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Abstract 

T 
he present work was carried out to study the effect of 
climate change on the population density of the parlatoria 
date scale, P. blanchardii on date palm trees during the 

current (2009 to 2013) years and climate change conditions (2050 
and 2100 years) at Esna district, Luxor Governorate. In order to 
compare the population density of pest under current data 
(average from 2009 to 2013 years) and future conditions, collected 
data was used to generate climate data under climatic changes 
conditions. The future climatic data values of (2050 and 2100 
years) were used to predict the population density of P. blanchardii 
under climate change individually. Two climate change scenarios 
(A1 and B1) were used to assess the consequences of climate 
change on population density of pest on date palm trees under 
2050 and 2100 years. The obtained results showed that monthly 
observations of total population of P. blanchardii had three to four 
peaks of seasonal activity per year. Also, the population density of 
insect increased in 2050s and 2100s as compared to base year 
data (average from 2009 to 2013 years). The percentages of 
explained variance (E.V.) indicate that the temperature was 
responsible for 70.7, 66.2 and 69.45% of the population changes 
of nymphs, adult numbers and total population of insect during the 
current year's data, respectively. Expected total population of 
insect will be higher at 2100s than expected through the 2050s 
under the two scenarios (A1 and B1). Furthermore, scenario A1 
(worst case) is higher in numbers of nymphs, adult females and 
total population of P. blanchardii as compared with B1 scenario 
(best case). Also, scenario A1 at 2100s will gave the highest total 
population of insect and scenario B1 at 2050s gave the lowest one. 
The results showed that the increased temperatures during 2050s 
and 2100s will increase the seasonal activity of P. blanchardii in 
Luxor Governorate, Egypt. Generally, the population density of P. 
b/anchardii increased depending on climate region and climate 
change Scenarios. 
Key words: DPS, Parlatoria date scale, Parlatoria blanchardii, 
seasonal activity, temperature, climate change scenarios and date 
palm trees. 
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INTRODUCTION 

Among several pests, infesting date palm trees (Phoenix dactylifera L.), 

parlatoria date scale insect, Parlatoria blanchardi (Targioni-Tozzetti) is considered one 

of the most destructive pests. Adults and nymphs of this insect feed on leaves sap, 

sucking great amount of sap which contain macro- and micro-elements. At high level 

of infestation with this scale insect, remarkable damage occurs, resulting in ·early 

leaves drop and yield reduction (EI-Said, 2000). Great damages can be done by this 

scale insect by sucking the plant sap that give low rates of photosynthesis and 

respiration which leads to curling, yeijowing and dropping to leaves. The subsequent 

damage leads to considerable quality and quantity yield losses and also marketing 

value of the fruits. A characteristic symptom of infestation by P. blanchardii is the 

appearance and accumulation of its scales on attacked palm parts (EI-Said, 2000, EI­

Sherif eta!., 2001 and Blumberg, 2008). 

To develop an effective control against DPS, it is essential to know its bio­

ecology including population dynamics and climatic factors influencing the life history 

and the densities of different phonological stages. Temperature has a direct influence 

on insect activity and rate of development. According to Zalom and Wilson (1982) the 

rate of development is based on the accumulation of heat measured in physiological 

rather than chronological time. Dent (1991) stated that the seasonal phenology of 

insect numbers, the number of generations, and the level of insect abundance at any 

location are influenced by the environmental factors at that location. Among Idder­

Ighili et a!. (2015) findings, adult females of date palm scale (DPS) were the most 

affected by climate factors. For the total DPS population, high values of minimum 

temperatures negatively affected population density, while high max. temps. showed 

a positive influence. In Egypt, the pest has two annual generations in spring and 

autumn (Abdei-Kareim and Awadalla, 1998). 

