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Abstract: Faba bean (Vicia faba L.) is a one of the most important legume in the Mediterranean region.It is
cultivated for human consumption, cattle feeding and it is also used as green manure for the poor soils. This
work shows the interest of the use of bean as biological and organic manure. The biological manure was
represented by Rhizobium leguminosarum and the organic was the flour resulting from crushing the bean
pods.The results showed that the inoculation of faba bean with strains of Rhizobium leguminosarum isolated
from two different areas such as littoral (ROr) and arid zone (RS) in the west of Algeria, increased the percentage
of nitrogen (0.39%; 0.34%) respectively compared to the control (0.09%) and phosphorus (0.40%; 0.26%)
compared to the control (0.17%).The addition of the bean flour to the local wheat (Triticum durum, local
variety), cultivated in a soil coming from an arid area, caused the growth improvement with treated (fresh weight
0.74g and dry weight 0.19g) compared to the control (0.33 g, 0.16g).Also, the results show, the presence of
endomycorrhizae in the bean’s root developed in arid zone and their absence in littoral.
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INTRODUCTION For the plants the nitrogen is one of the sixteen

The famine is back in Africa "38 million victim of a for the metabolic functions of the plants [7].
crisis without precedent" according to the World Biological farming is a term that refers to agricultural
Nutrition  Program  [1].  According  to  ONU  [2],  at  least production methods, not using chemical fertilizers or
40 millions people are threatened in 25 countries, caused synthetic pesticides [8, 9]. 
by food shortages. This shortage is a consequence of the Biological farming often includes animal products
dryness and bad harvests. Indeed, the defective of total such as manure, fish meal, bone and blood. Although
cereal in Africa was estimated at 611.350 tons [3]. they are not easily degradable, they improve soil

In Algeria, which constitutes an important element of conditions, they provide a soil more porous so a better
the African continent by its position and the vastness of drainage and improve the storage of nutrients and micro
its territory, the cereals and their derivatives occupy the nutrients to the needs of plant growth and nutrition for of
most significant share in the Algerian food system. different organisms in the soil [9]. For organic natural
Indeed they provide more than 60% of the caloric intake manures, the percentage of nitrogen, phosphorus and
and more than 75% of the protein contribution of the potassium (N-P-K) proportioned roughly is given in the
national feed ration. However the national production of following examples: 
cereals remains insufficient and covers only 25 - 30 % of Flour of blood (12 - 2 - 0); flour of feather (13 - 0 - 0);
the national needs [4]. bone and meat meal (8 – 4 - 0); powder of bone (2 - 22 - 0);

The improvement of the production of cereal crab or shrimp flour (8 - 5 to 6-0); flour of alga (1.5-0.2-1.3);
becomes a vital requirement. Agricultural surface in fish emulsion (5 - 1 - 1); liquid algae (2 - 1 - 0) [10].
Algeria reached 8.2 millions hectares [5]. Many works showed that the manures of farm

The soils of arid and semi-arid regions are low in contained high rates of the solid organic compounds and
nutritive elements [6] and their improvement can be to essential nutritive elements for the development of the
realize only by the contribution of fertilizer and manures. plant such as N, P, K, but the final analysis of these

essential elements for their growth because it is essential
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organic manures varied and depended to the animal The mycorrhizal association is defined as a symbiotic
species, their ages and their nutritive mode [11]. association between a fungi and a root of which each

The artificial fertilizers cause too heavy expenditure partner profits in order to better survive, to nourish
for the developing countries and are harmful for the themselves and reproduce [20]. To better nourish, a
environment. So the biological nitrogen fixation can be a mycorrhized plant grows of advantage, bears fruit
solution for many developing countries, this phenomenon abundantly  and  especially  acquires  a  better resistance
is a microbial activity. Approximately 175 million tonnes of to the environmental stresses [21], such as the dryness
atmospheric N  are returned annually in the cycle of life [22],  the  cold [23, 24]), high salinity [25]) and pollution2

through biological fixation. For comparison, the nitrogen [26, 27]). 
fertilizers used in agriculture are about 40 million tonnes It is in this context that we proposed the organic form
per year of N . In the absence of fertilization, nitrogen of plant manure represented by the bean pods recovered2

fixation is virtually the only source of nitrogen to maintain and its effect on the growth of wheat (Triticum durum,
soil fertility [12]. local variety) cultivated on a soil from an arid region -

Algeria is rich in resources for the manufacture of Naama - compared with other form as: organics and
fertilizer (as rock phosphate and natural gas). The chemical manures. 
production of nitrogenous and phosphate fertilizers, not In  addition,  this  present  work  shows  the
only, satisfy the needs of the domestic market but also difference in the efficiency between two strains of
permit the export. Between 1986 and 1998, fertilizers Rhizobium  leguminosarum  (Ror)  isolated  from  the
consumption fell strongly, due to the redistribution of littoral (Oran) and (RS) from (Naama). 
land, the release of the markets, the reduction of subsidies These two strains are regarded as biological
and therefore an increase in fertilizers price. [5]. inoculums especially for bean

Other  studies,  had studied the effect of different
organic  manures  on  growth  plants  especially  wheat MATERIALS AND METHODS
[13-18].

