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ABSTRACT

To study the Impact of the 2020 Mediterranean Storm 'Dragon Storm' on chocolate spot disease,
growth, and yield of faba bean in Egypt, field experiment using faba bean cultivars namely Giza 843,
Sakha 1 and Giza 40 was carried out during seasons 2019/2020 and 2020/2021 at Etay El-Baroud
Agricultural Research Station Farm, El-Beheira Governorate. In the first season, the rain ranged
between 1/3/2020 - 11/3/2020 from 0.00 to 0.38 mm day* but suddenly on 12/3/2020 heavy rain (26.3
mm day?), thunderstorms and floods were happened. Also the relative humidity recorded 82.08, 79.43
and 69.10% on 12/3, 13/3 and 14/3/2020. At the same time the maximum temperature decreased on 12/3
and 13/3/2020 to 20.16 and 21.80°C, respectively compared with 25.52°C on 11/3. After 5 days from the
beginning the storm, the disease severity increased sharply but Giza 843 had the least value followed by
Sakha 1 then Giza 40 with averages of 23.70, 28.89 and 43.70%, respectively and increased with
increasing the periods. In contrast in the second season, the disease severity showed normal averages
being 8.15, 8.12 and 10.62% with the previous cultivars, respectively. Using quadratic correlation, there
were positive strong correlations between disease severity and rain (mm) and the relative humidity%.
Giza 40 was the earliest in the flowering and maturing dates significantly followed by another two
cultivars (Sakha 1 and Giza 40). Giza 843 cv. had the best value of plant height with an average of
94.33 cm and exceeded Sakha 1 and Giza 40 significantly in the number of branches/plant, number of
pods/plant, seed yield/plant (g), seed yield/plot (Kg) and seed yield/feddan (ardab) with averages of 3.68,
17.97, 32.11, 4.26 and 16.55, respectively.

INTRODUCTION

Faba bean (Vicia faba L.) is considered to be
one of the major leguminous crops all over the
world due to its high nutritional value,
carbohydrate-rich fraction for biofuel production,
rich in microelements (Iron and Zinc), and protein
content which make it suitable for human diet and
animal feed (Atnafu and Keskse, 2020,
Pszczotkowska et al., 2020, and Maalouf et al.,
2021). Also, it fixes atmospheric nitrogen which
reduces the contribution of fertilizers and as green
manure (Ali et al., 2014 and Paul and Gupta, 2021).
In addition, faba bean is used as a source of cash
crop to farmers (Merga et al., 2019).

Due to several biotic and abiotic factors, faba
bean productivity can be reduced and plants are
often challenged by them which acting in
combination (Chojak-Kézniewska et al., 2018).
Chocolate spot and rust diseases consider the most
important biotic factors reduced faba bean yield in
the Mediterranean region (Hanounik and Bisri,
1991, Ahmed et al., 2010 and Pszczotkowska et al.,
2020).

Kole et al. (2015) reported that climatic
changes effect on agricultural productivity because
of the instabilities in temperature, rain and other
climatic factors. Plant breeders are requisite to

increase efforts to improve different germplasm
lines that can endure to climatic abnormalities
(Bahl, 2015). Pszczotkowska et al. (2020) reported
that temperature and rain effect on the improvement
and yield of Vicia faba growth stages. Establishment
of pathogens like the fungal diseases severity
depend on numerous biotic and abiotic elements
such as agricultural  practices, cultivars,
environmental conditions and seed health (El-
Ammari, 2017, Podlesny et al., 2017 and Deneke,
2018). Also, Zayan (2019) and Burdon and Zhan
(2020) reported that climate change influences the
occurrence and severity of plant diseases. Wind and
rain splash spread conidia over a very short distance
in the absence of wind (Sache, 2000) to near plants
and fields but when carried in moderate winds, can
travel for a long distance (Fitt et al., 1989 and
Nagarajan and Singh1990) where they repeat new
infections and the wetness of the plant surface
necessary for spore germination and infection
(Alberta Pulse Growers, 2020). Plant immune
responses can directly affect by climate change
(Cheng et al., 2019, Saijo and Loo, 2020 and
Castroverde and Dina, 2021) facilitate the
appearance of new pathogen strains, which
consecutively can collapse host-plant resistance
(Velasquez et al., 2018, and Cohen and Leach,
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2020) and increase the spread of plant disease into
new areas (Chaloner et al., 2021 and Singh et al.,
2023). It indirectly influences plant—pathogen
interactions by changing the biological processes of
the plant host and/or pathogen (Desaint et al., 2021
and Trivedi et al, 2022). An unusually
Mediterranean Storm 'Dragon Storm' that formed
rapidly over Egypt on Thursday, 12 March, 2020
and the following days, bringing heavy rain,
thunderstorms and floods to northern Egypt, Jordan,
Syria, Lebanon, Palestine, Saudi Arabia and Iraq
(NASA, 2020) caused damages on some buildings
and farms. Therefore, this work aimed to evaluate
the response of some faba bean cultivars
pathologically and  agronomically to the
Mediterranean Storm "Dragon Storm" happened
over Egypt on the 2019-2020 growing season.

