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ABSTRACT 
 

Two field experiments were conducted at Hosh Issa region, El-Behria Governorate, Egypt, during 
2013/2014 and 2014/2015 growing seasons the objective of this study was to investigate the response of bread 
wheat to organic and nitrogen fertilization on yield, yield components and chemical composition. The results 
could be summarized as follows. The addition of organic fertilizer at rate of 20 m3/fed., resulted in a significant 
increased in yield components and chemical composition of wheat grain in both seasons. Significant variations 
were recorded between the tested nitrogen levels fertilizer for yield, yield components and chemical 
composition of wheat grain in both seasons. The effective treatments for spike length (cm), number of 
grains/spike, number of spikes/m2, number of spikelets/spike, 1000- grain weight, straw, grain and biological 
yield (tons/fed) were obtained from applying 20 m3/fed, organic with adding of 70 kg N/fed. In both seasons the 
highest values of nitrogen, phosphorus, Potassium percentages and crude protein content were recorded by using 
20m3/fed organic with applying 70 kg N/fed. 
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Introduction 
 

Wheat (Triticum aestivum, L.) is one of the most important crops used in human food and animal feed in 
Egypt. Recently a great attention of several investigations has been directed to increase the productivity of 
wheat to minimize the gap between the Egyptian production and consumption by increasing the cultivated area 
and wheat yield per unit area (Zaki et al 2012). The organic manure is known to improve the properties of soil 
by increasing the limited moisture holding capacity in addition it can change the chemical properties of soil 
through lowering PH and extensively then beneficial effective are known long time age. Application of organic 
matter provides many essential nutrients needed by crop plants. The increase in crop yield due to using of 
animal manure have been imperative many time as results mainly from the nitrogen phosphorus or potassium of 
the combination of the three elements (Singh and Singh, 2003) and Ghosh and Singh (2003). 

Nutrition is essential for plant life and yield therefore, mineral fertilization is a common agronomic 
practice that leads to improve productivity but with the steadily increased prices of chemical fertilizer especially 
nitrogen fertilizer and the pollution problems of soil and water (EL-Esh, 2007, Koreim, 2008).Therefore the 
investigation aimed to study the response of bread wheat to organic and nitrogen fertilization on productivity 
and quality. 

 

Materials and Methods 
 

Two field experiments were conducted at Hosh Issa region, El-Behria Governorate, Egypt, during 
2013/2014 and 2014/2015 seasons. The experiments were carried out to study the response of bread wheat to 
organic and nitrogen fertilization on yield, yield components and chemical composition.  

Soil samples on the experimental sites were taken at the depth of (0 and 30 cm) physical and chemical 
analyses are presented in Table (1) were done according to Chapman and Pratt (1978), while organic fertilizer 
were presented in Table (2). 

The experimental design was split plot with three replicates organic fertilizers were allocated in the main 
plot mineral nitrogen fertilizer were allocated in the sub plots. The size of each plat was 10.5 m2(1/400 feddan) 
3.5m long and 3.0m wide. Each experiment included 12 treatments which were for combination some three 
organic fertilizer and four nitrogen levels fertilizers treatments the experimental treatments can be described as 
follows: 
A- Organic fertilizer levels 
 Untreated. 
 10 m3/fed. 
 20 m3/fed. 
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B- Nitrogen fertilizer levels 
 Control. 
 35 kg N/fed. 
 70 kg N/fed. 
 105 kg N/fed . 
 
