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ABSTRACT  
 

    Fruit flies (Diptera: Tephritidae) are one of the most economically 

important groups of insects in the afrotropical region because they 

cause damage to fruits and vegetables. Integrated fruit fly (FF) control 

program requires accurate data about taxonomy, incidence, 

distribution and seasonality of the members of this pest. Surveys and 

collection missions were carried out in Sennar State during January  

2006- January 2008. Yellow sticky traps were used for adult 

collection. Trapped  fruit flies were labeled, identified and counted 

monthly to estimate their abundance throughout the year. In addition, 

infested fruits of mango, guava, grapefruit, orange, banana, melons, 

pumpkin, watermelon, and the wild magad (Cucurbitaceae) were 

collected monthly from the surveyed areas. Larvae were reared till the 

adult stage and identified. Field infestation rate of FF species was 

determined on mango and guava at Singa area. Percentage of FF 

infestation on mango Baladi cultivar was 10% in March, 15% in April 

and 20% in May. During the period from June to August, Abu Samaka 

cultivar was the only mango cultivar available, and accordingly, was 

subjected to a heavy attack by the FF. The infestation reached 30% in 

June and 50% in July. The FF moved to guava, during the period from 

October to December. The rate of FF infestation on guava was very 

high during this period and ranged from 80% to 90%. Mango fruits in 

Singa area were infested by Bactrocera invadens (Drew, Tsuruta and 

White) (80%), C. cosyra (19.8%) and Dacus longistylus (Wiedemann) 

(0.2%) of the total emerged adults. This was the first record for the 

latter species in a host other than Calotropis procera (Apocynaceae). 
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Guava fruits were infested by B. invadens (84.5%), C. cosyra (15.3%), 

and C. quinaria (Bezzi) (0.2%) of the total emerged adults. B. 

invadens seemed to out-compete and replace the indigenous species. 

Cucurbit fruits hosted D. ciliatus (Leow) only. The wild magad fruits 

hosted B. invadens and B. cucurbitae  (Coquillet). The highest 

population of B.invadenss was observed during July and  December 

(254 and 253 adults/trap, respectively). March and April showed the 

lowest population due to higher temperatures and low relative 

humidity.  

 

INTRODUCTION 

    The Dipterous family Tephritidae (Trypetidae) is represented in all 

world regions, except Antarctica. Bactrocera spp. (formerly included 

in Dacus) are natives to tropical Asia, Australia, and the south Pacific 

regions, with a few species found in Africa and warm–temperate areas 

of Europe and Asia. The rest of the genus is associated with a wide 

range of fruits predominantly of tropical wet forest origin. Some 

Bactrocera spp. have been established in Hawaii, Guiana and Surinam 

due to fruit movement. Ceratitis spp. attack a wide range of fruits, and 

are native to tropical Africa. C. capitata (Wiedemann) has been 

established in all other world regions, except Asia. Dacus spp. are 

almost all associated with the flowers and fruits of Cucurbitaceae or 

with pods of Asclepiadaceae and most species are found in Africa. All 

Dacus species attacking mango have recently been placed in the genus 

Bactrocera. Dacus ciliatus (Loew) has become established in the 

Indian subcontinent and in the Indian Ocean Islands (White and 

Elson-Harris, 1992). Anasterpha spp. are endemic to the western 

hemisphere and their range extends from the southern United States to 

the northern Argentina and includes the Caribbean Islands (Aluja, 

1994).  Rhagoletis spp. are found in South and Central America, 

mostly infesting Solanaceous plants, and in the temperate areas of 

Europe and North America, where most species are infesting fruits. 

The most important pest species are associated with Rosaceae and 

some of these have the potential to become established in new areas 

(White and Elson-Harris, 1992). Most mango-producing countries are 

located in the FF infested areas, and producers suffer significant direct 

and indirect economic losses resulting from FF damage (Aluja, 1994). 
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Annual production of mangoes in Africa was estimated to be 1.9 

million tons; about 40% of which was lost due to FFs. Fruits 

infestation rates vary among countries and seasons, ranging from 5-

100% (Lux et al., 2003). 