MATERIAL AND METHODS

The present study was conducted at the
experimental farm of Etay El-Baroud Agricultural
Research Station, El-Beheira Governorate (Latitude:
30.89, Longitude: 30.63 and Attitude: 18) during the
two successive seasons of 2019/2020 and 2020/2021
(Fig.1).

Field Experiment:

The field experiments were carried out in
randomized complete block design (RCBD) with
three replications where the three faba beans
cultivars, Giza 843 and Sakha 1 (resistant)
(Mohamed and El-Bakery, 2020 and Heiba et al.,
2022) and Giza 40 (susceptible) (EI-Komy, 2014)
were used for this investigation. Each plot consisted
of 5 ridges, 3 m long and 0.70 m apart. Seeds were
planted in two sides of the ridge at 15 cm between
hills with one seed per each. Seeds were sown in
15" and 16" of November 2019 and 2020,
respectively.
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Determination of chocolate spot disease severity
under field conditions:

Chocolate spot disease severity was determined
from 5" March to 9" April and every 12 days.
Twenty randomly plants from each replicate were
chosen and numbers of the necrotic lesions and the
size of blighted area per leaf were calculated
according to the scale 1-9 mentioned by Hanounik
and Rebertson (1988). Disease severity (DS)
percentage was calculated according the equation:
DS (%) =[>(n X v) /9N] X 100

n= Number of plants in every grade, v =
Numerical grade, N= Total number of examined
plants, 9 = Maximum disease grade.

Character Measurements:
1- Growth characters:

Days to 50% flowering and 90% to physiological
maturity were recorded. Also, at harvesting time
(after 155 days from sowing), ten plants from each
replicate were randomized taken to measure plant
height (cm), and number of branches/plant.

2 - Yield and its attributes:

Also, number of pods/plant, 100-seed weight (g),
and seed weight/plant were estimated (g). Seeds in
each plot were harvested and weighed then
converted to seed vyield (kg/plot) and seed
yield/feddan (ardab).

Climate data of Etay EIl-Baroud, EIl-Beheira
Governorate, Egypt:

These data were obtained from Central
Laboratory for Agricultural Climate (CLAC) as:
Rain: Precipitation (mm day ), Wind: Wind Speed
(m/s) at 2 meters, RH: Relative Humidity % at 2
meters, Tdew: Dew/Frost Point (C°) at 2 meters,
Tmax: Maximum Temperature (C°) at 2 meters,
Tmin: Minimum Temperature (C°) at 2 meters,
Srad, Solar Radiation (MJ/m?day), Tmean:
Temperature Average (C°) at 2 meters.

Fig. 1: Location of Etay El-Baroud Agricultural Research Station, El-Beheira Governorate.
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The daily climate parameters were recorded by
automated agro-metrology station model (iMetos 2,
made in Austria, EU) in El- Beheira Governorate,
Etay EI-Baroud experimental field sites
(Latitude: 30.89, Longitude: 30.63, Altitude: 18).
The early stages of the strong cyclonic abnormal
phenomenon "Dragon storm™ were published in
satellite images by Korosec (2020) (Fig.2).
Statistical Analysis:

All data were statistical analyzed according to
Gomez and Gomez (1984). Treatments were
compared by L.S.D at 5% level of probability.

