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ABSTRACT:   
 A field experiment was carried out during the winter season (2016 -2017) in 
Al-Rumaitha district (43km northern Al-Samawa city, center of Al-Muthanna province) 
to evaluate the response bio fertilizer of R. leguminosarum (R1 and R2) and foliar 
application by vitamin B-complex 0, 20, 30mg/L on the growth and yield of bean (Vicia 
faba L. cv. Aquadulce). The experiment was setup using Randomized Complete Block 
Design (RCBD) with three replicates, the means were compared using LSD of each 
variety at 0.05 level of significance. The results of the experiment showed that the 
isolate R1 was significant and superior than others in (dry weight of the shoot, number 
and size of the root nodes, number of pods, biological yield, total seed yield, and 
protein contain in the seeds reached (73.44 g, 8.41 nods, 0.73 cm3, 1.39t/ha, 5.15t/ha 
and 22.66% respectively). Treatment of 20mg vitamin B-complex/L was increased 
significantly on dry weight of shoot, number and size of root nodes, number of pods, 
biological yield, total seed yield, and protein contained in the seeds reached (71.81g, 
7.78 nods, 0.71cm3, 16 pods, 1.34t/ha, 4.73t/ha and 22.57% respectively). The 
interaction of treatment R1 with 20mg vitamin B-complex/L has increased significantly 
on the size of root node (0.78cm3/nod).  
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INTRODUCTION  

 Vicia faba L. is a long-standing field crop that 

was used as food from the beginning of human 

knowledge of agriculture. It is one of the winter crops of 

the Fabaceae family, which contains a high proportion 

of yarotene and is estimated to be 30-50% (Sbouh et al., 

2011). The importance of this crop has increased its 

nutritional value as it is a cheap source of protein com-

pared to the animal protein (Tayes, 2010), as well as the 

contents of the seeds are rich in carbohydrates with 56% 

and some mineral elements and vitamins (Kandil and 

Hala, 2007). Like other legume crops, it also have other 

importance with is its ability to improve the soil quali-

ties through their contribution to the stabilization of 

nitrogen content in the air and soil. In the soil through 

the root nodes which coexist with Rhizobium                       

leguminosarum bacteria, it imparts crop sequestration in 

order to improve soil conditions (Yegani et al., 2006). 

Production in Iraq reached an average of 3,143t/ha

(AOAD, 2012). The study aimed at the effect of fungal 

mycorrhiza isolation with vitamin B-complex and their 

contamination on growth, yield and root nodes for-

mation of bean.  

 

MATERIALS AND METHODS 

 Field experiment was conducted at the Agricul-

tural Research Station of the Faculty of Agriculture,            

Al-Muthanna University during the winter season 2016-

2017. The study includes two factors: 

First factor 

 Three varieties were used in this section of re-

search. The bio-fertilizer R. leguminosarum (R1 and R2) 

was mixed with the seed before planting. The isolations 

of the bacteria were obtained from the Ministry of Sci-

ence and Technology.  

Second factor 

 Foliar application by vitamin B-complex 0, 20, 

30mg/L was done in this section. Vitamins were 

sprayed at two stages after 30 and 60 days of the culti-

vation of the seeds. The research was carried out in the 

experimental factorial according to the Randomized 

Complete Block Design (RCBD) with three replicates, 

each one included eight seeds. Planted seeds were irri-

gated with and used drip irrigation system. The trail date 

was statistically analyzed by GenStat method. The 

means were compared according to LSD test after level 

of 0.05 (Payne et al. 2011).  

 

RESULTS  

Vegetative dry weight  

 The results of Table 2 showed that the vitamin 

B-complex and spraying treatments V1 and V2 recorded 

the highest averages in the vegetative dry weight of the 

bean (71.81 and 71.41g) respectively. The increase may 

be due to vitamin B, which has a prime role in the syn-

thesis of thymine polyphosphate essential in the metab-
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Value Unit Property  
S. 

