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ABSTRACT

Two field experiments were carried out in 2001 and 2002 seasons at
the Experimental Farm of the Faculty of Agriculture, Moshtohor, to investigate
the effect of two bioagents, i.e. Tricoderma harzianum and Bacillus subtilis, one
fungicide, i.e. Benlate- 50 alone (as sced dressing) before sowing as well as
fertilizing with low amounts of some macro-clements (N and P) on green pod
yield and its components, as well as pod physical characters and nutritive value of
snap.bean pods (Phaseolus vulgaris, L.) cv. Bronco.

Obtained results show that, inoculated seeds with Tricoderma or
Benlate-50 were the most effective treatments, which resulted in the highest
values of green pod quality and yield-and its components (length, diameter and
fresh weight of pod, number of pods and green pod yield/plant and total green
pod yield/fed.) as well as the nutritive value of green pods or chemical
constituents (N, K percentage and uptake and total carbohydrates percentage).
Such results were true at both seasons of this study. In addition, Bacillus
treatment resulted in the highest values of P concentration and its uptake of pods.

Using the levels 20 kg N/fed. combined with 31 kg P,0s/fed.produced
the highest values of different studied characteristics of green pod quality and
yield and its components as well as pod nutritive value.

The interaction effect of Tricoderma or Benlate-50 within higher used
level of NP fertilizers (20 N+ 31 P,Os kg/fed.)resulted in the highest values of
most studied characters specially green pod yield per plant and fed.

INTRODUCTION

Snap bean (Phaseolus vulgaris. L.) 1s among the most important
vegetable crops grown in Egypt for local consumption and exportation. It is
subjected to attack by numerous fungi among them Sclerotinia sclerotiorum
which cause the white mould disease This infection may be due to the intensive
and monoculture practices in modern agriculture in which, the need for chemical
fungicides usage critically increased to elimnate fungal pathogens, but it disturbs
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natural biological balance and can be considered as a factor of pollution for the
environment and human health.

Recently, bioagents can be used as biological control (i.e. Tricoderma
harzianum or Bacillus subtilis) alone or in combination with chemical fungicides
(i.e. Benlate-50). To reduce the doses needed to control the diseases and minimize
the hazardous effect of these substances. In this respect, Agricultural practices
such as fertilization can be affect S. sclerotiorum infection. In the same time,
some bioagents (i.e. T. harzianum or B. subtilis) promoting plant growth and
subsequently the yield and its quality which supply the plants with hormones,
vitamins and minerals. These attempts are carried out to minimize the.use of both
chemical control (fungicides) and fertitizers for its high cost as well as its

environmental pollution problems.

Many investigators reported that moculation with Tricoderma harzianum
as a biological seed or soil treatment enhanced the total yield and its quality.

In this respect, Abd-El-Megeed and Khafagi (1998) on watermelon
reported that Tricoderma spp increased early and total yield per plant and gave
the best results compared with bacillus and control. Similar results were obtained
by Abada et al.(2002) on strawberry who found that Trichoderma harzianum
increased marketable fruit yield compared with the control treatment.

Regarding the effect of Bacillus subtilis application to vegetable crops, it
increased green pod yield and its components (Abdallah er al., 1984 on soybean,
Tbrahim ef al., 1995 on broad bean, Patel ef al., 1998 on pea and Mahmoud and
Amara, 2000 on tomato) as well as nutritive value of pods (Ibrahim et al.. 1995
on broad bean and Patel ef al., 1998 and Srivastava ef al., 1998 on pea).

~ Concerning the effect of fungicides, many investigators indicated to the
enhancing effect for fungicides on pod yield (Gaafar et al.. 1989 on bean and
Khafagi et al., 1995 on pea).

