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ABSTRACT 
 

                  Two field experiments were carried out at Ismailia Agricultural 
Research Station in Ismsilia governorate during 2002/2003 and 2003/2004 
growing seasons to study the effect of three nitrogen levels (30,45 and 60 Kg 
N/fed), three seeding rates (1.5,2.5 and 3.5 Kg seeds/fed) and two spacing 
between rows (25 and 50 cm) on growth, yield and yield components as well 
as seed oil content of canola (cv Serw 4) (Brassica napus , L.). 
                Results over the two growing seasons revealed that : 
1- Plant height, number of racemes and siliquas/plant, seed yield /plant, 

weight of 1000- seed, seed and oil yields /fed were significantly increased 
with increasing nitrogen level up to 60 kg N/fed. The opposite was true for 
seed oil content in both seasons.  

 2- Increasing seeding rates significantly decreased plant height, number of 
racemes and sliquas /plant ,seed yield/plant, weight of 1000-seed and 
seed oil content. Seed and oil yields /fed were maximum at seeding rate of 
2.5 Kg/fed, followed by 3.5 Kg/fed. The lowest seed and oil yields/fed were 
obtained when seeding rate 1.5 Kg /fed in the two  seasons. 

3- Increasing  row spacing from 25 to 50 cm resulted in significant increases 
in all studied characters, except seed  oil content in the two seasons. 

4- In both seasons the interaction effect between nitrogen levels and seeding 
rates had significant on plant height ,seed yield/fed, seed oil content and 
oil yield/ fed ,while number of racemes /plant significant in the second 
season. The interaction effect between nitrogen levels and row spacings 
had significant on plant height in both seasons and number of 
racemes/plant in the first season .Also the interaction effects between 
seeding rates and row spacings had significant on number of 
racemes/plant in the first season ,seed yield/plant and seed oil content  in 
the second season. The highest values of seed and oil yields/fed were 
obtained when canola plants grown at 2.5 kg seed/fed in rows 50 cm apart 
and received 60 kg N/fed.  

 5- Simple correlation among studied characters revealed that seed yield/fed 
was positively and significantly correlated with plant height , number of 
racemes and siliquas /plant , seed yield/plant, 1000-seed weight and oil 
yield /fed in both seasons. Seed yield /fed was significantly and negatively 
correlated with seed oil content in the two seasons .    

 

                                                INTRODUCTION 
 

In Egypt, there is a great shortage with respect to edible oils. The 
local production of vegetable oils fall to face the increasing rate of the 
consumption. This reflects the  problem and shows the need for expanding oil 
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seed crop production, through increasing the oil crops area, introducing new 
oil crops such as canola and improve productivity and seed oil content. 

Canola (Brassica napus, L.) is considered one of the most important 
oil seed crops all over the world. Seeds contain about 40-50 % oil of high 
quality for human consumption and the remaining is a  high protein meal for 
livestock feed. Nutrition experts recognize canola oil as having the best fatty 
acid profile of any edible oil . It is characterized by less than 2% erucic acid 
and higher percent of oleic acid which has been shown to reduce serum 
cholesterol level.  
            Information about cultural practices of Canola under Egyptian 
conditions needs more research. Yield of canola is affected by several 
agricultural  practices, among  nitrogen fertilizer levels , seeding rates and 
row spacings . 
            Response of canola to nitrogen fertilizer may differ according to 
location, soil type , variety and other factors . Abo EL-Hamd (2003) reported 
that increasing nitrogen levels from 30 to 60 Kg N/fed significantly increased 
plant height , number  of seeds/siliqua , 1000-seed weight, seed and oil yields 
/fed, while oil percent was only responsive to the lowest dose. Ismail and 
Sorour (2005) reported that, increasing of nitrogen level up to 60 Kg N/fed  
increased  plant height , number of siliquas/plant , seed yield /plant , 1000-
seed weight, seed and oil yields/fed , but oil percent took the reverse trend. 
Increasing nitrogen fertilizer level up to 60 Kg N/fed significantly increased 
seed yield as reported by Qayyum et al . (1999) , Sharief and Keshta (2000) 
and Ahmed (2001). More,  Leilah et al.(2003), found that increasing nitrogen 
fertilizer levels from 45 to 60 Kg N/fed was associated with marked increases 
in seed and oil yields, but seed oil content was significantly decreased with 
increasing nitrogen rates.  
           Plant population density is also an important factor for increasing 
canola productivity per unit area of land. Mahasi (1988) reported that canola 
plants were short at higher densities. Guirguis et al. (1996) reported that 
number of primary racemes/plant decreased at high plant densities. They 
also added that increasing plant population densities from 70000 to 280000 
plant /fed decreased seed oil content. Increasing plant population decreased 
plant height , number of racemes/plant, 1000-seed weight , seed and oil 
yields /fed, Bassal et al.,( 1998). 
            Growth and seed yield of canola are also affected by row spacing. 
Patil and Rajat (1978) reported that seed oil content was significantly 
decreased, whereas number of siliquas/plant was increased with wider 
spacing. 

