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ABSTRACT 

The first aim of this study was to monitor and survey the fruit fly species in 

an area north of Khartoum North Locality, during the period from January 

2015 up to April 2015. A Survey was carried out using, the pheromone traps 

(Methyl Eugenol) and bait traps (guava juice), in the three areas in the 

Locality, Elkadaroo, Elfaki Hashim and Elkhogalab. The survey results 

showed that, there are two species of fruit flies , the Asian fruit fly 

(Bactrocera  invadens Drew, and White), which was the dominant species 

(99.4%), in addition to the Mediterranean fruit fly, Ceratitis  capitata 

(Wiedemann) , which was found in a little population(124 flies only). 

The second aim of this study was to investigate, through Laboratory 

experiments, the effect of seed ethanolic extracts of Cassia occidentalis L. 

(Coffee senna), and Ricinus Communis L. (Castor) on the adult Asian fruit 

fly (B. invadens Drew, and White) (Diptera: Tephritide). 

In this study four concentrations (5%, 10%, 15%, and 20%) of Coffee Senna 

and Castor ethanolic seeds extract were used against the Asian fruit fly by 

using topical application and feeding methods, and the result taken after 24, 

48, and 72hr. The results showed that, all tested concentrations of both 

plants caused higher mortality percentage when compared to control. 

 From the results, there are no significant differences between three 

concentrations (5%, 10% and 15%) of Castor after 72 hrs after exposure in 

topical application, while the highest concentration (20%) of Coffee senna 

seeds extract gave the higher mortality (90%) showed significant differences 

when compared with same highest concentration (20%) of Castor extract 

which gave only 63.3%. Also there are no significant differences between 

the highest concentration (20%) of Coffee senna extract and the standard 
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insecticide (Malathion) in topical application, while there are significant 

differences between the same concentration (20%) of Coffee senna extract 

and the standard insecticide (Malathion) in feeding method. 

These results suggest that the topical method of application was more 

effective than feeding method, and Coffee Senna extract was highly 

effective than Castor extract.      
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 ملخص البحث

 بحريالفاكهة في منطقة شمال محلية الخرطوم  ةذبابومسح لمراقبة  أولاالدراسة هذة   هدفت

الموجودة. تم المسح باستخدام  الأنواعلمعرفة  5102ابريل إلي 5102خلال الفترة من يناير

في عصير جوافة(, في ثلاثة مناطق ( والطعوم الغذائية )جينولاميثايل (المصائد الفرمونية 

المحلية, هي الكدرو والفكي هاشم والخوجلاب. أوضحت نتائج المسح أن هناك نوعان من 

 هي, حيث كانت Bactrocera invadens الآسيويةذباب الفاكهة , الأول هو  ذبابة الفاكهة 

 المتوسط الأبيضذبابة فاكهة البحر  إلى بالإضافة,%(9...)المنطقة في النوع السائد

Ceratitis capitata ,حشرة فقط(. 059) وجدت بأعداد قليلة والتي 

للمستخلصات الإيثانولية لبذور  امعملي هو تقييم الأثر القاتل من الدراسة الثاني الهدف  

 علي (.Ricinus communis L) والخروع(, Cassia occidentalis L.)السوريب 

 الآسيويةالحشرة الكاملة ذبابة الفاكهة 

(Bactrocera invadens Drew and white) (Diptera: Tephritide)          

%( من مستخلصات 51و%02%,01%,2) تركيزات اربعة  استخدمتالدراسة  هذهفي 

 الموضعيةسيوية بواسطة الطريقة ة الأهذبابة الفاك ضدبذور السوريب والخروع الايثانولية 

ن كل التركيزات أائج وضحت النتأ  ساعة. 25 و 94, 59خذت النتائج بعد أوطريقة التغذية و

    حدثت نسبة موت عالية مقارنة بالشاهد.أالمختبرة من كلا النباتين 

من  (%02و%01,%2) اتبين الثلاث تراكيز ةق معنويوالنتائج لايوجد فر خلال من 

اعلي  , بينماالموضعية المعاملة حالة ساعة بعد التعرض في 25بعد وذلك  لخروعمستخلص ا

ق وكان هنالك فر %(1.السوريب اعطي نسبة موت عالية )ص %( من مستخل51تركيز)

%.    36.6حيث اعطي  %( لمستخلص الخروع51مع نفس التركيز)تم مقارنتها  مامعنوي عند

%( من مستخلص السوريب 51لايوجد فرق معنوي بين اعلي تركيز) انه ايضااظهرت النتائج 

 معنوي بين نفسفرق  كان هنالك بينما الموضعية, في المعاملة (ملاثيونالقياسي )ال مبيدالو

   طريقة التغذية.في حالة المعاملة ب %(51)التركيز المستخلص ونفس 

  ,طريقة التغذيةمقارنة بكثر فعالية الا هيالموضعية  المعاملة ن طريقةاوضحت هذة النتائج ا

 الخروع. نبات مستخلصمقارنة ب كثر فعاليةهوالاالسوريب  نبات مستخلصان و
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CHAPTER ONE 

INTRODUCTION 

Fruit flies of the family Tephritidae (Trypetidae) are the most serious insect 

pests of wide range of fruit and vegetable crops throughout the world. In 

Sudan, there is an increase in the size of the production of fruits and 

vegetables as a result of gaining more importance as export crops and for 

local consumption. However, their production is seriously affected by a 

number of insect pests, fruit flies are among of these major pests that cause 

economic damage in fruits and vegetables. 

Horticultural crops represent about 12% of the national agricultural income. 

The estimated total fruit production in Sudan is about 1.9 million tons in a 

cultivated area of about 186.000 ha. Fruit production in Sudan needs very 

little agro-chemicals thus the fruit are relatively free of chemical residues 

which if certified could give a comparative edge and a comparative 

advantage in international markets (Bashir and Imam, 2010). 

In recent years, fruit production is greatly hampered by fruit flies worldwide 

with a loss above 30%. Also, the loss of fruit production in many African 

countries was estimated between 30-80%; however it reached about 100% 

during outbreak years (Mohamed, 2003). In addition to causing direct losses 

in the yield and marketability, fruit flies pose as significant threats to 

quarantine security and thus to international trade in fruit and fresh 

vegetables worldwide (El-Aw et al., 2008). 

Sudan, like some other African countries was facing a large problem with 

fruit flies during the last few years. Nearly 40 fruit fly species were recorded 

in Sudan, the most serious ones are those attacking mango (Mangifera 

indica), guava (Psidium guajava) and Citruses. In recent years, fruit 
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production has been seriously hampered, mainly, because of the sudden and 

persistent outbreak of some fruit fly species (Ali et al., 2008).  

The situation is far more serious in international trade, since infestation may 

cause importing countries to reject an entire shipment or more worse may 

have to lose the market (Abbas, 2008). 

Gubara and Abu Elgasim (2004) reported that, the percentage of damage due 

to fruit flies infestation ranged from 70 to 100% on guava in the Northern 

State, while in the River Nile State the damage percentage reported was 65% 

on guava and orange and 85-90% on mango.  

In 2007, the damage due to fruit flies became so severe to the extent that they 

were added to the list of the notorious national pests of the Sudan 

(Abdelmagid et al., 2012).Moreover, there is no quarantine strategy and 

standing recommendation for the control of fruit flies in Sudan, and 

insecticide spraying may not be encouraged because of the risk of fruit 

contamination (Mohamed and Ali, 2008).   

In August 2008, a 2 days’ workshop on fruit flies problem in Sudan was held 

in Khartoum by the National Plant Protection Directorate, in participation 

with Sudanese Universities, Agricultural Research Corporation and 

participants from ICIPE in Nairobi. Several research studies on the biology, 

ecology and control of fruit flies were presented in the workshop, and further 

research needed was highlighted. 

Objectives of the present study were carried out to: 

 Collection and identification of adult fruit flies occurring in the area 

)Elkadaroo, Elfaki Hashim, and Elkhogalab  ( under investigation. 