RESULTS

Agro-Meteorological data:

The climatic data were obtained from the
Central Laboratory for Agricultural Climate
(CLAC), Agricultural Research Center (ARC) and
shown in Tables, 1, 2 and 3. The daily weather
parameters were measured and recorded as means of
the maximum, minimum and average temperature
(°C), Dew Point (°C), relative humidity (%), rain
(mm/day), wind (m/s), solar radiation (MJ/m?%day),
during the two consecutive season were recorded.
Metrological analysis:

Data presented in Tables 1 and 2 clear climate
data of Etay El-Baroud, El- Beheira Governorate,
Egypt at March 2020 and 2021, respectively. It can
be noticed from Table (1) that data of the rain (mm
day™?), relative humidity (%), T-max (C°) and Srad
(MJ/m?) ranged between 0.00 - 0.38, 33.50 - 61.51,
21.81 - 28.30, and 17.67 - 20.63 from 1/3/2020 to
11/3/2020 but suddenly on 12/3 and 13/3/2020
heavy rain (26.3 and 8.93 mm day ), thunderstorms
and floods were happened. Also the relative
humidity increased to 82.08, 79.43 and 69.10 on
12/3, 13/3 and 14/3/2020, respectively. At the same

time the maximum temperature in addition to solar
radiation decreased (20.16, 21.81C° and 14.38 and
14.14.20 MJ/m?/day, respectively). In contrast in the
next season, data in Table (2) cleared that the values
of the same parameters mentioned above were 0.0 -
3.8, 50.0 - 76.4, 17.3 - 32.0, and 15.6 - 22.9,
respectively but rain (mm day?) and the relative
humidity (%) increased to 26.7 and 74.6,
respectively just only on 21/3/2021 and decreased to
0.0 and 63.4, respectively on the next day
(22/3/2021).

Data in Table (3) exhibited that from 8/3 to
14/3/2020 the average values of rain (mm day %),
RH(%), dew/frost point (°C), maximum and
minimum temperatures (°C) increased with averages
of 5.18, 64.80, 10.17, 24.99 and 11.49, respectively
at the same time solar radiation (MJ/m?/day)
decreased to 18.58 compared to the same period of
2021. In that week the Dragon storm happened
exactly at 12/3/2020 as mentioned above and the
precipitation (mm day™) and the relative humidity
(%) recorded 26.30 and 82.08, respectively.
Chocolate spot disease severity:

The three tested faba bean cultivars varied in its
sensitivity to the infection with Botrytis fabae under
natural infection (Table 4 and Figure 3). Disease
severity was determined at 5/3, 17/3, 29/3 and 9/4.
In the first season (2019/2020), the disease severity
5 days before the happening of Dragon storm had
normal average values being 6.05, 5.44 and 7.17%
for Giza 843, Sakha 1 and Giza 40, respectively.
After 5 days from the beginning of the storm the
disease severity increased sharply with the three
cultivars but Giza 843 had the least value followed
by Sakha 1 and Giza 40 with averages of 23.70,
28.89 and 43.70%, respectively.

Fig. 2: Satellite images show the Mediterranean Storm "‘Dragon Storm™ responsible for the storms
from 12 to 15 March, 2020 (A) and closer view of the cyclone’s core (B). Uploaded a work by
Korosec (2020) from https://www.severe-weather.eu/recent-events/powerful-frontal-system-hits-

egypt-mk/
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Table 1: Climate data of Etay El-Baroud, EI-Beheira Governorate, Egypt on March, 2020.

Date Rain Wind RH Tdew Tmax Tmin Tmean Srad
(mm day?) (m/s) (%) (C9) (C9) (C9) (C9) (MJ/m?%day)

