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ABSTRACT 

 
 The effect of nitrogen fertilization levels  (60, 75, 90 and 105kg N/fed) and 
sources (urea and Ammonium sulphate) on yield and its components of two wheat 
varieties (Giza 164 and Sakha 69) was investigated at the Agriculture Experimental 
and Research Center, Faculty of Agriculture, Cairo University at Giza, Egypt during 
1996/97 and 1997/98 seasons . 
 Differences in grain and straw yields as well as their related variables due to 
changing N levels were significant in both seasons.  Application of the highest N level 
(105 kg N/fed) produced 2.3 (13.4%) and 1.8 ard/fed (10.2%) more than the 
application of N at the recommended dose (75 kg N/fed) in the first and second 
seasons, respectively.  

With regard to the N sources, the highest values resulted from application of 
N as urea, while the lowest one produced by ammonium sulphate in both seasons. 
  Varieties had a significant effect on plant height, number of grains/spike and 
grain yield/fed in both seasons and number of tillers/m2, number of grains/spike and 
1000- grain weight  in one season only. As an average of both seasons, Sakha 69 
outyielded Giza 164 in grain yield by 1.6 ard/fed and in straw yield by 0.6  ton/fed 
 The interaction of varieties x N levels had a significant effect on plant height, 
and 1000- grain weight in both seasons and on spike length and number of 
grains/spike in one season. Moreover, varieties x N levels x N sources interaction had 
significant effect on either grain or straw yield/fed in both seasons. As an average of 
both season the highest grain yield/fed (26.55 ard) was obtained by using Sakha 69 
variety and 105 kg N/fed as urea. 
 Consequently, it could be concluded that under the conditions of this study 
the highest wheat production from either grain or straw can be produced with using 
Sakha 69 variety and application of 105 kg N/fed as urea. 

 

INTRODUCTION  

 

 Wheat is one of the most important grain crops in the world and it is 
the main staple food in Egypt. Increasing wheat production under Egyptian 
conditions is a major concern of the Agronomists. Factors that determine 
wheat grain yield are numerous. Varieties and nitrogen fertilization are two of 
cultural practices that affect growth, yield and yield components as well as 
quality of wheat. 
 Many investigators found marked differences in either grain or straw 
yield of wheat cultivars (Gabr, 1988 ; Sharshar, 1989 ; El-Hefnawy et al. 1991 
; El-Banna,  1995 ; Al-Kasas, 1996 ; Abd El – Monem, et al. 1997  and Abd El-
Zaher, 1997) Moreover, the response of wheat grain and straw yields to 
nitrogen fertilization was previously obtained by many workers (Eissa et al., 
1990; Mosaad et al. 1990 ; Balyan and Malik 1991 ; El-Badry, 1995 ; Eissa, 
1996 ; Abd El-Monem et al., 1997 ; Abd El Zaher, 1997 ; and El-Moursy, 
1998. 
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 Therefor, numerous studies have evaluate the effect of nitrogen 
sources on wheat production several stated that either grain and/or straw 
yields and their components responded differently to application of various 
nitrogen sources ( Nour et al. 1989 ; Sharshar, 1989 ; Abo Soliman, et al. 
1990 ; Abd El-Zaher, 1997 and Atia and Aly, 1998 ) Consequently, the present 
work was undertaken to study the effect of nitrogen levels and sources on 
growth and yield of some wheat varieties. 
 

MATERIALS AND METHODS 
 

 Wheat (Triticum aestivum, L.) Giza 164 and Sakha 69 cv. were used 
in this study and the work was carried out at the Agricultural Experimental and 
Research Center, Faculty of Agriculture, Cairo University at Giza during the 
growing seasons of 1996/97 and 1997/98 to study the response of two wheat 
varieties, i.e. Giza 164 and Sakha 69 to nitrogen levels and sources. 
 The soil of the experimental sites were clay loam in texture and low in 
nitrogen, 45.1 ppm in first season and 46.2 ppm in second one (Table 1). 

 

Table 1: Mechanical and chemical analysis of upper 50 cm of soil in 

1996/97 and 1997/98 seasons. 
Mechanical analysis 96/97 97/98 Chemical analysis 96/97 97/98 

Clay % 36.2 36.2 Available N (ppm)* 45.1 46.2 
Silt % 23.4 24.6 Available :P (ppm)* 13.1 14.9 
Sand % 37.0 36.2 Available K (ppm)+ 350.0 361.5 
Organic mate r% 1.5 10.8 pH 7.7 7.6 
Calcium carbonate % 3.2 3.6 Ec mmhos/cm 25oC 2.3 2.3 
* = N according to Jackson  (1985). 

