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ABSTRACT 
 

Seed yield of white lupin (Lupinus albus L.) varies greatly with planting date 

and plant density. Four field experiments were carried out to investigate and explain 
the effect of planting date and plant density on yield and its components in the old 
land and new reclaimed soil. White lupin Giza-1 variety was planted in a split-plot 
design with four replicates, in the four experiments, at the Research stations of 
Shandaweel representing the old land and Ismailia representing the new land. The 
experimental treatments were three planting dates (1st, 15th and 30th of November) 
and four plant densities (11, 17, 22 and 33 plants/m2). Simple correlation and stepwise 
regression analysis were used to find out the relationship between yield and its 
components and to assess their relative contributions to the seed yield. 

At Shandaweel, delaying planting date from 1st up to 30th of November 
significantly decreased all the studied characters. Increasing plant density up to 22 
plants/m2 significantly increased plant height and seed yield/fed. Number of pods and 
seed yield/plant were significantly decreased by increasing plant density from 11 up to 
33 plants/m2, whereas 100 seed weight significantly increased by increasing plant 
density up to 33 plants/m2. Density of 11 plants/m2 gave the highest values for 
number of branches/plant and number of seeds/pod. Interaction between planting 
dates and plant densities was not Significant regarding all the studied characters. 

At Ismailia, the studied characters were significantly affected by planting 
date, giving their highest values by planting lupin early on 1st of November. Plant 
density significantly affected all the studied characters except 100-seed weight. Seed 
yield/fed and plant height were significantly increased by increasing plant density from 
11 up to 33 plants/m2 . Number of branches, pods and seed yield/plant were 
significantly decreased by increasing plant density. The highest number of seeds/pod 
was recorded by planting 11 plants/m2. The studied characters were significantly 
affected by the interaction of planting date X plant density except number of branches/ 
plant.  
 There was highly significant and positive correlation between seed yield/plant 
and each of plant height, number of branches, pods/plant and 100-seed weight at 
both Shandaweel and Ismailia. Number of pods/plant, 100-seed weight, number of 
branches/plant and number of seeds/pod were the most important contributing 
characters to the seed yield at Shandaweel (R2 = 72.99 %). At Ismailia, Number of 
pods/plant and plant height were accepted variables as significantly contributors to the 
variability of the seed yield (R2 = 82.11%). The results cleared that number of 
pods/plant was the most important character to the variation of seed yield where it 
accounted for 55.55 % and 80.36 % to the total variation in the seed yield at 
Shandaweel and Ismailia, respectively. 
 

INTRODUCTION 
 

Lupin (Lupiuns albus L.) is considered one of the leguminous crops 
with the greatest potential because of the high protein content of its seeds, 
and its adaptation to poor soils and dry climates. Lupin seeds can be used on 
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a large scale after getting rid of its poisonous alkaloids. Investigations of 
human feeding indicated that the alkaloid-free lupins have a nutritional quality 
which is as good as soybean and superior to that of other legumes. 

Planting date is an important factor that affects the timing and 
duration of the vegetative and reproductive stages. Effect of planting date and 
plant densities on lupin has been studied by a number of researchers. 
 In a 3-yr investigation by Oplinger and Martinka (1991), at two 
locations in Wisconsin, USA, the early planting dates provided the highest 
yield. Lower yields of spring-sown white lupin were obtained in Minnesota for 
extremely early planting compared with late plantings (Putnam et al. 1993). 
Reiad et al. (1993) in Egypt, reported that lupin plants sown on 15th of 
October were higher in number of pods/plant, number of seeds/pod, seed 
weight/plant and seed yield/fed compared with those planted on 1st of 
November, 15th of November and 1st of December. In Canada, Faluyi et al. 
(1997) found, in a 2-yr study, that early sowing of lupin resulted in greater 
yields than later sowing in both years of the study. 
 Plant density plays a major role in yield improvement of white lupin. 
Changes in plant density alter the structure and size of the canopy and affect 
seed yield and its components. The results obtained by Reiad et al. (1993) in 
Egypt, indicated that plant height, number of branches/plant, number of 
seeds/pod, dry weight/plant and straw yield/plant increased by increasing the 
distance between rows up to 40 cm, while sowing at a distance of 20 and 30 
cm produced more pods/plant, seed and straw yield/fed. In Spain, Lopez - 
Bellido et al. (2000) reported that seed yield of lupin exhibited no significant 
differences among the studied densities (20, 40 and 60 plants/ m2). They also 
found that number of pods/plant decreased with increasing plant density, 
whereas number of seeds/pod remained unaltered. 
 Yield is a complicated character because it is the end-product of a 
number of components. Therefore, finding out the cmponents having the 
greatest effect on the yield and their relative contributions to the variability in 
the yield is of major importance. Correlation, path coefficient and multiple 
regression are statistical methods successfully applied to determine the 
contribution of each attribute to the potential seed yield (Yassen, 1984; 
Khattab et al. 1992 and El-Sayad, 1997). It was found that these statistical 
techniques were not enough to construct a prediction equation because 
several yield components have high correlation with the yield but may 
contribute little to precision of the prediction equation. Stepwise multiple 
regression might be the appropriate approach due to its sequence in 
analyzing data of such genotypes. It develops a sequence of multiple linear 
regression equations in a stepwise manner. The basis for accepting or 
eliminating an independent variable could be stated equivalently in terms of 
error sum of squares reduction, coefficient of partial correlation or F* statistic 
(Draper and Smith, 1981). In Egypt, Hoballah (1991) using stepwise 
regression analysis found that number of pods/plant and weight of 100 seeds 
were the most important yield components in the total variation of white lupin 
seed yield. 

