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ABSTRACT

This study was conducted at the experimental Farm of the Faculty of
Agriculture, Moshtohor to investigate the effect of two bioagents, one of the
fungicides as well as nitrogen and phosphorus fertilization on the percentage of
white mould infection, growth and chemical composition of snap bean plants,
(Phaseolus vulgaris L.) c.v. Bronco .

The first part of the experiment was carried out at the laboratory and
greenhouse, both the two bioagents (Tricoderma harzianum and Bacillus subtilis)
and fungicide (Benlate- 50) reduced mycelial growth of Sclerotinia Sclerotiorum.
In the greenhouse, the results indicated that the percentage of infected bean plants
with Sclerotinia has been reduced by inoculation the seeds before sowing by any
one of two studied bioagents or the fungicide.

The second part of the experiment was carried out at the field. Seed
inoculation by the same two bioagents and fungicide each alone (which were used
in the first part of this study) before sowing as well as fertilizing with low
amounts of some macro-clements (N and P) showed that inoculated seeds with
Tricoderma followed by Benlate-50 and than Bacillus decreased the percentage
of natural infection of S. sclerotorum. In this concern, the results indicate that
these treatments were the most effective, which resulted in the highest values of
growth parameters of bean plants (plant height, number of leaves and the fresh
and dry weight of both leaves and branches of plant) and its minerals content (N
and K content and their uptake by plant). Such results were true at both seasons of
this study. In addition, Bacillus treatment resulted in the highest values of P
concentration in plants.

Using the level 20kg N/fed. combined with 31 kg P,Os/fed. produced the
highest values of different studied characteristics of vegetative growth and its
chemical composition.
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The interactional effect of Tricoderma or Benlate-50 within NP
fertilizers (20 N + 31 P,Os kg /fed.) resulted in the highest values of most studied
characters.

INTRODUCTION

Snap bean (Phaseolus vulgaris, L.) is one of the most important
leguminous vegetable crops grown around the year in Egypt. It is subjected to a
group of fungal diseases under field conditions. Sclerotinia sclerotiorum (Lib.) de
Bary is a widely distributed and destructive pathogen on several legume and
vegetable crops as well as many other host plants. The incidence of Sclerotiorum
discase ranged from a trace to 100% in bean planis (Tu, 1997). Sclerotinia
sclerotiorum is a soil borne plant pathogen and can survive in the soil for a long
period in the form of sclerotia. In addition, Ghanim (1993) reported that,
ascospores, mycelium and sclerotia are the sources of the fungal inoculums in the
soil. The need for chemical fungicides usage critically increased to eliminate
fungal pathogens. This chemical control has been recommended as alternative
and quick means of discasc control by several investigators, among them was
Ghanim (1993). On the other hand, traditionally, N and P fertilizers have been
used to correct the deficiency problems of both, but these application are not
entirely satisfactory solution because of the limited availability, its high cost as
well as it is considered as a factor of pollution for the environment and human
health (Hong et al., 2001) .

Nowadays, bioagents such as Tricoderma harzianum or Bacillus subtilis

can be used as biological control to control the diseases such as white mould\“-\

caused by Sclerotinia sclerotiorum (Mazen. 1995 and Abdel-Ghafar et al., 1996).
The other benefit of these bioagents Tricoderma and Bacillus) is that they are
used as biofertilizers beside mineral fertilizers for the plant nutritional
requirements in agriculture and this is carried out to minimize the use of chemical
iertilizers.

On the other hand, using Tricoderma harzianum or Bacillus subtilis as
bioagents or Benlate-50 as fungicide in combination with low amounts of
chemical fertilizers such as nitrogen in the form of ammonium sulphate (20.5
%N) and or phosphorus as calcium superphosphate (16% P,0s) fertilizers has
been reported to be one of the important factors that affect growth vigor. chemical
composition and conirol the white mould disease of bean plants.

