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ABSTRACT 

Two field experiments were carried out in the Research and Experimental 

Center of Faculty of Agriculture at Moshtohor, Benha University, Egypt, during 

2004/2005 and 2005/2006 seasons. The aim of this study was to determine the effect 

of N (zero, 25 kg N/fed) and P (zero, 15.5 P2O5, 31.0 P2O5 kg/fed) fertilizers on two 

new genotypes of faba bean (Shebeen El-Koom 7 and 9) as well as the commercial 

variety (Giza 461). The characters studied were plant height (cm), number of branches 

and pods/plant, weight of pods/plant (g), number of seeds/pod weight of seeds/plant 

(g), weight of 100-seed (g) and seed yield (kg/fed). 

The differences between faba bean genotypes were significant for all the 

studied traits in the separate seasons as well as the combined analysis, except number 

of pods / plant in the combined analysis, and weight of seeds/plant in the first season. 

Shebeen 7 had the highest seed yield / fed over the two seasons and out-yielded 

shebeen 9 and Giza 461 by 12.4% and 5.4%, respectively. 

Nitrogen fertilizer level 25 kg N/fed was significant for all the studied traits in 

the two growing seasons and the combined analysis. Seed yield was increased by 

adding 25 kg N/fed over the unfertilized by 11.4% in the combined analysis. However 

increasing phosphorus levels from 0 to 15.5 kg P2O5/fed induced favorable effect on 

all studied characters. Further increase in phosphorus level up to 31 kg P2O5/fed 

showed better effect in all characters, but differences were not great enough to reach 

the 5% level of significance in the most traits. 

Data of the second order interaction revealed that Shebeen 7 at the level 25 kg 

N/fed and 15.5 kg P2O5/fed. level recorded the maximum value of seed yield / fed. 

The simple correlation study indicated that there were positive and high 

significant correlation coefficients between seed yield/fed and each of other traits 

except plant height in the combined analysis. 

          Generally, it can be concluded that planting Shebeen7 genotypes and fertilizing 

with 25 kg N/fed and 15.5 kg P2O5/fed may be the recommended treatment to 

improve the productivity of faba bean crop under the conditions of the present study. 
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 INTRODUCTION 

Faba bean (Vicia faba L.) is an important feeding crop grown in winter season 

in Egypt. It’s seed not only provide a cheep source of protein but also a food of high 

calorific and nutritive value especially in the diet of low income people. Egyptian 

Government is pressing hard to increase the yield and quality of faba bean plant 
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through improving agricultural practices such as fertilization with nitrogen and 

phosphorus and new pure lines selection. 

Many investigators had reported high variability among faba bean genotypes 

and varieties for growth characters, yield and yield components (El-Hosary and 

Sedhom, 1990; Dawwam and Abdel-Aal, 1991; Gomaa, 1996; El-Hosary and 

Mehasen, 1998 and Tageldin and Mehasen, 2004). 

Faba bean is a legume crop, low rate of nitrogen fertilizer may be needed for 

early growth and during the entire growing season when symbiotic N2 fixation by 

Rhizobium sp. is inhibited (Eaglesham et al., 1983). In Egypt, Ahmed (1987) 

reported that the optimum seed yield of faba bean, may be obtained by addition of 

nitrogen at a rate of 30 kg N/fed. Kandil et al. (1991) found that the most favorable 

treatment of fertilizer for obtaining the highest seed yield with higher protein content 

was adding 23 kg N/fed + 24 kg K2O/fed to faba bean plants. El-Moursy (1998) and 

Said (1998) reported that maximum seed yield per fed and yield components of faba 

bean were recorded with the addition of 30 kg N/fed. Similar results were obtained by 

Mokhtar (2001). 

Phosphorus is a major nutrient, especially for legumes. Many researchers 

showed positive effect of phosphorus fertilization on faba bean. Significant increases 

were achieved in faba bean yield and its attributes by increasing phosphorus 

fertilization rate up to 45 kg P2O5/fed (Said, 1998) or 31 kg P2O5 /fed (Mokhtar, 

2001 and Tageldin and Mehasen, 2004) or 22.5 kg P2O5/fed (Hamed, 2003). 

The aim of the present study was to evaluate the performance of two 

genotypes and the check variety of faba bean under phosphorus fertilization together 

with nitrogen fertilization starter dose. 