No 

7.5 
  pH  1 

4.2 dse/m2 ECe  2 

25.0 

  

  

  

mmol/L 
  
  
  

Calcium 

Dissolved 

ions 
3 

69.0 Magnesium 

48.6 Sodium 

3.6 Potassium 

14.5 Sulfate 

22.4 Chlorine 

1.5 
Carbonic 

acid 

NiL Carbonate 

15 
  

mg/kg 

Available of phosphorus  4 

170 Available of potassium  5 

26 Available of nitrogen  6 

16   CEC  7 

7.0 

  

  

g/kg 

Organic matter  8 

158.8 Calcium carbonate  9 

263.9 Total sold carbonates  10 

240 Clay  11 

280 Silt  12 

480 Sand  13 

Blended -- Texture  14 

3.2*106 CFU/g Soil Total bacteria  15 

0.6*103 CFU/g Soil Total fungi  16 

0.5*102 mmol/L Rhizobium leguminosarum  17 

Table 1. Some physical, chemical and biological  

properties of soil  



olism of carbohydrates and amino acids, which helps to 

increase the dry weight and vegetative growth (Farouk 

et al., 2012). The sample R1 showed highest vegetative 

dry weight (73.44g), which was significantly higher 

than R2 and control treatment (71.89 and 63.44g respec-

tively). This may be due to the role of bacteria in in-

creasing the stabilization of atmospheric nitrogen and 

converting it to amino acids which could be used in the 

plant tissue formation and improvement of the plant 

growth (Al-Rukabby, 2012). The following Table 2 

shows the significant differences in the interactions  

between samples and vitamin B-Complex. Highest veg-

etative dry weight in the combination of R1V1 reached 

76.67g as compared to the R0V0 which showed 59.00g. 

Number of root nodes  

 In Table 3, no significant differences were ob-

served between the samples treatment in number of root 

nodes. The results showed that vitamin B-complex (V1) 

was significantly higher, giving the highest average 

number of root nodes that reached 7.78 node/plant, this 

may be due to the fact of this sample increased the 

count of rhizobia in the soil and also the efficiency of 

root infection at the bacterial nodes (Saad and Jabbar, 

2014). The combination R1V1 gave the highest mean of 

the number of nods (8.67 node/plant). The control treat-

ment R0V0 showed the average reach (4.89 node/plant). 

Size of root nodes  

 The results in Table 4 showed that the sample 

R1 gave the highest average of root node size that 

reached 0.73 significantly superior to the rest of the 

treatments. The reason is the increase of the efficiency 

of sample R1 by plant roots with an increase in their 

efficiency by contact and nitrogen fixation                           

(Al-Rukabby, 2012). The spraying of vitamin B treat-

ment V1 recorded the vitamin B uptake, which is a key 

factor in the reactions and manufacture of carbohy-

drates, which ultimately increase the size of the roots. 

(Lalita and Rao, 1985). The combination R1V1 gave 

highest mean that reached to 0.78cm3. But R0V0 has a 

less sized of node (0.48cm3). 
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Rate of vitamin B-complex   
Samples 

Vitamin B-complex  S. No 
R2 R1 R0 

65.56 69.00 68.67 59.00 V0 1 

71.81 72.56 76.67 66.22 V1 2 

71.41 74.11 75.00 65.11 V2 3 

  71.89 73.44 63.44 Rate of samples 4 

Vitamin=1.42    Interaction=N.S       Sample=1.42 LSD0.05 5 

Table 2. Effect of  B- complex spray on R. leguminosarum on the vegetative dry weight of bean  

Rate of vitamin B-complex   
Samples 

Vitamin B-complex  S. No 
R2 R1 R0 

6.52 6.67 8.00 4.89 V0 1 

7.78 7.78 8.67 6.89 V1 2 

7.56               7.33 8.56 6.78 V2 3 

  7.26 8.41 6.19 Rate of samples 4 

Vitamin=0.46    Interaction=0.46       Sample=NS LSD0.05 5 

Table 3. Effect of B-complex spray on R. leguminosarum on the number of root nodes in bean  

