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ABSTRACT: The present investigation aimed to study the effects of some mango varieties 

(Langra, Zebda and Ewais) on the population density of A. tubercularis during two seasons from 

January 2022 to December 2023 in response to the climatic factors on mango trees at the horticulture 

research station in Qasasin, Ismailia Governorate. The obtained results showed pronounced difference 

in the population density of this insect pest on the tested varieties. During the first season, the activity 

periods of A. tubercularis varied among mango varieties whereas, Ewais variety had five peaks, Zebda 

variety showed four peaks and Langra variety displayed three peaks of activity. In the second season, 

the population of A. tubercularis on Ewais, Zebda and Langra mango varieties had three peaks of 

activity. Mango varieties exhibited different susceptibility to the aforementioned insect pest whereas, 

Langra variety was the most susceptible to A. tubercularis, with the highest population density 

followed by Ewais while Zebda variety was showed as a resistant variety to infestation of this pest, with 

the smallest population through two seasons. Therefore, it could be recommended that susceptibility of 

plant varieties should be used as an item in the integrated pest management (IPM) program. 
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INTRODUCTION 

Mango tree, Mangifera indica L. (Anacardiaceae) 

considered as one of the most important fruit 

crops and where it has been considered as the 

king of fruits in Egypt. Egyptian mango varieties 

play an important role in the agricultural exports 

because of its rich flavor and taste. Among 

many species which infesting mango trees in 

Egypt, the white mango scale, A. tubercularis 

(Newstead) (Hemiptera: Diaspididae) which 

considered as one of the most dangerous species 

of scale insects that attack mango trees (Nabil et 

al., 2012; Bakry and Abdel-Baky, 2020; 

Bakry and Dahi, 2020; Ata, 2024). 

The detrimental impact of this insect on plant 
health is multifaceted, causing extensive damage 
to shoots, twigs, leaves, branches and fruits. 
Through their sap-sucking activity, the pest 
induces a range of symptoms, including 

deformations, defoliation, twigs desiccation and 
dieback, as well as impaired flowering and twig 
mortality due to the secretion of the toxic saliva. 
Infestation of this insect is characterized by 
appearance of pink blemishes surrounding the 
feeding areas of the scale (Abo-Shanab, 2012; 

El-Zoghoby and Bakry, 2019; Abd El-Rahman 
et al., 2019). 

Furthermore, this insect secretes copious 
amounts of honeydew that provided an ideal 
substrate for the growth of sooty mold fungi. 
The subsequent development of these fungi can 
significantly decrease the photosynthesis 
qualities of the plant (Bakr et al., 2009).  

Resistance of plants to insect pests is an 
essential component of Integrated Pest Management 
(IPM) approaches. A broad spectrum of 
biochemical substances, including inorganic 
compounds, primary and secondary metabolites, 
and intermediary products, contribute to plant 
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resistance against a wide range of insect pests. 
Additionally, the nutritional insufficiencies of 
host plants can also act as a formidable barrier to 
insect pest infestation (Dhaliwal and Singh, 

2004). 

Moreover, the host plant's deficiency in 

specific nutritional elements essential for insect 

survival can contribute to its apparent resistance. 

Furthermore, there are numerous factors, which 

have affected on the feeding of the scales 

(Bakry et al., 2020). The inherent resistance of 

host crops to insects due to their unique 

morphological, biochemical and physiological 

characteristics that confer protection against 

insect infestations. Host plant resistance refers to 

the unique combination of characteristics that 

allow a plant to resist, tolerate or recover from 

insect infestation, thereby causing greater 

damage to other plants of the same species 

under similar conditions (Padmavathi and 

Padmaja, 2022). 

Therefore, the scope of this study included 

the seasonal abundance of the dominant species 

of A. tubercularis on three mango varieties as 

well as to determine the effect of these varieties 

on the attractive of this insect pest during the 

two seasons (2022 and 2023). 

MATERIALS AND METHODS 

Study Area 

This investigation was conducted from 

January 2022 to December 2023 at the 

horticulture research station in Qasasin, Ismailia 

Governorate, to study the seasonal fluctuations 

of mango scale insect species on Langra, Zebda 

and Ewais mango varieties and estimated the 

resistance variety for the infestation of this 

insect pest. 

