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ABSTRACT 

Worldwide, fruit fly infestation is a major constraint to mango production. In Oyam district 

northern Uganda. mango fruits drop on the ground due to fruit fly attack. This is 

disheartening and frustrates efforts to diversify agriculture. Despite the overwhelming 

economic importance of mangoes, efforts to assess the impact of fruit flies (Diptera: 

Tephritidae) have been minimal. In this study, the fruit fly species causing damage and their 

damage level on mango fruits and local perspectives on the pest were assessed. Matured 

mango fruits were collected from purposively selected 30 trees belonging to I 0 mango 

varieties between May and July 2011. assessed for fruit fly damage and incubated 

individually Knowledge and perceptions of smallholder's growers and fruit vendors on the 

fruit fly pest and their management practices were sought by use of semi-structured 

questionnaires and focus group discussions respectively. Bactrocera invadens and Ceratitis 

rosa Wft.! identified as the fruit fly species causing damage on mango fruits. Bactrocera 

invadens was the most abundant (99.4%).The percentage median levels of damage varied 

from 7.56 to 84.34 among the mango varieties. The most damaged mango varieties were 

Ddodo'Atik'. Gleen and Alphonso. whereas the least damaged were Ddodo'lndia' and 

Ddodo·Totol'. The infestation index for B invadens was 53.42 adults/kg infested fruit and for 

C rosa was 0.3 adults/kg infested fruit. The general knowledge about the fruit fly pest and 

the damage its cause was limited among the mango growers and fruit vendors. The results of 

this study indicate that B mvadens is the main species causing high damage and economic 

loss on mango fruits in Oyam district. The results further suggest that there is no proper 

management of fruit flies by mango stakeholders. This highlights the need to make the 

management of mango fruit fly pest a high priority in all the agricultural, marketing and 

devFlop~ntal plans. 
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l.l Background 

CHAPTER ONE 

INTRODUCTION 

Fruit and vegetable production is a fast growing sub-sector in Africa, providing livelihood 

and employment opportunities to growers and exporters (Lux et al . 2003a). Over the last two 

decades. diversification into high-value horticultural crops has become one of the major 

economic development strategies for poverty eradication in the sub-Saharan Africa 

(Weinberger and Lumpkin, 2007: Ekesi, 2010a). In East Africa. production of fruits and 

vegetables is recognized as a major source of income and has been accorded high priority in 

the national development plans of most of the countries in the region (Ekesi. 2010a). 

Mango (Mangifera indica, Anacardiaceae) is one of the most consumed fresh fruits in the 

world. Ofobal demand and market attractiveness for mangoes are increasing and this presents 

a window of market opportunity for producers of mango. In 2010, world import of mangoes 

was 1.2 million tonnes, valued at US$ 1.4 billion (Nanakaan et al., 2011 ). In Africa, mango 

constitutes about 50% of fruit production (Stefan et al., 2003). Out of the 28.5 million tonnes 

produced in 2005 (Evans, 2008), Africa produced only 2.5 million tonnes, accounting for 

8. 7% of fresh fruits (Quartey. 2008). 

In Uganda, agricultural diversification strategy has been central to the Government plan of 

the revitalization of horticulture for growth and economic development (Ekesi et al .. 20 I 0). 

Hundreds of mango varieties of commercial values have been promoted countrywide by 

National Agricultural Research Organization, NARO (Sengooba et al .. 2005) and under 

Nat~on~l ~gricultural Advisory Services (NAADS) programme (Anon., 2007a). Since then 

there has ~een a steady increase in mango production as a result of the improvement in the 

.. 



export market, the growth of the food-processing sub-sector and increasing demand on the 

local, regional and export markets (Anon, 2009a) In Oyam district, as in Department of 

Agriculture Annual report of 2009, the strategy led to the increase in area planted with 

improved mango varieties from less than two hectares in 2006 to over 20 hectares by the end 

of the year 2009 This 1s in add1t1on to growers havmg the local varieties in the backyard 

gardens However, production and marketing of fresh fruits in Uganda are seriously affected 

by many msect pests (Sengooba et al, 2005) and one of the maJOr insect pests are the 

teph11t1d fruit floes (Anon 200 I) Thus the most challengmg task in mango enterprise 1s to 

have pest tree fruits for the market and export 

Tephrit1d fruit flies are recognized worldwide as the most important threat to horticulture 

