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ABSTRACT  
 

Two field experiments were carried out to evaluate the effect of different levels of compost 
alone or in combination with cobalt on the productivity of faba bean. The experiments were 
conducted at Research and Production Station, National Research Centre, El-Nobaria Site, Beheara 
Governorate, Delta, Egypt, under drip irrigation system on 2014 and 2015 seasons. The results could 
be summarized as  follows:-  Applying compost at a rate of 15 ton/fed. with cobalt was recorded high 
nodulation parameters and nitrogenase activity compared with the treatment received compost alone 
at a rate of 20 ton/fed without cobalt. Compost at a rate of 15 ton compost/fed. with cobalt 
significantly increased the growth parameters of faba bean than compost at a rate of  20 ton/fed 
without cobalt. As well as, compost at a rate of 15 ton/fed. with cobalt increased faba bean seeds yield 
per fedden and has a positive effect on minerals composition and chemical constituents of  faba bean 
seeds.  
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Introduction  
 

Faba bean (Vicia faba L.) is one of the most important food legume crops as a source of plant 
protein and for its constitution in different popular delicious Egyptian food. Also faba bean could be 
harvested in on immature condition to be eaten and cooked as green bean, in addition, strow yield of 
faba bean is national interest since great quantities are needed for animal feeding (Doughty and 
Walker, 1982). 

Soils of Egypt are poor in organic matter exceeding 2%. To conserve their low organic matter 
level (Balba, 1976). Soils of Egypt should recive about 82 million tons annually (Riad, 1982). With 
increasing mineral fertilizers cost and questions as to their availability in the future (parr and Horic, 
1990) show that there is renewed interest in organic recycling to improve soil fertility and 
productivity. So, organic wastes compost may be utilized in the soil as source of nutrients for crops 
(Abd El-Sabour and Abou El-Seoud, 1996). Abou El-Seoud et al (1997) found that, increasing 
compost application to sandy soil significantly increased sepal dry matter. Production and number of 
fruits. Abdel-Sabour et al (1999) added that previous organic waste composts addition significantly 
increased plant dry weight, chlorophyll content in leaves, seeds yield of sunflower as well as total 
carbohydrates, oil percentage and minerals composition in sunflower seeds. 

Cobalt is an essential element for legumes due to its essentiality for micro-organisms fixing 
atmospheric nitrogen (Evans and Kilwer, 1964). Riley and Dilworth (1986) stated that cobalt at 0.15 
ppm significantly increased Lentil (Lens culinaris) plants growth, nodulation rate, N fixation and 
seeds yield. Young, (1983) showed that cobalt is an essential element for the synthesis of vitamin B12 
which is for human and animal nutrition. 

Due et al (1999) showed that cobalt at 8 ppm had a greatest growth parameters, pods and seeds 
yield in cowpea. Bibak (1994) stated that, winter wheat which treated with cobalt and farmyard 
manure responses the higher growth compared with untreated plants. Nadia Gad (2006a) pointed that 
cobalt at 8 ppm had a greatest fresh and dry weights of both shoots and roots as well as pods yield 
quantity and quality of peas compared with control and other cobalt rates. Jayakumar et al (2009) 
found that cobalt had beneficial effect on nodules number and their biomass in both soybean and 
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peanut roots. Nadia Gad et al (2011) stated that the amendment of cobalt at 12 ppm to the soil 
improved growth, nodulation rates, nitrogenas activity, seeds yield and minerals composition in faba 
bean. Recently, Nadia Gad et al (2014) showed that cobalt at 12 ppm with 50% N fertilizer gave the 
highest growth and yield parameters, minerals composition and chemical content of soybean 
compared with control and other cobalt rates. 

The purpose of this study is to examine the role of cobalt and compost on faba bean production. 
 

Materials and Methods 
 
Soil analysis: 

Physical and chemical properties of Nubaria soil samples were determined as well as particle 
size distributions and soil moisture were determined as described by Blackmore (1972). Soil pH, Ec, 
cations and anions, organic matter, CaCo3, total nitrogen and available P, K, Fe, Mn, Cu were 
determined according to Black et al (1982). Determinations of soluble, available and total cobalt were 
determined according to method described by Cottenie et al (1982). Some physical and chemical 
properties of Nubaria soil sample are shown in Table (1). The physical and  chemical analysis of the 
organic manures was used in this experiment (Table 2). 
 
