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ABSTRACT

Salycilic acid, sodium bicarbonate, indol acetic acid and Diathane M 45 were
evaluated for the control of gray mold of lentil caused by Botrytis cinerea. Two lentil cultivars
were used in this study i.e., Sinai 1 and Giza 9. /n vitro studies showed complete inhibition
of linear growth of Bolrytis cinerea was obtained at 10 mM of salycilic acid, 200 ppm of indol
acetic acid and 100 ppm for Diathane M 45, while the growth was decreased by 64.08% as
a result of the effect of sodium bicarbonate at 200 ppm. In greenhouse experiments, foliar
application of all treatments tested were effective for controlling gray mold disease. The
most effective treatments were salycific acid at 10 mM, sodium bicarbonate and Biathane M 45
at 200 ppm which reduced the gray moid incidence by 100% in the two cultivars. On the
other hand |AA caused significant decrease in the disease incidence reached to (100%) for
Sini-1 and (71.6%) for Giza-9 cultivar. The promising treatments in pot experiments were
evaluated under field conditions in two locations. Results indicated that Diathane M45
followed by JAA could reduce significantly the percentage of gray mold estimated by (91.9
and 92.1%}), (80.0 and 80.0%) and (61.8 and 62.1%), (56.5 and 58.6%) after 55 and 75
days at Sers El-Lyain and El-Gemiza locations, respectively. As for lentil yield, Diathane
caused an increase in lentil vield estimated as (54.5 and 50.5%) in Sers El-Lyain and El-Gemiza
location followed by IAA and sodium bicarbonate (356 and 34.9%) in Sers El-Lyain,
followed by sodium bicarborate and I1AA (37.3 and 28.9%) in El-Gemiza locations. Salycilic
acid caused an increase (24.1 and 20.2%) in Sers El-Lyain and El-Gemiza locations,
respectively. The present study provide insight into alternative antifungal compounds.
Further studies are needed to utifize sodium bicarbonate, indol acetic acid and salicylic acid
in controlling various plant pathogens. Data showed that Sinai-1 gave higher seed yield /
feddan, crude protein, phosphorus and potassiurm seed contents (kg / fed) than Giza-8.
Diathane M45 and IAA were the most effective freatments in increasing the protein,
phosphorus-and potassium contents. On the other hand, the treated plants with saiycilic
acid showed little increase.
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INTRODUCTION

Lentil (Lens cultinaris Medik.) is an important legume crop (Beniwai
et ai., 1994). Seed bome Botrylis cinerea Pers. Ex. Fr. is associated with
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number of plant species (Antonov et al., 1997). Gray mold caused by
B. cinerea is the most important disease that attacks lentil plants (Morrall,
1997). Controlling this disease depends mainly on fungicides application.
However, fungicides are hazard to human health and the environment.
Alternatives of these fungicides are needed. Systemic induced resistance
proved its efficiency in controlling diseases and increasing yield (Tuzun and
Kuc, 1985; Aly et al., 1993 and Abd El-Kareem, 1998).

Several reports have been published on the use of salicylic acid and
its derivatives as potential activators for induction resistance in plants
Kanss
et al. (1992). These has been considerable interest in the use of sodium
bicarbonate, (Na HCO;) for controlling various fungal disease in plants
(Karabulut ef a/., 2003 and Smilanick et al., 2006), Bicarbonate are widely
used in the food industry (Lindsay, 1985) and were found to suppress
several fungal diseases of cucumber plants (Ziv and Zitter, 1992).
Moreover, certain growth reguilators such as IAA (van Andel and Fuchs,
1972 and Sallam, 1997) were recorded in this respect. The objective of the
present investigation was to evaluate the efficacy of various compounds
against gray mold disease in comparison with Diathane M45 and also, the
effect of this compound on some growth parameters and crude protein,
phosphorus and potassium of lentil seeds.

MATERIALS AND METHODS
1. Isolation, purification and identification of the pathogen:

Lentil plants showing typical symptoms of gray mold were collected
from Sers El-Lyain (Minufiya Governorate) Agric. Res. Station farm and El-
Gemiza Agri. Res. Station (Gharbia Governorate) during 2007 growing
season. The infected capsules were surface sterilized and placed on
wetted filter paper in Petri-dish at 20 + 2°C. After 4 days the formed Condia
were picked off using single spore method and used for identification
according to Morgan (1971) and Munijal (1980).

