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The present study aims to evaluate the use of composted sawdust manure associated with the 
biofertilizer (microbien) singly or in combination with chemical fertilization on growth, yield and its 
components and some macro and micronutrients contents in the seeds of faba bean (Vicia faba L.) cv. 
Giza 843. A pot trial was carried out during winter season of 2014/2015 in the greenhouse of National 
Research Centre, Dokki, Giza, Egypt in complete randomized design with five replications. The results 
indicated that application of biofertilizer, organic or chemical fertilizers singly or in combination among 
them increased significantly the plant height and dry weight per plant in comparison to control treatment. 
However, applied chemical + biofertilizer or chemical + biofertilizer + organic increased the plant height, 
number of pods per plant, pods and seed yield per plant, number of seeds per plant,100-seed weight and 
biological yield compared to other treatments or control plants. Nitrogen and protein percentages in the 
seeds were increased by applying chemical + biofertilizer as one treatment in comparison to the control 
plants or the other treatments, while phosphorus percentage showed an increase by applying biofertilizer 
+organic manuring. Fe content was increased only by applying biofertilizer + organic manuring as one 
treatment and also by applying organic manuring solely, while the lowest Fe content was obtained by 
using chemical + biofertilizer + organic manuring or applied of biofertilizer singly. Zinc content was also 
increased with applying biofertilizer + organic manuring as one treatment, while the other treatments 
seem to the same values.  
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Faba bean (Vicia faba L.) is one of the major 
leguminous crops grown in the world. It is 
important source of protein for humans and 
animals. The organic matter in soil was reduced 
by excessive use of mineral fertilizers, especially 
when accompanied by unsuitable management 
practices. Hence, physical, chemical and 
biological properties of soil will be negatively 
affected and increased soil erosion (Davarinejad 
et al. 2004). Now, on the sustainable agriculture, 
bio-fertilizers considered as an alternative to 
chemical fertilizers. Because, the soil fertility was 
increased by using bio-fertilizers, while it reduced 
the impact of chemical fertilizers (Wu et al. 2005). 
Bio-fertilizers are included to different kinds of 

free-living microorganisms which have ability to 
convert nutrients from unavailable to available 
form and produces plant growth stimulating 
factors by biological processes (Chen, 2006). 
However, in some countries the organic recycling 
was replaced with chemical fertilizer which was 
applied for high yielding of some crops. Organic 
fertilizers including animal manuring, crop 
residues, green manures and composts were 
traditionally and preferentially used in developing 
countries until the chemical fertilizers became 
easily available and unlike organic fertilizers. 
However, long term use of chemical fertilizers also 
led to a decline in crop yields and soil fertility in 
the intensive cropping system. Traditional use of 

Research Article 
Communication 
le 



 

 9 

chemicals fertilizers in agricultural production 
cannot be over-emphasized, but with fertilizer 
costs going up, these need to be supplemented or 
substituted with available organic or biofertilizers. 
Thus integrated plant nutrients system was 
introduced which includes application of organic 
and biofertilizers to supplement chemical 
fertilizers to maintain and increase the soil fertility 
for sustaining increased crop production. It helps 
for making the highly productive cereals mono 
cropping systems more sustainable (Rajendra et 
al. 1998). Organic materials hold great promise 
due to their local availability as a source of 
multiple nutrients and ability to improve soil 
characteristics (Khaliq et al. 2006). The 
improvement of fertility and quality of soil, 
especially under low input agricultural systems, 
requires the input of organic materials (Naureen et 
al. 2005). Biofertilizers contain different types of 
microorganisms, which have an ability to convert 
nutritionally important elements from unavailable 
to available form through biological processes 
(Vessey, 2003). Therefore, in the development 
and implementation of sustainable agricultural 
techniques, biofertilization has great importance 
role in alleviating environmental pollution and 
deterioration of nature (Namvar et al. 2012; Rana 
et al. 2012). Some of investigations have 
suggested that integrated nutrient management 
strategies involving inoculation of grains with 
Azotobacter sp. and Azospirillum sp. in 
combination with chemical fertilizers improving 
both growth and yield of crops (Piccinin et al. 
2013). However, the plant growth and quality of 
some crops were enhanced by using biofertilizers 
and reduced the cost of fertilizer and pesticide 
application (Chen, 2006). It was found that using 
biofertilizers alone, without stimulative rates from 
mineral fertilizers was less effective than the 
recommended rates of chemical fertilizers (Abdel-
Ati et al. 1996; Awad, 1998). 