01/03/2020 0.00 2.97 55.69 6.05 21.81 10.30 14.78 18.84
02/03/2020 0.00 1.64 57.77 6.76 22.88 9.85 14.95 19.26
03/03/2020 0.01 2.55 60.45 7.70 24.99 7.01 15.24 19.55
04/03/2020 0.03 1.53 44 57 5.66 28.3 8.99 17.95 19.12
05/03/2020 0.00 2.88 33.50 2.12 27.41 10.94 18.62 19.30
06/03/2020 0.37 3.23 59.29 8.30 21.90 11.97 16.18 17.67
07/03/2020 0.00 1.48 55.59 7.91 25.46 10.39 16.79 19.85
08/03/2020 0.10 3.15 56.75 8.78 27.51 9.29 17.39 20.42
09/03/2020 0.08 3.87 47.36 7.32 31.03 11.11 18.76 20.58
10/03/2020 0.01 2.01 57.40 7.45 23.76 9.77 15.79 20.63
11/03/2020 0.38 3.94 61.51 9.25 25.52 10.32 16.59 19.40
12/03/2020 26.30 2.73 82.08 12.94 20.16 13.80 15.97 14.38
13/03/2020 8.93 4.33 79.43 12.81 21.80 12.14 16.34 14.20
14/03/2020 0.46 2.59 69.10 12.64 25.17 14.02 18.32 20.43
15/03/2020 0.01 1.55 54.45 9.43 27.45 10.32 18.75 21.20
16/03/2020 0.00 1.97 51.45 8.92 27.66 12.87 19.13 21.17
17/03/2020 0.31 5.05 60.87 7.59 20.03 11.62 15.01 14.85
18/03/2020 0.00 3.94 53.41 5.42 21.33 8.89 14.77 18.63
19/03/2020 0.00 4.35 56.20 5.02 19.52 9.44 13.54 20.85
20/03/2020 0.41 4.34 58.19 5.14 18.33 9.09 13.12 16.18
21/03/2020 0.01 2,51 56.74 4,93 19.69 8.89 13.29 21.50
22/03/2020 0.18 1.55 49.08 411 22.95 5.93 14.70 22.45
23/03/2020 0.00 3.14 41.01 5.10 29.23 10.80 18.69 21.88
24/03/2020 0.01 2.54 59.52 9.40 26.06 10.67 17.28 22.35
25/03/2020 0.07 2.01 65.59 10.12 23.91 9.84 16.50 21.71
26/03/2020 0.11 3.30 51.53 8.75 28.10 11.61 18.93 16.82
27/03/2020 0.06 3.34 59.30 11.02 27.28 11.83 19.06 22.71
28/03/2020 0.02 3.21 56.40 8.16 2455 11.41 16.83 23.47
29/03/2020 0.00 3.02 40.00 4,15 27.85 9.23 18.04 23.34
30/03/2020 0.00 2.93 32.24 3.16 29.39 11.64 20.42 19.41
31/03/2020 0.03 5.07 40.64 6.55 27.40 14.30 20.44 23.51

Also it can be noticed that the disease severity
increased with increasing periods up to 9/4/2020
with averages of 66.67, 69.63 and 77.11% for Giza
843, Sakha 1 and Giza 40, respectively. Generally
the disease severity increased sharply from 6.22%
on 5/3/2020 to 71.24% on 9/4/2020. In contrast, in
the second season (2020/2021), the disease severity
showed normal averages as 8.15, 8.12 and 10.62
with cvs. Giza 843, Sakha 1 and Giza 40,
respectively and generally the disease severity
increased from 5.14 to 11.17% between 5/3 and
9/4/2021. The results showed that in the second
season (2020/2021) faba bean cv. Sakhal had the
least disease severity followed by Giza 843 and
Giza 40 with averages of 8.12, 8.15 and 10.09%,
respectively.
Correlation between chocolate spot disease
severity% and rain (mm) and relative humidity
(Rh%):

Data illustrated in Fig.4 show quadratic liner
regression between chocolate spot disease severity

% and each of accumulated rain (mm) and relative
humidity (Rh%) during the two seasons;2019/2020
and 2020/2021. In the first season it is evident that
significant positive correlation was found between
disease severity %, rain and relative humidity
(Rh%) with correlation coefficient of r = 0.79* and
0.71*, respectively. Also in the second season the
association between disease severity%, accumulated
rain and relative humidity (Rh%) were positive and
significant with strong correlation coefficient of r =
0.99** and 0.97**, respectively.

