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RESPONSE OF GROWTH AND YIELD OF Vicia faba PLANTS
TO SOME ESSENTIAL AND BIO FERTILIZERS.

Faten, S. Abd Elal
Vegetable Res. Dept., National Research Centre, Dokki, Cairo, Egypt.

ABSTRACT

Two field experiments were carried out during the successive season of
2001/2002 and 2002/2003 at the Experimental Station of National Research Centre in
Shalakan (Kalubia Governorate) to study the effect of the essential (NPK, chicken and
cattle ) and bio (Biogein, Microbein and phosphorein ) fertilizers on growth, yield and
its some physiological and chemical properties. The important obtained data are
following:-

Addition of the chemical fertilizer (NPK) obtained the best vegetative growth
characters, the heaviest yield as ton/fed., the highest values of N,P,K Mn,

Zn, Cu and Fe.

Application of Biogein biofertilizer resulted in the highest values of the growth
characters, yield and its components and N, P, K, Fe, Zn, Mn, Cu values
followed in a descending order by microbein and phosphorein application.
The interaction between fertilizer NPK as chemical fertilizer and Biogein as
biofertilizer gave the best growth characters, heaviest yield and the high
concentration of N, P, K, Fe, Mn and Zn.

INTRODUCTION

In Egypt, broad beans considered the principle winter leguminous
crop used as a source of food protein. At present, there is a strong evidence
for the beneficial attention was directed to the nature of the relationship
between biofertilizers partially those possessing a symbiotic activity and
vegetable crops (Gomaa, 1995).

There is a great debate among scientists about the role played by the
microorganisms present in biofertilizers in promoting plant growth. Some
investigators stressed their contribution to N,-fixation, P or K solubilization,
cellulose decomposition. Others stress the production of plant growth
modifying substances by such biofertilizers. Soil microorganisms know as a
phosphate solubilizing bacteria play a fundamental role in correcting the
solubility problem in many soils, by releasing the fixed form to soluble form to
ready for plant nutrition. The organisms capable of carrying out such process
are known as phosphate dissolvers (El-Sheekh, 1997). Microbein gave the
same effect of full nitrogen application, which saves about 1/3 of the
recommended nitrogen application (Bedaiwi et al., 1997).

Biogein has high amounts of symbiotic and non-symbiotic bacteria
responsible for atmospheric nitrogen fixation. Its application reduces required
mineral nitrogen by 25%. The availability of various nutrients, enhances the
resistance of plants to root disease and reduces the environmental pollution
from chemical fertilizer application (Rizk and Shafeek, 2000 and Abdalla et
al., 2001).

Galal (1991) suggested that combination the chemical fertilizers
(ammonium sulphate or urea with an azospirillium microorganisms produced
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more nitrogen uptake than those induced with either chemical fertilizers
alone. Abdel Wahab et al. (1999) reported that applying organic manure and
biofertilizer instead of chemical fertilizer may improve soybean production as
well as protects the environment from chemical pollution and its harmful
effect on human and animal health. Organic manures contain higher level of
the elemental requirements of plant growth. Moreover, they play an important
role for improving soil physical properties. In addition, fertilization with
biofertilizer saved a great amount of chemical fertilization (Bahr, 1997 and
Rizk, 2002), the best plant growth and the heaviest yield were associated
with addition of organic nitrogen and rate 60 kg P/fed in the form of chicken
(Shafeek et al., 2003). Applied of nitrogen in the mineral sources as individual
NPK caused the best promotion of plant growth, total and early yield and
caused increases in values of physical quality of produced fruits and
increased mineral contents of eggplant (Faten, 2003).

MATERIALS AND METHODS

Two experiments were carried out during two successive growth
seasons of 2001/2002 and 2002/2003 at the Experimental Station of the
National Research Centre, at Shalakan (Kalubia, Governorate) to study the
effect of some essential fertilizers (NPK, chicken and cattle) with the
inoculation by some biofertilizer (Biogein, Microbein, and phosphorein) on the
plant growth, yield and its components of vicia faba as well as the elemental
nutrition of it seeds yield.

Whereas, microbein biofertilizer containing nitrogen fixation bacteria
like Rhizobium, phosphorein containing phosphate dissolvers or vesicular
arbuscular mycrohizas and silicate bacteria, but Biogein containing nitrogen
fixation bacteria like Azotobacter.

The soil of experimental field was clay loam in texture with EC 2.3
mmhos/cm, and pH 7.80, available N was 141 meg/L, P 4.9 meq/L, and
exchangeable K was 0.32 meg/L, while chemical analysis of chicken, cattle
manures are given in Table 1.

Table 1. The chemical analysis of the used chicken and cattle manures.