The roots of several species belonging to the family Source of the Soil: The substrate used in our experiments
of leguminous plants contain a second symbiotic is taken from an arid region (Naama) which is situated at
association; it’s the case of the mycorrhizae [19]. 400 km western south of Oran (littoral) Fig. 1.

Fig. 1:  Geographic position of source of the stains (ROr) and (RS) (faba bean)
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(a) (b)

Fig. 2(a,b): a) Nodule in root of Vicia faba developed in Naama b) Nodule in root of Vicia faba developed in Oran 

The physical and chemical analyses of arid zone soil The Efficiency of Two Strains of Rhizobium
showed that the texture is sandy, with a basic pH, low
capacity of calcareous and low in nitrogen, phosphorus
and potassium [28].

Source of Seeds: The faba bean seeds (Vicia faba L) were
kindly offered by the plant physiological laboratory and
the laboratory improvement of the plants at the University
of Es-Sénia, Oran. 

The seeds of wheat (Triticum durum, local variety)
were offered by the National Office of Cereals of Oran.

Source of Manures
Organic Manure  of  Plant  Source:  Faba  bean pods
and   empty  were   collected   and   dried   with  the
drying  oven  at  80°  C  during  24  h.  They  were  crushed
in the mortar until obtaining crush or semi powder
considered as plant manure or faba bean flour. 50 g. were
added to pots container 2 kg of soil of the arid region.
Each pot contains 10 seeds of wheat and three repetitions
were carried out.

Organic Manure of Animal Source: The manure of the
ovine  as  well  as  the  poultry was taken of a farm in the
Es-Sénia locality – Oran.

50 g. of each fertilizer were added has each pot. Three
repetitions were carried out.

Chemical Manure: The fertilizer NPK (Profert 100%
soluble, Khirsol) 20:20:20 was utilised as chemical manure.
Three repetitions were carried out.

leguminosarum
Preparation of the Rhizobium Inoculums: Two plants of
faba bean from two sites (littoral and arid) were unearthed
and washed. The nodules (Fig. 2) were disinfected by
sodium hypochlorite 4% for 15 min then were washed
several times with sterile distilled water under aseptic
conditions. Under the same conditions, the disinfected
nodule was crushed, the juice recovered and inoculated
in Petri-dish containing solid medium of Yeast Extract
Mannitol (YEM) [29]. After 48 h of incubation at 28°C, two
test tubes containing 10 ml YEM liquid sterile were
inoculated by Rhizobium leguminosarum from Oran (ROr)
and Naama (RS) respectively. 

An incubation of 72 h at 28 °C has changed the liquid
YEM which becomes white and is regarded as inoculum
(biological manure) of Rhizobium leguminosarum
according to Buchanan and Gibbon [30].

Faba bean seeds disinfected beforehand and
cultivated in pots containing 500g of sterile sand coming
from Naama, were inoculated with 2ml of bacterial
suspension containing less than 10 UFC/ml because the9

turbidity and growth was insufficient [31]. Four
repetitions were carried out.

The seedlings were irrigated by Dond’s Modified
Cron’s Nutrient Solution [32] (KCl: 31.79 g; Ca (PO ) H O:3 4 2 2

18 g; CaSO 2H O: 13.70 g; MgSO 7H O: 5.5 g; K HPO :4 2 4 2 2 4

26.8g; Fe HPO : 2.70 g; CuSO 5H O: 0.5 g; MnSO H O: 0.62 4 4 2 4 2

g; H BO : 0.50 g). 3 3

After 60 days the growth of wheat, 45 days for bean,
the  seedlings  were unearthed and the roots were washed
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carefully. To appreciate the influence of the contribution The Effect of Rhizobium leguminosarum (ROr and RS)
of manure on the plants, the parameters of growth (Length
of the plant, numbers of leaves, a number of grains, the
fresh weight and the dry weight) were measured. In
addition to that, nitrogen and phosphorus content in bean
were determined by Kjeldahl and Rouiller et al.,[ [33]
methods, respectively.

