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FABA BEAN VARIETIES UNDER SALINE CONDITIONS  
N.A. Khalil, W.A. Al-Murshidy, Eman A.M. and R.A. Badawy 

Agron. Dept., Faculty of Agri., Cairo Univ., Giza, Egypt. 

ABSTRACT 
Two field experiments were carried out at the Desert Experimental Station of 

the Faculty of Agriculture, Cairo University in Wadi El-Natroon, El-Beheira 

Governorate, Egypt, during the two winter seasons of 2013/14 and 2014/15 to study the 

performance of three faba bean varieties (Sakha-1, Sakha-2 and Nubaria-2) as affected 

by three levels of calcium nutrition (0, 1 and 2 g Ca/liter) under two plant densities (26 

and 54 plants/m
2
). A split-spilt plot design with four replications was used. The main 

plots consisted of calcium levels, sub-plots were allocated to varieties, while sub-sub plots 

were devoted to plant densities. The results obtained could be summarized as follows: the 

best performance of the three varieties was obtained from treatment by 2g Ca/L which 

recorded the highest number of branches, pods and seeds/plant, seed index, seed 

yield/feddan and harvest index. While, seed yield was significantly increased with 

increasing plant density from 26 to 54 plants/m
2
. In general, Sakha-1 cv. recorded the 

highest seed yield/feddan.  The interaction between calcium nutrition and varieties had a 

significant effect on number of pods/plant, number of seeds/plant and seed index in both 

seasons. The highest seed yield/ feddan was obtained from calcium application at 2 

g/liter combined with Sakha-1 and 54 plants/m
2
. 
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INTRODUCTION 
 

Faba bean (Vicia faba L.) is the most important annual pulse crop 

grown in Egypt. The adoption of improved cultivars performed better under 

different plant densities plays an important role for increasing seed 

production. Also salinity is one of the main factors that limit the 

productivity of faba bean.  

Salinity is one of the main factors that limit the productivity of faba 

bean. Salinity problem in Egypt has a special importance for both of the old 

cultivated area and the newly reclaimed soils (Hellal et al 2012). Ahmed 

(2003) reported that 60% of the cultivated lands of Northern Delta region, 

20% of the Southern Delta and Middle Egyptian region and 25% of the 

Upper Egypt region are salt-affected soils. 

Saxena et al (1994) stated that problems of adverse salinity 

conditions are more complex than drought in crop × soil × climate 

interaction and must give a research attention to understanding of crop 

responses to these soil conditions. The major constraints for plant growth 

and productivity are ion toxicity with excessive uptake of mainly Cl
- 

and 

Na
+
, as well as, nutrients imbalance caused by disturbed uptake of essential 

mineral nutrients (Hu and Schmidhalter 2005). Salt in soil water inhibits 

plant growth and it reduces the plant’s ability to take up water. The salt in 

the soil solution reduces leaf growth and root growth (Munns 2003). 

Continuing efforts must be taken to apply the best practices to alleviate 

salinity effects. It is well known that Ca
2+ 

alleviates the adverse effects of 
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salinity on many plant species (Munns 2002). Properly adequate levels of 

calcium will keep Na and Cl out of the cell. This function is extremely 

critical for the development of strong root cells and selectivity of Ca over 

Na at the root level (Hayward and Spurr 1944). 

Faba bean variable plant densities can affect differently the growth, 

yield and components of various cultivars (Mokhtar 2001, Abd Alla and 

Omran and 2002, Hussein et al 2002 and Abdel Latif 2008) 

Besides, there is a tendency to start with higher planting seed density 

to avoid lost plants, which may be a considerable than required for insuring 

reliable yield production. On the other hand, number of pods and seeds per 

plant decreased with increasing densities (Hussein et al 1999 and Ibrahem 

2000). Seed yield per feddan increased with increasing plant density 

(Hussein et al 1999, Ibrahem 2000, Mohamed, 2000 and Abd Alla and 

Omran 2002), biological yield per feddan (Hussein et al 1999, Ibrahem 

2000 and Mohamed 2000) and harvest index (Mohamed 2000) have the 

same trend. In contrast, plant density had insignificant effect on 100-seed 

weight (Abdel-Aziz 1999, Ibrahem 2000 and Abd Alla and Omran 2002).  