Several microorganisms have been reported to be parasite on antagonists
to Sclerotinia spp. such as Tricoderma harzianum and Bacillus subtilis (Abdel-
Moity et al., 1993 and Abdel-Ghafar ef a/.. 1996).

Many investigators reported that Benomyl inhibited germination of
sclerotia and subsequent mycelial growth (Mazen, 1995).
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Also, agricultura! praciices such as fertilization influence on S
sclerotiorum. Soil supplement with essential elements as N, P and K increased
apothecial formation. These results were observed by (Mazen, 1995).

Moreover, the manipulation which used to control sclerotinia disense
appeared good results on bean plants growth and chemical composition.

In this respect, many investigators reported that inoculation with
Tricoderma harzianum as a biological seed or soil treatment enhanced the
vegetative growth of plant and increased its dry matter content. Abdel-Kader,
1997 on bean; Sayed-Ahmed, 1988 on soybean and El-Gamal, 2000 on tomato.

It has been reported also that Bacillus subtilis application increased plant
growth (Tbrahim ef al., 1995 on broad bean, Patel ef al., 1998 and Srivastava et
al,, 1998 on peas and chemical composition (Tbrahim ef a/., 1995 on broad bean
and Mahmoud and Amara, 2000 on tomato).

Concerning the effect of fungicides Gaafar ef al. (1989) indicated the
enhancing influence on growth of bean plants.

Respecting the effect of NP fertilizers, it increased leguminous plant
growth (Fekry, 1994, Abou-El-Salchin and Ahmed, 1998, Hong et af., 2001 and
Ahmed et al., 2003 on bean and Abd-Alla et al., 2000 on pea) and chemical
compasition (El-Afifi et al, 1995, Abou El-Salehein and Ahmed, 1998 and
Ahmed ef al., 2003 on bean and Abd-Alla ef a/., 2000 on pea).

Regarding the interaction effect of bioagents or fungicides inoculation
combined with mineral NP fertilizers on plant growth and chemical composition,
Mahmoud and Amara (2000) showed that Bacillus subtilis combined with 50% of
NP from the recommended dose had a beneficial effect in this respect.

This investigation consists of two parts, the first one was carried out
under grecnhous conditions by using two bioagents (Tricoderma harzianum and
Bacillus subtilis), one fungicide (Benlate-50), seed inoculation to determine the
effective treatment for controlling the infection of Sclerotinia sclerotiorum caused
the white mould in bean plants. The second part contains all these treatments
beside used low amounts than the recommended dose (Average 25% and 50%) of
nitrogen and phosphorous fertilizers each alone or in combination with the other
treatments which conducted in field to study their effect on the percentage of
white mould infection, vegetative growth and minerals composition of snap bean
plants.

MATERIALS AND METHODS

Isolation of the pathogen:

Snap bean plants showing white mould were collected from the Farm of
Faculty of Agriculture Moshtohor. Samples were washed with tap water, then
surface sterilized with sodium hypochlorite 3% for 2 min. and dried between
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sterilized absorbent paper. Plant pieces were piaced on potato-dextrose agar plates
(PDA) and incubated for 5 days at 20+ 2°C

Sclerotiniu sclerotiorum (Lib) de Bary was identified according to the
keys of plant pathogenic specics of Selerotinia described by Kohn (1979).

Bioagenis:

Tricoderma harzianum and Bacillus subtilis were isolated from the
rhizophere of bean plants and identified by mycology and plant discase survey
(Dept. Plant Path., Res. Inst. Of Agric. Res. Cent., Giza, Egypt) and cxamined for
antagonistic effects against Sclerotina pathogen.

Tricoderma harzianum werc grown on malt extract liquid medium for 15
days at 25°C. Spore suspension was adjusted by hemicytometer slide 4 x 10
conidia/ml,

Bacillus subtilis were grown on nutrient broth medium over night at
28°C and cell suspension adjusted to 107 cfu/ml.

