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ABSTRACT

The effects of organic, mineral, and bio-N- fertilizers
on growth and productivity of pepper plants (Capsicum
annum) CV. (Dolman- 10191) grown in a modified green
house under fertigation system were studied in two
intervals experiments of 2013 and 2014. The results
indicated that, applying organic fertilizer (as biogas
digester residue or farm yard manure at rate 20m’/fed)
combined. with bio-N fertilizer (microbin at rate 4L/fed)
and mineral — N fertilizers at rate of (19-19-19)N-P-K
commercial liquid fertilizer gave the vigorous plants
expressed as plant length, number of leaves and stems as
well as shoots dry weight in both seasons. Moreover, it
increased number of fruits and total fruit yield per plant
as well as the best physical properties of fruits i.e.,
diameter and flesh thickness. In addition, it gave the best
values of total acidity, vitamin C content, TSS percentage,
dry matter and N, P, K, Fe, Mn, Zn, Cu, Ni and Pb
contents of fruits. It could be noticed that organic,
mineral, or bio N fertilizer applied alone has a little effect
when compared with mixed application of two of them or
combines application of all of them.
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INTRODUCTION

Pepper is one of the most popular and widely grown
vegetable crops in the world. Pepper crops are highly
responsive to nitrogen (N) fertilizer application where N
availability may be limited and time of the application is
critical (Taber, 2001).

It is known that nitrogen fertilizers are lost via
nitrate  reduction denitrification and ammonia
volatilization. Moreover, some nitrogenous fertilizer
can be leached to the underground water causing
environmental pollution. Pollutants are transferred
through the plants to human and animals causes serious
disease. Thus environmental pollution as a result of
exaggeration in the application of chemical fertilizers is
reported by Nijjar, 1985. Casale et al., 1995 and Ram
Rao et al., 2007.

Therefore adding organic manures to soil would
improve their physical — chemical and biological
properties which increase soil organic matter, cation
exchange capacity, available mineral nutrition (Mervat
et al., 1995) and this in turn stimulate quantitative as
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well as qualitative characteristics of vegetable crops.
The use of organic matters such as animal manures,
human waste, food wastes, yard wastes, sewage sluge
and composts has long been recognized in agriculture as
beneficial for plant growth and yield, also, soil fertility.
(Joshi and pal Vig 2010).

There is a great debate among scientists about the
role played by microorganisms in promoting plant
growth, while some other investigators directed their
contribution to N, — fixation, solubilization, cellulose
decoposition, etc, other went to production of plant
growth modifying substances by such bio-fertilizers.

El- Sheekh (1997). Many investigators reported that
bio-fertilizer affected plant growth and total yield.

Mean while, Bedaiwi et al., (1997), indicated that,
microbin is considered bio-fertilizer of high
performance as compared to some other bio-fertilizers,
when applied in addition to soil application with 50, 70
or 80 kg N/ fed. For ald or new land. Moreover, Rizk
and Shafeek (2000) stated that bio-N fertilizer has
greater amounts of symbiotic and non-symbiotic
bacteria, which were responsible for nitrogen fixation
by atmosphere. Its application achieved the reduction of
mineral — N by 25% and increasing the availability of
various nutrients by plants as well as increasing the
resistance of plants against root disease and reducing
the environmental pollution by chemical fertilizer
application.

Therefore, the present investigation was conducted
to evaluate the effect of combined application of
mineral N and farmyard manure (FYM) and dried
biogas digester residue as organic N fertilizer with or
without bio-fertilizer on vegetative growth, yield and
fruit quality of pepper plants.

MATERIALIS AND METHODS

Two experiments in a modified controlled
greenhouse under drip irrigation system were carried
out in two intervals seasons of 2013 and 2014 at the
experimental farm, Sabahia Horticultural Research
Station, Alexandria Governorate. The physio- chemical
characteristics of soil samples collected from green
house was explained in table (1).

This research was carried out to investigate the
effect of different N fertilizer sources, i.e., bio, organic
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and mineral — N on the growth and productivity of
sweet pepper plants (Capsicum annum L.) CV.
(Dolman- 10191) which is high yielding and early in
maturation, its origin is England. Chemical fertilizers
(including mineral N) according to the recommended
doses of page (328)NPK (19-19-19) commercial
fertilizer, were added each month during the whole
season under fertigation system forgreen houses. This
experiment included eight treatments which were as
follows:

T, : Mineral — N (control)

T, : Mineral + bio — N

T; : Farm yard manure (low rate of nitrogen), its symbol
(FYM).

T, : Dried biogas digester residue (high rate of
nitrogen).

Ts: Farm yard manure (low rate of N) + bio — N

Te : Dried biogas digester residue (high rate of N) + bio-
N

T;: Farm yard manure (low rate of N)+ bio — N +
mineral — N.

Tg: Dried biogas digester residue (high rate of N) + bio
— N + mineral — N.

The chemical analysis of farm yard manure and
dried biogas digester residue which used in this study is
shown in Table (2). Each experimental plot area was 9

m’ (Three ridges each was 0.5 m in width and 2 m in
length). The treatments were arranged in a completely
randomized block design with three replicates — two
types of organic fertilizers were used, i.e., farm yard
manure which consist of low rate of nitrogen and dried
biogas digester residue which consist of high rate of
nitrogen according to chemical analysis in table(2), the
two types of organic fertilizer was applied as one dose
at the time of bed preparation at (20m’/fed) , the
different amounts of organic fertilizer depending on
different treatment were mixed, the bio fertilizer
(Microbin 4L/fed) was used as suspension added to the
fertigation system for two times the 1% with
transplanting, while the 2™ at the time of initiation of
flowering.