Table 1: Some physical and chemical properties of El-Nobaria soil. 

Physical properties 
Particle size distribution % Soil moisture constant % 

Sand Silt Clay Soil texture Saturation FC WP AW 
70.8 25.6 3.6 Sandy loam 32.0 19.2 6.1 13.1 

Chemical properties 
 Soluble cations (meq-1L) Soluble anions (meq-1L) 

pH 
1:2.5 

EC 
(dS m-1) 

CaCO3% 
OM 
% 

Ca++ Mg++ K+ Na+ HCO3
- CO3 Cl- SO4

= 

8.49 1.74 3.4 0.20 0.8 0.5 1.6 1.80 0.3 0.0 1.9 0.5 
Cobalt Total Available Available micronutriments 
Ppm mg 100 g-1 soil ppm 

Soluble Available Total N P K Fe Mn Zn Cu 
0.35 4.88 9.88 15.1 13.3 4.49 4.46 2.71 4.52 5.2 

FC (Field capacity), WP (Welting point), AW (Available water). 
 
Table 2: Analysis of compost used in this study 

Moisture 
(%) 

EC 
(dsm-1) 

pH 
(1:2.5) 

O.M 
(%) 

O.C. 
% 

C/N ratio Total (%) 
N P K 

30-40% 3.85 7.21 33.89 35.65 20.03 1.78 0.476 0.812 
 

Plant material and experimental work: 
 

Two field experiments were conducted in the winter growing season on 8 and 11 October, 2014 
and 2015 on faba bean at Research and Production Station, National Research Centre to evaluate the 
effect of cobalt and different levels of compost on faba bean. 

Seeds of faba bean (Vicia faba L.) var. Giza Kindly obtained from Agronomy Department, 
Ministry of Agriculture, Egypt were inoculated with selective strain of Rhizobium leguminosarum var. 
Vicia prior to sown on 8, 11 October 2014 and 2015 under drip irrigation system. 

Experiment was consists of 8 treatments. Each treatment was represented by three plots. Each 
plot area was 5x3 meter, consists of three rows, calcium super phosphate (15.5%) at 200 kg/fed was 
added during soil preparation, 50 kg/fed potassium sulpate (48% K2O) were added. Faba bean 
seedling (at third truly leaf) were irrigated once with cobalt at 12 ppm according Nadia Gad et al 
(2011). A number of 8 treatments were concluded:- 
Different levels of compost was added as follows :- 
Treatments Recommended NPK dose  
Compost at a rate of 20 ton/fed.   100% 

without cobalt Compost at a rate of 15 ton/fed.  75% 
Compost at a rate of 10 ton/fed.  50% 
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Compost at a rate of 5 ton/fed.  25% 
Compost at a rate of 20 ton/fed.  100% 

with cobalt 
 (12 ppm) 

Compost at a rate of 15 ton/fed.  75% 
Compost at a rate of 10 ton/fed.  50% 
Compost at a rate of 5 ton/fed.  25% 

 
All required agriculture managements for plants growth and production were carried out as 

recommended by Ministry of Agriculture. 
 
Measurement nodulation parameters: 
 

After 50 days from sowing, nodulation rate was record i.e. number of both total and active 
nodules as well as its biomass. Also nitrogenase enzyme was determined according to Hardy et al 
(1968).  
 
Measurement of plant vegetative growth: 
 

After 58 days from sowing to study the vegetative growth parameters expressed as plant hight, 
number of branches and leaves, leaves area, root length as well as fresh and dry weights of both 
shoots and roots according to FAO, (1980). 
 
Measurement of pods and seeds yield:- 
 

After 90 days from sowing, pods and seeds yield and its quality such as number of pods per 
plant, pod length, pod width, fresh weight of 100 seeds and total yield (ton/fed) were determined 
according to Gabal et al (1984) 
 
Measurements of Natritional status: 
 

In faba bean seeds, macronutrients (N, P and K) and micronutrients (Fe, Mn, Zn and Cu) as 
well as cobalt content were determined according to cottenie et al (1982). 
 
