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Abstract: A field experiment was conducted to study the effect of pea seeds pollination with Rhizobium bacteria and 

spraying with vitamin B12, molybdenum and boron, as well as their mutual effect on vegetative growth characteristics, 

wet and dry weights. Where the two treatments protocol by using (Rh + B12, Rh + Mo, and Rh. B) were used, 

respectively. The results revealed that, the highest values were recorded in vegetative growth traits (plant height, number 

of leaves, wet weight, and dry weight) in comparison with the control. 

Keywords: Rhizobium bacteria and spraying, vitamin B12, molybdenum and boron, (plant height, number of leaves, 

wet weight, and dry weight). 

 

INTRODUCTION: 

The element boron is important and effective 

in the formation of bacterial nodes. As well as the 

element molybdenum besides iron enter in the synthesis 

of the enzyme nitrogenase which is responsible on the 

stabilization of atmospheric nitrogen. In addition, the 

speed of nitrogen plant absorption can be increased by 

increasing the supply of elemental molybdenum, and 

notice that a significant increase in the concentration of 

this element in the bacterial nodules compared with 

other plant tissues (Tubil, 1989). In addition, 

molybdenum is involved in the synthesis of the enzyme 

Nitrate reductase which responsible on the reduction of 

nitrate ions (-N03) to nitrite ions (-NO2) during 

photosynthesis process (kandel  et al., 2013). Vitamin 

B12 helps in the construction of tissues and also helps 

in the formation of bacterial nodes in the plant (Sierra  

et al., 1999). Root ganglia have a key role in the  

photosynthesis process and stabilization of atmospheric 

nitrogen. Also root ganglia responsible on the 

penetration of the root cells by the atmospheric nitrogen 

and formation of many sugars, which in general 

represent root formation factors (William et al., 2003). 

The presence of Rhizobium bacteria on the roots of pea 

plants can increase bacterial nodes and their weight, 

root weight, branches weight, pod yield, seed yield and 

roots nitrogen content  (Talukder et al.,  2008 & Ali et 

al,. 2008 ). A study has been done to determine the 

effect of pollination and bio fertilization with 

Rhizobium approved that, yield productivity was 

increased and more effective when nitrogen was added 

to pea seeds with bio-fertilization (Zaja et al., 2013). El-

Hamdaoui et al., (2003) found that boron and calcium 

were necessary for the formation of bacterial nodes on 

pea plants, as well as on their development and growth 

even under salinity conditions. Molybdenum is a 

catalyst and a cofactor for nitrogenase enzyme which 

required for nitrate reduction. When it was sprayed, it 

has a positive effect on increasing the number of nodes, 

as well as the dry weight of the pea plant. In addition, 

spraying with molybdenum increasing the weight of pea 

pods and nutrient content, as well as the formation of 

bacterial nodes (Hristozkova et al., 2006 and 2005, 

Gad, 2012.Gad and Abd El-Moez, 2013). Mahmoud et  

al.,  (2011) found that the addition of boron to pea 

plants with pollination of seeds by Rhizobium gave an 

increase in the number of bacterial nodes by using a low 

concentrations, while high concentrations had a toxic 

effect. Moreover, the spraying of boron pea plants in 

the form of Borax increased the yield of pods by 37% 

compared with the comparison treatment. (sharma, 

2016). 
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MATERIALS AND METHODS: 

A field experiment was conducted in a farm in 

Sabratha city, about 1.5 km west the city center by 

planting pea seeds to produce green pods from one of 

the common cultivars in the Libyan land class 

(Progress. No. 9 ). Where it treated with Rhizobiume, 

molybdenum, boron, vitamin B12.The vegetative 

growth characteristics were studied at 6 weeks of 

planting. Data obtained were analyzed by Snedecor and 

Cochran (1980) and the mean parameters of the studied 

traits were compared with the least significant 

difference (LSD) at a significant level (0.05%). 

 

Table 1: Effect of Rhizobium, Molybdenum, Boron, Vitamin B12 and their Mutual Effect on Vegetative Growth 

Characteristics of Pea Plants. 

