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ABSTRACT

Two experiments were carried out in the plastic houses of El-
Bosaily Protected Cultivation Unit in 1998 and 1999 to study the
response of sweet pepper plants to bio-fertilizers, i.e. local media,
Microbein, Phosphorein, Phosphorein + biogein (1:1) and Biogein.

Data indicated that all bio-fertilizer treatments improved the
vegetative growth of the plant compared with the control (no-
biofertilizer). Plant growth, expressed as fresh and dry weight contents
of plant organs, was the highest with phosphorein + biogein, followed
in decreasing order by microbein, phosphorein and lastly with
moculation by local media. Fruit yield, average fruit weight and number
of fruits per plant were the highest with plants inoculated with the
mixture of phopshorein + biogein, followed in a descending order by
microbien, phosphorein, biogein and local media. Fruit chemical
composition showed its highest measurements of N and Zn with
phosphorein + biogein treatment, and total acidity with phosphorein.
The lowest values of vitamin C, total acidity, N, P, K, Fe, Mn, Zn and
Cu were recorded with local media treated plants.
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1. INTRODUCTION

At present , there is a strong evidence for the beneficial impacts
of bio-fertilizer inoculants to field crops. However, little attention was
directed to the nature of the relationship between bio fertilizers
particularly 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 ...etc. while others stress the
production of plant growth modifying substances by such bio-fertilizers.

Soil microorganisms known as phosphate solubilizing bacteria
play a fundamental role in correcting the solubility problem in many
soils, by releasing the fixed form to soluble form to be ready for plant
nutrition. The organisms capable of carrying out such process are
known as phosphate dissolvers (El-Sheekh, 1997).Microbin, Nitrobien
gave the same effect of full nitrogen application which saves about 1/3
of the recommended nitrogen (Bedaiwi ef 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 % , increases 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).

Biological fertilization of plants by N2-fixing bacteria gained
importance in the last years. This method of fertilization aims to
minimize the environmental pollution of mineral fertilizers and
decreases costs. The effect of inoculation of plants with such bacteria on
plant yield and productivity was studied by some investigators (El-
Metwaly, 1998).

Utilization of bio-fertilizers in the form of Microbein is very
successful in minimizing chemical fertilizer to half of the recommended
dose under newly reclaimed soil conditions. Reducing chemical
fertilizers plays a great role in protecting the environment from
chemical pollution. The significant effect of bio-fertilizers may be due
{0 the effect of different strain groups such as nitrogen fixers, nutrient
mobilizing microorganisms which help in increasing the availability
of minerals and their forms in the composted materials and increase
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levels of extractable NPK (macro nutrients) or Fe, Zn, Mn {micro-
nutrients) (El-Kramany et al., 2000).

This study was carried out to investigate the influence of some
bio-fertilizer treatments on the growth and productivity of sweet pepper
plants grown under plastic houses in the newly reclaimed soil.

2. MATERIALS AND METHODS

Two experiments were carried out in the plastic houses at the
Protected Cultivation Unit of El-Bosaily, Behira Governorate during
1998 and 1999 seasons to study the influence of four types of bio-
fertilizers, viz., Local Media (prepared by the National Research Centre
containing Mychorrizae, Pseudomonas, Putrde, Bacillus megatherium,
Fungi mixture), Microbein (a nitrogenous biofertilizer containing
nitrogen fixation bacteria like Rhizobium), Phosphorein (a phosphorus
biofertilizer containing phosphate dissolvers or Vesicular Arbuscular
mycrohizas and silicate bacteria), Biogein (a nitrogenous biofertilizer
containing nitrogen fixation bacteria like Azotobacter) Biogein
(produced by Ministry of Agriculture) and a 1:1 mixture of Phosphorein
and Biogein , as compared to the control (without bio-fertilizer) on
pepper plants growth and fruit yield and quality.

The experimental soil was sandy in texture with a pH of 7.92 and
£.C. 3.0 mmhos. Soil chemical analysis shows that it contains 11.6
meg/l. of Mg, 12.77 meq./1 of Na, 11.8 meq./l of Ca, 2.95 meq./{ of
HCO3 and 3.46 meq./l of Cl.

