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ABSTRACT

A trials was carried out at Borollous site, Kafr EL-Sheikh Governorate, North

Nile Delta region during the winter seasons of 2003 and 2004, to study the effect of

organic and biofertilizers on snap bean plant growth, yield and its components as well

as pod quality, under clear polyethylene low tunnels and using fertigation through drip
irrigation system.

The results can be summarized as follows:

- Vegetative growth i.e., plant height, number of leaves, stem diameter, plant dry
weight percentage, number of branches per plant and plant leaf area showed
increasing the values towards the use of chicken manure with biofertilizer
compared with chemical and compost fertilizers.

- Application of chicken manure at the rate of 30 m’/fed. with biofertilizer gave the
highest early and total yield of pods than other treatments.

- Chicken manure treatment plus biofertilizer improved pod content of N.P. K. and
total sugars.

The addition of biofertilizer to the organic manure (compost or chicken
manure) enhanced the biological activity of total microbial count i.e., count of nitrogen
fixing bacteria, both dehydrogenase and nitrogenase activities and CO; evolution.
These results were in comparison with the treatments received organic manure only
at the rate of 10 m® fed"'. Results also revealed that the highest soil bioiogical activity
was due to the application of 40 m® chicken manure plus biofertilizer in both tested
seasons. Accordingly, this study ensured that the use of organic fertilizers
accompanied with biofertilizers was more beneficial than the use of crganic fertilizers
alone in bopth tested seasons. )

INTRODUCTION

Organic agriculture started in Egypt in 1978. This sort of Production
was mainly for medicinal herbs for both local and export market. The total
acreage of organic agriculture in Egypt reached about 15000 feddan in 2003,
with a full range of products including medicinal herbs, fresh vegetables,
fruits, field crops and cotton EL-Araby, 2003).

Snap bean is one of the important vegetable crops in Egypt, which has
a great weight for both local consumption and export. Egyptian Ministry of
Agricuiture aimed to extend the cultivation area of snap bean especially in
newly reclaimed land because of its economical value. Snap bean is the
second exportable vegetable crop in Egypt.

A great attention has been focused on the bio agriculture production by
using organic fertilizers and biofertilizers in European countries in order to
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avoid plant and environmental pollution with different elements and also to
reduce the use of mineral fertilizers.

Snap bean needs little quantity of fertilizers (40 kg N + 48 kg p20s +
48kg k,o/fed) than any vegetable crop for producing a good yield.

The addition of organic matter improved the physical, chemical and
biological properties of soils and in turn improved the ability of the plant to
absorb nutrients (Sterrett, et al., 1988 and Harrison & Staub, 1986).

The application of biofertilizers is economically important to reduce the
use of mineral fertilizers and ecologically to avoid environmental pollution.
Many auotrophic bacteria produce and also endogenous phytohormones like
auxin, cytokynins and gibberellins and therby enhance growth of roots and
shoots (Jagnow et al., 1991). Azotobacter is also known to produce an ether
soluble fungistatic substances which, inhibit the growth of fungi like
Alternaria, Fusarium and Rhizoctonia solani (Gupta et al, 1995). It was
concluded that inoculation with N-fixers can save half of the normal field rate
of inorganic nitrogen fertilizer (Subba Rao 1979, Badawy et al., 1997). It was
demonstrated that Azospirillum inoculation to cereal crops can save about 20
unit of nitrogen (Omar and Hassan 1993). The beneficial effect of No~fixing
bacteria inoculation has been proved by many scientists at different parts of
the world on plant growth, dry weight, total nitrogen content and yield of
various crops (Nayak et al., 1986). There are specific bacteria responsible for
fixing nitrogen by symbiosis with legumes such as snap bean, but occasional
inoculation failures may be resulted from microbiological competition, density
of protozoalysis with bacteriophages and susceptibility to toxins produced by
other groups of organisms, which, suppress the desired microsymbiont and
prevent infection initiation (Subba Rao, 1979). For these reasons, the
investigators had recommended that inoculation with associative N~fixers
such as Azospirillum as an alternative mean to enhance plant growth in the
absence or presence of Rhizobia. This biotechnology might save up to 50%
of the cost of nitrogen fertilizers and also gave a healthy product {Subba Rao,
1979, Badawy et al, 1997) or increased crop productivity (Bashan et al,
1989).