L Disease control in the laboratory and greenhouse;
A. Laboratory experiment
1. Bioagents
Discs (4 cm in diameter) of Sclerotinia sclerotiorum and the antagonistic
fungus Tricoderma harzianum or Bacillus subtilis were taken from the activity 2-
days — oid cultures and placed in one half of PDA plates. The plates incubated at
20 +2 °C. Four replicates were used in this experiment.

2. Fungicide

Benlate 50 (Benomyl) (methyl 1- butyl-carbamoyl) was used as three
concentrations(25, 50 and 75 ppm) for the inhibitory effect on a linear growth of
S. sclerotiorum, Tested fungicide was added to known amount of sterilized PDA
medium immediately before pouring in petri disches. After solidification, petri
dischs were inoculated with 4 cm diameter discks taken from the 7- days —old
culture of S. sclerotiorum and incubated at 20 2 °C. Three replicated for each
concentration were used. After that growth reduction was recorded.

Growth diameter in control- Growth diameter in treatment
Growth reduction (%) = X 100
Growth diameter in control

B- Grecnhouse experiment:

This investigation was conducted at the Experimental greenhouse of the
Faculty of Agriculture, Moshtohor, Zagazig University, during the two successive
seasons of 2001 and 2002. Sterilized 25 cm diameter pots containing sterilized
clay soil was used. Soil was infested with fungus (Sclerotinia sclerotiorum)
which grown on bottles containing autoclaved sorghum medium,
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Some of bean seeds Bronco cv. were treated with each of bioagents, T.
harzanium or B. subtilis (one ml of spore suspension of cach were added to 1%
m! Arabic gum solution as an adhesive material mixed with 5 gm seeds and
shaking them for ten min. The other secds some of it chaked in solution consists
of the fungicide Benlate-50 at the rate 3 g/kg mixed with Arabic gum for the same
time. The uninoculated seeds were chaked in tap water.

Five seeds were sown per pot in the treated soil and untreated one as a
control on April 5% in 2001 and April 2™ in 2002. A randomized complete block
design with four replicates was used each year. The percentage of infection was
recorded 45 days afier sowing.

IL Disease control and its effect on growth and chemical composition of bean
plants in field:
Two field experiments were carried out during 2001 and 2002 summer
growing seasons at the Farm of Faculty of Agriculture, Moshtohor, Zagazig
University.

Bean seeds of Bronco cv. were sown on April 5% in 2001 and Aprit 2
in 2002, Physical and chemical analysis on the investigated soil were carried out
according to Black ef al. (1982) and the values were tabulated in Table (1).

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

Characteristics Values
Physical analysis:
Coarse sand (%) 3.41
Fine sand (%) 16.47
Sitt (%) 34.86
Clay (%) 40.89
Textural class Clay loam
Chemical analysis:
Organic matter (%) 1.6
Available N ppm 82.55
Auvailable P ppm 20.06
Exchangeable K ppm 291.90
E.C. Mmhos/cm at 25°C 4.15
pH 7.8

This experiment was investigated to study
1- Two bioagents, Tricoderma harzianum at the concentration of 4 x10" and
Bacillus subtilis at the concentration of 10" cfw/ml.
2- Benlate-50, as a fundicide at the recommended dose 3g/kg sceds.
3- Six treatments of both nitrogen and phosphorus fertilizers as follows:
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N P,05
Kg/fed.

1 0 0
2 10 G
3 20 0
4 0 15.5
5 0 310
6 20 31.0

4- The interaction between cach of both used bicagents and fungicide Benlate-50
treatments with the six treatments of NP fertilization forming 18 combinations
was lested.

These treatments were arranged in split-plot design with four replicates.
The used two bioagents in addition Lo the fungicide Benlate -50 were assigned in
the main plots and the six levels of NP fertilizers were randomly distributed in the
sub plots. The area of sub-plot was 8.4 m” (4 ridges of 3.5 m Tong and 0.6 m
width), One guard row was left without planting betwecn each two plots,

Seeds were inoculated, at sowing time, with Tricoderma harzianum.
Bacillus subtilis or Benlate-50 and sown on one side of the ridges.