However, the optimum number of plants at harvest for each variety 

is not well known. Generally, Karadavut et al (2010) showed that 

significant differences between varieties in faba bean characters. Also, 

marked variations among cultivars were noticed  in number of branches per 

plant (Abou-Taleb 2002), number of pods /plant ( Mohamed 2000, Hussein 

et al 2002 and Nassif, 2002), number of seeds/plant ( Mohamed 2000 and 

Hussein et al 2002), seed index (Bakheit et al 2001 and Nassif, 2002) seed 

yield/feddan (Bakheit et al 2001). Moreover, cultivars had no effect on 

number of pods and seeds/plant (Bakheit et al 2001 and Abd Alla and 

Omran et al 2002), branches/plant (Nassif 2002), harvest index (Nassif 

2002), and seed yield (Nassif 2002). On the other hand, faba bean varieties 

varied in its salinity tolerance.  

Changes in plant density significantly affected performance of faba 

bean varieties (Matthews et al 2008). While, they recorded significant effect 

on seed yield/fed due to the interaction between faba bean varieties × plant 

densities.  

Thus, the main objectives of this research were to examine the 

effects of Ca application and determine the optimum plant density for three 

varieties of faba bean under saline conditions.  

MATERIALS AND METHODS 
 

Two field experiments were laid out under drip irrigation in the 

Desert Experimental Station, Fac. of Agric., and Cairo Univ. in Wadi El-

Natroon, El-Beheira Governorate, Egypt, during 2013/14 and 2014 /15 

seasons. Soil of the experimental site was sandy, saline and poor in 
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nutrients, as well as, organic matter. Irrigation water was saline. There were 

little differences in the soil properties between the two years of the study.  

Each experiment included 18 treatments, which were the 

combinations of:  

1. Three Calcium levels, viz., 0, 1 and 2g/L. in the form of chelated-ca. 
2. Three varieties, i.e., Sakha-1, Sakha-2 and Nubaria-2. 

3. Two plant densities, i.e.,  

a. Twenty-six plant/m
2
 obtained by seeding two seeds in hills spaced 

30 cm apart on both sides of the ridge (50 cm width). 

b. Fifty-four plant/m
2
 obtained by seeding two seeds in hills spaced 

15 cm apart on both sides of the ridge.  

The experimental design was a spilt-spilt plot design in randomized 

complete blocks arrangement, with four replications. The main plots were 

devoted to the Calcium levels. Sub-plots were allocated to the varieties, 

while, sub-sub plots to the plant densities. Each sub-sub plot consisted of 

three rows of 3 m in length and 0.50 m in width with an area of 4.5 m2. 

All cultural practices were conducted according to the 

recommendations of ARC, Ministry of Agriculture concerning faba bean 

production. 

Studied characters   

At harvest, ten guarded plants were randomly taken from each sub-

sub plot to estimate the following traits: number of branches, number of 

pods/plant, weight of seeds/plant, and seed index. In addition, seed yield 

(ard. fed
-1

) was weighed from the whole area of each sub-sub plot and 

adjusted to yield per feddan. Harvest index (%) was calculated by divided 

seed yield ha.
-1

 on biological yield fed.
-1

 * 100 (feddan=4200m
2
, 

ardab=155kg ).  

Data obtained from each season were statistically analyzed 

according to procedures outlined by Steel et al (1997) using MSTAT-C 

Computer packages (Freed et al 1989). The differences between treatment 

means were compared by least significant differences test (LSD) at 0.05 

level of probability.   

RESULTS AND DISCUSSION 

Effect of calcium nutrition 

Results in Table (1) indicated that calcium nutrition had a significant 

effect on number of branches, pods/plant and number of seed/plant, as well 

as, seed yield/fed and harvest index in both seasons but seed index was 

insignificant in second season. 

The highest number of pods/plant was recorded by calcium as foliar 

application 2gm/L. in both seasons (Table 1). Such increase may be due to 

the important role of calcium in plant growth and nutrition, as well as in cell 

wall deposition.  
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Table 1. Yield and yield components of three faba bean varieties as 

affected by planting dates during 2013/14 and 2014/15 seasons. 