Table 1: Physical and chemical properties of the experimental soil sites during the two cropping seasons* 

Properties 
Seasons 

2006/2007 2007/2008 
Physical properties: 
Clay 
Silt 
Sand 
Soil texture 

40.50 
45.20 
14.30 

Clay loam 

41.00 
45.00 
14.00 

Clay loam 
Chemical properties: 
PH  8.24 8.50 
E.Ce (dS/m)  2.55 2.56 
Total carbon  % 4.50 4.65 
Total nitrogen % 0.28 0.38 
Available cations meq/100 g soil 
Ca++ 27.20 25.50 
Mg++ 16.35 15.75 
Na+ 3.95 3.95 
K+ 1.49 1.55 

 
Table 2: Analysis of the applied organic matter 

Organic matter  

Properties 
Season  

2013 2014 
PH 6.95 6.80 
O.M % 41.02 42.50 
E.C % 7.60 6.90 
C:N ratio 14.2/1 14.17/1 
Total N% 1.70 1.75 
Total P% 0.70 0.68 
Total K% 1.68 1.85 
Fe (mg/kg) 292.00 287.00 
Zn (mg/kg) 41.00 40.00 
Mn (mg/kg) 220.01 200.05 
Cu (mg/kg) 28.50 29.50 

 
Nitrogen fertilizer was added to three dose at a rates of nitrogen fertilizer whereas 1/3 dose kg N/fed 

were added at sawing time. The preceding crop was Maize (Zea mays, L.) for the two growing seasons. Sowing 
dates were November 20th and November 22th in both cropping seasons, respectively while seeding rate was 70 
kg/fed. First irrigation was applied at 25 days after sawing and then plants were irrigated every 25 days lilt the 
dough stage. 2/3 dose kg N/fed., added at the first irrigation (25 days after sowing ) and 1/3 dose kg N/fed., was 
applied 25 days after the first irrigation in the two experiments N fertilizer added in the farm of ammonium 
nitrate (33.50 % N). Super phosphate fertilizer (15.50% P2O5) was applied before sowing at the rate of 150 
kg/fed., (the recommended dose). Potassium fertilizer was applied before sowing (during seed bed preparation) 
at a rate of 50 kg/fed., in the farm of potassium sulphate at rate of 48% k2O (the recommended dose). 

Organic fertilizer were applied at two rate of 10 and 20 m3/fed., was added and well mixed with the soil 
two weeks before sowing ranked it lightly at a depth of 10-15 cm. 

At harvest one square meter was taken randomly from each sub-plot for the last three replication to 
determine yield and its components: 1- Spike length (cm) 2- Number of spikes/m2 3- Number of grain /spike 4- 
Number of spikelets/spike 5- 1000- grain weight (g) 6-Straw yield (tons/fed) 7- Grain yield (tons/fed.) 8- 
Biological yield (tons/fed.). 

Grain quality: 1- Total nitrogen percentage 2- phosphorus content percentage, 3- potassium content 
percentage 4- Grain protein percentage. 
  Data obtained were exposed to the proper method of statistical analysis of variance differences among 
means of different treatments as described by Gomez (1984). The treatments means were compared using the 
least significant differences (L.S.D) test of 0.5% level of probability.  
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Results and Discussion 
 
Yield and its components 
Effect of organic level fertilizer: 

Data presented in Tables (3 and 4) showed that spike length (cm) number of spikes/m2, number of 
grains/spike, number of spikelets/spike, 1000-grain weight, straw, grain and biological yield (ton/fed) during the 
two growing seasons this increase in grain yield could be attributed to the significant increase in spike length, 
number of spikes/m2, number of grains/spike, number of spikelets/spike and 1000-grain weight in both seasons. 
These finding are in agreement with those obtained by Sharashar and El-Said (2001), Moussa (2001), Abdel-
Hameed (2005) and Tabl et al. (2005). 
 
Effect of interactions: 
 The interaction between organic levels and nitrogen levels fertilizer on all yield and its components 
were significant (Tables 3 and 4) in both seasons whereas the highest mean values of all yield and its 
components was recorded under the applying 20m3/fed. 
 
