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ABSTRACT 
 

Wheat crop production and improvement under unfavorable conditions is the main target for crop growers, 
breeders and investigators. Sandy and Calcareous soils in dry land areas are marginal for crops production in 
general. The productivity of wheat crop is low due to technological gaps in adoption of balanced fertilization. 
For attaining better yield of wheat the technology (application of NPKS and micronutrients mixture; Fe+Mn 
+Zn @ 120: 38: 50: 40 and, 0.09 Kg / fed.) was taken from Fertilization Technology Department, National 
Research Centre, Egypt and tested under On Farm Testing program at farmers,fieldsduring winter 2009/2010 at 
Nobaria district at North West region of Egypt. After its satisfactory results over local check this technologywas 
demonstrated at farmers, fields during winter 2010/2011. In this way, total of 2916 feddan area was covered in 
18 villages with 486 numbers of farmers in two years under this technology. The recommended technology was 
able to increase tiller number per plant, spike length (cm), spike number per m2, kernel number per spike, 1000-
kernel weight (g), straw and grain yield (ton/fed.) over the farmers practice with mean values of 
34.4,22.5,24,21,21.7, 32.3 and 63.3 percent, respectively. In addition to improving potassium and micronutrients 
contents in wheat straw as compared with farmers, practices. Based on means of two years of data farmers got 
L.E 3137 of addition return from expending additional cost of L.E 667 with incremental benefit  cost ratio of 
4.7. This program was effective in changing attitude, skill and knowledge of improved practices of 
recommended technology including adoption. 
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Introduction 

 
Wheat (Triticum aestivumL.) is the most important cereal crop in the world.InEgypt, increasing importance 

of wheat is due to the large increase in the gap between production and consumption, a huge increment of 
population and the low level of national income. Therefore, Egypt is considered the biggest importer of wheat in 
the world. Extensive efforts are continuously paid for increasing its productivity by means of vertical and/or 
horizontal planting. Increases of wheat production to contribute in food problem solve.  Declining soil fertility 
and mismanagement of plant nutrients have made this task more difficult.The challenge for agriculture over the 
coming decades will be to meet the world’s increasing demand for food in a sustainable way. Low or unbalanced 
fertilizer application is one of the important reasons for low productivity (Sing et al., 2006). Balanced NPK 
fertilization has received considerable attention in Egypt and many other countries (Chaubey et al., 2011, Rezk 
et al., 2008, Guptaet al., 2007, Biswas et al., 2004, Ghosh et al., 2004 and Prasad et al., 2004). Farmers, 
specially the marginal and dry land farmers, generally, tend to apply only N and P. Recently, great attention has 
been devoted to cultivate field crops in new reclaimed sandy calcareous soils. In general, under such 
unfavorable conditions and in soil characterized as low fertile, low organic matter content and high leaching rate 
thus the production of most crops is not economic and farmers have to apply high rates of chemical fertilizers to 
maintain satisfactory yield (Nofal and Salem, 2003; Zeidan et al., 2009 and Abd El-Ghany, 2007). 

There are several ways for increasing wheat production; one of them is the appropriate application of 
integrated plant nutrient supply system following balanced fertilization needs to be developed for resource, poor 
farmers to sustain the potential productivity especially in the newly reclaimed areas. Results of several decades 
of continues cropping and contrasting requirements of cereals crops, have shown evidence of soil nutrient 
depletion and imbalances, low nutrient use efficiency , a general reduction in soil organic matter , and stagnating 
yields (Ladha et al.,2003). It is therefore, necessary to replenish soils with balanced fertilizers for successful 
crop production. Ahmad et al.2011 indicated that integrated nutrient management significantly increased wheat 
yield. Many researchers have provided the importance of macro- and micro-nutrients particularly under limited 
condition. Abu El-Fotoh et al., 2006, Salib2002, AbdEl-Magid2001 and Mengeland Kirkaby1987, reported that 
favorable nutrients balance produced high wheat grain yield. Morsyet al.1999 and EL-Afandy 2006 found that 
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application of 75-140 N + 15-30 P2O5 + 25-50 K2O in Kg / fed. Increased significantly yield and yield 
components of wheat. 

Therefore, it is needed to study the advantages of integrated use of balanced NPK with S and Fe-Mn-Zn in 
wheat production under Egyptian soil conditions in order to make Integrated Plant Nutrient Technology feasible, 
viable and cost effective. For attaining better yield and yield components of wheat, the present investigation was 
therefore undertaken to evaluate the response of Egyptian wheat variety namely Sids 1 grown in sandy and 
calcareous soil to an integrated and balanced fertilization program (application of NPKS and micronutrients 
mixture; Fe+Mn +Zn @ 120: 38: 50: 40 and, 0.09 Kg / fed.), which was taken from Fertilization Technology 
Department, National Research Centre, and Egypt. After its satisfactory results over local check this technology 
was demonstrated at farmers’ fields.  