Respecting the effect of NP fertilizers, some investigators showed that, it
increased leguminous green pod, physical characters and yield and its
components (El-Afifi ef al.. 1995, Abou El-Salehein and Ahmed. 1998 and
Ahmed ef al., 2003 on bean, Chamberland. 1982 on bean and peas and Hassan ef
al. 1993, Gewailly et al.. 1996 and Abd-alla et al., 2002 on pea) as well as the
nutritive value of pods (Abou El-Salehein and Ahmed, 1998 and Ahmed et al..
2003 on bean).

The objective of this trial was to study the effect of bioagents. 1.¢.
Tricoderma harzianum and Bacillus subtilis, fungicides, i.e. Benlate-50, seed
inoculation, and low amounts of nitrogen and phosphorus fertilizers and their
combined effect on green pod yield and its components, pod physical characters.
as well as the nutritive value of pods
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MATERIALS AND METHODS
The present study was conducted at the Experimental Research Farm of
Faculty of Agriculture, Moshtohor. Zagazig University 1n the two summer
successive seasons of 2001 and 2002

Physical and chemical analysis of the investigated soil were carried out
according to Black et al. (1982) and the values are tabulated in Table (1)

Table (1): Physical and chemical analysis of soil used in the current study.

Characteristics Values
Physical analysis:
Coarse sand (%) 341
Fine sand (%) 16.47
Silt (%) 34.86
Clay (%) 40.89
Textural class Clay loam
Chemical analysis:
Organic matter (%) 1.6
Available N ppm 82.55
Awvailable P ppm 20.06
Exchangeable K ppmn 291.90
E.C Mmbhos/cm at 25°C 4.15
Ph 78

The experimental site was prepared and Tricoderma, Bacillus and
Benlate-50 inoculation was done as described 1n the first part of this study

Treated and untreated seeds were sown on April 5" and, 2™ in 2001 and
2002, respectively.

Treatments were arranged in split-plot system in a randomized complete
blocks design with four replicates. The used two bioagents, i.e., Tricoderma and
Bacillus in addition, the fungicide Benlate-50 were assigned in the main plots and
the six levels of NP fertilizers, i.e., control (Without any NP fertilizers addition),
10 kg N+ 0.0 kg P,Os, 20 kg N + 0.0 kg P;0s5, 0.0 kg N +15.5kg P, 05, 0.0kgN
+31.0 kg P, Os, and 20.0 kg N +31.0 kg P: Os per feddan were in sub plots. The
fertilizers were applied in the form of ammonium sulphate (20.5 %N) and that of
phosphorus in the form of calcium superphosphate (16.0% P20s). In addition, ali
treatments received potassium fertilizer as 100 kg potassium sulphate (48% K,0)
per feddan The area of sub-plot was 8.4 m" (4 ridges of 3 5 m long and 0.6 m
width). seeds were sown on one side of ridge at 10 cm a part One guard row was
left without planting between each two plots ’

The different amounts of fertilizers were added at two equal doses, three
and eight weeks after sowing,
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The other cultural procedures of growing bean were practiced as usually
followed in the commercial production of green pod yield.

At harvest time, fresh pod yield of each experimental plot was harvested
and following data were recorded:

1-Pod physical characters and green pod yield and its components:
It was calculated from weight and number of all harvested pods through
whole harvesting season and number of plants per plot.

Also, twenty pods were taken at random from each treatment in all
replicates at the second harvesting in both scasons and mean pod length, diameter
(cm) and fresh weight/pod (gm) were recorded.

The average number of pods/plant (gm), total green pod yield/ plant
(gm) and per feddan (ton) were calculated.

2- Pod chemical contents (the nutritive value):

a) Total N, P and K percentage and uptake were determined as the methods
described by Cottenie ef al.(1982).

b) Total carbohydrates, as percentage was determined according to the methods
of Michel et al. (1956).

Statistical analysis:

The obtained data were statistically analyzed according to Snedecor and
Cochran (1980) to compare treatments by the least significant differences (L. S.
D.) at 5% probability.