Safaa Mansour (2002) showed that substituting inorganic nitrogen
fertilizers with the biofertilizer Nitrobein (Mixture of Azotobacter and
Azospirillum till 50% was quite enough to produce high marketable yield of
sweet potato. Organic manure was found to play an important role in
increasing growth, yield and its components of many crops. Hanna & Gizy
(1999) found that organic manure gave positive and significant increment for
snap bean plant growth, leaf area and number of pods per plant. Sarig et al.,
1984 showed that Azospirillum inoculation increased dry matter and mineral
accumulation in plant parts of legumes. Shahaby (1981) found that cowpea
and pea inoculated with Azospirillum recorded increased weight of dry pods/
plants, number of pods/plant along with a significant increase in the yield of
green pods/ pea plant. EL-Shimi (2004) found that vegetative growth
characteristics of snap bean cv. Bronco expressed as plant height, number of
branches and leaves, leaf area as well as fresh and dry weights per plant
were significantly increased when the plants were fertilized with biofertilizer,
organic manure compared with the control. Samira EL-Gizy (1990) studied
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the effect of chicken manure on common bean, the results showed that
weight and length of pods were increased by manure application Singer et
al., 2000 on snap bean; EL-Bassiony 2003 and Ewais 2003 on common bean
they found that biofertillizer increased nitrogen, potassium and sugar content
in pods and decreased fiber percentage as compared to bean without
biofertilizer. 5 ' g

(EL- Kholy, 1998) application of organic fertilizer and/or biofertilizer in
agriculture are potential substitute substances for chemical fertilizers and
they are environmentally safe and appropriately eftective. Such
improvements in soil biological activity that achieved due to the application of
organic manure combined with biofertilizer were also noted by Mervat and
Dahdoh (1995) who reported that organic manure (chicken manure and
farmyard manure) stimulate biodegradation through increasing the population
and activity of microorganisms in the soil and in turn increased the biological
activity and soil fertility. Khalil et al, (2004) found that the combination
between chicken manure and biofertilizer (Azospirillum brasilence and
Bacillus megatherium phosphaticum) enhanced wheat growth increased yield
and NPK uptake by straw and grain. They also added that bioorganic farming
in sandy soil improved the biological activity in terms of increasing
nitrogenase and dehydrogenase activities and the manure of microorganisms
in the sandy soil. Samira EL-Gizy et al. (1999) working on snap bean found
that Azospirillum increased significantly pod average fruit weight compared to
control treatments. Abd EL- Latif et al., (2005) stated that organic fertilizer
and biofertilizer applied to maize crop cultivated under sandy soil condition
improved yield and yield components due to the increase of nutrient
availability resulted from high microbial activity.

The aim of the present work is to study the effect of organic manure
(Biogreen compost and chicken manure) and biofertilizer (Azotobacter and
Azospirillum) on plant growth, yield and its components as well as fruit quality
of snap bean and some microbiological activities under clear polyethylene
low tunnel conditions.

MATERIALS AND METHODS

An experiment was conducted at Borollous site, Kafr EL-Sheikh
Governorate, North Nile Delta under clear polyethylene low tunnels
conditions during the winter seasons of 2003 and 2004, to study the effect of
organic and biofertilizers on snap bean plant growth, yield and its
components as well as pod quality.

Seeds of snap bean (Phaseolus vulgaris L.) cv. paulista were sown on
the 5" of January 2003 and 2004 on beds, the width of the bed was 1m and
the length was 20m. Four rows have been planted on each bed at a distance
of 20cm between rows and 5-7cm between seeds on the row. Every bed has
two lateral drip irrigation pipes and the distance between drippers was 30cm.
The experiment included 11 treatments as follows:

1- 10 m°® of Bio- green compost / fed.
2- 10 m*® of Bio- green compost with biofertilizer / fed.
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3- 20 m’ of Bio- green compost with biofertilizer / fed.