MATERIALS AND METHODS 

Two new pure lines of faba bean (Shebeen El-Koom 7 and 9) as well as local 

variety Giza 461 were evaluated under N, P fertilizer, at the Research and 

Experimental Center of Faculty of Agriculture at Moshtohor. The fertilizer treatments 

were two N levels (zero, 25 kg N/fed) and three P levels (zero, 15.5 and 31 kg 

P2O5/fed), during the two successive seasons of 2004/2005 and 2005/2006. Soil of the 

experiment was clay with pH 7.95 and 7.85, organic matter content 1.72 and 1.85%, 

total N 0.17 and 0.19% and total P 0.55 and 0.60% in the first and second seasons, 

respectively. The preceding crop was corn in both seasons. The procedures of 

developing the two new pure lines were described by El-Hosary. 

Split-split plot design with three replications, in which genotypes were 

allocated in the main plots, nitrogen levels occupied the sub plots, while the sub-sub 

plots were devoted for phosphorus levels. Each sub-sub plot was 5 ridges 3.5 m long 

and 60 cm wide, the sub-sub plot area 10.5 m
2
 (1/400 fed.). Planting was carried out 

on 18
th

 and 13
th

 Nov. in 2004 and 2005 seasons, respectively. Phosphorus levels were 

added before planting in the form of calcium super phosphate (15.5% P2O5) and 

nitrogen fertilizer levels were added before the first irrigation in the form of 

ammonium nitrate (33.5% N). Other cultural practices were kept the same as normally 

practiced in faba bean fields. 

            At harvest, ten guarded plants were taken at random from the central ridge to 

estimate: plant height (cm), number of branches/plant, number of pods/plant, weight 

of pods/plant (g), number of seeds/pod, weight of seeds/plant (g), weight of 100-seed 
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(g) and seed yield/fed., seed yield kg/fed was determined from the three central 

ridges. 

Analysis was done for the data of variance of each season separately and 

combined analysis of variance for two seasons was conducted testing the error 

homogeneity according to Snedecor and Cochran (1980), treatment means were 

compared using significant difference test at 0.05 level of significance. Sample 

correlation coefficient was calculated using the method given by Wright (1921, 1923 

and 1934). 
 

RESULTS AND DISCUSSION 
A- Effect of growing season: 

Data in Table (1) show that significant seasonal effects existed for all 

characters studied except number of seeds/pod and weight of seeds/plant. Higher 

mean values for all characters were detected in the second season except number of 

seeds/pod. It could be concluded that the increase in seed yield/fed in the second 

season may be due to the significant increase in the number of pods/plant, weight of 

pods/plant and weight of 100-seed. 

Table(1): Effect of seasonal on yield and yield components of faba bean.               
Traits 

 

Seasons 

Plant 

height 

(cm) 

No. of 

branches/

plant 

No. of 

pods/ 

plant 

Wt. of 

pods/plant 

(g) 

No.of 

seeds/ 

pod 

Wt.of 

seeds/plant 

(g) 

Wt. of 

100-seeds 

(g) 

Seed 

yield 

(kg/fed) 

2004/05 93.4 2.91 14.4 35.4 3.43 31.6 64.1 1618 

2005/06 96.9 3.04 16.3 37.3 3.38 32.7 64.8 1718 

F-test ** ** ** ** n.s n.s ** ** 

*,** significant at 0.05,0.01 level of probability, respectively 

 

B- Effect of genotypes: 

The differences among genotypes were significant for all the studied traits in 

separate season as well as the combined analysis except number of pods/plant in the 

combined analysis and weight of seeds/plant in the first season (Table 2). In the 

combined analysis, Shebeen 7 gave the highest mean values for weight of pods/plant, 

number of seeds/pod, weight of seeds/plant and weight of 100-seed while, Giza 461 

had the highest value for plant height. Shebeen 9 gave the highest value for number of 

branches / plant. The highest mean value for seed yield/fed were recorded by Shebeen 

7 followed by Giza 461. The high seed yield/fed of genotype could be attributed to the 

high weight of pods and seeds/plants, number of seeds/pod and weight of 100-seed. 

Similar results were detected by several invstigators (El-Hosary and Sedhom, 1990; 

Dawwam and Abdel-Aal, 1991; Gomma, 1996; El-Hosary and Mehasen, 1998 

and Mehasen, 1998). 

