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ABSTRACT: 

 Infestation predisposition and relative susceptibility of the most common edible fruits 

cultivated in the New Valley Oases against Ceratitis capitata (Wiedemann) and Bactrocera zonata 

(Saunders) have been determined. Because high percentage of pupae was unable to produce adults, 

the percentage of the emerged adult flies was used to express the real ability of infestation. At 

Kharga province Naring ranked the first in terms of the infestation predisposition by 57.04% real 

infestation. The rest host fruits exhibited variable infestation predisposition lasted by Apple 

(11.25%). Quitely difference in the infestation predisposition appeared in Dakhla Oases. In Moot 

province, Guava ranked the first by 45.00%. However, in Bodkholo province Apricot ranked the 

first by 62.22%. Variations among the rest of the tested host plants were determined and discussed. 

In general, data showed that B. zonata ranked the first in respect to the number and the percentage 

of the emerged adults than C. capitata.  

Classification of the tested host plants to their susceptibility degrees to fruit flies indicated that 

Naring ranked the first in terms of susceptibility to C. capitata and B. zonata complex and 

appeared as highly susceptible (HS) host plant. It followed by Guava and Orange which appeared 

as susceptible (S) host plants. Inversely, Mandarin and Apple showed some sort of resistance and 

appeared as relatively resistant (RR) host plants. However, Mango appeared as moderately 

resistant (MR), because it harbored the lowest numbers of emerged adult flies. On the other hand, 

Fig could be considered as a resistant (R) host plant, because no adult flies emerged from pupae 

collected from its fruits. Host plants free from infestation were hoped but not found. 
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INTRODUCTION: 

 The Mediterranean fruit fly or Medfly, 

Ceratitis capitata (Wiedemann), is one of the 

world's most destructive fruit pests. The species 

originates in the Mediterranean region of 

Europe and North Africa. This pest attacks 

more than 260 different fruits, flowers, 

vegetables and nuts. Thin-skinned, ripe, 

succulent fruits are preferred. Host preferences 

vary in different regions. An extensive host list 

is provided by Weems (1981). 

 The peach fly, Bactrocera zonata (Saunders) 

originates in South and South-East Asia, where 

it attacks many fruit species (more than 50 host 

plants), including guavas, mangoes, peach, 

apricots, figs and citrus (White and Elson-

Harris, 1992). The pest has spread to other 

parts of the world, in particular to several 

countries in the Near East and to Egypt. In 

1924, B. zonata was declared present in Egypt. 

In 1998, B. zonata was identified for the first 

time on infested guavas collected in Agamy and 

Sabahia, near Alexandria. In 1999, the first 

traps were set up and showed high capture rates 

in Alexandria and Cairo. In October 2000, B. 

zonata was detected in North Sinai. At present, 

it is considered that B. zonata is present and 

widespread in Egypt (Internet cite/ 

www.eppo.org). Abdel-Galil (2007) studied the 

distribution and infestation patterns of B. 

zonata in the New Valley Oases. He stated that 

larval feeding damage in fruits caused by this 

pest is the most damaging. Mature attacked 

fruits may develop a water soaked appearance. 

Young fruits become distorted and usually 

drop. The larval tunnels provide entry points 

for bacteria and fungi that cause the fruit rot.  

 Therefore, the aim of the present work 

which submitted by the Academy of Scientific 

Research and Technology, Cairo, Egypt, as a 

part of ongoing project entitled "Study on 

biological means for controlling the 

Mediterranean fruit fly Ceratitis capitata 

(Wiedemann) in New Valley Governorate", is to 

provide information on the infestation 

predisposition of the dominant edible fruits 

cultivated in the New Valley Oases by C. 

capitata and B. zonata and to determine the 

relative susceptibility of these host plants to 

these tephritid flies. 

 

MATERIALS AND METHODS: 

 Nine mixed orchards were selected in three 

provinces (Khargha, Moot and Bodkholo) in the 

New Valley Oases, to determine the infestation 

predisposition and the relative susceptibility of 

the common host plants to C. capitata and B. 

zonata. Fruits chosen were: Guava, Orange, 

Mandarin, Naring, Mango, Apple, Apricot, Fig 

and Sabot. Ripening and newly fallen host fruits 

were randomly collected from and under host 

trees. Samples were transported to the 

laboratory, where each sample was placed in a 

plastic tray over sand in a screened box (Fig. 1) 

and the emerged larvae or pupae were collected 

one or two times per week, and the sand was 

renewed and the fruit liquids were eliminated. 

