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ABSTRACT 
To promote better cereals with straw and especially wheats, this study registers in optics to analyze the impact of nitrogen doses, as 

well as their fractionation on the improvement of output in grains and its components as well as on the improvement of the content 

of protein of the grain of two two durum wheat genotypes, as on the accidents caused by nitrogen rates, such as pours it and the 

mitadinage. The two genotypes tested (Ofanto and Simeto) return in the seed multiplication system, they are characterized by a 

good adaptation to dry climate. Experimentation made the object to test these two varieties with four levels of contribution in 

nitrogen, this last is divided up in two quantities, 1/3 post seedling and 2/3 at the stage tillering beginning of culture. According to 

have measured output, the statistical analysis showed us that each genotype has its own needs in fertilizing units. We are also 

shown us that beyond its nitrogen doses does not bring more to the production, on the contrary in excess will be able to cause 

problems of pollution of ground waters as well as important economic losses. 
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INTRODUCTION 

 
Cereals constitute the basic food in different countries, especially the developing countries where food 

security remains a reached target. 
cereals also give an increasing part of the feeding of populations by composing a most food calories. 
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In Algeria, production did not follow the national needs, currently deficit requires massive imports, thus 
causing a threat for the economy. 

The recourse to the massive imports weighs on the state’s economy. Indeed Algeria imports every year 
about 6,5 million tons of cereals (CIC, on 2009). The potential of production of cereals, into rain, under 
Mediterranean climate, is very limited (López-Bellido,On 1992 in Tavakkoli and Oweis, on 2004). The full 
internior of Sidi Bel Abbes were, are, and undoubtedly will remain even for a long time a zone privileged for the 
production of cereals. Climate, very variable, from this region constitutes a factor limiting to the increase of 
outputs, especially at the end of cycle of the culture of the cereal (Bouzerzour and et al. 2002; Chennafi and al., 
2008). 

After the soft wheat, the durum wheat is considered as basic cereal for the human eating (consume in grain 
or in semolina), it occupies an important place in the economy of the country. 

In order to know the adaptation and to improve the outputs of this cereal it is necessary to develop research 
methods to satisfy the needs in quality of variety and of techniquesof cultures. 

Nitrogenous fertilization represents a determining stage of the cereal outputs, the nitrogen is the basic 
element for the manufacture of the chlorophyll as well as the amino acids. 

In general, to bring the nitrogen at the right dose and and at the right time, it’s necessary to know the 
evolution of the nitrogenous wheat needs. To adjust or to embed contributions at best with the needs of culture, 
it is translated by a better efficiency of the nitrogen to limit risks of overturn, optimise output and contribute to a 
good content of proteins of grains (bahloul, 1985). 

The durum wheat includes a broad varietal range where each variety has its own needs in terms of 
fertilizing elements. 

To promote this species better, this study registers in optics to analyze the impact of nitrogen doses, as well 
as their fractionation on the improvement of output in grains and its elements as well as on the improvement of 
the protein content of the grain of two durum wheat genotypes, as well as on accidents caused by the nitrogen 
rates, such as pours it and the mitadinage. 

 
MATERIAL AND METHODS 

 
Experimentation was driven on the site of demonstration farm and seeds production of ITGC (Technical 

Institute of Large-scale farming) of Sidi Bel Abbes. 
The geographical Co-ordinates of the site are: 
Longitude 0°40 ’21.65 W and latitude 35 °. 10’ 28.50 N altitude 490M   
 

1.1. Plant material: 
The plant material includes two varieties of durum wheat homologated and certified in Algeria, Ofanto 

(Pedigree: adamello x appulo) and Simeto (Pedigree: capeti x valvona).  
- The nitrogen fertilizer used is: «Urea 45 % »it was spread on cover with Five levels of fertilization / 
-N0 without any contribution in nitrogen. 
-N1 is determined in comparison with needs in fertilizing units of nitrogen to produce some objective of 

output, knowing that: the durum wheat needs 3,5 Unit and the soft wheat of 3 Unit of nitrogen to produce a 
quintal of grain. 