Treatment Length of plant (cm) Number of branches Number of papers 

Control 8.4 d 1 5.10 h 
V.B12 8.50 d 1 5.20 g 
Mo 10.93 c 1 5.76 f 

Rh+Mo+B 12.53 ab 1 5.76 f 
B 11.36 c 1 6.10 e 

Rhizobium 11.86 c 1 6.10 e 
Rh+Mo+B+V.B12 12.16 c 1 6.10 e 

B+VB12 11.93 c 1 6.43 d 
Mo+V.B12 11.96 c 1 6.60 c 

Mo+B 13.23 ab 1 6.76 c 
Rh+B 13.53 ab 1 7.00 b 

Rh+Mo 14.16 ab 1 7.10 b 

Rh+V.B12 16.60 a 1 7.43 a 

LSD(0.05) 3.99 NS 0.09 

 

RESULTS AND DISCUSSION: 

Table 1 shows that the most effective 

treatment on plant length and number of leaves   is Rh + 

V.B12 (16.10 cm-7.43), followed by Rh + Mo (14.16 

cm-7.10) and Rh + B (13.23 cm - 6.76), respectively, 

whereas the number of branches did not have been 

affected. This can explain the importance of both the 

presence of pollination with Rhizobiume and spraying 

with vitamin B12, as well as using the two elements 

boron and molybdenum. The vaccination with bacteria 

Rhizobium lguminosarum increases the characteristics 

of vegetative growth due to the symbiotic relationship 

between legumes roots and Rhizobiume bacteria (Subba 

Rao, 1984). Moreover, due to the role of vitamin B12 in 

the formation of bacterial nodes, stabilization of 

atmospheric nitrogen, and increasing the protein 

formation inside the cells, that could improve the 

characteristics of vegetative growth of plant length, and 

the number of leaves (Subba Rao, 1986). Molybdenum 

is also an important factor in the activation of 

Rhizobium bacteria to carry out its vital functions and 

in stabilizing atmospheric nitrogen. It also plays an 

important role in the conversion of nitrates to ammonia 

inside the cell which prepares the cell for amino acids 

and proteins construction (Tubil, 1989). As well as, the 

boron element has an important role in the formation of 

root nodes in legume plants, and also in the hormone 

formation and fat metabolism, also it helps Rhizobium 

bacteria to perform itis vital role in the stabilization of 

atmospheric nitrogen which important in the formation 

of nucleic acids and  transportation of sugars and 

organic acids through the plant cell membrane (Mengel 

and Kirkby, 1982). These results are consistent with 

Talukder et al., (2008), (Hewedy and Gad, 2011) and 

(Gad and Abd El-Moez, 2013). 

 

The different treatments with the Rhizobium 

and the two elements boron and molybdenum and 

vitamin B12, and their mutual effect on each other 

significantly affect the dry and wet weights of  peas 

plants, while the treatment with (Rh + V.B12) (36.96 g-

52.03 g) was the most effective in giving an increase in 

wet and dry weights, followed by treatment (Rh + Mo) 

(45.20 g-33.80 g) and treatment (Rh + B) (45.00 g -

33.76 g) respectively (Table 2). 

 

Table 2: Effect of Rhizobiume, Molybdenum, Boron, Vitamin B12 and their Mutual Effect on Wet and Dry 

Weights of Pea Plants. 

Treatment Fresh weight of plant (g) Dry weight of plant (g) 

Rhizobium 33.30de 23.13e 
Mo 24.80f 16.46g 
B 31.30e 18.70f 

V.B12 23.63f 13.33h 
Rh+Mo 45.20b 33.80b 
Rh+B 45.00b 33.76b 

Rh+V.B12 52.03a 36.96a 
Mo+B 42.53c 33.10b 

Mo+V.B12 35.13d 24.30ed 
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B+VB12 34.16d 23.26e 
Rh+Mo+B 40.63c 27.20c 

Rh+Mo+B+V.B12 35.26c 25.20d 
Control 21.33g 11.26 i 

LSD(0.05) 2.24 1.46 
 

The importance of Rhizobium bacteria can be 

explained by increasing the weights in pea plants due to 

their role on atmospheric nitrogen fixation, protein 

composition, and the symbiotic relationship between 

them and pea roots, therefore, it was increasing the total 

weight of the plant (Clemow, 2010).  While, the vitamin 

B12 important in gaining  total plant weight which may 

be due to its role in the formation of bacterial nodes on 

the roots of pea plants, and it has a complementary 

effect to the activity of Rhizobium bacteria (Talukder et  

al., 2008).  As well as, Molybdenum has an important 

role in activating the efficiency of Rhizobium bacteria 

in the formation of bacterial nodes, and  act as an a 

cofactor in action of different enzymes (Bidwell, 1979). 

These results obtained with Rhizobium are compatible 

with (Hristozkova et  al.,  2005) and ( Gad and Abd El-

Moez,( 2013). 
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