(Ekes1 and 81llah. 2006) In many Africa countries, fruit fly mfestat1on cause mango 

productKn losses that can e'ceed 80% (Ekes1 et al, 2006) In addition. fruit floe< are 

quarantme pests TIHS makes the potential mcome from the production. processmg and export 

of mango fruit not to be realized This constrams the contribution of the mango subsector to 

regional and mternat1onal trade volumes (Ekes1 et al, 2006) 

1.2 Statement of the Problem 

In Oyam district tephrit1d fruit fly damag; on mango fruits has widespread concern among 

farmers, government officials fruit traders and distributors about the damage these msects 

mfl1ct m mango production and marketmg The feeding of the flies larvae causes damage 

which renders mango fruits unmarketable and unfit for consumption The fruits drop on the 

ground hke stones (Figure I I) and mango producers and traders are reapmg less profit due to 

low nwrketable supply attributed to fruit fly damage This 1s very d1sheanen1ng and 1s 

frustratmg effort by smallholder farmers and government to d1vers1fy agriculture It 1s also 

2 
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hampering the commercial success of the improved mango varieties being promoted; the 

contribution of mango sub-sector to the rural economy and achievement of the national plan. 

Figure 1.1: Fruit fly damaged mango fruits fallen on the grouad 

It is, therefore, important that effective fruit fly management strategies are implemented to 
'• 

realize the potential of incomes from trade in mango production. Unfortunately, this cannot 

be carried out because of lack of knowledge on the fruit fly species causing damage on 

mango fruits. In addition, information remains fragmentary on the magnitude of fruit fly 

problem and losses associated with the pest There is also limited information on the local 

knowledge and perceptions on fruit fly incidence on mangoes and management practices. 

Establishing the tephritid fruit fly status in Oyam district, located in the northern moist 

farmlands agro-ecological zone, will complement efforts in other parts of Uganda and 

support the development of a robust fruit fly management programme. Key components of 

any sustainable pest management strategy are by carrying crop loss assessment and correct 

identification of the pestiferous species, their distribution and seasonality (Jang et al., 2003). 

' . 
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In Kenya and Tanzania. the fruit fly fauna, damage level and infestation rates have been well 

described (Ekesi et al., 2006; Mwatawala et al., 2006a). In Uganda, a previous study by 

• Nakasinga (2002) has described the fruit fly fauna in the country and Ceratitis species have 

been recorded as the most pestiferous fruit flies. However, since the detection of Bactrocera 

invadens in Uganda in 2004 (EPPO, 20 I 0), studies on fruit flies have been limited to the 

Central parts of the country (Nemeye, 2005; Okullokwany, 2006), hence data are lacking for 

the agro-ecological zone in the northern part of the Uganda. 

Therefore, this study was undertaken to determine the fruit fly status in Oyam district with a 

focus on species. the level of damage on mango and the knowledge gaps on fruit flies as a 

pest of mango. 

1.3 Objktive 

1.3.1. General objective 

To assess the status of tephritid fruit fly pest in the mango production system in Oyam 

District. 

1.3.2 Specific objectives 
" 

i. To identify the species of tephritid fruit fly infesting mango fruits during maturation 
~· jl 

and ripening. 

11. To assess the level of damage caused by tephritid fruit fly pest on mango fruit. 

iii. To assess the knowledge and perceptions of mango growers and fruit vendors and the 

management practices regarding fruit fly pest menace . 

..t - ; f I ~ 
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1.4 Research Questions 

~i The study addressed the following questions; 

fl 

i. Is it the presence of Bactrocera invadens fruit fly species that has led to increase in 
I , ... 

the magnitude of mango fruit damage? 

ii. What is the level of economic loss on mango fruits production that is due to tephritid 

fruit flies? 

iii. What are the mango producers' and traders' knowledge and perceptions on the effect 

of fruit fly on mango production? 

1.S Significance of the Study 

Mango has been identified for its potential for diversifying rural household food security and 

income in northern Ugandan (Sengooba et al .. 2005), but there is limited information on the 

fruit fly. pest status. The study aimed at generating important and useful information to 

stakeholders in decision-making and implementation of appropriate control and management 

programme for fruit flies, including in small holding mango production. 