Pepper transplanting was planted in the first week of
Mars in both seasons.

At the vegetative growth stage, random samples of
six plants from each plot were taken after 45 days from
transplanting for determination of plant length (cm),
number of branches and leaves per plant as well as dry
weight of branches and leaves. At harvesting time (60
days from transplanting) pepper fruits were picked
weekly through the harvesting period for estimation of
yield parameters, i.e., number and weight of fruits per
plant, total yield per m”.

Table 1. Physical and chemical characteristics of soil sampled collected for greenhouse

Properties Season 2013 Season 2014
Physical properties
Clay % 45.2 39.5
Silt % 35.1 37.2
Sand % 21.8 23.4
Soil texture Clay loam Clay loam
Chemical properties
*PH 8.5 8.3
#*EC (dSm™) 3.35 3.32
Soluble cations (meq 11):
Ca"’ 3.8 4.6
Mg" 3.6 2.9
K" 21 19
Na 7.2 7.4
Soluble anions:
CO;” 3.1 3.3
HCOy 1.7 1.9
Cr 5.5 5.6
SO,” 2.9 3.2
Total N% 0.19 0.18
Available phosphorus 30.9 30.7
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* measured in 1:25 soil water suspension.
** measured in the water extract of saturation soil paste.

Table 2. Analysis of farm yard manure and dried biogas digester residue used in the
experiment.

Element N P K Fe Zn Cu Cd Ni Cr Pb
Sample % (meq/1)
Farm yard manure 1.06 1.80 120 3830 76.0 20.00 180 168.0 0.00 96.00
Dried biogas digester 2.01 260 670 868.0 740 60.0 16.0 184.0 0.00 54.00

residue

For fruit quality determination, a random sample of
30 fruits from each were taken and the average fruit
weight and diameter as well as flesh thickness were
recorded and also chemical properties of fruits, i.e.,
nitrogen phosphorus and potassium contents, as corbic
acid (vitamin C), total acidity and TSS %, N, Pand K
were determined according Black, (1983), Watanab and
Olsen, (1965) and Jackson, (1965), respectively.
However ascorbic acid, total acidity and T55% were
determined according to A.O.A.C, (1975). Fe, Mn, Zn,
Cu, Ni, Cd and Pb were determined by using an atomic
absorption spectrophotometer. The obtained data of
experiments were subjected to the statistically analysis
of variance procedure and means were compared using
the LSD method at 5% level of significance according
to Gomez and Gomez, (1984)

RESULTS AND DISCUSSION

Vegetative growth characters:

Generally, there was a significant treatment effect on
plant growth by applying dried biogas digester residue
combined with bio-N (Microbin) and mineral — N
fertilizers which gave better plants expressed as plant
length, number of leaves and stems as well as shoots
dry weight in both seasons followed by application of
dried biogas digester residue and bio- N fertilizer
compared with other treatments. However, the lowest
values were obtained from plants treated with only
mineral — N fertilizer.

The difference within the two organic fertilizers
(FYM and dried biogas digester residue) was not
statistically significant. Moreover, there were no
significant differences between (FYM) and (dried
biogas digester residue) + bio — N fertilizer on most
vegetative growth characters (Table 3). It could be
notices that bio — N fertilizer enhanced most vegetative
growth parameters. The noticed effect could be
attributed to the role of bio — N fertilizer that converts
organic — N form to mineral — N form, which is more
preferred by plants. In this concern, El- Karamany et al.,
(2000) reported that the significant effect of bio —
fertilizers may be due to the effect of different strain
groups such as nitrogen fixers, nutrients mobilizing

microorganisms which help in availability of metals and
their forms in the composted material and increased
levels of extractable N, P, K , Fe , Zn and Mn.

Yield and physical properties of fruits:

The obtained results explained that organic fertilizer
(dried biogas digester residue) combined with mineral —
N fertilizer and bio — N fertilizer significantly was the
best treatment compared with other treatments. It gave
the highest number of fruits and total fruit yield per
plant as well as the best physical properties of fruits i.e.;
diameter and flesh thickness in the two seasons
followed by organic fertilizer (FYM) combined with
mineral — N fertilizer and bio — N fertilizer (table 4).
Generally applying organic, mineral and bio — N
fertilizers increased the total fruit yield and enhanced its
physical properties. This effect could be attributed to
that organic fertilizer increased supply of P and K to the
soil, which improves soil fertility. In addition organic
fertilizer has much higher nitrogen, which gives strong
plant growth and fruit yield.

Fruit chemical properties:

It is clear that the same trend was also obtained as
previously mentioned for growth and fruit yield (Table
5). Applying organic plus mineral and bio- N fertilizers
enhanced chemical properties of pepper fruits in
general. It increased values of total acidity, vitamin C
content, TSS percentage, dry matter and mineral content
of fruits. Best results were obtained by organic fertilizer
(dried biogas digester residue) combined with mineral —
N fertilizer and bio — N fertilizer treatment followed by
the organic fertilizer (FYM) combined with mineral — N
fertilizer and bio — N fertilizer in both seasons.
Meanwhile, the differences could not reach the level of
5% significance for vitamin C, TSS percentage and dry
matter as well as Ni and Pb content (Table 5).
Microorganisms convert the organic form of nutrients to
mineral form, which increases its availability and
uptake, in order to enhance chemical properties and
mineral content of fruits. The results of Muniz and Silva
(1989) and Nour (1999) confirming present results. It
could be concluded that organic, mineral, or bio- N
fertilizer applied alone had a little effect if compared
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with mixed application of two of them r combined
application of all of them.
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