 To evaluate under laboratory condition the activity of ethanolic seed 

extracts of coffee senna Cassia occidentalis and Castor Ricinus 

Communis against the adult fruit fly. 
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CHAPTER TWO 

LITERATURE REVIEW 

2.1 Asian fruit fly (Bactrocera invadens) 

2.1.1 Taxonomic status 

True fruit flies belong to Order Diptera, Family:  Tephritidae (= trypetidae, 

According to European and early American authors, this family includes 

more than 4000 species assigned to 500 genera.  Approximately, 250 of them 

are of economic importance and are associated with fruits and vegetables 

(Mohamed and Taha, 2008 and PHA, 2011). The identification and 

bionomics of harmful and beneficial fruit flies of economic importance has 

been monographed by White and Elson-Harries (1992). At present, there is 

no generally accepted higher classification of the family, but three sub 

families are currently recognized: Dacinae, Trypetinae and Tephritinae, each 

of which is divided into a number of sub tribes. Provided illustrated keys for 

the identification of species of economic significance, based on adult and 

larval characters.  

Most species of Tephritidae which attack fruits belong to the genera: 

Anastrepha, Ceratitis, Bactrocera, Dacus, and Rhagletis. Bactrocera is the 

most economically significant genus, with about 40 species which are 

considered as important pests (White and Elson-Harris, 1992). 

The genus Ceratitis belongs to sub family Dacinae, tribe ceratitidini, and sub 

tribe ceratitina, while the genera Dacus and Bactrocera belong to sub family 

Dacinae, tribe Dacini (Drew, 1989). 
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2.1.2 Distribution 

The family Tephritidae is represented in all the continent regions but the 

major pest genera have a limited natural distribution (Drew, 1989).In Africa, 

a member of the genus  Bactrocera  was detected in 2003 at the Keny an 

coast (Lux et al., 2003) and later described as B.  invadens Drew, Tsuruta and 

White ( Drew et al., 2005). The pest is believed to be native to Sri Lanka 

(Drew et al., 2008) and has rapidly expanded its geographical range, now 

reported from 28 African countries, including the Indian Ocean Archipelago 

of the Comoros (Drew, 2005; French, 2005; Vayssieres, 2005;  Ekesi et al., 

2006; Mwatawala, et al., 2006; Ekesi et al., 2007; Abanda, 2008 and 

Rwomushana et al.,  2008)  

The genus Ceratitis is endemic to the Afro tropical region and contains about 

56 species considered as polyphagous (Copeland et al., 2006). 

Clarke et al., (2005) recorded that B. dorsalis complex of tropical fruit flies 

contains 75 described species, and they are largely endemic to Southeast 

Asia. Within the complex, small numbers of polyphagous pests are of 

international significance, including B. dorsalis, B. papayae, B. carambolae, 

and B.philippinensis.  

In Sudan, fruit flies were reported at Khartoum State by Venkatraman and 

Elkhidir (1965). Ali (1967), found fruit flies in the Northern region         

(Shendi, Hudeba), Khartoum, Kassala and the southern region (Yambio, 

Meridi, Yei, and Juba). Now it is wide spread in Sudan, occurring in all 

regions of fruits and vegetables. 

Deng (1990) stated that, Ceratitis cosyra has been recorded in Khartoum, 

while Beji (1996) recorded it from Kassala. Recently it has been recorded in 

eastern, western and central Sudan (Ahmed, 2001; Elhewaris, 2003, and 

Bashir, 2007). 
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2.1.3 Host Range 

Generally, fruit flies are polyphagous with host plants such as apple, guava, 

banana, date palm, orange, papaya, peach, eggplant, tomato and cucurbits 

(Averill, 1996). 

B. invadens is an emerging polyphagous fruit fly pest, and in Africa, it has 

been reported to attack over 43 fruit species from 23 families with mango 

being one of the most preferred cultivated hosts (Ekesi, 2007, Rwomushana 

et al., 2008, Mwatawala et al., 2009 and Goergen, 2011). Direct damage to 

mango due to B. invadens has been reported to range from 30-80% depending 

on the cultivar, locality and season (Ekesi, 2006; Rwomushana et al., 2008 

and Vayssieres, 2009). In addition to the direct losses, indirect losses 

attributed to quarantine restrictions have been enormous. The direct and 

indirect damage continue to have wide reaching socio-economic implications 

for millions of rural and urban populations involved in the mango value chain 

across Africa. The pest has been described as “a devastating quarantine pest” 

by the Inter-African phytosanitary Council (French, 2005). 

In Sudan, fruit flies were first reported by Venkatraman and Elkhidir in 1965 

on egg-plant (Solanum melongena) and guava (Pisidium sp). 

Ali (1967) reported that, nine species of fruit flies were found in Sudan, of 

which five are well known pests of economic crops in many parts in Africa. 

Schmutterer (1969) reported that, the family Tephritidae was considered the 

fourth group of insect pests causing serious damage to fruit crops in Sudan. 

Among the fruit flies were Dacus species which highly infest Cucurbitaceae 

and Ceratitis spp.  Which constitute the major pests of guava, citrus (orange, 

tangerine, and grape fruit), mango, and egg-plant. 

Siddig (1984) and Deng (1990) reported that, the fruit fly C. Capitata is the 

major pest of guava. According to Beji (1996) the main species of fruit flies 
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found in Kassala and Gash Delta are Dacus spp. (Dacus ciliatus, Dacus 

cucurbitae and Dacus longistylus) on water melon and melon, C. capitata 

and C. cosyra on guava and mango. 

Ahmed (2001) and Elhewairs (2003) also reported C. cosyra as a major pest 

of mango in central Sudan and Blue Nile areas, while Bashir (2007) reported 

it in western Sudan (Abu Gobiha). 

Among the fruit flies found in Sudan, C.capitata and C. cosyra are 

considered as devastating pests to fruit trees: mango, guava, and citrus all 

over the country especially at Shendi, Senga, and Sennar, beside a new 

species of the genus Bactrocera which was reported from Blue Nile areas as 

B. invadens (Drew et al., 2005). 

2.1.4 Damage and economic importance 

The damage to crops caused by fruit flies results from oviposition in fruits 

and soft tissues of reproductive parts of certain plants, feeding by the larvae, 

and decomposition of plant tissue by invading secondary microorganisms. 

Larval feeding in fruits is the most devastating. Mature attacked fruits may 

develop a water soaked appearance. Young fruits become distorted and 

usually drop prematurely. The larval tunnels provide entry points for bacteria 

and fungi that cause the fruit to rot. Maggots of other fruit flies attack young 

seedlings, succulent taproots, and stems and buds of host plants (Mahmoud, 

2011). 

According to Lux et al., (2003) nearly 1.9 million tons of mangoes are 

produced annually in Africa. About 40% of the harvest is lost due to fruit 

flies. Fruit infestation rates vary among countries and seasons, ranging from 

5-100%. Other factors, such as the strict quarantine and the maximum residue 

levels set by the European Union (EU) are affecting the production and 

export of fresh mangoes from Africa. According to data presented during the 



7 

 

meetings of the FAO Inter-Governmental Sub-Group on Tropical Fruits held 

in Australia in 1999 and Costa Rica in 2001, mango exports are estimated at 

35,000 – 40,000 t annually and worth over 42 million US $. In Sudan, mango 

is leading the horticultural exports. Although mango production is more than 

600,000 t, only 6000 t is exported in the best cases. This is only 1% of the 

total production (Elgozuli, 2008).   

In Sudan, fruit flies of the family Tephritidae (Trypetidae) are considered as 

destructive pests of a wide range of fruit and vegetable crops throughout the 

country. 

Schmutterer (1969) reported that, the symptoms vary from host fruit to 

another  e.g. the infestation appears as dark spots in citrus and as black 

sunken areas in the lower half of the guava fruit. 

The level of infestation varied with location, ranging from 3.0 to 97.2 flies 

per kg of fruit. There was a significant inverse relationship between numbers 

of flies per kg of fruit and elevation at which fruit was collected, suggesting 

that B. invadens is a predominantly lowland pest (Ekesi et al., 2006).  

The level of infestation in Sudan varied with location, ranging from 26 to 

207.3 flies per kg of fruit. There was a significant inverse relationship 

between numbers of flies per kg of fruit and elevation at which fruit was 

collected (Mardi, 2008). 