Effect of nitrogen levels: 
 Tables (3 and 4) clearly showed the positive effect of nitrogen levels on improving yield and its 
components. Application of 105 kg N/fed gave the highest mean values of all yield and its components 
compared as control treatment such increments might be attributed to the favorable role of nitrogen in 
encouraging inctabolic processes in wheat plants. Consequently improving yield components similar finding 
have been reported by Hassanain (2001), Abdel-Hameed (2005) Tabl et al. (2005). 
  
Table 3: Crude protein content and macronutrient percentages (N, P and K) as affected by organic and nitrogen levels 

fertilizer in 2013/2014 and 2014/2015 seasons. 

Treatments 
Crude protein content N % P % K % 

2013/2014 2014/2015 2013/2014 2014/2015 2013/2014 2014/2015 2013/2014 2014/2015 
A). Organic fertilization levels 
Untreated 6.60 7.32 1.15 1.27 0.287 0.208 0.387 0.414 
10m3/fed 8.98 9.78 1.56 1.70 0.116 0.215 0.40 0.421 
20m3/fed 10.47 10.29 1.82 1.79 0.220 0.221 0.411 0.431 
L S D at 0.05 1.05 0.96 0.07 0.06 0.002 0.004 0.005 0.005 
B). Nitrogen fertilization levels 
Control 6.88 6.98 1.20 1.21 0.202 0.205 0.384 0.405 
35kg N/fed 8.07 8.13 1.40 1.27 0.210 0.210 0.394 0.417 
70kg N/fed 9.43 8.82 1.67 1.86 0.219 0.219 0.408 0.429 
105 kg N/fed 10.31 11.44 1.73 1.94 0.221 0.223 0.411 0.432 
LSD at 0.05 0.82 1.10 0.03 0.04 0.001 0.002 0.002 0.002 
Interaction 
AXB * * * * * * * * 

 
Table 4: Spike length (cm), number of spike/m2, number of grains/spike and number of spikelets/spike as affected by 

organic and nitrogen levels fertilizer in 2013/2014 and2014/2015 seasons. 

Treatments 
Spike length (cm) No. of spikes/m2 No. of grains/spike No. of spikelets/spike 

2013/2014 2014/2015 2013/2014 2014/2015 2013/2014 2014/2015 2013/2014 2014/2015 
A). Organic fertilization levels 
Untreated 9.80 9.54 358.25 322.75 43.27 41.22 15.98 14.97 
10m3/fed   10.60 10.34 427.00 384.75 49.44 49.12 17.73 17.08 
20m3/fed   10.79 10.52 458.33 456.25 56.31 53.75 19.63 18.33 
L. S. D. at 0.05 0.08 0.06 8.70 9.30 2.30 2.15 0.45 0.37 
B). Nitrogen fertilization levels 
Control 9.55 9.33 264.33 272.67 41.74 40.22 15.77 14.50 
35kg N/fed 10.33 10.12 379.00 386.33 47.17 44.62 17.52 16.30 
70kg N/fed 10.71 10.42 494.00 419.67 52.33 50.69 18.43 17.80 
105 kg N/fed  11.00 10.66 520.73 478.00 57.43 56.58 19.20 18.58 
L. S. D. at 0.05 0.022 0.05 11.20 10.60 2.50 2.10 0.70 0.65 
Interaction 
AXB * * * * * * * * 

Also, data in tables (3 and 4) clear that increasing nitrogen level fertilizers significantly increased grain, 
straw and biological yield (ton/fed) in both seasons with nitrogen application at rate of 70 kg N/fed. It could be 
concluded that organic fertilizer may be used for supplying part of soil applied nitrogen. The reduction of 
nitrogen application the levels of 70 kg N/fed can be center balanced by organic fertilizer. Also from the same 
tables the application 20 m3/fed., organic gave the highest mean values of this character. It could be concluded 
that the positive yield and its components response from organic fertilizer levels is attributed to increased 
nitrogen nutrition as indicated by increased N concentration in plant tissues (Kabesh et al., 2008) Also, the 
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nitrogen fixing bacteria may increase the synthesis of endogenous phytotrormones i.e IAA, GAS and CKs which 
play an important role in formation of a big active root system which allow more nutrients uptake. The pervious 
results agree more or less with the finding. Moussa (2001), Sharma (2004), Tabl et al. (2005) and Zedan et al. 
(2009) 
 