** = P according to Oisen et al. (1954). 

+ = K according to Pipper (1950). 

 
 Each experiment included 16 treatments, which were the 
combinations of two wheat varieties (Giza 164 and Sakha 69), two nitrogen 
sources (Urea and Ammonium sulphate) and four nitrogen levels (60, 75, 90 
and 105 kg N/fed). A split- split plot design with four replications was used in 
both seasons. Nitrogen levels were devoted to main plots and nitrogen 
sources  to sub- plots, while wheat varieties in sub- sub - plots. The sub - sub- 
plot area was 10.5 m2. 
 Grains of wheat were sown at the rate of 60 kg/fed  during the second 
week of November in both seasons. Nitrogen as the previously mentioned 
rates and sources were applied in two split dressings (two third before the first 
irrigation and the remaining third before the second one). All other cultural 
practices of growing wheat were followed as recommended.  At harvest, plant 
height, number of tillers and spikes/m2 , spike length, number of grains and 
weight/spike and 1000-grain weight were recorded. Grain and straw yields 
were determined on the whole sub-sub-plot basis. 
  Data were statistically analyzed according to Snedecor and Cochran 
(1967). Means were compared using LSD (Waller and Duncan, (1969).  
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RESULTS AND DISCUSSION 
 

1- Effect of nitrogen levels: 
 It is observed from Table 2 that nitrogen fertilization levels had a 
significant effect on grain and straw yield per unit area as well as all of their 
contributing characters in both seasons. It is quite clear from these results 
that all values of grain yield and its components as well as straw yield, plant 
height and number of tillers/m2 increased with increasing nitrogen fertilization 
levels in both seasons. The highest nitrogen level (105 kg N/fed) resulted in 
higher grain and straw yields/fed than lower one  (60 kg N/fed) in both 
seasons. Moreover, increasing nitrogen fertilization levels up to 105 kg N/fed  
caused an obvious increase in grain yield/fed by 18.2, 13.4 and 3.2% in the 
first season and by 14.8, 10.2 and 2.6% in the second one over the 60, 75 
and 90 kg N/fed, respectively. 
 These results are in agreement with those obtained by Eissa et al. 
(1990); Mosaad et al. (1990); Abd El- Monem (1997) and Abd El Zaher (1997) 
who reported that increasing N levels up to 120 kg N./fad.  significantly 
increased each of grain number/spike, grain weight/spike, number of 
spikes/m2 and plant height as well as grain and straw yields/fed  Whereas, El-
Moursy (1998) reported that increasing N rates from 35 to 105 kg N/fad 
significantly increased either grain and straw yield or their components. 
 Such effect of nitrogen fertilization on grain yield per unit area was a 
result of its effect on number of fertile spikes/m2, number of spikelets and 
grains/spike, grains weight/spike and 1000- grain weight. Moreover, the 
positive response to nitrogen levels fertilization may be due to the assumption 
that nitrogen had the most profound effect on the development of the 
vegetative parts of plants. Consequently, the beneficial effects of increasing 
supply of nitrogen on the grain yield might be due to better growth of the 
spike, increase number of filled grains/ spike and larger size of grains 
Therefore, it could be concluded that these results were expected since 
nitrogen is one of the most important components of cytoplasm, nucleic acid 
and chlorophyll. Moreover, as the level of nitrogen increased rapid 
multiplication of cells occurs which in turn enhance the amount of metabolites 
necessary for building plant organs. 
 

Table 2: Effect of N levels on grain and straw yield as well as their 

components in 1996/97 and 1997/98 

Characters 

N levels (kg/fed) N levels  ( kg/fed) 