The objectives of this study were to investigate (1): the effect of 
planting date and plant density on yield and its components of white lupin (2): 
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the relationships between seed yield and its attributes to construct a 
prediction model as well as to estimate the relative contributions of these 
attributes. This will help in planning appropriate selection program for 
improving white lupin crop.  

 

MATERIALS AND METHODS 
 

Four field experiments were conducted in 1999/2000 and 2000/2001 
winter seasons at two locations, Shandaweel Research Station, as an old 
land, and Ismailia, as a new reclaimed soil. The chemical analysis of the soil 
of both locations is presented in Table 1. Monthly temperature (maximum and 
minimum) and relative humidity are displayed in Tables 2 and 3. These 
experiments were carried out to study the effect of planting dates and plant 
densities on yield and its components of white lupin Giza 1 Cultivar. Also, to 
find out the relationships between yield and its components as well as to 
assess the relative contributions to the seed yield, using simple correlation 
and stepwise regression analyses. The experimental treatments were as 
follows: 
1-Three planting dates i.e 1st, 15th and 30th of November. 
2- Four plant populations. 

a) 11 plants/m2 obtained by planting one side of the ridge (60 
cm width), in double seeded hills, 30 cm apart. 

b) 17 plants/m2 obtained by planting one side of the ridge, in 
double seeded hills, 20 cm apart. 

c) 22 plants/m2 obtained by planting both sides of the ridge, in 
double seeded hills, 30 cm apart. 

d) 33 plants/m2 obtained by planting both sides of the ridge, in 
double seeded hills, 20 cm apart. 

A split plot design with four replications was used. Planting dates 
were assigned to the main plots and sub-plots contained the plant population 
treatments. Each sub-plot consisted of 5 ridges of 3 m long and 60 cm apart. 
Agricultural practices were applied as usual in lupin fields. 
 At harvest, ten plants were randomly chosen from each sub-plot to 
collect data on the following characters: 
1- Plant height in cm, (X1).  2- Number of branches/plant, (X2). 
3- Number of pods/plant,(X3).  4- Number of seeds/pod, (X4). 
5- Seed yield/plant in gm, (Y).  6- Weight of 100 seeds in gm, (X5). 
7- Seed yield in ard/fed was estimated on the basis of plot area (9 m2). 

 
Table 1: Chemical analysis of the soil at the experimental locations. 

Chemical analysis   Shandaweel Ismailia 

PH 7.2 7.4 

Organic matter % 1.5 0.34 

Caco3 % 1.3 1.2 

Total nitrogen (ppm) 682 29.0 

Total phosphorus (ppm) 8.9 4.8 

Total potassium (ppm) 389 52.0 
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Table 2: Monthly meteorological records of Shandaweel location in   
the 1999/2000 and 2000/2001seasons. 

Months 

Temperature 
Relative  

humidity % 
Maximu

m 
Minimu

m 
1999/2000 

November 1999 
December 1999 
January     2000 
February   2000 
March       2000 
April          2000 

 
31.8 
27.1 
23.3 
24.7 
30.1 
37.0 

 
9.4 
4.8 
3.7 
4.1 
7.1 

12.6 

 
67.0 
68.0 
67.0 
59.0 
45.0 
37.0 

2000/2001 

November  2000 
December  2000 
January      2001 
February    2001 
March        2001 
April           2001 

 
30.8 
25.9 
25.4 
25.8 
31.1 
36.6 

 
8.6 
5.1 
3.5 
3.4 
8.8 

15.2 

 
47.0 
50.0 
45.0 
37.0 
48.0 
33.0 

 
Table 3: Monthly meteorological records of Ismailia location in the     

1999/2000 and 2000/2001seasons. 