Calcium 

(g/L) 

No. of 

branches/ 

plant 

No. of 

pods/plant 

No. of 

seeds/plant 

Seed  

index 

(g) 

Seed  

yield 

(ardab/fed) 

Harvest 

index% 

seasons seasons seasons seasons seasons seasons 

13/14 14/15 13/14 14/15 13/14 14/15 13/14 14/15 13/14 14/15 13/14 14/15 

0 2.24 2.27 9.89 8.78 24.98 22.05 87.81 89.56 7.80 6.92 32.6 32.10 

1 2.90 2.56 10.05 9.03 25.76 23.78 93.33 91.57 7.90 7.07 33.0 32.61 

3 2.93 2.72 10.93 9.77 29.87 27.80 89.65 91.74 8.49 7.82 34.3 34.01 

LSD 0.05 0.29 0.21 0.35 0.37 0.49 0.43 2.53 ns 0.43 0.32 2.35 2.09 

Ns = non-significant 

These findings are in harmony with those obtained by Ahmad and 

Jabeen (2005), Munns and Tester (2008), Hellal et al. (2012 and 2015).  

Data in Table (1) indicated that the highest number of seeds/plant 

was obtained by calcium foliar application of 2 g/L in both seasons. Such 

increase may be due to increase in number of pods/plant. Similar findings 

were obtained by Ahmad and Jabeen (2005) and Munns and Tester (2008). 

In addition, data showed that the highest seed yield was recorded 

from calcium application of 2 g/L. Such increase may be due to increasing 

in yield components, meanwhile the lowest seed yield was recorded with 

zero Ca in both seasons. Such decrease may be due to salinity effect and 

decreasing yield components. These results are in general agreement with 

those obtained by Hellal et al (2015 and 2012), Ahmad and Jabeen (2005) 

and Munns and Tester (2008). 

Data in Table (1) indicated that the 2g Ca/L recorded the highest 

harvest index in both seasons. 

Effect of cultivars 

Data in Table (2) showed the effects of cultivars on number of 

branches, pods and seeds/plant, as well as, seed index, seed yield/fed and 

harvest index of faba bean in 2013/14 and 2014/15 seasons.  

It is clear from the results in Table (2) that Sakha-1 surpassed other 

cultivar in number of branches/plant in season 2013/14, while there was no 

significant differences in season 2014/15. 

Results showed that Sakha-1 surpassed all other cultivars in number 

of pods/plant, number of seeds/plant, seed yield/fed and harvest index in the 

both seasons. Nubaria-2 had the highest seed index in both seasons.  

Genotypic differences for studied characteristics were also recorded 

by El-Tuhami and Hussien (1986), Weil and Khalil (1986) and Abdalla et al 

(2000).  
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Table 2. Yield and yield components of three faba bean varieties during 

2013/14 and 2014/15 seasons. 

Varieties 

No. of 

branches/ 

plant 

No. of 

pods/plant 

No. of 

seeds/plant 

Seed index 

(g) 

Seed yield 

(ardab/fed) 

Harvest 

index 

% 

seasons seasons seasons seasons seasons seasons 

13/14 14/15 13/14 14/15 13/14 14/15 13/14 14/15 13/14 14/15 13/14 14/15 

Sakha-1 2.38 2.38 11.97 9.86 32.12 28.03 86.10 88.17 9.05 8.02 39.66 35.93 

Sakha-2 2.76 2.56 9.88 8.92 25.43 23.91 84.89 85.93 7.61 6.96 29.16 31.30 

Nubria-2 2.93 2.60 9.03 8.78 23.05 21.68 99.79 98.78 7.54 6.84 30.98 31.50 

LSD 0.05 0.28 ns 0.34 0.36 0.49 0.43 2.53 2.23 0.43 0.32 1.06 2.09 

Ns = non-significant 

Effect of plant densities 
Data in Table (2) indicated significant effects of plant density on 

number of branches, pods and seeds/plant, as well as, seed yield/fed and 

harvest index of faba bean during 2013/14 and 2014/15 seasons. 

Data indicated that the lowest plant density (26 plants/m
2
) gave the 

highest number of branches/plant in both seasons. This result may be due to 

the better chance for each plant to get nutrients, sunshine and light due to 

less plant competition within hills. Generally, these results are on line with 

those of Ibrahem (2000), Mohamed (2000), Bakheit et al (2001), Mokhtar 

(2001) and Abd Alla and Omran (2002). 