Measurement of Chemical constituents: 
 

In faba bean seeds, total proteins, total carbohydrates, total soluble sugars, as well as vitamin A 
were determined according to A.O.A.C (1995). 
 
Statistical Analysis: 
 

All data were subjected to statistical analysis according to procedure outlined by SAS (1996) 
computer program and means were compared by LSD method according to authors, Sendecor and 
Cochran (1980). 
 
Results and Discussion 
 
Nodulation and Nitrogen fixation:- 
 

Data in Table (3) shows that cobalt significantly increase faba bean nodulation parameters such 
as nodules number, nodules fresh and dry weights as well as nitrogenase activity. Cobalt with 15 
ton/fed of compost gave the maximum figures compared with 20 ton/fed. of compost without cobalt. 
We noticed that reducing the levels of compost led to decrease both nodulation parameters and 
nitrogenase enzyme activity. 

Data in Table (3) also clearly indicate that cobalt with compost at a rate of 15 ton/fed recorded 
high nodulation parameters and nitrogenase activity compared with 20 ton/fed. of compost without 
cobalt. These results are in harmony with those obtained by Evans and Kliwer (1964) who found that, 
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cobalt is an essential element for legumes due to its essentiality for micro-organisms fixing 
atmospheric-nitrogen. Yashida (1998) added that, cobalt is involved in symbiotic N2 fixation via 
vitamin B12 with leghaemoglobin production as a transfer agent in N2 fixation process within the 
nodules. Confirm these results, Nasef et al (2008) who stated that cobalt at 0.16 mg/g-1 level showed 
significantly higher nodule number and weight, nodule N concentration, leghaemoglobin content 
compared with untreated plants.  
 

Table 3: Effect of cobalt on nodulation parameters of faba bean under different compost doses (Means of two 
seasons). 

Compost levels 
(ton/fed.) 

Nodules number per 
plant 

(nodule) 

Nodules fresh 
weight 

(g) 

Nodules dry 
weight 

(g) 

Nitrogenase activity 
μmol  

C2H2/g/h 
Without Cobalt 

20 120.5 10.87 3.21 15.9 
15 111.2 10.59 3.04 15.3 
10 106.4 9.96 2.91 14.2 
5 98.2 9.14 2.54 12.6 

With Cobalt (12 ppm) 
20 135.0 12.08 4.08 19.7 
15 126.6 11.64 3.88 19.0 
10 119.5 10.69 3.39 17.5 
5 105.1 10.18 2.88 15.2 

LSD 5% 1.3 0.28 0.17 1.1 

 
Data in Table (3) also showed  that nitrogenase enzyme activity was reduced by reducing the 

levels of compost whereas, the level of 75% compost was not significant compared with 100% 
compost. Cobalt has a synergestic effect on faba bean nitrogenase enzyme activity. Cobalt with 
compost at a rate of 15 ton/fed. was recorded the best rate of the nitrogenase enzyme compared with 
treatment received compost at a rate of 20 ton fed. without cobalt. These results are agree with those 
obtained by Dilworth et al (1979) who showed that the specific of cobalt deficent nodules remained 
very low even when nitrogenase did develop. Nodule bacteroid content and leghemoglobin were 
linearly related to cobalamin content. Watson et al (2001) added that cobalt is essential for growth 
rhizobia, the specific bacteria involved in legume nodulation and nitrogen fixation into amino acids 
and protein. In nitrogen-fixing bacteria, the nitrogenase enzyme drives the reaction of atmospheric 
dinitrogen fixation in presence of ATP. 
 

Vegetative growth: 
 

Faba bean growth parameters as affected by cobalt and different levels of compost after 60 days 
from sowing are given in Table (4).  
 
Table 4: Effect of cobalt on faba bean growth parameters under different doses of compost (Means of two 

seasons). 
Compost 

levels 
(ton/fed.) 