The Study of the Faba Bean Endomycorhizae: Segment
roots of 1 cm length coming from faba bean which
developed in Naama, were placed in a solution 10% KOH
t and were heated to 90 °C for 01 hour. They were then
washed with the distilled water and put in an alkaline
hydrogen peroxide solution H O  (10 v). Once the roots2 2

become whitish, they were washed several times with
distilled water, then placed in 10 % lactic acid solution for
10 min, the samples are then stained with the 0.1% acid
fuschin solution in glycerol and were heated to 90°C for
1 hour [34]. The excess of colour was eliminated by the
setting up from the roots in glycerol during one night. 

Statistical Analysis: The group of data relative to various
species and to various parameters was the object of one
comparison of averages bye couples according to
Dagnélie [35]. 

RESULTS AND DISCUSSION

The results obtained after the inoculation by strains
of Rhizobium leguminosarum (ROr and RS) coming from
two different zones to the faba bean seedlings and the
results obtained from the addition of plant manure to
wheat are gathered in Fig. 3 and Fig. 4.

on the Growth of Faba Bean: Fig 3, 4, show the effect of
the inoculation by the strain of Rhizobium
leguminosarum (ROr and RS), on the contents of nitrogen
and Phosphorus in the bean seedlings. This inoculation
has a net effect on absorption of N, P compared to the
control.

Indeed, the nitrogen proportioned in the faba bean
seedlings inoculated by strain ROr was 0.39%, those
inoculated by RS was 0.34%. On the other hand, the
control contained 0.09% of nitrogen, this means that the
nitrogen fixed by the two strains was 3 times more than
the control.

Other studies, showed that the effective effect of the
artificial inoculation to leguminous plants by powerful
strains of Rhizobium. Our results agreed of those of
Tremblay [36] when the Soya has been inoculated whit
Bradyrhizobium japonicum and of Galiana et al. [37] on
the Acacias.

Also, the results (Fig.3) show that the percentage of
phosphorus (0.4% with ROr; 0.26% with RS) enhanced in
the bean seedling inoculated by Rhizobium
leguminosarum strains compared to the control (0.17%).
Other studies showed that the other functions of the
symbiosis (legume-Rhizobium) which synthesized
siderophores in vitro, could support the absorption of
some elements for example the iron (Fe) in the deprived
soils [38-40].

According to FAO [41] for many poor farmers, the
biological nitrogen fixation is a viable solution, profitable
or complementary to nitrogen manures of industrial
production. Because of using artificial fertilizer coast too
heavy expenditure for the developing countries and the

Fig. 3: The effect of the strains ROr and RS in the % uptake of N and P
     R = Control;    R  =Ror;    R =RS0 1 2
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(a) (b) (c)

Fig. 4: Seedling of faba bean inoculated and control
a- Control
b- Faba bean’s root inoculated by Ror….   Nodule
c- Faba bean’s root inoculated by RS….   Nodule

Fig. 5: The effect of plant manure (bean pods) on the growth wheat
1- Control;      2- Plant manure;      3- Poultry manure

symbiotic fixation of atmospheric nitrogen remains the Data presented in Table 1 showed that the fresh
adopted solution [42]. weight was (0.8g; 0.6 g; 0.3 g; 0.6 g and 0.3 g) with bean

In  the  whole   world,   FAO   [41]   estimated   that manure, ovine, poultry, chemical manure and the control
the cultures fix approximately 40 millions tons of nitrogen respectively. The bean manure was the highest compared
per year by biological nitrogen fixation that is means the to the others forms (Fig. 6). The difference was significant
half of the 90 millions tons due to the production of only in the case of the bean and ovine (p <0.005).
manure. Concerning the dry weight was (0.21 g; 0.188 g; 0.16 g;

The Effect of Different Manures on the Growth treated and the control respectively. This difference was
Parameters of the Wheat: Fig. 5 and 6 show the effect of significantly (p <0.005) in the case of poultry and chemical
different manures on the growth parameters of the wheat treatment.The number of grains was high (9.76 grains; 8.5
compared to the control. There is no visible difference grains; 8.1 grains; 6.7 grains and 6.2) poultry, Ovine, bean
concerning the length and the leave numbers in the in chemical and control respectively. 
treated plants compared to the control. This difference is The difference was only significantly in the case of
showed clearly with the fresh, dry weight and the grain bean,  poultry  and  ovine.  Machhoun  [43]  found  out
numbers. that  manure  of  ovine  8.46%  of hemi-cellulose 18.72% of

0.11 g and 0.17) with poultry; bean; ovine, chemical
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Table 1: Statistical study of different growth parameters in treated samples compared to the control. The results are subjected to a statistical analysis:

comparison of average paired used a test (student Fischer) software used Statistical 6.0

Length Control Nb leaves Control Fresh weight Control Dry weight Control Nb grains Control

