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ABSTRACT: 

Two field trials were conducted at extension field on El-Nakaria 

Village, Zagazig district (Sharkia Governorate) during 2014/2015 and 

2015/2016 to study the effect of Rhizobium treatment (treatment and un-

treatment) to phosphorous fertilizer levels (0.0, 15.5, 31 and 46.5kg 

P2O5/Fad) on three cultivars (Misr-3, Sakha-1 and Nubaria-2).  

The results showed that rhizobium treatment was superior to un-

treatment in plant height (cm), number of branches/plant, number of 

pods/plant, number of seeds/pod, seed index (gm), seed weight plant (gm), 

seed yield (ton/fad), straw yield (ton/fad) and biological yield (ton/fad). All 

studied characters were differ significantly, except, number of seeds/pod 

and biological yield in the first season and seed yield (ton/fad) in the 

second season. Increasing phosphorous levels from 0.0, 15.5, 31 and 46.5 

kg P2O5/fad. increased significantly the studied characters. In general, 

adding 46.5kg P2O5/fad. gave the highest values, followed by 31 and 15.5 

kg P2O5/fad. While zero (without applied) was lower in this respect. 

Significant differences were found between three cultivars. Sakha-1 cv. 

was tallest in plant height (cm), and highest number of seeds/pod and 

straw yield (ton/fad). While, Nubaria-2 cv. was highest in number of 

pods/plant, seed weight plant (gm), seed yield (ton/fad) and biological 

yield ton/fad.. However, the three cultivars did not significantly affected in 

seed index (gm) in both seasons and combined.  

The results indicated that seed yield ton/fad showed significant and 

highly significantly correlation with studied characters. i.e. plant height 

(cm), number of seeds/pod, number of pods/plant and germination index.  

 Conclusively, all characters studied R- treated surpassed that 

untreated when all four  P- levels. Also, nubaria2 cv. gave the highest 

straw, seed and biological yields. 

Key words: Faba bean cultivars, phosphorous, fertilization, yield and 

yield components, germination. 
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INTRODUCTION: 

According to the FAO report, world population will reach to about 9.8 

billion in 2050 (FAO, 2010). Population growth, food shortages and high 

food prices have caused the increase in the population of hungry people in 

the world. So to feed the world's growing population, it is necessary to 

increase food production (Alipour et al., 2013). Faba bean (Vicia Faba L.) is 

an important feeding crop grown in winter season in Egypt. It's seed not 

only 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 through 

improving agricultural practices such as Rhizobium inoculation 

phosphorous fertilization and cultivars.  

Many investigators had reported high variability on faba bean in yield 

and its attributes and quality (Khisravi and Ramezanpour, 2004; Alipour et 

al., 2013; Abdallah, 2014; Dubova et al., 2015, Hodua and Bouaziz 2016, 

Anteneh and Mnoelky 2017). 

Phosphorous is major nutrient, especially for legumes. Many 

researchers showed positive effect of phosphorous fertilization on faba bean. 

Significant increases were achieved in faba bean yield and it's attributes by 

increasing phosphorous fertilization rate up to 30kg P2O5/fad (Khalil et al., 

2004 and El-Saady et al., 2011) or 31kg P2O5/fad; (Abbas et al., 2012).  

Many investigators recorded significant differences between faba bean 

cultivars in yield and it's components.  Maha and El-Wakil (2002) reported 

that the new cultivar Giza 714 produced highest plant height (cm), number 

of pods/plant, dry weight of plant, biological yield (ton/fad) and straw yield 

(ton/fad). Amer et al., (2003) curtained the superiority of Sakha-1 faba bean 

cv. over Giza 461 one in seed yield. Talaat and Abdallah (2008) in Egypt, 

reported that Sakha-1 significantly surpassed Giza 40 in all previous tested 

parameters. Abbas et al., (2012). recorded that Sakha-1 produced the highest 

seed yield compared with Nubria-1 and Giza 843.  

Therefore, the aim of the present study was to study the effect of 

Rhizobium inoculation and phosphorous fertilizer applications on three 

cultivars of faba bean. 

 

MATERIALS AND METHODS: 

 

 Two field experiments were conducted at extension field in El-

Nakaria Village. Zagazig district (Sharkia Governorate) during the two 

successive seasons of 2014/2015 and 2015/2016 to study the effect of 
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Rhizobium inoculation and phosphorous fertilizer levels on three cultivars 

of faba bean.  

The experiment included 24 treatments, which were the combinations 

of two Rhizobium treatments (treated and untreated), four levels of 

phosphorus (Zero, 15.5, 31.0 and 46.5kg P2O5/fad) applied as calcium 

superphosphate fertilizer (15.5% P2O5) in two equal doses 15 days after 

planting and before first irrigation on three cultivars faba bean (Misr3, 

Sakha-1 and Nubaria-2) during planting in the two growing seasons.  