Climate change has become one of the major challenges for mankind and 

the natural environment. Climate change related factors like rise in temperature and 

increased incidence of extreme weather events can directly influence insects by 

affecting their rate of development, reproduction, distribution, migration and 

adaptation. In addition, indirect effects can occur through the influence of climate on 

the insect's host plants, natural enemies and interspecific interactions with other 

insects (Salem and Hamdy, 1985, Bale et a!., 2002, Walther et a!., 2002, Samways, 

2005 and Merrill, 2008). 

Increment in temperature associated with climatic change would effect crop 

pest insect populations in several complex ways like (a) extension of geographical 
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range (b) increased over-wintering (c) changes in population growth rate (d) 

increased number of generations (e) extension of development season (f) changes in 

crop pest synchrony (g) changes in interspecific interactions (h) increased risks of 

invasions by migrant pests and (i) introduction of alternative hosts and over-wintering 

hosts. But all these effects of temperature on insects largely overwhelm the effects of 

other environmental factors (Bale eta!., 2002 and Menendez, 2007). 

The assessment report from the Inter-governmental Panel on Climate 

Change (IPCC) predicts an increment in mean temperature from 1.1 to 5.4°C toward 

the year 2100 (Meehl et a/. 2007). An increment of this magnitude is expected to 

affect global agriculture significantly (cannon, 1998). In addition, such changes in 

climatic conditions could profoundly affect the population dynamics and the status of 

insect pests of crops (Woiwod, 1997). These effects could either be direct, through 

the influence that weather may have on the insects physiology and behavior 

(Parmesan, 2007 and Merrill et a/. 2008), or may be mediated by host plants, 

competitors or natural enemies (Bale eta/. 2002). 

The objective of this study is to predict the populations of the parlatoria 

date scale, P. blanchardii during 2050 and 2100 years compared with the current 

population of pest (average of population density from 2009 to 2013 years). As well 

as, the different effects of temperature on pest population from 2009 to 2013 years. 

MATERIALS AND METHODS 

The population fluctuations of parlatoria date scale (PDS) which infest date 

palm trees were carried out at half-monthly intervals at Esna district, Luxor 

Governorate during five successive years (from 2009 to 2013 years). An orchard 

about one feddan was selected for sampling during the studied period. Ten palm trees 

of White variety of almost similar and as uniform as possible in size, age (5 years), 

shape, height, vegetative growth were selected. These palm trees were left without 

pruning the fronds as well as they were not exposed for any chemical control 

measures before and during the period of investigation and randomly chosen for 

sampling at half-monthly intervals to conduct the study. The sample size (10 leaflets) 

was taken from different directions and levels of palm trees. The samples were 

collected regularly and immediately transferred to laboratory in polyethylene bags for 

inspection using a stereo-microscope. Numbers of alive insects on upper and lower 

surfaces of date palm trees leaflets were individually sorted into immature stages 

(nymphs) and mature stages (adult females) and then were counted and recorded 

together opposite to each inspected date. 
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. 
Monthly mean numbers of P. blanchardii per date palm leaflet from 2009 to 

I 

2013 years was ·considered in this study as current population of pest. The half­

monthly of maximum and minimum air temperatures at Luxor governorate from 2009 

to 2013 years were obtained from the Central Laboratory for Agricultural Clima~e, 

Agriculture Research Center, Ministry of Agriculture in Giza. The altitude, latitude 9f1d 

longitude of this weather region of Luxor were 99 m, 2S.67°N anci":J2.71°E, 

respectively. 

Climate change scenarios: 

The climate change data were conducted by MAGICC/SCENGEN tool to 

extract the projection changes i111 air temperature (l1 air-temp) under the two IPCC's 

SRES scenarios (A1 and 81) that are described in Table (1). HadCM3 climate model 

was the base model under the two experiments. Each experiment extracted monthly l1 

air-temp, for one of the two scenarios, for the coming years 20SOs and 2100s. The 

resulted data from MAGICC/SCENGEN were in S0 x S0 coordination grid. The future l1 

air temp., data were downscaled by simple statistical approach, according to the 

Egyptian coordinates, and added to the historical air temperature data, to produce the 

future temperature data. 

-Current climate condition: (Average of temperature from 2009 to 2013 years). 