Each experiment included 6 treatments, ie five bio-fertilizer
treatments and a control (without bio-fertilizer).Bio-fertilizer treatments
were added at a rate of 2 kg/plastic house i.e. 540 m*.

All treatments received chemical fertilizers according to the
recommended rate by the National Committee of Protected Cultivation
(El-Beltagy and Abou-Hadid. 1988), i.e. 3 m’ chicken manure + 100 kg
ammonium sulphate (20 % N) +75 kg calcium superphosphate (16.5 %
P,0s) + 50 kg potassium sulphate (48 % K,O)/house.

Pepper seedlings of cv. Golden hybrid were planted on 20 and 28
of August 1998 and 1999 seasons, respectively. The experimental
treatments were arranged in a completely randomized block design with
three replicates. Experimental plot area was 20 m*.
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2.1.Samples
2.1.1. Vegetative growth samples

During the vegetative growth period, a random sample of three
plants from each replicate was taken, 60 and 90 days after pianting,
Plant length (cm), number of leaves and branches per plant, fresh and
dry weights of whole pepper plant and its leaves and branches were
recorded.

2.1.2. Fruit yield and its quality

At harvest time, yield parameters, i.e. fruit number per plant and
average fruit weight., early and total fruit yield as tons per house were
recorded.

2.1.3. Chemical composition

A random sample of ten fruits was taken from each treatment
during the 4 harvesting time and was subjected to the determinations
of ascorbic acid (Vitamin C) and total acidity contents according to
A.O.AC. (1975), nitrogen, phosphorus and potassium contents
according to Black (1983), Watanab and Olsen (1965) and Jackson
(1965), respectively.

Micro-elements, i.e. Fe, Mn, Zn and Cu were measured using the
Atomic spectrophotometer (Philips) according to Chapman and Pratt
(1961).

Data obtained in both seasons were subjected to statistical
analysis and means were compared using the L.S.D. method at 5 %
level of significance according to Snedecor and Cochran (1980).

3. RESULTS AND DISCUSSION

3.1. Growth

Tables (1 & 2) show the growth characters of pepper plants at
stages of 60 and 90 days after transplanting during the seasons of 1998
and 1999 as affected by the inoculation of different bio-fertilizer
compounds. The bio-fertilizers used significantly increased all plant
growth parameters, growth of pepper plants was more vigorous as
compared to the control. These findings were true at stages of 60 and
90 days after transplanting. It could be abstracted that the best plant
growth, expressed as number, fresh and dry weight of leaves and/or
branches was associated with the use of phosphorein + biogein. In a
decreasing order by the inoculation with microbein, biogein,
phosphorein and lastly by the local media.
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According to the obtained results, the use of phosphorein together with
biogein caused a superiority in dry weight of whole plant of (18.7 and
349 %) over the control respectively for stages of 60 and 90 days in the
{* season. This superiority was also obtained in 2™ season amounting
(9.1 and 184 %). The superiority of using the bio-compound of
phosphorein + biogein compared to any individual treatment may be
due to the release of the fixed phosphorus from the soil, and fixing
nitrogen, hence increasing the concentration and availability of these
two elements (P and N) in the root zone. Phosphorus plays a great role
in enlargement and cell division as well as the synthesis of nucleic
acids. Nitrogen also enhances protein synthesis, division and
enlargement of cells as well as it is important for the photosynthetic
processes. Thus, an increase in plant growth and its development was
obtained. Application of microbein resulted in the second order of
biofertilizer stimulation effect after using phosphorein + biogein, hence
microbein contains bacterial strains which act on releasing P and N
from soil materials. Other investigators recorded a similar trend (El-
Khattat, 1992 on wheat and broad bean, El-Awag el al., 1993 on
soybean, and El-Sheekh, 1997, El-Kramany et al., 2000 and Rizk and
Shafeck, 2000 on other crops).