Nitrogen fertilizer was applied in the form of ammonium sulphate (20.5
% N) and that of phosphorus in the form of calcium superphosphate (16.0 %
P;05).

In addition, potassium fertilizer was applied in the form of potassinm
sulphate (48 % K,0) at a rate of 100 kg K,O/fed. for all treatments.

The different amounts of fertilizers were added at two equal doses, three
and eight weeks after sowing.

The other cultural treatments of growing beans were practiced as usually
followed in the commercial production of green pod yield of bean.
Data collected of this experiment were as follows:

1-Percentage of natural infection with S. sclerotiorum:
The naturally infected bean plants were recorded in each plot 65-70 days
afier planting. Disease incidence was calculated on the base of:
Percentage of infection = © No. of infected plants X 100
Total planis

2- Vegetative growth characteristics:

Two weeks after the second addition of fertilizers, when plants were 70
days age, a random sample of 5 plants was choscn from cach experimental plot
for ¢valuating the following characteristics:

~ Plant height (cm), number of both leaves and branches per plant, fresh
and dry weight per plant (gm).
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3- Chemical composition:

- Random samples from the dried leaves and stems were ground and wet
digested and the concentration and uptake of N, P and K were determined by
Cottenie ef al, (1982),

4- Statistical analysis:

The obtained data were statistically analyzed according 10 Snedecor and
Cochran (1980) to compare treatments by the least significant differences (L. S.
D.) at 5% probability.

RESULTS AND DISCUSSION

L Disease control in the laboratory and greenhouse:
A. Laboratory experiment

The effect of bioagents (Tricoderma harzianum or Bacillus subtilis) and
fungicide (Benlate-50 at different concentrations) on mycelial giowth of S
sclerotiorum were recorded in Table (2). The obtained data showed the
interaction between both bioagents or the fungicide and S. sclerotiorum in the
laboratory test, which the fungus gave a very zone inhibition of linear growth
after five days. Also, effect of the fungicide Benlate-50 on the mycelial growth
was increased by increasing the concentration of it.

In this respect, Mazen (1995) showed that biological control revealed that
Trichoderma sp (as antagonistic agent) covered growth of S. sclerotiorum in the
laboratory. '

Concerning the effect of B. subtifis, Abdel-Ghafar et af. (1996) reported
that, it can be used as antagonistic bacteria in this respect whick recorded the

fungal infection.

Regarding the effect of Benlate-50, Ghanim (1993) and Mazen (1995)
indicated that, fungicides reduced mycelial growth of S, sclerotiorum in the
laboratory test.

Table (2): Effect of Tricoderma harzianum, Bacillus subtilis and different
concentrations of Benlate-50 on the linear growth of §

sclerotiorum.
Antagonists Fungicide
{concentration ppm) LS. D,
Tested
fungus Thardamam B Benlate-50 0.05
-naruar subtilis 2% 0 75
S. sclerotiorum. 1.1 12 1.0 0.0 0.0 0.1

B- Greenhouse experiment:

Results in Table (3) show the effect of Tricoderma harzianum and
Bacillus subtilis as bioagents and Benlate-50 as fungicide which used as seed
dressing on controlling S. sclerotiorum on bean plants grown in greenhouse.
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These results reveal that the percentage of infecied bean plants with S.
selerotiorum has reduced by inoculation the seeds by any of these treatments in
the two growing seasons compared with the contrel trzatment. In this respect, the
percentage of infected plants was decreased by application of Tricoderma
harzianum followed by Benlate-50 and then Bacilius subtilis.