    In the Sudan, the production and export of fruits and vegetables is 

seriously affected by the FFs. Infestation and damage by C. cosyra on 

mango crop ranged between 85-90% (Gubara and Abu Elgasim, 

2004). The Ministry of Agriculture and Forestry declared them as 

national pests similar to rats, birds and locusts. Sennar State was 

selected for carrying out this study because it is the largest fruit 

producing State in the Sudan (Rajab, 2005). Fruits grown in this area 

include banana, guava, mango, orange, grapefruit and lime, in addition 

to vegetable crops. This diversification provides continuous food 

supply and shelters for the FFs throughout the year leading to heavy 

infestations by fruit flies. Knowledge about the Tephritidae spectrum 

in any given area is a prerequisite for the adoption of an IPM program. 

Therefore, the objectives of this study were to determine the seasonal 

abundance, incidence and fluctuations of fruit fly species in orchards 

and to evaluate the damage caused to mango and guava fruits, at 

Sennar State.  
 

MATERIALS AND METHODS  

    Surveys and collection missions were conducted at Sennar State at 

two sites: Singa (Alazaza), (longitude 33
0
 56', latitude 13

0
 10'), and 

Sennar area, (longitude 33
0
 33', latitude 13

0
 32').  Both sites are 

located on the western bank Blue Nile, 386 km and 286 km south of 

Khartoum, the capital city of the Sudan, respectively. Investigations 

were carried out for two years, from January 2006 to January 2008.  

The seasonal abundance, i.e. population incidence of FF species, was 

monitored using yellow sticky traps. This type of trap has the ability 

to attract different FF species, in addition to other non-targeted insects 

present in the same area. A number of locally made  yellow sticky 

traps (30 cm x 40 cm) made from wood and covered with a yellow 

plastic material were painted with Altirat (sticky material). They were 

designed to provide large yellow surface area, so as to enhance their 

trapping efficiency. These traps are cheap and easy to make. They 

were hanged on branches of mango trees in an orchard at Sennar, and 

on mango and guava trees in Singa area, at a height of two meters 
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above ground to attract adult insects. Twelve traps were used in each 

site; they were distributed randomly in the orchards on the fruit 

bearing trees keeping 50 m between the traps. Trapped FFs were 

labeled, identified and counted monthly to estimate their abundance 

throughout the year. Possibly, new entered or evolved species that 

seemed to exhibit morphological differences were kept to be identified 

later. The yellow plastic covers and the sticky materials were changed 

simultaneously after each count.  
 

    Infested fruits of mango, guava, grapefruit, orange, banana, 

cucurbits, such as melons, pumpkin, watermelon, and magad were 

collected monthly from the  surveyed areas. Infestation was 

recognized by the presence of larvae or by symptoms of ovipunctures 

made by the female. Necessary data such as date of collection, name 

of the host and locality were recorded. Infested fruits were transported 

for rearing facilities at the Biology Laboratory, Faculty of Agricultural 

Sciences, University of Gezira. Larvae were reared till the adult stage 

and identified.  
 

    Mango and guava fruits were collected during the harvesting season 

2006-2007, to estimate damage caused by fruit flies. One hundred 

fruits were taken from each cultivar and sorted into infested and non-

infested fruits. Infested fruits were recognized by the presence of 

larvae. Fruits with symptoms of oviposition punctures  were kept in 

the laboratory to confirm their infestation by placing them in glass jars 

till the development of infestation (rottening of fruit and appearance of 

larvae) and finally the total number of infested fruits was counted. 
 