Mendham et al.(1981) found that number of racemes/plant was 
significantly increased with wider spacing . Kandil et al.(1990) reported that 
the highest seed yield/plant and seed oil content were obtained from growing 
canola at  60 cm between rows.  Abo EL-Hamd, (2003) found that increasing 
the distance between rows from 50 to 70 cm resulted in significant increases 
in number  of racemes/plant , number of siliquas/plant and 1000-seed weight 
as well as seed and oil yields /fed.           
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              The present experiment  aims to study the response of canola crop 
to applied nitrogen, seeding rate and row spacing under newly  reclaimed 
sandy soils. 

 

MATERIALS AND METHODS 
 

            Two field experiments were carried out at Ismailia Agricultural 
Research Station, in Ismsilia governorate during the two successive winter 
seasons of 2002 /2003 and 2003/2004 to investigate the effect of nitrogen 
levels, seeding rates and row spacings on growth, yield and yield 
components of Canola ( cv  Serw 4) ( Barassica napus, L.).   
The studied treatments were as follow: 
A- Nitrogen fertilizer levels  were  30, 45 and 60 Kg N/fed. 
B- Seeding rates  were  1.5, 2.5 and 3.5 Kg seeds/fed. 
C- Row spacing  were  25 and 50 cm . 
            Split split-plot design with three replications was used. Nitrogen levels 
were assigned to the main plots, while the sub plots were devoted to seeding 
rates and the sub- sub plots comprised row spacing. Plot area was 10.5 m2 
(3.5 × 3 m). Canola cultivar was Serw 4  planted on 20 and 25 November in 
2002/2003 and 2003/2004 seasons, respectively. Physical and chemical 
analysis of the experimental site are presented in  Table 1.  Monocalcium  
superphosphate (15 % P2O5) was applied at the rate of 200 Kg/fed during 
seed bed  preparation. Nitrogen fertilizer levels (30,45 and 60 Kg N/fed) were 
applied in the form of ammonium sulphate (20.6 % N) added in three equal 
doses, the first dose was added immediately after 21 days from sowing, while 
the second and third doses were applied 40 and 60 days after sowing. 
Potassium sulphate (50% K2O ) was applied at the rate of 50 Kg/fed in two 
equal doses, during land preparation and 30 days after sowing . Sprinkler 
irrigation system was used and watering was at 4 days intervals. 

 

Table 1 : Physical and chemical analysis of the experimental sites                  
During the two seasons.                                                                        

2003/2004 2002/2003 Soil  properties 

 
59.3 
38.2 
1.5 
1 

sandy 

 
58.7 
38.6 
1.7 
1 

sandy 

Mechanical analysis : 
Coarse sand % 
Fine sand     % 
Silt               % 
Clay             % 
Soil texture 

 
7.8 
1.7 
0.15 
10 
8 

39 
0.7 
1.5 
2.2 

 
7.5 
1.3 
0.12 
15 
8 
31 
0.7 
1.3 
1.8 

Chemical analysis : 
pH 
Ca CO 3 
Organic matter % 
Available N, ppm 
Available P, ppm 
Available K, ppm 
Available Zn, ppm 
Available Mn, ppm 
Available Fe, ppm 
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Ten guarded plants were randomly taken at  harvesting from each 
sub - sub  plot to measure:  
1-Plant height (cm).                                                                              
2-Number of racemes/plant. 
3-Number of  siliquas/plant . 
4-Seed yield/plant (g) 

 Harvest took place on May 1st and May 3rd in the first and second 
seasons ,respectively to determine: 
5- Weight of 1000- seed was estimated on plot basis. 
6-Seed yield/fed: mature canola plants in each sub- sub  plot were harvested 
and left for natural dryness, then threshed and seed yield was weighted in 
Kg/plot and transferred into seed yield in Kg/fed. basis. 
7-Seed oil content was estimated using Soxhlet apparatus and petroleum 
ether (40-60%) as solvent according to (A.O.A.C., 1990). 
8-Oil yield /fed. was determined by multiplying  seed oil content by seed 
yield/fed.                                                                                                                                                 
            Data were statistically analyzed according to Gomez and Gomez 
(1984) Means were   compared by using LSD test at 5% level of probability. 
  