The pupae of C. capitata and B. zonata as a 

complex were placed in vials on sterile sand 

until adult emergence under the laboratory 

conditions, 28+2°C and 60+5% R.H. 

Infestation predisposition: 

 Infestation predisposition was based on the 

produced number of pupae (dead pupae plus 

the number of emerged flies). All infestation 

data shown are in terms of number of pupae 

produced per each collected fruit. 

Consequently, the real infestation is dependent 

on the percentage of the emerged adult flies. 

Similar technique was established by Eskafi and 

Kolbe (1990). 

http://www.eppo.org/
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1- General View 
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Figure (1): Isolation unit of fruit flies pupae collected from ripening and fallen fruits 
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Relative susceptibility: 

 Classification of the susceptibility degrees of 

the tested host plants to fruit flies infestation 

could depend on the umber of the emerged 

adult flies per fruit as reported by Chiang and 

Talekar (1980), Nosser (1996) and Amro (1999) 

with few modifications. General mean number 

(MN), of emerged adult flies/fruit was 

considered as the standard of classification. 

Range of change in susceptibility (RC) within a 

given host plant is equal: Maximum mean 

number – Minimum mean number. Unit change 

in host plants (UC) is the amount of change 

from one degree of susceptibility to the 

proceeding or the preceding degree whereas, 

UC= RC/4. So, the tested host plants could be 

classified into the following categories. The host 

plants that had emerged adult flies more than 

(MN+UC) were considered highly susceptible 

(HS); ranging from MN to (MN+UC), 

susceptible(S); less than MN to (MN-UC), 

relatively resistant (RR); ranging from <(MN-

UC) to (Mn-2UC), moderately resistant (MR) 

and less than (MN-2UC) were considered 

resistant (R). Data obtained were statistically 

analyzed by using F-test. The means were 

compared according to Duncan's multiple range 

tests (Snedecor and Cochran, 1971). 

 

RESULTS AND DISCUSSION: 

Infestation predisposition of C. capitata 

and B. zonata: 

 Nine species of tephritid host plants, the 

amount of fruits collected from Kharga, Moot 

and Bodkholo provinces at Dakhla Oases, in 

addition to another correlated data, are listed in 

Tables (1-3). Mean numbers of pupae per fruit 

showed considerable variations among host 

species. At Kharga Oases, results presented in 

(Table 1) indicated that the tested host plants 

harbored mean numbers of pupae ranging from 

4.78 to 11.25 pupae/fruit. Infestation 

predisposition arranged descendingly according 

to the number of pupae/fruit as follows: Naring 

by 11.25> Mandarin by 9.85>Orange by 

7.12>Apple by 6.67>Mango by 5.02>Guava by 

4.78 pupae/fruit. The percentage of the emerged 

adult flies expressed about the real infestation, 

whereas high percentage of pupae was unable to 

produce adults. The highest percentage of 

emerged adults was recorded on Naring by 

57.04%, and the lowest was recorded on Apple 

by 11.25%. The rest host plants exhibited 

variance infestation predispositions. Antibiosis 

phenomenon as one of the host plant resistance 

factors could be responsible for these variations. 

In this approach, the relation between the 

number of mature fruits available on trees and 

C. capitata infestation was studied by Eskafi and 

Kolbe (1990). On the other hand, Tsitsipis 

(1992) reported that host fruit had an important 

role in the development of fruit flies. 

Data presented in Table (2) indicated that 

the highest numbers of pupae collected from 

Moot province occurred on Guava and Orange 

by 7.55 and 7.40 pupae/fruit, respectively. It 

followed by Naring, Mandarin, Apple and 

Mango by 4.94, 4.50, 4.37 and 2.70 pupae/fruit, 

respectively. The lowest number was recorded 

on Fig by 0.23 pupae/fruit. On the other hand, 

the host fruits were arranged descendingly 

according to the percentages of the emerged 

adult flies as follows: Guava by 45.00> Apple by 

41.36> Mandarin by 40.89>Naring by 38.10> 

Orange by 24.82> Mango by 1.20%. No adult 

flies were emerged from pupae collected from 

Fig fruits.  
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Table (1): Infestation predisposition of host plants to Bactrocera zontata and Ceratitis capitata  

at Kharga Oases during 2004-2006 seasons 

Host 

plants 

No.  