 

C- Effect of nitrogen fertilizer: 

In both seasons as well as combined analysis, all estimated traits were 

increased significantly by nitrogen fertilizer as compared with control (zero N) as 

shown in Table (2). Adding 25 kg N/fed increased number of pods/plant, weight of 

pods/plant, weight of seeds/plant, weight of 100-seed and seed yield/fed by 

27.4%,17.7 %, 18.7%, 7.7% and 11.4%, respectively, compared with the control 

treatment in the combined analysis. The effect of low rate of inorganic nitrogen (25 

kg N/fed) stimulated both plant growth and biological nitrogen fixation process. This 

may be attributed to the fact that faba bean plants could obtain its nitrogen 

requirements from the native nitrogen in the soil and the atmospheric N-fixation. It 
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could be stated that application of nitrogen at 25 kg N/fed. as a starter doses to 

increase the activity of N-fixation and improved faba bean productivity under the 

experimental site should be recommended. The previous results agreed with the 

findings of Eaglesham et al. (1983); Ahmed (1987); Kandil et al. (1991); El-

Moursy (1998); Said (1998) and Mokhtar (2001). 

 

D- Effect of phosphorus levels: 

Phosphorus fertilizer levels significantly affected all studied characters in both 

seasons and the combined analysis, Table (2). Data in Table (2) reveal that raising 

phosphorus levels from zero to 31 kg P2O5/fed increased plant height, number of 

branches/plant, number of pods/plant and weight of pods/plant in the combined 

analysis. However, raising phosphorus levels from 15.5 to 31 kg P2O5/fed did not 

induce any significant differences in number of seeds/pod, weight of seeds/plant, 

weight of 100-seed and seed yield/fed in the two seasons and combined analysis 

except weight of seeds/plant and weight of 100-seed in the second season. Adding 

15.5 and 31 kg P2O5/fed markedly increased number of pods/plant, weight of 

pods/plant, weight of seeds/plant, weight of 100-seed and seed yield/fed by 13.1% 

and 17.7%, 9.1% and 10.1%, 12.3% and 17.4%, 4.4% and 4.9% ; and 6.1% and 6.4%, 

respectively as compared with the control treatment (zero phosphorus) in the 

combined analysis. Thus, adding 15.5 or 31 kg P2O5/fed might be the recommended 

level for faba bean production, where phosphorus is an essential element for cell 

division, root development and seed formation. The increase in seed yield  might be 

associated with high number of pods/plant, weight of pods/plant and weight of 

seeds/plant. The results are in accordance with those obtained by Mokhtar (2001); 

Hamed (2003) and Tageldin and Mehasen (2004). 

 

E- Effect of the interaction: 

Effect of the interaction between genotypes and seasons was not significant 

for all the studied traits except number of branches and pods/plant. This result 
indicates that genotypes performance were constant from season to another (Table 

2).Also, the effect of the interaction between nitrogen fertilizer and season was not 

significant for all traits except number of pods/plant as shown in Table (2). While, the 

interaction between phosphorus fertilizer levels and seasons was not significant for all 

traits under study except plant height, revealing that the effect of N and P fertilizer 

were stable from season to another (Table 2). 

The differences between the averages of the studied traits were not significant 

for all traits under study except seed yield/fed in the combined analysis due to the 

interaction effect between genotypes and nitrogen fertilizer. For the exceptional seed 

yield/fed, Shebeen 7 gave the highest seed yield followed by Giza 461 at nitrogen 

fertilizer, whereas the low yield by Shebeen 9 at zero N (Table 3a). Whereas, the 

interaction effect between genotypes and P fertilizer levels was significant for weight 

of pods/plant and seed yield / fed only in the combined analysis as shown in Table 3b. 