RESULTS AND DISCUSSION 
 
1-Effect of nitrogen levels: 
            It was not notes in Tables 1 that the texture is sandy soil without 
salinity or alkalinity problems. The soil had low organic matter and available 
nitrogen and therefore the main factor of this experiment is nitrogen fertilizer 
levels.   
 Data presented in Tables 2 & 3 revealed that increasing nitrogen  
levels from 30 to 60 kg N/fed significantly increased plant height, number of 
racemes, number of siliquas /plant, seed yield/plant, weight of 1000-seed, 
seed and oil yields /fed. The opposite was true with regard to oil content. The 
increase in number of siliquas /plant may be due to the active role of nitrogen 
in stimulating meristematic activity towards more growth  and the formation of  
more flowering  branches  and eventually produced more siliquas /plant and 
heavier 1000-seed weight . Similar results were reported by Sharief and 
Keshta (2000), Abo El-Hamd (2003) and Leilah et al. (2003). 
              Applying nitrogen fertilizer at the levels of 45 and 60 Kg N/fed 
caused 28.1,38.13 and 45.2, 55.14 % increases in seed yield/fed in the first 
and the second seasons , respectively as compared with the lowest nitrogen 
level (30 Kg N/fed). The highest nitrogen level (60 Kg N/fed) gave 36.38 and 
46.49 % increase in oil yield/fed over the lowest nitrogen level (30 kg N/fed) 
in 2002/2003 and 2003/2004 seasons, respectively. This can be attributed to 
the role of nitrogen as an important element to increase growth building 
substance from which living material or protoplasm of every plant cell is made 
and therefore, increase the growth vigor of plant organs (Salisbury and Ross 
1994). Similar results were reported by Qayyum et al.( 1999),Ahmed (2001) 
and Ismail and Sorour (2005). Vice versa the percentage of seed oil was 
decreased with the increase in nitrogen rates. The reduction in seed oil 
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percentage with increasing nitrogen level could be attributed to the 
disturbance of carbohydrates translocation mechanism (Salisbury and Ross, 
1994). 
 
2-Effect of seeding rates: 
            Data in Tables 2 & 3 show the effect of seeding rates on canola 
growth, yield and yield components. It is clearly evident that increasing 
seeding rates from 1.5 to 2.5 and /or 3.5 Kg/fed significantly decreased plant 
height, number of racemes and siliquas/plant, seed yield/plant, 1000-seed 
weight and seed oil content. Higher densities lead to competition among 
plants for nutrients, water and light, reduced growth, branching and inhibit 
photo-synthetic assimilation which in turn decreased seed and oil yield. 
These results are in good agreement with those obtained by Mendham et 
al.,(1981),Mahasi (1988);Guirguis et al., (1996) and Bassal et al.,(1998). 
            Seed and oil yields /fed were maximal  at seed rate of  2.5 Kg/fed 
surpassing those of 1.5 and 3.5 Kg seeds /fed. It is evident that the rate of 2.5 
Kg/fed gave the highest values of seed and oil yields /fed in both seasons. 
Seeding rate with 2.5 Kg/fed gave (158.15 , 137.31 kg) seed yield/fed and 
(66.73 and 58.84 kg) oil yield/fed over the highest seeding rate (3.5 Kg/fed) in 
2002/2003 and 2003/2004 seasons ,respectively. Higher densities among 
plants led to plant competition for nutrients, water and light and therefore 
reduced growth, branching and inhibit photo-synthetic assimilation which in 
turn decreased seed and oil yields/fed. Similar results were reported  by 
Mahasi (1988) and Bassal et al. (1998). 
 The percentage of seed oil was decreased with the increase of  
seeding rates from 1.5 to 2.5 and 3.5 kg seed/fed as shown in Table 3. These 
decrease might be due to high competition among plants, producing small 
seeds with reduced oil content. These results go in line with those obtained 
by Mahasi (1988). 
3-Effect of row spacing:                                                                                                                                                                           
            Data presented in Tables 2 & 3 show that except seed oil content, row 
spacing of 50 cm significantly increased plant height, number of racemes and 
siliquas/plant, seed yield /plant, weight of 1000  seeds , seed and oil 
yields/fed in both seasons. Similar findings were reported by Mendham et 
al.(1981)and Abo El-Hamd (2003).The data of yield attributes showed that 
wider row spaced crop (50cm) significantly produced more siliquas and seed 
yield/plant than 25 cm spaced plants. Increases in yield attributes with wider 
row spacing may be due to less competition among plants for natural 
resources. Similar observations were recorded by Butter and Aulakh(1999) 
and  Abo El- Hamd (2003).  
           Data showed also that seed yield was significantly influenced by row 
spacing and the seed yield was increased by 64.65 and 53.46 Kg/fed with 
increasing spacing from 25 to 50 cm in the first and second seasons, 
respectively. While oil yield / fed was increased by 22.66 and 17.85 kg/fed in 
the two respective seasons when row spacing increased from 25 to 50 cm 
apart. These results are in general harmony with Buttar and Aulakh 
(1999)and AboEl-Hamed (2003) . 
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 On the other hand, seed oil content was decreased at wider spacing 
(Table 3), the same trend was detected by Patil and Rajat (1978 )and Shivani 
and Sanjeev Kumar (2002).  
 