RESULTS AND DISCUSSION 
 

    Results show that mango fruits grown in Singa were infested by 

three species, viz. Bactrocera invadens constituting 80% of the 

detected FF populations, Ceratitis cosyra constituting 19.8%, and 

Dacus longistylus, which forms about 0.2% of the total emerged 

adults. This is the first time for the latter species to be recorded on a 

host other than Ushar plant, Calotropis procera (Apocynaceae). D. 

longistylus might become one of the most serious pests in the future. 

Guava fruits were found to be infested by the two species, B. invadens 

that accounts for 84.5%, and C. cosyra (15.3%), in addition to C. 

quinaria, which accounts for 0.2% of the total emerged adults (Table 
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1).  Mango grown in Sennar was infested by the same two species, B. 

invadens (89%), and C. cosyra (11%) of the total emerged adults 

(Table 2). C. cosyra was known as the dominant FF species attacking 

mango (the main host) and guava in the Sudan (Ahmed et al., 2003). 

From these results, it appears that B. invadens was able to compete 

successfully and strongly with C. cosyra in its preferred host fruits. 

This agreed with Mwatawala et al. (2006), who stated that beside 

being a good disperser, B. invadens also appears to be an aggressive 

invader dominating several of the indigenous pest species.  
 

    Reared out larvae from infested banana fruits showed emergence of 

only B. invadens. Infested cucurbit fruits collected during January, 

February and December showed emergence of only D. ciliatus.  The 

collection of the infested fruits from Magad during February showed 

emergence of B. invadens while those collected during December 

showed emergence of B. cucurbitae (Table 1) and this is the first 

record in Sudan for this wild plant as a host for fruit fly species, 

indicating that in some cases unrelated hosts are more likely to be 

attacked when preferred hosts are absent. Thus, from the data shown 

in Tables 1 and 2,  B. invadens was the most dominant species in the 

study areas.  

     

   Field infestation rate of FF species was determined on mango and 

guava fruits at Singa area. Percentage of infestation on Baladi cultivar 

was 10% in March, 15% in April and 20% in May. During the period 

from June to August, Abu Samaka cultivar was the only mango 

cultivar available, and accordingly was subjected to a heavy attack by 

the FF. The percentage of  infestation on Abu Samaka reached 30% in 

June and 50% in July. Regarding the period from October to 

December, the FF moved to guava, which was the only fruit available. 

The rate of FF infestation on guava was very high during this period 

and ranged from 80% to 90% (Fig. 1). 

 

Distribution of species in mango and guava  

   B. invadens appears to be the dominant species, which attacks 

mango fruits in Singa area. It is present during the fruiting season of 

mango, i.e. from March to July (Fig. 2). B. invadens was also the 

dominant species that attacked guava fruits in Singa area throughout 

the fruiting season of guava, exhibited an extremely high percentage 
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of 90%, 100%, 80%, 100%, 100% and 100% of the total emerged 

adults during January, February, June, July, November and December, 

respectively. C. cosyra attacked guava only during June (92%), while 

C. quinaria appeared during January and scored (1%) (Fig. 3). 
 

    The population of C. cosyra was relatively low, compared to that of 

B. invadens. It was absent during January and February, and appeared 

in June in a higher percentage (70%), then it declined to 25% and 6% 

of the total adult population in November and December, respectively 

(Fig. 2). 
  

    B. invadens was also the dominant FF species that attacked mango 

fruits in Sennar during January (100%), February (100%) and June 

(100%), while C. cosyra appeared only during June, and it scored 34% 

of the total adult population (Table 2).  
 

    The relative abundance of B. cucurbitae, C. cosyra and C. quinaria 

seems to be affected by the recently introduced alien B. invadens. It 

appears that this species is out competing and replacing the indigenous 

pests, a phenomenon that has been observed repeatedly in FF invasion 

(Duyck et al., 2004). Also, Gesmallah (2011) (unpublished data) 

found that B. invadens was the dominant fruit fly species in Gezira 

State representing 98.4% of fruit fly composition replacing the 

indigenous species C. cosyra, which now represented only 0.03% of 

fruit fly composition. B. invadens frequently share the same fruit with 

the species C. cosyra but often occurred at higher numbers than the 

later. 