To the researchers, the information will be used to set research priorities and allocation of 

resources. To policy makers, in Local Government and Central Government, a new 

dimension for future up-scaling of fruit fly management strategies has been provided. To the 

extension workers, the findings form a basis of training farmers on fruit fly pest management. 

Likewise, funding agencies are provided with a better insight of where their financial 

resources can be invested. To the student. the study has added to the existing knowledge 

about fruit fly pest and in particular in Oyam district. 

5 
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Other players to benefit are the fruit traders, processors, transporters, input suppliers and 

consumers which will use this information for decision-making in successful mango 

production and marketing. This will contribute to improvement in livelihoods, through 

improvement in rural households ' financial base and ability to withstand stresses to 

production induced by weather changes and the damage they cause. 

1.6 Scope and limitation of the Study 

The study was conducted in Oyam district where mango production and marketing is on the 

increase. during mango fruit maturation period of May to July 2011 . The study covered two 

of the seven sub-counties that were reported by the Oyam district Department of Agriculture 

(2009) to produce the highest volume of mangoes. The study focused on direct effects of fruit 

fly pest particularly on mango production. and knowledge, perception and practices among 

small-soa!e mango producers and fruit vendors. 

Lack of proper farm records on the respondents' side was a limitation during data collection. 

The scope of the study did not permit carrying out the study in more than one district that 

would allow in-depth statistical analysis due to logistic constraints. Interview data from the 

two selected sub-counties were pooled. and hence, no comparison and tests of significance 

could be applied . For this reason. informative descriptive research method was used . 

6 
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CHAPTER TWO 

LITERATURE REVIEW 

2.1 Mango production 

Mango (Mang{fera indica, Anacardiaceae). is the second most internationally traded tropical 

fruits (De Meyer et al .. 2010a). Worldwide production exceeded 35 million metric tonnes in 

2009 (Nanakaan et al., 2011 ). In Uganda. mango seeds were introduced sometimes before 

1900, with superior varieties being introduced from India in 1907, 1948 and from Puerto Rico 

in 1991. It is an important income generating crop and the most widely distributed of all 

fruits. Areas of highest intensity are those in the relatively hot and dry northern and eastern 

regions where different varieties of mangoes are grown and where there are better fruits 

(Musana and Rubaihayo. 2001; Sengooba et al., 2005). 

Most of't:he varieties grown in Uganda are consumed locally and are of inferior quality with 

little commercial value. Three common types of mangoes include the small canopy mango 

varieties (e.g .. Florigon, Glenn, Dancan, Early Gold, Erwin, Palmar, and Palvin), the medium 

canopy and fairly early yielding varieties (e.g., Zillate. Pinero, Alfonso, Apple, Kent, Keitt) 

and the large canopy and fairly early yielding varieties (e.g., Boribo, Sseijembe, Bire). Bire. 
" 

Sseijembe, Ssu and Kate are some of the local selections (Musana and Rubaihayo, 2001; 
.. : 

Sengooba et al., 2005). 

Mangoes are grown largely by peasant farmers on homestead gardens, sidewalks and 

orchards. More than 80% of the producer comes from smallholders who produce for the local 

and export markets to obtain the much-needed cash income for improving household food 

se~w.ity. Clf!d livelihood (Sengooba et al., 2005). Export value of fruits and vegetables in 

Uganda is estimated at US $ 12.5 million, equivalent to 4% of the total export value in 2005 

l 7 
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(Anon, 2011 ). However, the production of mango is threatened by the attack of many insect 

pests, including fruit flies of the family Tephritidae ((Musana and Rubaihayo, 2001 ). 

2.2 Tephritid fruit fly species 

I Sub-Saharan Africa is a reservoir of915 fruit fly species (White and Elson-Harris, 1992) and 

: ~ 
t • 

the home of several species of highly damaging tephritid fruit flies (Lux et al., 2001b). Pest 

species of tephritid fruit flies in Africa are classified as native and invasive species. These 

belong mainly to four genera: Bactrocera. Ceratitis, Dacus and Trirhithrum (De Meyer et al., 

2010a). Previous surveys by Lux et al. (2003a) across Sub-Saharan Africa showed that 

mango fruits are attacked by native fruit fly species such as Ceratitis cosyra (Walker), C. 

• capita/a (Wiedemann). C fasciventris (Bezzi), C. rosa (Karsch), and C. anonae (Graham) 

and C. quinaria (Bezzi). 