Weight of pods/plant and seed yield/fed reached its maximum by Shebeen 7 at 15.5 or 

31 kg P2O5/fed and the minimum was by Shebeen 9 at zero P2O5. While, the 

interaction effect between N and P fertilizer was significant for all the studied traits 

except weight of seeds/plant in the combined analysis (Table 3c). Maximum values of 

plant height, number of branches and pods/plant, weight of pods/plant, number of 

seeds/pod, weight of 100-seed and seed yield plant were obtained with adding 15.5 or 

31 kg P2O5/fed and 25 kg N/fed. Meanwhile, the minimum this traits were recorded 

by zero N and P fertilizer. 
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Table (2): Yield and its components of faba bean as affected by genotyps and N,P                  

fertilization in the first and  second seasons as well as combined analysis 

Traits 

Treatments 

Plant height (cm) No. of branches/plant No. of pods/plant Wt. of pods/plant (g) 

S1 S2 Co. S1 S2 Co. S1 S2 Co. S1 S2 Co. 

Genotyps  

 G. 461 102 104 103 2.8 3.1 2.9 14.2 17.1 15.6 35.3 37.1 36.2 

 Sh. 7 82 86 84 2.9 2.8 2.9 13.8 16.4 15.1 36.8 39.3 38.0 

 Sh. 9 96 101 98 3.1 3.2 3.1 15.4 15.3 15.4 34.2 35.6 34.9 

 LSD (5%) 2.3 3.4 1.7 0.1 0.1 0.1 1.29 0.64 n.s 0.98 0.51 0.46 

GxSeasons  n.s  **  **  n.s 

 N-levels  

 O  (kg/fed) 89 93 91 2.4 2.6 2.5 12.8 14.3 13.5 32.6 3.43 33.4 

 25 (kg/fed) 98 101 100 3.4 3.5 3.5 16.1 18.3 17.2 38.2 40.4 39.3 

 LSD (5%) 1.4 0.7 0.7 0.1 0.1 0.1 0.43 0.44 0.27 0.61 0.96 0.51 

NxSeasons  n.s  n.s   **  n.s  

 P-levels  

 O   (kg/fed) 89 93 91 2.6 2.7 2.7 13.0 14.9 13.9 33.1 35.2 34.1 

15  (kg/fed) 96 98 97 3.0 3.1 3.1 14.7 16.8 15.8 36.4 38.1 37.2 

3 0 (kg/fed) 95 99 97 3.1 3.3 3.2 15.6 17.2 16.4 36.8 38.6 37.7 

 LSD (5%) 0.7 0.6 0.4 0.1 0.1 0.1 0.20 0.39 0.21 0.45 0.48 0.32 

PxSeasons  **  n.s   n.s   n.s 

Traits 

Treatments 

No. of seeds/pod. Wt. of seeds/plant (g) Wt. of 100-seeds (g) Seed yield(kg/fed) 

S1 S2 Co. S1 S2 Co. S1 S2 Co. S1 S2 Co. 

Genotyps   

 G. 461 3.14 3.19 3.17 31.1 33.1 32.1 65.0 65.4 65.2 1631 1716 1673 

 Sh. 7 3.53 3.47 3.50 33.2 34.5 33.8 66.2 66.7 66.5 1711 1816 1763 

 Sh. 9 3.62 3.49 3.55 30.6 30.5 30.5 61.1 62.4 61.7 1513 1623 1568 

 LSD (5%) 0.25 0.09 0.11 n.s 0.83 1.95 1.05 0.80 0.55 21 23 13 

GxSeasons   n.s  n.s  n.s   n.s  

 N-levels  

 O  (kg/fed) 3.22 3.13 3.18 29.3 29.4 29.4 61.7 62.4 62.1 1532 1624 1578 

 25 (kg/fed) 3.64 3.63 3.64 33.9 35.9 34.9 66.5 67.3 66.9 1704 1813 1758 

 LSD (5%) 0.10 0.11 0.07 2.98 0.66 1.36 0.84 0.75 0.50 12 25 12 

NxSeasons  n.s   n.s   n.s   n.s 

 P-levels  

 O   (kg/fed) 3.23 3.18 3.21 28.3 30.2 29.3 3.23 3.18 3.21 1550 1653 1601 

15  (kg/fed) 3.51 3.46 3.48 32.1 33.6 32.9 3.51 3.46 3.48 1647 1751 1699 

3 0 (kg/fed) 3.55 3.51 3.53 34.4 34.2 34.3 3.55 3.51 3.53 1657 1751 1704 

 LSD (5%) 0.06 0.06 0.39 3.39 0.48 1.67 0.43 0.46 0.31 10 22 12 

PxSeasons   n.s   n.s   n.s  n.s  

The results presented in Table (3d) indicate that seed yield (kg/fed) was 

significantly affected by the interaction between genotypes, N and P fertilizer in the 

combined analysis. The highest seed yield/fed was recorded by Shebeen 7 with 

adding 25 kg N/fed and 15.5 or 31 kg P2O5/fed. 
 

