Minufiya J. Agric. Res. Vol.38 No. 1(1):1-10

(2013) "http:/lwww.mujar.net"

STUDIES ON CONTROL OF BEAN PODS WHITE MOLD
DISEASE IN EGYPT

Hala R. Ghoniem, M.Z. ElI-Shanawany and M.E. Mahdy
Faculty of Agric., Minufiya University.

(Received: Oct. 17, 2012)

ABSTRACT: White rot of bean pods caused by Sclerotinia sclerotiorum de Bary is very
important disease which severely affect flowers , leaves , fruits were seemed to be effective in
decreasing infection % and infection area % .Significant differences were noticed between the
Ca'" salts and their concentration as well as the seven pathogen. Isolates that involved in these
experiments. The most effective salt was Ca’" carbonate 200 ppm conc. The most effective
antioxidant was sodium benzoate in 200 ppm, and Significant differences between all tested
antioxidants and their conc. as well as all tested isolates. The fungicide teldor in 200 ppm conc.
was the greatest effective one in comparing to other three fungicides. Trichoderma harzianum
was the most effective bioagent on all pathogen isolates.

Key words: Bean pods, white mold, Sclerotinia sclertiorum, Control by Ca'" salts,

antioxidants, fungicides and bioagents.

NTRODUCTION

Sclerotinia sclerofiorum is a plant
pathogenic fungus and can cause a disease
called white mold if condition are correct .S.
sclerotiorum de Bary is considered among
the world's most dangerous fungal plant
pathogens due their effects on flowers |,
leaves, fruits or stems under high humidity
or when free moisture is present on the plant
surface. (Grishechkina (2003) and Zhou and
Boland, 1998) control of this disease which
form the great problem facing exporting,
marketing and storage of snap bean in

Egypt.

Martel and Smith (1977) found that high
affinity for Ca2+ is a well-recognized
property of oxalate, a second mechanism
investigated was related to the chelation by
oxalate of extracellular Ca2+. Noyes and
Hancock (1981) found that oxalate may be
directly toxic to host plants, secretion of
oxalate has been suggested to weaken the
plant, thereby facilitating invasion. the
function of Ca2+-dependent defense
responses and to weaken the plant cell wall.
Trazilbo et al. (2009) reported that both
incidence and severity of white mold were
significantly reduced with application of
CaCl2 and CaSO3. Elad (1992) tested
eighteen free radical (antioxidants) for their
ability to control white mould in various
crops, the antioxidants (tannic acid, ascorbic

acid, and dim ethyl sulfoxid) controlled the
disease on cucumber fruits that some
combinations of antioxidants were found to
be more effective than either compound
alone. Galal and Abdou (1996)
demonstrated that Butyric acid reduced
linear growth of Fusarium o.xysporum, F.
solani and F. moniliforme. The inhibitory
effect of BA was increased with higher
concentration. Galal ef al. (2002) recorded
that Ascorbica acid (AA) decreased the
growth of potato common scab causal
agent, Streptomyces scabies. Saber et al.
(2003) stated that salicylic acid and ascorbic
acid gave the best effects as they decreased
the incidence and severity of fruit rots and
the least effective one was mannitol. Kim ef
al. (2008) stated that oxalic acid (OA) is an
important pathogenicity determinant of this
fungus Sclerotinia sclerotiorum. OA induces
a programmed cell death (PCD) response in
plant tissue that is required for disease
development. Sharma (1987) stated that the
best control of Sclerotinia sclerotiorum of
pea was given by 0.1% carbendazim or
0.2% captan. Spotts and Cervantes (1996)
recorded that of 8 fungicides tested only
iprodione provided good control of fruit
infection by Sclerotinia sclerotiorum. Vieira
et al. (2001) evaluated the effectiveness of
four fungicides i.e., benomyl, iprodione,
procymidone and fluazinam by applying
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them through irrigation water to control white
mold of common beans (Phaseolus vulgaris)
in Minas Gerais, Brazil. Benomyl, and
procymidone were the most efficient
fungicides for white mould control. Mueller
et al. (2002) studied the efficiency of
Thiophanate methyl and other fungicides in
chemical control of S. sclerofiorum and
showed that this fungicide was efficient in
chemical control of the pathogen at 7ug/mL.
Ram ef al. (2004) evaluated the efficacy of 7
fungicides, against Sclerotinia sclerotiorum,
all treatments were significantly superior
over the control in inhibiting the growth of
pathogen. Vitavax and Bavistin completely
inhibited the growth of the pathogen. Girlene
et al. (2010) observed that three tested
fungicides were able to reduce significantly
the mycelium growth of four isolates of S.
sclerotiorum. Sesan (1988) found that
Trichoderma viride showed strong
antagonism to Sclerotinia sclertiorum on
stored carrot. Deacon and Berry (1992)
found that colonies of T. harzianum,
T.atroviride and T.longibrachiatum always
grew faster than S.sclerotiorum in single or
mixed culture. Abd El-Moity et al. (1993)
showed that T.harziamim or T. hamaftum
had more antagonistic effect than
Gliocladium spp., in reducing the growth and
sclerotial formation of S.sclerofiorum in
beans or lettuce plants. Inbar et al. (1996)
reported that in culture, T. harzianum
hyphae grew towards and coiled around the
S. sclerotiorum hyphae. In addition, dense
coils of hyphae of T. horzianum and partial
degradation of the hyphal cell wall were
observed in later stage of parasitism.
Bolland (1997) tested several agents of
biocontrol, including T. viride and fungicide
benomyl, for controlling white mold in bean
plants and noticed no significant difference
between these two forms of control.
Smolinska and Kowalska (2006) found that
Trichoderma PBG-1 showed marked
antagonistic activity against Sclerofinia
sclerotiorum, the fungal pathogens of french
bean [Phaseolus vulgaris].

