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ABSTRACT 

 

 

Early blight caused by Alternaria solani (Ell. 

and Mart.) is one of the most important diseases, 

which caused considerable loss in tomato yield 

and quality under Egyptian conditions. The re-

search aimed to study the relationship between 

climate change and disease severity for prediction 

in future seasons. Disease severity was recorded 

for three growing seasons i.e. summer (May. - 

Aug), autumn (Jul. - Oct) and winter (Nov. - Mar.), 

at three governorates (Behira, Ismailia, and As-

suit). Severity of early blight disease on tomato has 

been predicted by regression estimated accumula-

tive disease severity values during (2007/2008) – 

(2015/2016) season and average max and min 

temperature and humidity through these seasons. 

Prediction of disease has been formed as Y= 

b0+b1x1+b2x2+.......... bqxq. Three models were 

created to describe the severity disease by multi-

ple regressions (MINITAB® program). The highest 

value of early blight disease was recorded through 

season (2017/2018), while the lowest value was 

recorded during season (2016/2017). Also, highly 

disease severity was estimated during summer 

period compared with autumn and winter growing 

periods, however, the least severity was estimated 

through winter growing period and moderate se-

verity estimated in the autumn growing period. 

Influence of environmental conditions on the sever-

ity of early blight disease during seasons 

(2007/2008) – (2015/2016), in Behira governorate, 

the high disease severity was showed in season 

(2010-2011), and the lowest disease was in sea-

son (2012-2013), but in Ismailia governorate, high-

est disease severity  was estimated in season 

(2010-2011) and low in season (2013-2014), but in 

Assuit governorate, the highest value of disease 

was in season( 2010-2011), and the lowest value 

was in season (2013-2014). For Forecasting, sig-

nificantly differences among between disease se-

verity through (2020/2030), (2030/2040) and 

(2040/ 2050) seasons compared with (2008/2018) 

seasons and relation with climate change in tested 

governorates. Severity of tomato early blight dis-

ease may increase from 11.8% to 15.4 during 

(2008/2018) seasons to (2040/ 2050) seasons at 

Behira governorate, from 18.8% during 

(2008/2018) seasons to 36.3% (2040/ 2050) sea-

sons at Ismailia governorate and 18.8% during 

(2008/2018) seasons to 40.4% (2040/ 2050) sea-

sons at Assuit governorate with slight change in 

maximum or minimum temperatures and percent-

age of relative humidity.  

 

Keywords: Tomato Early blight disease, Alternaria 

solani, Climate change, Forecasting, GIS. 

 

INTRODUCTION 

 

Tomatoes (Solanum lycopersicum L., syn. Ly-

copersicon esculentum Mill.) is one of the most 

popular and widely grown vegetables in the world. 

It occupied the second rank in importance after 

potato in many countries (Prajapati et al 2014). It 

considers an important cash and industrial crop in 

many parts of the world (Ayandiji and Omidiji,  

2011). Early blight disease of tomato caused by 

the fungus Alternaria solaniis one of the most 

common foliar diseases of tomatoes, which dam-

ages the leaves, stalks, stems and fruits causing 

severe destruction of the aerial part and reduction 

of the size and number of fruits, resulting heavy 
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losses in yield up to 79% (Sherf and MacNab, 

1986; Gwary and Nahunnaro, 1998). The Alter-

naria fungus can cause the disease on all parts of 

the plant (leaf blight, stem collar rot, and fruit le-

sions) and result in severe damage during all stag-

es of plant development (Abada et al 2008). Cli-

mate  factors  that  influence  the  growth, spread 

and survival of crop diseases including tempera-

ture, precipitation humidity,  dew,  radiation,  wind  

speed,  circulation  patterns  and  the occurrence  

of  extreme  events.  Higher  temperature  and 

humidity  and greater  precipitation  result  in  the  

spread  of  plant  diseases,  as  wet vegetation  

promotes  the  germination  of  spores  and  the  

proliferation  of fungi  and  bacteria  and  influence  

the  life  cycle  of  soil  nematodes (Rosenzweig et 

al 2000). Environmental condition is a complex 

term that includes many factors, which must be 

behind a minimum threshold for the disease to 

occur. A change in one environmental factor may 

alter the effect of other environmental factors on 

diseases development (Abdel-Hak et al 1966). 