Rate of vitamin B-complex   
Samples 

Vitamin B-complex  S. No 
R2 R1 R0 

0.61 0.67 0.67 0.48 V0 1 

0.71                0.73 0.78 0.61 V1 2 

0.67 0.70 0.73 0.57 V2 3 

  0.70 0.73 0.55 Rate of samples 4 

Vitamin=0.01    Interaction=0.02       Sample=0.01 LSD0.05 5 

Table 4. Effect of B-complex spray on R. leguminosarum on the size of root nodes (cm3) in bean 



Number of pods  

 The results in Table 5 showed that each sample 

treatment R1 and R2 gave the highest average number of 

pods (16.70 and 16.05 pods/plant respectively) signifi-

cantly superior to the control treatment. The foliar appli-

cation with vitamin B in V1 significantly exceeded the 

number of pods and recorded the highest rate that 

reached to 16.30 pod/plant on compared to the control 

treatment. There showed no significance in combination 

between the sample and vitamin B-complex in the num-

ber of pods.  

Biological yield (t/ha)  

 In Table 6, the sample R1 and R2 are superior 

with the highest mean of biological yield (13.95 and 

13.25t/ha respectively) as compared to the control treat-

ment, possibly due to the high vegetative dry weight 

(Table 2). The results of the same table showed that 

vitamin B-complex V1 and V2 were significantly higher, 

giving the highest average biological yield (13.49 and 

13.04t/ha respectively) may be, vitamin B has a prime 

role in the metabolism of carbohydrates and amino ac-

ids, which helps to increase the dry weight of the vege-

tative growth (Table 2) (Mozafar, 1994). Non-

significant interactions between samples and vitamin B-

complex is seen in this regard. 

Weight of 100 seeds 

 The results of Table 7 showed that the sample 

R1 gave the highest average of weight of 100 seeds that 

reached to 140.44g significantly superior to the rest of 

the treatments. This results agree with Al-Saady (2007). 

The treatments of vitamin B spraying (V1 and V2) were 

significant and are recorded with the highest rate 

(136.19 and 136.67g respectively) compared with the 

control treatment. The combination between samples 

and vitamin B showed no significance in this regard. 

Total yield (t/ha) 

 Table 8 shows that the sample R1 gave the high-

est total yield that reached 5.15t/ha significantly superi-

or to the rest of the treatments. The B-complex treat-

ment (V1) recorded the highest rate of total yield that 
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Rate of vitamin B-complex   
Samples 

Vitamin B-complex S. No 
R2 R1 R0 

14.25 15.52 14.81 12.42 V0 1 

16.30 16.92 17.86 14.11 V1 2 

15.61 15.72 17.43 13.68 V2 3 

  16.05 16.70 13.40 Rate of Samples 4 

Vitamin=0.99    Interaction=N.S       Sample=0.99 LSD0.05 5 

Table 5. Effect of B- complex spray on R. leguminosarum on the number of pods in bean  

Rate of vitamin B-complex   
Samples 

Vitamin B-complex S. No 
R2 R1 R0 

11.23 11.23 12.32 9.39 V0 1 

13.49 14.23 14.96 11.29 V1 2 

13.04 13.54 14.56 11.02 V2 3 

  13.25 13.95 10.57 Rate of Samples 4 

Vitamin=0.72    Interaction=N.S       Sample=0.72 LSD0.05 5 

Table 6. Effect of B- complex spray on R. leguminosarum on the biological yield of bean (t/ha) 

Rate of vitamin B-complex   
Samples 

 Vitamin B-complex S. No 
R2 R1 R0 

125.11 126.33 133.56 115.44 V0 1 

136.19 139.33 144.78 124.44 V1 2 

136.67 140.67 143.00 126.33 V2 3 

  135.44 140.44 122.07 Rate of Samples 4 

Vitamin=2.18    Interaction=N.S       Sample=2.18 LSD0.05 5 

Table 7. Effect of B- complex spray on R. leguminosarum on the weight of 100 seeds in bean (g)  



reached 4.73t/ha, compared to the other treatments. The 

combination showed no significance in the total yield. 

Harvest index 

 In Table 9 showed that the sample R1 recorded 

the highest harvest index percentage that reached 36.7% 

significantly superior to the rest of the treatments, on the 

other hand, the vitamin B-complex treatment V1 was the 

highest in the harvest index compared to the control 

treatment, although it did not differ significantly from 

V2. Table 9 showed no significant differences in the 

interactions between the spraying of vitamin B-complex 

and the sample treatments. 