A split-split plot design with three replicates used with sub-sub plot 

area of 10.5m
2
 having 6 ridges 3m in length 0.60m in width.  

Faba bean seeds, previously inoculated before planting with the 

specific strains of Rhizobium leguminosarm, were sown on 15 November in 

the two successive seasons, respectively in hills, 20cm apart, two seeds were 

inserted in hills. The two Rhizombium treatment were assigned to main 

plots, the sub-plots included four levels of phosphorus fertilizer and sub-sub 

plots for the three cultivars (Misr-3, Sakha-1 and Nubaria-2).  

At harvest on 27 and 18 April in first and second growing seasons, 

respectively, ten guarded plants were randomly taken to determine the 

following yield attributes: plant height (cm), number of branches/plant, 

number of pods/plant, number of seeds/pod, seed index (gm), seed weight 

plant (gm). In addition, the central two ridges of each plot were harvested to 

measure: seed yield (ton/fad.), straw yield ton/fad and biological yield 

(ton/fad.). Analysis of variance was performed according to SAS. (2008) 

system for windows. The interaction, capital letters were used to compare 

means in rows whereas, small ones were used to compare means in column of 

Duncan (1955). Further, the correlation coefficients among all possible 

combinations of characters were calculated using the method of Svab (1973). 

 

RESULTS AND DISCUSSION: 

 

1- Effect Rhizobium treatments: 

The combined data in Table (1) show that Rhizobium treatment had 

the maximum values plant height, number of branches/plant and number of 

pods/ plant in both seasons and combined. It’s recorded higher values of 

100.50 (cm) 4.00 and 25.50, respectively in the combined.  

The data presented in Table (2) indicate the varietal differences in the 

average number of seeds/pod, seed index (gm) and seed weight plant (gm). 

It is clear that Rhizobium treatment produced higher number of pod/plant,  
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heavier seed index (gm) and seed weight/plant (gm) during both seasons 

and their combined compared with plant untreated with respect by 

Rhizobium. While no significant differences was observed during the first 

season of respect number of seeds/pod.  

Data recorded in Table (3) show that over the two seasons, there 

were highly significant and significant differences between Rhizobium 

treatment in seed yield (ton/fad), straw yield (ton/fad.) and biological yield 

ton/fad. in the combined. These results are in agreement with those 

reported by Hessian (2000); Khisavi and Ramezanpour (2004); Alipour et 

al., (2013) and Abdallah (2014). 
  

2- Effect of phosphorous fertilization:  

Two seasons and combined analysis data presented in Tables (1, 2 

and 3) show that increasing level of phosphorous fertilization levels from 

zero to 46.5kg P2O5/fad. had positive and significant effects on all studied 

yield determinations.  

Increasing P-levels from zero to 46.5kg P2O5/fad. gradually 

increased seed yield (ton/fad.) and such increments reached around 7.45, 

15.74 and 22.92% when P-level increased from 0.0 to 15.5, 31.0 to 46.5kg 

P2O5/fad/ respectively. Such results indicated the important rule of 

phosphorous in improving the productivity of faba bean crop.  

Likewise, increasing P-levels increased straw and biological yields 

(ton/fad.) by 27.92 and 22.92% when P-level increased from 0.0 to 46.5 kg 

P2O5/fad. for straw and biological yields  (ton/fad.) as in the combined 

data. These results are agreement with those reported by Maha and El-

Wakil (2002); Abdalla (2002); Nawar and Mousa (2002); Khalil et al., 

(2004); Abd-Elaziz, El-Set (2005); Attia (2009); Ibrahim (2009); El-Saady 

et al., (2011); Abbas, et al., (2012) and Abou-Amer et al., (2014), who's 

found that faba bean seed yield and it’s attributes were significantly 

increased with increasing the rate of phosphorous fertilization. In this 

connection, Halimak and Barber (1984) reported that adding P-fertilizer 

significantly increased root surface area and this was important in 

supplying the nutrient need by plants. It is well established also that 

phosphorous is an essential and principal element in energy compounds. 
 