2. Laboratory experiment:

Different concentrations of salicylic acid, sodium bicarbonate, indol
acetic acid and Diathane M45 were tested to study their inhibitory effect on
linear growth of Botrytis cinerea in vitro. Five concentrations of salycilic
acid
(0.0, 2.5, 5.0, 7.5 and 10.0 mM), sodium bicarbonate, IAA and Diathane
M45 (0.0, 25, 50, 100 and 200 ppm). Plates were then incubated at the
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center by equal disces (5 mm) taken from the edge of 10 days old culture
of B. cinerea. Three replicates were used for each concentration. Plates
was incubated at 22°C. The linear growth of each tested treatment was
measured when the growth in any plate reached the maximum. Diathane
M45 and other compounds are shown in Table (1). The inhibition
percentage of mycelial growth calculated as formuia (Panday et al., 1982).

Percentage of mycelial growth inhibition = {(dc — dt) / dc] x 100
where: dc: average diameter of fungal calony in the check.
dt: average diameter of fungal colony in treatments.

3. Greenhouse experiments:

The effect of the tested compounds were evaluated on incidence of
lentil gray mold disease under greenhouse conditions. Lentil seeds (Sinai-1
and Giza-9 cv.), obtained from Dept. of Legume Crop Res., Agric. Res.
Centre, Giza. Seeds were sown in plastic pots (20 cm diam.) containing
loamy soii at rate 10 seeds / pot.

Five pots were used for each ftreatment. Salycilic acid at
concentrations 5.0, 7.5 and 10.0 mM, sodium bicarbonate, indol acetic acid
as well as Diathane M45 at 50, 100 and 200 ppm, were applied for testing
their efficacy against gray mold disease. The prepared concentrations were
sprayed on the grown plants 35 days old one day before inoculation with
the causal pathogens. Plant inoculation with a spore suspension with isolate
conidiphore (2.5 x 10° spore / ml) of 10-day-old culture of Botrytis cinerea
the causal of gray mold disease. Plants sprayed with tap water served as
check. Plants covered with polyethelen bage for 24 hr, to maintain high
relative humidity necessary for fungal infection. The results were recorded
after four days of inoculation as percentage of infection.

4. Filed experiments:

The field experiments were carried out during (2007 / 2008) in Sers EI-
Lyain and El-Gemiza experimental stations at Minufiya and Gharbia
Govemorates, respectively. The most effective treatments in pot
experiment against gray mold disease were applied to study their efficiency
against the occurrence of disease under natural conditions in addition to
determination of crop yield. Five compounds salycilic acid 75 and 10 mM,
sodium bicarbonate 100 and 200 ppm, indol acetic acid 100 and 200 ppm,
Diathane M45 100 and 200 ppm were used as foliar application. The field
were divided into plots (1.8 x 3 m). Each plot consists of three rows, each
row contained 20 hills on the two sides with seeds / hill of lentil Sinai-1 or
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Giza-9 cv.

The seeds were sown on 15" of November during 2007 / 2008 for the
growing locations. Each treatment was repeated three times. All treatments
were sprayed three times at 15 days intervals, the first spray was camied
out at 15" of January. Percentage of disease incidence in 20 randomly
chosen piants each plot, were calculated after 55 and 75 days from sowing
and the gray mold incidence was estimated. At the harvest twenty plants
were taken at random on which the following growth characters were
recorded: plant height (cm), No. of branches / plant, seed weight / 20
plants, seed No. / 20 plants, 1000 seeds weight (g), seed yield / fed (kg),
crude protein, phosphorus and potassium seed contents.

5. Chemical analysis:

Seed samples of Sinai-1 and Giza-9 cv. was taken, dried in an
electric oven at 70°C till content weight and ground for determination of
total N according to Hafez and Mikkelsen (1981). Potassium and sodium %
according to Brown and Lilliand (1966) by flame photometer.