-N2: a 25 % increase in comparison with the dose calculated to reach the target of output  
-N3: a 50 % increase in comparison with the dose calculated to reach the target of output  
-N4: a 25 % reduction in comparison with the dose calculated to reach the target of output 
The Urea 45 % spreading was split in two contributions: 1/3 post seedling and 2/3 at the stage tillering 

beginning. 
 

1.2. Experimental device: 
It is about a split plot, the two factors tested are the variety (two) and level of the nitrogenous fertilization 

(05 levels). 
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Pic. 1: plan of trial. 
 
The used varieties are: V1: Simeto 
V2: Ofanto (ouarsenis). 
Density of seedling: 350gr / m ²    
Dimensions of elementary plot: 1.2m x 10m = 12m ². 
Dimensions of the plot of trial: (1.2m x 10m x 10 treatments x 4 repetitions) = 480m ²    
 

RESULTS AND DISCUSSION 
 

2.1. Climatic synthesis: 
The vegetative cycle of cereals is strongly influenced by theenvironment factors including temperature and 

pluviometry are the most important. By absence of data of Temperature, we contented ourselves that of 
pluviometry.  
 
2.1.1. Pluviometry: 

We reported on the table 1, the pluviometry of the current year recorded in the region. A total surplus in 
comparison with medium +80.0 mm Seltzer is noted. Nevertheless, a water deficit became established in the 
course of the period of flowring and of filling of the grain and which corresponds to April (-39.0 mm) and in 
May (-31.0 mm).   
 
Table 1: Pluviometry recorded in SidiBelAbbes during the vegetative period of the durum wheat (2014/15). 

 Oct Nov Dec Jan Feb Mar Apr May Total 
Pluviometry (mm) 29.7 65.3 96.5 97.1 49.7 32.1 00 07.0 405.0 
Average(Seltzer)(mm) 27.0 62.0 60.0 48.0 51.0 39.0 39.0 38.0 325.0 
Difference (mm) +2.7 +3.3 +36.5 +49.1 -1.3 -6.9 -39.0 -31.0 +80.0 

Source : (ONM, 2015). 
 
2.2. Phrenological stages: 

The examination of table 2, shows a light precociousness ofSimeto variety in comparison withOfanto 
variety; let be 163 days against 166 days, which returns to the genetic potential of each Variety. 
 
Table 2: Dates andduration of the phrenological tested varieties stage. 

Variety Lifting Tallage montaison épiaison blossoming filling maturity 
Simeto 02/01/2015   

18 days 
10/03/2015    
84   days 

26/03/2015  
99   days 

14/04/2015 
118  days 

20/04/2015  
124  days 

28/04/2015   
132  days 

29/05/2015 
163  days 

Ofanto 05/01/2015   
21  days 

16/03/2015    
90   days 

29/03/2015  
102   days 

17/04/2015 
121  days 

24/04/2015  
128  days 

30/04/2015   
134  days 

01/06/2015 
166  days 

 
2.3. Variance Analysis relating to measured parametres: 
2.3.1. Number of young plants in lifting: 
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The analysis of variance performed on above-mentioned parameter disclosed a nonsignificant difference for 
treatments (Table 3), with a general average of 278.6 plants / m ², varying from 271.87 (N3) in 286.62 young 
plants by unit of surface (N2).  
 
Table 3: Analysisvariance relating to the number of feet by unit of surface. 