Months 
Temperature Relative  

Humidity % Maximum Minimum 
1999/2000 

November 1999 
December 1999 
January     2000 
February   2000 
March       2000 
April          2000 

 
15.8 
16.4 
13.3 
13.9 
27.8 
31.1 

 
12.8 
8.8 
9.9 
6.6 

10.1 
14.1 

 
61.0 
63.0 
63.6 
62.2 
60.5 
54.0 

2000/2001 
November  2000 
December  2000 
January      2001 
February    2001 
March        2001 
April           2001 

 
16.5 
22.0 
13.8 
22.5 
25.3 
23.5 

 
13.5 
12.1 
7.8 
8.4 

12.9 
14.9 

 
59.6 
56.0 
60.4 
58.4 
57.9 
56.4 

 
Statistical procedures: 

1- Data were subjected to analysis of variance as outlined by Snedecor 
and Cochran (1981). Significant differences of means were detected 
using least significant difference test (LSD) at 5% level of significance.  

2- Simple correlation analysis: Simple correlation coefficients between 
pairs of traits were computed to find out the relationship between the 
studied characters. 

3- Stepwise multiple linear regression analysis: 
Stepwise multiple regression analysis was used to identify the 

effective yield components, as independent variables, which significantly 
contribute to the total variability in the seed yield as a dependent variable. 
This procedure develops a sequence of multiple regression models in a 
stepwise manner. One variable is added to the regression model at each 
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step. The added variable is the one that causes the greatest reduction in the 
error sum of squares, it is also the variable which has highest partial 
correlation with the dependent variable for fixed values of those variables 
already added, and is the variable that has the highest F value. Analysis of 
stepwise regression was applied according to the method outlined by Draper 
and Smith (1981). 

Correlation and stepwise analyses were applied to the data over both 
seasons of 1999/2000 and 2000/2001 for each location (Shandaweel and 
Ismailia). The dependent variable was seed yield/plant and the predictor 
variables (Xi) were as mentioned above.  
  

RESULTS AND DISCUSSION 
 

 Results of yield and its components for white lupin as affected by 
planting dates and plant densities over both seasons of 1999/2000 and 
2000/2001 at Shandaweel and Ismailia are presented in Tables 4 and 5. 
 

Effect of planting dates: 
 Planting dates markedly affected yield and its components of white 
lupin, at Shandaweel and Ismailia. Results in Tables 4 and 5 showed that all 
studied characters significantly increased by planting lupin on November first 
followed by 15th of Nov. and 30th of Nov. 
 At Shandaweel, early planting of lupin on the first of Nov. surpassed 
planting on 15th of Nov. and 30th of Nov. by 4.6 % and 21.80 % for plant 
height, 10.20 % and 23.5 % for number of branches/plant, 4.70 % and     35.4 
% for number of pods/plant, 2.7 % and 10.05 % for number of seeds/pod, 
23.68 % and 70.33 % for seed yield/plant, 17.27 % and 26.27 % for 100-seed 
weight and 35.91 % and 114.29 % for seed yield/fed, (Table 4). 

 At Ismailia, the results presented in Table 5 showed quite clear and 
significant differences between planting dates and the superiority of early 
planting (Nov.1st) was clearly demonstrated. Planting on Nov.1st outyielded 
planting on 15th and 30th of Nov. by 11.87 % and 33.28 % for plant height, 
3.92 % and 12.11 % for number of branches/plant, 15.23 % and 40.35 % for 
number of pods/plant, 2.13 % and 13.51 % for number of seeds/pod, 22.40 % 
and 66.55 % for seed yield/plant, 5.47 % and 12.59 % for 100-seed weight 
and 15.26 % and 60.63 % for seed yield/fed.   

 From the previous results it is clear that the optimum planting date 
for white lupin is 1st of Nov. followed by Nov. 15th and a serious reduction in 
lupin growth could be expected by delaying planting to Nov. 30th. These 
results are mainly due to the favorable climatic conditions when lupin is 
planted on 1st of Nov. where its plants will achieve their maximum growth and 
to utilize the climatic conditions which are considered as optimal for white 
lupin. These findings are in agreement with those obtained by Oplinger and 
Martinka (1991), Reiad et al. (1993) and Faluyi et al. (1997). 

Results of all studied characters as affected by planting date at 
Shandaweel surpassed those of Ismailia (Tables 4 and 5). That is due to that 
the soil at Ismailia is new reclaimed soil which is still poor in nutritional 
elements especially organic matter (Table 1). And also due to the favorable 
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climatic conditions at Shandaweel compared with Ismailia (Tables 2 and 3).  
4 5Effect of plant densities: 
 Data presented in Tables 4 and 5 clearly showed that plant densities 
significantly affected seed yield of white lupin and its components at 
Shandaweel and Ismailia except 100-seed weight. 