RESULTS

In vitro experiment:

The effect of salycilic acid, sodium bicarbonate, indol acetic and
Diathane M45 on growth of B. cinerea is shown in Table (1). Results
indicate that all treatments have significantly inhibited mycelial growth of B.
cinerea. Diathane M45 followed by SA and IAA were the most effective
ones. Moreover, a positive relationship between the effect of the treatments
and their concentrations was realized. Diathane M45 at (100 and 200 ppm),
SA at (10 mM) and 1AA at 200 ppm have completely inhibited the mycelial
growth. On the other hand Na HCO; was the least efficient on this respect.

Greenhouse experiments:

The effect of the tested compounds against gray mold disease was
studied. The results in Table (2) indicate that disease incidence was
significantly reduced with application of all treatments as foliar spray. The
SA (10 mM) followed by 1AA (200 ppm) and Diathane M45 (100 and 200
ppm) were the most effective treatments on the two tested cultivars Sinai-1
and Giza-9 recording 100% reduction. On the other hand, |IAA and Na
HCO; were iess effective.
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Table (1). Linear growth (cm) of Botrytis cinerea as affected with
different concentrations of salycilic acid, sodium
bicarbonate, indol acetic acid and Diathane M45 in vitro.

. . Mean
. Linear Reduction -
Treatment Concentration growth o Linear Reduc
_growth
0.0 9.0 0.0
Salycilic 2.5 8.3 74
4 5.0 5.5 38.9 4.98 44.66
acid
7.5 2.1 77.0
10 miM 0.0 100.0
0.0 9.0 0.0
Sodium 25 86 49
bicarbonate 50 7.1 211 65.60 26.94
100 5.1 A3T
200 ppm 3.2 64.8
0.0 a.0 0.0
indol . 25 7.8 13.7
a’;ig acetic 50 5.8 35.2 5.06 43.84
100 2.7 70.3
200 ppm 0.0 100
0.0 8.0 0.0
Diath 25 6.8 24.8
M‘fs ane 50 36 60.3 3.88 57.02
100 0.0 100
200 ppm 0.0 100

L.S5.D at 0.05: Treatment (T) = 0.4, Concentration (C) = 1.2, Interaction (T x C) =
23
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Table (2). Gray mold incidence on lentil plants as affected with different
concentration of salycilic acid, sodium bicarbonate, indol acetic
acid and Diathane M45 under greenhouse conditions.

G M . Mean
. . ) : Reduction
Cuttivar Treatment Concentration :Zfecbon % GM.  Reduction
- 50 1666 7918
2;2"’""’ 75 1111 86.11 926 8843
100 mM 0.00 100.00
. 50 20.00  75.00
Si?:‘;:tja?nate 100 33.33 58.33 17.78  77.78
200ppm  0.00 100.00
o 50 2500 6875
Sinai-1 ang:gl acetic 100 4000 50.00 2167 72.92
200ppm  0.00 100.00
_ 50 11.11 86.11
mg‘a"e 100 0.00 100 00 370 9537
200 ppm 0.00 100.00
Contro! - 80.00 - - -
Mean - 18.25 - - —
" 5.0 2222 7531
:;'é’c"'c 75 0.00 100.00 741 9177
100 mM 0.00 100.00
. 50 5555  38.28
gi‘é‘;'r‘ggnate 100 4555 4939 3370  62.56
200 ppm 0.00 100.00
. 50 5500  38.88
Giza-9 '“‘.’g’ acetic 4y 3333 6297 37.96 57.82
act 200 ppm 25.55 71.61
Diathan 50 1555  82.72
les ane 100 0.00 100.00 518  94.24
200 ppm  0.00 100.00
Control S0.00 - - -
Mean - 23.29 - -

LS.D at 0.05: Cultivars (Cu) = 2.27, Treatments (T) = 348 Concentrabon (C} = 699,

interaction (Cux T x C) =

Field conditions:

A) Disease incidence:

1. Sers El-Lyain location:
Data presented in Table (3) showed that a significant decrease in

disease incidence was recorded in all tested compounds in comparison

6.99
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with control. The highest reduction was found in case of Diathane M45 at
200 ppm (100 and 100%) and (84.1 and 85.2%) followed by Diathane M45
at 100 ppm (80 and 85.5%) and (70.6 and 70.4%) after 55 and 75 days
from sowing on Sinai-1 and Giza-9, respectively, IAA and 200 and 100 ppm
gave (67.6 and 69.5%), (64.0 and 69.5%) for Sinai-1 and (57.1 and 55.6%),
(52.4 and 52.6%) for Giza-9 after 55 and 75 days, respectively.