 

Seasonality of species  

   B. invadens, C. cosyra and B. cucurbitae were frequently the three 

FF species caught by yellow sticky traps hanged on mango and guava 

trees (Figs. 4, 5, 6). Results show that B. invadens was present on 

mango in Singa throughout the year. The highest population was 

observed during July (254), November (109) and December (253) 

adults/trap (Fig. 4). March and April showed the lowest population (1 

adult/trap) and this was probably due to the high temperature and low 

relative humidity during these months. Ahmed et al.(2003) also found 

that fruit fly population had a negative correlation with temperature 

and a positive one with relative humidity.  Population of C. cosyra and 

B. cucurbitae in Singa area was very low compared with that of B. 
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invadens (Fig. 4).  Although B. cucurbitae was present in the orchard, 

it did not attack mango fruits.  
 

 

    Numbers of B. invadens caught by the yellow sticky traps hanged 

on mango trees in Sennar were very low compared to those caught in 

Singa (Fig. 5). This could be attributed to the intensive growing of 

guava trees. Guava fruits were considered the most important hosts for 

B. invadens.  
 

    C. cosyra and B. cucurbitae were very rare; their monthly counts 

during the year ranged between 0-2 adults/trap (Fig. 5). Numbers of B. 

invadens caught using the yellow sticky traps hanged on guava trees 

in Singa increased during the fruiting season of guava (Fig. 6). They 

showed 54, 65, 510 and 41 adults/trap during July, November, 

December and January, respectively. Between February (2006) to 

January (2007) it showed the lowest population of 1 to 10 adults/trap. 

B. cucurbitae scored 14 adults/trap during February, and disappeared 

during March-November. Two and three adults/trap were reported in 

December and January, respectively. C. cosyra appeared only during 

May and June at 1 and 4 adults/trap, respectively (Fig.6).  
 

CONCLUSIONS 
 

1-   B. invadens, C. cosyra and B. cucurbitae were the most common 

FF species trapped by the yellow sticky traps hanged on mango 

and guava trees in Sennar State. 

2. Mango fruits in Singa were infested by three species namely, B. 

invadens, C. cosyra and D. longistylus, while guava fruits were 

infested by the former two species, in addition to C. quinaria. 

3. Bactrocera invadens was the dominant FF species attacking mango 

and guava fruits all year round in Sennar State, the infestation rate 

was higher in guava and Abu Samaka mango cultivar compared to 

Baladi mango cultivar.  

4.  Cucurbit fruits were infested by D. ciliatus, while the wild magad 

fruits were infested by B. invadens and B. cucurbitae. 
 

 

 

 



Abdelaziz  E. Gesmallah, Nabil H. H. Bashir, Mohamed E. Elkashif and Yousif O. 

H. Assad 

98 

 

ACKNOWLEDGEMENTS 
 

   Authors  would like to thank the Ministry of Higher Education and 

Scientific Research for their  financial support.  

 

REFERENCES 
 

Ahmed, E.E., M.E. Elkashif and N.H.H. Bashir. 2003. Identification 

and seasonal fluctuation of the mango fruit fly in  central Sudan. 

Gezira Journal of Agricultural Science 1(2): 35-46. 

Aluja, M. 1994. Bionomics and management of Anastrepha. Annual 

Review of Entomology 39: 155-178. 

Duyck, P.F., P. David and S. Quilici. 2004. A review of relationships 

between interspecific competition and invasions in fruit flies 

(Diptera: Tephritidae). Ecological Entomology 29: 511-520. 

Gubara, S. and M. Abu Elgasim. 2004. Fruit Flies. Plant Protection 

Administration. Ministry of Agriculture and Forestry Bulletin, 

Khartoum, Sudan.  