In the River Nile State, the damage to mango and guava was estimated to 

range from 85% to 98%.  Also, the percentage of damage due to fruit flies 

infestation reached 70-100% on guava in the Northern State (Gubara and Abu 

Elgasim, 2004). 

2.1.5 Biology of the fruit flies  

Adult fruit fly’ females lay their eggs beneath the skin of suitable hosts, 

especially in physiologically mature, ripening or ripe fruits. The stages at 
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which eggs are laid depend on the fruit fly species and the host plant 

attacked.  The eggs are laid singly or in a cluster.  Some species such as C. 

capitata, and several Anastrepha and Rhagoletis species, have been shown to 

use oviposition deterrent pheromones to signal their co-specifics that the fruit 

has been already attacked (Averill and Prokopy, 1989).  The hatching larvae 

shed their skins twice as they feed and grow, and the third instar larva 

emerges from the fruit and drops to the ground.  The larvae of most fruit 

feeders can jump along the ground to find suitable sites for pupation.  At the 

completion of the third instar, the larval skin hardens to form a puparium 

with inactive fourth-instar larvae inside (Christenson and Foote, 1960).  

Eventually the larva within the puparium sheds its skin, forms a pupa, from 

which the adult will later emerge.  The emerging adults tend to crawl upward 

through the soil, usually at an angle.  They make use of cracks and crevices 

that lead to the surface, especially when the soil is hard and compact 

(Christenson and Foote, 1960). The newly emerged adults require a 

carbohydrate energy source and water in order to survive.  In addition, they 

search for a protein source for egg maturation.  After mating and a pre-

oviposition period, which varies with species, the female starts laying eggs, 

and a new cycle begins. The duration of the different stages varies with fruit 

fly species, host plant and climatic conditions. Tropical species in the genera 

Ceratitis, Bactrocera, Dacus and Anastrepha are multivoltine. 

2.1.6 Monitoring and control of fruit flies  

2.1.6.1 Monitoring  

Mohamed and Ali (2008) and Mohamed and Taha (2008) mentioned that, 

homemade traps with methyl eugenol lure were used to attract the adult 

males of B. invadens in Sudan.  Gubara et al., (2009) adapted that, the para 

pheromone trap 95% TC (methyl eugenol 95% TC) with 3 ml of mixture of 
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80% methyl eugenol and 20% of malathion 57%,  by volume in a cotton wick 

(4 cm long X 1cm diameter) was applied for controlling the adult males of B. 

invadens  in Sudan. 

Also, Bashir (2007) reported that, extracts of mango M. indica, guava P. 

guajava and Sidir, Zizyphus spinachristi can attract C. cosyra. Rosseler 

(1989) mentioned that, ammonium acetate, 1, 4-diaminobutane (putrescine) 

and tri--methylamine (FA-3) are used as long-lasting dispensers for attracting 

fruit flies.  Males of C. cosyra do not respond well to Tri med-lure (TML), 

Cuelure or Methyl Eugenol (ME). However, they respond to Terpinyl 

Acetate and several terpinoids, while females respond to food baits as Nulure 

(Lux et al., 2003).  

Males of Ceratitis rosa and C. fasciventris respond very well to TML where 

B. invadens is attracted to ME and respond to Nulure. 

One of the most effective mechanical control methods is bagging the fruits to 

exclude egg laying (Hill, 1983). 

2.1.6.1.1 Methyl Eugenol (ME) 

The first use of specific bait attractant for males of fruit flies was (ME) for 

bactrocera zonata in 1912 (IAEA, 2003). Methyl eugenol (ME) occurs 

naturally in more than 450 plant species from 80 families, e.g. (Canellaceae 

(Canella winterana stems), Fabaceae (Acacia farnesiana), Lamiaceae 

(Ocimum spp.) etc…) that grows mainly in the tropics and is a fundamental 

nutrient of some Bactrocera spp. (Aluja and Norrbom, 1999; Vayssieres et 

al., 2007 and Tan and Nishida, 2012). Derw and Hooper (1981) reported 

more than 40 species of Tephritidae responding to ME. In addition to being a 

powerful fruit fly attractant, ME is commonly added to processed foods as 

flavoring agent (e.g. jellies, chewing gum, relish and ice cream, and as a 

fragrance in several cosmetic products). 
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In order to control B. dorsalis complex, methyl eugenol (ME), a highly potent 

male attractant, was extensively used with great success, especially in male 

annihilation programs (Steiner et al., 1970). Recently, it was found that the 

consumption of ME enhances the mating competitiveness of males (Hee and 

Tan, 1998). According to Chuang and Hou (2008), the attract-and-kill system 

containing ME incorporated with toxicants is presently the most commonly 

used technology for field monitoring and fruit fly control in Taiwan. Also, 

Vayssieres et al., (2007) mentioned that, the MAT has been used successfully 

in eradicating several Bactrocera spp. Such as the oriental fruit fly, B. 

dorsalis from Rota and Japan and the papaya fruit fly, B. papaya, from 

Australia. It is also the current method used to eradicate infestations of 

Bactrocera spp. In California and Florida. The specific method of 

formulating and constructing bait stations in each of these programs in 

individually tailored to local conditions and resources, but all consist of a 

mixture of ME with toxicant and a carrier matrix in which it is applied. The 

MAT bait stations that were used in French Guiana were made of absorbent 

fiberboard block. These blocks were soaked in a mixture of ME and ultra-low 

volume Malathion (96%) (3:1 vol/vol) and then hung by a wire in host trees 

throughout the area in which the population had been detected. The males 

attracted by the ME, consume a small portion of the mixture (although 

contact is sufficient) and are killed by the Malathion. Very high levels of 

male mortality (near 100%) are needed in MAT programs for an effective 

reduction in the fruit fly infestation rate, requiring a thorough distribution of 

the bait stations throughout the area (Vayssieres et al., 2007).  

2.1.6.1.2 Bait Application Technique (BAT) 

Food baits based on protein solutions, fermenting sugar solutions, fruit juices 

and vinegar have been used since 1918 for the capture of adult fruit fly of 
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several species (IAEA, 2003). Worldwide, the use of protein baits mixed with 

insecticide, termed as the bait application technique (BAT), is one of the 

main methods of fruit fly control. The technique works on an attract and kill 

principle, whereby adult flies (in particular females) in search of food 

(protein) to mature sexually are attracted to the bait and are killed by an 

insecticide mixed with the bait, either upon contact or following ingestion of 

the mixture. Such poisoned bait mixtures limit the use of insecticide and at 

the sometime increase efficacy of control. Baits that have been found to be 

effective against fruit flies are hydrolysed yeast or vegetable proteins. 

Poisoned baits can be applied either as foliar sprays (aerial or ground) or in 

discrete containers known as bait stations. Bait stations are currently being 

used in some fruit fly management programmes. The use of bait stations 

further limits the release of insecticide in the environment as well as limiting 

residues on fruits (Mangan and Moreno, 2007 and Manrakhan and Kotze, 

2009).    

2.1.6.2. Control of fruit flies 

2.1.6.2.1 Cultural control 

The principal cultural control method used for controlling this pest is field 

sanitation. Field sanitation directed towards the destruction of all 

unmarketable and infested fruits. Infested fruits should be buried 3 feet under 

soil surface with addition of sufficient time to kill larvae. Harvesting of fruits 

weekly also reduces food sources from which large populations may develop 

by keeping the quantity of ripe fruit on the trees to a minimum. Other 

procedures that reduce the amount of in-field breeding of flies should be used 

(Heppner, 1985). 
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2.1.6.2.2 Legislative control 

Quarantine laws aimed at preventing the entry and establishment of flies in 

areas where they do not occur have been established and are vigorously 

enforced. The United States (US) Government has strict laws regulating the 

movement of certain commodities to prevent the establishment of fruit flies 

into the continental US. Also, the Japanese Government restricts the entry of 

commodities attacked by these pests into their country (Mahmoud, 2011). 