Table (3). Effect of salycilic acid, sodium bicarbonate, indol acetic acid and
Diathane M45 on controlling gray mold disease incidence in field
conditions.

% infection after
55 days from sowing 75 days from sowing

Cultivar Treatment Concentration

Sers . Sers .

El-Lyain Gemiza El-Lyain Gemiza
T 7E5mM 2555 3000 2555 3333
Salycilic acid '\ 2222 2500 2333 2500
Mean - 2388 2750 2444 2918
Sodium 100ppm 2555  32.00 2600 3500

bicarbonate 200 ppm 2222 30.00 2333 33.33

Mean - 23.88 31.00 24 .66 34.16
Sinai-1 Indol acetic 100 ppm 20.00 2200 2000 2555
acid 200 ppm 18.00 20.00 20.00 2222
Mean - 19.00 21.00 20.00 2391
Diathane 100 ppm 1.1 2222 9.50 2222
M45 200 ppm 0.00 9.55 0.00 11.11
Mean - 5.85 15.88 470 16.66
Control 55.55 50.00 65.55 70.00
. . 7.5 mM 35.55 4500 3555 4500
Salycilic acid 44 rm 3333 4000 3333 4222
Mean - 34.44 42.50 34 .44 43.61
Sodium 100 ppm 30.00 50.00 32.00 52 22

bicarbonate = 200 ppm 40.00 45.00 42.00 47.77

Mean - 35.00 47.50 37.00 4999
Giza-9 Indol acetic 100 ppm 33.33 48.88 3555 48.88
acid 200 ppm 30.00 40.00 33.33 42.00
Mean - 31.66 44 .44 34.44 45 44
Diathane 100 ppm 20.55 22.00 2222 22.00
M45 200 ppm 11.11 18.00 11.11 20.00
Mean - 15.83 20.00 16.66 21.00
Control 70.00 78.00 75.00 85.00
L.5.D at 0.05: Cuttivars (Cu) = 1.30 =1.30
Treatrments (T)=2.40 =1.90
Concentration (C) = 3.70 =290

interaction (CuxTx C)=525 =4.82
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2. EI-Gemiza location:

Similar results of that obtained in Sers El-Lyain relatively higher than
Sers El-Lyain. The application of these compounds led to decrease
disease incidence of about [(84.10 and 84.17), (76.5 and 76.91)} and
[(63.00 and 68.30%), (71.80 and 74.10%))], in Diathane M45 at (200 and
100 ppm) after 55 and 75 days from sowing in two cultivars, respectively,
followed by IAA at 200 and 100 ppm [(66.7 and 68.6%), (63.3 and 63.5%)]
in Sinai-1 cultivar after 55 and 75 days and SA at 10 and 7.5 mM {(48.7
and 50.3%), (12.3 and 47.1%)] in Giza-9.

B) Crop parameters:
1. Plant height and number of branches:

Data in Table (4) show a significant increase in stem length of the
two cultivars Sinai-1 and Giza-9 sprayed with all treatments. The most
effective treatment was IAA (100 and 200 ppm) [(48.3, 50.0) and (51.3,
50.3}], [{50.0, 46.0) and (54.0, 50.0 cm)] followed by Diathane M45 (100
and 200 ppm) [(36.7, 39.3) and (44.0, 44.0)] and {(36.0, 36.7), (42.0, 42.7
cm)] in Sinai-1 and Giza-9 in Sers El-Lyain and El-Gemiza location,
respectively, while sodium bicarbonate was the less effective. On the other
hand, Diathane M45 was generally effective in increasing No. of branches /
plant in El-Gemiza location than Sers El-Lyain at (100 and 200 ppm)
followed by IAA (Sinai-1 / two locations) and (Giza-9 / two locations). On
the contrary, N HCO; was the least effective one.