Results in Table (2) showed that number of pods/plant was 

significantly increased with decreased plant density from 54 to 26 plants/m
2
 

in both seasons. The greatest number of pods/plant was recorded from plant 

density 26 plants/m
2
 in both seasons. The reduction in number of pods/plant 

with increasing plant density may be due to plant competition in hills. These 

results go in line with those of Mohamed (2000), Bakheit et al (2001), 

Mokhtar (2001), Abd Alla and Omran (2002) and Abdel Latif (2008). 

It is clear from the results in Table (3) the number of seed/plant 

differed significantly due to plant density. The three faba bean cultivars 

showed its superiority under  lower density in number of branches/plan, 

number of pods/plant and number of seed/plant in both seasons. The present 

findings coincided with those reported by Abo-Shetaia (1990), Metwally 

(1997) and Abdel-Aziz and Shalaby (1999)  

 Data in Table (3) showed that plant density had insignificant effect 

on seed index during 2012/13, 2013/14 and 2014/15 seasons.  
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Table 3. Yield and yield components of three faba bean varieties as 

affected by plant density during 2013/14 and 2014/15 seasons.  

Density 

(plants/

m
2
) 

No. of 

branches/ 

plant 

No. of 

pods/plant 

No. of 

seeds/plant 

Seed index 

(g) 

Seed yield 

(ardab/fed) 

Harvest 

index 

% 

seasons seasons seasons seasons seasons seasons 

13/14 14/15 13/14 14/15 13/14 14/15 13/14 14/15 13/14 14/15 13/14 14/15 

26 3.11 2.66 11.31 9.89 29.68 26.40 90.32 91.36 7.21 6.55 31.15 32.09 

54 2.27 2.37 9.27 8.38 24.05 22.56 90.21 90.56 8.92 7.99 35.38 33.72 

LSD  

0.05 
0.23 0.17 0.28 0.29 0.40 0.35 ns ns 0.35 0.26 0.87 ns 

Ns = non-significant 

These results are not in harmony with those obtained by Attia et al 

(1987), EL-Fieshawy and Fayed (1990), Ashmawy et al (1998), Bakheit et 

al (2001) and Mokhtar (2001). On the contrary, Amer et al (1992) and 

Abdel-Aziz and Shalaby (1999). 

Present results indicated that seed yield increased significantly with 

increasing plant density from 26 to 54 plant /m
2
 in both seasons. The 

highest seed yield per feddan recorded from plant density 54 plant/m
2
 in 

both seasons (8.92 and 7.99 ardab/feddan), respectively.  This result may be 

due to the increase in plant number that compensated the reduction in seed 

yield/plant. Similar trends were obtained by, Caballero (1987), Nassib et al 

(1988),  Abo-Shetaia (1990) , Singh et al (1992) and Hussein et al (1995).  

Results showed that plant density has a significant effect on harvest 

index in the first season only. The highest harvest index was obtained from 

the highest plant density (54 plants/m
2
) in 2013/14 season.  

Effect of the interactions 
The interaction between calcium dose and variety (Table 4) had 

insignificant effect on number of branches per plant in both seasons, but had 

a significant effect on number of pods and seeds per plant and seed index in 

both seasons, meanwhile, seed yield/feddan and harvest index in the second 

season only. The highest number of pods/plant, number of seeds/plant, seed 

yield/feddan and harvest index were obtained from calcium dose 2gm/L 

combined with Sakha-1. 

The interaction between calcium and plant density (Table 5) had a 

significant effect on number of branches, number of pods/plant, seed index 

and harvest index in season 2013/14 only. The highest number of 

branches/plant, number of pods/plant and seed index was obtained from 2g 

Ca/L with plant density of 26 plants/m
2
. Number of seeds/plant was not 

affected by the interaction between Ca and plant density. Seed yield/fed was 

not significantly affected by the interaction between Ca and plant density.   
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Table 4. Yield and yield components of three faba bean varieties as 

affected by the interaction between calcium nutrition (Ca*) 

and variety (V*) during 2013/14 and 2014/15 seasons. 