Table 2: Averages of plant height , number of racemes/plant, number of 

siliquas/plant and seed yield /plant as affected by nitrogen 
levels, seeding rates and row spacing in 2002/2003 and 
2003/2004 seasons. 

     Characters 
 
 

Treatments 

Plant height (cm) 
Number  of 

racemes/plant 
Number  of 

siliquas/plant 
Seed yield/ 

plant (g) 

2002/ 
2003 

2003/ 
2004 

2002/ 
2003 

2003/ 
2004 

2002/ 
2003 

2003/ 
2004 

2002/ 
2003 

2003/ 
2004 

A-Nitrogen levels 

30 Kg/Fed. 118.8 126.37 4.13 3.83 58.31 53.93 4.61 4.56 

45 Kg/Fed. 136.52 141.50 5.73 5.55 76.76 67.02 7.33 6.61 

60 Kg/Fed. 163.67 160.32 6.57 6.19 98.68 86.77 8.89 8.46 

F. test * * * * * * * * 

LSD at 5% 2.24 3.85 0.38 0.10 5.55 3.32 0.56 0.46 

B-Seeding rates 

1.5 Kg/Fed. 147.61 151.68 6.18 5.82 84.27 77.89 7.58 7.13 

2.5 Kg/Fed. 142.3 142.17 5.88 5.70 81.17 71.14 7.28 6.89 

3.5 Kg/Fed. 129.08 134.33 4.38 4.06 68.31 58.68 5.97 5.51 

F. test * * * * * * * * 

LSD at 5% 2.85 2.98 0.38 0.20 6.73 2.79 0.36 0.26 

C-Row spacings 

25 cm 136.75 139.47 5.15 4.97 74.65 51.88 6.7 6.30 

50 cm 142.58 145.99 5.80 5.41 81.19 55.99 7.19 6.72 

F. test * * * * * * * * 

 
Table 3: Averages of weight of 1000- seed , seed yield/fed, seed oil 

content  and oil yield/fed as affected by nitrogen levels, 
seeding rates and row spacing in 2002/2003 and 2003/2004 
seasons .  

  Characters 
 
 
Treatments 

Weight of 
1000-seed (g) 

Seed 
yield/fed (Kg) 

Seed oil 
Content % 

Oil yield 
/fed (Kg) 