Sampling Methods 

For this investigation, five mango trees of 

each variety (Langra, Ewais and Zebda) were 

systematically selected, based on uniformity in 

age, height and growth patterns. Throughout the 

study period, these trees were subsequently 

maintained under standard agricultural practices, 

without the application of chemical pesticides to 

ensure unbiased observations. The leaf samples 

were picked up at random bimonthly during two 

successive seasons 2022 and 2023. Sample size 

of 100 leaves were collected from different sides 

(north, south, east and west). Upon collection, 

the leaf samples were carefully packed in 

polyethylene bag and transferred to the 

laboratory for inspection by using a binocular 

microscope. 

Insects on each surface of the mango tree 

leaves were systematically counted and 

categorized by stage of development (nymphs 

and adults). The resulting data were recorded in 

conjunction with the corresponding inspection 

dates and expressed as mean number of 

individuals per sample ± standard error (SE) to 

estimate the population density of insect. 

Subsequent analysis of data was conducted 

monthly to facilitate discussion and 

interpretation of temporal trends. 

Meteorological Data 

For clarifying the effect of certain climate 

factors as mean temperature, relative humidity, 

sunshine duration and solar radiation on the 

population of studied insect. Monthly means of 

these factors were provided by the Central 

Laboratory for Agricultural Climate, Agricultural 

Research Centre, Egyptian Ministry of Agriculture 

and Land Reclamation.  

Statistical Analysis 

The impact of the tested factors, including 

temperature (°C), relative humidity (%), sunshine 

duration (Hrs) and solar radiation (MJ/m
2
/day) 

on the population abundance of A. tubercularis 

was analyzed using a one-way analysis of 

variance (ANOVA) in the SPSS system. The 

data obtained were statistically analyzed by 

using the analysis of variance. The means were 

compared according to Least Significant 

Difference test (LSD) at the 5% level to 

determine the significance among means of 

varieties, by computer (COSTAT, 2005). 

RESULTS AND DISCUSSION 

Population Density of A. tubercularis on 

Certain Mango Varieties 

The data presented in Figs. 1 and 2 revealed 

that the total population of A. tubercularis 

through three selected mango varieties, specifically 
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Fig. 1. Population density of Aulacaspis tubercularis (Newstead) on three mango varieties during 

the first season 2022 at the horticulture research station in Qasasin, Ismailia Governorate 

  

 

 Fig. 2. Population density of Aulacaspis tubercularis (Newstead) on three mango varieties during 

the second season 2023 at the horticulture research station in Qasasin, Ismailia 

Governorate 
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Langra, Zebda and Ewais. During the first season, 

the activity periods of A. tubercularis varied 

among mango varieties where Ewais variety had 

five peaks, Zebda variety showed four peaks and 

Langra variety displayed three peaks of activity. 

The population of A. tubercularis on Ewais 

variety reached its maximum in December with 

617 individuals per 200 leaves, and its minimum 

in February with 152 individuals/200 leaves. 

Moreover, on Zebda variety, the highest 

population of A. tubercularis was observed in 

August with 232 individuals per 200 leaves, 

while the lowest population was recorded in 

January with 60 individuals/200 leaves. 

Furthermore, Langra variety exhibited their 

maximum A. tubercularis population in June 

represented by 1092 individuals/200 leaves, 

whereas the minimum population was observed 

in December with 4198 individuals / 200 leaves. 

In the second season, the population of A. 

tubercularis on Ewais, Zebda and Langra mango 

varieties had three peaks of activity. On the 

Ewais variety the highest population recorded in 

May represented by 3035 individuals per 200 

leaves and the lowest level in November with 

525 individuals per 200 leaves. Moreover, on 

Zebda variety the highest population was 

recorded in June represented by 840 individuals/ 

200 leaves, whereas the smallest population was 

observed in December with 249 individuals per 

200 leaves. Additionally, Langra variety showed 

the highest population density in March with 

8660 individuals per 200 leaves and the lowest 

density in August with 1225 individuals per 200 

leaves. The results from the first season are in 

agreement with Abo-Shanab (2012) and Bakry 

and El-Zoghby (2019), who reported that this 

insect had four peaks whereas this insect had 

four peaks on Zebda variety. 