The intensification of fruit trade has led to the introduction of alien fruit fly species in Africa 

(De Meyer et al. , 2010a). Among the species are Bactrocera invadens, native to Asia 

continent. This was recorded for the first time on the African mainland in Kenya, in 2003 

(Lux et al., 2003b) and subsequently detected in other African countries (Ekesi et al .. 2006). 
' 

In Uganda. it was first detected in July 2004 (EPPO, 2010) . . : 

Bactrocera invadens has already become a pest species of major concern to fruit growers in 

the continent (Lux et al., 2003b). The species attacks a wide variety of crops including 

mango, guava, pumpkin, melon, tomato, citrus and cashew nuts (De Meyer et al., 201 Ob). 

Due to a broad range of plant hosts and its high invasive ability, the species causes much 

<(~rua~ t~~oughout the world. It has displaced native fruit fly through resource competition 

apd aggre~sive behaviours by adults (Ekesi et al., 2009). 
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2.3 Life cycle of tephritid fruit mes 

A Ju It th11t flit:~ matun: '>C'\uall) hd\\ ccn four and ten tf<I).., ath:r emergence anJ hcgm to 

mate alnw~t 1mmcdiatcl) Soon ,1fk1 matmg. the female u ... c., her ~harp ov1po!>itnr to la) her 

egg:. in fn11t h) picrcmg 11 to a depth of 2 to 5 mm before ovipo..,iting I he banana- ... lrnpcd 

egg!> arc dcpo!>ih.:d in batchc:. of 3 to 8. depending on the species. The egg!> hatch into tin) 

\\h1tc maggot!> (lana) \\ithm .3 to 12 da)!>. depending on the temperature I.anal 

deH:lopmcnt i" completed "1th111 the fruit and full)-gnmn larvae then drop into the ... otl 

"her c the) pupate I he du1.1t 1011 of the pupal -.tage range!> from I 0 to 20 da) "· depending llll 

cl1111at1e condition!> In d 1 ffcr cnt ClHt11trie:.. depend mg on the c I imatrc conditions and 

abundance \)f ho!>t fru1h . frurt lltc!> ma) complete more than a do1cn generations in a )Car 

(De Mc) er t! I ,if. 20 I Oh) I he de\ clopmcntal :.tagc~. therefore. taJ..e place in three place!\. 111 

the plant fruth. on the g1ou11d .rnd 111 the -.oil (l\.1arquc:.. 2008) 

In l 'ganda. p.i...t 1c ... c.11ch a..t1\ 111c" on frurt fl) ... pcc1e.., pre\ alencc ''a~ ouh1de the rwrthcrn 

11101-.1 agro-ccologrcal 1011c ( Ncmc) c. 2005. OJ..ulloJ.." an). 2006 ). hence the need to 

dete1111111e the fruit fl) :.pccrc" cau,111g damage 011 mango fruib and that \\ hich rs dominant 

Correct 1dent1ficat1011 of the pe ... trl'crou ... -.pecre" I!> a !..e) component of an) '>Lhta111ablc pe..,t 

management ..,tr.it cg) (Jang l'I ul 2003) 

2..t Fruit fl~ dama~c ~ymptom 

leplmtrd fruit tl1c.., ha\e a pol)phagtHI!> habit. lhe females cau..,e direct damage b) 

puncturing the frurt .,i..111 to la) egg:. underneath (White and Elson-Harris. 1992) \\htch ma) 

lcil\c ·.,1rng mari...., · \\hrch nm) be accompanrcd b) gum-liJ..e e'\udate!> as 111 I rgurc 2 I 

During the O\ 1pn!>1t1011. fruit rotting bacteria from the internal flora of the fl) arc introduced 

11111) the Ir Lllh I he bactcr 1.r cau..,c the tb..,uc <.,urround111g thl! egg!> to rot I hr!> m 1pn ... 1t1nn 
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puncture on the skin reduces the quality and market value of the fruit (Vayssieres et al., 

2009a). The rotten tissues make it easier for the larvae to feed inside the fruit resulting in a 

soft mushy mess. This accelerates maturation of the fruit which may detach and fall on the 

ground or may remain hanging on the tree and ripen prematurely (Ekesi and Billah, 2006). 