Interactions 

No. of 

branches/ plant 

No. of 

pods/plant 

No. of 

seeds/plant 

2013/14 2014/15 2013/14 2014/15 2013/14 2014/15 

Ca0 - V1 2.04 2.22 11.23 9.24 29.83 23.99 

Ca0 - V2 2.17 2.29 9.90 8.73 22.08 21.06 

Ca0 - V3 2.50 2.29 8.55 8.38 23.03 21.09 

Ca1 - V1 2.59 2.33 11.48 9.49 28.68 25.87 

Ca1 - V2 2.96 2.61 10.10 9.19 25.85 24.21 

Ca1 - V3 3.17 2.74 8.58 8.40 22.75 21.24 

Ca2 - V1 2.50 2.60 13.20 10.86 37.85 34.23 

Ca2 - V2 3.17 2.76 9.63 8.85 28.38 26.46 

Ca2 - V3 3.12 2.79 9.98 9.59 23.38 22.70 

LSD 0.05 ns ns 0.60 0.63 0.85 0.74 

Interactions 

Seed index (g) 
Seed  

yield (ardab/fed.) 
Harvest index% 

2013/14 2014/15 2013/14 2014/15 2013/14 2014/15 

Ca0 - V1 95.50 78.56 8.67 7.56 36.10 35.03 

Ca0 - V2 67.46 90.46 7.53 6.73 32.06 31.78 

Ca0 - V3 100.46 99.68 7.19 6.47 29.53 29.50 

Ca1 - V1 77.33 92.57 8.39 7.62 38.26 34.27 

Ca1 - V2 92.06 83.31 7.78 6.86 28.31 31.27 

Ca1 - V3 99.56 98.84 7.53 6.74 32.43 32.28 

Ca2 - V1 85.48 93.37 10.07 8.88 44.60 38.47 

Ca2 - V2 95.15 84.02 7.51 7.28 27.13 30.85 

Ca2 - V3 99.36 97.82 7.89 7.30 30.98 32.73 

LSD 0.05 4.38 3.87 0.75 ns 1.84 ns 

*Ca0 = Ca 0g/L    Ca1 = Ca 1g/L   Ca2 = Ca 2g/L  V1 =Sakha-1 

V2 = Sakha-2   V3 = Nubaria-2 Ns = not significant 
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Table 5. Yield and yield components of three faba bean varieties as 

affected by the interaction between calcium nutrition(Ca*) 

and plant density (D*) in 2013/14 and 2014/15 seasons. 

Interactions 

No. of 

branches/ plant 

No. of 

pods/plant 

No. of 

seeds/plant 

2013/14 2014/15 2013/14 2014/15 2013/14 2014/15 

Ca0 - D1 2.50 2.36 11.15 9.80 29.02 24.63 

Ca0 - D2 1.97 2.18 8.63 7.76 20.93 19.47 

Ca1 - D1 3.25 2.66 11.00 9.65 28.13 25.56 

Ca1 - D2 2.56 2.46 9.10 8.40 23.38 21.98 

Ca2 - D1 3.58 2.97 11.78 10.22 31.90 29.03 

Ca2 - D2 2.28 2.47 10.08 8.98 27.83 26.23 

LSD 0.05 0.40 ns 0.48 ns 0.69 0.60 

Interactions 

Seed  

index (g) 

Seed yield 

(ardab/fed) 

Harvest  

index% 

2013/14 2014/15 2013/14 2014/15 2013/14 2014/15 

Ca0 - D1 85.57 89.70 6.84 6.07 29.43 30.44 

Ca0 - D2 87.48 89.42 8.76 7.77 35.69 33.76 

Ca1 - D1 91.82 91.53 7.14 6.43 31.67 32.54 

Ca1 - D2 90.05 90.64 8.66 7.72 34.33 32.68 

Ca2 - D1 93.56 92.84 7.64 7.16 32.35 33.31 

Ca2 - D2 93.09 91.62 9.34 8.48 36.12 34.72 

LSD 0.05 3.58 ns ns ns 1.50 ns 

*Ca0 = Ca 0g/L  Ca1 = Ca 1g/L  Ca2 = Ca 2g/L  D1 = 26 plants/m2 D2 = 54 

plants/m2             

Ns = not significant 

The interaction between cultivar and plant density (Table 6) showed 

that Sakha-1 under the lowest plant density possessed the greatest number 

of pods/plant and seeds/plant in both seasons. While, Nubaria-2 with the 

lowest plant density recorded the highest seed index in season 2013/14 only. 