These results are in agreement with those of Budge and Whipps (1991),
Abdel-Moity et al. (1993) and Mazen (1995) who found that sclerotia of S.
sclerotiorum were reduced in the presence of Tricoderma spp. The mechanism by
which Trichoderma affected S. sclerotiorum was investigated by Lorito et al.
(1993 a and b) and El-Gamal (2000) who suggested ihat compitability between
the bioagents and plant kind is important in the success of biological control as
some plant root exudates encourage the growth of these biocagents and some
others do not and this determines the kinds of microorganisms that dominate the
rhizosphere microfiora and hence antagonist the pathogenic fungi and the
antagonistic ability of the fungal bioagents depended on the enzymatic producing
ability and antibiotic production, such as Trichoderma harzianum which active in
chitinase production specially in neutral medium and this chitinolytic enzymes act
synergistically to inhibit growth of a varicty of plant pathogenic fungi and this
may be by release nutrients from hyphae of target fungi.

Table (3): Effect of T. harzianum, Bacillus subtilisand Benlate-50  sced
dressing on divease incidence caused by S. sclerotiorum on snap
bean plants grown in greenhouse.

Percentage of diseascd plants

Treatments

2 2002
Control 119 12
Tricoderma 0.1 6.3
Bacillus 72 16
Benlate-50 6.2 14
L.S.D. (0.05) 0.223 0.340

With regard to the effect of Bacillus subtilis on controlling S
sclerotiorum, E1-Gamat (2000) stated that this kind of bacteria is consider among
the best antagonistic bacteria in this respect. such results may be due to bacterial
biocontrot agents could utilize the nutrients for proliferation and the subsequent
increase in bacterial populations should enhance the ability of these bacteria to act
as biocontrol agents.

Concerning the effect of Benlate-50 as fungjcide, obtained results are in
harmony with those of Mazen (1995) who found that in the greenhouse, seed
dressing by fungicides (i.e. Benlate-50) reduced percentage of Sclerotinia
infection compared with untreated chickpea seeds.
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IL Disease control and iis effect on growth and chemical composition of bean
plants in field:

1-Percentage of natural infection with S. sclerofiorum:

1.a. Effect of bioagents and fungicides:

Data presented in Table (4) show that inoculated seeds by either
Tricoderma harzianum, Bacillus subtilis (as bioagents) or Benlate-50 (as
fungicide) reduced the reduced the percentage of infection with S, sclerotiorum in
the two growing seasons compared with the control treatment. Moreover, the
percentage of natural infection decreased in the presence of Tricoderma
harzianum, followed by Benlate-50 and then Bacillus subtilis.

In this concern, the effect of the first bioagent 7. Harzianum may be due
to its mycelium invaded the inner content of sclerotia causing complete
destruction of it, moreover, the second bicagent B. subtilis may be inhibited
pathogens by producing antibiotic and fluorescent siderophores (Abdel-Moty er
al., 1993 and Abdel-Ghafar et af, 1996). On the other hand, the fungicide
Benlate-50 gave a good protection against the Sclerotinia disease and this may be
due to its capable for inhibiting germination of sclerotia and subsequent mycelial
growth (Ghanim, 1993 and Mazen, 1995).

Table (4): Effect of T. harzianum, Bacillus subtilis, Benlate-50 and NP
fertilization levels on disease incidence caused by 8. sclerotiorum
on snap bean plants in field.

Percentage of diseased plants
Treatments 2001 Be 2003
Control 1567 17.67
Tricoderma 423 4.42
Bacillus 518 5.53
Benlate-50 4.95 4.93
L.S.D. (0.05) 0.110 0.110
N P
kg/fed.
0 0 540 5.00
10 0 5.75 6.30
20 0 7.98 8.20
0 15.5 7.58 6.50
0 31.0 8.65 8.50
20.0 31.0 970 11.00
L.5.D, (0.05) 0.159 0.188

Lb. Effect of NP fertilization:

Data tabulated in Table (4) indicalc that soil fertilized by NP singly or in
combination affected the infection by S. sclerotiorum. The same data show ajso
that increasing of N-fertilizer from 10 to 20 N and P-fertilizer from 15.5 to 31.0
P2Os kg/fed. increased the percentage of diseased plants, but the highest
percentage of infection achieved at 20 N+ 31 P,0; kg/fed. in the two growing
seasons,

—_—
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Obtained results are going in agreement with those reported by Boland
and Hali (1988) and Mazen {1995) who reported that soil supplement of essential
elements as N and P increased apothecial formation #nd subsequently the amount
of Sclerotinia stem rot disease likely to occur. Moreover, manipulation of
fertilizer applications might help in controlling Sclerotinta disease.