-Future climatic conditions: (in 20SO and 2100 years under A1 and 81 scenarios). 

- Current population density: (Average of population density from 2009 to 2013 

years). 

Statistical analysis in the present work was carried out with Compyter using 

(MSTATC Program software, 1980). The data obtained were statistically analyzed 

by using regression model are based on polynomial relationship between dependent 

variable (numbers of insect) and independent variable (temperature). The t-test was 

used to establish whether a significant difference exists between the current insect 

population (average from 2009 to 2013 years) and the estimated populations of 20SO 

and 2100 at P 5 O.OS. 

Table 1. Description of IPCC Special Report on Emissions Scenarios (SRES): 

Scenario Storylines 

Al Rapid economic growth, low population growth, rapid adoption qf new technologies, 

convergence of regions, capacity building, increased social interaction, reduced region 

differences in per capita income. 

Temperature increased 1.4 - 6.4oc 

Bl Convergent world with low population growth, transition to service and info economy, 

resource productivity improvements, clean technology towards global solutions. 

Temperature increased 1.1- 2.9oc 
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RESULTS AND DISCUSSION 

1- The means of the monthly air temperature in Luxor region: 

1.1- Trend of air temperature from 2009 to 2013 years: 

The means of the monthly air temperature were recorded from January, 

2009 till December, 2013 (Fig., 1). The highest monthly mean air temperature values 

were recorded during the summer months (June, July and August) during all studied 

years. While, the winter months (December, January and February) had the lowest 

values of temperature. 

The highest average annual air temperature value (27.91 oq was 

recorded at 2013, followed by 2011, 2012 and 2010 years (25.66, 25.02 and 23.99 
0C), respectively. Whereas, the lowest averagE;! air temperature was recorded in 2009 

year (22.88 oq. 

1.2- Trend of air temperature current and future conditions: 

Fig. (2), shows the average monthly trend of the mean air temperature 

under current climate (average of temperature from 2009 to 2013 years) and future 

conditions (2050 and 2100 years). The highest monthly mean air temperature values 

were recorded in July, while the lowest recorded during January for the current and 

predicted data. 

Regarding, the predicted average air temperature in Luxor Governorate, 

the highest average air temperature was found under A1 scenario in most months, 

while the lowest was found under B1 scenario. The means of temperature degrees 

was 25.10C, 28.3°C, 30.4oc, 27.7°C and 29.10C as a general average of year were 

recorded in the current climate, 2050s A1, 2100s A1, 2050s B1 and 2100s B1, 

respectively. 

The average differences of annual mean air temperature under current 

climate and 2050s ranged between 2.6°C under B1 scenario to 3.2 .°C under A1 

scenario. For 2050s, the lowest average air temperature was found under B1 scenario. 

While, the differences of air temperature under current and 2100s data were ranged 

between 4.0°C under B1 scenario to 5.3°C under A1 scenario (Fig. 2). This result was 

agreeable with IPCC (2007) which reported that the highest average monthly air 

temperature values were under A1 scenario in comparison with the other scenarios 

(A2, B1 and B2) during the most months of the years of (2050 and 2100) was found 

in the Upper Egypt region. 

According to previous results, A1 considered as the "worst case" of air­

temperature while, B1 was considered as the "best case". IPCC (2006) which 

mentioned tha.t temperature will increase by uneven values in different climatic 

regions under climate change conditions. Moreover, climate changes may be have 

important impacts on agriculture. Based on the simulation of GCMS, future changes of 
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global average temperature are expected to be between 2.8°C and 4.5°C in this 
' 

century (IPCC, 2001), and some regional areas would be even warmer than the global 

average (Giorgi and Bi, 2005). 

2-Seasonal fluctuations in population of P. blanchardii: 

2.1- Immature stages (nymphs): 

The monthly mean number of nymphs of P. b/anchardii on date palm 

leaflets at Esna district, Luxor Governorate during the period from 2009 to 2013 years 

and current population are graphically illustrated in Fig. (3). 