At Shandaweel, the results displayed in Table 4 clearly showed that 
seed yield/fed increased as plant densities increased from 11 up to 22 
plants/m2. Density of 22 plants/m2 gave the highest value being 6.50 ard/fed 
recording significant increase compared with densities of 11 and 17 
plants/m2, respectively but insignificant increase compared with 33 plants/m2. 
Similarly, increasing plant density up to 22 plants/m2 significantly increased 
plant height. On the other hand, number of pods and seed yield/plant  
significantly decreased by increasing plant population. The highest number of 
pods/plant (16.71) was recorded by planting 11 plants/m2  which also gave 
the highest seed yield/plant (18.56 gm). Weight of 100 seeds was 
significantly affected by plant densities. It increased by increasing plant 
densities up to 33 plants/m2. Density of 11 plants/m2 gave the highest value 
of number of branches/plant followed by densities of 22, 17 and 33 plants/m2, 
respectively. Number of seeds/pod was significantly affected by plant 
population. The highest number of seeds/pod was recorded by planting 11 
plants/m2 followed by 22, 33 and 17 plants/m2, respectively. 
 At Ismailia, seed yield and its components were significantly affected 
by plant populations except 100-seed weight, (Table 5). Increasing plant 
population from 11 plants/m2 to 17, 22 and 33 plants/m2 significantly 
increased seed yield/fed. Planting 33 plants/m2 gave the highest value of 
seed yield being 5.53 ard/fed followed by densities of 22, 17 and 11 
plants/m2, respectively. The same trend was found regarding plant height but 
without significant difference between 22 and 33 plants/m2. On the other 
hand, increasing plant population densities significantly decreased each of 
number of branches, pods and seed yield/plant. The highest values of these 
characters were recorded by using density of 11 plants/m2 being 4.12, 15.58 
and 18.21, respectively. Number of seeds/pod was significantly affected by 
plant densities. The highest number of seeds/pod was obtained by planting 
11 plants/m2 being 3.37 followed by densities of 22, 17 and 33 plants/m2, 
(Table 5). Similar results were reported by Reiad et al. (1993) and Lopez-
Bellido et al. (2000). 

The results of plant densities at Ismailia showed clear effect on seed 
yield/fed. That is because lupin was planted in new reclaimed soil at Ismailia 
which is less in fertility compared with the old land at Shandaweel (Table 1). 
Interaction effect: 
 Results of the effect of interaction between planting dates and plant 
populations on yield and its components of white lupin at Shandaweel and 
Ismailia are shown in Tables 4 and 5.  

Planting dates X plant densities interaction significantly affected all 
studied characters at Ismailia except number of branches/plant (Table 5). 
Seed yield/fed increased significantly as plant densities increased under the 
three dates of planting. The highest yield of seeds/fed (6.26 ard.) was 
obtained by planting lupin on the 1st of Nov, using 33 plants/m2, whereas 
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planting on Nov. 30th using density of 11 plants/m2 recorded the lowest seed 
yield/fed being 2.71 ard. Significant decrease was observed as plant 
populations increased in the three planting dates regarding number of pods 
and seed yield/plant. The highest number of pods and seed yield/plant being 
18.63 and 23.25 gm, respectively were performed by planting lupin on Nov. 
1st using 11 plants/m2. Planting on Nov. 30th using density of 33 plants/m2 
gave the lowest number of pods (9.63) and seed yield/plant (9.00 gm). The 
highest values of plant height and number of seeds/pod were 156.25 cm and 
3.54, which were performed by planting on Nov. 1st using 22 plants/m2. 
planting on 30th of Nov. using density of 11 plants/m2 gave the shortest plants 
(108.63) while the lowest number of seeds/pod (2.69) was recorded by 
planting 33 plants/m2. Weight of 100 seeds gave the highest value (31.84 
gm) by early planting on 1st Nov. using 33 plants/m2 while delaying planting to 
30th of Nov. with density of 11 plants/m2 performed the lowest  100-seed 
weight being 27.41 gm. 
 Interaction between planting dates and plant densities did not 
significantly affect the studied characters at Shandaweel (Table 4). 

From the previous results, it could be concluded that higher seed 
yield of lupin could be obtained by planting on the first of November using 22 
plants/m2 at Shandaweel and 33 plants/m2 at Ismailia.  
Correlation study: 
 Simple correlation coefficient between seed yield/plant and its 
components at Shandaweel and Ismailia are presented in Tables 6 and 7. 
Similar relations were observed between yield and its components at the two 
locations. The results indicated that there was highly significant and positive 
correlation between seed yield/plant and each of plant height (r = 0.5680 and 
0.6319), number of branches/plant (r = 0.7257 and 0.5990), number of 
pods/plant (r = 0.7454 and 0.8965) and 100-seed weight (r = 0.3690 and 
0.4265). Number of seeds/pod highly significantly and positively correlated 
with seed yield/plant at Ismailia with r value being 0.3154. Highly significant 
and positive correlation was observed between plant height and each of 
number of branches and pods/plant and weight of 100 seeds. The  values of r 
were 0.5347, 0.4810 and 0.3153, respectively at Shandaweel, being 0.2917, 
0.5631 and 0.5865 for the mentioned characters, respectively at Ismailia. 
Number of branches/plant significantly and positively correlated with number 
of pods/plant and 100-seed weight at Shandaweel with r values of 0.6569 
and 0.2556, respectively. At Ismailia, the association between number of 
branches/plant and each of number of pods/plant, number of seeds/pod and 
weight of 100 seeds was positive and highly significant, (Table 7).  
 