Lux, S.A., R.S. Copeland, I.M. White, A. Manrakhan and M.K. 

Billah. 2003. A new invasive fruit fly species from the Bactrocera 

dorsalis (Hendel) group detected in East Africa. Insect Science 

and its Application 23 (4): 355-361.  

Mwatawala, M.W., M.De. Meyer, R.H. Makundi and A.P. Maerere. 

2006. Seasonality and host utilization of the invasive fruit fly, 

Bactrocera invadens (Diptera: Tephritidae) in central Tanzania. 

Journal of Applied Entomology 130(9-10): 530-537.  

Rajab, D.A. 2005. Prospects of mango production in Sudan. Mango 

Exports Current Status and Future Prospects. Workshop Mango 

Sector. Ministry of Agriculture and Forestry, Khartoum (in 

Arabic). 

White, I.M. and M. Elson-Harris. 1992. Fruit Flies of Economic 

Significance: Their Identification and Bionomics. International 

Institute of Entomology. London. P. 601. 

 

 

 



Host range, damage and seasonality of fruit flies in Sennar State, Sudan 

 99 

Table 1. Incidence of FF species in different plant hosts at Singa (January-

December, 2006) expressed as % of reared adult population. 

       Species 

Hosts 

C. 

cosyra 

C. 

 quinaria 

B. 

 invadens 

B. 

 cucurbitae 

D.  

ciliatus 

D.  

longistylus 

Mango  19.8 -       80 - - 0.2 

Guava 15.3 0.2 84.5 - - - 

Banana - -    100 - - - 

Cucurbits - - - - 100 - 

Magad - -      50 50 - - 
 

Table 2. Incidence of FF species in mango at Sennar expressed as % of reared 

adult population. 

                Species 

Months 

C. cosyra B. invadens 

January   0 100 

February   0 100 

June 34   66 

Average  11   89 
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Fig. 1. Percentage of infestation by B. invadens and C. cosyra, on mango 

(Baladi and Abu Samaka) and guava in Singa area. 
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Fig. 2. Percentage of FF species infesting mango fruits, January to December 

2006, Singa area. 
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Fig. 5. Monthly counts of FF species caught during February 2006-January 

2007 using the yellow sticky traps hanged on mango Sennar area. 
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Fig. 6. Monthly counts of FF species caught during February 2006-January 2007 

using the yellow sticky traps hanged on guava, Singa area. 
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 وموسمية ذباب الفاكهة في ولاية سنار ، السودان التلفالنباثات العائلة و 

 

ويوسف  1محمد الحاج الكاشف ، 2، هبيل حامد حسن بشير1قسم الله الأمين عبد العزيز 

 2عثمان أسد
 

 الظودان. حاهية، جامعة الجصيسة، واد مدوي،المعهد القومي لحىمية الصادزات البظ 1
 يات، كلية العلوم الصزاعية، جامعة الجصيسة، واد مدوي، الظودان.قظم المبيدات والظم2

 الخلاصة

أحررد أ ررم ماموعررات الذاررسات ذات   ميررة  (Diptera: Tephritidae)ذبرراا الكاةهررة  عحبرر  ي     

 فررا ثحرردذ لأنهررا مررً أيسيقيررا،  الاطررحواةيةفررا المىةقررة  الاقحصرراد ة
ف
لكاةهررة والر.ررس.  حةلرر  ا ثلكررا

ثوشيعهرررررررا ، ثواجرررررررد ا ،معلومرررررررات دقيقرررررررة عرررررررً ثصرررررررييكها الآيرررررررةكامرررررررة لمكايحرررررررة  رررررررر  الب هرررررررام  المح

وموطرررررمياها. ا حمررررررد  ررررررر  الدزاطرررررة ةعمررررررة المظرررررروحات الذقليررررررة وةررررررل  جمرررررر  وحصررررررس العيىررررررات 