2.1.6.2.3 Biological control 

Biological control is the use of natural enemies to control pests. Common 

natural enemies of fruit include predators, e.g. Ants and lizard, Opiine 

parasitoids and pathogens, e.g. Metarhizium anisopliae, Beauvaria bassiana 

and Bacillus spp. (Wharton, 1989 and Ekesi et al., 2005). Although they can’t 

always prevent economic damage, they are important for managing these 

pests. Often the effectiveness of natural enemies is adversely affected by 

farming practices, such as the use of broad spectrum insecticides (Ekesi et al., 

2005). 

2.1.6.2.4 Chemical control 

 The chemical or the insecticidal methods of control of fruit flies fall under 

three main categories:  spray the adults with suitable insecticides, trapping of 

the adult flies by means of a chemical attractant and bait spray that 

insecticide mixed with bait (Ali, 2007). 

Steven et al., (2000) found that, spinosad, a bacteria-derived toxin, and 

phloxine B, a red dye with phototoxic properties, can significantly control the 

Mediterranean fruit fly, C. capitata (Wiedemann) in the Hawaiian Islands.  

Because of their environmental safety, this approach should be considered for 

eradicating incipient populations of this invasive species of fruit fly. Spinosad 
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and phloxine B were found to be effective up to 1 week; Malathion remained 

effective at least for 2 weeks. 

Barry et al., (2004) noticed that, fipronil and imidacloprid have a potential as 

insecticidal coatings in either plastic or biodegradable spheres in attract- and -

kill system for controlling Rhagolestis mendax. Adult populations of different 

fruit flies can be reduced with insecticidal protein-bait sprays (Steck, 2000). 

Bait sprays have proved useful but are more effective for suppression than 

eradication where cover sprays are becoming increasingly unacceptable 

according to World Trade Organization (WTO) and other environmental 

organizations regulations. 

2.2 Cassia occidentalis L. (Coffee senna)  

Cassia species (Family: Caesalpinaceae) are annual under shrub grows all 

over the tropical countries. Traditionally, the leaves of Cassia species are 

popular as pot herb. It is used as natural pesticide in the organic farming, and 

also Cassia species contain chrysophanic acid-9-anthrone which is an 

important fungicide (Singh et al., 2013). 

The genus Cassia comprises more than 40 species which are economically 

important in the production of timber, gum, tanning, dying materials and fish 

poisons. In the Sudan, this genus is represented by at least 13 species (Omer 

et al., 2012). 

2.2.1 Taxonomy 

Family: Caesalpinaceae 

Genus: Cassia 

Species: occidentalis 

S. N: Cassia occidentalis L.   

C. N: Coffee senna 

 



14 

 

2.2.2 Plant description 

Coffee senna is an erect somewhat branched, smooth, half woody herb or 

shrubby plant, about 0.8 -1.5 meters in height. The flowers are yellow about 2 

cm in length and borne on auxiliary and terminal racemes. Seed pods are 

narrow and semi-flattened about 10 cm long, thickened and containing about 

40 or more brown to dark-olive, ovoid seeds about 4 mm long. The species is 

distinguished by a fitted odour, absence of spines. Leaves with 3 - 7 leaflets 

about 2–10cm long and 0.6–4cm wide. Flowers with 10 fertile and sterile 

stamens, 6 or 7 fertile anthers and cylindrical seeds (Podsilva, 2003). 

2.2.3 Geographical distribution 

Coffee senna grows throughout the tropics and subtropics including the 

United States from Texas to Iowa eastward, Hawaii, the Pacific Island 

territories, Puerto Rico and the U.S. Virgin Islands. It appears to be of South 

American or New World origin (Singh et al., 2013). C. occidentalis are most 

commonly found in savannah areas of Africa and is utilized for various 

purposes. This plant is found in many parts of the Sudan and commonly 

known as Soreib (Mariod and Matthäus, 2008). 

2.2.4 Cultivation 

Cassia occidentalis can flower and fruit throughout the year or only 

periodically, depending on rainfall and temperature conditions and seasons. 

In cold or dry climates, the life cycle of C. occidentalis is completed in 6 to 9 

months. In warm, continually moist areas, however, plants may last a full 

year. Well-dried seed stored in airtight containers remain viable for more 

than three years. Seeds should be treated to enhance germination. The distal 

end of each seed should be nipped, or the seed can be immersed in 

concentrated sulphuric acid for 10 minutes and then rinsed with plenty of 

water. Seed should germinate between 5 and 36 days after sowing. C. 
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occidentalis is planted in hedges and as an ornamental, but has the potential 

to become a weed in farmland, and is often found in disturbed areas. It should 

therefore be managed carefully. The species can be controlled with broadleaf 

herbicides (Dharani et al., 2010). 

2.2.5 Chemistry 

Chemical constituents isolated from C. occidentalis including sennoside, 

anthraquinone glycoside, fatty oils, flavonoid glycosides, galactomannan, 

polysaccharides, and tannins (Yadav et al., 2010). The stem, bark and leaf 

extract of C. occidentalis have been found to contain important 

phytochemicals  such  as anthraquinones, carbohydrates,  glycosides, cardiac 

glycosides, steroids, flavanoids,  saponins,  phytosterols, gum and mucilage 

(Colle et al., 2003). This plant also include wide range of chemical 

compounds such as achrosin, aloe-emodin, emodin, anthrones, apigenin, 

aurantiobtusin, campesterol, cassiollin, chryso-obtusin,  chrysophanic acid, 

chrysarobin, chrysophanol  and chrysoeriol  (Dave and Ledwani, 2012). 

Terpenoids, flavonoids and anthraquinone derivatives have been detected in 

active fractions obtained from the leaf extract. Also in a separate 

investigation, new C-glycosidic flavonoids (C. occidentalins A, B and C) 

were isolated from this plant (Dharani et al., 2010). 

2.2.6 Medicinal uses 

Cassia occidentalis leaves are used for the treatment of yaws, scabies, itches 

and ringworm among the Yoruba tribe of southwestern Nigeria. In addition to 

this, the leaves are also known to be effective against jaundice, headache and 

toothache. Infusion of C. occidentalis leaves is used as an effective treatment 

for hepatitis among the rural dwellers in northern part of Nigeria (Taiwo et 

al., 2013). Also C. occidentalis leaves have ethno medical importance like 

wound healing, treatment of sores, cutaneous diseases, bone fracture, fever, 
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and throat infection , it also used as a diuretic and in the treatment of snake-

bite (Yadava and Satnami, 2011).  

2.2.7 Uses in pest control 

The leaves of this plant are used for various disease treatments as well as in 

the control of some stored product insects especially in many parts of Africa 

(Abdullahi, 2011). In Senegal, the leaves of C.occidentalis are used to protect 

cowpea seeds against Callosobruchus maculatus. Both fresh and dry leaves 

as well as whole and ground seeds had no contact toxicity on the cowpea 

beetle, in contrast, seeds oil induced an increase in mortality of C. maculatus 

eggs and first larval instars at the concentration of 10 ml/kg cowpea (Lienard, 

et al., 1993). In addition, coffee senna has been used to reduce the number of 

mosquitoes indoors at night (Paisson and Jaenson, 1999) and for the control 

of a large variety of insects (Dweivedi and Kumar, 1998) 

2.2.8 Other uses 

Coffee senna is used as a flowering shrub for landscape purposes. It is also 

used as a coffee substitute, where it has some medicinal uses as seeds are 

brewed into the coffee-like beverage which is used for asthma (Nassar et al., 

2011).The leaves are widely used as a leaf vegetable and are eaten either raw 

or mixed with coconut, chilli, and onion (Nassar et al., 2013). The gum 

derived from seed endosperm can be potentially utilized in a number of 

industries to replace the conventional gum (Gupta et al., 2005). 