F- Simple correlation study: 

The simple correlation coefficients between each two traits of yield and its 

components were calculated at the combined correlation values between seed 

yield/fed and each of other traits. There were positive and high significant correlation 

coefficients between seed yield and each of number of branches/plant, number of 

pods/plant, and weight of pods/plant, number of seeds/pod, weight of seeds/plant, and 

weight of 100-seed. However, plant height had no significant associations with 

number of branches and pods/plant. 

Generally, it can be concluded that planting Shebeen 7 genotype and 

fertilizing with 25 kg N/fed and 15.5 kg P2O5/fed may be the recommended treatment 
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to improve the productivity of faba bean crop under the conditions of the present 

study. 

Table (3a): Effect of the interaction between genotyps and nitrogen fertilizer on 

        seed yield/fed of faba bean (combined analysis of two seasons) 

Genotyps G. 461 Sheb. 7 Sheb. 9 

N-levels Seed yield (kg/fed) 

0   (kg/fed) 1585 1655 1494 

25 (kg/fed) 1762 1872 1642 

L.S.D (5%) 21 

Table (3b): Effect of the interaction between genotyps and  P fertilizer on Wt. of 

pods/plant and  seed yield/fed of faba bean (combined analysis of two seasons) 

Genotyps G. 461 Sheb. 7 Sheb. 9 G. 461 Sheb. 7 Sheb. 9 

P-levels Wt. of pods/plant (g) Seed yield (kg/fed) 

0   (kg/fed) 33.93 35.53 32.94 1603 1681 1520 

15.5 (kg/fed) 36.88 39.31 35.54 1712 1806 1579 

31   (kg/fed) 37.78 39.23 36.08 1705 1803 1605 

L.S.D (5%) 0.56 20 

Table(3c): Effect of the interaction between N and  P fertiliztion on yield and            

some yield components of faba bean (combined analysis of two seasons) 

Table (3d): Effect of the interaction between varieties; N and  P fertilization on            

seed yield/fed  of faba bean (combined analysis of two seasons) 

Table (4): Correlation coefficient between yield and yield components of faba 

bean (combined analysis of two seasons) 

Components  1 2 3 4 5 6 7 

1-Plant height (cm) 1.000       

2-No. of branches/plant 0.560** 1.000      

3-No. of pods/plant 0.566** 0.828** 1.000     

4-Wt. of pods/plant (g) 0.269 0.764** 0.826** 1.000    

5-No.of seeds/pod 0.161 0.775** 0.633** 0.686** 1.000   

6-Wt.of seeds/plant(g) 0.200 0.602** 0.659** 0.741** 0.512** 1.000  

7-wt. of 100-seeds (g) 1.164 0.608** 0.648** 0.884** 0.503** 0.693** 1.000 

Seed yield (kg/fed) 0.108 0.580** 0.887** 0.908** 0.491** 0.676** 0.914** 

-levels           N-levels(kg/fed)  0    25  L.S.D 

(5%) P-levels (kg/fed) 0 15.5 31 0 15.5 31 

Plant height (cm) 84.9 92.9 94.6 97.5 101.0 100.2 0.6 

No. of branches/plant 2.19 2.55 2.74 3.13 3.62 3.62 0.11 

No. of pods/plant 11.89 13.68 15.02 15.98 17.84 17.78 0.30 

Wt. of pods/plant (g) 31.96 33.50 34.81 36.31 40.49 4058 0.45 

No.of seeds/pod 2.99 3.20 3.74 3.43 3.77 3.72 0.06 

Wt. of 100-seeds (g) 60.8 62.2 63.2 64.3 68.4 68.0 0.44 

Seed yield (kg/fed) 1534 1580 1620 1669 1818 1788 17 

Genotyps G. 461 Sh. 7 Sh. 9 

      N-levels 0(kg/fed) 25(kg/fed) 0 (kg/fed) 25(kg/fed) 0(kg/fed) 25(kg/fed) 

P-levels  Seed yield (kg/fed) 