Protein content  

 In Table 10 shows sample treatments R1 and R2 

that gave the highest mean in the seeds content of the 

protein that reached 22.57 and 22.01% significantly 

superior to the control treatments. This is in agreement 

with the results of Rakha and El-Said (2013), Al-Fredan 

(2008). V1 and V2 recorded the highest rate of protein 

percent in the seeds (22.57, 22.01% respectively), com-

pared with control treatment, this is also in agreement 

with the results of Ibrahim and Tarraf (2000). No signif-

icant differences in the interactions between the spray-

ing of vitamin B-complex and the sample treatment 

were seen. 

 

DISCUSSION  

 The intensification of vegetative dry weight 

might be due to vitamin B, which has a major starring 

role in the metabolism of carbohydrates and amino ac-

ids, which aids to rise the dry weight and vegetative 

growth (Farouk et al., 2012). The sample R1 exhibited 

highest vegetative dry weight (73.44g), which was 

knowingly higher than R2 and control treatment (71.89 

and 63.44g respectively). This might be owing to the 

role of bacteria in cumulating the steadying of atmos-

pheric nitrogen and converting it to amino acids which 

possibly will be used in the plant tissue development 
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Rate of vitamin B-complex   
Samples 

Vitamin B-complex S. No 
R2 R1 R0 

34.25 35.52 34.81 32.42 V0 1 

36.30 36.92 37.86 34.11 V1 2 

35.24 34.61 37.43 33.68 V2 3 

  35.68 36.70 33.40 Rate of Samples 4 

Vitamin=1.18    Interaction=N.S       Sample=1.18 LSD0.05 5 

Table 9. Effect of B- complex spray on R. leguminosarum on the harvest index in bean (%)  

Rate of vitamin B-complex   
Samples 

Vitamin B-complex S. No 
R2 R1 R0 

20.98 21.57 21.57 19.80 V0 1 

22.57 23.21 23.27 21.23 V1 2 

22.01 22.63 23.12 20.28 V2 3 

  22.47 22.66 20.44 Rate of Samples 4 

 Vitamin=0.55    Interaction=N.S       Sample=0.55 LSD0.05 5 

Table 10. Effect of B- complex spray on R. leguminosarum on the protein content in bean (%)  

Rate of vitamin B-complex   
Samples 

Vitamin B-complex S. No 
R2 R1 R0 

3.91 4.26 4.32 3.14 V0 1 

4.73 4.61 5.68 3.89 V1 2 

4.69               4.86 5.46 3.73 V2 3 

  4.58 5.15 3.59 Rate of Samples 4 

Vitamin=0.46    Interaction=NS       Sample=0.46 LSD0.05 5 

Table 8. Effect of B-complex spray on R. leguminosarum on the weight of 100 seeds in bean (g)  



and improvement of the plant progression (Al-Rukabby, 

2012). Results of the quantity of root nodes may be due 

to the fact of this model which augmented the count of 

rhizobia in the soil and also the competence of root in-

fection at the bacterial swellings (Saad and Jabbar, 

2014). The reason is the upsurge of the competence of 

sample R1 by plant roots with a rise in their efficiency 

by interaction and nitrogen fixation (Al-Rukabby, 

2012). The spraying of vitamin B treatment V1 detailed 

the vitamin B uptake, which is a key feature in the re-

sponses and production of carbohydrates, which eventu-

ally increase the magnitude of the roots (Lalita and Rao, 

1985).   

 

CONCLUSION 

 Improved the plant growth characteristics. The 

combination treatment of Rhizobium leguminosarum 

with vitamin B-complex was more effective as compare 

with individual treatments. This is in relation to the in-

crements of growth, yield as well as NPK concentration 

in the soil in addition of reducing environmental stress 

in plant. 

 

REFERENCES 

Al-Rukabby SJ. 2012. Effect of pollution of Rhizobium 

leguminosarum and Pseudomonas fluorescens on 

growth and development of bean Vicia faba. M.Sc. The-

sis in faculty of Agriculture, Al Muthanna                          

University. 87 p.  