of 

 samples 

No.  

of 

fruits 

No. 

of 

pupae 

No. of 

pupae/ 

fruit 

Dead pupae Emerged adults 

No. % No. % 
B. zonata C. capitata 

No. % No. % 

Guava 

2004 (4) 111 282 2.50 243 86.17 39 13.83 39 100.00 0.00 0.00 

2005 (6) 358 1555 4.34 1494 96.08 61 3.92 61 100.00 0.00 0.00 

2006 (2) 56 673 12.02 221 32.83 452 67.71 452 100.00 0.00 0.00 

Total (12) 525 2510 4.78 1958 78.00 552 22.00 552 100.00 0.00 0.00 

Orange 

2004 (2) 19 177 9.13 85 48.02 92 51.98 92 100.00 0.00 0.00 

2005 (2) 14 58 4.14 30 51.72 28 48.28 28 100.00 0.00 0.00 

Total (4) 33 235 7.12 115 48.94 120 51.06 120 100.00 0.00 0.00 

Mandarin 

2004 (8) 114 1046 9.18 837 80.02 209 19.98 209 100.00 0.00 0.00 

2005 (7) 65 718 11.05 419 58.36 299 41.64 299 100.00 0.00 0.00 

Total (15) 179 1764 9.85 1256 71.20 508 28.80 508 100.00 0.00 0.00 

Naring 2004 (2) 12 135 11.25 58 42.96 77 57.04 68 88.31 9.00 11.69 

Mango 

2004 (2) 7 47 6.71 29 61.70 18 38.30 18 100.00 0.00 0.00 

2005 (4) 110 540 4.91 350 64.81 190 35.19 190 100.00 0.00 0.00 

Total (6) 117 587 5.02 379 64.57 208 35.43 208 100.00 0.00 0.00 

Apple 2005 (2) 60 400 6.67 355 88.75 45 11.25 45 100.00 0.00 0.00 

 
Table (2): Infestation predisposition of host plants to Bactrocera zontata and Ceratitis capitata  

at (Moot) Dakhla Oases during 2004-2005 seasons 

Host 

plants 

No. 

of 

samples 

No.  

of 

fruits 

No.  

of 

pupae 

No. of 

pupae

/ fruit 

Dead pupae Emerged adults 

No. % No. % 
B. zonata C. capitata 

No. % No. % 

Guava 

2004 (5) 267 1866 6.99 1113 59.65 753 40.35 753 100.00 0.00 0.00 

2005 (4) 239 1952 8.17 987 50.56 965 49.44 965 100.00 0.00 0.00 

Total (9) 506 3818 7.55 2100 55.00 1718 45.00 1718 100.00 0.00 0.00 

Orange 

2004 (12) 165 1121 6.79 990 88.31 131 11.69 131 100.00 0.00 0.00 

2005 (5) 126 966 7.67 579 59.94 387 40.06 387 100.00 0.00 0.00 

Total (17) 282 2087 7.40 1569 75.18 518 24.82 518 100.00 0.00 0.00 

Mandarin 2005 (4) 50 225 4.50 133 59.11 92 40.89 92.00 100.00 0.00 0.00 

Naring 2005 (3) 85 420 4.94 260 61.90 160 38.10 85 53.13 75 46.87 

Mango 2005 (2) 31 84 2.70 83 98.80 1 1.20 1 100.00 0.00 0.00 

Apple 

2004 (5) 36 196 5.44 92 46.94 104 53.06 89 85.58 15 14.42 

2005 (3) 160 660 4.13 410 62.12 250 37.88 235 94.00 15 6.00 

Total (8) 196 856 4.37 502 58.64 354 41.36 324 91.53 30 8.47 

Fig 2005 (2) 150 35 0.23 35 100 0.00 0.00 0.00 0.00 0.00 0.00 
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Table (3): Infestation predisposition of host plants to Bactrocera zontata and Ceratitis capitata  

at Bodkholo (Dakhla) Oases during 2004-2006 seasons 

Host 

plants 

No. 

of 

samples 

No. 

of 

fruits 

No.  