The results showed that the nymphs of insect had four peaks per year, in 

April, June, September and November in all studied years and current population , 
expect, 2009 year, the nymphs of insect had three peaks per year, which was 

recorded in April, June and October, Fig. (3). 

2.2- Mature stages (adult females): 

A similar trend in the seasonal fluctuation of adult females of P. blanchardii 

was observed, with different values. The adult females had four peaks that were 

recorded in April, June, September and November in all studied years and current 

population, Fig. (4). 

2.3- Total population of P. blanchardii: 

According to data of total population of insect, four peaks were recorded in 

April, June, September and November in all studied years and current population 

expect, 2009 year, the total population of insect had three peaks per year, which was 

recorded in April, June and October, Fig. (5). 

Most authors indicated three or four peaks per year for P. b/anchardii 

depending on the area, environmental conditions and the host plant world wide. 

Hussain (1996) at Bahria Oases, Egypt, stated that the population density of P. 

blanchardiion date palms had three peaks in October, March and July. Youssef (2002) 

at Baltim region, Kafr El- Sheikh Governorate, Egypt, reported that this insect had 

three peaks during the year, the highest peak was found in October, the second in 

March and the smallest third one in June. But, Eraki (1998), EI-Said (2000), EI-Sherif 

et a/. (2001) and Elwan and EI-Said (2009) in Egypt, they reported that the P. 

blanchardii had four peaks per year. 

3- Relationship between mean temperature and the population density of 

different stages of P. blanchardii: 

3.1- Effect of mean temperature on the population density of nymphs: 

When the data on mean monthly temperature from 2009 to 2013 years 

were regressed against the nymph numbers of P. blanchardi~ a polynomial 

relationship was obtained between them is illustrated in Fig. (6). The equations as 

follows: 

Y= 0.0262x3 
- 1.7481x2 + 38.731x- 233.5 R2 = 0.643 for 2009 year 
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Y = 0.0485x3
- 3.857x2 + 99.196x- 746.72 R2 = 0.589 for 2010 year 

Y = 0.0091x3 
- 0.8157x2 + 25.209x - 190.95 R2 = 0.634 for 2011 year 

Y = 0.018x3 
- 1.5103x2 + 43.234x - 336.27 R2 = 0.581 for 2012 year 

Y = 0.0234x3
- 2.104x2 + 63.398x- 533.23 R2 = 0.609 for 2013 year 

The means of population densities data of nymphs and temperature 

degrees for five years (from 2009 to 2013) was used as the current data and study of 

the relationship between them is illustrated in Fig. (6). 

The used equation was as follows: 

Y = 0.0259x3 
- 2.0909x2 + 56.268x- 424.43 R2 = 0.71 for current data 

Where: (Y) was the predicted nymph numbers of P. blanchardii and (X) was the mean 
' temperature. 

The relationship gave a good fit to the data and the coefficient of 

determination were R2= 0.707 for current data. R2 showed that the increase in nymph 

numbers of P. blanchardii occurred due to the increase in mean monthly temperature. 

3.2- Effect of mean temperature on the population density of adult females 

numbers: 

When the adult female's numbers of P. blanchardii were linked to the data of 

mean monthly temperature from 2009 to 2013 years/ a polynomial relationship was 

obtained in Fig. (7). The equations as follows: 

Y = 0.0069x3
- 0.5014x2 + 12.991x- 68.632 

Y= 0.0264x3
- 1.9934x2 + 49.522x- 350.78 

Y = 0.0129x3 
- 1.063x2 + 29.143x- 202.33 

Y = 0.029x3 
- 2.2791x2 + 58.999x - 443.03 

Y = 0.02530 - 2.2131x2 + 63.47x- 516.7 

R2 = 0.658 for 2009 

R2 = 0.6426 for 2010 

R2 = 0.6071 for 2011 

R2 = 0.6421 for 2012 

R2 = 0.653 for 2013 

The average of five years for each of the adult female's numbers and the 

temperature, a polynomial relationship between them represented in Fig. (7). The 

used equation was as follows: 

Y= 0.0202x3
- 1.6x2 + 41.9x- 301.48 R2 = 0.6616 for current data 

Where: (Y) was the predicted adult numbers of P. blanchardii and (X) was the mean 

temperature. This result indicates that the increase in adult numbers of P. blanchardii 

happened due to the increase in mean monthly temperature. The fitness of equation 

reflects the existence of high significance of relationship were R2= 0.662 for current 

data. 