 
Materials And Methods 

 
Improvement of wheat crop production under marginal and unfavorable sandy and calcareous soils in dry 

land areas conditions is the main target for crop growers. On farm testing on integrated and balanced 
fertilization ; recommended practice ; RP (application of NPK , S and Fe+Mn+Zn @ 120 : 38 :50 : 40 : 0.09 Kg 
fed.-1) in wheat ( Triticum aestivum L.) varieties c.v. Sids 1  was conducted at the fields of 36 farmers selected 
from 18 villages at North West region of Egypt , in total area of 216 feddan ( feddan = 4200 m2) with unit area 
of 6 fed., during winter season of 2009/2010 .After its satisfactory results over local check this technology was 
demonstrated at farmers’ fields during winter 2010/2011. For demonstration 450 farmers selected from the same 
18 villages. In this way total area of 2700 fed. with unit area of 6 fed. was covered under demonstration. In the 
demonstration, 18 control plots (farmer practice; FP) were also kept where farmer practices was carried out. The 
result was compared with the full package of practice. The primary data was collected from the selected farmers 
with the help of personal interview schedule. Soil sample was taken before cultivation and prepared for physical 
and chemical analysis according to Black, 1965 as shown in Table (1). 

The wheat grains were sown on the last third of November in both seasons at the rate of 60 kg/fed. NPK 
treatment was added as follow, nitrogen fertilization as ammonium nitrate(33.5%N) was applied at the rate of 
120 kg N/fed.in three equal doses ( 20,45,60- days after sowing ) . Phosphorus as calcium super phosphate (15 
% P2O5) was added at the rate of 38 kg P2O5/ fed. and Sulfur (80 % S) at the rate of 50 kg / fed. before sowing. 
While potassium as potassium sulfate (50 % K2O) was applied at the rate of 50 kg K2O /fed. in two equal doses 
(20, 45 - days after sowing). The micronutrients treatment (Fe+Mn+Zn) was applied as foliar spray of multi 
chelated micronutrients compound (3 % Fe, 1.5% Mn and 4.5% Zn). Plants were sprayed at 30 and 70 days after 
sowing (at tillering initiation and before heading stages) at the rate of 1.25 g/ liter with rate of 400 liter /fed. The 
other different field practices were followed in the usual manner for wheat production. At the maturity stage, the 
plants were harvested in the first half of May in both seasons. The data on yield and yield components were 
recorded. The percent increase in yield was calculated by using formula: 

 
                                   Yield of RP – Yield of FP 
 % increase in yield = ——————————— × 100 
                                           Yield of FP 
 

RP=Recommended practice   
FP = Farmers practice  

Also potassium and micronutrients contents of wheat straw were determined according to Chapman and 
Pratt (1978).   

 
Results And Discussion 

 
It is clearly indicated in table 2 that farmers are using low and unbalanced dose of chemical fertilizers as a 

source of primary nutrients (N, P & K) whereas they are not using any chemical fertilizer for secondary 
nutrient(S) and micronutrients. Table 2 also shows the percentage gap of application of fertilizers by farmers 
over recommended practice which varied from 20-100 percent. 

  The values of yield attributing characters and yield of the recommended practice were found to be higher 
over the farmers practice (tables 3 and 4). The recommended technology (application of NPK , S and 
Fe+Mn+Zn @ 120 : 38 :50 : 40 : 0.09 Kg fed.-1) was able to increase tiller number per plant , spike length (cm), 
spike number per m2 , kernel number per spike , 1000-kernel weight (g) and straw and grain yield (ton/fed.) over 
the farmers practice with mean values of 34.4,22.5,24,21,21.7, 32.3 and 63.3 percent, respectively .The mean 
values of the two seasons (table 4) showed also that a maximum straw and grain yield of 8.01 and 4.02 ton/fed. 
were obtained with recommended practices compared to farmers practices (6.08 and 2.40 ton/fed.).This trend 
might be due to the favorable effect of integrated nutrient management on the proliferation of roots and thereby 
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increasing the uptake of plant nutrients from the soil and ultimately the vegetative growth of plants. These 
results were in harmony with those obtained by Zaki et al., 2004; Abdel–Ati and Zaki 2006; Umar Khan et al. 
2007 and Zeidan et al., 2009. 

The increase in the yield attributing characters ultimately resulted in percent increase in the grain yield over 
farmers’ practice, which was unknowingly relying over unbalanced fertilization. Low or unbalanced fertilizer 
application is one of the important reasons for low productivity (Singh et al., 2006). 

Table (5) show that plant potassium and micronutrients contents were markedlyincreased due to application 
of an integrated and balanced fertilization program in both seasons. Results indicated that K and Fe, Mn, Zn and 
Cu contents as an average of the two seasons were 2.08 % and 166, 59, 45 and 10 ppm in RP treatment with a 
highly increasing percent comparing to FP.It would be cleared the superiority of the recommended practices 
program in improving potassium and micronutrients contents in wheat straw as compared with farmers' 
practices. The key role of integrated balanced fertilization (RP) in increasing of plant nutrient contents was due 
to its favorable effects such as improving some soil chemical properties (Gallardo-Lara & Doglas, 1987). 
Subsequently, apply increments created nutrient balance in the root medium, which was a real reflection to their 
concentration in the plant tissues. The obtain finding are in line with the results reported by (Shaaban et al., 
2004). 