2.2.9 Animal toxicity 

Several animal studies have demonstrated the toxicity of the fresh and / or 

dried / roasted beans (seeds). Ingestion of large amounts of the seed pods by 

grazing animals has caused serious illness and death. Cattle, sheep, goats, 

horses, pigs, rabbits, and chickens have been shown to be susceptible to 

poisoning by Cassia spp. (Rowe et al., 1987). Also all parts of the plant are 
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toxic, most poisoning occurs when animals eat the pods and beans, or fed 

green chop containing Cassia plants. The toxic effects are seen on skeletal 

muscles, liver, kidney and heart in animals. One interesting attribute of C. 

occidentalis poisoning in animals is its propensity to cause different 

manifestations of toxicity in different animal species. However, the 

physiologic systems involved in toxicity depend also upon the dose of the 

beans consumed. When the dose is low the animal develops features of mild 

liver damage and myodegeneration and at higher doses hepatic degeneration 

may be rapidly fatal before myodegeneration has time to develop (Vashishta 

et al., 2009). 

2.3 Ricinus communis L. (Castor)   

Castor plant, R. communis L. is a species of flowering plants in the spurge 

family; Euphorbiaceae, which contains a vast number of plants mostly native 

to the tropics (Moshkin, 1986). It belongs to a monotypic genus Ricinus. The 

name Ricinus is a latin word for tick. The plant is named probably because its 

seed has markings and a dump at the end that resemble certain tick (Weiss, 

2000). While castor is mostly agreed to be a native to Africa, by cultivation it 

has been distributed through not only all tropical and subtropical regions, but 

also in many of the temperate countries of the globe. Castor plant varies 

greatly in its growth and appearance. It varies in growth habit, colour of 

foliage, stems, seed size and colour and oil content, so that varieties often 

bear little resemblance to one another. Castor may be large perennials often 

developing into small trees, others behave as short-lived dwarf annuals and 

every gradation between these extremes can be found. The tree and short-

internodes types are commonly referred to as giant and dwarf castor types, 

respectively (Weiss, 1983). However, castor grows at an amazingly fast rate, 

if they are situated in full sun and provided with ample fertilizer and water.  
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2.3.1 Taxonomy  

Family:  Euphorbiaceae 

Genus:  Ricinus L. 

S.N:  Ricinus communis 

C.N:    Castor 

2.3.2 Description of Castor Seed 

The capsule contains three seeds which may be elongated, oval or square in 

shape. The seed has a tiny and brittle testa (seed coat) enclosing a white 

kernel. The seeds may be coloured white, dark brownish-red, brown, dark 

Chocolate, red or black but usually several colours occur as very attractive 

mottle on the testa. The seed vary greatly in size, from a few millimeters to 

nearly 250mm long and in breadth from 5 to 16mm. 100 seeds varies in 

weight from 9 to 100g (Salihu, 2013a). The variation is not only among 

varieties but from different racemes.  In general, the seed weight increases as 

the total number of seeds produced per plant decreases (Salihu, 2013b). 

In some varieties, castor seeds may have a dormancy period of several 

months while freshly harvested seeds of some can germinate without special 

treatment. However, large seeded castors often germinate earlier compared 

with tiny seed (NCRI, 2014). The dormancy in some castor can be broken by 

soaking for 24hrs in water or removing the caruncle and pierce the testa at the 

site. Germination is epigeal with the cotyledons coming out above the soil 

and expands as green leaves. 

2.3.3 Economic importance 

Castor is an important oilseed crop with great utilitarian value in industry, 

pharmaceutical and agricultural sectors. The seeds contain between 40% and 

60% oil. Its oil is unique among vegetable oils because the oil is the only 

commercial source of a hydroxylated fatty acid. The presence of hydroxyl 
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groups and double bonds in the ricinoleic acid imparts unique chemical and 

physical properties on castor oil that makes the oil a vital industrial raw 

material. In the last couple of years, demand for castor oil has kept increasing 

in the international market, assured by more than 700 uses, ranging from 

medicine and cosmetics to biodiesel, plastics and lubricants. The oil has 

advantages over petroleum base oils, especially at high and low temperatures 

because of its high boiling and low melting points (Ogunniyi, 2006 and 

Mutlu, 2010).  Besides reducing greenhouse gases because of its high oil 

content, it produces relatively high crop yield with relatively low input. In the 

eastern part of Nigeria, the castor seeds are used to prepare a fermented food 

condiment called OGIRI (NCRI, 2013). 

2.3.4 Castor oil in medicine and cosmetics 

Castor oil is one of natural products that fight several ailments. It contains 

active ingredients that make it take central position in production of several 

medicinal and cosmetic products (Bolaji, 2014).Castor oil is very effective 

when it comes to treatment of skin problems like sunburn, acne, ringworm, 

wrinkles and fine Lines dry skin and stretch marks. It also prevents infections 

like warts, boils, athlete’s foot and chronic itching. The oil is good skin 

moisturizer and disinfectant of wound. Castor oil is mixed with coconut or 

almond oil to initiate hair growth, thicken of eyebrows and eyelashes. The oil 

boosts blood circulation to the follicles, leading to faster hair growth. The oil 

also has omega-6 essential fatty acids, responsible for healthy hair. The oil is 

also used for correction of bald patches and hair darkening. 

2.8.5 Other uses of castor  

Castor meal and husk for animal feed: Detoxified castor meal can be used as 

feed (ICOA, 1989). Castor meal detoxified by boiling could be added up to 

100gkg-1 in broiler finishin; 2g diets without deleterious effects (Ani, 2009). 
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Castor meal detoxified by autoclaving can replace up to 67% of the soybean 

meal in sheep rations (Pompeu, 2009). The husk is a low value by-product 

that can be used as roughage for ruminants. A sample castor husks containing 

a considerable amount of seed fragment (60g kg-1) was evaluated for feeding 

dairy goat. When hay was completely replaced by castor husks, there was 

reduction (27%) in milk but increase (28%) in lipid concentration. The husks 

were not subjected to any detoxification process and no symptom of toxicity 

was observed (Refaat, 2009). Castor meal as an organic fertilizer: The use of 

castor meal as organic fertilizer is very advantageous because of high N 

content, fast mineralization, and anti-nematode effects. The mineralization 

castor meal was evaluated to be 7 times faster than bovine manure and 15 

times faster than bagasse of sugarcane. Castor meal has been reported to 

promote the growth in wheat and castor plants (Gupta, et al., 2010 and Lima, 

2011). Castor husks can also be used as organic fertilizer but must be blend 

with an N-rich organic material to provide a better nutrient balance for plant 

growth (Lima, 2006 and Lima et al., 2011). 
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CHAPTER THREE 

MATRIALS AND METHODS 

3.1 The Study Area 

This study was carried out at different Guava Orchards at “ Elkadaroo , 

Elfaki Hashim and Elkhogalab  areas“, in Khartoum North Locality, 

Khartoum State  (Figure, 1 ).   

3.2 Survey and Monitoring of fruit flies 

This survey was carried during the period from January to April 2015 in a 

number of Guava Orchards, to identify the fruit flies in the study area. In 

each selected orchad, two types of traps were used, a bait trap and a 

pheromone trap.              

The bait trap: was locally made of cylindrical plastic container with one hole; 

the trap was baited with guava juice (Plate, 1). 

The pheromone trap:  was also locally made of square plastic container with 

four holes. The trap was baited with: four parts of Methyl Eugenol (ME) as 

attractant for fruit flies, and one part of Malathion as a poison of fruit fly 

(Plate, 2). 

The traps were hung at a height of 2 meters above ground in strong branches 

in Guava trees. Distances of 50 meters were determined between each 2 

traps. The traps were inspected weekly, and the caught flies were collected 

using a hairbrush. At the same time, the bait was replaced each week with 

newly mixed solution. Data were recorded weekly. 
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Figure 1. The Study area in Khartoum North locality, Khartoum State. 
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Plate 1. The bait trap 

 

Plate 2. The pheromone trap 
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3.3 Laboratory  experiments 

These experiments were conducted at the Entomology Laboratory, 

Department of Plant Protection, Faculty of Agricultural Studies- Shambat.  