of 

pupae 

No. of 

pupae/ 

fruit 

Dead pupae Emerged adults 

No. % No. % 
B. zonata C. capitata 

No. % No. % 

Guava 

2004 (6) 391 1859 4.75 1130 60.79 729 39.21 729 100.00 0.00 0.00 

2005 (4) 435 195 0.45 195 100 0.00 0.00 0.00 0.00 0.00 0.00 

2006 (2) 38 687 18.08 359 52.26 328 47.74 328 100.00 0.00 0.00 

Total (12) 864 2741 3.17 1684 61.44 1057 38.56 1057 100.00 0.00 0.00 

Orange 2004 (14) 295 474 1.61 398 83.97 76 16.03 76 100.00 0.00 0.00 

Mandarin 2005 (6) 289 471 1.63 236 50.11 235 49.89 235 100.00 0.00 0.00 

Naring 

2005 (2) 11 57 5.18 11 19.30 46 80.70 28 60.87 18.00 39.13 

2006 (4) 96 510 5.31 310 60.78 200 39.22 200 100.00 0.00 0.00 

Total (6) 107 567 5.30 321 56.61 246 43.39 228 92.68 18.00 7.32 

Mango 2005 (5) 300 465 1.55 370 79.57 95 20.43 95 100.00 0.00 0.00 

Apple 2005 (3) 35 158 4.51 113 71.52 45 28.48 45 100.00 0.00 0.00 

Apricot 

2005 (3) 295 210 0.71 80 38.10 130 61.90 125 96.15 5.00 3.85 

2006 (4) 102 510 5.00 192 37.65 318 62.35 318 100.00 0.00 0.00 

Total (7) 397 720 1.81 272 37.78 448 62.22 448 100.00 0.00 0.00 

Fig 2005 (2) 150 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Sabot 2004 (2) 68 178 2.61 143 80.34 35 19.66 35 100.00 0.00 0.00 

 
 

Data obtained from Bodkholo province 

(Table 3) were quite similar with those obtained 

from Moot province. With the exception of 

Apricot which recorded the highest percentage 

of the emerged adult flies (62.22%). Mandarin, 

Naring and Guava took the second rank by 

49.89, 43.39 and 38.56% and followed by Apple, 

Mango, Sabot and Orange by 28.48, 20.43, 19.66 

and 16.03%, respectively. Also, no adult flies 

were emerged from pupae collected from Fig 

fruits. In general, data showed that B. zonata 

ranked the first in respect to the number and 

the percentage of emerged adults than C. 

capitata. Fruit flies infestation patterns were 

studied on certain host plants e.g. Guava and 

Peach as reported by Vargas et al., (1983), 

Harris and Lee (1986) and Mohammed (2003). 

In the New Valley Oases, the remaining of fruits 

on and under trees in the neglected mixed 

orchards provided a continuous source of flies. 

Environmental factors could be responsible for 

variations appeared on the infestation rates 

between the studied locations. Differences 

between the infestation predisposition measured 

by the number of pupae/fruit could be 

dependent on gabs in the suitability of fruiting 

trees, plant morphology and/or antixenosis 

phenomenon, while the real infestation 

measured by the percentage of the emerged 

adult flies/fruit could be dependent on the 

antibiosis phenomenon of the selected host 

plants. 
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Relative susceptibility of host plants to 

the fruit flies:  

Data presented in Table (4) summarizes the 

mean numbers of the emerged adult flies and 

the susceptibility degree of the tested host plants 

to C. capitata and B. zonata complex. Statistical 

analysis of the data revealed highly significant 

differences (F**>0.01) between all of the tested 

host plants, the studied localities and their 

interactions. The used statistical method 

enabled to classify the tested host plants into 

various relative resistance categories. Because it 

harbored the highest mean numbers of emerged 

adult flies, Naring appeared as highly 

susceptible host plant (HS). It followed by 

Orange and Guava, which appeared as 

susceptible host plants (S). However, Mandarin 

and Apple showed some sort of resistance and 

appeared as relatively resistant (RR) host 

plants. The lowest numbers of emerged adult 

flies were recorded on Mango, which appeared 

as a moderately resistant (MR) host plant. 

Because no adult flies emerged from pupae 

collected from Fig fruits as previously 

mentioned in Tables (2&3) it could be 

considered as a resistant (R) host plant. These 

variations between host plants could enable 

farmers to avoid the highly infestation of the 

tephritid flies appeared on the susceptible ones 

by using monoculture method and concerned 

with the horticulture operations. The 

aforementioned variations in host plant 

susceptibility to the fruit flies infestation may be 

due to the presence of antixenosis 

(nonpreference) and/or antibiosis phenomena as 

reported by Van Emden (1987). This author 

indicated that antixenotic plants can be avoided 

or less colonized by pests seeking for oviposition 

sites. Also, he described antibiosis as the 

position of some property by the plant which 

directly or indirectly affected the performance 

of the pest in terms of survival, growth, 

development rate, fecundity, etc. 