Figure 2.1: A mango fruit with signs of fruit fly infestation and damage in a grower's 

garden 

Fruit damage can also be recognized by juice flowing through the ovipositor orifice when 

manually pressed. by the presence of a softened or rotten circular area (Fernando et al., 2006) 

or by blemished spots on the fruits (Manrakhan and Price, 2001 ). Damage symptoms vary 

from fruit to fruit (Vayssieres et al., 2009b). When infested fruits are cut opened. fruit fly 

maggots are seen and the flesh is damaged (Ekesi et al., 2010). 

Jn Uganda, past research studies (Nemeye, 2005, Okullokwany, 2006), have not assessed 

mango growers' perceptions regarding mango fruit infestation and damage. Perceptions by 

farmers and other stakeholders regarding pests are important as they may influence decision 

111~ and method of control regarding the pest. It also helps in knowing the farmers' 
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attitudes in taking the necessary control measures and whether the appropriateness and 

relevancy of the technical advice given to them tally with their own views of the effect of the 

control measures (Ntow et al., 2006). 

2.5 Economic losses and impact of fruit flies 

Losses that fruit flies cause include direct damage to fruits and fruit vegetables. Fruit 

flies compete with humans for food resources, thus create a negative impact on 

sustainable rural livelihoods. Besides the direct damage to fruits , indirect losses are 

associated with quarantine restrictions that are imposed by importing countries to 

prevent entry and establishment of unwanted fruit fly species. This limits export of 

fresh fruits to large lucrative markets (Ekesi and B illah, 2006; Ekesi el al. . 2010). The 

restrictions seriously threaten the income. food security and livelihood of millions of 

families that produce and sell fresh fruits and vegetables (Drew el al. , 2005). This has 

significant impacts on agriculture. in terms of the loss of potential production and 

markets, and the high economic costs for their control (Jang, 2007). 

Heavy mango fruit loss due to fruit fly infestation has been experienced by fruit producing 

communities of Africa (Lux et al .. 2003a). Previous surveys across eastern and southern 

Africa showed that yield loss on mango due to native fruit flies can range between 30 to 70 

percent depending on the locality, variety and season (Mwatawala et al., 2006a; Ekesi et al., 

2009). For instance, out of 1.9 million tonnes of mango produced annually in Africa about 

30-50% is destroyed by fruit flies (Ekesi el al., 2009). 

11 
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·. In Ghana, production losses due to B. invadens have been estimated to over 40% (USDA­

·f:· APHIS, 2008). In Benin. the recorded yield loss due to fruit flies ranges from 12-50% for 
'i· 

1 
~! mangoes (Vayssieres et al. 2005). Unfortunately, the monetary estimates of fruit fly damage 

: lL are not available for most countries (White and Elson-Harris. 1992) and this includes 

Uganda. Export of potential host species of B invadens such as mango, avocado and 

cucurbits from Uganda are already banned in Seychelles. Mauritius and South Africa (USDA 

-APHIS. 2008). This is largely because, with global trade and passenger travelling, fruit fly 

pests are easily translocated (Ole-MoiYoi and Lux, 2004). 

In northern Uganda. there has been no thorough study to quantify the level of damage on 

mango fruits due to fruit fl)' pests. This constrains decision making on the fruit fly pest 

management strategies. There is, therefore. need to detennine the level of damage. hence the 

economic• loss. Crop loss assessment is a key component of any sustainable pest management 

strategy (Jang et al .. 2003). Assessing crop losses is one of the first factors to be considered 

when justifying decision making for a particular integrated pest management strategy. This 

helps in defining the pest status of a particular insect and in defining plans of c.1ction or 

strategy fo,r future research priorities. preferences and allocation of resources (Youm and 

Owusu. 1998). 

Crop losses from pests may be quantitative and/or qualitative. Quantitative losses result from 

reduced productivity. leading to a smaller yield per unit area. Qualitative losses may result 

from reduced content of valuable ingredients, reduced market quality, reduced storage 

characteristics due to contamination of the harvested product with pests. pest parts or toxic 

products oJ the pests. Crop losses may be expressed in absolute tenns (kilogram/hectare, 

fi1tancial Jqss/ hectare) or in relative terms as percentage loss (Oerke, 2006). 
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2.6 Fruit fly control methods 

Management of a com pie:\ of fruit 11) specie" is unlikcl:v to be successful if based on a ~inglc 

management technique; therefore. an integrated pest management (IPM) approach offer" the 

best method to improve the economics of the production system . This i~ by reducing :vicld 

losses and enabling gnmcr~ to compl) with ~tringcnt quality in the export marlo.ct (Lu' C'I al. 