The additional cost of cultivation of L.E 624 and 711 gave additional net return of L.E 3088 and 3185 thus, 
ultimately the incremental benefit cost ratio of 4.9 and 4.5 in both the year winter 2009/2010 and 2010/2011 , 
respectively for the recommended practice (table 6). Based on mean of two years of data farmers got L.E 3137  
of addition return from expending additional cost of L.E 667 with incremental benefit  cost ratio of 4.7 . 

 
Table 1: Some physical and chemical properties of the soil before planting. 
 

pH EC dSm-1 
Organic 
matter 
 % 

CaCO3% 
 (ppm) 

Texture  
N 

 
P 

 
K 

 
Fe 

 
Mn 

 
Zn 

Sandy loam 
(Calcareous) 8.4 0.40 0.86 21 210 6 160 1.6 2.1 0.3 

 
Table 2: Difference between recommended demonstration package and Farmers practice. 

Particulars Nitrogen 
(N) 

Phosphorus 
(P2O5) 

Potassium 
(K2O) 

Sulfur 
(S) 

Micronutrients 
(Fe+Mn + Zn) 

 recommended practice  (kg fed- 

1 ) 120 38 50 40 1.0 

Farmers practice 
 (kg fed- 1 ) 100 30 0 0 0 

GAP (kg fed- 1 ) 20 8 50 40 1.0 
Percent GAP 
  20% 21%  100%  100% 100% 

 
Table 3: Wheat yield attributing characters as affected by recommended practice. 

 
Season Spike number /  m2 Kernel No. / Spike Tiller No./ Plant Spike length (cm ) 

 FP RP % FP RP % FP RP % FP RP % 
2009/2010 304 378 24 48 59 23 9.0 11.8 31.1 9.4 11.3 20.2 
2010/2011 318 394 23 53 63 19 9.6 13.2 37.5 10.1 12.6 24.8 
Mean 311 386 24 50.5 61.0 21 9.3 12.5 34.3 9.8 12.0 22.5 

FP= Farmer Practice 
RP = Recommended Practice 

 
Table 4: Wheat yield as affected by recommended practice.  

 
Season 1000 - Kernel weight  (g) Straw yield 

(Ton/ fed.) Grain yield (ton/fed.) 

 FP RP % FP RP % FP RP % 
2009/2010 41 49 19.5 6.55 8.28 26.4 2.31 3.80 64.5 
2010/2011 42 52 23.8 5.60 7.74 38.2 2.48 4.02 62.1 
Mean 41.5 50.5 21.7 6.08 8.01 32.3 2.40 3.91 63.3 

FP = Farmer Practice  
RP = Recommended Practice 

 
Table 5: Plant potassium and micronutrients content of wheat as affected by farm and integrated balanced fertilizations.    

 
Season 

K Fe Mn Zn Cu 
% ppm 

 FP  RP FP  RP FP  RP FP  RP FP  RP 
2009/2010 0.50 1.92 53 158 10 55 13 42 7 9 
2010/2011 0.76 2.23 61 173 15 62 15 47 8 11 
Mean 0.63 2.08 57 166 13 59 14 45 8 10 

FP = Farmer Practice  
RP = Recommended Practice 
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Table 6: Cost of cultivation, net return and B: C ratio under improved and farmers practice. 

 
Season 

Average cost of 
cultivation 
L.E/fed. 

Average gross 
Return 
L.E/fed. 

Additional cost of 
cultivation 
L.E/fed. 

Additional net 
return L.E/fed. 

Incremental benefit: cost 
ratio  

 FP RP FP RP       
2009/2010 1243 1867 7190 10902 624  3088  4.9  
2010/2011 1430 2141 7240 11136 711  3185  4.5  
Mean 1337 2004 7215 11019 667  3137  4.7  

FP = Farmer Practice  
RP = Recommended Practice 

 
Conclusion: 

 
The productivity of wheat crop continues to be quitelow due to technological gaps in adoption of balanced 

fertilization and other factors also. The yield of wheat can be increased by demonstrating their technologies of 
balanced fertilization at the farmers’ fields under thesupervision of scientists working in the operational area. 
After getting good results in On Farm Testing during the year 2009/2010, demonstrations on balanced 
fertilization were conducted in wheat in a scientific manner at farmers’ fields during the year 2010/2011, and 
achieved better yields. Integrated and Balanced Fertilization program was effective in changing attitude, skill 
and knowledge of improved practices of recommended technology (application of NPK, S and Fe+Mn+Zn @ 
120:38:50:40: 0.09 Kg fed.-1) including adoption. This also improved relationship between farmers and 
scientists and built confidence between them. 

Generally, it can be concluded from this study that highest values of yield and its components and the 
content from K and Fe, Mn, Zn and Cu elements could be achieved from Sids1wheat cultivar by application of 
an Integrated and Balanced Fertilization programinto newly reclaimed soils of Egypt which is sandy and 
calcareous soils. In addition, farmers got addition return with incremental benefit cost ratio of 4.7. 
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