2002/ 
2003 

2003/ 
2004 

2002/ 
2003 

2003/ 
2004 

2002/ 
2003 

2003/ 
2004 

2002/ 
2003 

2003/ 
2004 

A-Nitrogen  levels 

30 Kg/Fed. 2.65 3.06 510.43 423.63 40.46 40.20 206.25 170.09 

45 Kg/Fed. 3.17 3.55 653.88 585.15 39.04 39.24 254.81 229.00 

60 Kg/Fed. 3.63 3.80 741.16 657.22 37.97 38.00 281.29 249.16 

F. test * * * * * * * * 

L.S.D at 5% 0.23 0.23 19.45 22.09 0.19 0.33 8.12 8.97 

B-Seeding rates 

1.5 Kg/Fed. 3.37 3.81 528.76 469.80 39.94 40.63 210.30 190.07 

2.5 Kg/Fed. 3.22 3.66 767.45 666.75 39.23 39.00 299.38 258.51 

3.5 Kg/Fed. 2.86 2.94 609.30 529.44 38.30 37.81 232.65 199.67 

F. test * * * * * * * * 

LSD at 5% 0.15 0.24 15.43 13.44 0.13 0.29 5.82 5.86 

C-Row spacing 

25 cm 3.09 3.37 602.83 528.6 39.36 39.41 236.12 207.14 

50 cm 3.22 3.57 667.48 582.06 38.96 38.88 258.78 225.03 

F. test * * * * * * * * 
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4 – Effect of interactions : 
A–Effect of the interaction between nitrogen fertilizer levels and seeding 

rates. 
The effect of interaction, data in Table 4 indicate that the interaction 

effect between nitrogen levels and seed rates on canola growth and yield 
components evidenced two opposing trends which over dominated the 
interacted treatments. There were consistent and regular increases in the 
values of these traits with increasing nitrogen fertilizer rate up to 60 kg N/fed. 
There were gradual decreases in the values of these traits with increasing the 
rate of seeding within each nitrogen fertilizer rate. However ,significance only 
occurred in case of plant height in both seasons and the average number of 
racemes /plant in the second season. It is also  evident that both seed and oil 
yields/fed tended to increase with increasing nitrogen fertilizer rate up to 60 
kg N/fed under the same rate of seeding (2.5 kg/ fed). On other hand ,the 
values of  both traits were maximum when the rate of seed was 2.5 kg /fed 
under different nitrogen levels. The highest seed and oil yields /fed were 
obtained when canola plants received 60kg nitrogen/fed and seeded at 2.5 kg 
seed/fed .On other hand, the interaction had distinctive effect on seed oil 
content. There were gradual reductions with increasing the rate of seed up to 
3.5 kg/fed within each rate of nitrogen fertilizer .In other words, there were 
reductions in seed oil content with increasing the rate of nitrogen at the same 
rate of seeding. 
B - Effect of the interaction between nitrogen fertilizer levels and row 

spacings. 
The nitrogen fertilizer levels and row spacings interaction effect on 

plant height in both seasons and average number of racemes /plant in the 
first season revealed regular trend (Table 5). The trend was governed by the 
two main variables, being similar to their behavior alone. Values of  both traits 
tended to increase with increasing the rate of nitrogen fertilizer up to 60 kg 
N/fed under the same row spacing . Similarly , values of both traits tended to  
increase when row spacing increased from 25 to 50 cm. within each rate of 
nitrogen fertilizer. The interaction effect between nitrogen fertilizer levels and 
row spacing on canola yield components failed to reach the 5% level of 
significant.  
C – Effect of the interaction between seeding rates and row spacings.   
            Data in Table 6 revealed that the interaction effect between seeding 
rates and row spacings was also governed by the two main variables. The 
average number of racemes /plant  tended to decrease with increasing the 
rate of seeding up to 3.5 kg/fed under the same row spacing (25 or 50 cm) 
.On other hand, there were consistent increases in the values of both traits 
with increases row spacings from 25 to 50 cm under the same respective rate 
of seeding .Moreover, the statistical analysis revealed significant differences 
in the first season in case of the average number of racemes/plant. 

The statistical analysis also revealed significant differences in case of 
seed yield/plant in the second season. Also, the presented data in Table 6 
revealed that highest values were recorded when canola plants were seeded 
at a rate of 1.5kg/fed with row spacing of 50cm, followed by seeding at the 
rate of 2.5 kg/fed in rows spaced 25cm apart..   
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Although seed oil content tended to decrease with increasing seeding rate. 
There were decreases in seed oil content with increasing row spacing within 
each category of seeding rate. Moreover, the statistical analysis revealed 
significant differences in the second season.  
 
D -Effect of the interaction between nitrogen levels, seeding rates and 

row spacing:          
It was failed to reach the 5 % level of significance in any of the two 

seasons under the local conditions of the present investigation.  
 

Table 5: Effect of the interaction between nitrogen levels and row 
spacing on some characters of canola in 2002 /2003 and 
2003  / 2004 seasons. 