The relationship between weather and plant dis-

ease are routinely used for forecasting and manag-

ing epidemics and disease severity over the num-

ber of years can fluctuate according to climatic 

variation (Scherm and Yang, 1995). There was a 

positive relationship between development and 

severity of wheat rust diseases and location, date 

or mean temperatures, at eight governorates, on 

growing seasons 2005s, under Egyptian condi-

tions, where the severity of leaf rust disease, on 

growing seasons 2050s and 2005s were 

(Abolmaaty, 2006). The present work aimed to 

study the influence of climate change on the sever-

ity of tomato early blight disease and Prediction of 

disease severity under future condition. 

 

MATERIALS AND METHODS 

 

Survey of tomato early blight disease 

 

This study was conducted at three gover-

norates i.e. Behira, Ismailia in lower Egypt and 

Assuit middle Egypt, during growing seasons 

(2016/2017)-(2017/2018), where three locations 

were selected each governorate at least 25 feddan 

per location for survey a tomato early blight dis-

ease. Plant samples based on visual symptoms of 

the disease were drawn from each field at random. 

Sampling for smaller units (25m2) was done along 

the diagonals of the fields at regular intervals each 

month of each growing season. Selected units 

were drawn following a zigzag pattern and ten 

plants per unit were selected to estimate the sever-

ity of the disease (Syed et al 2016). Disease se-

verity was recorded after 60 days form sowing date 

for three consecutive growing seasons i.e. summer 

(May. - Aug), autumn (Jul. - Oct) and winter (Nov. - 

Mar.). The severity of disease was assessed on 

100 randomly selected plants / 10 smaller units 

/field. Disease severity was estimated according to 

a disease rating scale from  0-5, where 0 = no visi-

ble symptoms apparent, 1 = A few minute lesions 

to about 10% of the total leaf area is blighted and 

usually confined to the 2 bottom leaves, 2 = 

Leaves on about 25% of the total plant area are 

infected ,  3 = Leaves on about 50% of the total 

plant area are infected, 4 = Leaves on about 75% 

of the total plant area are infected and 5 = Leaves 

on the whole plant are blighted and plant is dead  

(Sethumadhava et al 2016). The formulae in cal-

culating the disease severity follow: 

 

 
Influence of Environmental conditions on  

Tomato Early Blight disease 

 

Meteorological data were recorded through the 

growing seasons (2007/2008) – (2015/2016). 

These data were obtained from the Central Labor-

atory for Agricultural Climate (CLAC). The data 

consist of average temperature (daily maximum 

and minimum temperature) and relative humidity 

(daily maximum and minimum RH %). The diseas-

es  

severity was estimated as the percentage of  

infected fields. The data of disease severity were 

obtained from the Central Administration of Pest 

Control, Ministry of Agriculture, Egypt (unpublished 

data). The effect of each factor separately was 

obtained by applying simple correlation formula (r) 

and the regression coefficients (b). The combined 

effects of these factors were obtained by applying 

multipliers formula and expressed as percentage 

of explained variance. (E.V) according to Hassan 

(2016). 

 

Effect of expected future climate change on 

incidence of early blight of tomato 

 

The future climate data (2030s to 2050s) has 

been obtained from the downscaling process on 

global climate model (ECHAM6) of scenario Rep-

resentative Concentration Pathways RCP 4.5 by a 

horizontal resolution 50 km using regional climate 

model (RegCM 4) (Khalil et al 2016). The severity 
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of tomato early blight disease during the period 

2030s and 2050s in Egypt were estimated using 

disease severity data during 2008 - 2018 seasons, 

using the Statistical programs for windows and 

MINITAB® program, where the climate data in the 

future 2030 season to 2050 according to 

Abolmaaty (2006).Using geographical information 

system (GIS) generated base classification maps 

of the research area according to programs 

(ArcGIS®) for windows. 