Therefore, the present study aims to 
investigate the addition of biofertilizer, organic 
manuring on growth, yield and seed mineral 
contents of faba bean plants grown in sandy soil. 

 
MATERIALS AND METHODS 

A pot experiment was carried out during 
winter season of 2014/ 2015 in the greenhouse of 
the National Research Centre, Dokki, Giza, Egypt 
in order to investigate the effect of biofertilizers, 
organic manure and chemical fertilizers 
treatments on growth and yield of faba bean (Vicia 
faba L.) cv. Giza 843. Seeds of faba bean were 
sown 15 November in winter season 2014/2015 in 
earthenware pots (40 cm diameter and 40 cm 

depth) filled by 20 kg sandy soil and arranged in 
complete randomized design with five replicates 
for each treatment. The analysis of soil used was 
carried out following the methods described by 
Jackson (1970), coarse sand 65.25%, fine sand 
30.60%, silt 3.45%, clay 0.70%, soil texture 
sandy, pH 7.95, EC dSm

-1
 0.11, OM 0.55%, 

CaCO3 3.5%, total N 37.5 ppm, available P 3.95 
ppm and K 165 ppm. Compost was prepared from 
sawdust using a chemical accelerator composed 
35 kg ammonium sulphate, 5 kg calcium super 
phosphate, 25 kg calcium carbonate and 100 kg 
fertile soil/ton of raw sawdust. The compost heaps 
were maintained under a proper moisture level 
during the compositing course. The heap was 
turned monthly to ensure a good aeration and 
enhance biodegradation. After compost maturity, 
the chemical characteristics of compost were 
organic carbon 11.85%, EC 2.80 mmohos/cm

2
, 

pH 7.75, total N 1.25%, available P 110.25 ppm 
and C/N ration 21.85, then the treated pots were 
manured at the rate of 48kg/ha before sowing. 
The conventional rate of chemical fertilizers NPK 
(60:30:24) were added in the form of ammonium 
nitrate (33.5%N), calcium super phosphate 
(15.5% P2O5 and potassium sulphate (48-52% 
K2O), respectively. Phosphorus and potassium 
fertilizers were added before sowing, while 
nitrogen fertilizer was applied in two equal 
portions, the 1

st
 at 45 DAP and the 2

nd
 at 60 DAP. 

Thinning was done twice at 30 and 45 days after 
planting (DAP) to leave two plants per pot till 
harvest. The treatments used were as follow: 

 
1. Without (control treatment) 
2. Chemical fertilizers (NPK,60:30:24) 
3. Biofertilizer (mircobien) 
4. Organic manuring (20m

2
/feddan, one feddan 

= 0.42ha) 
5. Chemical + Biofertilizer 
6. Chemical + Organic manuring 
7. Biofertilizer + Organic manuring 
8. Chemical + Biofertilizer + Organic manuring 

 
In biofertilized treatments, the faba bean 

seeds were mixed with multi-strains biofertilizer 
(microbien) developed by Saber (1993) and 
commercially produced by the Ministry of 
Agriculture, using Arabic gum as sticker, just 
before sowing. 

At 75 DAP a representative sample was taken 
from each treatment for determining some growth 
characters: plant height (cm) and dry weight/plant 
(g). At harvest time, the following criteria were 
recorded, number of pods/plant, pods yield 
(g/plant), seed yield (g/plant), number of 
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seeds/plant, 100-seed weight (g), shelling % and 
biological yield (g/plant) were estimated. Nitrogen 
content in the seeds was determined by using 
micro-kjeldahl methods and phosphorus content 
by the method described by Olsen et al. (1954), 
whereas the Fe, Zn and Mn were estimated in the 
seeds by using atomic absorption apparatus. The 
protein percentage in the seeds was calculated by 
multiplying N% x 6.25.  

Statistical Analysis: The obtained data were 
statistically analyzed in complete randomize 
design according to Snedecor and Cochran 
(1980), Duncan's multiple range test (1955) was 
used and also LSD test for comparing the 
treatments means at the 5% level of probability. 