Characters Chicken Cattle
PH 6.5 6.4
EC (mmhos/cm) 5.70 410
Organic carbon (%) 32 7.90
Organic matter (%) 63.20 6.50
Nitrogen (%) 295 0.42
C/ N ratio 11.10 19.10
Phosphorus (%) 1.14 0.41
Potassium (%) 1.80 0.85
Iron (mg/kg) 168 650
Mn (mg/Kg) 241 135
Cu (mg/Kg) 22 11
|Zn (mg/Kg) 110 105
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Broad bean seeds cv. Koprosey were sown on 15" and 10" of
October in 2001 and 2002 seasons, the experiment plot area was 10.5 m?
and included 5 rows (each was 3.5 m length and 60 cm width) and the
distance between plants was 20 cm. All the essential fertilizers were used at
a rate of 61.8 nitrogen units /fed. Whereas, the organic manures (chicken
and cattle) were added at once time during preparing the soil for sowing. The
chemical nitrogen fertilizer added as a form of ammonium sulphate (20.6%)
at two equal times, first before sowing date and the second 45 days late, but
phosphorus added as caicium super-phosphate at rate of 100 kgs/fed at
once time before sowing. The potassium sulphate applied at 100 kgs/fed at
45 days old. The microbein, phosphorein and Biogein were mixed with broad
bean seeds before seeding at rate of 3 packages (600g) of each per fed
according to the recommendation of Ministry of Agriculture.

The normal cultural practices used for the broad bean production, i.e.
irrigation, fertilization and pest control were followed. Plant samples were
taken 75 days after sowing where four plants were chosen from each plot and
the following data were recorded: plant length (cm), number of branches, and
leaves per plant, fresh and dry weight of whole plant and its different organs .
as g/plant, yield of each experimental plot (seed and pods) was weighed and
expressed per feddan as ton. Samples of 20 pods were taken from each
experimental plot and length, diameter and weight of pod (g), also number
and weight of seeds / pod were recorded. At the same time, chemical
analysis, i.e. N, P and K in dry seeds were determined according to the
methods of Pregl (1945), Troug and Mayers (1939) and Brown and Llieland
(1964). But, Zn, Fe, Mn and Cu concentration were determined using flame
ionization atomic absorption according to the method of Chapman and Pratt
(1978).
: The obtained data were subjected to the analysis of variance
procedure and treatment means were compared to the LSD test according to
Gomez and Gomez (1984).

RESULTS AND DISCUSSION

A. Vegetative growth characters:
1. Effect of the essential fertilizers:

Table 2 shows the effect of essential fertilizers, i.e. chemical as N P
K and organic as chicken and/or cattle on the broad bean plant growth
characters during the two experimental seasons of 2001- 2002 and 2002-
2003. The vigor plant growth was recorded when plants received NPK as
chemical fertilizer. But, when chicken manure applied as an organic manure
for Vicia faba, the parameters of growth characters recorded values less than
that which applied by NPK. Using cattle manure fertilizer gave the poorest
growth. The statistical analysis of the obtained data reveals that the
differences within the three essential fertilizers were great enough to reach
the 5% of significant. Those findings were similar in the two experiments.
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It could be concluded that the tallest broad bean plants which carried the
largest number of leaves, fresh and dry weights of leaves and stems, all of
them were produced with using NPK as chemical fertilizer, followed in
descending order by applying chicken manure. Moreover, there were no
significant differences within that two essential fertilizers of chemical and/or
chicken in most parameters of plant growth in both seasons. The obtained
data are in good accordance with that which obtained by Faten, 2003 and
Shafeek et al,2003.

2. Effect of Biofertilizers:

The effect of using Biogein, microbein and phosphorein as

biofertilizers on broad bean plant growth characters of broud bean during
2002 and 2003 seasons are shown in Table 2.
The obtained data indicated that treating broad bean by Biogein caused an
enhancement in the vaiues of plant growth, followed in descending order by
using microbein and the most weak plants were noticed when phosphorein
was used.

The increment in values of plant growth by seed inoculation of
Biogein may be attributed to that the broad bean is one of the leguminous
plants which needs to nitrogen at the early plant growth stage for the initiation
of microorganisms activity particularly, the nitrogen fixation bacteria,
whereas, applying Biogein, which already contains that nitrogen fixation
bacteria. Thus, may be accelerated the nodulation, yet enhanced plant
growth.

Generally, many investigators studied the behavior of some
leguminous crops to the nodulation by biofertilizers and reported that, this
type of fertilization caused an increase in plant growth parameters (Yanni,
1990; Ahmed et al., 1994; Badr and Estefanous, 1997; Hussein et al., 1999
and Abdalla et al., 2001).

3. Effect of the interaction:

The interaction between using NPK, chicken and cattle as essential
fertilizers and the nodulation by Biogein, microbein and phosphorein as
biofertilizer and their effects on the growth of broad bean plant during the tow
seasons are shown in Table 2. Generally, the interaction treatments
significantly affected the various values of plant growth in two experiments,
except the dry weight of stems in 1% season and average number of stems in
2" season. In spite of the no-significant response of the before mentioned,
the most vigor plant growth were noticed when Vicia faba plant fertilized by
NPK as chemical fertilizer and with seed nodulation by Biogein as bio-
fertilizer. These were true in both experiments. The same trend of results
were recorded by Galal, 1991 and Rizk, 2002.