  

RESULTS AND DISCUSSION 

 

Survey of tomato early blight disease 

 

Several fields of tomato plant, at three different 

Governorates (Behira, Ismailia, and Assuit) were 

surveyed for incidence of early blight during sea-

sons (2016/2017)-(2017/20018) three growing 

seasons i.e. summer (May. - Aug), autumn (Jul. - 

Oct) and winter (Nov. -  Mar.). Data in Fig. (1) 

show that, in Behira governorate, the mean dis-

ease severity value of disease was ranged from 

25.7% to 6.3%. The highest disease severity value 

(25.7%) was recorded in autumn growing period 

(2016-2017). The minimum disease severity (6.3 

%) was recorded in autumn growing period (2017-

2018). Finally, the highest value of disease was 

appeared through season (2016/2017), while the 

lowest value was estimated through growing sea-

son (2017/2018).  

While, in Ismailia governorate, mean disease 

severity was ranged from 27.9% to 1.6%. Highest 

disease value (27.9%) was recorded in autumn 

growing period (2017-2018), but, minimum disease 

was (1.6 %) recorded in autumn growing period 

(2016-2017). Generally, the highest severity of 

disease was recorded during season (2017/2018) 

and the lowest value was recorded during season 

(2016/2017). 

In Assuit governorate, the mean disease sever-

ity was ranged from 13.1% to 5.0%. The highest 

disease (13.1%) recorded in autumn growing peri-

od (2017-2018), but the minimum disease (4.8 %) 

recorded in winter growing period (2016-2017). 

Also, the highest value of disease was appeared 

through season (2017/2018), and the lowest value 

recorded during season (2016/2017). Meanwhile, 

the high disease severity was recorded summer 

period, while, the least and moderate severity were 

recorded in the winter and autumn growing period, 

respectively. 

 

Influence of environmental conditions on toma-

to early blight disease 

 
Results in Fig. (2) reveal that mean severity of 

disease in Behira governorate was 18.8%, but the 

highest disease severity (25.7%) was recorded in 

season (2010-2011), Where the mean maximum 

and minimum temperature was 29.4°C and 16.3°C 

respectively and the mean percentage of relative 

humidity was 52.6%. While the lowest disease 

(14.0%) was detected in season 2012-2013, where 

the mean maximum and minimum temperature 

was 29.4 °c, 16.1 °c, respectively and the mean 

percentage of relative humidity was 48.6%. The 

mean severity of disease in Ismailia governorate 

was 14.6%, but the highest disease severity 

(24.6%) was estimated in season (2010-2011), 

where mean maximum and minimum temperature 

was 29.4 °c and 16.6 °c, respectively and mean 

percentage of relative humidity was 55.0%. Mean-

while, the lowest disease (10.1%) was recorded in 

season (2013-2014), where the mean maximum 

and minimum temperature was 28.7 °c and 16.1 

°c, respectively and the mean percentage of rela-

tive humidity was 53.7%. Also, the mean preva-

lence value of disease in Assuit governorate were 

26.9%, but the highest value of disease (30.7%) 

was in season (2010-2011), where the mean max-

imum and minimum temperature was 32.1°c, 

16.6°c, respectively and the mean percentage of 

relative humidity was52.6%. While, the lowest val-

ue (22.7%) was recorded in season (2013-2014), 

where mean maximum and minimum temperature 

was 31.0°c and 15.91°c, respectively and mean 

percentage of relative humidity was 50.4%. Finally, 

the highest severity of disease was estimated at 

Assuit governorate (26.9%) compared with Behira 

and Ismailia governorates, where the mean maxi-

mum and minimum temperature was 31.2 °c and 

15.9°c, respectively and mean percentage of rela-

tive humidity was 50.8%. 