 
RESULTS AND DISCUSSION 
Effect of bio-organic and chemical fertilizer 
treatments on growth and yield of faba bean 
Data presented in Table 1 indicated that plant 
height and dry weight/plant at 75 DAP significantly 
were affected by using different bio- organic and 
chemical fertilizer treatments. Application of 
biofertilizer, organic or chemical fertilizers singly 
or in combination among them increased 
significantly the plant height and dry weight per 
plant in comparison to the treatment without 
application (control). However, applied chemical + 
biofertilizer or chemical + biofertilizer + organic 
produced the highest plant height (47.67 and 
48.33 cm), respectively compared to other 
treatments or control plants. Bio-fertilizers are 
included to different kinds of free-living 
microorganisms which have ability to convert 
nutrients from unavailable to available form and 
produces plant growth stimulating factors by 
biological processes (Chen, 2006). Some of 
investigations have suggested that integrated 
nutrient management strategies involving 
inoculation of grains with Azotobacter sp. and 
Azospirillum sp. in combination with chemical 
fertilizers improving the growth of different crops 
(Saini et al. 2004; Piccinin et al. 2013). Phosphate 
dissolving bacteria and soil microorganisms can 
play an important role in improving plant growth 
and phosphate uptake efficiency by releasing 
phosphorus from rock or tri-calcium phosphate 
(Abo El-Nour et al. 1996). The same treatments 
also produced the highest dry weight per plant 
(8.23 and 7.86g), respectively compared to other 
treatments. The increase in dry weight estimated 
by 98.31 and 89.40% compared with control 
plants, respectively (Table 1). Organic materials 
hold great promise due to their local availability as 
a source of multiple nutrients and ability to 
improve soil characteristics (Khaliq et al. 2006).  

Table 1: Some growth characters of faba bean 
as affected by bio-fertilizers 
treatments. 

Treatments Plant 
height 
(cm) 

Dry weight 
/plant  

(g) 

Without (control) 33.00c 4.15d 

Chemical fertilizer 45.33a 6.17b 

Biofertilizer  38.59b 4.61cd 

Organic  37.67b 6.28b 

Chemical + Bio. 47.67a 8.23a 

Chemical + Org. 44.33a 5.48bc 

Biofertilizer + Org. 46.00a 5.48bc 

Chemical + Bio.+ Org. 48.33a 7.86a 

LSD 0.05 4.56 1.33 

 
The improvement of fertility and quality of soil, 
especially under low input agricultural systems, 
requires the input of organic materials (Naureen et 
al. 2005). Biofertilizers contain different types of 
microorganisms, which have an ability to convert 
nutritionally important elements from unavailable 
to available form through biological processes 
(Vessey, 2003). It was found that using 
biofertilizers alone, without stimulative rates from 
mineral fertilizers was less effective than the 
recommended rates of chemical fertilizers (Abdel-
Ati et al. 1996; Awad, 1998). These effects may 
be due to the ability of the microorganisms to 
produce some growth regulator substances, which 
it may play an important role in plant growth 
through promoting photosynthesis, translocation 
and accumulation of dry matter within different 
plant organs. It may also be related to the role of 
the more available phosphorus produced by 
phosphorus releasing bacteria in plant growth. 
These results are also in agreement with those 
obtained by Abd El-Hady and Abbas (2005); El-
Banna et al. (2009).   
Data presented in Table 2 indicated that the yield 
and yield components of faba bean were 
significantly affected by applying biofertilizer, 
organic and chemical fertilizers as well as in 
combination among them, except the shelling 
percentage was not significantly affected. Number 
of pods per plant was increased by applying 
chemical+ biofertilizer + organic which produced 
the highest pods per plant (10.00) followed by 
applying chemical singly or in combination with 
biofertilizer (5.75), respectively. Many 
investigators reported that, phosphate dissolving 
bacteria enhance improve seed and straw yields 
and increase nutrient uptake (Mekail et al. 2005;  
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Table 2: Yield and yield components of faba bean as affected by bio-fertilizers treatments. 

Treatments No. of 
pods/plant 

Pods 
yield/plant 

Seed 
yield/plant 

No. of 
seeds/plant 

100-seed 
weight (g) 

Shelling 
% 

Biological 
yield/plant (g) 