Table 6: Simple correlation coefficients between seed yield/plant and its 
components in white lupin over both 99/2000 and 2000/2001 
seasons at Shandaweel Research Station. 

Characters X1 X2 X3 X4 X5 

Plant height                         X1 

Number of branches/plant   X2 

Number of pods/plant          X3 
Number of seeds/pod          X4 
100 – seed weight               X5 
Seed yield/plant                   Y 

1.0000 
0.5347** 

0.4810** 
0.0877 
0.3153** 
0.5680** 

 
1.0000 
0.6569** 
0.0822 
0.2566* 
0.7257** 

 
 

1.0000 
-0.0121 
0.0643 
0.7454** 

 
 
 

1.0000 
0.0484 
0.1635 

 
 
 
 

1.0000 
0.3690** 
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*   Significant at 0.05 level of significance. 
** Significant at 0.01 level of significance. 

Table 7: Simple correlation coefficients between seed yield/plant and its 
components in white lupin over both 99/2000 and 2000/2001 
seasons at Ismailia Research Station. 

Characters X1 X2 X3 X4 X5 

Plant height                         X1 

Number of branches/plant   X2 

Number of pods/plant          X3 
Number of seeds/pod          X4 
100 – seed weight               X5 
Seed yield/plant                   Y 

1.0000 
0.2917** 
0.5631** 
0.3722** 

0.5865** 
0.6319** 

 
1.0000 
0.6445** 
0.3915** 

0.3870** 
0.5990** 

 
 

1.0000 
0.3648** 
0.4312** 

0.8965** 

 
 
 

1.0000 
0.3794** 

0.3154** 

 

 

 

 

1.0000 
0.4265** 

*   Significant at 0.05 level of significance. 
** Significant at 0.01 level of significance. 

 
There was highly significant and positive correlation between number 

of pods/plant and both number of seeds/pod and 100-seed weight at Ismailia 
with r values being 0.3648 and 0.4312, respectively. Number of seeds/pod 
was found to be highly significant and positively correlated with 100-seed 
weight at Ismailia with value of r being 0.3794. These findings were in 
agreement with the results obtained by Yassen (1984), Khattab et al. (1992) 
and El–Sayad (1997).  
 
Stepwise analysis: 

Stepwise multiple regression analysis was used to identify the most 
important contributing characters to variation in seed yield of white lupin. 
Characters explaining seed yield using stepwise multiple regression analysis 
over both seasons of 99/2000 and 2000/2001 at Shandaweel and Ismailia are 
shown in Tables 8 and 9.  

At Shandaweel, the results clearly indicate that four characters out of 
five were accepted as significantly contributing characters to seed yield 
variation. These accepted characters were number of pods/plant (X3),       
100–seed weight (X5), number of branches/plant (X2) and number of 
seeds/pod (X4). The results showed that 73.55 % of the total variability in the 
seed yield could be linearly related to the studied characters, 72.99 % of the 
total yield variation could be attributed to the characters included into the 
model and 0.56 % could be due to eliminated character which is plant height. 
The characters included into the model could be arranged, according to their 
partial R2, in a descending order as follows: number of pods/plant, x3,         
(R2=55.55 %), 100-seed weight, x5, (R2=10.36 %), number of branches/plant, 
x2, (R2=5.33 %) and number of seeds/pod, x4, (R2=1.75 %). The best 
prediction equation that had highest value of R2 being 72.99 % and lowest 
standard error of estimate (2.54) was  

 
Y = - 14.10 + 2.57 x2 + 0.66 x3 + 1.06 x4 + 0.23 x5 
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Table 8: Characters explaining seed yield of white lupin using stepwise 
multiple linear regression analysis over both seasons of 
99/2000 and 2000/2001 at Shandaweel Research Station. 

Characters 
Regression 
Coefficient 

STD 
Error 

 
Prob. 