Grain quality  
Effect of organic levels 
 Obtained results recorded in Table (5). Revealed that percentage of nitrogen phosphorus potassium and 
crude protein in grains were significantly affected by adding organic fertilizer. The highest values of all 
chemical composition characters were obtained by 20m3/fed organic. These results are in agree with their 
reported by Hussein and Radwan (2001), Nehra et al. (2005). 
 On the other side data shown revealed that application of organic fertilizer gave an increase in N, P and 
K content as compared with untreated treatment these results are in agreement with Yassen et al. (2006). 
 
Effect of nitrogen levels fertilizer 

Table(5) showed that application nitrogen increased, significantly, grain wheat contents of crude protein, N, 
P and K percentages than grains of wheat plants unfertilized with nitrogen. The crude protein and percentages of 
(N, P and K) as an indicator for grain quality significantly increased by increasing up to 105 kg N/fed., 
application. These could attributes to increasing the root growth proliferation with the increased N-fertilization 
Also, the ability of wheat plants supplied with N-fertilizer in building metabolites, which may contribute much 
to the increase in dry matter accumulation at growth and consequently increasing nutrients contents Similar 
results were reported by Zaki et al (2007) and Zedan et al (2009). 

 
Effect of interaction 
 Data presented in table (5) clear that interaction between organic and nitrogen levels fertilizer on all 
chemical compositions in both seasons was significant. Applying 20m3/fed organic gave the highest values of 
all chemical composition and protein content with application of 70 kg N/fed in both seasons. 
 
Table 5: 1000-grain weight (g), straw yield (ton/fed), grain yield (ton/fed) and biological yield (ton/fed) as affected by 

organic and nitrogen levels fertilizer in 2013/2014 and 2014/2015 seasons 

Treatments 
1000-grain weight 

 (g) 

Straw yield 
(tons/fed.) 

 

Grain yield 
(tons/fed.) 

 

Biological yield  
(tons/fed) 

 
2013/2014 2014/2015 2013/2014 2014/2015 2013/2014 2014/2015 2013/2014 2014/2015 

A). Organic fertilization levels 
Untreated 31.99 38.31 2.67 2.36 1.99 1.91 4.65 4.27 
10m3/fed   42.41 41.95 4.07 3.00 2.62 2.53 6.68 5.58 
20m3/fed   45.43 44.95 4.95 3.90 2.78 2.66 7.33 6.56 
L. S. D. at 
0.05 

1.35 1.45 0.53 0.32 0.12 0.10 1.20 0.92 

B). Nitrogen fertilization levels 
Control 34.13 35.42 2.51 2.21 1.92 1.80 4.43 4.01 
35kg N/fed 37.72 40.12 3.38 2.55 2.20 2.07 5.58 4.60 
70kg N/fed 41.41 43.96 4.14 3.42 2.75 2.63 7.11 6.06 
105 kg 
N/fed  

46.82 47.38 5.00 4.23 2.98 2.96 7.75 7.19 

L. S. D. at  
0.05 

1.50 1.75 0.60 0.50 0.13 0.14 0.52 0.86 

Interaction 
AXB * * * * * * * * 

References 

Abdel-Hameed, I.M., 2005. Response of two newly released bread wheat cultivars to different nitrogen and 
phosphorus levels. Alex. J. Agric. Res. 50(2B) 63-77. 

Chapman, H. D. and P.E. Pratt, 1978. Methods of analysis for soil, plant and waters. Univ. of Calif. Div. Agric. 
Sci. Precede publication 4043. 