        Characters Plant height ( cm) No. of racems / plant 

 
Treatments 

2002 / 
2003 

2003 / 
2004 

2002 / 
2003 

2003 / 
2004 

30 kg N 

/fed  

25 cm 

50 cm 

116.21 124.23 3.97 3.70 

121.39 128.50 4.30 3.97 

45 kg N 

/fed  

25 cm 

50 cm 

131.60 136.63 5.41 5.27 

141.43 146.37 6.06 5.83 

60 kg N 

/fed  

25 cm 

50 cm 

162.43 157.54 6.08 5.96 

164.91 163.09 7.06 6.43 

F test * * * N.S 

LSD at 5 % 3.82 2.69 0.32 - 

      
Table 6: Effect of the interaction between seeding rates and row 

spacing on some characters of canola in 2002 /2003 and 
2003  / 2004 seasons. 

                   Characters  
No. of 

racems/plant 
Seed yield / 

plant (g) 
Seed oil  % 

Treatments 
2002 / 
2003 

2003 / 
2004 

2002 / 
2003 

2003 / 
2004 

2002 / 
2003 

2003 / 
2004 

1.5 kg 

seeds /fed 

25 cm 

 50 cm 

5.96 5.61 7.28 6.73 40.19 41.07 

6.41 6.02 7.88 7.52 39.68 40.20 

2.5 kg 

seeds /fed 

25 cm 

 50 cm 

5.32 5.56 7.06 6.78 39.38 39.22 

6.41 5.84 7.51 7.00 39.08 38.76 

3.5 kg 

seeds /fed 

25 cm 

 50 cm 

4.18 6.76 5.76 5.38 38.50 37.94 

4.59 4.37 6.18 5.63 38.11 37.68 

F test * N.S N.S * N.S * 

LSD at 5 % 0.32 - - 0.29 - 0.32 
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5- Correlation coefficient  
            Data in Table 7 revealed that there were positive and highly 
significant correlations between plant height and number of racemes/plant, 
number of siliquas/plant , seed yield /plant and 1000 - seed weight . 
Moreover, the correlation was a  positive and significant as detected between 
plant height and seed as well as oil yields /fed, while, the correlation was 
significant but negative with seed oil content. 
 Simple correlations between number of racemes /plant and number 
of siliquas / plant , seed yield /plant and 1000 - seed weight were positive and 
highly significant. On other hand, number of racemes /plant were significantly 
and positively correlated with seed and oil yields /fed, but the correlation 
between number of racemes and seed oil content  was negative but 
insignificant. 

The average number of siliquas / plant was positively and highly 
significantly correlated with seed yield/plant and 1000 - seed weight. However 
the correlation was positive and significant with seed and oil yields /fed. It 
was negative and significant in case of seed oil content. 
 Seed yield/plant was significantly and positively correlated with 1000 
- seed weight, seed and oil yields /fed. On other hand , seed yield /plant was 
significantly and negatively correlated with seed oil content. 

The 1000 - seed weight was positively correlated with seed yield/fed 
as well as oil yield/fed but it was negatively correlated with seed oil content.  

Seed oil content was negatively and significantly correlated with all 
characters, except the number of racemes /plant, it was negatively but 
insignificantly correlated.  

The seed yield/fed was positively correlated with oil yield /fed and the 
correlation was highly significant. It was negatively correlated with seed oil 
content. Seed oil content was negatively correlated with oil yield /fed and the 
correlation was significant .  

 In 2003/2004 season, nature of correlations among these characters 
were similar to those recorded in 2002/2003, except for 1000- seed weight, 
where the correlation with seed oil content was positive in the second season 
(Table 8). It could be concluded that seed yield / fed was positively and 
significantly correlated with plant height, number of racemes and siliquas 
/plant , seed yield /plant, 1000 - seed weight and oil yield/fed in both seasons. 
Seed yield /fed was negatively and highly significant by correlated with seed 
oil content in the two seasons.  
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باستتابة نبا ةاتتةكباولاتتةاتوبوتستتاتفةكبت الستتنبتتتوباوستتتةتبا  تاتت بتت تتتوك ب بب ب ب بب ب ب ب ب ببببب ب بببب ب بب ب ببب ب بب ببب بب ب ببب ب ببب بببب بب ببببب ببب بب باواقتتةتببب بب ببيبببب
ببتاوتسةفنب فوباوسطتربفيبالأراضيباورتلفنبحتفثنباوساصلاح. ب ب بب ب ببب بببب بب ببب ب بببب ب بب ب ببب ببب ب ب ب بببب بببب ببب ب بببب