1.¢. Effect of bioagents, fungicides and NP fertilization interaction:

Data presented in Table (5) indicate that the percentage of diseased
plants were significantly affected by the interaction between the bioagents
(Tricoderma harzianum ot Bacillus subtilis) or fungicides (Benlate-50) and NP
fertilizer levels in both growing scasons compared with control treatment.
Moreover, the percentage of infected plants was decreased by application of
Tricoderma harzianum with low level either with N or P fertilizers (10 Nor 15.5
P,0s kg /fed.). Similar trend was obscrved by the same trealments of N or P
fertilizers in combination with Benlate-50 followed by Bacillus subtilis.

Table (5): Effect of the interaction between T. harzianum, Bacillus subtilis,
Benlate-50 and NP fertilization levels on disease incidence caused
by S. sclerotiorum on suap bean plants in field.

N PO Percentage of diseased
Treatments Kg/fed. plants
2001 2002
0 0 12.0 14.0
10 0 11.0 13.0
20 ] 18.0 19.0
Coatrol 0 15.5 16.0 19.0
] 31.0 18.0 20.0
20.0 31.0 19.0 21.0
0 0 29 31
10 ] 3.2 35
. 20 0 4.0 3.9
Tricoderma 0 15.5 4.3 4.5
0 31.0 5.0 53
20.0 310 6.0 6.2
0 0 35 37
10 0 4.4 46
. 20 0 49 53
Bacillus 0 155 52 5.8
0 31.0 6.1 6.5
20.0 310 7.0 73
0 0 32 32
_ 10 (] 4.0 4.4
20 0 45 50
Benlate-50 0 15.5 44 48
0 31.0 52 55
20.0 31.0 63 6.8

L.S.D. (0.05) 0.319 0.375
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2. Vegetative growth characteristics:
2.a. Effect of bioagents and fungicides:

Data presented in Table (6) showed clearly that inoculated seeds either
with bioagents, i.e. Tricoderma harzianum, Bacillus subtifis or fungicides, i. ¢.
Benlate-50 significantly increased most of the growth parameters expressed as
plant height, number of leaves, fresh and dry weight per snap bean plant
compared with the control treatment . On the other hand, rumber of branches per
plant was not significantly affected . Obtained results are true during both seasons
of study. In addition, Tricoderma harzianum scored the highest values for growth
characteristics followed by Benlate-50 and then Bacillus subtilis.

In this respect, Windeham er a/. (1986), Sayed-Ahmed (1988) and
Abdel-Kader (1997) reported that Tricoderma harzianum enhanced growth
directly by production of Indole Acetic Acid (IAA) as growth regulator, also,
fungi contained some of vitamin B group (Niacin, Pantothenic acid and B,) with a
highest amount which may be play a role in the contro} of the stem rot disease of
leguminous crops by making the plant more healthy and strong in growth and
gives it a chance to escape from the discase.

Regarding the effect of Bacillus subtilis on soil and plant, many
investigators indicated that Bacillus posses the ability to bring insoluble
phosphate in the soil into soluble forms by secreting phosphatase enzymes and
organic acids such as formic, acetic, propionic, lactic, fumaric and succinic acids
(Illmer et al., 1995 and Forssard ef al. 2000) . Moreover, Bally ef al. (1983)
reported that some Bacillus strains had indirect effect on nitrogen fixation
increasing the absorption of zinc and cupper, as well as, increasing some growth
hormones.