The aim of this study improve the
methods of white mold disease control of
snap bean pods using calcium salts |,
antioxidants and biocontrol agent(s) in

Infection
percentage= Total number of inoculated pods

comparison with  known method of

fungicides control.

MATERIALS AND METHODS

Seven isolates of Sclerofinia sclerotiorum
as well as three isolates of Trichoderma spp.
representing various bean growing areas in
Egypt were involved in these experiments.

1. Calcium salts:

Three Calcium salts i.e., Calcium
carbonate, Ca. chloride and Ca. phosphate
were applied for controlling rot disease two
concentrations i.e., 100 and 200 ppm were
prepared for each one of the tested Calcium
salts. Healthy snap bean pods cv. Bronco,
the pods were inoculated by each one of the
seven tested mold isolates. After
evaporation hours, the inoculated pods were
immersed in the selected concentrations i.e.,
200 and 100ppm of each one of the tested
Calcium salts and then incubated in foam
plates (15 x21 cm). Three replicates were
used for each treatment then all foam plates
were kept at suitable temperature under
fluorescent white light at 20-25°C for 24
hour. Then removed and incubation was
maintained for another seven to ten days. All
treatments were examined and then the
infection percentages as well as the disease
severity percentages of infected pods were
recorded according to Spalding and Reeder
(1974) as follows:

Number of diseased pods

X100

The infected area was estimated and
recorded according to Piskunov (1977) as
follows:

Infected area = 3.14x average width . average long
2 2
2. Antioxidants:

Antioxidant that wused in these
experiments were Ascorbic acid (AA), oxalic
acid, salicylic acid (SA), sodium benzoate,
Two concentrations i.e., 100 and 200ppm
were prepared for each one of the tested
Antioxidants. Healthy snap bean pods cv.
Bronco, the pods were surface sterilized,
bean pods were inoculated by each one of
the seven tested mold isolates as mentioned
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before. After evaporation hours, the
inoculated pods were immersed in the
selected concentrations i.e., 200 and
100ppm of each one of the tested
antioxidants and then incubated in foam
plates (15 x21 cm). All treatments were
examined and then the infection
percentages as well as the disease severity
percentages of infected pods were recorded
as mentioned before.

3. Fungicides:

The effect of some different fungicides
i.e., Teldor (50%), Rovral (50%), Folicur
(20%) and Thiophanate (38.5%) in
controlling snap bean mold fungi and their
disorders on pods. Two concentrations i.e.,
100 and 200ppm were prepared for each
one of the tested fungicides. the inoculated
pods were immersed in the selected
concentrations i.e., 200 and 100ppm of each
one of the tested fungicides and then
incubated in foam plates (15 x21 cm) . All
treatments were examined and then the
infection percentages as well as the disease
severity percentages of infected pods were
recorded as mentioned before.