Flowering and maturity date:

Data presented in Table (5) appear that Giza 40
was the earliest in the flowering date than Giza 843
and Sakha 1 with averages of 44.83, 49.83 and
51.17 days, respectively. The differences between
this trait in seasons 2019/2020 and 2020/2021 were
not significant. With regard to the interaction effect,
Giza 40 x 1°t season, Giza 40 x 2" season and Giza
843 x 2" season cleared the earliest flowering dates
with averages of 44.67, 45.00 and 49.33 days,
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respectively. In respect of maturity date, also Giza
40 was the earliest mature followed by Sakha 1 and
Giza 843 with averages of 147.00, 148.67 and
152.00 days, respectively. The statistical analysis
between them was significant. At the same time, the
differences between the two seasons were not

Table 2. Climate data of Etay El-Baroud, El- Beheira Governorate, Egypt on March, 2021.

significant. With respect of the interaction, Giza 40
x 1% season had the earliest mature date followed by
Giza 40 x 2" season and Sakha 1 x 1 season with
averages of 147.00, 148.00 and 148.67 but the

differences were not significant.

Date Rain wind RH Tdew Tmax Tmin Tmean Srad
(mm day™) (m/s) (%) (C9) (C9) (C9) (C9) (MJ/m?/day)
01/03/2021 0.0 3.0 67.4 8.8 21.6 10.5 15.3 19.6
02/03/2021 0.1 3.6 64.4 7.0 20.1 9.3 14.1 19.0
03/03/2021 2.8 3.9 64.6 6.5 17.3 10.7 13.2 15.6
04/03/2021 0.4 3.3 67.7 8.1 20.3 10.4 14.6 18.9
05/03/2021 0.0 2.0 71.4 8.3 22.6 8.6 14.5 22.4
06/03/20211 0.2 2.0 71.7 8.3 23.2 7.6 14.4 22.9
07/03/2021 0.2 2.3 70.6 8.2 23.2 8.8 14.8 22.1
08/03/2021 0.8 1.8 70.1 9.0 24.0 10.3 15.8 22.4
09/03/2021 0.6 2.8 62.2 7.5 27.7 8.5 17.1 20.3
10/03/2021 2.5 3.9 50.0 5.8 32.0 12.8 20.0 21.9
11/03/2021 3.8 3.9 76.4 12.8 24.3 14.3 17.6 19.4
12/03/2021 0.0 4.9 59.1 6.8 20.8 11.0 15.3 21.6
13/03/2021 0.0 2.4 65.8 7.4 21.1 10.2 14.3 22.0
14/03/2021 0.0 2.2 68.4 9.1 23.6 10.2 15.7 16.4
15/03/2021 0.0 2.1 73.4 10.8 23.2 10.5 16.3 19.7
16/03/2021 0.0 2.6 69.7 9.7 22.4 11.4 15.9 21.9
17/03/2021 0.7 3.4 64.7 7.5 22.8 8.5 15.4 24.0
18/03/2021 3.2 2.6 69.2 8.9 22.2 10.7 15.3 21.2
19/03/2021 9.1 1.8 62.5 7.8 23.4 11.1 16.0 22.5
20/03/2021 0.1 2.6 64.0 10.4 27.1 11.4 18.5 22.4
21/03/2021 26.7 2.2 74.6 14.4 26.3 12.8 19.7 12.2
22/03/2021 0.0 2.2 63.4 14.1 27.7 17.9 21.7 13.5
23/03/2021 0.0 4.4 64.9 11.7 23.1 12.6 18.8 15.5
24/03/2021 1.2 5.0 68.9 8.3 18.6 11.0 14.3 20.8
25/03/2021 2.4 3.0 73.5 8.5 17.1 10.6 13.4 22.6
26/03/2021 0.6 3.6 66.4 6.0 17.3 8.4 12.5 19.2
27/03/2021 2.1 3.4 60.8 5.3 19.0 7.3 13.2 21.4
28/03/2021 6.2 2.9 66.6 7.9 19.1 11.7 14.5 17.4
29/03/2021 2.5 3.0 66.4 7.6 20.0 10.5 14.3 20.3
30/03/2021 6.1 3.1 69.4 9.0 21.5 11.3 15.4 22.8
31/03/2021 18.4 2.9 72.3 8.2 18.8 9.5 13.6 18.8

Table 3: The averages of the climate data recorded weekly for March of Etay El-

Governorate in 2019/2020 and 2020/2021 seasons.