2. Seed weight / 20 plant, seed number / 20 plant, 1000 seed
weight and seed yield / fed. (kg):

Data in Table (5) clear that foliar spray with salycilic acid, sodium
bicarbonate, indol acelic acid and Diathane M45 led to increasing the crop
parameters (including seed weight / 20 plants, seed number / 20 plant,
1000 seed weight (g) and seed yield / fed (kg) compared with untreated
control. On the other hand, all these parameters were increased
significantly in the plants sprayed with Diathane M45 (200 ppm) followed by
indol acetic acid (200 ppm) sodium bicarbonate (50 mM) and salycilic acid
(10 mM). The excess percentage in Diathane M45 treatment for two
varieties was (100, 84.6, 34.4 and 54.5%) in Sers El-Lyain and (65.4, 42.2,
20.0 and 50.5%) in Sers
El-Lyain and (65.4, 72.2, 20.0 and 50.5%) in El-Gemiza location followed
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by IAA (46.3, 56.7, 84.6 and 58.5), sodium bicarbonate (66.8, 56.7, 19.2
and 34.9%) in Sers El-Lyain location, while the lowest treatment was
salycilic acid except the 1000 seed weight (g) in EI-Gemiza location.

C) Protein, phosphorus and potassium content:

Tabie (8) indicated that the two cultivars Sinai-1 and Giza-8 have
significant differences on lentil seed crude protein, phosphorus and
potassium contents in both locations Sers El-Lyain and Ei-Gemiza. Sinai-1
recorded the highest values for the above three parameter whereas Giza-9
recorded the lowest values. On the other hand, the foliar spray with
Diathane M45 increased the three parameters significantly over the control
treatment. The excess percentages in the Diathane treatment for two
cultivars was (41.2, 42.5 and 50.8%) and (42.4, 28.6 and 36.6%) followed
by IAA (41.2, 18.3 and 35.4) and (35.4, 14.3 and 22.1%) in Sers El-Lyain
and EI-Gemiza locations for protein, phosphorus and potassium contents,
respectively, while the salycilic acid was the less effective in Sers El-Lyain
and was the most effective on phosphorus and potassium contents m EF
Gemiza location.
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Table (4). Effect of salycilic acid, IAA, sodium bicarbonate and
Diathane M45 spray on lentil plant height (cm) after
harvest and number of branches under field conditions.

Sers El-Lyain El-Gemiza
. . No. of No. of
Cuitivar  Treatment Concentration ::::;rty t branches rF:;ai:rtn branches
/ plant / plant
Salycilic 7.5 mM 347 57 40.0 77
acid 10 mM 39.3 6.0 39.7 8.3
Mean - 37.0 5.85 39.85 8.0
Sodium 100 ppm 32.0 47 40.0 7.3
bicarbonate 200 ppm 343 53 38.7 8.7
Mean - 33.15 50 3935 80
Sinai-1  indol acetic 100 ppm 483 6.7 51.3 8.3
acid 200 ppm 50.0 7.3 50.3 8.3
Mean - 4915 7.0
Diathane 100 ppm 3.7 80 440 93
M45 200 ppm 39.3 8.0 44.0 9.7
Mean - 38.0 8.0 440 95
Control — 30.0 5.0 36.0 6.3
Salycilic 7.5 mM 35.0 40 3933 633
acid 10 mM 36.0 4.3 39.30 6.70
Mean - 355 4.2 3931 65
Sodium 100 ppm 33.0 4.0 35.0 7.7
bicarbonate 200 ppm 343 4.0 38.7 8.0
Mean - 336 4.0 3.8 7.8
Giza-9 Indol acetic 100 ppm 50.0 5.3 54.0 7.3
acid 200 ppm 46.0 6.0 50.0 7.5
Mean - 48.0 56 52.0 7.4
Diathane 100 ppm 36.0 6.0 420 87
M45 200 ppm 3.7 6.7 427 7.7
Mean - 36.3 6.4 42.4 82
Control - 32.3 37 320 5.3
L.8.D at0.05: Cultivars (Cu) = 1.96 0.29 1.03 0.31
Treatments (T) = 1.74 0.56 1.60 0.86
Concentration (C) =  2.46 0.82 2.20 1.22
Interaction (Cux T x C) = 4.92 2.95 5.25 4.21
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Table (5). Effect of salycllic acid, IAA, sodium bicarbonate and Diathane
M45 spray on seed weight / 20 plant (g}, seed number / 20 plants

g) Lunder field conditions.