3.3- Effect of mean temperature on the population density of total 

population of P. blanchardii: 

When the total population of P. blanchardii was related to the data of mean 

monthly temperature from 2009 to 2013 years/ a polynomial relationship was 

obtained in Fig. (8). 

I 
I 
-



I 
I 

238 CLIMATE CHANGE IMPACT ON POPULATION DENSITY OF PARLATORIA DATE SCALE INSECT, 

PARLATORIA BLANCHARDIIINFESTING DATE PALM TREES IN LUXOR GOVERNORATE, EGYPT 

The equations as follows: 

Y= 0.0331x3
- 2.2495x2 + 51.722x- 302.13 R2 = 0.7857 for 2009 

Y= 0.0749x3 
- 5.8504x2 + 148.72x- 1097.5 R2 = 0.6102 for 2010 

Y = 0.0221x3 
- 1.8787x2 + 54.352x - 393.28 R2 = 0.6325 for 2011 

Y = 0.047x3 
- 3.7894x2 + 102.23x - 779.29 R2 = 0.602 for 2012 

Y = 0.0487x3
- 4.3171x2 + 126.87x- 1049.9 R2 = 0.6278 for 2013 

The average of five years for each of the total population of insect and 

temperature, exactly a polynomial relationship between them represented in Fig. (8). 

The used equation was as follows: 

Y= 0.0461x3 
- 3.691x2 + 98.169x - 725.91 R2 = 0.6945 for current data 

Where: (Y) was the predicted total population of P. blanchardii and (X) was the mean 

temperature. This result indicates that the increase in total population of P. 

blanchardiitake place due to the increase in mean monthly temperature, Fig. (8). The 

relationship gave a good fit to the data and the coefficient of determination were R2= 
0.6945 for current data. The amount of variability that could be attributed to the 

effect of mean monthly temperature on total population of insect was 69.45%. 

Generally, the percentages of explained variance (E.V.) indicate that· the 

temperature was responsible for 70.7, 66.2 and 69.45% of the population changes of 

nymphs, adult numbers and total population of insect during the current year data, 

respectively. 

These results were coincided with those obtained by Laudeho and Benassy 

{1969) in Mauritania, stated that the density and severity of infestation with P. 

blanchardii is affected by microclimate conditions. High temperature combined with 

wind and low humidity was very effective for the survival of the crawlers. EI-Said 

{2000) in North Sinai, Egypt, stated that the effect of day maximum temperature was 

highly significant positive in the first year and insignificant negative in the second year 

of experiment. 

4. Estimated the population density of different stages of P. blanchardii 

under the two different climate change scenarios {Al and Bl). 

4.1- Numbers of nymphs: 

According to equation of current data (average for population density from 

2009 to 2013 years for nymphs) and monthly mean temperature under climate 

change scenarios (A1 and B1) for 2050s and 2100s we can estimate nymph numbers 

for P. blanchardii. Data in Table (1), showed that the increase between nymph 

numbers in the current data and 2050s under A1 scenario with an average yearly 

increase was 21.23% and the increase between the current data and 2100s with an 

average yearly increase was 39.19%. 

Scenario B1 had the same trend. The increase of nymph numbers in the 

current data and 2050s with an average yearly increase was 17.20%, while the 
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increase between current data and 2100s with an average yearly increase was 

28.99%. There were significance differences between actual current nymph numbers 

and estimated nymphs numbers in 2050s, 2100s under A1 and 81 scenario. 