60 75 90 105 LSD 60 75 90 105 LSD 

1996/97 1997/1998 

Plant height (cm) 95.8 103.6 110.2 120.1 2.1 101.2 112.2 116.3 118.5 1.5 

No. of tillers/m2 264.5 295.3 340.1 380.6 5.5 277.3 310.2 339.1 397.2 9.5 

No. of spikes/m2 240.2 270.5 310.2 350.1 7.8 250.1 299.2 310.2 350.2 10.2 

Spike length (cm) 9.1 9.5 10.1 10.5 0.3 8.5 9.1 9.9 10.3 0.4 

No. of grains/spike 50.1 60.1 63.2 70.6 1.2 51.2 61.3 66.5 72.1 1.6 

Grain  weight / spike (g) 2.6 3.1 3.5 3.7 0.2 2.7 3.1 3.4 3.9 0.3 

1000-grain weight (g) 37.5 41.2 43.3 45.5 0.4 37.9 42.1 42.8 44.9 0.6 

Straw yield/fed (ton) 6.9 7.9 9.9 10.9 0.5 7.1 8.0 10.1 10.6 0.3 

Grain yield/fed(ard). 16.5 17.2 18.9 19.5 0.6 16.9 17.6 18.9 19.4 0.3 
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2- Effect of nitrogen sources. 
 Results found in Table 3 reveal that nitrogen sources had a significant 
effects on number of tillers/m2 in the first season as well as plant height and 
straw yield in both seasons It is quite clear from these results that application 
of nitrogen as urea gave the highest number of tillers/m2, tallest plants and 
the highest straw yield/fed, while application of  ammonium sulphate  
produced the lowest values from these characters  in both seasons.  
 Moreover, the differences in either grain yield/fed or all tested grain 
yield components i.e. number of spikes/m2, spike length, number of grains/  
spike, grain weight / spikes and 1000- grain weight  due to change nitrogen 
fertilization sources were  significant in both seasons. It is evident from these 
results that the highest values of the characters contributing to grain yield 
were obtained by application of urea as nitrogen source compared with other 
source (ammonium sulphate) in both seasons. The highest grain yield/fed 
18.7 ard./fed in the first seasons and 18.5 ard./fed in the second one  was 
produced by application of  nitrogen as urea, while the lowest one (17.4 and 
17.9  ard. in first and second seasons, respectively ) was  obtained by using 
ammonium sulphate. These results are in harmony with those obtained by 
Nour et al. 1989 and Sharsher 1989 that stated that urea gave the highest 
mean values of grain yield.  Moreover Abo-Soliman et al. 1990 showed that 
nitrogen forms had a significant effect on the grain yield where urea was 
superior than ammonium sulphate. 
 

Table 3: Effect of nitrogen sources on grain and straw yields as well as 

their components in 1996/97 and 1997/98. 
 N sources 

Characters Urea Ammonium 

sulphate 

LSD Urea Ammonium 

sulphate 

LSD 

 1996/97 1997/98 

Plant height (cm) 110.1 104.5 2.3 113.2 111.1 2.1 

No. of tillers/m2 323.9 316.3 3.2 331.4 330.5 NS 

No. of spikes/m2 299.8 285.7 2.5 303.7 301.0 2.5 

Spike length (cm) 10.2 9.3 0.9 9.9 9.0 0.5 

No. of grains/spike 61.4 60.6      0.7 63.9 61.7 1.6 

Weight of grains/spike (g) 3.4 2.9 0.4 3.4 3.2 0.1 

1000-grain weight (g) 43.4 40.2 2.1 42.7 41.2 1.3 

Straw yield/fed (ton) 9.2 8.6 0.5 9.2 8.7 0.1 

Grain yield/ fed(ard.) 18.7 17.4 1.2 18.5 17.9 0.6 
 

A. Varietal response: 
 The results in Table 4 show that the difference between varieties in 
number of tillers/m2  (in second season) and plant height (in both seasons).  
Giza 164 variety was significantly taller than   Sakha 69. The differences in 
plant height between both varieties might be attributed to the difference in 
number and / or length of internodes reflecting the genetically make up. 
These results are in agreement with those obtained by El-Banna, 1995 and 
Abd El-Monem et al. 1997. Results also revealed insignificant effect of 
varieties on straw yield/fed In both seasons, Giza 164 variety produced the 
lower straw yield. The decrease in straw yield per unit area of this variety may 
have resulted from shorter plants of such variety than (Sakha 69).  
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 Results in Table 4 indicated that number of grains/ spike in both 
seasons and 1000-grain weight in first season differed significantly between 
varieties. Moreover varieties had insignificant effect on spike length, number 
of spikes/m2 and grain weight/spike in both seasons. 
 In general, Sakha 69 variety produced more fertile spikes/m2; tallest 
spikes and heavier grains than the other variety in both seasons. Theses 
result might be attributed to the differences in the genetic make up of both 
varieties and could be postulated to a great to the environmental conditions.. 
 It is quite clear from these results that the difference between both 
varieties concerning grain yield per unit area reaches the significant levels in 
both seasons. Sakha 69 produced higher grain yield (18.6 and 19.2 ard/fed) 
than Giza 164, which gave lower yield (17.5 and 17.1 are/fed) in two seasons, 
respectively. As an average of both seasons, it could be concluded that 
Sakha 69 out yielded the (Giza 164) by 1.6 ard./fed This might attributed to 
the increase in number of spikes/m2, spike length, number of grains and 
weight/spike El-Banna (1995) and Abd El-Monem et al. (1997) stated that the 
differences among varieties were observed for grain yield and its 
components. 
 