Concerning the effect of fungicides, such superiority of chemical
fungicide (Benlate-50) may be due to its direct effect through preventing discascs
infection especially during the vegetalive stage of growth earlier than those
treated by bioagents. Furthermore, the activity and effect of bioagents may be due
to the effect of prevailing environmental conditions,

Obtained results are in agreement with those by Gaafar et al. {(1989) on
common bean, Ibrahim ef al. (1995) on broad bean and Patel et al. (1998) and
Srivastava et al. (1998) on pea.

2.b. Effect of NP fertilization:

Data in Table (6) indicate that the addition of NP fertilizers to snap bean
plants significantly increased bean plant growth over the control one. These
results were true for all studied plant growth aspects i.e., plaat height, number of
both leaves and branches and fresh and dry weight of bean plant. The same data
show also that increasing of N-fertilizer from 10 to 20 N and P-fertilizer from
15.5 to 31.0 P,Os kg ffed. increased plant growth characters, but the highest
values were achieved at 20 N + 31 P,Os kg/fed. in the two growing seasons.




Annals Of Agric. Sc., Moshtohor, Vol. 41(4), 2003

1512

(7o ro 150 950 870 o o0 %0 BE0 09°0 (50°0) "as™1
tr 6l r'el FoCT6 16T 8F (8P 8oLl 9061 €08 ITte It 0<
££8] L 1Lb8 1000t L34 I8+ a0 9t o¥Ll 8T 3F £Ps 43 0
€591 Li6l $9°EL L9'E6 wr (A L6Pl 0651 16 5S¢ [A8 1Y S5l 0
sLl 1zot €9°6L £L°501 L 4 05y Ls9l e Ll 80'6¢ 9<'8¢ 0 0z
oL [osl 1629 96 £6 vlt (484 891 66°51 9's¥ 06'SS 0 01
Lyl Gt 6l 99°65 STLL 6£°¢ L't 6T TI A 6T Y 80 Z¢ 0 ¢
"pay/ay
d N
(<o $99 Pe0 Q1 SN SN L0 £80 6E0 £90 (300)'d s 1
1FLt ce 0T 9178 6L 01 it FA% 4 (AR 61°LT LT 8 F1 98 05-31ejuayg
¥6'91 b9 61 6L L 2ol 96'¢ byl [4: 841 6981 86LY 0s 5% snipoeg
69 B sz rEEg 0L €01 it 19 [0°L1 [18 by 8t L LS CIIIPOIT ]
97 '¢1 LTRI 90T 9788 £8'¢ 9y 15 +1 8Tsl AN 05 bS fo41u0)
007 1607 7007 1007 7007 1002 7007 1002 2007 1001
(w3} (ws) (13) SIUIJBIL ]
Jueydy 1gdam Lag juepd 3gdram gsaag jued ssaydueaq jo coy yuepdssaaear jo “oN 1yS1ay ::w,_.w
‘s1ued

weaq deus jo mmo1d aaneefaa U0 S[eAd] TONRZYNIS] JN PUE (§-IB[USE ‘S1/qNs snjiong “nupisaoy puwapo2idy o 19254 (9) sjqel




Effect Of Bioagents, Fungicides As Well As Nitrogen.....1513

As for the role of NP elements in plant, Edmond et a/. (1981) concluded
that nitrogen is an indispensable elementary constituents of numerous organic
compounds of general importance (amino acids, protein, nucleic acids) and also it
is needed in the formation of protoplasm and new cells, as well as,
encouragement for cell elongation. Furthermore, they also added that, phosphorus
is a part of molecular structure of several vitally important compounds noiably
nucleic acids (DNA, the two forms of RNA). In addition, it plays indispensable
role in the enzyme system necessary for the energy transform in photosynthesis
and respiration, it is also a constituent of cell nucleus and essential for cell
division and for the development of meristem tissues, all this in turn increased
bean growth and its dry matter.