Comm-ulative 
R2 %* 

Partial 
R2 % 

Number of pods/plant          X3 
100 – seed weight               X5 
Number of branches/plant   X2 
Number of seeds/pod          X4 

0.6639 
0.2258 
2.5694 
1.0593 

0.0911 
0.0512 
0.6512 
0.4368 

0.0000 
0.0001 
0.0002 
0.0173 

55.55 
65.91 
71.24 
72.99 

55.55 
10.36 
5.33 
1.75 

Intercept                                     =  - 14.10   
* R2 for accepted characters    =    72.99 % 
* R2 for eliminated characters  =     0.56 % 
* R2 for all studied characters  =   73.55 % 
   Standard error of estimate    =     2.54 

   
 At Ismailia, results indicated that number of pods/plant and plant 
height were accepted characters as significantly contributors to the total 
variance of the seed yield. 82.11 % of the total variation in the seed yield 
could be attributed to the characters included into the model and 0.53 % 
could be due to eliminated variables namely: Number of branches/plant, 
number of seeds/pod and 100-seed weight. All the studied characters 
accounted for 82.64 % in the total variation of the seed yield. The most 
important contributing character in the total variability of lupin seed yield was 
number of pods/plant (R2 = 80.36 %) followed by plant height (R2 = 1.75 %). 
The best prediction equation was 

         
Y = 11.08 + 0.05 X1 + 1.48 X3 

 
This equation had the highest R2 (82.11 %) and lowest standard error 

of estimate being 2.40. 
  
Table 9: Characters explaining seed yield of white lupin using stepwise      

regression analysis over 99/2000 and 2000/2001 seasons at 
Ismailia Research Station. 

Characters Regression 
Coefficient 

STD 
Error 

 
Prob. 

Comm-ulative 
R2 %* 

Partial 
R2 % 

Number of pods/plant    X3 
Plant height                   X1 

1.4783 
0.0500 

0.0973 
0.0166 

0.0000 
0.0034 

80.36 
82.11 

80.36 
1.75 

Intercept                                    = -11.0873 
* R2 for accepted characters   =  82.11 % 
* R2 for eliminated characters  =   0.53 % 
* R2 for all studied characters  =  82.64 % 
   Standard error of estimate    =   2.40 

 
Comparing the results of stepwise at Shandaweel (Table 8) and 

Ismailia (Table 9), it is observed that number of accepted characters included 
into the model at Shandaweel was higher than that of Ismailia although the 
value of R2 of Ismailia was higher than that of Shandaweel. This is might be 
due to the environmental conditions since the soil in Ismailia is new reclaimed 
soil and it is still poor in nutritional elements and organic matter but 
Shandaweel has more fertile soil than Ismailia, (Table 1). 
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Generally, it could be concluded that obtaining higher seed yield of 
white lupin should be based on higher number of pods/plant. This result is in 
rough agreement with the results reported by Hoballah (1991), Khattab        et 
al.(1992) and El-Sayad (1997). 
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رازرة و الأهمية النسبية لبعض صفات محصول بذور التررم  الأبريض تحرت تر مير موازير   
 كمافات نباتية مختلفة 

 *، رأفت ز ت الليمى *، صباح محم  زطية**  ،  فتحى زشماوى * غلول سي  الصيا  

 ال رازية   مرك  البحوث –معه  بحوث المحاصيل الحقلية  –* قسم بحوث المحاصيل البقولية 

 ازيةمرك  البحوث ال ر- * المعمل المرك ى لبحوث التصميم والتحليل الأحصائى *
 

( فتت   2001/  2000(      1999/2000أقيمتتأ أع تتا ب تتلعة خلاليتتس ىتت   م  تتم   
لت  مخطب  ال خ ث الزعاعيس  كت  متش دتيل ي  مم لتس لىعالت  اللاليمتس  ال تملعيليس مم لتس لىعا

الك لفتس يت فم ع (   30 –يت فم ع  15 –يل الزعاعتس   أ   يت فم ع ال ليلة  ذلك للعا س بأ يع م اع

 ( 1( علت  مخوت   البتعمم  مك يلبتا   الوتية  يتزة  2ي تلأ /   33،  22،  17،  11الي لبيس   
ل ذ ع  ل بىلا  بومي  اللاطا الميدلاس معة  اخلة ف  أع ا مكععاأ  قل لع أ الع قس  يش مخو   ا

 تذ ع لعب لط ال  يط كمتل لع تأ الم تل مس الي ت يس لمك يتلأ مخوت   ال مك يلبا  إ بىلا  معلم  ا
  أ بىلا  أ ل ة اليخلاع المبعلل المعخل  .

أ لخأ اليبلئج ف  ميطلاس ديل ي  أش الزعاعس فت  أ   يت فم ع ألأ ىلت  زيتللة مخوت   
 100  زش ال ذ ع للفلاش  الي تلأ  طت   الي تلأ  عتلل الفتعق  اللاتع ش للي تلأ  عتلل  تذ ع اللاتعش 

ألأ ىل  زيللة  2ي لأ /  22 ذعة زيللة معي يس ف  ميطلاس ديل ي  . كمل أش زيللة الك لفس الي لبيس خب  
الك لفتس  ك  مش مخو    ذ ع الفلاش  ط   الي لأ زيللة معي يس  أدلعأ اليبلئج أيلل ىل  أش زيتللة

    متش عتلل اللاتع ش  مخوت ألأ ىل  خل ث يلاول معي يتل فت  كت 2ي لأ /  33ىل   11الي لبيا مش 
.  ت لأ  2ي تلأ /  33 ذعة  زيللة الك لفس ىلت   100ال ذ ع للي لأ ف  خيش زالأ معي يل وفس  زش 