  S.C.E DDL C.M. TEST F PROBA E.T. C.V. 
VAR.TOT BLOC        628,799 7 89,828         
VAR. FACTOR 1         184,899 1 184,899 1,813 0,27105     
VAR.BLOC             138 3 46 0,451 0,73547     
VAR. RESIDUAL 1 305,9 3 101,967     10,098 3,62% 
VAR.TOTAL            6433,6 39 164,964         
VAR. FACTOR 2         998,1 4 249,525 1,714 0,17887     
VAR.INTER F1*2        1313,101 4 328,275 2,255 0,09225     
VAR.TOT BLOC        628,799 7 89,828 0,617 0,73769     
VAR. RESIDUAL 2 3493,6 24 145,567     12,065 4,33% 

 
2.3.2. Numberstillers by unit of surface: 

Following graph shows the variation of the number of tiller by unit of surface for each variety and with four 
doses of nitrogen.        

 
 
 
 
 
 
 
 
 
 
 
 

Pic. 2: variation of nember of tillers / m ² according to the dose of nitrogen brought for each variety. 
 
The variance analysis performed on above-mentioned parameter disclosed a significant difference for 

treatments with a general average of 464.1 tillers/m ², varying of 313.12 (witness) in 680 tillers for N4. For 
Simetogenotype, the  average is 429 varying from 322 to 498. 

And forOfanto genotype, average is 499.2 varying from 331 to 552. 
 
Table 4: Variance analysis relating to the number of tillers / m ². 

  S.C.E DDL C.M. TEST F PROBA E.T. C.V. 
VAR.TOT 
BLOC        52332,41 7 7476,058         
VAR. FACTOR 
1         49280,41 1 49280,41 184,939 0,00055     
VAR.BLOC            2252,594 3 750,865 2,818 0,20844     
VAR. 
RESIDUAL 1 799,406 3 266,469     16,324 3,52% 
VAR.TOTAL           315665,6 39 8093,99         
VAR. FACTOR 
2         220773,6 4 55193,4 94,766 0     
VAR.INTER 
F1*2        28581,59 4 7145,398 12,269 0,00002     
VAR.TOT 
BLOC        52332,41 7 7476,058 12,836 0     
VAR. 
RESIDUAL 2 13978 24 582,417     24,133 5,20% 

 
2.3.3. The height: 

The following figure shows the variation of the height for every variety and with four doses of nitrogen.   
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Pic. 3: variation of the height according to the dose of nitrogen brought for every variety. 

 
The role of the nitrogen is significant at this stage, it represents an essential element that goes into the 

production of new cells responsible for the elongation of the internodes that determine the height of each plant 
(Boulelouahe, on 2013). 

The analysis of performed variance, disclosed a significant difference for treatments with a general average 
of 67.9cm, varying from 68.25 (N0) to 74.25 (N4). For genotypes, Simeto recorded anaverage 67.2 cm varying 
of 56 with 75cm; and Ofanto, an average of 68.6 varying of 55 with 74cm (table 5). 
 
Table 5: Analysis of variance relating to the height. 

  S.C.E DDL C.M. TEST F PROBA E.T. C.V. 
VAR.TOT 
BLOC        314,4 7 44,914         
VAR. 
FACTOR 1        19,6 1 19,6 0,452 0,552     
VAR.BLOC            164,6 3 54,867 1,264 0,42553     
VAR. 
RESIDUAL 1 130,2 3 43,4     6,588 9,70% 
VAR.TOTAL           3003,6 39 77,015         
VAR. 
FACTOR 2        1813,6 4 453,4 19,67 0     
VAR.INTER 
F1*2        322,4 4 80,6 3,497 0,02184     
VAR.TOT 
BLOC        314,4 7 44,914 1,949 0,10518     
VAR. 
RESIDUAL 2 553,2 24 23,05     4,801 7,07% 

 
2.3.4. The number of ears by unit of surface: 

Following graph shows variation of the number of ears by unit of surface for each variety and with four 
doses of nitrogen.     

 

 
Pic 4: variation of number of ears by m ² according to the dose of nitrogen brought for every variety. 

 
At this stage the plant will need important quantities of nitrogen for the manufacture of ears. 
The analysis of variance performed on above-mentioned parameterdetected a significant difference for 

treatments with a general average of 388.3. 
For Simetogenotype, average is 361 varying from 237 to 426. 
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And for Ofantogenotype, average is 415.6 varying from 251 to 464. 
 