4. Biological control:

The seven virulent isolates of sclerotinia
sclerotiorum were involved to study the
interaction between pathogenic fungal
isolates and biological agents. three isolates
of Trichoderma harzianum (T2),
Trichoderma hamatum (TM) and
Trichoderma viride (TV) were selected for
studying the biological control on the bean
Pods under laboratory conditions. The
preparation of inocula of the pathogenic
fungal isolates were done as mentioned
before. Preparation of bioagents culture
filtrate were done by growing each of them
in liquid potato dextrose medium in flasks
200 ml, each contain 100 ml medium and
inoculation was done by 5mm disk of three
days old culture, then these flasks were
incubated at 25°C for 15 days. The mycelial
growth mat was discarded after filtration into
double layer of tow filter papers (watt Mann
No1). The culture filtrates were applied by
spraying with manual automizer, 3days after
pathogenic  fungus inoculation. Three

replicates were used for each treatment then
all foam plates were kept at suitable
temperature under fluorescent white light at
20-25°C for 24 hour. The cover was then
removed and incubation was maintained for
another seven to ten days. All treatments
were examined and then the infection
percentages as well as the disease severity
percentages of infected pods were recorded
as mentioned before.

RESULTS AND DISCUSSION

From Table (1), data indicated that the
most virulent isolate (isolate 4) was the most
affected isolate by calcium salts treatments
and resulted the least % of infection in
comparing to the other six tested isolates.
The mean percentage of infection within all
tested salts and concentrations was 15.00%,
followed by isolate No.3 (15.55%).0n the
other hand, the least affected isolate was
isolate No.6 that resulted 32.22% infection
within all tested calcium salts.

The results in Table (2) Showed that
lowest infection area % had occurred in
snap bean pods upon application of 200ppm
of Calcium chloride followed by Calcium
carbonate treatments at 200ppm while the
highest percentage of infection area % was
observed on treated snap bean pods by
100ppm of Calcium phosphate (55.89%).
Also illustrated that isolate No.1 was the
greatest affected isolate by Calcium salts in
both tested concentrations .The infection
area % was noticed at least level in case of
isolate 1( 16.28%),followed by isolate No .3
(18.77%) .

Significant differences between all tested
Calcium salts and their concentrations. Also,
there were significant differences between
the seven tested isolates.

Noyes and Hancock (1981), Kolkman
and Kelly (2000), Trazilbo et al. (2009)
observed that White mold (Sclerofinia
sclerotiorum) is the most important common
bean disease during the fall-winter season in
Brazil. Different control strategies are
necessary to control this disease and
increase bean yield in infested areas.
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Table (1): Effect of Calcium salts infection (%) by Sclerotinia sclerotiorum on snap bean
pods cultivar white rot under laboratory condition.

Calcium salts Ca chloride Ca carbonate Ca phosphate

Cone.(ppm) 100 200 100 200 100 200
0.00°
0.00°
0.00°

30.00°
53.33°
20.00%°
26.66°
40.00°
33.33%

0.00°
30.00°
26.66°
0.00°
30.00°
13.33%
33.33% | 0.00° | 33.33% | 30.00°° | 32.48 | 40.00°
476 | 000 | 4618 | 2599 | 51.16 | 34.76

Within columns, means followed by a common letter do not differ significantly by Least significant
difference test (P< 0.05).

50.00%°
46.66°
20.00%°
33.33%
40.00°
100.0°

0.00°
0.00°
0.00°
0.00°
0.00°
0.00°

2445
28.128
21.381

11.86
21.788
34.831

Isolate1

0.00°
0.00°
0.00°

Table (2): Effect of Calcium salts on infection area% of snap bean pods inoculated with
of Sclerotinia sclerotiorum.

Calcium salts Ca chloride
Cone.(ppm) 100 200 100 200 100 200

isolate 1 0.00° | 0.00° |1823°| 0.00° | 46.08° | 33.35°

2 0.00° | 0.00° |34.37°| 33.74° | 62.27° |44.65®

0.00° | 0.00° |29.56°| 3.84° | 46.93° | 32.28°
0.00° | 0.00° |38.47*| 0.00° | 65.88° |22.98"
0.00° | 36.29° | 19.98° | 42.40° | 18.84°
0.00° | 6227 | 19.83° | 55.76° | 19.85°

0.00% | 4457° | 23.33° | 71.93°% |28.38™

Ca carbonate Ca phosphate

0.00°
11.92%

3
4
5 0.00°
6
7

1.70 0.00 37.68 14.39 55.89 | 2862

Within columns, means followed by a common letter do not differ significantly by Least significant
difference test (P< 0.05).