Results indicated also that, the nymph numbers increased under climate 

change scenarios, the highest population density of nymphs was recorded at 2100s 

compared to 2050s under the two scenarios (A1 and 81). 

4.2- Numbers of adult females: 

Based on the equation of basic data (average for population density from 

2009 to 2013 years for adult females~ and monthly mean temperature under climate 

change scenarios (A1 and 81) for 2050s and 2100s we can estimate adult females 

numbers for P. blanchardii. 

Data in Table (2), showed that the increase of adult females between the 

current data and 2050s under A1 scenario with an average yearly increase was 

18.10% and the increase between the current data and 2100s with an average yearly 

increase was 35.22%. 
... 

Scenario 81 had the same trend of the increase of adult females numbers 

between the current data and 2050s with an average yearly increase was 14.49%, 

while the increase between current data and 2100s with an average yearly increase 

was 25.53%. There were significance differences between basic current adult females 

numbers and estimated adult females numbers in 2050s, 2100s under scenarios A1 

and Bl. 

The obtained results showed that, the number of adult females in 2050s 

was less than that recorded in 2100s under the two tested scenarios (A1 and 81). 

4.3- Numbers of total population of P. blanchardii: 

Confirmed to equation of basic current data (average for population density 

from 2009 to 2013 years for total population) and monthly mean temperature under 

climate change Scenario (A1 and 81) for 2050s and 2100s we can estimate total 

population numbers of P. b/anchardii. 

Data in Table (3), showed that the increased between total population 

numbers in the current data and 2050s under A1 scenario with an average yearly 

increase was 19.86% and tl'le increase between the current data and 2100s with an 

average yearly increase was 37.45% . 

Scenario 81 had the same trend. The increase of total pOpulation numbers 

in the current data and 2050s with an average yearly increase was 16.02%, while the 

increase between current data and 2100s with an average yearly increase was 

27.47%. There were significance differences between actual current total population 

numbers and estimated nymphs nurnbers in 2050s, 2100s under A1 and 81 scenarios. 

Results here agree with the concepts of the following literatures ex. Climate 

change has been recognized globally as the most impending and pressing critical issue 
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affecting mankind survival in the 21st century. The last assessment report from the 

Intergovernmental Panel on Climate Change predicted an increment in mean 

temperature from 1.1 - 6.4 °C by 2100 (IPCC, 2007). 

From the previously mentioned results, it could be concluded that the 

total population of insect was higher at 2100 year as compared with the 2050 year 

under the two scenarios (Al and Bl). Furthermore, scenario Al (worst case) gave the 

highest numbers of nymphs, adult females and total population of P. blanchardii as 

compared with scenario Bl (best case). 

Generally, scenario Al at 2100s gave the highest total population of P. 

blanchardJi·and scenario Blat 2050s gave the lowest one. 

These results are almost in agreement with those of Farag et a!. (2013), 

who studied the prediction of the populations of citrus wax scale, Ceroplastes 

floridensis during 2050 and 2100 years compared with the pest populations of 2012 

year as well as the different effect of temperature on populations of 2000 and 2012 

years Using the Two IPCC's SRES Scenarios (A2 and B2) in Sharkia Governorate. They . 

reported that the increased in nymph numbers in 2012 & 2050 years and 2012 & 2100 

years under A2, with average yearly increasedr were 20.4% and 60.0%, respectively. 

While, under B2 were 23.1% and 42.6%, respectively. Estimated adult numbers for C 

floridensis under the two different climate change Scenario (A2 and B2). The results 

showed that the increased between Adult numbers in 2012 & 2050 years and 2012 & 

2100 years under A2 with average yearly increased were 32.6 % and 103.0%, 

respectively. While under B2 were 37.9% and 72.5%, respectively. 