Table 6: Analysis of relating variance to the number of ears by unit of surface. 
  S.C.E DDL C.M. TEST F PROBA E.T. C.V. 
VAR.TOT BLOC        31197,97 7 4456,853         
VAR. FACTOR 1         29811,59 1 29811,59 320,77 0,00024     
VAR.BLOC             1107,563 3 369,188 3,972 0,14361     
VAR. RESIDUAL 1 278,813 3 92,938     9,64 2,48% 
VAR.TOTAL            285496,4 39 7320,42         
VAR. FACTOR 2         223806,4 4 55951,59 261,985 0     
VAR.INTER F1*2        25366,41 4 6341,602 29,694 0     
VAR.TOT BLOC        31197,97 7 4456,853 20,869 0     
VAR. RESIDUAL 2 5125,625 24 213,568     14,614 3,76% 

 
2.3.5. The number of grains by ears: 

Following graph shows the variation of the number of grains by ears for each variety and with four doses of 
nitrogen.   

 
Pic. 5: variation of number of grains by ears according to the dose of nitrogen brought for every variety. 

 
At this stage the nitrogen improves conception at the time of blossoming, it is translated by an increase of 

the number of formed grains. 
The variance analysis performed on above-mentioned parameter disclosed a significant difference for 

treatments with a general average of 50.9. 
ForSimeto genotype, average is 49.4 varying from 38 to 58. 
And for Ofantogenotype, average is 52.4 varying from 35 to 59. 

 
Table 7: Analysis of relating variance to the number of grains by ears. 

  S.C.E DDL C.M. TEST F PROBA E.T. C.V. 
VAR.TOT BLOC        133,2 7 19,029         
VAR. FACTOR 1         90 1 90 11,441 0,04156     
VAR.BLOC             19,6 3 6,533 0,831 0,55914     
VAR. RESIDUAL 1 23,6 3 7,867     2,805 5,51% 
VAR.TOTAL            3323,6 39 85,221         
VAR. FACTOR 2         2269,6 4 567,4 29,552 0     
VAR.INTER F1*2        460 4 115 5,99 0,00179     
VAR.TOT BLOC        133,2 7 19,029 0,991 0,46156     
VAR. RESIDUAL 2 460,8 24 19,2     4,382 8,61% 

 
2.3.6. The weight of mile grains WMG: 

Following graph shows the variation of the weight of mile grains WMG for each variety and with four 
doses of nitrogen.        
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Pic. 6: variation of WMG according to the dose of nitrogen brought for each variety. 

 
The nitrogen as much as major and essential element comes back into the manufacture of amino acids 

transformed later into protein; it raises the rate of proteins and especially the gluten in a not negligible way. 
The analysis of variance performed on above-mentioned parameter disclosed a significant difference for 

treatments with a general average of 44g. 
ForSimeto genotype, average is 41.6 varying of 32 in 48g. 
And for Ofantogenotype, average is 46.4 varying of 30 in 53g. 

 
Table 8: Analysis of variance relating to the weight of thousand grains. 

  S.C.E DDL C.M. TEST F PROBA E.T. C.V. 
VAR.TOT BLOC        355,2 7 50,743         
VAR. FACTOR 1         230,4 1 230,4 17,543 0,02318     
VAR.BLOC             85,4 3 28,467 2,167 0,27022     
VAR. RESIDUAL 1 39,4 3 13,133     3,624 8,24% 
VAR.TOTAL            2800 39 71,795         
VAR. FACTOR 2         1888 4 472 49,859 0     
VAR.INTER F1*2        329,6 4 82,4 8,704 0,00019     
VAR.TOT BLOC        355,2 7 50,743 5,36 0,0009     
VAR. RESIDUAL 2 227,2 24 9,467     3,077 6,99% 

 
2.3.7. Output (quintals / hectare): 

Following graph shows the variation of the output expressed in (quintals / hectare) for every variety and 
with four doses of nitrogen.        