بربببأحتتبأحتتبعطةالله بب ب ببب ب بببب ب ببب ب  ب
ببت هتب حتثباوتحةصفلباوحقلفنب بببب بببب بب بب ب بببب ب ب بببب برلا باو حتثباو ربت–بب ب بببب ب ب ببببب بباعفنببب بب بتصربب-ب ب بب

 
             امتطتت    اتتتر        2002 /    2002 ر    2002 /    2002                                        أقيمتتت ربتارتتقل تانيرتتقل ستت ا مراتتم     ت  تت  

    00   ؛    24   ،      20                                                        متقفظت   لإاتمق يني   ات ات  رت ثيت ثت   ملتامت  ناتمقا    ررت     –                        ت  ي  اقلإامق يني  
   اتم     40  ،     24          ر   ت  ت                  كبم/فتا ل( رماتقف     2.4  ،      2.4  ،      5.4                                       كبم نيرتربيل / فا ل ( رث   ملامت راقري 

    ن : ي                      ركقنت أهم   نرقئج كمق    2                                                                ايل   اطرت(  ن    نمر ر  متصرا رمكرنقره  متصرا    كقنرم صنف اتر 
                        رتتتام/ فتتا ل  صتتتقت  ترتتتق      00    إ تت      20                                           يتتقام ملنريتت  ا يتتقام ملتتامت   راتتميا  م ررتت  متتل            كقنتتت هنتتق     - 5

  ت                                      ذتم رمتصترا   اتذتم  نناتقت رمتصترا   اتذر ات      5000                                          ناقت ر اا   فت  ر  كااترمت  نناتقت رر ل 
       م رر .                                                                                   ر   يت  نتا ل س ا مرام     ت    اينمق قنت ناا     يت اق اذرت ا يقام ملامت   راميا  

                                                                                مت   راتتقري  كتتقل هنتتق   ناصتتق ملنريتتق فتت   ترتتتق     ناتتقت ر تتاا   فتتت  ر  كااتترمت  نناتتقت           ا يتتقام ملتتا    - 2
                                                   ل    ف اذتم رناا     يت ف    اذرت ف  ك    مراميل .                           رمتصرا   ناقت مل   اذرت رر 

     2.4  ا                       كبم/فتا ل ثتم رالت    ملتا     2.4                                                              كقنت أ ن  قتيم  متصترا   تتا ل متل   اتذرت ر   يتت  نتا ملتاا   راتقري 
                                                    كبتتم راقري/فتتا ل  قتتا متصتترا اتتذرت ر يتتت  نتتتا ل ستت ا مراتتم     5.4                           كبم/فتتا ل اينمتتق أ طتت    ملتتاا 

             ت    .
                                    نريت  فت  كتا   صتتقت   ماترات  فيمتق  تا                  اتم أ طتت  يتقام مل    40     ت     24              ايل   اطرت متل                 يقام   ماقف   - 2

                                                              ناا     يت   ر  قنت ا يقام   ماقف  ايل   اطرتف  ك    مراميل .
                                                                                 ا ايل مارريقت   راميا   نرتربين  رملتاا   راتقرز  يتقام ملنريت  فت  طترا   ناتقت رمتصترا            أظهت   رتق   - 2

   ن           مراتم   ثتق                                                             ت رناا     يت اق اذرت ف  ك    مراميل ر اا   فت /  نناقت فت                            تا ل مل   اذرت ر   ي
       يتق  نت                                                                                       فاط. كقل ر ثيت   رتق تا اتيل ماترريقت   راتميا   نرتربينت  رماتقفقت    ت  ت  اتيل   اتطرت ملنر
  ل     ا اتتي                                                                                   ترتتتق    ناتتقت فتت  كتت    مراتتميل ركتتذ    تتاا  مفت /ناتتقت فتت    مراتتم   را. اينمتتق كتتقل   رتق تت

                                                                                  ملتتامت   راتتتقرز رماتتقفقت    ت  تتت  اتتيل   اتتتطرت ملنريتتتق  نتت   تتتاا   فت /ناتتقت فتتت    مراتتتم   را 
    ذرت                                                                                      رمتصرا   ناقت رناا     يت ف    مرام   ثقن . رقا رم   تصرا  نت    نت  قتيم   متصترا متل   ات

         نتت   ل              اتتم اتتيل   اتتطرت     40                                    كبتتم راتتقرز  نتتتا ل ر   ت  تت   نتت  ماتتقف       2.4                       ر   يتتت  نتتتا ل اقاتترسا م 
                       كبم نيرتربيل  نتا ل.      00     يضقف 

                                                                        لنتتري مربتتن اتتيل متصتترا   اتتذرت  نتتتا ل ركتت  متتل  ترتتتق    ناقت  تتاا أفتتت  ركااتترمت  م           ربتتا  تراتتقط   - 4  
                                                                                        ناقت متصرا   ناتقت  ر ل    تف تات  رمتصترا    يتت  نتتا ل. كمتق ربتا  تراتقط ملنتري اتق ن اتيل

                              متصرا   اذرت  نتا ل مل    يت.
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Table 7 : Simple correlation coefficient among canola characters through 2002 /2003 season. 