 
Plant high 

(cm) 

Number/plant Leaf-area 
index 
(cm) 

Root length 
(cm) 

Dry weight (g) 

Branches Leaves Shoot Root 

Without Cobalt 
20 48.7 2.61 18.5 696.7 6.25 17.08 2.25 
15 44.3 2.22 15.7 621.5 5.58 15.38 1.89 
10 40.5 1.81 13.4 542.4 5.12 14.22 1.62 
5 37.2 1.40 10.3 190.5 4.58 11.96 1.04 

With Cobalt (12 ppm) 
20 54.8 5.70 22.9 981.2 8.13 24.19 4.30 
15 49.6 5.31 19.8 742.5 7.42 21.80 3.78 
10 45.3 3.79 17.0 665.3 6.85 18.7 3.59 
5 40.9 3.18 13.9 587.6 5.46 13.92 2.96 

LSD 5% 0.9 0.39 0.5 34.5 0.34 0.3 0.58 



Middle East J. Appl. Sci., 7(3): 493-500, 2017 
ISSN 2077-4613 

497 

Data indicate that cobalt has a positive effect on all growth parameters such as plant high, 
number of branches and leaves per plant, leaf area index, root length as well as dry weights of both 
shoots and roots under different doses of compost especially  at a rate of 15 ton per fed. and there was 
no significant compared with 20 ton/fed. These results are good agreement with those found by Abd 
El-Moez and Nadia Gad (2002) who stated that cobalt showed a synergistic growth effect on cowpea 
fresh and dry weights of both shoots and roots which treated with different rates of cotton wastes 
compost. Data also indicated that the addition of cotton wastes increased cobalt availability. Confirm 
those results Bibak (1994) who found that cobalt increased the effect of organic fertilizers by 33% on 
winter wheat growth compared with organic fertilizer alone. Data in Table (4) also indicate that 15 
ton/fed. compost with cobalt significantly increase faba bean growth parameters more than 20 ton/fed 
compost without cobalt. Cobalt save 25% of compost doses and induced faba bean growth parameters 
compared with 20 ton/fed alone. 
 
Yield characteristics:- 
 

Table (5) shows the effect of cobalt and different rates of compost on yield and its components. 
Data indicate that cobalt gave the greatest faba bean yield parameters such as pods number per plant, 
weight of 100 seeds, seeds yield per plant and seeds yield per feddan under the different compost 
levels. Compost at a rate of 15 ton/fed. with cobalt increased faba bean seeds yield per feddan 
compared with the treatment received compost at a rate of  20 ton/fed.  without cobalt. These results 
are in harmony with those obtained by Nadia Gad et al (2006) who stated that cobalt had a significant 
promotive effect on olive fruits yield, fruits oil content, minerals content of fruits especially with 
organic compost. Organic compost decreases soil pH and increases the availability of cobalt and 
micronutrients. 
 
Table 5: Effect of cobalt on faba bean yield under different doses of compost (Means of two seasons). 

Compost levels 
(ton/fed.) 

Pods number 
Per plant (pod) 

Weight of 
100 seeds (g) 

Seeds yield 
Per  plant (g) 

Seeds yield 
(kg/fed) 

Without Cobalt 
20 16.77 47.89 35.73 439.85 
15 15.44 44.62 50.09 411.15 
10 13.50 39.90 43.78 368.93 
5 10.46 35.22 37.88 319.22 

With Cobalt (12 ppm) 
20 23.81 54.62 66.11 528.88 
15 22.39 51.43 63.08 504.64 
10 20.15 46.18 55.79 446.32 
5 14.88 41.70 44.63 357.04 

LSD 5% 1.33 1.73 0.85 6.47 
 

Nutritional Status:-  
 

Data present in Table (6) shows the positive effect of cobalt and compost  on minerals 
composition (N, P, K, Mn, Zn, Cu) of faba bean seeds. Cobalt significantly increased faba bean seeds 
minerals composition with all levels of compost. Data significantly indicate that the superior figures 
of cobalt with 15 ton/fed  of compost compared with 20 ton/fed. of compost alone. 