RESULTS AND DISCUSSION

Green pod yield and its components:
1-a- Effect of bioagents and fungicides:

. Data presented in Table (2) show that application of bioagents 1.e.,
Tricoderma harzianum and Bacillus subtilis and the fungicide Benlate-50
significantly increased the values of studied characters ie., pod length, pod
diameter, fresh weight/pod, number of pods/ plant, green pod yield/plant and total
green pod yield/fed. In this respect, the highest values were obtained by
application of T. harzianum followed by Benlate-50, while Bacillus was of the
lowest one. On the other hand, the lowest values were obtained by the control
treatment. Obtained results are going in the same trend at both growing seasons
except pod diameter in the second season which showed insignificant variances.
Such results may be due to the enhancing effect of T. harzianum on growth by
releasing phytohormons as IAA and Vitamin B¢ which control the stem rot
disease of leguminous crops by making the plant more healthy and strong.

In addition, Bacillus subtilis producing organic acids which reduce the
pH and bring about the dissolution of bound forms of phosphate and it had
indirect effect on nitrogen fixation. Also, it had a role for inhibiting pathogens by
producing antibiotic and fluorescent siderophores.
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In this concern. fungicides increased the total yield by improving the
vegetative growth and dry weight and this may be due to low disease severity
after such treatment.

Obtained results are in harmony with those reported by Gaafar et al.
(1989) on bean, Khafagi et al. (1995) and Patel et al. (1998) on pea, Tbrahim et al.
(1995) on broad bean, Abdallah et al. (1984) on soybean, Abd-El-Megeed and
Khafagi (1998) on watermelon, Mahmoud and Amara (2000) on tomato and
Abada et al. (2002) on strawberry.

1-b- Effect of NP fertilization:

Data shown in Table (2) reveal that, most studied characteristics of green
pods, yield and its components were significantly affected by the level of nitrogen
and phosphorus fertilizer. Such effect was clear and going in the same trend in
both seasons. It is evident from such data that increasing level of N-fertilizer from
10 to 20 kg N/fed. and P-fertilizer from 15.5 to 31.0 P,Os kg/fed. was of
significant increasing effect in this respect. Moreover, such results showing that
higher used level of NP fertilizer, i.. 20 N+ 31 P,0; kg/fed. produced the highest
values of different studied physical characters and those of green pod yield and its
components i.e., length, diameter and fresh weight/pod, number of pod/plant and
plant green pod yield either per plant or fed.

This may be explained on the base that plants were supplied with
adequate N and P fertilizer level for plant growth which led to the highest plants
. minerals content (refer to Table 6 and 8 in the first part of this study). Hence,
such vigorous growth, good nutritional plant status resulted in turn in increasing
number of flowers/plant and the amount of metabolites synthesized and dry
matter accumulation by the plant. The increase in total green pod yield owe
directly to the increase in pods number/plant and the average pod weight.

Obtained results are in conformity with those reported by El-Afifi ef al.
(1995), Abou El-Salehein and Ahmed (1998) and Ahmed et al. (2003) on bean,
Chamberland (1982) on peas and bean and Hassan et al.(1993), Gewailly et
al.(1996) and Abd-Alla ef al.(2000) on pea.

1-c- Effect of bioagents, fungicides and NP fertilization interaction:

Data presented in Table (3) demonstrate that inoculated bean seeds by
Tricoderma harzianum combined with application of NP fertilizer at 20 N+ 31
P,0;s kg/fed. to bean plants resulted in the highest values of all studied parameters
of green pod physical characters, pod yield and its components at both seasons of
this work In this respect, Benlate-50 followed by Basillus achieved also higher
values of all studied characters of green pod yield and its components when
combined with the same treatment (20 N+31 P,Os kg/fed.). Furthermore, both
bioagents and Benlate-50 combined with P-fertilizer level at 31 kg P,Os/fed. led
to increase total green pod yield/fed. and some other studied parameters in this
concern. The increasing effect of either bioagents, fungicides and NP fertilization
on green pod yield of bean and its components has been explained before when
the main effect of each was discussed.
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