The experiments were made to test the efficacy of the ethanolic seeds’ 

extracts of two plants: Cassia occidentalis L. (Plates, 3 & 4) and Ricinus 

communis L. (Plates. 5 & 6), against the adult fruit fly B. invadens. 
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Plate 3. Cassia occidentalis  

 

Plate 4. Cassia occidentalis (Seeds) 
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Plate 5. Ricinus commuins  

 

 

Plate 6. Ricinus commuins (Seeds) 
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3.4 The equipments and materials used in this study   

3.4.1 Equipments 

1. Plastic cages 

2. Sensitive balance 

3. Hand sprayer 

4. Refrigerator 

5. Sokhlet extractor apparatus 

6. Rotary evaporator  

7. Camera 

8. Petri-dishes 

9. Brush 

10.  Marker pen 

11.  Gloves 

12. Pipette and micropipette 

13.  Registration form 

3.4.2 Materials 

1. Coffee senna seeds 

2. Castor seeds  

3. Sand 

4. Malathion 57% 

5. Ethanol 99.7% 

6. Distillied water 

7. UHU (Sticker) 

8. Muslin cloths and Cotton  

9. Soap 

10. Beakers 

12. Cylinder 
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Plate 7. The equipments used in this study 
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3.5 Rearing of fruit flies 

The culture of the fruit fly B. invadens used in the present experiments was 

obtained from infested fruits (Plate, 8), collected from El Kadaroo area. 

Collected fruits were brought to the laboratory in plastic containers (25 ×18 ×

18 cm) screened with light cloth netting for ventilation, and provided with 

moistened sand layer for larval pupation. After pupation, the emerging adults 

of fruit flies were maintained in rearing cages (25 × 18× 18 cm) (Plate, 9 )  

and provided with a mixture of Yeast and  sugar (3:1) under laboratory 

conditions, at 29
o
± 1 C and 41± 5% relatitve humidity.    

3.6 The plant materials 

3.6.1 Collection and preparation of the plant materials 

The seeds of Coffee senna (C. occidentalis) and Castor (R. communis) were 

collected from Shambat area.  Both plant materials were brought to the 

Entomology Laboratory where they were washed and shade- dried.  After 

complete dryness, the plant samples were crushed by a mortar and pestle, to 

prepare the powders for the extraction processes. 

3.6.2 Extraction Procedure 

Extraction processes were conducted at the Chemistry Laboratory, College of 

Agricultural Studies – Shambat. 60 grams of each of the previously prepared 

powders of Coffee senna and Castor seeds were divided equally into 3 parts. 

Each part was placed separately in a thimble and placed in an extraction 

chamber of a Soxhlet extractor apparatus (Plate, 10), and then extracted with 

500 ml of Ethanol (99.7%) for each sample. The extraction continued for 6 

hours, and the Ethanol solvent was removed off the crude extract by Rotary 

Evaporator (Plate, 11). The obtained crude materials for the two plants were 

weighed and carefully stored for the experiments.   
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Plate 8. Infested guava fruits 

 

 

Plate 9. Rearing plastic containers 
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Plate 10.  Soxhlet extractor apparatus 

 

Plate 11. Soxhlet and rotary evaporator 
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3.6 Bioassay tests 

The stock solutions from the ethanol extracts of Coffee senna and Castor 

seeds were prepared. Based on preliminary tests, the concentrations to be 

tested were determined as follows:  5%, 10%, 15% and 20%.  

3.6.1 Topical application 

In the application of this experiment, the method of Wright (1971) was 

applied according to the modifications of Sukontason et al., (2004), and 

Mansour et al., (2012) and according to the method of Bachrouch and 

Benjemaa, (2012), with modification.  The adult fruit flies of B. invadens 

used in this experiment were placed in a refrigerator for two minutes before 

treatments, to make them inactive and easily handled during the treatment. A 

micropipette was used to apply 1
µ
L of the desired concentration on the 

mesothorax surface of the adult. Thirty adults were; used with each of the 4 

concentrations of each plant extracts. Each treatment was replicated 3 times.   

Also, 30 adults were treated with the Malathion 57% E.C. as a standard. In 

addition, 30 adults were used as control.  In control treatment, 1
µ
L of distilled 

water was topically applied to the dorsal mesothorax of each adult of the 

control. All treated adults were kept in the plastic cages during treatment 

period, and fed with a mixture of sugar and yeast at a ratio of 3:1. A small 

piece of cotton was soaked with water and placed in a Petri-dish, inside the 

cages, as a source of water supply for the flies.  Adults mortality counts were 

recorded after 24, 48 and 72 hours after application.   

3.6.2 Feeding application 

In this experiment feeding method according to Adam (2013) was followed. 

Adults of the fruit fly B. invadens were also used in this experiment. Five 

pairs of the fruit fly adults (5 males and 5 females) were selected and used in 

this test. 15ml of each concentration of both Coffee senna and Castor seeds 
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ethanolic extracts were mixed with 60ml of Guava juice. A small piece of 

cotton was soaked in 20 ml of the mixture of each concentration, and placed 

in a Petri-dish as feeding media for the adult flies. In addition other piece of 

cotton was soaked in water only was placed in a Petri-dishes as water supply 

for the flies. The petri dishes were placed inside the cages containing 5pairs 

of adult flies.  Additionally 5 pairs of fruit fly adults were used as control, in 

which guava juice was only used. Each treatment was replicated three times. 

Mortality count was recorded after 24, 48 and 72 hours of exposure. 

3.7 Statistical analysis 

The obtained data were statistically analyzed according to analysis of 

variance (ANOVA) using Mstatc program and Duncan Multiple Range Test 

was used for means separation.  
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CHAPTER FOUR 

RESULTS 

4.1 Survey and Identification of fruit fly species in the Study area  

The results of the survey and identification indicated that, only two species of 

fruit flies were found in the 3 locations in the study area, Elkadaroo, Elfaki 

Hashim and Elkhogalab.  The species found were, the Asian fruit fly, B. 

invadens, (Plate, 12 & 13), and the Mediterranean fruit fly, C. capitata, 

(Plate,14). The numbers of each species caught in the 2 types of traps in each 

area are shown in Tables (1-3), and in figures (2-4). According to the results 

shown in tables (1-3) and figures (2-4), there was a significant difference 

between the numbers of B. invadens (1,333) and that of the other species C. 

capitata (124) caught in the bait traps. Also, there was a significant 

difference between   the numbers of B. invadens caught in the pheromone 

traps (20,630) and those in the bait traps (1,333).  
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Plate 12. The Asian fruit fly Bacterocera invadens (male) 

 

            Plate 13.  The Asian fruit fly Bacterocera invadens (female) 
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Plate 14.The Mediterranean fruit fly Ceratitis capitata 
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Table 1. Numbers and species of fruit flies caught in each trap 

throughout experimental period (Elkadaroo area). 

Week Bait trap Pheromone trap 

B. invadans C. capitata B. invadans 

1 338 55 5952 

2 273 16 3854 

3 280 15 3714 

4 179 11 3497 

Total 1,070 97 17,017 

 

 

Table 2. Numbers and species of fruit flies caught in each trap 

throughout the experimental period (Elfaki Hashim area) 

Week Bait trap Pheromone trap 

B. invadans C. capitata B. invadans 

1 169 12 364 

2 41 1 340 

3 8 1 305 

4 30 2 245 

Total 248 16 1,254 
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Table 3. Numbers and species of fruit flies caught in each trap 

throughout experimental period (Elkhogalab area) 

Week Bait trap Pheromone trap 

B. invadans C. capitata B. invadans 

1 9 0 750 

2 0 9 577 

3 3 0 555 

4 3 2 477 

Total 15 11 2,359 
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B. Bait trap 

Figure 2.  Numbers and species of fruit flies caught in each trap 

throughout experimental period (Elkadaroo area) 
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B. Bait trap 

Figure 3. Numbers and species of fruit flies caught in each trap 

throughout the experimental period (Elfaki Hashim area) 
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Figure 4.  Numbers and species of fruit flies caught in each trap 

throughout experimental period (Elkhogalab area) 
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4.2 Laboratory experiments 

4.2.1 Effect of Coffee senna and Castor ethanolic seed extracts on 

mortality rate of the adults of the fruit fly B. invadens by topical 

application method after 24 hrs. 