4- 30 m’ of Bio- green compost with biofertilizer/ fed.

5- 40 m® of Bio- green compost with biofertilizer/ fed.

6- 10 m? of chicken manure / fed..

7- 10 m® of chicken manure with biofertilizer / fed.

8- 20 m’ of chicken manure with biofertilizer / fed.

9- 30 m® of chicken manure with biofertilizer / fed.

10- 40 m® of chicken manure with biofertilizer / fed.

11- Control chemical fertilization according to recommedes of ministry of
agriculture.

The compost and chicken manure were added during soil
preparation. The biofertilizer was added at three split doses.

1- The first dose 50ml (40 spors mL™") Kg' was applied by inoculating the
seeds before sowing.

2- The second dose (20 L fed. ") after twenty five days from sowing by
adding liquid culture of biofertilizer to the soil through irrigation system.

3- The third dose (20 L fed. ")during the flowering period.

Uniform cultivation practices were performed according to the
recommendation of Ministry of Agricultural, in Egypt.

The previous treatments were arranged in four replicates using
complete randomized block design.

Physical and chemical properties of the experimental soil are
presented in Table (1). The analyses of the used chicken manure and
compost are shown in Table (2). The biological properties of the soil, chicken
manure and compost are shown in Table (3).

Inoculum preparation:

Azotobacter chrococcum and Azospirillum were initially isolated from
the soil rhizosphere of maize in the Agric. Res. Center (ARC), Giza, Egypt.
The most efficient strains were screened and used as an inoculants for trials.
The mother culture of Azotobacter strain was grown on modified Ashby's
medium of Abd-EL-Malek and Ishac (1968) while the mother culture of
Azospirillum strain was grown on N. deficient lactate medium of Dobereiner
et al. (1976). Inoculum was prepared by subculturing the Azotobacter and
Azospirillum mother culture on nutrient agar in Kolle fiasks for 72 hrs, after
which the heavy growth was then scratched and transferred to sterile tap
water and thoroughly mixed. The prepared inoculum was then used to
inoculate seeds.

Seed Inoculation:

Before sowing, seeds were soaked in a culture suspension for 30
minutes using 16% Arabic gum solution as sticking agent, then air dried and
then sown. While, for the uninoculated plots (control), the seeds were
similarly treated with the medium without Azotobacter or Azospirillum. When
the seedlings were at 3-4 leaf stage added to soil nearly the seedlings hills
through the drip irrigation system. Similarly it was added for the second and
third inoculation doses.
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Measurements were as follows:
1- Vegetative growth:
Random samples of ten plants from each replicate were chosen at
the flowering stage and following data were recorded:-

- Plant height (cm) was determined from the cotyledon up to the highest
growing tip.

= Number of leaves / plant.

- Stem diameter (em.).

- Plant dry matter percentage: Sample of fresh plants were weighed and
dried at 70°C until reached a constant weight and percentage of dry
Mmatter was calculated,

- Number of branches / plant.

- Leaf area (cm?) the six leaf from the meristemic tip of the main stem of
each treatment was measured using LI- 3000 portable Area Metter
(PAM).

2- Yield and its components:

- Pod length (ecm.)

- Pod diameter {cm.)

- Average fruit weight (gm.)

- Early yield (ton/feddan) pods of first four harvests from each treatment
were weighed to calculate the early yield per feddan.

- Total yield (ton/feddan). Ali pods harvested from each treatment along
the harvesting period were weighed to calculate the total vyield per
feddan.

3- Chemical composition:

A- Total nitrogen, phosphorus and Potassium were determined in the dry
matter of leaves and pods according to the methods described by Pregl
(1945), Trough and Mager (1939) and Brown and Lilliang {19486),
respectively.

B- Chlorophyll content (A, B) and total carotenoids (mg/100g fresh weight)
were determined in plant foliage according To A, O. A. C. (1980).

C- Fiber content (%) and total sugars (%) were determined in pods
according to the methods described by A.0.A.C. (1980) and Smith et al.
(1958).