Baroud, El- Beheira

Parameter Rain RH T/dew T-max T-min Srad
Season 2019/2020

Date

1/3 - 7/3/2020 0.06 52.41 6.34 24.69 9.92 19.08

8/3 — 14/3/2020 5.18 64.80 10.17 24.99 11.49 18.58

15/3 — 21/3/2020 0.11 55.90 6.64 22.00 10.16 19.20

22/3 — 28/3/2020 0.06 54.63 8.09 26.01 10.30 21.63
Season 2020/2021

Date

1/3 - 7/3/2021 0.52 58.07 7.89 21.19 9.41 20.07

8/3 — 14/3/2021 1.10 64.57 8.34 24.79 11.04 20.57

15/3 — 21/3/2021 5.69 68.30 9.93 23.91 10.91 20.56

22/3 — 28/3/2021 1.79 66.36 8.83 20.27 11.36 18.63
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Table 4: Effect of the Mediterranean storm ""Dragon Storm' on chocolate spot disease severity % on
faba bean cvs. Giza 843, Sakha 1 and Giza 40 during two successive seasons; 2019/2020 and

2020/2021.

Parameter Chocolate spot disease severity %
Factor 2019/2020 2020/2021
Cultivar (C)
Giza 843 36.98 8.15
Sakha 1 39.04 8.12
Giza 40 47.07 10.62
Date (D)

5/3 6.22 5.14
17/3 32.10 7.96
29/3 54.57 9.88
9/4 71.24 11.17

Interaction (C x D)
Giza 843 5/3 6.05 6.03
17/3 23.70 6.91
29/3 51.48 9.14
9/4 66.67 10.25
Sakha 1 5/3 5.44 5.93
17/3 28.89 7.41
29/3 52.22 9.13
9/4 69.63 10.00
Giza 40 5/3 7.16 6.18
17/3 43.70 9.57
29/3 60.00 11.36
9/4 77.11 13.27
LSDO005 C 1.93 0.63
D 2.23 0.72
CxD 3.93 1.252

Growth characters and seed yield:

Giza 843 had the tallest plants with an average of
94.33 cm and exceeded the another cultivars (Sakha
1 and Giza 40) in the number of branches/plant,
number of pods/plant, seed yield/plant (g), seed
yield/plot and seed vyield/feddan (ardab) with
averages of 3.68, 17.97, 32.11, 4.26 and 16.55,
respectively (Table 6). The differences between the
previous parameters were significant. The
differences between the results of the two seasons
were not significant except seed yield /plant (g), it
may be due to the late increasing of the disease
severity which happened (17/3/2020) after the pods
setting and during maturity. With regard to the
interaction, the differences between number of
pods/plant, seed vyield/plot and seed vyield/feddan
(ardab) were significant.

DISCUSSION
The Global Precipitation Measurement (GPM)
detected the early stages of a strong cyclonic system
that established over northern Africa on 12 March
2020 and the following days, causing heavy rain,
thunderstorms, floods, and sandstorms, to northern

Egypt, Jordan, lIsrael, Syria, Lebanon, State of
Palestine and Irag. In this respect, Zayan (2019),
and Burdon and Zhan (2020) mentioned that climate
changes effect on the severity of crop diseases.
Papstylianou et al. (2021) mentioned that the yield
stability of faba bean under various environmental
conditions is an important parameter for a
maintainable farming system, especially at the
present time with the great variations of climatic
factors from year to another. In the first season
(2019/2020) data obtained after 5 days from the
beginning of the Dragon storm where there were
two days with a lot of rainfall, cleared sharply
increase of the disease severity with the three
cultivars but Giza 843 had the least value followed
by Sakha 1 and Giza 40 with means of 23.70, 28.89
and 43.70%, respectively. This result is in close to
that mentioned by Stoddard et al. (2010) and
Karkanis et al. (2018) who reported that with
temperatures of 15-22°C and RH >80%, chocolate
spot disease cause severely damage on faba bean
crops, which necrosis spreads quickly, defoliating
and then killing the plant, during 2 days.
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Fig. 2: Effect of Dragon storm on the severity of chocolate spot disease on some faba bean cultivars
(Giza 843, Sakha 1 and Giza 40), season 2019/2020.
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Fig. 4: Quadratic correlation between chocolate spot disease severity %, accumulated rain (mm) and
relative humidity (Rh%) during two seasons; 2019/2020 (A and B) and 2020/2021 (C and D),
respectively.