Number of branches/plant, yield/fed and harvest index were not 

significantly affected by the interaction between cultivars and plant density 

in both seasons.  

Data in Table (7) indicated that the interaction between Ca × cultivar 

× plant density had insignificant effect on number of branches/plant and 

seed index in both seasons.  Number of pods/plant was significantly 

affected by this interaction only in the first season which was highly 

significant. While, number of seeds/plant in the second season only. Seed 

yield/fed and harvest index were significantly affected by this interaction. 

Treatment Sakha-1 variety 
 
by 2g Ca/L with 54 plants/m

2 
gave the highest 

seed yield / feddan and harvest index in both seasons. 
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Table 6. Yield and yield components of three faba bean varieties as affected by the 

interaction between variety (V*) and plant density (D*)in 2012/2013 and 

2013/2014 seasons. 

In
te

ra
ct

io
n

s No. of 

branches/ 

plant 

No. of 

pods/plant 

No. of 

seeds/plant 

Seed  

index (g) 

Seed yield 

(ardab/fed) 

Harvest 

index% 

seasons seasons seasons seasons seasons seasons 

13/14 14/15 13/14 14/15 13/14 14/15 13/14 14/15 13/14 14/15 13/14 14/15 

V1-D1 2.70 2.46 13.33 10.88 37.38 31.42 82.83 88.71 8.15 7.27 37.37 34.87 

V1-D2 2.06 2.30 10.60 8.85 26.85 24.63 86.95 87.63 9.94 8.77 41.94 36.98 

V2-D1 3.53 2.82 10.17 17.65 27.05 24.87 87.24 86.58 6.90 6.35 27.34 30.69 

V2-D2 2.33 2.29 7.90 7.93 23.82 38.95 84.97 85.28 8.31 7.56 30.99 31.90 

V3-D1 3.11 2.70 10.43 9.48 24.62 22.92 100.9 98.79 6.57 6.04 28.74 30.72 

V3-D2 2.42 2.51 9.32 8.36 21.48 20.43 98.70 98.77 8.50 7.63 33.21 32.28 

LSD 0.05 ns ns 0.49 0.52 0.69 0.60 3.58 ns ns ns ns ns 

*D1= 26 plants/m2  D2= 54 plants/m2  V1=Sakha-1  V2= Sakha-2  V3= Nubaria-2 

Table 7. Yield and yield components of three faba bean varieties as affected 

by the interaction between calcium nutrition(Ca*) and plant density 

(D*) during 2013/14 and 2014/15 seasons. 

Interaction 

No. of 

branches/ 

plant 

No. of 

pods/plant 

No. of 

seeds/plant 

Seed index 

(g) 

Seed yield 

(ard/fed) 

Harvest 

index% 

13/14 14/15 13/14 14/15 13/14 14/15 13/14 14/15 13/14 14/15 13/14 14/15 

Ca0 - V1 - D1 2.17 2.32 12.65 10.50 36.60 28.65 64.02 79.21 7.71 6.72 33.86 34.28 

Ca0 - V1 - D2 1.92 2.12 9.80 7.98 23.05 19.33 70.91 77.91 9.64 8.40 38.35 35.79 

Ca0 - V2 - D1 3.00 2.47 10.10 9.35 24.75 22.38 93.14 90.53 6.65 5.91 28.42 29.72 

Ca0- V2 - D2 2.00 2.12 7.00 7.40 19.40 19.75 97.87 90.39 8.40 7.55 35.69 33.84 

Ca0 – V3 - D1 2.33 2.28 10.70 9.55 25.70 22.85 99.56 99.38 6.15 5.58 26.02 27.32 

Ca0 – V3 - D2 2.00 2.30 9.10 7.90 20.35 19.33 101.36 99.98 8.23 7.36 33.03 31.67 

Ca1 - V1 - D1 3.00 2.38 13.25 10.60 33.65 29.01 93.10 92.84 7.51 6.94 35.10 32.61 