All obtained data were Statistically analyzed for variance and the mean
values were compared at 5% levels of LSD according to Snedecor and
Cocharn, 1982).

4- Microbiological determination:

At harvest, the remained soil was subjected to determine total number
of nitrogen fixing bacteria (Azotobacter and Azospirillum) (Cocharn 1950),
Co, evaluation (Pramer and Shmidt 1964) and dehydrogenase activity
(Casida et al,, 1964), while, nitrogenase activity (N -ase ) was estimated in
snap bean root rhizosphere area as noted by Leth Bridge et al. (1982) and
total bacteria by decimal serial dilutions (Allen; 1859),
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RESULTS AND DISCUSSION

1- Vegetative growth:

Data in Table (4) show the response of plant vegetative growth to
different tested treatments on both years of study. Vegetative growth, i.e.,
plant height, number of leaves, stem diameter, plant dry weight
percentage, number of branches per plant and plant leaf area exhibited
different responses towards the use of organic and biofertilizer compared
with chemical fertilizers (Control). Chicken manure with biofertilizer increased
the values of vegetative growth parameters than Bio-green compost.
Application of chicken manure with biofertilizer at the rate of 20m°, 30m* and
40m® ffed. gave the highest values in most vegetative growth parameters ie.
plant height, number of leaves, number of branches and leaf area compared
with the chemical fertilization. The lowest values for plant height, number of
leaves, stem diameter, number of branches and leat area were observed
with the application of the compost in both seasons. These results are in
agreement with those of EL-Shimi (2004) who stated that the vegetative
growth characteristics i.e. plant height, number of branches and leaves,
average leaf area as well as fresh and dry weight per plant of snap bean
were significantly increased when the plants were fertilized with biofertilizer
or organic manure compared with the control treatment. Regarding the effect
of biofertilizer on vegetative growth, results are in accordance with those
reported by Cupta et al., (1995) and Badawy et al. (1997) on tomato; Samara
EL-Gizy et al. (1999); Jagnow et al. (1991) and Nayak et al. (1979) on snap
been and Hana and EL-Gizy (1999) on common bean.

2- Yield and its component:
a- Pod characteristics.

Concerning pod characters, Table (5) indicated that no significant
difference in pod diameter was noticed in both seasons. The pod diameter
ranged between 0.5 - 0.7 cm.

Both 20 m® and 30 m® / fed. chicken manure accompanied with
biofertilizer increased pod length and average fruit weight in both seasons
compared with other treatments and control. Meanwhile average fruit weight
obtained from compost treatment was significantly lower than control.
However chicken manure gave similar average fruit weight as control this
was time in both years of study. These results are similar to those of Samira
EL-Gizy et al (1999) worked on snap bean who found that Azospirillum
inoculation increased significantly pod average fruit weight compared to
control treatment. Samira EL-Gizy (1990) studied the effect of chicken
manure on common bean, the results showed that weight and length of pods
were increased by manure application.

b- Early and total yield:

Results in Table (5) indicated that 10m? chicken manure + biofertillizer
/ fed. gave greater early yield than the same rate of chicken manure without
biofertilizer being significant in the first season only. Higher rate of chicken
manure i.e. 30 m> /fed. + biofertilizer resulted in significantly higher early
yield than either 10,20,40 m® /fed.
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chicken manure, any compost treatment used or control in both years of
study. It seems that 30 m® chicken manure + biofertilizer was the most
reliable treatments in producing high early yield of snap beans under the
condlttons of this experiment Regarding total yield, chicken manure at a rate
of 10 m® /fed. + biofertilizer gave significantly greater total yield than the
same rate when applied in two years of study without biofertilizer. In the
mean time chicken manure at a rate of 30 m® /fed. + biofertilizer had similar
trend on total yield as that of the early yield. The increase in yield of snap
been could be due to the increase in average pod weight and / or number of
pods.

These results are in parallel with those reported by Samira EL-Gizy et
al. (1999) on green bean; Bashan et al. (1989) and Gupta et al. (1995) on
tomato; Shahaby (1981) and Safaa Mansour (2002) on sweet potato.