 

 
 
Pic. 7: variation of outputs according to the dose of nitrogen brought for each variety. 

The Experimentation showed a net signification and a broad difference between the untreated witnesses 
(13qx / hectare) and fertilized plots (+35 quintals / hectare). 

The analysis of variance performed on above-mentioned parameter disclosed a significant difference for 
treatments with a general average of 35.25 quintals / hectare. 

ForSimeto genotype, average is 35.76 varying of 12.8 in 45.2 quintals/ hectare. 
And for Ofantogenotype, average is 34.74 varying from 13.1 to 41.2 quintals / hectare. 
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Table 9: Analysis of variance relating to output grains. 
  S.C.E DDL C.M. TEST F PROBA E.T. C.V. 
VAR.TOT BLOC       31,667 7 4,524         
VAR. FACTOR 1        10,404 1 10,404 7,985 0,06523     
VAR.BLOC             17,354 3 5,785 4,439 0,12639     
VAR. RESIDUAL 
1 3,909 3 1,303     1,142 3,24% 
VAR.TOTAL           5521,12 39 141,567         
VAR. FACTOR 2        5251,24 4 1312,81 448,589 0     
VAR.INTER F1*2       167,976 4 41,994 14,349 0,00001     
VAR.TOT BLOC       31,667 7 4,524 1,546 0,19933     
VAR. RESIDUAL 
2 70,237 24 2,927     1,711 4,85% 

 
2.4.Principal Component Analysis PCA: 

The results obtained in this trial resulted in a multivariate analysis. The principal component analysis (PCA) 
is a technique used to highlight the association relationship and opposition of different variables and individuals. 
It allows us to show the positioning of varieties according to their behavior in different environments across 
output and its elements. The interpretation of correlations is done through the graphical representation. 
 
Study of variables: 

The principal component analysis showed that 81.96 % of the total variations, noticed on data subjected to 
the analysis, is explained by the axis 1, with which all characters are correlated negatively correlated to it.  

The axis 2 of the pca, explains 14.17 % noticed variations. In this axis, all measured parameters are 
positively correlated. 

The principal component analysis performed on the variables studied (figure 36) to know output grains, the 
population, the precociousness, the population-ear, height, maturity, number of grains / ear and weight of 
thousand grains allowed to note the existence of 2 “groups of variables”: 

The number of tillers by unit of surface. 
The population - ears, the height, number of grains / ear and output grains. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Pic. 8: Structure of measured variables. (Statbox 6.4). 
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Conclusion: 
It is important before using a variety to know its characteristics to know if it adabts to the environment for 

which it is intended. 
Besides productive quality, the appropriate choice of varieties must be reasoned according to zones of 

adaptation and to climatic constraints 
Nitrogen is a key growth factor for cereals with straw.during their vegetative cycle, they must not only find 

one quantity of nitrogen sufficient to enable them to reach their potential output but it is necessary also that the 
nitrogen is on the level of the roots at the time when the needs for these cereals become intense. An adequate 
nitrogen contribution stimulates a high photosynthetic activity, a vigorous vegetative growth and a sunk green 
coloring of the sheets.  

fractionation gives not only with some nitrogen at the time when culture needs it, it also minimizes potential 
losses by leaching, volatilization and denitrification. 

Following our experimentation, we delimited needs in nitrogen for eachvariety; we also showed that in spite 
of the increase of fertilizing units beyond these doses outputs will remain stable. 

Although nitrogen fertilizers are essential to assure a better output and a good quality, the nitrogen can 
cause major environmental problems if it is not properly managed or if it is not collected by the plant at the right 
time. Economic losses can also be important in the case of a not judicious management of this element. 

It is necessary then to come to a compromise the dose of nitrogen necessary enters to attain a profitable 
output and the one who assures the protection of our environment. 

An adequate fertilization is essential to optimize the outputs, to respect and protect the environment. 
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