Without (control) 4.50bc 9.11cd 5.79d 10.00bc 60.42e 74.25 13.41cd 

Chemical fertilizer 5.75b 9.68bcd 7.36bcd 12.00bc 79.27cd 76.20 15.69cd 

Biofertilizer 3.50c 6.53d 4.94d 7.50c 75.39d 74.50 11.13d 

Organic  3.50c 9.30cd 7.11cd 9.00bc 83.69abc 75.75 14.30cd 

Chemical + Bio.  5.75b 14.12b 11.07b 13.25b 87.64ab 79.25 22.01b 

Chemical + Org.  4.75bc 13.15bc 10.14bc 13.00b 91.11a 77.50 18.78bc 

Biofertilizer + Org. 3.75c 7.23d 5.45d 8.75bc 86.02e 72.50 12.59d 

Chemical +Bio.+ Org. 10.00a 21.22a 16.28a 22.50a 79.82bcd 76.75 29.71a 

LSD 0.05 1.48 4.57 3.74 5.24 7.96 NS 5.55 

 
Ahmed and El-Abagy, 2007; El-Habbasha et al. 
2007). However, applied of biofertilizer or organic 
as sole treatment and also in combination 
between them as one treatment resulted in a 
decrease in pods per plant in comparison to 
control plants or other treatments. In this regards, 
pods and seed yields per plant were increased 
significantly with applying chemical+ biofertilizer + 
organic as one treatment which produced the 
highest pods and seed yields per plant (21.22 and 
16.28 g), respectively followed by the treatment 
received chemical + biofertilizer and chemical + 
organic fertilizer for pods yield, respectively, and 
the same trend was observed with the same 
treatments for seed yield per plant. Such 
increases in pods and seed yield with chemical+ 
biofertilizer + organic when applied as one 
treatment estimated by 224.96 and 128.17% in 
comparison to the plants received biofertilizer or 
organic fertilizer singly for pods yield, respectively. 
On the other hand, the increases in seed yield 
under the same treatments estimated by 229.56 
and 128.97 %, respectively. These results are in 
agreement with those obtained by Rugheim and 
Abdelgani (2012), they reported that Rhizobium 
and phosphate solubilizing bacteria significantly 
increased yield and seed quality of faba bean. 
Data presented in Table 2 also indicated applying 
of  chemical+ biofertilizer + organic as one 
treatment increased the number of seeds per 
plant, where produced the highest number of 
seeds per plant (22.50), while the lowest was 
produced by applying organic manuring singly or 
when combined with biofertilizer as one treatment 
(7.11 and 8.75), respectively. However, the 
treatments received chemical fertilizer as a sole 
treatment or in combination with biofertilizer or 
organic manuring as one treatment showed also 
an increase in number of seeds per plant 
compared to control plants. Similar results were 

obtained by El-Gizawy and Mehasen (2009), who 
reported that adding phosphate dissolving 
bacteria in combination with mineral fertilizer of 
phosphorus increased number of pods per plant, 
seed yield per plants. This might be due to 
combined stimulating effect of phosphate 
dissolving bacteria and P fertilizer levels in 
supplying the growing plants with their 
phosphorus requirements. The increase in seed 
yield might be associated with high number of 
pods and seed yield per plant (Table 2). The one 
hundred seeds weight was increased by using 
chemical + organic manuring (91.11g) and 
chemical + biofertilizer (87.64g), while it was 
decreased with the control treatment (60.42 g) 
and also with the treatment received biofertilizer 
solely. Concerning, the shelling percentage it was 
insignificantly affected by treatments used and 
under the all treatments used the values of 
shelling % seemed to be the same. The results in 
Table 2 indicated that the biological yield was 
increased significantly with applying chemical+ 
biofertilizer + organic (29.71g) as one treatment 
followed by applying chemical + biofertilizer 
(22.01g), while an increase also were observed 
with treatments received  chemical + organic 
manuring (18.78g) and chemical fertilizer solely 
(15.69 g) in comparison to control plants or the 
treatment received biofertilizer solely (Table 2). It 
could be concluded that, using bio-fertilizers are 
benefit when used as a mixture with broad bean 
seeds, the application of mixture of microbein in 
phosphorein resulted in more plant growth. The 
superiority effect of bio-fertilizer could be 
explained based on their role in supplying the 
growing plant with available phosphorus, some 
micronutrients and the role of microbein which 
contains the photosynthetic bacteria as well as 
due to the phosphorein. 
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Table 3:  Protein content (%) and some macro and micronutrient in faba bean seeds 

Treatments 
 

Protein % N% P% Fe(ppm) Zn (ppm) Mn (ppm) 

Treatments 24.90 4.33 0.42 185 56 20 

Without (control) 32.60 5.67 0.39 183 53 19 

Chemical fertilizer 31.11 5.41 0.36 170 51 21 

Biofertilizer  29.04 5.05 0.21 233 52 20 

Organic  35.54 6.18 0.43 190 53 18 

Chemical + Bio.  31.97 5.56 0.46 178 49 20 

Chemical + Org.  26.05 4.53 0.51 243 68 18 

Chemical + Bio. + Organic 28.58 4.97 0.42 168 50 18 

 
 