Effect of Certain Mango Varieties to 

Infestation by A. tubercularis 

The data presented in Tables 1, 2 and 3 

illustrated that the mean population densities of 

A. tubercularis stages (nymphs, adult females 

and total individuals) per sample through the 

three mango varieties. Langra variety had the 

highest infestation rate of A. tubercularis, with 

mean numbers of (32 ± 2.5809, 192.47 ± 10.592 

and 225.07 ± 10.95 individuals per sample) and 

(104.27 ± 8.3069, 619.82 ± 28.952 and 724.08 ± 

21.816 individuals per sample) for nymphs, 

adult females and total individuals through the 

two seasons, respectively. Conversely, Zebda 

variety showed the lowest numbers of this 

insect, with an average of (3.9998 ± 0.5756, 

18.683±1.2935 and 23.106 ± 1.2074 individuals 

per sample) and (12.5 ± 0.9087, 49.016 ± 2.1372 

and 59.85 ± 3.4989 individuals per sample) of 

aforementioned individuals through the two 

seasons, respectively. Ewais variety proved to 

be moderately susceptible to this insect, with an 

average of (8.3998 ± 0.5518, 45.716 ± 2.2849 

and 54.116 ± 2.7796 individuals per sample) and 

(48.083 ± 1.7809, 235.22 ± 6.3085 and 283.3 ± 

7.2329 individuals per sample) of aforementioned 

individuals per sample during the two seasons, 

respectively.  

Statistically, highly significant differences 

were observed statistically in the levels of 

infestation by A. tubercularis nymphs, adult 

females and total mixed population among the 

three tested mango varieties, as indicated by 

L.S.D. values of (5.4184, 17.704 and 17.642) 

and (15.325, 58.103 and 47.031) during the two 

seasons, respectively. The highest mean numbers 

of A. tubercularis nymphs, adult females and 

total were recorded in the second season (54.95 

± 4.6992, 301.35 ± 17.817 and 355.74 ± 14.422 

individuals per sample) as compared the first 

year (14.8±1.6615, 85.622 ± 5.4287 and 100.76 

± 5.4098 individuals per sample), respectively.  

Also, coefficient of variance (C.V.%) between 

different mango varieties of A. tubercularis 

nymphs, adult females and total were recorded 

(25.1, 14.18 and 12.01%) in the first season and 

(19.12, 13.22 and 9.06%) in the second season. 

An analysis of the relative variation (R.V.%) in 

A. tubercularis population densities on different 

mango varieties indicated that the R.V.% values 

for nymphs, adult females and total population 

were (11.226, 6.34 and 5.369%) in the first 

season and (8.552, 5.912 and 4.054%) in the 

second season. 

In general, the results indicated that Langra 

variety was the most preferred host for A. 

tubercularis, with significantly higher population 

densities of nymphs, adult females and total 

mixed population, followed by Ewais, while 

Zebda variety was the least preferred variety for 

this insect during the two seasons. These  results  
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Table 1. Mean numbers of Aulacaspis tubercularis nymphs population on three mango varieties 

during the seasons of 2022 and 2023 

Average no. of nymph individuals of insect per sample 

± S.E Mango varieties 

Second year (2023) First year (2022) 

104.27 ± 8.3069 A 32 ± 2.5809 A Langra 

48.083 ± 1.7809 B 8.3998 ± 0.5518 B Ewais 

12.500 ± 0.9087 C 3.9998 ± 0.5756 B Zebda 

54.950 ± 4.6992 14.8 ± 1.6615 General mean 

19.12 25.10 C.V. % 

25..8 225881 R.V.% 

15.325 ** 5.4184 ** L.S.D. at 0.05 between varieties 

 

 

Table 2. Mean numbers of Aulacaspis tubercularis adult females on three mango varieties 

during the seasons of 2022 and 2023 

Average no. of adult female individuals of insect per sample 

± S.E Mango varieties 

Second year (2023) First year (2022) 

619.82 ± 28.952 A 192.47 ± 10.592 A Langra 

235.22 ± 6.3085 B 45.716 ± 2.2849 B Ewais 

49.016 ± 2.1372 C 18.683 ± 1.2935 C Zebda 

301.35 ± 17.817 85.622 ± 5.4287 General mean 

13.22 14.18 C.V. % 

.5928 15436 R.V.% 

58.103 ** 17.704 ** L.S.D. at 0.05 between varieties 

 

 

Table 3. Mean numbers of Aulacaspis tubercularis total population on three mango varieties 

during the seasons of 2022 and 2023 

Average no. of total population individuals of insect per sample 

± S.E Mango varieties 

Second year (2023) First year (2022) 