These results clearly indicate that the compost significantly increase the availability of cobalt 
and other elements. These results are in good agreement with those obtained by Jana et al (1994). 
Confirm these results Jaya Kumar et al (2008) who stated that all minerals content of black gram were 
increased with cobalt at 50 mg/kg soil when compared with the control. Basu et al (2006) added that 
cobalt gave a superior nutrients uptake by groundnut seeds compared with the control. 
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Table 6: Effect of cobalt on faba bean seeds nutritional status under different doses of compost (Means of two 
seasons). 

Compost levels 
(ton/fed.) 

Macronutrients 
(%) 

Micronutrients 
(ppm) 

Cobalt 
 

N P K Mn Zn Cu Fe (ppm) 
Without Cobalt 

20 4.09 0.561 1.59 30.2 25.9 19.9 152.6 0.66 
15 3.82 0.540 1.45 26.0 22.4 15.5 152.8 0.65 
10 3.35 0.519 1.22 22.5 20.0 12.2 152.3 0.66 
5 2.87 0.487 1.08 17.7 15.7 10.6 151.5 0.67 

With Cobalt (12 ppm) 
20 4.23 0.572 1.66 33.8 28.6 220. 159.2 6.81 
15 4.12 0.569 1.62 30.8 26.3 20.4 155.6 6.59 
10 3.49 0.524 1.30 25.7 22.9 16.6 147.5 6.77 
5 2.98 0.494 1.12 20.3 17.7 13.9 136.7 6.63 

LSD 5% 0.5 0.7 0.7 1.0 0.5 1.1 1.2 0.4 

 
Chemical constituents:- 
 

The amount of total proteins, total carbohydrates, total soluble sugars and vitamin "A" in faba 
bean seeds as affected by cobalt and different rates of  compost are given in Table (7).  

Results clearly indicate that the mentioned parameters significantly increase by cobalt under 
different levels of compost. Cobalt significantly increased all chemical contents as a quality of faba 
bean seeds. 

The highest figures of chemical contents of faba bean seeds are recorded with 20 ton/fed 
followed by 15 ton/feds of compost. Data also indicate that cobalt gave the superior values with 15 
ton/fed of compost when compared with plants were treated with 20 ton compost without cobalt. 
Cobalt save 25% of compost and significantly and improving the chemical contents of faba bean 
seeds which reflect on the quality of seeds. These results are good in harmony with those obtained by 
Abd El-Moez and Nadia Gad (2002) who found that cobalt at 8 ppm significantly increased both fresh 
and dry weights of shoots and roots as well as total protein in cowpea plants.  Nadia Gad et al (2006) 
added that cobalt had a significant promotive effect on olive yield, fruits oil content, fruits minerals 
composition as well as endogenous hormones especially with organic fertilization under Rass Seder 
area, south Sinai Conditions. Confirm these results Nadia Gad and Nagwa Hassan (20013) who 
pointed that cobalt at 7.5 ppm with chicken manure gave the superior tomato growth, yield, nutritional 
status as well as chemical constituents compared with control and other cobalt levels. 
 
Table 7: Effect of cobalt on chemical constituents of faba bean seeds under different compost doses (Means of 

two seasons). 
Compost 

levels 
(ton/fed.) 

Total 
Proteins 

 

Total  
Carbohydrates 

 

Total Soluble  
Sugars 

 

Vitamin "A" 
(μ/100g f.w) 

% 
 Without Cobalt  

20 23.12 52.9 4.97 7.59 
15 21.97 52.5 4.31 7.05 
10 20.94 51.3 3.89 6.94 
5 17.94 48.5 3.45 6.12 

With Cobalt (12 ppm) 
20 26.44 54.1 5.03 7.90 
15 24.31 52.8 4.87 7.76 
10 21.81 51.2 4.22 7.02 
5 18.63 50.4 3.90 6.88 

LSD 5% 0.69 0.4 0.9 0.29 
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Conclusion  
 

Cobalt is a necessary element to legumes such as faba bean, treated plants by cobalt at 
concentration of 12 ppm  led to enhance the nodule formation, nitrogen fixation, growth, seeds yield 
quantity and quality. We could recommended that the applying cobalt with reducing levels of compost 
could be reduced the agricultural production costs. 
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