Statistical analysis for the effects of mean max 

and min temperature and relative humidity on early 

blight disease, during 2007/2008 to 2015/2016 

season at Behira, Ismailia, and Assiut gover-

norates are shown in Table (1). The results show 

that the max temperature, min temperature, and 

relative humidity had an insignificant negative ef-

fect whereas "r" value was -0.011, -0.32 and -0.30, 

respectively at Behira governate. The results also 
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Fig. 1. Severity of tomato early blight disease, during (2016/2017-2017/20018) seasons, through growing 

periods (summer, autumn and winter) at Behira, Ismailia and Assuit governorates 

 

 

 
 

Fig. 2. Relationship between environmental conditions and severity of tomato early blight disease, during 

(2007/2008) to (2015/2016) seasons at Behira, Ismailia and Assuit governorates, under filed conditions 

 

 

show that the max temperature and min tempera-

ture had an insignificant positive effect whereas "r" 

value was 0.31 and 0.36, respectively. Relative 

humidity insignificant negative effect whereas "r" 

value was -0.41 at Ismailia governate. In Assuit 

governate, the max temperature and min tempera-

ture had a highly significant negative effect where-

as "r" value was -0.52 and -0.69, respectively and 

relative humidity had a highly significant positive 

effect whereas "r" value was 0.96. The percent-

ages of explained variances (E.V) for the selected 

ecological factors at seasons were 45 %, 44% and 

68% on the severity of disease, during (2007/2008) 

to (2015/2016) seasons, respectively. “F” values 

were 1.90, 1.85 and 68.58***, respectively. 

Climate change can have positive, negative or 

neutral impact on individual path systems because 

of the specific nature of the interaction of host and 

pathogen. Also, climate change can influence the 

geographical and growth of plant species around 

the world (Coakley et al 1999), computable with 

study data. (Nicholls., 1997) analyzed historical 

trends in Australian wheat yield and found that 

recent climate changes are responsible for as 

much as 30 to 50% of the variation explained by 

an increase in minimum temperature. In New Zea-
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land (Presidge and Pottinger, 1990) concluded 

that disease problems in the kiwifruit and pome 

fruit industries would probably amplify by increases 

in temperature and precipitation. In contrast, the 

impact on the vegetable industry should be mini-

mal because this industry is annual and intensive 

in nature and management changes required to 

mitigate climate change impacts may be mode 

more easily. A climate change has the potential to 

modify host physiology and resistance and to mod-

ify host and resistance and to alter stages and 

rates of development of the pathogen. The most 

likely impact could be shift in the geographical of 

the host and the pathogen, which may be could 

changes in the physiology of host-pathogen inter-

actions and changes in crop loss. Change may 

occurs in the type, amount and relative importance 

of pathogens and affect the spectrum of diseases 

affecting a particular crop. This would be more 

pronounced for pathogens with alternate hosts 

(Coakley et al 1999). Increase in temperature can 

modify host physiological and resistance arise in 

temperature above 20 cͦ can inactivate temperature 

– sensitive resistance to stem rust in oat cultivars 

with Pg3 and Pg4 genes (Martens et al 1967). In 

contrast, lignifications of cell walls increased in 

forage species at higher temperatures (Wilson et 

al 1991) to enhance resistance to fungal patho-

gens (Strange 1993). The disease may develop if 

plants are stressed in a warmer climate. High tem-

peratures may increase the damage caused by the 

disease such as scleroderris canker lodge pole 

pine (Karlman et al 1994 and Lonsdale and 

Gibbs, 1996). Suggest that severe weather events 

are making an important contribution to the emer-

gence of plant diseases in new locations. There is 

a greater likelihood that invasive disease can be-

come established as. Climate change can also 

allow some plants and pathogens to survive out-

side their historic ranges (Harvell et al 2002). 

 

 

 

Table 1. Simple correlation and partial regression values of the climatic changes and severity of early bight 

disease corresponding percentage of explained variance in Tomato plant fields at Beheira, Ismailia and 

Assuit governorates, during (2007/2008) – (2015/2016) growing seasons 

 

Beheira 

Early blight 

Tested 

Seasons from 2007/2008to 2015/2016 

Simple Partial 
% 

Correlation Regression 

factors r P b S.E. P E .V. 

Temp. MAX °C -0.011 0.99 8.71 4.17 0.075 

45% 
Temp. MIN C◦ -0.3208 0.35 -12.18 6.25 0.092 

Avg RH % -0.3008 0.37 0.29 0.39 0.486 

F=1.90 

Ismailia 

Early blight 

Tested 

Seasons from 2007/2008to 2015/2016 

Simple Partial 
% 

Correlation Regression 

factors r P b S.E. P E .V. 