    Characters (1) (2) (3) (4) (5) (6) (7) (8) 

 1. Plant height (cm) --- 0.84** 0.96** 0.93** 0.87** 0.58* -0.53* 0.54* 

2. Number of racemes / plant  ----- 0.88** 0.89** 0.87** 0.53* -0.34 0.54* 

3. Number of siliquas / plant   --- 0.91** 0.89** 0.55* -0.47* 0.52* 

4. Seed Yield / plant (g)    ---- 0.90** 0.58* -0.57* 0.57* 

5.1000 – Seed weight (g)     ---- 0.49* -0.45* 0.50* 

6.Seed Yield / fed (Kg)      ---- -0.67** 0.96** 

7. Seed  oil content       ---- -0.58* 

8. Oil Yield / fed (Kg)        ---- 

 
Table  8  : Simple correlation coefficients among canola characters through 2003 / 2004 season 

     Characters (1) (2) (3) (4) (5) (6) (7) (8) 

 1. Plant height (cm) ---- 0.83** 0.93** 0.93** 0.71** 0.51* -0.18 0.52* 

2. Number of racemes / plant  ---- 0..87** 0.88** 0.86** 00.62** -0.07 0.67** 

3. Number of siliquas / plant   ---- 0.95** 0.77** 0.53* -0.16 0.54* 

4. Seed Yield / plant (g)    ---- 0.76** 0.66** -0.29 0.67** 

5. 1000 – Seed weight (g)     ----- 0.47* 0.10 0.53* 

6.Seed Yield / fed (Kg)      ---- -0.61** 0.99** 

7. Seed  oil content       ---- -0.51* 

8. Oil Yield / fed (Kg)        ---- 

                 * and**means significant at 0.05 and 0.01 levels of probability , respectively  
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Table 4 : Effect of the interaction between nitrogen levels and seeding rates on some growth characters, yield 
components and yield of Canola   in 2002/2003 and 2003 / 2004 seasons. 

                                       Characters plant height No. of racems 
/ plant 

Seed yield Seed oil  Oil yield 

    cm  / fed (kg) %  kg / fed  

Treatments  2002/ 2003/ 2002/ 2003/ 2002/ 2003/ 2002/ 2003/ 2002/ 2003/ 
              2003 2004 2003 2004 2003 2004 2003 2004 2003 2004 

 1.5 kg seeds /fed 126.80 137.02 4.77 4.27 440.95 392.17 41.20 41.95 181.65 164.47 

30 kg N /fed  2.5 kg seeds /fed 120.12 127.30 4.30 4.10 566.67 640.62 40.73 40.15 230.76 184.86 

  3.5 kg seeds /fed 109.48 114.78 3.33 3.13 523.67 418.10 39.44 38.49 206.33 160.94 

 1.5 kg seeds /fed 141.30 154.23 6.62 6.25 512.00 463.92 39.92 40.63 204.30 188.45 

45 kg N /fed  2.5 kg seeds /fed 140.20 137.02 5.97 6.32 824.05 734.37 38.89 39.11 320.47 287.06 

  3.5 kg seeds /fed 128.05 133.25 4.62 4.08 825.58 557.17 38.32 37.98 239.65 211.50 

 1.5 kg seeds /fed 174.20 163.80 7.17 6.93 633.33 553.32 38.70 39.31 244.96 217.29 

60 kg N /fed 2.5 kg seeds /fed 166.58 162.20 7.33 6.68 911.50 805.27 38.07 37.72 346.94 303.62 

  3.5 kg seeds /fed 149.72 154.95 5.20 4.97 678.65 613.07 37.14 36.97 251.98 226.56 

F. test   * * N.S. * * * * * * * 

LSD 5 %   4.94 5.16  0.35 26.72 23.27 0.21 0.51 10.08 10.15 

 