Sers El-Lyain El-Gemiza
cmrTMMntmm‘smm;'gsmsmmwm
weight number “™"  vield fed weight number .myeuied
20 plant /20 plant "“e'g(g)’“ (kg) 20 ptant/20 piant "’e‘g[} (g}
Sovciicagg [5™M 3100 7240 4000 7600 4060 7340 3967 7900
hycilic 10mM _ 32.00 730.0 4300 790.0 41.00 780.0 41.67 8150

Mean - 3150 7270 4150 775 4080 757.0 4067 8025
Sodium 100ppm 33.00 7553 4433 8000 37.00 8120 38.33 8400
bicarbonate 200 ppm 43.30 B00.0 47.00 900.0 4060 883.0 40.67 1000.0
Mean - 3815 7776 4565 8500 3880 8475 39.50 9200
Sinai-1 Indol acetic 100 ppm 43.33 8150 4B.00 8000 49.33 8650 4167 873.0
ack 200 ppm 46.67 8448 49.33 8980 50.00 865.0 39.67 9000
Mean - 4500 8297 4866 B49.0 4966 865.0 4067 886.5

100 ppm 4833 879.3 50.33 9240 5433 9300 4533 10120

Diathane M45 200ppm 5500 9220 53.33 1009.0 55.67 984.0 46.00 1050.0
Mean - 5166 90065 51.83 ©66.5 5500 957.0 4566 1031.0
Controi - 3000 7125 40.33 659.0 3067 750.0 38.67 700.0
Salyciic acid 75mM 18.00 865.0 2067 370.0 2433 8930 2233 3800
i0mM 2000 880.0 23.33 4000 2867 9300 23.00 4110

Mean - 19.00 B725 2200 3850 2650 9115 2266 395.0
Sodium 100 ppm 19.00 800.0 2400 360.0 2867 8700 23.33 3900
bicarbonate 200 ppm 2500 9240 2567 394.0 3067 9850 2367 4000
Mean - 2200 B620 2484 3770 29.67 9275 2350 3850
Giza-9 (ndolacetic 100 ppm 2200 876.0 2567 360.0 2167 800.0 2067 380.0
acid 200 ppm 2200 900.0 28.67 4020 2367 8830 2333 4150
Mean - 2200 888.0 27.17 381.0 2267 8425 2200 3975
Diathane M45 100 ppm 2500 984.0 28.00 4500 2600 9440 2567 4700
200 ppm 27.00 11100 28.67 473.0 27.00 10000 26.00 485.0

Mean - 26.00 1047.0 28.33 461.5 26.50 972.0 2584 4715
Control - 11.00 488.0=20.67 3800 19.33 5020 2133 4000

L.5.D at 0.05: Cultivars (Cu) = 160 2270 110 260 063 2342 052 2580
Treatments (T) = 240 2012 051 270 180 2200 115 2712
Concentration (C) 352 4580 170 590 260 4673 160 47.00
Interaction (CuxTxC) ns ns n.s n.s n.s n.s ns ns
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Table (6). Effect of foliar application of salycilic acid, sodium bicarbonate,
indol acetic acid and Diathane M45 on protein, phosphorus
and potassium contents in lentii seed under field

. —conditions. I

g Treatment Concent- Sers El-Lyain Ei-Gemiza

8 ration Protein Phosph- Potass- Prot- Phosph- Potass-

orus um ein orus ium
Salycllicacid 10mM 2450 295 11.00 24.50 2.81 10.85
Sodium

< bicarbonate 50 ppm 26.00 3.00 1271 25.00 2.83 11.73

m .

& ndolacelc  200ppm 27.50 300 1155 2800 280  10.60
Diathane M45 200 ppm 2800 3.80 14,00 28.50 3.00 12.80
Control - 2200 280 10.50 2250 2.80 10.80

8

g - - 2560 3.1 11.95 2570 2.87 11.37
Salycilicacid 10mM 2355 215 940 24 .00 2.30 10.00
Sodium