Temp. MAX °C 0.31 0.36 8.66 6.19 0.2 

44% 
Temp. MIN C◦ 0.36 0.63 -5.42 5.77 0.37 

Avg RH % -0.41 0.21 -0.30 0.2 0.182 

F= 1.85 

Assute 

Early blight 

Tested 

factors 

Seasons from  2007/2008to 2015/2016 

Simple Partial 
% 

Correlation Regression 

r P b S.E. P E .V. 

Temp. MAX °C -0.52 0.098 8.2 3.24 0.039 

68% 
Temp. MIN C◦ -0.69 0.018 -9.19 3.72 0.043 

Avg RH % 0.96 0.0001 -1.72 0.16 0.0003 

F= 68.58*** 
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Effect of expected future climate change on 

tomato early blight disease 

 

This study was carried out to figure out the in-

fluence of climate change on severity of early 

blight disease of tomato, during (2020/2030), 

(2030/2040) and (2040/2050) seasons, under 

Egyptian condition, at three governorates, using 

the multiple equation regression analysis 

(MINITAB®). The severity of disease has been 

predicted by regression estimated disease severity 

versus the accumulative disease’s severity values 

during (2007/2008) to (2015/2016) seasons and 

average max and min temperature and humidity 

through the both seasons. Prediction of disease 

has been formed as Y= b0+b1x1+b2x2+.......... bqxq 

(Fahim, 2002). Three models were created to de-

scribe the severity disease by multiple regressions 

(MINITAB® program, 1995). Regression between 

disease severity values at during seasons from 

2007/2008 to 2015/2016 and average max an min 

temperature and humidity during the seasons re-

sulted in the following relationship: 

 

(1) Beheira   y = -236.1 + 6.03 x1 - 3.59 x2   + 

 2.723 x3                   R2= 93.1% 

(2) Ismailia    y= -289.6 + 13.25 x1 - 2.84 x2 – 

 0.389 x3           R2=82.4% 

(3) Assuit      y =186.8-12.96 x1 - 14.82x2  +  

0.896 x3              R2= 82.5% 

 

Where: 

 Y = prediction of disease severity (%)  

X1= average max temperature (°C) 

X2= average min temperature (°C) 

X3 =average humidity (%).  

 

Model 1, 2 and 3 could Lower Egypt and Upper 

Egypt, respectively.  Formal tests have been used 

to evaluate statistical assumption. The coefficient 

of determination R2 were ranged between 82.4 and 

93.1 for climate change scenarios for Behira, Is-

mailia and Assuit Governorates were assessed 

according to future conditions derived from the 

downscaling process on global climate model 

(ECHAM6) of scenario Representative Concentra-

tion Pathways RCP 4.5 by a horizontal resolution 

50 km using regional climate model (RegCM 4) 

and these relation with severity of early blight dis-

ease of tomato .Generated base classification 

maps of the research area according to program 

(ArcGIS®) for windows.  

Data presented in Fig. (3) showed that severity 

of tomato early blight disease, through 

(2020/2030), (2030/2040) and (2040/ 2050) in 

tested governorates maybe highly changed in dur-

ing (2020/2030) and (2030/2040) seasons com-

pared with seasons (2008/2018), where disease 

severity was 18.8% during (2008/2018) season 

and was 24.7% and 27.3%  during (2020/2030) 

and (2030/2040) seasons, respectively. Also, slight 

changes in severity of disease through seasons 

(2040/2050) compared with seasons (2008/2018), 

where disease severity was 20.0and 13.8%, re-

spectively at Beheira governorate. Highest chang-

es in disease severity was estimated through sea-

sons (2020/2030), (2030/2040) and (2040/ 2050) 

compared with seasons (2008/2018) (15.4%), 

where disease severity was 30.0, 33.5and 36.3% 

during (2020/2030), (2030/2040) and (2040/ 2050) 

seasons at Ismailia governorate, respectively. 