عت   تيش . لت  يتر ع البفل 2ي تلأ /  11وفبل علل أفعق الي لأ  عتلل  تذ ع اللاتعش أعلت  اللاتي   زعاعتس 
 للعا س ف  ميطلاس ديل ي  .ميعلل الزعاعس  الك لفس الي لبيس معي يل عل  الوفلأ بخأ ا

  للي تت س لميطلاتتس ال تتملعيليس أ لتتخأ اليبتتلئج أش الوتتفلأ بختتأ اللعا تتس بتتأ عأ معي يتتل
س  ميعتتلل الزعاعتتس خيتتث أعطتتأ  تتذة الوتتفلأ أعلتت  اللاتتي   للزعاعتتس الم كتتعة فتت  أ   يتت فم ع ملالعيتت

فلأ بختأ عل   ميا الوتي فم ع . أ عأ الك لفس الي لبيس بأ يعا معي يل  30ي فم ع   15 للزعاعس ف  
للة  ذعة . زال مخو    ذ ع الفلاش  طت   الي تلأ زيتللة معي يتس   زيت 100اللعا س علا وفس  زش 

لي تلأ ل ييمل يلاص ك  مش علل الفتعق  اللاتع ش  مخوت   ال تذ ع  2ي لأ /  33الك لفس الي لبيس خب  
أ معي يتتل  تتذ  ع فتت  اللاتتعش . بتتأ عأعلتت  عتتلل لل 2ي تتلأ/  11 زيتتللة الك لفتتس الي لبيتتس . أعطتتأ الك لفتتس 

 يتس متل عتلاالوفلأ بخأ اللعا س ف  ميطلاتس ال تملعيليس  للبفلعت   تيش ميعتلل الزعاعتس  الك لفتس الي لب
 وفس علل أفعق الي لأ الب  ل  ببأ ع معي يل  هذا البفلع  .

   للأ يبلئج بخلي  الاعب لط ال  يط عل     ل اعب لط علل  المعي يس  م  ة  يش مخوت
  ذعة . 100 ذ ع الي لأ  ك  مش ط   الي لأ  علل الفعق  اللاع ش للي لأ   زش 

أ لتتخأ يبتتلئج بخليتت  اليختتلاع المبعتتلل المعخلتت  أش أك تتع الوتتفلأ ا تتهلمل فتت  ب تتليش 
أ  ذعة  علل أفعق الي تل 100مخو    ذ ع الي لأ ف  ميطلاس ديل ي     علل قع ش الي لأ   زش 

% فت  ب تليش المخوت    ييمتل كليتأ  72.99 تذة الوتفلأ  خت ال    علل  ذ ع اللاعش خيث  ل مأ

 يطلاتسtوفبل علل اللاع ش للي لأ  طت   الي تلأ  ت  أعلت  الوتفلأ أ تهلمل فت  المخوت    للي ت س لت 

ل % ف  ب ليش مخو    تذ ع الي تلأ . كمت 82.11ال ملعيليس خيث  ل مأ  لبلش الوفبلش  خ ال  
مل فت  ل المعخل  أش وفس علل قع ش الي لأ أعل  الوفلأ أ هلأ لخأ يبلئج بخلي  اليخلاع المبعل

% فتت  دتتيل ي   ال تتملعيليس علتت   80.36% ،  55.55ب تتليش المخوتت   خيتتث  تتل مأ  ختت ال  
 بعمم . البعبية لذا ي ة أش برىذ  ذة الوفس ف  العب لع عيل اليبىلة لبخ يش ايبل يس مخو   ال
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Table 4: Effect of planting dates, plant densities and their interactions 
on yield  and   its    components  of white lupin at  Shandaweel. 
(Combined data over 1999/2000 and 2000/2001seasons). 

Characters 
 

Treatments 

Plant 
height 
(Cm) 

Number of 
branches/ 

Plant 

Number of 
pods/plant 

Number of 
seeds/pod 

Seed 
yield/plant 

(gm) 

100 – seed 
weight 
(gm) 

Seed yield 
(ard/fed) 

Planting dates 
(s) 