3.2. Total fruit yield
Table (3) and Fig. (1) present the total and early fruit yield
(ton‘house of 540 m?) as well as the average number of fruits/plant and
the average weight of fruit obtained in both seasons. All traits were
significantly affected at the 5 % level by the different biofertilizer
treatments where the mixture of phosphorus with biogein together
produced the heaviest tonnage per house, followed in descending order
by the inoculation of microbein, phosphorein, biogein, then local media.
On the other hand , the results obtained showed that the lowest fruit
vield of pepper was recorded with plants which did not receive any
type of bio-fertilizer (control). The superiority of using the mixture of
phosphorein with biogein together over the control treatment amounted
to 2.81 ton/house, (79.1%) in the first season and 2.48 ton/ house
(65.6%) in the second season.
Concerning the early fruit yield of pepper, the data obtained revealed
a trend completely similar to that of total fruit yield. In other words it
could be shown that the pepper plants inoculated with a mixture of
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phosphorein and biogein resulted in the highest value of early fruit yield
(0.51 and 0.50 ton/house in 1" and 2™ season, respectively).

The average number of fruits per plant recorded its highest
value (29 fruits/plant) by using the mixture bio-fertilizer. Moreover, the
heaviest pepper fruits, /.e. 183 and 180 g.were associated with applying
the mixed bio-fertilizer.

It could be summerized that all types of bio-fertilizers used
gained an enhancement in total and early fruit yield of pepper. In
addition, within the different bio-fertilizers, the mixture of phopshorein
and biogein gave the heaviest total and early fruit yield. On the
contrary, application of local media resulted in the lowest total and
early fruit yield. These findings were similar in the two experimental
seasons. The high total yield obtained from using the mixture of bio-
fertilizer may be due to the increase of the estimated attributes either in
leaves or branches. However, the picture reflected a significant increase
in leaves and branche number, fresh and dry weight of pepper plants,
and its organs leading to a large increase in the production of pepper in
this experiment. On the other hand, the mixture of phosphorein and
biogein together, acted mainly in increasing the availability of
phosphorus and nitrogen, and con sequently increasing their absorption
by  the plant. It is well known that each of the two elements plays a
main role in the plant development and production. Nitrogen is present
in chlorophyli molecule and a component of all proteins. Phosphorus is
important for early maturity and for fruit production. It functions as a
part of the enzyme system having a vital role in the synthesis of other
compounds from carbohydrates and is a constituent of nuclear proteins.

The results reported by Ahmed et al., (1997) working with
Nitrobeine, El-Sheekh, (1997), Bahr, (1997) and Livosa et al., (1997)
working on broad bean, as well as Mansour, (1998), El-Kramany and
Bahr (1999) and Rizk and Shafeek (2000) are in good agreement with
the present results,
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3.3. Fruit chemical compasition

The effect of the inoculation with bio-fertilizers as compared to
the control (without) treatment on some nutritional values of pepper
fruits during the two experimental seasons is shown in Table (4). Data
indicate that the total acidity, nitrogen and zinc contents in two seasons,
and nitrogen content only in the 2™ season recorded significantly high
values at 5 % level as compared with the control.

Moreover, the highest values of N and zinc were obtained by
using the mixture of phosphorein and biogein, whereas the highest value
of total acidity was recorded by addition of phosphorein only. These
results held good in both experiments. Generally, under the conditions
of this study it could be concluded that the bio-fertilizer addition
produced an increase in values of all studied parameters of the chemical
composition of pepper fruits when compared with the control (without
bio-fertilizer). In spite of the non-significant differences in some cases,
it could be stated that the highest values of the above mentioned criteria
were estimated when phosphorein and biogein were mixed and used
together. On the opposite, within the different media used here, using
local media resulted in the lowest values of vitamin C, total acidity, N,
P, K, Fe, Mn, Zn and Cu in tissues of pepper fruit. The studies of
several workers (Abd El-Ghaffar, 1994, Ahmed ef al., 1997 who
worked with Nitrobein . El-Sheekh, 1997, Mansour, 1998 and El-
Kramany ef al., 2000). support the results reported here.
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