Meanwhile, highest changes in severity of dis-

ease during seasons (2020/2030), (2030/2040) 

and (2040/ 2050) compared with seasons 

(2008/2018) (18.8%), where expected disease 

severity are 38.1, 38 and 40.4% during 

(2020/2030), (2030/2040) and (2040/ 2050) sea-

sons at Assuit governorate, respectively. 

     Climate change may have minor impact on dis-

eases compared with the impact of crop manage-

ment and genetic improvement (Kropff et al 

1993). Hulme et al (2002) predicate that tempera-

ture will rise by 0.5-1.5 °C by the 2020s and by 2-

4°C by the 2080s.Warning will be great in summer 

than in winter and there will be an increased fre-

quency of very hot summers, partially by the 

2080s. Total annual projected to fall by up to 10% 

and 50% by the 2020s and 2080s, respectively. 

Abolmaaty, (2006) concluded also that there is a 

positive relationship between development and 

severity of wheat rust diseases and location, date 

or mean temperature, during growing seasons 

2005s, under climate conditions at eight gover-

norates in Egypt. 
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Fig. 3. Distributive maps for forecasting severity of early blight disease of tomato, under climate change in 

Egypt, during 2020/2030,2030/2040 and 2040/2050s growing seasons using estimated diseases severity 

in 2008/2018s seasons, at three different governorates 
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 زــــــــــــــــالموجـ
  

يعتبررررررررر مرررررررررض اللسحررررررررة المب رررررررررة المتسررررررررب  عررررررررن  
( مرن اهرم ارمرراض الترى  Alternaria  solaniفطرر 

تصررري  محصررروا الطمررراام  رررما مواسرررم النموالمختلسرررة 
تحرررررر الارررررر م المصرررررراة ممرررررا يسرررررب  ا ررررررار كبيررررررة 
للمحصرروا   جودتررم ت ررمنر هررسة الدراسررة دراسررة مرردى 
 أنتشررررار المرررررض فرررررى محافاررررات البحيرررررة  ا سرررررماعيلية

عرررر ات بالوجرررم البحررررى  أسررريوا بالوجرررة القبلرررى  رررما ال
 9102/9102الصرررررريلية  الخراليررررررة  الشررررررتواة لموسررررررم 

 ترثيير بعرا العوامرل المنا يرة  حررارة عامرى   رر رى 
راوبرررة نسررربية ( علرررى شررردة ار رررابة بمررررض اللسحرررة  –

المب رة   كسلك ترم الحصروا علرى نيانرات شردة ار رابة 
مررررررن   ارة  9102-9112برررررالمرض ل عرررررروا  السررررررابقة 

العمقرررررة نرررررين العوامرررررل الزراعرررررة المصرررررراة   ترررررم دراسرررررة 
المنا يرة   شرردة ار ررابة المر ررية مررن  ررما معررادرت 

 MINITAB® programاحصرائية نواسرطة نرنرام   

for window إم انيرة ارسرتسادة من را للتنبرل برالمرض  )
-9101تحررر وررر م ت يررر المنرراخ مسررتقبم  فررى مصررر

. سررتلر أعلرررى شرردة ل رررابة للمرررض بمحافارررة  9101
لخراسرررررررررررى  رررررررررررما موسرررررررررررم النمرررررررررررو البحيررررررررررررة برررررررررررالعر ة ا

 اقررل شرردة ا ررابة كانررر اي ررا  بررالعر ة  9102/9102
. سررررتلر 9102/9102الخراسررررى  ررررما موسررررم النمررررو 

أعلرررررى شررررردة ل رررررابة بمررررررض اللسحرررررة المب ررررررة بمحافارررررة 
ارسررررررررماعلية بررررررررالعر ة الخراسررررررررى  ررررررررما موسررررررررم النمررررررررو 

 اقررل شرردة ا ررابة كانررر اي ررا  بررالعر ة  9102/9102

.  فررررررى 9102/9102لنمررررررو الخراسررررررى  ررررررما موسررررررم ا
محافاررررة اسرررريوا سررررتلر أعلررررى شرررردة ل ررررابة بررررالمرض 