m‘h bicarbonate 50 ppm 2260 2.18 9.80 23.11 2.50 9.80

~ Indol acetic

O acid 200 ppm 2380 250 10.00 24.00 2.60 10.30

Diathane M45 200 ppm 2450  3.00 10.80 25.00 3.20 11.00

Control - 2050 290 8.90 20.70 2.95 8.50

DISCUSSION

Lentil (Lens culinaris Medik) is an important Legumenous food. the
crop has great nutritional value for human consumptition having a high
content of protein. Gray mold disease is the most important disease that
attack foliar system of lentil causing considerable reduction in seed yield.
Salycilic acid, sodium bicarbonate, indol acetic acid and Diathane M45
differed as regards the concentration required for inhibiting the fungal
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growth. In this respect, Diathane M45, salycilic acid and indol acetic acid
were the most effective in inhibition of fungal growth of Botrytis cinerea.
These findings are in accordance with those previously reported by Shashi-
Chauhan et al. (1989) reported that, SA was highly toxic to the mycetial
growth of most of deterophytic fungi. They added that the toxicity increased
with the increase of concentration. Durivedi (1990) and Rahhal et al. (2007)
reported that Diathane M45 decreased the fungal growth of Bolrytis
cinerea causing gray mold on lentil by 100% at 250 ppm. On the other
hand, all treatments affect significantly the growth of B. cinerea, where
Diathane M45 was the most effective followed by salycilic acid and indole
acetic acid, respecitively.

Under greenhouse experiments, the pre-treatment lentil plant with the
materials used in this study as folia treatment resulted in signification
reduction in disease incidence of compared with the control. Salycilic acid
(10 mMj), indol acetic acid and Diathane M45 (200 ppm) recorded the
highest reduction in disease incidence. Such obtained results were similar
to that obtained by Galal et al. (1996) who found that the average effect of
reduction 55.83 and 55.71 / in the two seasons by Diathane M45 against
gray mold on lentil plants. Diathane M45 was the most effective fungicide in
the decrease in disease incidence followed by indol acetic acid, salycilic
acid and sodium bicarbonate. The present results are in agreement with
those reported by Metwaly (2004) who reported that the SA (5 mM), Ps.
Fluorscens (2.8 x 10® cfu) were the most effective inducers against
chocolate spot caused by
B. fabae. Abd Ei-Saied ef al. (1996) who reported that the asprin or salycilic
acid effectively reduced disease of bacterial wilt caused by Pseudomonas
solanacearum. Salycilic acid also, reduced disease severity of chocolate
spot disease and increased faba bean (Nasr, 2002). Spray of Diathane
M45 was reported to reduce infection with gray moid in lentil (Rahhal et af.,
2007). Spraying lenti plants with some environmentally reduced
significantly the disease severity of gray mold compared with the control.
These results could be interpret in light that spraying with some treatment
induced systemic acquired resistance through enhancing the formation of
phytoalexin.

Zaky et al (2006) reported that, IAA (20 ppm) and SA (400 mg / 1)
were recorded the highest significant reduction in disease severity of rust
Anise and causes maximum vyield fruits. Abd El-Kareem (2007) reported
that, conciderable decrease in disease incidence of early blight of potato
was obtained with potassium or sodium bicarbonate at 1.0 or 2.0,
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respectively, plus Nero! at 0.5%. Spraying plants with Na HCO, solution
provided good control of several plant diseases (Harst et al, 1992 and
Janisiewicz and Peterson, 2005). Under field conditions, in both, Sers El-
Lyain and Gemiza locations the aforementioned treatments showed
remarkable increase in crop parameters [including length of plant, branch
number / plant, seed weight / 20 plants, seed number / 20 plant, 1000 seed
weight (g) and seed yield / fed (kg)] compared with untreated control. The
increase in yield was not only due to the reduction in disease incidence, but
also due to a positive effect of the treatments the themthelves (Abd El-
Kaream, 1998B). In this respect, treatment with SA increased pod number
and yield in mung bean (Sing and Kaur, 1980). As weil as, Metwaly (2004)
found that salicylic acid (25 m™) seed treatment or foliar treatment was the
most effective inducer as followed by ethanol as foliar treatment (800 ppm)
or seed treatment (1000 ppm) when applied under greenhouse or field
applications and resulted in a significant increase in crop parameters of
lentil compared with untreated control.

Spraying with Diathane M45, followed by IAA had a positive effect on
chemical components of lentil seed i.e., crude protein, phosphorus and
potassium and Sinia-1 recorded the highest value for the above three
parameters than Giza-9 cv. These results are in agreement with the
findings of Rahnai ef a/. (2007). On the other hand, sodium bicarbonate
followed by IAA and Diathane M45 showed inhibiting B. cinerea.
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