Table 4:  Effect of wheat varieties on grain and straw yields as well as 

their components in 1996/97 and 1997/98. 

Characters 

Varieties 

Sakah 69 Giza 164 LSD Sakah 69 Giza 164 LSD 

1996/97 1997/98 

Plant height (cm) 108.1 106.5 1.5 114.9 109.2 2.3 

No. of tillers/m2 321.1 319.1 NS 341.2 320.7 9.9 

No. of spikes/m2 295.1 290.4 NS 304.2 300.5 NS 

Spike length (cm) 10.0 9.5 NS 9.8 9.1 NS 

No. of grains/spike 62.9 59.1 1.7 63.7 61.9 1.5 

Weight of grain/spike (g) 3.3 3.0 NS 3.4 3.2 NS 

1000-grain weight (g) 43.5 40.1 1.9 42.6 41.3 NS 

Straw yield/fed (ton) 9.3 8.5 NS 9.1 8.8 NS 

Grain yield /fed(ard.) 18.6 17.5 0.9 19.2 17.1 0.3 
 

Effect of interactions: 
 The interaction between varieties and N levels had a significant effect 
on plant height in both seasons and 1000-grain weight in the first season as 
well as spike length and number of grains/spike in the second season. Sakha 
69 variety with application of 105 kg N/fad. Produced the highest value for 
these traits Tables (5 & 6).  Moreover, varieties x N sources had a significant 
effect on number of spikes/m2 in the first season as well as number of 
tillers/m2 and straw yield/fed in the second season. Sakha 69 plants, which 
were fertilized with urea as a source of nitrogen, produced highest straw yield, 
while Giza 164 and the same N source produced highest number of tillers/m2 
Tables (5 & 6). However N levels x N sources interaction had a significant 
effect on all studied characters except spike length in both seasons. The 
highest values were obtained by using urea and 105 kg N/fad.  Tables (5 & 6). 
Results indicated clearly that varieties x N levels x N sources interaction had a 
significant effect on straw and grain yields/fed in both seasons, plant height , 
number  of spikes/m2, number of grains/spike and 1000-grain weight in the 
first season as well as number  of tillers/m2 in the second one  Tables (5 & 6). 
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Table 5:The highest significant value for studied characters as 

response to the interactions of studied factors in 1996/97. 

Characters 
High value Treatment 

a -  Varieties           X            N  levels 

Plant height  (cm ) 118.1               Sakha 69 X 105kg N/fed 

1000 - grain weight  (gm) 46.0 Sakha 69 X 105kg N/fed 

  b- Varieties X N sources 

No. of  spikes / m2 317.7 Sakha 69 X 105kg N/fed 

  C- N levels X N sources 

No.  of   tillers / m2 419.5 Urea X 105kg N/fed 

Plant height  (cm) 131.5 Urea X 105kg N/fed 

Straw yield/(ton/fed) 12.1 Urea X 105kg N/fed 

No.   of  spikes/ m2 415.5 Urea X 105kg N/fed 

No. of  grains/spike 81.6 Urea X 105kg N/fed 

Grains weight / spike (g) 4.4 Urea X 105kg N/fed 

1000 - grain weight (g)  48.1 Urea X 105kg N/fed 

Grain yield /fed (ard.) 26.4 Urea X 105kg N/fed 

  d- Varieties   X N levels X N sources  

Plant height (cm) 134.8 Sakha 69 X 105 kg N /fed X   Urea 

Straw yield (ton/fed.) 12.5 Sakha 69 X 105 kg N/fed  X   Urea 

No. of  spikes / m2 421.3 Sakha 69 X 105 kg N/fed  X   Urea 

No.  of  grains /spike 79.8 Sakha 69 X 105 kg N/fed  X   Urea 

1000- grain  weight (g) 50.3 Sakha 69 X 105 kg N/fed  X   Urea 

Grain yield /fed (ard.) 26.4 Sakha 69 X 105 kg N/fed  X   Urea 
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Table 6:The highest significant value for studied characters as response to the 

interactions at studied factors in 1997/98. 