Table 5. Effect of the Mediterranean storm "'Dragon storm™ on days to flowering and maturity of faba
bean cvs. Giza 843, Sakha 1 and Giza 40 during the two successive seasons, 2019/2020 and
2020/2021.

Parameter Days to flowering Days to maturity

Factor
Cultivar (C)
Giza 843 49.83 152.00
Sakha 1 51.17 148.67
Giza 40 44.83 147.00
Season (S)
2019/2020 48.56 148.89
2020/2021 48.67 149.56
Interaction (C x S)
Giza 843

15t season 50.33 152.33

2" season 49.33 151.67
Sakha 1

1%t season 50.67 148.67

2" season 51.67 149.00
Giza 40

1t season 44.67 147.00

2" season 45.00 148.00
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Table 6: Effect of the Mediterranean storm ""Dragon storm™ on yield and yield components of faba
bean cvs, Giza 843, Sakha 1 and Giza 40 during two successive seasons, 2019/2020 and 2020/2021.

W Plant No.of No.of 100-seed Seed Seed yield/  Seed yield/
Factor height  branches  pods/ weight yield/plant plot feddan
Cultivar (C) (cm) /plant plant (9) (9) (kg) (Ardab)
Giza 843 94.33 3.68 17.97 70.83 32.11 4.26 16.55
Sakha 1 89.83 2.97 10.17 73.17 19.27 3.14 12.20
Giza 40 80.96 2.27 9.92 64.24 17.71 2.81 10.91
Season (S)
1%t season 87.12 2.89 12.43 69.30 20.42 3.44 13.36
2" season 89.63 3.06 12.94 69.54 25.63 3.36 13.08
Interaction CxS
Giza 843
1%t season 95.33 3.50 19.13 71.27 28.07 4.60 17.89
2" season 93.33 3.87 16.80 70.43 36.14 3.91 15.21
Sakha 1
1%t season 88.00 3.00 8.75 73.41 17.00 3.07 11.90
2" season 91.67 2.93 11.58 72.93 21.53 3.22 12.51
Giza 40
1%t season 78.05 2.16 9.41 63.22 16.20 2.65 10.30
2" season 83.88 2.38 10.43 65.25 19.23 2.96 11.52
L.S.D 0.05
C 4.73 0.49 1.70 1.36 3.07 0.35 1.33
S N.S N.S N.S N.S 2.51 N.S N.S
CxS$S N.S N.S 2.40 1.92 N.S 0.49 1.87

Also, Pulse Breeding Australia (2013) and Alberta
Pulse Growers (2020) mentioned that warm and
humid are suitable conditions for spreading
chocolate spot infection through four to five days,
producing spores on infected tissue, repeating
secondary infection and more spread of the disease
happen. In this respect, Rosenzweig et al. (2000)
reported that temperature, rain, RH, dew, solar
radiation and wind speed play an important role in
increase and survival of crop diseases. So, the
influence of weather change on agriculture can be
minimized by improving farming practices using
varieties suitable to new climatic conditions
(Lammerts van Bueren et al., 2018).

Exposure to solar radiation, spores creation,
survival, spreading, germination, pathogenicity and
virulence can be affected. UV radiation is the
greatest damaging and mutagenic waveband of the
solar spectrum and direct exposure to it for a few
hours can destroy spores of most fungal species
through altering molecular structures and activating
the production of reactive oxygen species (ROS)
that cause damage, reduce fungal viability, and
incite cell death (Braga et al., 2001, Nascimento et
al., 2010, and Braga et al., 2015).

Also, data showed that Giza 843 had the least
disease severity value followed by Sakha 1 and Giza
40 with means of 23.70, 28.89 and 43.70%,
respectively and this result in agreement with that
mentioned by El-Komy (2014) who reported that
the development of the chocolate spot disease

symptoms increased slowly on resistant cultivar
(Nubaria) but happened at a faster level on the
susceptible cultivar (Giza 40). In this respect,
Mohamed and El-Bakery, (2020) mentioned that
faba bean genotypes Giza 843 and Sakha 1 showed
high resistance to chocolate spot disease and the
opposite was true for Giza 40.

