممن ن حنن مممج  م مممت حن  نا مممةحب ن تق قمممج ةمممع ن  طقممممج ن ممم   مل  ن مممن   ماتةمممم  ناةقشقمممج 
 ن سق ةقج لي ةننت  ن شة  ا   ن طنح  ةاح  ةنتقل خ  ا اج. تقث خل ر ه ن ةامة ن تاطم  خ نم  قشتمتقمج نةمم 

 خشسم تين  ةل تن ث ن  قمج. 
 

 