1stofNovebr 
15th of 
November 
30th of 
November 

 
175.66 
167.97 
145.00 

 
4.21 
3.82 
3.41 

 
15.81 
15.10 
11.68 

 
3.83 
3.73 
3.48 

 
20.32 
16.43 
11.93 

 
36.19 
30.86 
28.66 

 
8.25 
6.07 
3.85 

L.S.D 6.77 0.23 0.96 0.34 1.38 2.37 0.60 
Plant 
densities (D) 
11 plants/m2 

17 plants/m2 

22 plants/m2 

33 plants/m2 

158.38 
164.58 
166.25 
162.29 

 
4.13 
3.73 
3.82 
3.58 

 
16.71 
14.25 
13.78 
12.05 

 
3.86 
3.56 
3.70 
3.60 

 
18.56 
16.47 
15.27 
14.60 

 
30.35 
31.12 
32.59 
33.56 

 
5.44 
5.99 
6.50 
6.30 

L.S.D 4.75 0.20 1.52 0.29 1.48 2.50 0.41 
Interactios 

S1 X D1 

S1 X D2 

S1 X D3 

S1 X D4 

S2 X D1 

S2 X D2 

S2 X D3 

S2 X D4 
S3X D1 

S3X D2 

S3X D3 

S3X D4 

 
169.50 
176.25 
181.88 
175.00 
164.38 
168.13 
170.63 
168.75 
141.25 
149.38 
146.25 
143.13 

 
4.65 
3.99 
4.28 
3.93 
4.05 
3.79 
3.80 
3.64 
3.69 
3.40 
3.38 
3.18 

 
18.98 
14.58 
15.88 
13.83 
17.73 
16.18 
13.90 
12.61 
13.43 
12.00 
11.55 
9.73 

 
4.05 
3.95 
3.72 
3.58 
3.89 
3.43 
3.96 
3.63 
3.64 
3.28 
3.41 
3.60 

 
23.63 
20.19 
18.48 
18.98 
18.26 
16.81 
15.64 
15.01 
13.77 
12.42 
11.70 
9.81 

 
34.44 
34.23 
36.32 
39.78 
29.79 
31.21 
32.27 
30.16 
26.82 
27.91 
29.17 
30.75 

 
7.53 
8.10 
8.73 
8.65 
5.36 
6.03 
6.66 
6.24 
3.44 
3.83 
4.12 
4.00 

L.S.D NS NS NS NS NS NS NS 

 
Table 5: Effect  of  planting  dates,  plant  densities and their 
interactions on yield and  its  components of white  lupin at Ismailia. 
(Combined data over both seasons of 1999/2000 and 2000/2001). 

Characters 
 

Treatments 

Plant 
height   
(cm) 

Number 
of 

branches/ 
Plant 

Number 
of 

pods/plan
t 

Number 
of 

seeds/po
d 

Seed 
yield/plan

t (gm) 

 100 – 
seed 

weight 
(gm) 

Seed 
yield 

(ard/fed) 

Planting dates (s) 
1st of November 
15th oNovember 
30th of November  

 
153.06 
136.81 
114.84 

 
3.98 
3.83 
3.55 

 
15.13 
13.13 
10.78 

 
3.36 
3.29 
2.96 

 
18.47 
15.09 
11.09 

 
31.04 
29.43 
27.57 

 
5.59 
4.85 
3.48 

L.S.D 3.59 0.21 0.80 0.10 1.04 0.79 0.28 
Plant densities (D) 
11 plants/m2 

17 plants/m2 

22 plants/m2 

33 plants/m2 

 
130.33 
132.75 
138.13 
138.42 

 
4.12 
3.87 
3.75 
3.40 

 
15.58 
13.29 
12.33 
10.83 

 
3.37 
3.12 
3.28 
3.05 

 
18.21 
16.00 
14.42 
10.92 

 
29.20 
29.44 
29.78 
28.97 

 
3.66 
4.33 
5.04 
5.53 

L.S.D 2.41 0.15 0.57 0.11 0.77 NS 0.22 
Interactions 
S1 X D1 

S1 X D2 

S1 X D3 

S1 X D4 

S2 X D1 

S2 X D2 

S2 X D3 

S2 X D4 
S3X D1 

S3X D2 

 
149.13 
153.13 
156.25 
153.75 
133.25 
135.38 
139.38 
139.25 
108.63 
109.75 

 
4.38 
4.06 
3.93 
3.54 
4.16 
3.91 
3.78 
3.45 
3.81 
3.64 

 
18.63 
15.38 
14.13 
12.38 
16.00 
13.63 
12.38 
10.50 
12.13 
10.88 

 
3.44 
3.20 
3.54 
3.26 
3.40 
3.18 
3.38 
3.21 
3.26 
2.98 

 
23.25 
20.50 
17.50 
12.63 
18.50 
15.88 
14.88 
11.13 
12.88 
11.63 

 
30.95 
30.73 
30.65 
31.84 
29.24 
30.10 
30.76 
27.63 
27.41 
27.49 

 
4.68 
5.29 
6.15 
6.26 
3.59 
4.41 
5.28 
6.12 
2.71 
3.29 
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S3X D3 

S3X D4 
118.75 
122.25 

3.54 
3.21 

10.50 
9.63 

2.91 
2.69 

10.88 
9.00 

27.94 
27.45 

3.70 
4.22 

L.S.D 4.18 NS 0.98 0.19 1.33 1.22 0.38 

 