Characters High value 
Treatment 

a -  Varieties X N levels 

Plant height  (cm ) 127.2 Sakha 69 X 105 kg N/fed 

Spike length (cm) 10.6 Sakha 69 X 105 kg N/fed 

No. of  grains/spike 79.8 Sakha 69 X 105 kg N/fed 

  b- Varieties X N Sources 

No. of tillers/m2 336.5 Sakha 69 X Urea 

Straw yield /fed (ton) 8.6 Giza 164 X Urea 

  C- N Levels X N Sources 

No.  of   tillers / m2 446.5 Urea X 105 kg N/fed 

Plant height (cm) 132.5 Urea X 105 kg N/fed 

Straw yield/fed (ton) 12.9 Urea X 105 kg N/fed 

No.   of  spikes/ m2 432.0 Urea X 105 kg N/fed 

No. of  grains/spike 84.8 Urea X 105 kg N/fed 

Grains  weight / spike (g) 4.7 Urea X 105 kg N/fed 

1000 - grain weight   (g) 49.9 Urea X 105 kg N/fed 

Grain yield  (ard/fed) 26.7 Urea X 105 kg N/fed 

  d- Varieties  X N Levels X N Sources 

No.. of tillers/m2 436.0 Sakha 69 X 105 kg N/fed X   Urea 

Straw yield /fed(ton) 12.3 Sakha 69 X 105 kg N/fed X   Urea 

Grain yield /fed(ard.) 26.7 Sakha 69 X 105 kg N/fed X   Urea 

 
 
 Finally, it could be concluded that under the conditions of this study 
the highest grain and straw yields of wheat could be produced by using Sakha 
69 variety and application of nitrogen at the rate of 105 kg N/fed as urea. 
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 إستجابة بعض أصناف القمح إلى معدالت ومصادر التسميد اآلزوتى

 أحمد عبدالشهيد إبراهيم

 قسم المحاصيل ، كلية الزراعة ، جامعة المنصورة
 

كجة   105   90،  75، 60أقيمت تجربتان حقليتان لدراسة  تةيرير مالةدمت مةن التسةميد ا ) تة     
 164األم ني  ( علة  محصة ص صةنفين مةن القمةز  جية)  أ) ت/فدان(  مصدرين من ام) ت  ي ريا  سلفات 

   1996/1997( بمحطةةةة  التجةةةةاري ال)راعيةةةة  بكليةةةة  ال)راعةةةة  ، جامالةةةة  القةةةةا ر  فةةةة  م سةةةةم  69 سةةةة ا 
1997/1998. 

فقةةد أرتةةرت النتةةاال أن التىييةةر فةة  مالةةدمت ا ) ت أدخ اللةة   جةة د أ ت فةةات مالن يةة  سةة ا  فةة   
الةال  الحب ي  مك ناته ف  م سم  ال)راع   قد أدت الضاف  المالةدص المحص ص القش  مك ناته أ  ف  محص ص 

مقارنةة  باضةةاف   %10.2   %13.4كجةة  ن/فةةدان اللةة  )يةةاد  محصةة ص الحبةة ي بحةة ال   105مةةن ا ) ت 
 كج  أ) ت/فدان( ف  م سم  ال)راع  عل  الترتيي. 75المالدص الم ص  به  

القةش  مك ناتةه  كة لح محصة ص الحبة ي  قد أ تلف مصدرخ األ) ت ف  تيرير ما عل  محصة ص  
ا بينمةا ف  م سم  ال)راع  فقد كانت أعل  الق  المتحصةص عليتةا مةن مالرة  الصةفات ناتجة  عةن السةت دا  الي رية

 كانت أقص القي  ناتج  عن الست دا  سلفات األم ني  .
بل   قةةد أ ضةةحت النتةةاال تةةيريراً مالن يةةاً لكصةةناف علةة  كةةص مةةن طةة ص النبةةات  عةةدد حبةة ي السةةن 

قةط علة  ف محص ص الحب ي للفدان.  قد أرترت النتاال أيضاً أن تةيرير األصةناف كةان مالن يةاً فة  م سة   احةد 
)  علة  الصةنف جية 69 عدد حب ي السنبل    )ن األلف حب  ،  قد تف ق الصةنف سة ا  2كص من عدد األفرع/ 

ً ف  محص ص الحب ي  القش للفدان  مالر  مك ناتتما  كان للتفاع ت  164 علة  بالة   الم تلفة  تةيريراً مالن يةا
مةةن  الصةفات المدر سةة  حيةة  كةةان للتفاعةةص بةةين األصةةناف  مالةدمت  مصةةادر األ) ت تةةيريراً مالن يةةاً علةة  كةةص

أردي/فةةةدان  كمت سةةةط  26.55محصةةة ل  الحبةةة ي  القةةةش للفةةةدان حيةةة  كةةةان أعلةةة  محصةةة ص مةةةن الحبةةة ي 
 كج  ف  ص ر  ي ريا. 105 األ) ت بمالدص  69للم سمين( ناتجاً عن الست دا  الصنف 

 

 