Ca1 - V1 - D2 2.17 2.28 9.70 8.38 23.70 22.73 97.20 92.30 9.26 8.31 41.43 35.94 

Ca1 - V2 - D1 3.58 2.84 9.20 8.90 27.10 25.96 86.47 82.80 7.00 6.20 26.30 30.78 

Ca1 - V2 - D2 2.75 2.39 7.95 7.90 24.60 22.45 84.48 83.83 8.56 7.52 30.31 31.77 

Ca1 - V3 - D1 3.17 2.75 10.55 9.45 23.65 21.70 101.11 98.94 6.91 6.15 33.61 34.23 

Ca1 - V3 - D2 2.75 2.72 9.65 8.93 21.85 20.78 97.61 98.74 8.15 7.33 31.24 30.34 

Ca2 - V1 - D1 2.92 2.69 14.10 11.53 41.90 36.60 91.36 94.07 9.22 8.14 43.17 37.71 

Ca2 - V1 - D2 2.09 2.52 12.30 10.20 33.80 31.85 92.76 92.68 10.93 9.62 46.03 39.23 

Ca2 - V2 - D1 4.00 3.16 11.20 34.70 29.30 26.28 82.10 86.40 7.06 6.94 27.29 31.59 

Ca2 - V2 - D2 2.25 2.37 8.75 8.48 27.45 74.65 72.57 81.64 7.97 7.63 26.96 30.10 

Ca2 - V3 - D1 3.83 3.06 10.05 9.45 24.50 24.20 102.00 98.04 6.64 6.41 26.60 30.62 

Ca2 - V3 - D2 2.50 2.52 9.20 8.25 22.25 21.20 97.12 97.60 9.14 8.20 35.36 34.84 

LSD 0.05 ns ns 0.84 ns ns 1.05 ns ns 0.96  0.80 2.61  2.55 

*Ca0 = Ca 0g/L   Ca1 = Ca 1g/L  Ca2 = Ca 2g/L V1 =Sakha-1 V2 = Sakha-2 V3 = 

Nubaria-2 D1 = 26 plants/m
2  

D2 = 52plants/m
2   

Ns = not significant   
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 من الفول البمدى تحت الظروف الممحية ثلاثة أصنافأداء 
 إيمان عبد المطيف  ،وجيه عبد العظيم المرشدي ،نبيل عمى خميل

 رمضان عبد الواحد بدوي  و
 مصر -الجيزة –جامعة القاهرة  -كمية الزراعة  –قسم المحاصيل  

ث والتجارب الصحراوية لكمية الزراعة، جامعة القاهرة في وادي أجريت تجربتان حقميتان في محطة البحو 
لدراسة أداء ثلاثة أصناف من الفول   3101/01 3102/01النطرون، محافظة البحيرة، مصر، خلال موسمى 

جرام كالسيوم  3و 0، 1( تحت تأثير ثلاثة مستويات من التغذية بالكالسيوم )3-ونوبارية 3-، سخا0-البمدي )سخا
( وكذلك تأثير التفاعل بينهم. تم استخدام تصميم القطع المنشقة مرتين 3نبات /م 11و 32وكثافتان نباتيتان )/لتر( 

في أربعة مكررات. حيث وضعت مستويات الكالسيوم في القطع الرئيسية، والأصناف في القطع المنشقة، بينما 
ويمكن تمخيص النتائج المتحصل عميها كما يمي: تم الحصول  وضعت الكثافات النباتية في القطع المنشقة الثانية
والتي حققت أعمي عدد من الفروع والقرون  جم كالسيوم/لتر 3عمى أفضل أداء للأصناف الثلاثة من المعاممة 

والبذور لمنبات الواحد ، دليل البذور، محصول البذور/فدان ودليل الحصاد. وأظهرت النتائج أيضاً  زيادة معنوية 
أعمى محصول  0-. وبصفة عامة حقق الصنف سخا3نبات/م 11إلى 32حصول البذور بزيادة الكثافة النباتية من لم

قرون عمى النبات، عدد البذور بذور / فدان. كان لمتفاعل بين التغذية بالكالسيوم والاصناف تأثير معنوي عمى عدد ال
 3مى محصول بذور لمفدان من معاممة الكالسيوم البذور في كلا الموسمين. وتم الحصول عمى أعلمنبات ودليل 

 .3نبات /م 11تحت الكثافة النباتية  0-جرام/لتر لمصنف سخا
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