0(kg/fed) 1547 1660 1603 1760 1453 1597 

15.5(kg/fed) 1587 1837 1664 1948 1490 1668 

31   (kg/fed) 1621 1789 1698 1907 1540 1670 

L.S.D (5%) 29 
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 استجابة ساللتين جديدتين من الفول البلدى للتسميد األزوتى والفوسفاتى

 محيسن** صديق فاطمة محمد الفقيه* ، صديق عبد العزيز
 اليمذ -جامعة عدذ  –كمية ناصر لمعمود الزراعية  –* قسد المحاصيخ 

 مصر  -جامعة بنها  –كمية الزراعة بمشتهر  –** قسد المحاصيخ 

د بمركتتتتز البحتتتوع الزراعيتتتتة 2005/2006و  2004/2005تتتتتاذ متتتىخ موستتتم  أقيمتتتج تجربتتتتاذ ح مي
كجتتد ذ/اتتتداذ   25 –جامعتتة بنهتتتا   مصتتر بهتتتدث دراستتة تتتتالير معتتدليذ متتذ التستتتيد ا زوتتت   صتتت ر  –بمشتتتهر 

  9   7/اداذ  عمت  ستىلتيذ جديتدتيذ متذ ال توخ البمتدن  شتبيذ الكتود 5أ2او 31 – 1555 –وال وس ات   ص ر 
وزذ  –عتتدد اتروق وقتتروذ النبتتاج  –والصتت اج التتت  درستج لتت  بتتوخ النبتاج  ستتد   461ارن جيتز  والصتنث التجتت

محصتوخ البترور  –بترر   جتد   100وزذ التت  –وزذ بترور النبتاج  جتد   –عتدد بترور ال ترذ  –قروذ النباج  جد  
  كجد/اداذ 5

التحميتتخ المشتتترح ايمتتا عتتدا عتتدد اتت  كتتخ الصتت اج المدروستتة معنويتتام اتت  كتتى الموستتميذ و  7ت وقتتج الستتىلة شتتبيذ  -
 قروذ النباج ا  التحميخ المشترح ووزذ النباج ا  الموسد ا وخ ا ب5

كجد/اتتداذ معنتتون اتت  جميتت  الصتت اج المدروستتة متتىخ موستتم  النمتتو وكتترلح  25كتتاذ التستتميد ا زوتتت  بمعتتدخ  -
% اتتتت  التحميتتتتخ 1154ذ/اتتتتداذ بنستتتبة  كجتتتذ 25التحميتتتخ المشتتتتترح   زاد محصتتتوخ البتتتترور لم تتتداذ عنتتتتد   تتتتااة 

 1555المشترح عذ معاممة الكنتروخ  ]دوذ تسميد 5 بينما أدج زيتاد  معتد ج التستميد ال وست ات  متذ صت ر  لت  
/اداذ  ل  تأليرام معنويام عم  جمي  الص اج تحج الدراستة وقتد أدج زيتاد  معتد ج التستميد ال وست ات  5أ2كجد او
لت  تحستيذ وزيتاد  معاتد الصت اج المدروستة دوذ وجتود اتروج معنويتة عتذ   تااة / اتداذ   5أ2كجد او 31 ل  

 /اداذ55أ2كجد او 1555

 1555كجتد أزوج/اتداذ و  25والتستميد بمعتدخ  7أدن الت اعخ بيذ عوامخ الدراسة اللىلة  ل  أذ الستىلة شتبيذ  -
 /اداذ  ل  الحصوخ عم  أكبر قيمة لمحصوخ البرور / اداذ55أ2كجد او

لنتتتا و وجتتود ارتبتتاب موجتتا وعتتال  المعنويتتة بتتيذ كتتخ متتذ محصتتوخ البتترور لم تتداذ وكتتخ الصتت اج تحتتج أاهتترج ا -
 الدراسة ما عدا بوخ النباج ا  التحميخ المشترح5

كجتد أزوج /اتداذ والتستميد  25مت  التستميد ا زوتت  بمعتدخ  7بص ة عامة يمكذ التوصية بزراعة السىلة شبيذ  -
 /اداذ لتحسيذ  نتاجية ال وخ البمدن تحج اروث لره التجربة55أ2كجد او 1555ال وس ات  بمعدخ 

 