2003h) The fruit 11) control methods arc catcgori1ed into prc-harvc~t and po.,t-harvc~t 

control method' Prc-han'c"t contrnl for fruit flies 111cludc~ Bait Application rech111quc 

(B/\ r). Male annihilation t1..·cl111iquc (M/\ I'). Orchard .;;anitation. mechanical technique. 

Biological control technique and <>oil 111oculat1on technique (Elo.c~i et al .. 2010). 

Baiting technique method target~ adult llics. mainl) females and aim-. at attracting and lo.ill111g 

them before the) 111 fc-.1 ti u1h (I i..c.,1 d al .. 20 I 0). either h) spra) or h) ~ol id ha1t "lat ion 

comb111ed ''1th approp11a1c 111!\Ccticidcs -,111cc adult lh11t Ilic~ need prote111 for the 

reproduction function ·1 hi ~ 1" le~!-o t11ne consuming and less demanding of labour. IH)\\e\er. it 

1s quite e'pcn~I\ c and ina<.. cl':-.~ible to a large number of fruit and vegetable gro\vcr<; in Africa 

(Hc'>I and Rillah. 2006) 

Male annihilation technique (MA I) 111volve-; u~ing of para-pheromones as perimeter trapping 

that aim~ at rcduc111g male fruit fl) popul11tion~ to low level-; such that mating doc" not occur 

or opportun1t1c'> a1 c reduced to lcm levels. rhe~c attractant~ arc currentl:v being u~ed in fruit 

tl) management in man) countric'> 111 Africa (Elo.cs1 and Billah. 2006). In Ken) a. 1nfc.,tat10n 

\lll mango \\a<; reduced b) 19 8 to .t6.8% through the use of this method (Elo.e~i er ,d 2010) 

Orchard ~an llat 1011 ill\ oh. C!-o collect 111g all fallen fruits. removal of fru ii'> \\Ith d11nplc" ,ind 

th o~c th,11 001c clear !-oap. picl-.111g overripe fruit~ as the) attract fruit tlie!-o and arc good 

13 



,,, 
I ,. t 

breeding sites for fruit flies and destroying by burning or burying them at least 60 cm deep or 

feeding to pigs or poultry. Each fruit can produce up to 400 fruit flies (Ekesi and Billah, 

2006). The mechanical technique involves wrapping or bagging of individual fruits with 

newspaper or plastic bags. The bags must not have any holes to prevent oviposition. The 

method prevents adult fruit flies ftom laying eggs in the fruits leading to the production of 

fruits that are free ftom fruit flies (Ekesi et al., 2010). 

Biological control methods include the use of hymenoptera parasitoids, entomopathogenic 

fungi and predatory ants (Ekesi et al., 2010). Predatory weaver ants ( Oecophylla longlnoda 

Latreille) (Hymenoptera. Formicidae), shown in figure 2.2, contribute to the management of 

fruit flies by disrupting fruit fly egg-laying on the fruit and fruit fly mating, release 

pheromone that acts as oviposition deterrent, prey on the puparia, pupating larvae and on 

newly emerged flies (Ekesi and Mohamed, 2011 ). The ants have contributed significantly to 
,, .. 

ftuit fly reduction in mango in Benin (Van Mele et al., 2007). 

Figure 2.2: The weaver ant Oecophylla a biological control agent for fruit flies (Photo: Paul 

Van Mele) 

The egg parasitoid wasps (Fopius arisanus Fullway) of Hawaii origin lay their eggs in fruit 

fly eggs or larvae and the host is killed when the parasitoid larval development is completed 

. u~~es:1_.and Billah, 2006). The parasitoid has proven promising against B. lnvadens and up to 

400/o parasitism has been recorded in Kenya (Ekesi et al., 2010). Entomopathogenic fungus .. 
14 
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(Metarhizium anisopi/e) is used worldwide for controlling different kinds of insect pest, kill 

pupating fruit fly larvae (Ouna et al., 20 l 0). Efficacy of Metarhizium anisopile has been 

demonstrated in suppressing adults and pupating larvae of several fruit fly species in the 

genera Ceratitis and Bactrocera in Kenya (Ekesi et al .. 20 l 0). 