The quadratic liner regression between chocolate
spot disease severity % and each of rain (mm) and
relative  humidity(Rh%)  during the two
seasons;2019/2020 and  2020/2021  showed
significant positive correlations. In the first season
it is evident that significant positive correlations
were found between disease severity %, rain and
relative humidity (Rh%) with correlation coefficient
of r = 0.79* and 0.71*, respectively. Also in the
second season the association between disease
severity %, rain and relative humidity (Rh%) were
positive and significant with strong correlation
coefficient of r = 0.99** and 0.97**, respectively.
These results are confluent with that mentioned by
Dhaliwal et al. (2018) with brown spot severity in
rice, Saharan and Saharan (2004) in alternaria leaf
blight of cluster bean, and Pandit (2020) in
anthracnose development of horse gram. Also,
Stoddard et al. (2010), Misgana (2017) and Berhan
and Bekel (2021) reported that temperature (15-
23°C), and RH (=70%) strongly influenced growth
and sporulation of B. fabae and infection and
increase the chocolate spot disease in faba bean
varieties. In this respect, Pszczolkowska et al.
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(2020) exhibited correlations between weather
conditions vs. biotic factors and revealed that the
incidence of pathogenic, and toxin-producing fungi
was affected by temperature and rain in the faba
bean flowering stage and the maximum at the 4-5
leaves unfolded stage and at the end of flowering.

Data revealed that faba bean cv.Giza 40 was
the earliest in the flowering and maturing dates
significantly followed by another two -cultivars
(Sakha 1 and Giza 843). Also, Qabil et al. (2018)
and Tarek et al. (2020) exhibited that the tested faba
bean cultivars differed significantly in their days to
first flower, days to 50% flowering and days to
fruiting. The genotype genetic constitution and its
reaction to climatic conditions play an important
role in the differences among them in most traits
and variations among cultivars (Abbas et al., 2010,
Mohamed, 2012, Badr et al., 2013, Abido and
Seadh, 2014 and Mohamed and El-Bakery, 2020).

In case of yield and its attributes, Giza 843 cv.
had the tallest plants and exceeded Sakha 1 and
Giza 40 significantly in the number of
branches/plant, number of pods/plant, seed
yield/plant (g), seed vyield/plot (Kg) and seed
yield/feddan (ardab). These results are in confirm
with that mentioned by Abido and Seadh (2014)
and Ibrahim (2016) who exhibited significant
differences between the tested faba bean cultivars in
vegetative and vyield characters through their
response to climatic conditions. Similar results were
mentioned by Hamza and Khalifa (2017), Hussein et
al. (2017) and Qabil et al., (2018) who reported that
the existence of suitable genetic differences in the
used genetic material led to highly significant
variations between the tested faba bean cultivars for
yield and its characteristics during the tested
seasons. Also, it can be noticed that the seed yield
for the two seasons were not significant. Alberta
Pulse Growers, (2020) interpreted this result by the
timing of the infection starts, with early disease
development in the season or during flowering, may
cause more damage and yield losses and mid- to
late-season infections may cause little or no yield
loss. Also, Waly et al. (2019) mentioned that with
low or moderate infection, the resistant genotypes
may produce high yield but, the high infection led to
decrease the yield in case of both resistant and
susceptible genotypes. In this respect, Alharbi and
Adhikari, (2020) pointed out that faba bean has a
very poor flower: pod ratio, with a maximum 20%
of flowers resulting in pods. Climate stresses cause
damages to flowers and young pods; therefore,
identical phenology of crops to the environment is
important for minimizing injurious effects of
unfavourable environmental conditions.
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CONCLUSION

From this study, it can be concluded that, the
Mediterranean storm "Dragon Storm™ bringing
heavy rain, wind and high of RH% more than 65%
are the most suitable factors for increasing the
severity of chocolate spot disease on faba bean
through spreading the fungal conidia by wind and
rain splash which causing new infections and the
high RH% promotes spores germination on the plant
surface. The timing of this abnormal phenomenon
increases the serious of this disease on faba bean
productivity if it happened at the beginning of the
pod set stage.

Because of storms are natural phenomenon and
had harmful effects on several crops when it happen
at critical plant growth stages, generally it can be
minimize its dangerous effects through the
continuous crop breeding to produce crop varieties
with  desired characteristics, follow-up the
agricultural meteorological data through the crop

growth stages and using the recommended
fungicides in suitable time.
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