Table (3) showed that the most effective
antioxidant was sodium benzoate in 200ppm
(25.23 mm), where the least infection % on
snap bean pods Bronco cv. under laboratory
conditions, also indicated that there were
significant differences between all tested
antioxidants and their concentrations. The
great effect was noticed in case of Ascorbic
acid (200ppm) on isolate4. There were
significant differences between all tested
isolates and all interactions between isolates
x antioxidants and concentrations.

The results in Table (4) showed that
lowest infection area% had occurred in shap
bean pods upon application of 200ppm of
ascorbic acid followed by sodium benzoate
treatment at 200ppm.

Generally, all tested antioxidants with the
different concentration decreased
significantly the infection percentages of
white rot causing by Sclerotinia sclerotiorum.
The increase of concentrations of
antioxidants decreased the percentage of
infection.
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Table (3): Effect of antioxidants treatments on infection (%) incited with Sclerotinia
sclerotiorum, the causal organism of white rot disease of snap bean pods cv.
Bronco under laboratory condition.

S. benzoate Ascorbic acid

Antioxidants

Salicylic acid
Cone.(ppm) 100 200 100 200 100 200
53.33% | 13.33° | 53.33% | 36.66™ | 50.00° | 70.00°
50.00%° | 23.33° | 43.33*° | 30.00° | 66.66° 26.66°
46.66™ | 36.66° | 36.66° | 30.00° | 66.66° 26.66°
10.00° | 20.00% | 46.66*° | 10.00° | 60.00° | 36.66™
56.66° | 30.00° | 40.00%® | 33.33° | 60.00° | 40.00®
20.00° | 10.00° | 26.66° | 26.66° | 63.33° 26.66°
53.33% | 43.33% | 43.33%° | 2333 | 46.66° 49.33°
4114 | 2523 | 4142 27.14 59.09 39.37

Within columns, means followed by a common letter do not differ significantly by Least significant
difference test (P< 0.05).

isolate 1

Table (4): Effect of antioxidants on infection area (%) of white rot disease on snap bean
pods cv. Bronco inoculated with of Sclerotinia sclerotiorum under laboratory
condition.

S. benzoate Ascorbic acid

Antioxidants Salicylic acid

Cone.(ppm) 100 200 100 200 100 200
27.40° | 3865° | 50.00° | 26.93° | 52.13* | 50.22°
53.29° | 30.14° | 43.33° | 30.74° | 66.12° | 47.58°
56.18° | 26.33° | 40.00® | 26.95° | 53.28%° | 46.93%
19.10° | 41.60° | 50.00° | 16.66° | 62.09° | 50.88°
41.47° | 2521% | 53.54%® | 30.71¢ | 57.98° | 44.84"
4586 | 10.00° | 30.75 | 30.00° | 6567 | 30.98™
27.86° | 28.84° | 61.85% | 2257° | 63.60° | 28.38°
38.74 28.68 47.07 26.36 60.12 42.83

isolate 1

Within columns, means followed by a common letter do not differ significantly by least significant difference
test (P< 0.05).

Huang (1983),Tu (1989), Elad (1992),
Galal and Abdou (1996), Cubeta et al.
(1999), Galal et al. (2000), Mandavia ef al.
(2000), Galal and El-Bana (2002), Galal et
al. (2002) were reported results of their
studies on the effect of antioxidants on the
infection various pathogens to some hosts.
Saber et al. (2003) recorded that all tested
antioxidants; salicylic acid and ascorbic acid;
gave the best effects and decreased the

incidence and severity of fruit rots and the
least effective one was mannitol.

The results in Table (5) illustrated that
fungicide Teldor in 200 ppm concentration
was the greatest effective one in comparing
to other three fungicides in both tested
concentrations. Significant differences were
noticed between this treatment and other
treatments in this trial.
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Table (5): Effect of four fungicides on white rot disease incidence of snap bean pods of
genotype Bronco incited by seven isolates of Sclerotinia sclerotiorum under
laboratory conditions as percentage of infection (%).