724.08 ± 21.816 A 225.07 ± 10.950 A Langra 

283.30 ± 7.2329 B 54.116 ± 2.7796 B Ewais 

59.850 ± 3.4989 C 23.106 ± 1.2074 C Zebda 

355.74 ± 14.422 100.76 ± 5.4098 General mean 

9.06 12.01 C.V. % 

356.3 .5419 R.V.% 

47.031 ** 17.642 ** L.S.D. at 0.05 between varieties 
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are in agreement with Bakry and Abdel-Baky 

(2020), who reported that Ewais mango variety 

was rated as highly susceptible (H.S.) to 

infestation by the total population density of A. 

tubercularis, followed by Zebda. 

In a related study, Salem (1994) in Egypt, 

who studied that the susceptibility of five mango 

varieties to infestation with three species of scale 

insects, Insulaspis pallidula (Green) (Hemiptera: 

Diaspididae), Kilifia acuminata (Signoret) 

(Homoptera: Coccidae) and Parlatoria oleae 

(Colvee) (Homoptera: Diaspididae) and showed 

that Zebda and Hindy varieties were highly 

susceptible to infestation, while Dabsha exhibited 

moderate susceptibility and Timour and Alphonso 

displayed high resistance. Selim (2002) in 

Egypt, who researched that the susceptibility of 

five mango varieties to two armored scale insect 

pests, Insulaspis pallidula and Aonidiella 

aurantii, revealed that I. pallidula exhibited a 

higher infestation rate across all varieties 

compared to A. aurantia. On the other hand, the 

variety Hindy was found to be the most 

susceptible to infestation by both scale insects, 

followed in decreasing order of susceptibility by 

Mabrouka, Kobania, and Taimour, with Dabsha 

being the least susceptible variety. Bakry (2009) 

in Egypt, who investigated that the variability in 

infestation levels of four mango varieties with 

two armored scale insects, I. pallidula and A. 

aurantia and indicated that a higher population 

density of A. aurantii compared to I. pallidula 

and revealed that grafted Balady was the most 

susceptible variety to infestation by both scale 

insects, followed by Hindy and Goleck, while 

seedy Balady exhibited the lowest infestation 

levels. 

The Effect of Climate Factors of Certain 

Mango Varieties to Infestation by A. 

tubercularis 

Data illustrated in Table 4 showed that in the 

second season, the relative humidity had a 

negative significant effect while solar radiation 

had a positive significant effect whereas, sunshine 

duration had a positive highly significant effect 

on Ewais variety, where r = -0.640*, 0.648* and 

0.718** respectively. Sunshine duration had a 

positive significant effect on Zebda variety, 

where r = 0.627*. 

Explained Variance (E.V.%)  

Data in Tables 4 showed clearly that the 

aforementioned climatic factors affected on 

Langra, Ewais and Zebda mango varieties by 

66.8 and 91.9, 72.4 and 89.8, 46.2 and 77.7% 

during the two studied seasons, respectively. 

Haddad and Sadoudi (2017), reported that the 

explained variance for females was high 

dominance (76.3%).  

From the above-mentioned results, it was 

found that the population of tested insect was 

affected by the studied weather factors, as it had 

a high impact in the second season compared to 

the first one. However, there are other factors 

such as rainfall and wind speed need to be 

studied further. These results are in disagreement 

with this obtained by Nabil et al. (2019), who 

found that the solar radiation had negative effect 

on Total population numbers. Chouih et al. 

(2011), who mentioned that the weathers had a 

big influence for the spread and infestation of 

the scale insect which preferred high humidity 

and low mild temperature and light. Moustafa 

(2012), showed that the correlation between the 

number of pest and its parasitoid and the 

maximum and minimum temperature and relative 

humidity were significant or highly significant. 

Nabil and Shahein (2014), mentioned that there 

was strong correlation between some climatic 

factors and scale insect population and their 

parasitoids on navel orange trees. Zaabta 

(2016), studied the natural mortality of these 

scale insects due to climatic factors for young 

stages and physiological for adult females. 

The four weather factors had a highly effect 

of A. tubercularis on Langra by (66.8 and 91.9%) 

(the highest susceptible variety). As well as the 

impact aforementioned factors was less on Zebda 

(the lowest susceptible variety) by (46.2 and 

77.7%) during the two seasons, respectively. 