3- Chemical compositon:
3-1- Plant foliage.

Data in Table (6) showed that there were significant differences
between treatments in N, P, K, chlorophyll content and total corotenoids of
plant foliage in both segsons. Significantly high N, P, K of the plant foliage
was obtained with 30 m® chicken manure + biofertilizer / fed. compared with
control.

Similar trend was found for chiorophyll and carotenoids contents.
Generally, compost treatments gave lower N,P,K chionophyll and
carotenoids contents compared with controls. The results obtained by Omar
and Hassan 1993 on cereal crops; Sarig et al., 1984; Sterrett ef al., 1988 and
Harrison and Staub 1986 on cucumber.

3-2- Pod chemical composition.

Data in Table (7) illustrated that chicken manure + biofertilizer at any
rate gave greater N content of the pods. Similar result was obtained with
chicken manure without biofertilizer. On the other hand all compost
treatments apart from the rate of 40 m® /fed. compost + biofertilizer gave
significantly lower pod N content compared with control. This was true in both
seasons.

Concerning pod phoshorus content data revealed that application of
chicken manure at a rate of 40 m® /fed. + biofertilizer resuited in significantly
greater pod phosphorus content than control in the mean time. Most compost
treatments gave significantly less pod phosphorus content than control in
both years of study. Regarding pod potassium and fiber contents, no
significant differences were observed due to the treatments in both years of
study.

With respect of pod total sugars content data showed that 40 m®
chicken manures + The biofertilizer gave significantly greater pod total - = ar
content compared with control in the first year only. In the second year no
significant effect was noticed.

Singer et al. (2000) investigated the response of snap bean to
incculaticn with biclertilizar and thay statad that biofertilizer decreasad fiber
percentage and increased protein percentage and carbohydrate content of
green pod.
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EL-Bassiony (2003) found that inoculation of common bean seeds with
biofertilizer increased nitrogen, protein, potassium and sugar contents in
pods and decreased fiber percentage as compared to bean without
biofertilizer. Same results were found by Ewais (2003) also on common bean
and pea.

4- Biological activity of the post harvest soil aspects:

Data in Table (8) show the effect of both organic fertilizer and
biofertilizer on the biological activity of the post harvest soil characteristic,
ie. dehydrogenase activity (DHA), total bacteria count, CO; evolution
amount, N,- fixer bacterial count and nitrogenase activity (N-ase) in both
tested seasons. However, addition of biofertilizer (Azospirillum and
Azotobacter) to any of compost or chicken manure applied at all levels
led to enhance the btolog|ca1 activity for the post harvest tested soil
compared to the use of 10m? fed either from compost or chicken manure
without biofertilizers. The h:ghest biological scil activity was due to
the treatment received 40m® chicken manure accompanied with
biofertilizer in both tested seasons. Also, the highest values recorded in
the second season was slightly higher than those recordnd by the first
season, i.e. DHA values were 42 00 pL H; 100g soil”* for the first season
and 47.30 uL H, 100g soil’ for the second season. Additionally,
:ncreasmg either compost or chicken manure level from 10, 20, 30 to 40
m?® /fed. when accompanied with biofertilizer increased all the tested soil
biological characters than those received organic manure only without
biofertilizer. It is worth to note that application of 20 m® compost combined
with biofertilizer had recorded similar results to those obtained the control
treatment (chemical fertilizer). The lowest soﬂ biological values were
recorded by the treatment received 10 m® ffed compost without
biofertilizer.

Regarding the effect of biofertilizer on biological activity of the
post harvest soil aspects results were in accordance with those reported
by EL-Kholy 1998; Mervat and Dahdoh 1895; Khalil et al., 2004 and Abd
EL-Laty et al., 2005.

It can be concluded here that the obtained higher early and total
yields of snap beans due to the application of 30m3 chicken manure /fed.
+ biofertilizer would be related to the biological activitiy of the added
chicken manure. Thus addition of the above mentioned rate of chicken
manure would be matching or even surpass the effect of chemical
fertilization in terms of snap bean yield and pod quality.
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