Other methods are early fruit harvesting when fruits are mature green (Ekesi et al., 20 I 0), 

Sterile Insect Technique (SIT) and soil inoculation with neem cake and other botanical 

formulation to kill pupating larvae (Ekesi and Billah, 2006). Post-harvest control methods 

include fumigation, heat treatment, and irradiation (Ekesi and Billah, 2006). 

: In spite of the availability of the fruit fly management strategies, smallholder farmers still 
.. ~ 

1, 

t suffer from higher losses due to fruit fly infestation. No thorough study has been conducted in , ~ . . r 
• \ .ti. • J the norm~m agro-ecological zone of Uganda to assess mango growers' knowledge and use of 

f. available fruit fly pest management strategies. This stresses the importance of establishing the 

i 
• level of knowledge among mango stakeholders on the available management strategies 

developed by research being used elsewhere with a focus on smallholder and fruit traders 

located in 9yam district. 

.· 
2.7 Importance of Knowledge, Perceptions and Practices (KPP) in pest control 

Farmers' decision about crop protection depend among others on their knowledge and 

experience with pests, the damage inflicted. as well as on their awareness of the existence of 

natural enemies (Heong et al., 2002; Segura et al., 2004). Farmers often have a life-long 

experience of growing their crops built up through regular observations and exchange of 

infonrtation during formal and informal actors' network (Van Mele and Van Chien, 2004). 
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Evaluating farmers' KPP in pest management can help in setting research agendas and 

identify gaps between farmers' knowledge and scientists' knowledge. It is also useful for 

planning campaign strategies and developing messages for communication against crop pest 

(Van Mele et al., 2001 ). Integrating farmers· techniques and their indigenous knowledge 

about the insect pests are needed in developing processes to improve farmers' pest 

management practices (Nyeko et al , 2007). Conducting surveys on farmers' KPP can 

provide farmers with alternative viewpoints on the crop protection constraints facing them in 

their efforts to increase and sustain mango fruit production (Madisa et al., 2010). 

It is widely acceptable that innovation communication on fruit fly research would be more 

robust when more farmers· KPP are taken into consideration (Heong et al., 2002; Segura et 

al., 2004). Unfortunately. there is always limited knowledge and awareness among the 

stakehord\:rs along the mango value chain on tephritid fruit fly in terms of the species 

concerned, their economic impact and management strategies (Anon., 2009b). Besides, 

. relatively few scientists· papers address farmers· knowledge. perceptions and practices. yet 
~ 
M. 
.J, this is in many cases. a major component of pest management (Van Mele et al., 200 I). In the 
·, 
r 
\ northern agro-ecological zone of Uganda where Oyam district is located, no thorough study 

,f has been conducted to assess the mango growers' perceptions on the seriousness of fruit fly 

*: pest on their mango production. 

Lack of adequate information about farmers· KPP in pest management is one of the major 

constraints upon establishing an integrated pest management (IPM) programmes (Van Mele. 

2000). Reliable information needs to be obtained in order to appreciate fruit producers · 

practkcs a.od to assess opportunities and constraints for decision-making at the farm level 
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(Abdullahi et al., 2011 ). This infonnation guides the selection and implementation of 

appropriate pest control strategies (Van Mele, 2000). 

Jn studies conducted in Ghana, 60% of the interviewed producers agreed that fruit fly was a 

serious pest and that it decreased fruit production (Kwasi, 2008), and 75% of the mango 

.. farmers perceived fruit flies as the second major pest that caused a lot of problems leading to 

\ yield reduction in the mango enterprise (Abdullahi et al., 201 I). In Benin, the majority of 
:· 

··~: ·ornwers interviewed perceived 20-45% of their production to be lost due to fruit flies, with 
-ii" .. -f one-fifth reporting even higher losses (Sinzogan et al., 2008). 

, . 
~· 

! Regarding knowledge of pests, 48.1 % of the respondent farmers interviewed in Ghana knew 

,. ·some species of fruit flies (Abdullahi el al . 2011 ); I 9.2% attested to knowing C. cosyra and 

~ ;. 28.8% td '/J invadens. This indicated that a reasonable number of the farmers were already 

f 
aware of the presence of the African invader fly relative to other species in Ghana. About 

t 
~ 61.5% of these farmers were found applying chemicals either as a single control strategy or 

alongside one or more other control measures whereas 76.9% of them had adopted cultural 

control measures. This suggested that the farmers generally had a fair knowledge of the 

damage and economic impact of fruit fly pests on crop production. 