--------------------------------------------------------------------------------------------------------------------------------------------------------------

Case of faba bean Average 43.66 43.06 4.63 4.70 0.74 0.36 0.18 0.16 8.10 6.26

P 0.79 ns 0.86 Ns ** 0.00003 0.45 ns * 0.023

Length Control Nb leaves Control Fresh weight Control Dry weight Control Nb grains Control

-------------------------------------------------------------------------------------------------------------------------------------------------------------

Case of ovine Average 46.83 45.20 3.70 4.70 0.61 0.36 0.168 0.169 8.50 6.26

P 0.62 ns 0.033 * * 0.0004 0.95 ns * 0.022

Length Control Nb leaves Control Fresh weight Control Dry weight Control Nb grains Control

--------------------------------------------------------------------------------------------------------------------------------------------------------------

Case of poultry Average 46.33 45.20 4.86 4.70 0.39 0.36 0.21 0.16 9.76 6.26

P 0.65 ns 0.67 Ns 0.58 ns * 0.043 ** 0.0007

Length Control Nb leaves Control Fresh weight Control Dry weight Control Nb grains Control

--------------------------------------------------------------------------------------------------------------------------------------------------------------

Case of chemical Average 34.00 45.20 4.13 4.70 0.64 0.36 0.10 0.16 6.73 6.26

P ** 0.000039* 0.16 Ns ** 0.00001 ** 0.0001 0.42 ns

**: More significant *: significant p < 0.05 ns: no significant

cellulose; 20.68% of lignin; 4.08% of nitrogen total; biomass of matter organic easy to mineralize what
17.21% of ash; 2.83% of matter which can be dissolve in increases the biological activity [45].
ether; 19.19% of the organic compounds in cold water and The presence of endomycorrhizae in the cortex of
5.73%  of  organic  compounds  in  hot  water.  Other faba bean which developed in Naama translated the role
works showed that manure of ovine contained dry matter played by this symbiotic association in the survive of
34.5%; 0.65% of nitrogen;0.46% of phosphoric acid and plants in dry areas [28, 47, 48]. 
0.29% of potassium [44]. The world population does not cease to increase. To

In our work, we have used a new form of plant source nourish this population became a requirement in spite of
fertilizer which was the bean pods considered as green the biotic and abiotic constraints. In Algeria, the
manure. The analyse of the faba bean pods, cultivated in marginalized, semi-arid and arid zones represent a vital
the west of Algeria, dried and crushed, showed that the potential and requires a serious reflection. The soil of
electric conductivity was 2, 24mS/cm at 20 °C; the salinity these areas is low in organic matter and mineral elements.
5.1g./l; pH 6.8; NO  1.15 g./l; NO  1.3 g./l; total N 0.53%; Their restoration and development is thus a requirement3 2

- -

P O  0.10%; K O 0.30%; organic matter 1.01%; SO considering the demographic growth and in spite of the2 5 2 4
2

400mg/l; Fe + 0.01%; Na  0.02%. The incorporation of the political and economic stakes. The contributions of2
+

green manures increased the corn yield significantly [45]. biological and organic fertilizers are complementary to
On the other hand, the physical-chemical study expensive and harmful artificial fertilizers for the

composition of bean showed that it contains: 5 g of environment. The cereals played and play always a
proteins; 10 g of glucides; 0.3 g of lipids; 6.5 g of fibres; significant role in lived of the human. The economy
210 mg of potassium; 18 mg of Magnesium; 105 mg of political was born from the concerns caused by the
phosphorus; 24 mg of calcium and 1 mg of iron and the production and the distribution of these foodstuffs [49].
vitamins (B1; B2; B6, C, A and E) [46]. The results show that the faba bean can produce the

Concerning the contribution of manures with two types of manure, biological and organic, intended for
different  cultures,  [13]  showed  the  effect  of  the the physicochemical rehabilitation of the soils and that a
manure organic contribution on the output in grains of strategy constitutes aiming to the increase in the
(Zea mays L.). The green manures generally bring a production of faba bean and the development of the soils.
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Fig. 6: Effect of different manures on wheat growth 
a- Length;    b- Number of leaves;    c- Fresh weight;    d- Dry weight;    e- Number of grains

Fig. 7: Endomycorrhizae in the cortex of faba bean which developed in Naama, 
 V = Vesicle,    C = Cortex,    CC = Central Cylinder 
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These present works represent a preliminary stage being 11. AOAD (Arab Organization for Agricultural
able to be supplemented by the application on the soil, by
considering the number of Rhizobium leguminosarum
bacteria by plant, the quantity of the bean flour per kg in
hectare and the effect of the faba bean flour on the market
gardening.
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