B. Total yields and its components:
1. Effect of the essential fertilizer:

Broad bean pods characters expressed as length, diameter, average
weight (g), numbers / plant and of seeds number/ pod, as well as seeds
weights expressed as average weight of 100 seeds (g), average weight of
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seeds / plant and as (ton/fed) all of them influenced by the different essential
fertilizers, i.e. NPK, chicken and cattle fertilizers are presented in Table 3.
Whereas, the best values of total yield and its components recorded with that
Vicia faba plants which supplied NPK as chemical fertilizer, followed in
reducing order by that plants received chicken manure, and lastly, by that of
cattle manure application. However, the statistically analysis of the obtained
data reveals that the variation within the application of the three essential
fertilizers were enough to be significantly at 5% level. These were true for all
criterias of total yield and its components with exception of length of pod and
average number of seeds / pod in 2" season only. Moreover, the data in
Table 3 showed the differences within the two used organic manure were no
great in most yield parameters.

It could be concluded that the highest and best quality of broad bean
yield under the condition of these experiments were found if that plants were
fertilized by chemical fertilizer compared with that received organic manure.
These were true in both experiments.

Generally, the superiority in total yield might be attributed to the more
solubility and availability of chemical fertilizer over than organic ones. But, the
higher values of total yield and its components which obtained by using
chicken might be own to its rich in the nutritional values than cattle manure.
The obtained results are in good accordance with that of previous
investigators such as Bhandari et al. (1989) and Shafeek et al. (2003).

2. Effect of biofertilizers:

The nodulation of broad bean seeds by Biogein, microbein and
phosphorein as biofertilizer had an increase in total yield and its components
as shown in Table 3. The seeds treated by Biogein resulted in the highest
and best quality of yield, followed in descending order by the nodulation by
microbein and lastly by phosphorein. However, the variation within the three
biofertilizers were great, to obtain a significant values. However, the
response of broad bean plants to biofertilizers were studied by many workers
and reported that the yield and its components recorded a significant
increase in number and dry weights of nodules, growth and yield of faba bean
as compared with untreated treatment (Johal and Chahal, 1994, ,; Badr and
Estebanous, 1997 and Hussein et al., 1999). Others reported that the
nodulation of bio-fertilizers enhances the resistance of plants to root disease
and reduce the environmental pollution from chemical fertilizer application
(Rizk and Shafeek, 2000 and Abdalla et al., 2001).

3. Effect of the interaction:

The total yield of faba bean and its quality influenced by the
interaction within the essential and bio-fertilizer as shown in Table 3.
Whereas, the pod length and diameter, and average number of pods / plant
and average weight of seeds / pod in two seasons and average weight of 100
seeds (g)only in 2" season were not significant responded by the interaction
treatment. In spite of the non-significant response, the obtained data reveals
that the plants which received the chemical fertilizer (NPK) and their seeds
nodulated by Biogein had the great at values of total yield and its
components. These were similar in 2002 and 2003 experiments.
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C. Nutritional values:
1. Effect of the essential fertilizers:

The addition of NPK as chemical fertilizer for broad bean plant
caused a significant increase in N, P, K and Fe of the seeds tissue during the
two seasons of. Moreover, the chicken manure application had an
enhancement in the above mentioned elements if compared with the
application of cattle manure. As the same, the behaviour of Mn, Zn and Cu to
the essential fertilizers, but by no significant variation. These findings were
true in the two experimental seasons.

It could be summarized that the chemical fertilization increased the
elemental nutrition in Vicia faba seeds. This may be attributed to its
availability and solubility, which in turn to present the N, P and K with enough
quantity in the suitable time. On the contrary, organic manure needs enough
time to change the form of elements from organic to mineral through the
mineralization.

Many investigators studied the response of minerals to the chemical
and organic fertilizers and obtained a result is in good accordance with that
data written here (Faten, etal., 2002 and Faten, 2003).

2. Effect of biofertilizers:

Table 4 shows clearly that the inoculation by Biogein for broad bean
seeds caused a promotion in absorbing the elements, hence increased their
values in yield seeds. However, the differences within the three biofertilizers
which used were significantly only for N, P, K and Fe and were not for the
other elements. This findings are in accordance in the two experimental
seasons. In spite to the no significant effect of biofertilizer on some elements,
but it could be said that, as a general, the biofertilizer had an enhancement
on the absorption of the nutritional elements to root tissues, thus did to
increase their values in yield tissues.

The biofertilizer "microbein inoculants" play a main role in the
transformation of one or more of the plant nutrient elements (Archad and
Frankeberger, 1989 and Bedaiwi et al., 1997). Where, the same authors
reported that Biogein was the most biofertilizerts make nitrogen available for
plant nutrition.

3. Effect of the interaction:

The interaction between the application essential fertilizers and the
inoculation with biofertilizer affected the elemental nutrients of seeds yield of
Vicia faba plant during the seasons of 2001-2002 and 2002-2003. As a
general, the application of chemical fertilizer with Biogein resulted in the
highest values of minerals in seeds tissue. Whereas, the content of N and Fe
in two experiment, K in 1% one and P in 2" season, all of them responded
significantly. Whereas, the results which obtained by Galal, 1991 and Abdel-
Wahab et al., 1999 supported the recorded data here.
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