CONCLUSION 

The aforementioned results revealed that the increased temperatures 

during 2050 and 2100 will increase the population activity of P. blanchardii in Luxor 

Governorate, Egypt. The increment in population density of P. blanchardii is 

depending on climate region and climate change Scenarios . 
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Fig. 1. Means of monthly air temperature under climatic conditions at Esna district, Luxor Governorate 
during the period from 2009 to 2013 years. 
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Fig. 2. Means of monthly air temperature under current and future climatic conditions for Esna district, 
Luxor Governorate. 
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Fig. 3. Monthly mean number of nymphs of P. blanchardli on date palm leaflets at Esna district, Luxor 
Governorate during the period from 2009 to 2013 years and current data. 
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Fig. 4. Monthly mean number of adult females of P. b/anchardii on date palm leaflets 
at Esna district, Luxor Governorate during the period from 2009 to 2013 years 
and current data. 
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Fig. 5. Monthly mean number of total population of P. blanchardii on date palm 
leaflets at Esna district, Luxor Governorate during the period from 2009 to 
2013 years and current data. 
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Fig. 6. Relationship between mean of temperature and nymph numbers of P. 

blanchardiiduring the period from 2009 to 2013 years and current data. 

I 
I 



I 
I 

244 CLIMATE CHANGE IMPACT ON POPULATION DENSITY OF PARLATORIA DATE SCALE INSECT, 

PARLATORIA BLANCHARDIIINFESTING DATE PALM TREES IN LUXOR GOVERNORATE, EGYPT 

80 

"'70 .. 
-;;; 60 

y = 0.0069l- 0.5014i + 12.991x. 68.632 
---------- -2-------- -.------

R = 0.658 • 
e 
~50 
= 
.:; 40 

.: 30 
<::> 

.; 20 

-~ -~--------: ___________ _ 
2009 year 

;z 

10 

0 

10 13 16 19 22 25 28 31 34 

Mean of temperature 

90.-----~3----~l-------------. 
y '= Q.Qif9_x_-J,_0~3_\_+JJJ4_3~ :_2_0Ht __ _ 

"'80 
-; 70 - - --- - - K "'11.6[JL--- - - - - _. -

~ 60 • --------- -----.--------- ------ --~----~-----! ___ _ =50-= 
~40 

";;; 30 

---~ --------------------
2011 year 

----~--------------------

~20 
10 
0+--r-,--,-~--r-,--,--~~ 

10 13 16 19 22 25 28 31 34 37 

Mean of temperature 

80 

~ 70 .. 
-;;;60 

------------------------

-------i = .(b6_4~6- - - - - - -._ -·- -

Y= 0.0264l- 1.9934x2 + 49.522x- 350.78 

e • ~50 

= 
-------- -------r-------

• 
~40 

.:30 
<::> 

___ J -------------------

• 2010year 
.;2o 
;z 

10 

0 

10 13 16 19 22 25 28 31 34 

Mean of temperature 

so-
3 2 ?JI "' 70 ~ =_ ~O}~x _ -}~j'f!x_ ~ ~8J~9~ ::_ 4_4~ffi_3 ~ __ _ 

~ R =0.6:Ql • "'60 - - - - - - - - - - - - - =+- - , 
e :- , 
~ 50 - - - - - - - ~ - - - - ._ - - - - • - - - - -

~40 

.:30 
<::> 

.; 20 
;z 

10 

____ J ------------------

---- r------------------
2012 year 

0~~-,--~,--,--~,--,~ 

10 13 16 19 22 25 28 31 34 37 

Mean oftemperature 

,------------------------------~,--------------------------------

120 -r-------------, 
Y = o.oml- 2.2mi + 63.47x- 516.7 

,;; 100 .. ----------~----------~---

R2 = 0.653 • 
~ 80 - - - - - - - - - /""""'=""=-"'--..;,.;;....;;~""" _..__ -
~ 60 

2013 year 
";;; 40 ---- ·-------------------

<::> 

;z 20 - - - - - - - - - - - - - - - - - - - - - - - - -

0+-,-~-,--,-,--r-,--r-,-~ 

10 13 16 19 22 25 28 31 34 37 40 

Mean of temperature 

90 

"'80 .. 
"' e70 ... -=:60 
= 
~50 -':40 

<::> 
;z 

30 

20 

10 

Y= 0.0202l-1.6h 41.9x- 301.48 
--------R2 ~o.66l6------ •-----
---------------------~---