   

 

 

Table (4): Relative susceptibility of selected host plants to the infestation by fruit flies at the New 

Valley Oases during 2004-2006 seasons 

Province 

Host 

Plants 

Mean number of emerged adults/fruit 
Grand  

mean  SD 

Susceptibility 

degree Kharga Moot Bodkholo 

Guava 1.05 l 3.39c 1.22k 1.891.30c S 

Orange 3.64b 1.84g 0.26p 1.911.69b S 

Mandarin 2.84d 1.84g 0.81m 1.831.43d RR 

Naring 6.42a 1.88f 2.30e 3.532.50a HS 

Mango 1.78i 0.03q 0.32o 0.710.93f MR 

Apple 0.75n 1.80h 1.28j 1.280.74e RR 

Mean 2.74A 1.79B 1.03C 1.85 - 

F value=**highly significant between host plants, localities and their interactions. 

Means followed by the same letter in each column and row are not significantly different at 0.05 level of 

probability by Duncan's multiple range test. 
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القابلية للإصابة والحساسية النسبية لبعض محاصيل الفاكهة لذباب الفاكهة المستىطن والناسح 

 واحات الىادٌ الجديد بمصز ًإل

  **فاروق عبدالقىي عبدالجليل ، *الزحمن محمد عمزو محمد عبد

 * معهد بحؽث وقاية النبات ـ مركز البحؽث الزراعية ـ الدقى ـ الجيزه ـ مرر
 النبات ـ كلية الزراعة ـ جامعة أسيؽط ـ مرر** قدػ وقاية 

 
 

تناولــا الدراســة اليا ليــة للواــابة والحداســية الندــصية لــبعض محااــيع الااوهــة الدنزرعــة بــالؽاد  الجد ــد 
ندــبة الحذــرات الةاملــة  ىعلــ لذبابـة ااوهــة البحــراا يض الدوؽســة وذبابــة الخـؽخ  وقــد قــدرت اليا ليــة لواــابة  نـا   

 ىقا ليـة لواـابة علـ ى  ااي منطية الخارجة سجلا أعلـلعذار  الوي تػ جدعها مؼ الثدار للآاويؼ معا  الدنصثية مؼ ا
  أمـا بـاقي أنـؽال الااوهـة ايـد سـجلا درجـات موااوتـة مـؼ اليا ليـة لواـابة كـان %75 40محرؽل النارنج  ندبة 

مع منطية الخارجة حيـ  سـجلا الجؽااـة  ندصيا     أظهرت منطية الداخلة إخولااا  %14 22الوااح بديدار  ىأقلها عل
ندـبة  ىكدـا سـجع الدذـدش أعلـ ،بدنطية مـؽط %54ندبة مؼ الحذرات الةاملة الدنصثية مؼ العذارى  ندبة  ىأعل

ذبابـة ااوهـة البحـراا يض  ىعلـ ملحؽظـا   بدنطية  دخلؽ  وعدؽمـا ايـد أظهـرت ذبابـة الخـؽخ تاؽقـا   %11 21بديدار 
 فيدا يخص عدد اااراد الةاملة الدنصثية مؼ العذار  واليا لية لواابة الدوؽسة 

أوضح ترنيف العؽائع النباتية الدخوصرة حدب درجة حداسيوها لذباب الااوهة أن النارنج إحوع الدركـز ااول 
وـع  يـال وظهـربعـد ذلـغ الجؽااـة والصرت ه  تـلا(HS)وبـدا كعائـع عـالي الحداسـية  اي الإاـابة لدجدـؽل اللآاوـيؼ معـا  

العكــس مــؼ ذلــغ أظهــر اليؽســاي درجــة مــؼ الدياومــة وبــدا كعائــع ندــصي الدياومــة  ى  علــ(S)منهدــا كعائــع حدــا  
(RR) أما الدانجؽ ايد ظهر كعائع معودل الدياومة  (MR)  لعدم خروج حذرات كاملة مـؼ العـذار  الوـي تـػ    ونعرا

   (R)لذباب الااوهة  تي مياومجدعها مؼ ثدار الويؼ ايد تػ اعوبار الويؼ كعائع نبا
 

 

 

 

 

  