Bean pods infection%

Teldor Rovral

Thiophanate Folicur

100ppm

200ppm | 100ppm

200ppm | 100ppm |200ppm

100ppm | 200ppm

0.00° 0.00° | 26.66°

30.00™

46.66% | 23.33° | 63.33% | 53.33°

23.33° 0.00° | 13.33° | 0.00°

10.00° | 0.00° 0.00° 0.00°

0.00° 0.00° | 16.66™ | 0.00°

40.00%° | 20.00™ | 50.00° | 0.00°

0.00° 0.00° | 13.33° | 0.00°

23.44° | 0.00° | 43.33% | 0.00°

0.00° 0.00° | 13.33° | 0.00°

30.00° | 0.00° | 0.00° | 0.00°

0.00° 0.00° | 40.00°

16.66™

53.33% | 13.33°| 20.00° | 13.33°

20.00° | 0.00° | 46.66°

30.00%°

46.66° | 0.00° | 20.00° | 20.00°

21.66 0.00 2428 16.66

35.72 | 13.80 | 30.95 16.66

Within columns, means followed by a common letter do not differ significantly by Least significant

difference test (P< 0.05).

Fekry ef al. (2003) and Barnaveta (2004)
supported our obtained results. Everts and
Zhou (2007) reported that the soil-applied
boscalid fungicide reduced the number of
white mold —infected pods increased yields
of lima and snap beans grown in Maryland
and Delaware.

Data in Table (6) indicated that five
isolates of the pathogen i.e., 1,3,4,5 and 6
were great affected by Teldor and recorded
0.00 infection area cm %, while isolates No
2 and 7 were resulted infection area % as
33.30 and 15.00 %, respectively. Data in
Table (7) illustrated that biological control
agents great affected the infection caused
by the seven tested isolates S. sclerotiorum.
T. harzianum was the most -effective
bioagent on all pathogen isolates. The least
% of infection was 53.70, whereas the least
infection area% was 51.80%as a result T.
harzianum within infection of S.
sclerotiorum. T. hamatum came at the
second rank of infection % (59.59%), while

the most infection %was noticed by T. viride
(61.18%).

Elad ef al. (2002) Similar results by using
biological control fungi in controlling the
same pathogenic fungi in many countries.
The antagonistic effect that happened in
dual culture, T. harzianum parasitized to the
pathogen and inhibited mycelial growth, the
processes of mycoparasitism including
coiling round and attachment to host
hyphae, microconidia, and penetration into
the hyphae or breaking the septa of hyphae
and conidia T. viride produced non- volatile
antibiotics inhibiting growth of pathogenic
fungi but its antagonistic effect of in vitro
was relatively low. Girlene ef al. (2010)
observed that Chemical control in vitro with
fungicides Thiophanate methyl, Iprodione
and Carbendazim was also tested. Except
Ulocladium atrum, all Trichoderma isolates
showed antagonistic potential against S.
sclerotiorum, where isolate 3601 presented
the best performance.
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Table (6): Effect of four fungicides on white rot disease incidence of snap bean pods of
genotype Bronco incited by seven isolates of Sclerotinia sclerotiorum under
laboratory conditions as infection area(cm%).

Infected area cm

Rovral Thiophanate Folicur

100pp
m

100ppm | 200ppm 200ppm| 100ppm | 200ppm

2554 | 11.51° | 42.20° | 33.30 | 64.39° | 11.90°
19.98° | 0.00° | 0.00° | 0.00° | 0.00° | 0.00°

2333 | 078% |33.12°|23.49™| 71.93° | 0.00°

0.00° 11.92° |23.59° | 0.00° | 55.70° | 0.00°

0.00° 0.00° |33.72°| 0.00° | 11.51° | 11.52°
36.29° 0.00° | 64.4° | 11.90° | 15.00° | 11.77°
18.53° 3.70° | 34.36° | 10.31° | 2626 | 13.76°
17.67 3.99 3306 | 1129 | 3497 | 6.99

Within columns, means followed by a common letter do not differ significantly by Least significant
difference test (P< 0.05).

Table (7): Biological control of Sclerotinia sclerotiorum using Trichoderma spp under
laboratory conditions.

Pathogen Infection% Infection area%

isolate
T T T T. T T
hamatum harzianu | hamatum

harzianum viride m viride

59.25b 73.19a 73.12a 61.23¢c 68.29b [80.12a
50.65b 66.13a 66.75a 44 .25¢ 7212a |55.14b
30.86¢ 40.74b 50.55a 53.29b 50.62b 60.28a
42.25b 44.25b 52.64a 36.36b 57.44a |55.12a
49.26a 51.52a 54.14a 39.23¢ 60.22a |49.47b
73.28a 73.13a 63.90b 64.61a 69.45a |66.68a
70.35b 68.16b 77.14a 63.63¢c 82.11a |70.10b
53.70 59.59 61.18 51.80 65.75 |62.41

Within columns, means followed by a common letter do not differ significantly by Least significant
difference test (P< 0.05).
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