In conclusion, the significant impact of host 

plant selection on insect development, suggesting 

that opting for the most suitable mango variety 

can be a valuable strategy for minimizing insect 

infestation and enhancing integrated pest 

management (IPM) practices. The level of 

infestation on various mango varieties exhibited 

variation depending on the specific insect 

species involved. 



Zagazig J. Agric. Res., Vol. 52 No. (3) 202                                                   534 
 

 Table 4. Statistical analysis based on correlation coefficient and explained variance indicating 

the effect of climatic factors on total numbers of Aulacaspis tubercularis (Newstead) on 

three mango varieties at the horticulture research station in Qasasin, Ismailia 

Governorate, during the two seasons (2022 and 2023) 

Mango 

varieties 

2022 2023 

r1 r2 r3 r4 E.V(%) r1 r2 r3 r4 E.V(%) 

Langra 0.137 0.174 0.370 -0.320 66.8% -0.501 -0.031 0.114 0.073 91.9% 

Ewais 0.270 0.097 -0.262 -0.194 72.4% 0.156 -0.640* 0.718** 0.648* 89.8 % 

Zebda 0.542 -0.271 0.198 0.283 46.2% 0.307 -0.517 0.627* 0.520 77.7 % 

(r*) with one star indicates that the correlation coefficient is significant and with 2 stars (r**) indicates highly significant 

correlation at 0.01% level of probability. 

r1= Simple correlation coefficient between mean of temperature and the total numbers of insect. 

r2= Simple correlation coefficient between mean of relative humidity and the total numbers of insect. 

r3 =Simple correlation coefficient between mean of sunshine duration and the total numbers of insect. 

r4 =Simple correlation coefficient between mean of solar radiation and the total numbers of insect. 

 

 

Furthermore, the observed variations in 

population density of A. tubercularis on 

different mango varieties can be attributed to a 

combination of factors, including environmental 

conditions (temperature, relative humidity, 

sunshine duration and solar radiation) specific to 

each mango variety. 
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 في مصر Aulacaspis tubercularis جحشرل على الكثافح العذديحأصىاف الماوجو المختلفح  تأثير

 محمد علي مرسي حجاب -زيىة عثذالله محمد  - علي عثذالحميذ شاهيه - هاوم سامي عثذالحميذ

 مصر - جامعة السقازيق - كلية السراعة - قسم ُقاية اليبات

  شددرول علدد  الارا ددة الع ديددة )لاى ددراز زبدد و ُعددِي   ض أصدديا  الندداى ِبعدد جدديذيردراسددة الدد  ٍدد ا الب ددد  ٍدد  

 A. tubercularis  ج ث جيذير العِامد  النياخيدة علد  أرد ار النداى ِ  8684إل  ديسنبر  8688خلال مِسنيو مو يياير

 دي  اُاضد  اخحلا دا أظَدرت اليحدا ا الحدي جدم ال صدِل عليَدا ي م طة ب ِخ البساجيو بالقصاصيو بن ا ظة الإسدناعيلية5 

 كرا ددددة جعدددد اد ٍدددد ً اع ددددة ال شددددرية علدددد  اسصدددديا  الننحبددددرو 5خددددلال النِسددددم اسُلز جباييددددث  حددددرات ىشددددا   شددددرو

 A. tubercularis  بيو أصيا  الناى ِز  يد س   صيف العِي  خن  قندمز صديف السبد و أربدم قندمز ُصديف لاى درا

 عل  أصيا  الناى ِ العِي ز زبد و ُلاى درا ذدلاخ قندمA. tubercularis 5ذلاخ قنم5  ي النِسم الراىيز بلغ ىشا   شرو 

صدديف لاى ددرا اسكرددر  ساسددية  ز  يددد كدداهباع ددة ال شددرية الندد كِروصددابة للإ  ساسددية محواُجددةأظَدرت أصدديا  الندداى ِ 

للإصدابة بَد ً صديف السبد و مقاُمدة  أظَدر  بييناصيف العِي   يليٌ بيعل  كرا ة جع اد A. tubercularisللإصابة ب شرو 

صد  باسدحن اس  ساسدية اسصديا  اليباجيدة كي د  بيدِد برىداما الإدارو النحااملدة اع ة مم أق  جع اد خلال مِسنيو5  لد ل،ز يوِ

 للآ ات5
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