م. جمعررررررد الذارررررسات الكاملررررررة 6002 ىرررررا س-6002الذارررررسية فررررررا و  رررررة طررررررىاز فرررررا الك رررررر ة مرررررً  ىررررررا س 

 جس . أاطرررررحادام المصررررراةد الصررررركسا  ال  رررررقةب
ف
أهررررروا  لححد رررررد  يرررررد عمليرررررة جمررررر  الذارررررسات  رررررهسيا

جسيررد عمليرررة جمرر  الصمررراز المصرررابة ةررررل  أ .خررر ل الظررىة  ررر  الو  رررة فررراعررداد ذبررراا الكاةهررة وإ

 
ف
والقسعيرررات المررروش و  الب ثقرررالو  القسيررر  يرررسوتو الجوايرررة و  لعررردد مرررً العواةرررة  رررملد المررراهاو   رررهسيا

 ةلررة القسعيررات.ا خبرر  لعلمغررد و ررو هبررات بررس  إلررث رمرراز هبررات اضرراية إالقررس  والبةرري  و  اررماممصررة ال

 أ ثررررم ثصررررييكها ةعررررد ذلرررر . الترررر لذررررتن خررررسوت الذاررررسات الكاملررررة زتيررررد الت قررررات 
ف
خرررر ل  ررررر    .ررررا

مىةقررة طررىاة حيرر   فررا الذقليررة لكررة مررً المرراهاو والجوايررة الإ ررابةالدزاطررة ثررم ثحد ررد معرردل 

% فررا 60% فرا  رهس أبسيرة و01% فرا  رهس مرازض، 00المراهاو بلررد  فرا  رى  الإ رابة بلغرد وظربة 

 رررهس مرررا و. الك رررر ة مرررً  وهيررررو إلرررث ألظررررةع جرررا  ي رررر ة الإهحرررات لصررررى  المررراهاو أبررررو طرررم ة ولرررررل  

خر ل الك ر ة مرً أةحروتس  .% فرا  وليرو10% فرا  وهيرو و00 حعسض إلث وظبة إ ابة عالية ثصة إلث 

  .مرً الحلر  %00- 20 مظرببةإلث ديظمب  ثححول الآيرة إلرث رمراز الجوايرة 
ف
أوضرذد الدزاطرة أ .را

والتر   C. cosyra%،20والتر  ثمصرة  B. invadens صاا بص رة أهوا  جاث اةطى اأن رماز الماهاو ف

% ، وجررررا المررررسة  ولررررث للىررررو   خترررر  الررررر   ررررحم 0.6والترررر  ثمصررررة  D. Longistylus%، و00.2ثمصررررة 
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 ، أمرررا الجوايرررة يقرررد وجرررد أنهرررا ثصرررااCalotropis proceraز رررد  خرررازت عاةلرررا  طا ررر   العارررس 

%، 0.6والتر  ثمصرة  C. quinaria% و C. cosyra 01.0 و% 1..2والتر  ثمصرة  B. invadens برالىو 

 وحررررة  مكانهررررا. رمرررراز  B. invadens ررررر  الىحرررراة  ثوضرررر  أن الىررررو  
ف
هررررايع  هرررروا  الموجررررودة أ رررر 

برات المقرد يقررد وجرد عهرث أهرا  صرراا أمرا رمراز ه D. ciliatusالقسعيرات وجردت أنهرا ثصراا بررالىو   

لرررروحل خررر ل  وليررررو  B. invadens للىرررو  . أعهرررث جعرررردادB.cucurbitaeو  B. invadensبكرررة مرررً 

. خرررر ل  ررررهس  مررررازض وأبسيررررة لرررروحل أقررررة حاررررسة كاملررررة لكررررة مصرررريدة 610و.61 و ررررو وديظررررمب  

  ر  الك  ة. جعداد للآية ويعصى ذل   زثكا  دزجات الذسازة واهاكاض السطوتة اليظبية خ ل