El-Esh, I. F. I., 2007. Effect of both mineral and biofertilization on yield and quality of wheat. Ph. D. Thesis, 
Fac., Agric. Alex. Univ., Egypt. 

Ghosh. B. N and R. D. Singh, 2003. Effect of conjoint use of farmyard manure and nitrogen on rice (Oryza 
sativa) wheat (Triticum aestivum, L.) System in ullaranchal mid-hill-soil, Indian) of Agric, Sci, 
73(12)680-683. 

Gomez, K. A. and A. A. Gomez, 1984. Statistical procedures for Agricultural Research, 2nd Ed. John wiley 
Sons. Inc- New York. 



Middle East J. Agric. Res., 4(4): 712-716, 2015 
ISSN 2077-4605 

716 

Hassanein, M.S., 2001. Effect of variety and nitrogen levels on growth, yield and yield components of wheat 
(Treticum aestivum, L.) in newly cultivated land. Egypt J. Agron 23:111-131. 

Hussein, H.F. and S. M. A. Radwan, 2001. Effect of biofertilization with different levels of nitrogen and 
phosphorus on wheat and associated weeds under weed control treatments. Paki. J. of Biological Sci. 
1(4):435-441. 

Koriem, M.H.M., 2008. Response of some wheat cultivars to nitrogen and biofertilization. Ph. D. Thesis, Fac. 
Agric. Kafr El-Sheikh, Univ. Egypt. 

Moussa, A.M., 2001. Effect of sowing methods seeding rates and nitrogen fertilization on productivity of some 
wheat cultivars Ph.D. Thesis, Fac of Agric. Tanta Univ. Egypt. 

Nehra. A.S., I.S. Hooda and S.S. Godara, 2005. Effect of manures and inorganic fertilizers on NPK content and 
uptake by grain and straw of wheat (Triticum aestivum, L.). Haryana J. of Agric. 21(2)148-151. 

Sharma. A. R., 2004. Fertilizer management in maize-wheat cropping system in the Western Himalayan Region, 
Fertilizer News. 49(2) 13-18. 

Sharshar, M.S and S. A. El-Said, 2000. Evaluation of some wheat cultivars and lines under low and high in puts. 
Agric. Sci. Mansoura Univ., 25(6) 3109-3127). 

Singh, S. K. and K. P. Singh, 2003. Effect of long term use of fertilizers, lime and FYM on yield and nutrient 
uptake by wheat and soil properties. J. of Res. Birsa Agric. Univ., 15(1):85-87. 

Tabl, M.A., A. M. Omar, E.EL-Sheref and M.H.M. Koriem, 2005. Effect of seeding rates and nitrogen levels on 
two wheat cultivars. Alex. J. Agric. Res. So (2B) 87-95. 

Yassen, A. A., M. A. El-Hady and S. M. Zaghloul, 2006. Replacement part of mineral N fertilizer by organic 
ones and its effect on wheat plant under water regime conditions. World J. Agric. Sci. 2(4):421-428. 

Zaki, N. M., M. S. Hassanein and K. M. Gamal El-Din, 2007. Growth and yield of some wheat cultivars 
irrigated with saline water in newly cultivated land as affected by bio-fertilization. J. of Applied 
Sci.1121-1126. 

Zaki, N.M., M. A. Gomaa, F. I. Radwan M. S. Hassanein and A. M. Wali, 2012. Effect of mineral organic and 
bio-fertilizer on yield, yield components and chemical composition of some wheat cultivars J. of 
applied Sci., Res. 8(1) 174-191. 

Zedan, E. M., I. M. Abdel-Hameed, A. M. Bassiouny and A. A. Waly, 2009. Effect of irrigation intervals, 
nitrogen and organic fertilization on yield, yield attributes and crude protein content of some wheat 
cultivars under newly reclaimed saline soil conditions. 1th conf. On Recent technology to Agric. 

 

 


	Plant Production Department, Faculty of Agriculture (Saba Basha), Alexandria University