Effect of bio-organic and chemical fertilizer 
treatments on protein and some macro and 
micronutrients contents of faba bean 
Data presented in Table 3 indicated that the 
protein percentage in the seeds of faba bean was 
increased by applying chemical + biofertilizer as 
one treatment (35.54%) in comparison to the 
control plants or the other treatments. This 
increase estimated by 9.64% over the control 
treatment. However, applied chemical fertilizer 
solely or chemical + biofertilizer as one treatment 
showed an increase in protein percentage 
compared to the treatments received biofertilizer 
or organic manuring solely or in combination with 
them as one treatment. These results might be 
due to the beneficial effect of phosphorus fertilizer 
on leguminous crops due to its role in activation 
the microbial population in nodules to fix more N2 
that used by plants in protein synthesis (Bhadoria 
et al. 1997). These results are in accordance with 
those obtained by El-Habbasha et al. (2007). 
Nitrogen content in the seeds of faba bean 
showed an increase by applying chemical + 
biofertilizer as one treatment (6.18%) or applied 
chemical fertilizer as solely (5.67%), while the 
lowest content was obtained by control plants 
(4.33%). Also the results in Table 3 indicated that 
applied of biofertilizer singly and chemical + 
organic manuring as one treatment showed an in 
increase in N content compared to the treatments 
received organic manuring solely or in 
combination with biofertilizer  and chemical + 
biofertilizer + organic as one treatment. 
Phosphorus content in the seed was only 
increased with applying biofertilizer +organic 
manuring (0.51%) compared to the other 
treatments used, while applied organic manuring 
solely produced the lowest (0.21%). Many 
investigators reported that, phosphate dissolving 
bacteria enhance improve seed and straw yields 
and increase nutrient uptake (Mekail et al. 2005; 

Ahmed and El-Abagy 2007). Phosphate dissolving 
bacteria and soil microorganisms can play an 
important role in phosphate uptake efficiency by 
releasing phosphorus from rock or tri-calcium 
phosphate. Also, El-Gizawy and Mehasen (2009) 
found that adding phosphate dissolving bacteria in 
combination with mineral fertilizer of phosphorus 
increased protein, N and P percentages in the 
seeds of faba bean.  Concerning, the 
micronutrients contents in the seeds of faba bean, 
data in Table 3 also showed that Fe content was 
increased only by applying biofertilizer + organic 
manuring as one treatment (243.0 ppm) and also 
by applying organic manuring solely (233.0 ppm), 
while the lowest P content was obtained by using 
chemical + biofertilizer + organic manuring 
(168.0ppm) or applied of biofertilizer singly 
(170.0ppm). Zinc content was also increased with 
applying biofertilizer + organic manuring as one 
treatment (68.0ppm), while the other treatments 
seem to the same values, however the lowest Zn 
content (49.0 ppm) was observed by applying 
chemical fertilizer in combination with organic 
manuring. On the other hand, Mn content in the 
seed of faba bean was less affected by using the 
present treatments, where produced 
approximately the same values in most treatments 
used (Table 3). With respect to the mineral 
contents i.e., N and P, Mohamed and Gomaa, 
(2005) found that the bio-organic treatments 
induced results comparable to the positive control 
with no significant differences between them. 
Moreover, the bio-organic treatment of 5 m

3
 FYM 

+ Rhizobium did increase nitrogen content in the 
seeds over the positive control. The same 
previous trend was recorded with the exception of 
P, where a fluctuation was found with certain 
treatments. On contrast, Rakha and El-Said 
(2013) reported that N and P were significantly 
increased by using bio-fertilizers as compared 
with control, whereas the mixture of microbein and 
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phosphorein caused an increase in N and P 
uptake, who also reported that the plants received 
mixture of phosphorein and microbein gained the 
best nutritional values resulted in the content of N, 
protein, P, Fe, Mn and Zn contents. 

 
CONCLUSIONS 
It could be concluded that, using the organic, bio-
fertilizer and mineral fertilizers are benefit for 
enhancing the growth and yield of faba bean. The 
results indicated that application of biofertilizer, 
organic or chemical fertilizers singly or in 
combination among them increased significantly 
the plant height and dry weight per plant in 
comparison to control treatment. However, 
applied chemical + biofertilizer or chemical + 
biofertilizer + organic increased plant height, 
number of pods per plant, pods and seed yield per 
plant, number of seeds per plant,100-seed weight 
and biological yield compared to other treatments 
or control plants. Nitrogen and protein 
percentages in the seeds were also increased by 
applying chemical + boifertilizer as one treatment 
in comparison to the control plants or the other 
treatments, while phosphorus percentage showed 
an increase by applying biofertilizer +organic 
manuring. The results also indicated that  Fe and 
Zn contents were increased by applying 
biofertilizer + organic manuring as one treatment 
and also by applying organic manuring solely.   
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