Similar findings were obtained by Fekry (1994), Abou El-Salehein and
Ahmed (1998), Hong ef al. (2001) and Ahmed ef af. 2003 on bean and Abd-Alla
et al. (2000) on pea.

2.c. Effect of bioagents, fungicides and NP fertilization interaction:

Data in Table (7) show that the interaction between bioagents, ie.,
Tricoderma harzianum and Bacillus subtilis, fungicides, i.e. Benlate-50 and NP
fertilization were significant with regard to plant growth except number of
branches/plant. In this respect, the highest values of plant growth parameters were
obtained by application of Tricoderma harzianum with 20 N+ 31 P,0O; kp/fed.
followed by the other treatments Benlate-50 and Bacillus, respectively, On the
other hand, the lowest values were obtained by the control treatment. Similar
trend was observed during both growing seasons. In this concern, some
investigators showed that, fertilizers interact with microbial communities in soils
in a number of ways either promoting growth directly by providing nutrients or
indirectly by stimulating plant growth and enhancing root C flow (Buyanovsky
and Wagner, 1987). Alternatively, fertilizer inputs may result in soil acidification
limiting microbial growth and activity in soils (Macrae ef al., 1999 and Anthony
ef al., 2001). Obtained results agree also with those of Mahmoud and Amara
(2000) on Tomato.

3. Chemical composition:
Mineral content
3.a. Effect of bioagents and fungicides:

With regard to the effect of bioagents and fungicides on minerals content
of bean plant {stems + leaves), the data presented in Table (8) show that
Tricoderma harzianum followed by Benlate ~50 gave the highest values for both
N and K content as concentration or uptake ir two growing seasons.

On the other hand, Bacillus treatment significantly increased P content
as concentration but Tricoderma followed by Bacillus and Benlate-50 resulted the
highest values for P uptake in plants in two growing scasons.

The enhancing effect of Bacillus in this concern may be due to that it
posses the ability to bring insoluble phosphate in the soil into soluble forms
(Subba Rao, 1984),
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These results are in agreement with those reported by Thrahim et al.
(1995) on broad bean.

3.b. Etfect of NP fertilization:

Data tabulated in Table (8) show that the highest increments regarding
plants content of N, P and K as conceniration and uptake in all cases were
observed by increasing nitrogen fentilizer from 10 to 20 kg N/fed. and phosphorus
fertilizer from 15.5 10 31 P;Os kg /fed. but the highest values were obtained at 20
N+ 31 P,O; kg/fed. at both growing seasons of the experiment.

The enbancing effect of nitrogen and phosphorus fertilizers in this
concern may be due to the available N and P in soil and /or the high absorbing
efficiency of bean roots.

Similar findings were demonstraied by El-Afifi er af. (1995), Abu El-
Salehein and Ahmed (1998) and Ahmed er a/. (2003) on bean and Abd -Alla ef
al. (2000) on pea.

3.c. Effect of bioagents, fungicides and NP fertilization interaction:

Data presented in Table (9) clearly indicate that the concentration of N,
P and K and their uptake were significantly affected by the interaction between
Tricoderma harzianum, and Bacillus subtilis as bioagents or Benlate-50 as a
fungicide and NP fertilizers level in both growing seasons,

In addition, there was an increase in N and K concentration and their
uptake in plant by inoculated seeds with 7ricoderma or Benlate-50 and fertilized
the plants with 20 kg N+ 31 kg P,Os/fed., but the first treatment was the best
(Tricoderma + 20 kg N +31 kg P,Os/fed.) In spite of that, P concentrations in
plant were increased by the interaction of Bacillus with 20 kg N+ 31kg P.Os/fed.,
but P uptake was increased by uscd 7ricoderma combined with 20 kg N +31 kg
P,Os/fed.

These resuits are in agreement with those reported by Mahmoud and
Amara (2000) on tomato.
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