As seen in the table (4) and figure (5), all concentrations of the ethanolic seed 

extracts of Coffee senna and Castor gave significantly higher mortality 

percentage of the adult fruit flies than the control after 24hrs of exposure by 

using topical application. Additionally, all the increments in the 

concentrations of extracts were accompanied with an increase in mortality 

percentage. The mortality caused by the two highest concentrations of Coffee 

senna used in this study (15% and 20%) gave significant mortality percentage 

than other tested concentrations after 24hrs of exposure. 

4.2.2 Effects of Coffee senna and Castor ethanolic seed extracts on 

mortality rate of the adults of the fruit fly B. invadens by using topical 

method after 48 hrs. 

The results exhibited in the table (4) and figure (5) showed that all 

concentrations of the ethanolic seed extracts of Coffee senna and Castor gave  

significantly  higher  mortality percentage of the tested  adult  fruit flies than 

the control after 48 hrs of exposure by using topical application. 

The highest concentrations of Coffee senna ethanol extract (20%) showed 

significant difference than all tested concentrations of Castor seeds ethanol 

extract after 48hrs of exposure. The mortality results obtained by 

concentration (10%) of Coffee senna gave similarly the mortality percentage 

(56.6%) scored by the highest concentration (20%) of Castor. 
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4.2.3 Effects of Coffee senna) and Castor ethanolic seed extracts on 

mortality rate of the adults of the fruit fly B. invadens by using topical 

method after 72 hrs. 

As seen in the table (4) and Figure (5), all the concentrations of the ethanolic 

seed extracsts of Coffee senna and Castor gave significantly higher mortality 

percentage of the tested adult fruit flies than the control after 72 hrs of 

exposure by using Topical application. It can also be noted that, all the 

increments in the concentrations of the extracts resulted in an increase in 

mortality percentage. The highest concentrations (20%) of Coffee senna 

seeds extract gave (90%) and showed significant difference when compared 

with the same highest concentrations (20%) of Castor seeds extract which 

gave only (63.3%) after 72hrs after exposure. 

It can also be noted that no significant difference between the highest 

concentration (20%) of Coffee senna seeds extract and standard insecticides 

(Malathion), while there are a significant difference between the same 

concentrations of Castor seeds extract. 
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Table 4.  Means of mortality (%) among the adults of fruit fly B. 

invadens treated with Coffee senna and Castor ethanolic seed extracts by 

using topical application methods 

- Means followed by the same letter (s) are not significantly different at (P<0.05). 

- Means between brackets are transformed according to  

 

 

 

 

 

Plant 

 

         Concentration 

Time after exposure ( hrs) 

24  48  72  

Coffee senna 5% 66.6 (5.8) d 96.6(6.5) de 93.3(6.8) de 

10% 40 (6.3) cd 23.3(7.5) cd 36.6 (7.9) bc 

15% 60 (7.7) b 33.3(8.1) bc 26.6(8.5) b 

20% 33.3(8.1) b 41(8.9) b .1(9.4) a 

Castor 5% 03.3 (4.1) e 61 (5.4) f 91(6.3) e 

10% 61(5.4) d 63.3(6.0) ef 93.3(6.8) de 

15% 91(6.3) cd 93.3(6.8) de 23.3(7.5) cd 

20% 21(7.1) bc 23.3(7.5) cd 36.6(7.9) bc 

Malathion 011 (10) a 011 (10) a 011(10) a 

Control 1 (0.7) f 1(0.7) g 1 (0.7) f 

SE± 
0.39 0.31 0.25 

C.V% 11 % 8% 6% 

LSD 1.15 0.90 0.73 
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Figure 5. Effects of Coffee senna and Castor ethanolic seed extracts on 

mortality rate of the adults of the fruit fly B. invadens by using topical 

method after 24, 48 and 72 hrs. 
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4.2.4 Effects of Coffee senna and Castor ethanolic seed extracts on 

mortality rate of the adults of the fruit fly B. invadens by using feeding 

application method after 24 hrs. 

The data presented in Table (5) and Figure (6) revealed that, each 

concentration  of the  ethanolic   seed  extracts of Coffee senna and Castor 

gave  significantly higher  mortality percentage after 24 hrs of exposure than 

the control. From the results we observed that there is no significant 

difference between highest concentrations of two plant extracts, but    

significant difference was reported between the highest concentrations and 

lowest concentrations in both tested plant extracts. The standard insecticide 

caused a significant mortality when compared with all concentrations after 

24hrs.       

4.2.5 Effects of Coffee senna and Castor ethanolic seed extracts on 

mortality rate of the adults of the fruit fly B. invadens by using feeding 

application method after 48 hrs 

Results exhibited  in Table (5) and Figure (6) showed that each concentration  

of  the  ethanolic seed  extracts of Coffee senna and Castor showed  

significantly  higher  mortality  percentage of the tested  adult  fruit flies (B. 

invadens) than the control  after  48 hrs. The highest concentrations of the 

two plant extracts caused a significant mortality than the lower 

concentrations, and also there is a significant between standard insecticides 

(Malathion) and all tested concentrations. 
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4.2.6 The Effect of coffee senna and Castor ethanolic seed extract on 

mortality rate of fruit fly B. invadens by using feeding application 

method after 72 hrs. 

As seen in the table (5) and Figure (6), all the concentrations of the  ethanolic 

seed extracts  of Coffee senna and Castor gave  significantly higher mortality 

percentage of the tested adult fruit flies (B. invadens) than the control after 72   

hrs of exposure  by feeding methods. 

The highest concentrations (20%) of the both plant extracts showed a 

significant mortality % than the lower concentrations after 72 hrs of 

exposure. The standard insecticide caused a significant mortality when 

compared with all tested concentrations. 
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Table 5. Means of mortality (%) among the adults of fruit fly B. 

invadens treated with Coffee senna and Castor ethanolic seed extracts by 

using feeding methods. 

- Means followed by the same letter (s) are not significantly different at (P<0.05). 

- Means between brackets are transformed according to  

 

 

 

Plant 

 

         Concentration 

Time after exposure ( hrs) 

24  48  72  

Coffee senna 5% 20(4.4) cde 30(5.4) de 43.3(6.5) de 

10% 23.3 (4.8) cd 36.6 (6.0) cd 46.6 (6.8) cd 

15% 30 (5.5) bcd 50 (7.1) bc 56.6 (7.5) bc 

20% 43.3(6.5) b 61 (7.7) b 66.6 (8.1) b 

Castor 5% 10 (3.2) e 20 (4.5) e 33.3 (6.6) e 

10% 16.6(4.0) de 26.6 (5.1) de 43.3 (6.6) de 

15% 36.6(6.0) bc 46.6 (6.8) bc 20 (7.1) cd 

20% 36.6(6.0) bc 53.3 (7.5) bc 56.6 (7.6) bc 

Malathion 011 (10) a 011 (10) a 011(10) a 

Control 1 (0.7) f 1(0.7) f 1 (0.7) f 

SE± 
0.52 0.41 0.30 

C.V% 18% 12% 8% 

LSD 1.52 1.21 0.89 
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Figure 6.  Effects of Coffee senna and Castor ethanolic seed extracts on 

mortality rate of the adults of the fruit fly B. invadens by using feeding 

method after 24, 48 and 72 hrs. 

 

 

 

 

 

 



50 

 

CHAPTER FIVE 

DISCUSSION 

Monitoring of fruit flies during January to April 2015 by using male 

pheromone and food bait attractants at guava orchards in the study area 

proved the presence of two species of fruit flies, B. invadens, and C. capitata. 