• • • ------ ------------------

Current data 

--- ·--------------------

13 16 19 22 25 28 31 34 37 

Mean oftemperature 

Fig. 7. Relationship between mean of temperature and adult females' numbers of P. 

b!anchardiiduring the period from 2009 to 2013 years and current data. 
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Table 1. Monthly mean number of nymphs of P. b/anchardii under current and future 
conditions at Esna district, Luxor Governorate. 

A1 Scenario 61 Scenario 
Stage Months Current 

2050 2100 2050 2100 

January 32.9 58.6 69.8 54.7 63.5 

February 28.2 57.0 65.9 54.5 61.1 

March 54.0 77.9 79.3 77.0 78.1 

April 75.4 81.4 83.3 81.1 81.7 

May 68.3 ' 87.9 94.6 88.5 95.1 

"' June 87.0 100.5 128.4 97.2 109.9 .c: c. 
E 
>- July 81.3 131.7 172.9 125.6 150.1 z 

August 93.5 106.2 131.2 102.6 120.5 

September 101.6 96.2 112.2 90.1 97.6 

October 67.7 80.4 81.9 80.3 80.5 

November 98.3 79.4 80.3 78.4 80.0 

December 54.9 65.1 73.7 58.2 69.3 

Average 70.3 85.2 97.8 82.3 90.6 

p ~ 0.05 * * * * 
Increase 21.23 39.19 17.20 28.99 

Table 2. Monthly mean number of adult females of P. blanchardii under current and 
future conditions at Esna district, Luxor Governorate. 

A1 Scenario 61 Scenario 
Stage Months Current 

2050 2100 2050 2100 

January 35.0 49.9 57.0 47.4 53.1 

February 30.0 48.9 54.6 47.3 51.6 

March 52.1 61.3 61.7 60.9 61.4 

April 57.7 61.1 62.5 60.9 61.3 

"' Q) 
May 52.2 66.1 71.5 66.6 71.9 

-ro 
June 66.5 76.3 99.1 73.6 84.0 E 

~ ... July 62.2 101.8 135.4 96.8 116.8 '5 
'0 
<( 

August 71.5 81.0 101.4 78.0 92.6 

September 77.8 72.8 85.9 67.8 74.0 

October 51.8 60.7 61.4 60.9 60.7 

November 75.2 61.7 61.4 61.5 61.7 

December 41.8 54.1 59.2 49.7 56.7 

Average 56.1 66.3 75.9 64.3 70.5 

p ~ 0.05 * * * * 
Increase 18.10 35.22 14.49 25.53 
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Table 3. Monthly mean number of total population of P. b/anchardii under current and 

future conditions at Esna district, Luxor Governorate. 

A1 Scenario B1 Scenario 
Stage Months Current 

2050 2100 2050 2100 

January 67.9 108.5 126.7 102.1 116.7 

February 58.2 105.9 120.5 101.8 112.7 

March 106.1 139.3 141.1 137.9 139.5 

April 133.1 142.5 145.8 142.1 143.0 
r::: 
0 May 120.5 154.0 166.1 155.0 167.1 :p 
ro 
::; 

June 153.5 176.8 227.6 170.8 194.0 a. 
0 a. 

July 143.4 233.5 308.4 222.4 266.9 ro ..... 
~ Auqust 165.1 187.2 232.6 180.6 213.2 

September 179.4 169.1 198.1 157.9 171.6 

October 119.4 141.1 143.3 141.3 141.2 

November 173.5 141.1 141.7 140.0 141.7 

December 96.7 119.2 132.9 107.9 126.1 

Averaqe 126.4 151.5 173.7 146.6 161.1 

p < 0.05 * * * * 
Increase 19.86 37.45 16.02 27.47 
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