 

Al-Saady AA. 2007. Effect of potassium and cobalt on 

growth, efficiency of rhizobia bacteria, growth and yield 

of bean. M.Sc. thesis. Faculty of Agriculture, Baghdad 

University, 124 p.  

 

Al-Fredan MA. 2008. Effect of treated municipal waste 

water and rhizobia strains on growth and nodulation of 

faba bean (Vicia faba L cv. Hassawi). Pakistan Journal 

of Biological Sciences, 9(10): 1960-1964.  

 

[AOAD] Arab Organization for Agricultural Devel-

opment. 2012. Arab agricultural statistics year book- 

volume 32. Part III: Plant production. 51 p. 

 

Farouk S, Safaa A, Youssef SA and Ali AA. 2012. 

Exploitation of biostimulatants and vitamins as an alter-

native strategy to control early blight of tomato plants. 

Asian Journal of Plant Sciences, 11(1): 36-43. 

 

Ibrahim ME and Tarraf SH. 2000. Effect of kinetin 

and/or stimophol spray on the growth, yield and chemi-

cal composition of Egyptian sweet fennel (Foeniculum 

vulgare Mill var. dulce). Egyptian Journal of                

Horticulture, 27(1): 81-103.  

 

Kandil MO and Hala ZR. 2007. Effect of  cobalt ferti-

lizers on growth, yield and nutrients status of faba bean 

(Vicia faba L.) plant. Journal of Applied Science                 

Research, 3(9): 867-872. 

 

Lalita B and Rao DLN. 1985. Effect of Rhizobium 

inoculation on nodulation and yield of greengram in an 

alkali soil. Journal of the Indian Society of Soil Science, 

33(1): 177-178.  

 

Mozafar A. 1994. Enrichment of some B-vitamins in 

plants with application of organic fertilizers. Plant and 

Soil, 167(2): 305–311. 

 

Payne RW, Harding SA, Murray DA, Soutar DM, 

Baird DB, Glaser AI, Welham SJ, Gilmour AR, 

Thompson R and Webster R. 2011. The guide to Gen-

Stat release 14, Part 1: Syntax and data management. 

VSN International, Hemel Hempstead, UK. 

 

Rakha MKA and El-Said EM. 2013. Growth and 

yield of broad bean (Vicia faba L.) as affected by              

chemical and/or natural phosphorus with different               

biofertilizer. Journal of Plant Production, 4(12): 1857-

1869. 

 

Saad TM and Jabbar S. 2014. Effect of Rhizobium 

leguminosarum and rock of phosphate on growth and 

Al-Khafaji et al., 2018 

1708                                                                                                       Journal of Research in Ecology (2018) 6(1): 1703-1709 



yield of Vigna radiata. L. Al-Muthana of Agriculture 

Science Journal, 2(1):123-128.  

 

Sbouh M, Hadid ML, Shaherly M and Ahmad Saad 

Eddin Debbo. 2011. Field crops cultivation (Practical 

part). Publications of Damascus University, Faculty of 

Agricultural Engineering, 211-234 p. 

 

Tayes AHAM. 2010. The partial substitution of wheat 

flour with the rest of the wheat and its effect on the rhe-

ological and syntactic qualities of some baked goods. 

Master Thesis, Agriculture and Forestry college. Mosul 

University. 117 p. 

 

Yegani M, Smith TK, Leeson S and Boermans HJ. 

2006. Effects of feeding grains naturally contaminated 

with Fusarium mycotoxins on performance and metabo-

lism of broiler breeders. Poultry Science, 85(9): 1541-

1549. 

 

 

Al-Khafaji et al., 2018 

Journal of Research in Ecology (2018) 6(1): 1703-1709                                                                                                       1709             

Submit your articles online at ecologyresearch.info 
 

Advantages 

 Easy online submission 
 Complete Peer review 
 Affordable Charges 
 Quick processing 
 Extensive indexing 
 You retain your copyright  
 
 

 

   submit@ecologyresearch.info 
       

   www.ecologyresearch.info/Submit.php. 