During this study, B. invadens was found to be the dominant species (99.4%) 

in the study area.  The Asian fruit fly, B. invadens frequently shared the same 

fruit with the indigenous fruit fly species, but often occurred at higher 

numbers.  Although it was recorded and identified in Sudan in the very recent 

years (Drew et al., 2005), it seems that this species is spreading fast and 

replacing the already existed species. The present results illustrate the 

phenomena of displacement of fruit flies to each other as a result of 

competition. This finding was supported by Ali (1967) who reported that, 

C.capitata completely displaced C. quinaria. Then, C. capitata was replaced 

by C. cosyra which became the main dominant pest in many parts of the 

Sudan (Ahmed, 2001; Elhewaris, 2003; Bashir, 2007). In Kenya, Ekesi et al., 

(2008) stated that, within 4 years of invasion, B. invadens displaced C. cosyra 

and has become the pre-dominant fruit fly pest of mango. Drew et al., (2007) 

and Correia et al., (2008) also reported that, mangoes were readily attacked 

by B. invadens and that it was competing strongly with C. cosyra. These 

results are also supported by the finding of Drew et al., (2005) who reported 

that the Asian fruit flies, Bactrocera spp., are polyphagous and encounter 

interspecific competition with other polyphagous Tephritid flies that are 

already well established. The Mediterranean fruit fly, C. capitata has become 

more restricted in the horticultural areas (Safaan, 2005 and Safaan et al., 

2006). Mohamed (2004). Stated that  Bacterocera  species were found to be 
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the dominant species emerged from fruits infested with both fruit flies 

species, irrespective of which insect infested the fruit  first. Duyck et.al, 

(2004 & 2007) reported that, the Asian fruit fly, Bactrocera sp. was able to 

displace Ceratitis flies, as observed in recent invasions. 

The present results proved that, the pheromone trap (Methyl Eugenol), was 

significantly more effective in attraction of the male of B. invadens, while the 

Food bait attractants attract both males and females of the two species of fruit 

flies found in the study area. The number of attracted females of the two 

species was higher than males. This result can be attributed to the potency of 

Nulure to attract female more than male because it contains protein 

hydrolysate which is highly required by females for egg laying.  Ali (2007) 

and Abdalla (2007) detected B. invadens in traps baited with Methyl Eugenol 

in many parts of the Sudan. Mohammed and Ali (2008) proved that, the para 

pheromone can be used for monitoring purposes and in management of the 

fruit flies. 

Synthetic agrochemicals are responsible for ecological imbalance, food chain 

disruption, stream water contamination, resulting into human and animal 

toxicity and traces in agricultural products, even in breast milk. These 

agrochemicals also have pre-application hazards such as pollution process, 

occupational hazard and handling exposure. The exaggerated perception of 

such hazards has forced researchers to find comparatively safer alternatives 

for these chemicals. 

Many plant extracts or products have proven to be as potent as many 

conventional synthetic pesticides and are effective at very low 

concentrations. On the other hand, botanical insecticides posses great 

advantages over synthetic pesticides in being more environmentally friendly 
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and accepted by the majority of farmers, governmental organizations and 

decision makers (Kelany, 2001). 

This study also aimed to evaluate the effect of seeds ethanolic extracts of 

Coffee senna, C. occidentalis, and castor, R. Communis against the adult fruit 

fly B. invadens. 

Concerning trials of topical application methods of biopesticides and 

insecticides were made previously by many workers against different stages 

of pests of agricultural and of medical importance (e.g.  Sukontason et al., 

(2004); Bachrouch and Benjemaa, (2012); Mansour et al., (2012) and Isman 

and Seffrin (2014). Results of topical application in this study showed high 

efficiency of the plant extracts against the adult fruit fly, with up to 90% 

mortality.  In addition the feeding testes against the adult fruit flies also 

showed efficiency of the extracts against adult flies, with up to 60% mortality 

 The results showed that, the ethanolic extracts of these plants mostly contain 

active compounds which are capable of controlling fruit flies. These results 

agreed with Lienard et.al, (1993) who found that, seeds of C. occidentalis 

increased the mortality of both eggs and first larval instars of cowpea beetle 

Callosobruchus maculatus F.  In addition, Paisson and Jaenson (1999) 

reported that, C. occidentalis can also be used as a repellent, as it effectively 

reduces the number of mosquitoes indoor at night.  

Seed ethanolic extract of R. communis was effective against the adult fruit fly 

B. invadens and gave mortality percentage up to 60% mortality. These agree 

with Khalil et.al, (2010) who stated that, seeds hexane, and methanolic 

extract of R. communis, was effective in controlling the white fly Bemisia 

tabaci (Homoptera: Aleyrodidae). Also, the results are in agreement with 

Elimam, et.al, (2009) who found that, using aqueous extract from leaves of R. 

communis have proven high larvicidal activity against larvae of Anopheles 
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arabiensis and Culex  quinquefasciatus. Similar results have been observed 

by Upasani, et al., (2003) who reported that castor bean leaf aqueous extract 

has insecticidal, ovicidal and oviposition deterrent effects on the Chinese 

bean weevil, Callosobruchus chinensis L.   
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CONCLUSION AND RECOMMENDATIONS 

Conclusion 

The study showed that, the Asian fruit fly, B. invadens is the dominant 

species in the study area.  Methyl Eugenol traps provided to be an effective 

lure for trapping large numbers of B. invadens males. On the other hand, 

Food (Protein hydrolysate) traps as bait attractant played an important role in 

capturing the females of different fruit flies species. However, Food traps 

were not effective as the pheromone traps. 

According to its wide distribution and invasion in many areas, the invasive 

fruit fly B. invadens has now become one of the serious national pests in 

Sudan.  

This study clearly demonstrates that, poth tested plants, C. occidentalis and 

R. Communis have lethal effects on the adults of the Asian fruit fly, B. 

invadens. However, ethanolic seed extract of the C. occidentalis seems to be 

much more toxic than the ethanolic seed extracts of R. Communis.  

Recommendations 

 Monitoring of the fruit flies using Pheromone traps is necessary for 

detecting the presence of the species found and their populations, 

because these are continuously changing. 

 Farmers must be oriented to collect and remove the infested fallen 

fruits. Removal of fallen fruits contributes positively to reducing the 

infestation levels of fruit flies. 

 Early harvesting of fruits reduces of infestation. 

 Applications of legislative measures are important in preventing entry 

of infested fruits to the pest free areas. 
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 According to the results of the present study, ethanolic seed extracts of 

C. occidentalis can be recommended to be used for control of fruit 

flies, especially by topical application or as feeding lure. Nevertheless, 

further comparative studies should be conducted to evaluate the effects 

of these extracts with other organic solvents, and also on other insect 

pests. In addition, comprehensive studies are also required to specify 

the active ingredients of these plant extracts.   
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APPENDICES 

Appendix (1): 

Table.1: Analysis of variance table (One way ANOVA table)  

         Degrees of    Sum of           Mean 

          Freedom      Squares         Square          F-value    Prob. 

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

Between       9        169.665          18.852          41.311    0.0000 

Within       20          9.127           0.456 

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

Total        29        178.792 

 

 

 

 

Appendix (2): 

Table.2: Analysis of variance table (One way ANOVA table)  

 

         Degrees of    Sum of           Mean 

          Freedom      Squares         Square          F-value    Prob. 

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

Between       9        171.067          19.007          67.562    0.0000 

Within       20          5.627           0.281 

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

Total        29        176.694 
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         Appendix (3): 

     Table.3: Analysis of variance table (One way ANOVA table)  

         Degrees of    Sum of           Mean 

          Freedom      Squares         Square          F-value    Prob. 

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

Between       9        177.199          19.689         106.426    0.0000 

Within       20          3.700           0.185 

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

Total        29        180.899 

 

 

 

 

 

 

Appendix (4): 

Table.4: Analysis of variance table (One way ANOVA table)  

        Degrees of    Sum of           Mean 

          Freedom      Squares         Square          F-value    Prob. 

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

Between       9        162.738          18.082          22.638    0.0000 

Within       20         15.975           0.799 

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

Total        29        178.712 
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Appendix (5): 

Table.5: Analysis of variance table (One way ANOVA table)  

 

         Degrees of    Sum of           Mean 

          Freedom      Squares         Square          F-value    Prob. 

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

Between       9        161.988          17.999          35.547    0.0000 

Within       20         10.127           0.506 

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

Total        29        172.115 

 

 

 

      Appendix (6):     

Table.6: Analysis of variance table (One way ANOVA table)  

 

         Degrees of    Sum of           Mean 

          Freedom      Squares         Square          F-value    Prob. 

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

Between       9        153.440          17.049          62.989    0.0000 

Within       20          5.413           0.271 

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

Total        29        158.854 

 

           