3- Cultivar Variation:  

The combined data in Tables (1, 2 and 3) show that Sakha-1 cv. had the 

maximum values of taller plants height, number of seeds/pods and straw yield 

"ton/fad". Sakha-1 recorded higher values of plant height 101.50(cm), number 

of seeds/pods 3.32 and straw yield (ton/fad.) 1.392 in combined, respectively. 
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The data presented in Tables (1, 2 and 3) show that Nubaria-2 cv. had higher 

number of pods/plant, seed weight/plant (gm), seed yield (ton/fad.) and 

biological yield (ton/fad.). Nubaria-2 recorded higher and heavier plants during 

both seasons and their combined compared with Misr-3 and Sakha-1. The three 

cultivars did not significantly differ in seed index (gm) during both seasons and 

the combined. These results are in agreement with those reported by Metwally 

et al., (2000); Saad and El-Kholoy (2000); Awaad (2002); Maha and El-Wakil 

(2002); Abd El-Hakim (2003); El-Galfy (2005); Talaat and Abdallah (2008); 

El-Sayed (2010) and Abbas et al., (2012).  
 

4- Effect of Interaction  

a) Rhizobium X P-levels:  

Interaction effects of Rhizobium treat X P-levels on some yield attributes 

and yields in the second season are shown in Table 4. Plant height (cm), seed  
 

Table (4): Effect of Rhizobium inoculation X Phosphour levels interaction 

on some yield attributes and biological yield in second season.  
                  P-levels 

              kg p2 O5 /fad 

Rhizobium       

 treatment 

Zero 15.5 kg P2 O5 /fad 31 kg P2 O5/fad 46.5 kg P2 O5/ fad 

Plant height (cm) 

Treated D 

83.99 
 C  

85.55 
B 

93.22 
A 

103.00 

Un Treated D 
80.92 

C 
82.55 

B 
89.88 

A 
99.77 

 Seed index (gm) 

Treated C 
72.00 

B 
75.39 

BC 
73.00 

A 
80.43 

Un Treated B 
71.50 

A 
73.97 

A 
74.99 

A 
75.77 

 Seed weight/plant (gm) 

Treated D 
12.50 

C 
14.20 

B 
15.60 

A 
17.50 

Un Treated C 
11.00 

B 
12.90 

AB 
12.99 

A 
13.10 

 Seed yield (ton/fad) 

Treated B 
1.350 

B 
1.353 

A 
1.387 

A 
1.385 

Un Treated B 
1.280 

B 
1.286 

B 
1.235 

A 
1.343 

 Straw yield (ton/fad) 

Treated C 
0.962 

B 
1.190 

A 
1.359 

A 
1.439 

Un Treated C 
0.934 

C 
1.027 

B 
1.132 

A 
1.360 

 Biological Yield (ton/fad) 

Treated C 
2.232 

B 
2.338 

B 
2.346 

A 
2.817 

Un Treated B 
2.205 

A 
2.817 

B 
2.322 

A 
2.657 
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index, seed weight/plant (gm), seed yield (ton/fad.) straw yield (ton/fad.) and  

biological yield (ton/fad.) responded to the highest from zero of P-fertilizer 

(46.5kgP2O5/fad.) where as untreated plants showed gradually response to 

46.5kgP2O5/fad. On the other hand of all characters studied of R-treatment 

surpassed that un-treatment with all four P-levels.  

b) P-levels X Cultivars: 

 Interaction effects of P-levels X Cultivars on seed, straw and biological 

yields (ton/fad.) were significant and shown in Table (5). All characters 

responded significantly to the highest P-level 46.5kg P2O5/fed. irrespective to 

cultivars Sakha-1 which surpassed the two cultivars Misr-3 and Nubaria-2 in 

seed, straw and bidogical yields "ton/fad." 1.469, 1.540 and 2.817 (ton/fad.), 

respectively.  

 

Table (5): Effect of phosphorours levels X Cultivars interactions on seed, 

straw and biological yields (ton/fad.) in the second season.  

                

  P-levels 

 

Cultivars 

Zero 15.5 kg P2 O5 /fad 31 kg P2 O5/fad 46.5 kg P2 O5/ fad 

Seed yield ton/fad 

Misr-3 D 

1.240a 

B  

1.309 

A 

1.441a 

C 

1.286b 

Sakha-1 C 

1.271a 

B 

1.377a 

B 

1.353b 

A 

1.469a 

Nubaria-2 C 

1.209a 

B 

1.343a 

B 

1.343a 

B 

1.377a 

 Straw Yield (ton/fad) 

Misr-3 B 

0.961b 

B  

1.132b 

A 

1.359b 

A 

1.466a 

Sakha-1 B 

1.356a 

C 

1.027c 

B 

1.358b 

A 

1.540a 

Nubaria-2 C 

0.962b 

B 

1.360a 

A 

1.439a 

A 

1.426a 

 Biological Yield (ton/fad) 

Misr-3 A 

2.80a 

C 

2.462a 

B 

2.653a 

A 

2.755a 

Sakha-1 C 

2.235b 

C 

2.337b 

B 

2.699a 

A 

2.817a 

Nubaria-2 D 

2.262b 

C 

2.460a 

B 

2.579a 

A 

2.726a 

  

Correlation coefficients:  

The interrelationship among seed yield and its attributes of faba bean 

as simple correlation are shown in Table 6.  
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Seed yield was positively and highly significant correlacted with all 

characters studied i.e. straw yields  (r=0.851**), plant height (r=0.795*), 

number of seeds/pod (r=0.716*), number of pods/plant (r=0.909**), 

germination% (r = 0.591), good seedling % (r = 0.679*), germination index 

(r = 0.847**), seedling dry weight (mg) (r = 0.721*) and protein% (r = 

0.691*).  