 9102/9102برررررالعر ة الخراسرررررى  رررررما موسرررررم النمرررررو 
 كانرررر اقرررل شررردة ا رررابة كانرررر برررالعر ة الشرررتواة  رررما 

سرتلر أعلرى شردة ل رابة  .9102/9102موسم النمرو 
بمرررررررررررررض اللسحررررررررررررة المب رررررررررررررة  ررررررررررررما موسررررررررررررم النمررررررررررررو 

فى موسم النمرو  اقل شدة ا ابة كانر  9102/9102
 ا رررابة. أي رررام ترررم تسرررتيل أعلرررى شررردة 9102/9102

 رررررررما العرررررررر ة الصررررررريلية مقارنرررررررة برررررررالعر ات الخراليرررررررة 
 الشررتواةم  ل ررن  ررما العررر ة الشررتواة سررتلر أقررل شرردة 
أ ررررررابة  شرررررردة أ ررررررابة معتدلررررررة تررررررم تسررررررتيل ا بررررررالعر ة 
الخراسررررررى. سررررررتلر اعلررررررى متوسرررررر  شرررررردة ل ررررررابة كررررررا  

 9112/9112لنمرو مرنمحافاة اسيوا  ما مواسرم ا,
 كررررا  متوسرررر  درجررررة الحرررررارة . 9102 /9100الررررى 

علررررى الترررروالى °  0052  °  00العامررررى   الصرررر رى  
. بالتحليرررررل  %0152 كرررررا  متوسررررر  الراوبرررررة النسررررربية 

ارحصررائى كررا  تررايير درجررة الحرررارة العامررى  الصرر رى 
 الراوبرررررررة النسررررررربية مات ترررررررايير  يرررررررر معنررررررروى سرررررررال  

بمحافاة ارسماعيلية كا  ترايير بمحافاة البحيرة  بينما 
درجررة الحرررارة العامررى   الصرر رى  يررر معنرروى موجرر  
 كا  تثيير متوس  الراوبة النسبية  يرر معنروى موجر  
نينمررررا فررررى محافاررررة اسرررريوا كررررا  تررررثيير متوسرررر  درجررررة 
الحرارة العامى  الص رى  معنوى سال   تثيير متوسر  
الراوبررررة النسرررربية معنرررروى موجرررر  علررررى شرررردة ار ررررابة 
بمررررررض اللسحرررررة المب ررررررة  رررررما مواسرررررم النمرررررو.  ام رررررن 
ارسرررتسادة مرررن دراسرررة العمقرررة نرررين العوامرررل المنا يرررة   
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 9112/9112شررردة ار رررابة  رررما مواسرررم النمرررو مرررن 
 ®MINITABباسرتخدا  نرنرام    9100/9102الرى 

( لإيترراد العمقررة   التنبررل نتطررور   شرردة مرررض اللسحررة 
 Y = b0 + b1x1 + b2x2 + .......... bqxqالمب رة 

تحررررر وررررر م المسررررتقبلية تحررررر الاررررر م البي يررررة  فررررى 
المحافاات المصراة الثمية .تتوقع  جود ا تمم كبيرر 
نين شدة ار ابة بمرض اللسحرة المب ررة تحرر الارر م 
المسررتقبلية بمقارنررة بررالار م الحاليررةم حيررة ترتسررع شرردة 

فررررررى الطمرررررراام مررررررن  ار رررررابة بمرررررررض اللسحررررررة المب ررررررة
موسرررررررررررم  %91للرررررررررررى 9112/9102مواسرررررررررررم  0252٪

 ٪ 0052بمحافارررررررة البحيررررررررة م  مرررررررن   9101/9101
/  9101مواسرررم  %0251للرررى  9112/9102مواسرررم 
مواسررررررم  ٪9050بمحافاررررررة الإسررررررماعيلية  مررررررن  9101
  9101/9101مواسرررررررررررررم  %01للرررررررررررررى 9112/9102

بمحافاررة أسررريوا مررع ت يرررر اليرررح فرر  درجرررات الحررررارة 
  الدنيا   الراوبة النسبية. القصوى أ 
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