These results are in accordance with those reported by Maha and El-

Wakil (2002); Fatma and Mehasen (2006) and Alipour et al., (2013).  

 Conclusively, all characters studied R- treated surpassed that untreated 

when all four  P- levels. Also, nubaria2 cv. gave the highest straw, seed and 

biological yields. 
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بعض أصناف الفول البلدي للريزوبيوم والتسميد الفوسفاتي علي استجابة 

 المحصول ومكوناته
 

        -** أمين هاشم بسيوني  -** مها محمد عبد هللا  -* أحمد عبد الغني علي

 ***يسيععلي شكر 
 مصر -جامعة الزقازيق –كلية الزراعة  –قسم المحاصيل   * 

 مصر -جامعة الزقازيق  –التكنولوجيا والتنمية  كلية –قسم اإلنتاج النباتي ** 

 .وزارة الزراعة –اإلدارة المركزية إلنتاج التقاوي  –مركز البحوث الزراعية *** 

 

محافظةة  –أقيمت تجربتان حقليتان في حقل إرشادي بقرية النكارية مركز الزقازيق 

معامةل )قدين لدراسة معاملتين الع 4102/4102و  4102/4102الشرقية خالل موسمي 

كجةم  2252   10   0252صةفر  )ي ألربع مستويات من التسميد الفوسفات (ون معاملةدوب

 (. 0وسخا  4ونوبارية 1مصر )البلدي وثالث أصناف من الفول  (ف/2أ 4فو

( سةم)تفوق المعاملة بالريزوبيوم علي عدم المعاملة في طول النبات  أظهرت النتائج

ووزن ( جةم)القةرن ودليةل البة رة /نبةات وعةدد البة ور/ ن نبةات وعةدد القةرو/وعدد الفروع

 (. ف/طن)ومحصول الب رة والقش والبيولوجي ( جم)ب ور النبات 

وقةةةد وجةةةدت اختالفةةةات معنويةةةة بةةةين كةةةل الصةةةفات تحةةةت الدراسةةةة مةةةا عةةةدا  عةةةدد 

ومحصةةةول البةةة رة  فةةةي الموسةةةم األول( ف/طةةةن)القةةةرن والمحصةةةول البيولةةةوجي /البةةة ور

كةة لأ أدت زيةةادة مسةةتوم التسةةميد الفوسةةفاتي حتةة  معةةدل . األولفةةي الموسةةم ( ف/طةةن)

 4فةةو 2252حيةةأ أع ة  معةةدل . لزيةادة كةةل الصةفات تحةةت الدراسةةف /2أ 4فةةوكجةم 2252

ثةم صةفر حيةأ أع ةت األخيةرة أقةل القةيم لكةل  0252ثةم  10أعل  القيم وتبعه معدل ف /2أ

 . الصفات تحت الدراسة

أع ة   0كما أظهرت النتائج اختالفات معنوية بين األصناف الثالثة والصةن  سةخا

فةي حةين (. ف/طةن)القةرن ومحصةول القةش /عةدد بة وروأعل  ( سم)للنبات أطول ارتفاع 

ومحصةول ( جةم)النبات /نبات وزن الب ور/كان األعل  في عدد القرون 4الصن  نوبارية 

بينمةةا األصةةناف الثالثةةة لةةم تصةةل (. ف/طةةن)والمحصةةول البيولةةوجي ( ف/طةةن)البةة ور 

 . لموسمي الزراعة( جم)لمستوم المعنوية في دليل الب رة 

أظهةةرت النتةةائج أن محصةةول البةة رة أظهةةر ارتبةةاط موجةة  معنةةوي وعةةالي أيضةةا  

وعدد بة ور القةرن وعةدد ( سم)المعنوية ألغل  الصفات تحت الدراسة  ومنها طول النبات 

                  .قرون النبات ودليل اإلنبات
بالعقدين عل  الغير مع معدالت التسميد  ة لمق المعااظهرت النتائج تفو  : التوصية 

حش وب ور اعل  محصول  4كما انه اع   الصن  نوبارية. الفوسفات  االربعة 

 .(ف/ طن )لوج  ووبي

 