2.8 Importance of Vendors' activities in mango sub-sector 

Vendors are those traders who operate from the street and occupy legally distribution stalls at 

a given area. selling different goods, which include fruits and vegetables ((Mitullah, 2003: 

Manyanhaire el al., 2007). This is a kind of informal sector or trade which refers to 

empJo~ent and production that takes place in small, unregulated and/or unregistered 
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enterprises. This sector contributes up to 72% employment 111 sub-Saharan /\ frica ( 11 .0. 

2002). 

Women especial!) those 111 u1ban places, tah.e part in the 111formal sector mainly a-; vendor~ 

because the act iv it) i~ in most ca'c'. the onl) option open for them to earn income ( ILO. 

2002). rhe scdor al~o blends \Ct") ''ell with women's domestic reproductive roles due to its 

tle\.ibilit)'. km cost of cntr) and llm !.\h.ills requirement (Cheng <.'/al. 2005 ). /\It hough mo~l 

of the men ha\e atta111cd h1ghc1 education than \\Omen. thci1 participation 111 \endor acti\ it1c1, 

is attributed to madequate <\\ ailabil1t) of job.., 111 the formal ... cctor (Man)anhaire <.'/al .. 2007). 

In 11011hern Uganda. it 1~ common to find fruit~ like mangoes being sold at the roadside b) 

vendors. Therefore. fn11t 'c1Hlm 1, · h.cy role... in mango -;ub-~ector stressed the need to 

integrate lhcm in thi!.\ ~tud) 111 1)rder to a!.\~C~~ their perceptions on fruit Ilic ... as a pc~t of 

mango fhc fir..,t dctcct1011 ... ul H 11mhlL'lll fruit Ilic-. in Ken) a and 111 I a111a111a \\CIC obta111cd 

from mangoc.., co llectcd ti 11111 111a1 kct place~ ( M'' ata\\ ala et al .. 2004 ). rran~po11 ing 111fc~tcd 

fruib to marh.cts. 1111propc.:1 dc: ... t1 uction of u11'old fruit~. thro\\ ing of infc~ted fruits into a 

garbage b111. and tran-.p1)rt111g punctured fruit from infested .1oncs to kss 111fc~tcd 1onc.., 

promote an 111crc:a~c: 111 fruit tl) population and -.p1cad (/\non. 2007b). Pa->->engers 1n car .... 

trams. ferric!.\ and bu~c~ arc al-.o a patll\\a) (l ·PPO. 2005) for fruit tl1c:.., tran1,locat1on (Olc1-

Mo1 Yo1 and I u\.. 2CHl4) 
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3.1 The stud) site 

CllAPTF.I{ THnF.E 

MATEnJALS AND METHODS 

The stud) "a~ conducted 111 t\H' nr the 12 "ub-count1e" or 0) am di~trict. northern l Iganda 

(Figure 3.1. longitude" 32
11 2· F and >i1 

10· F and latitudes 2110' N and 2
11 

T N). located 

appro\.imatel) 300 1'ilometer~ north of Kampala . The district lies in the northern moist 

farmland agro-ccological 1onc and ha~ appro\.imatc total land area of 2.289 1'111 2
• of \\hich 

21.lO i,.m 2 I~ fo1 human ~ettlcmcnt and a1ablc fann111g rhe total population Ill the d1~trlCI I'> 

366.200 (Ccnsu~ Pro.1ection. 2011) I he land~capc i" genii) rolling plain~ \\Ith an elevation 

I between I 000 and 152-t ma"L "ith a temperature range oft 5-32
11
C. rl1e mean annual rainfall 

is about 700 tot 700 mm \\h1ch fall" predom111antl) during April to October. Mo"t of the land 

is arable farm land "1th '>omc g.1 ,,-.,.,land 1111\:r'>per~cd \\ ith bush land ( Wortmann and lledu. 

1999). Imµl,rtant crnp" g1lmn 11h:ludc ma11c. bean-... cas~a\a. cotton. ~1111~1m. '>unlhmer. '>O)a 

bean~. ~" cct potato. 'egetable" and fru ih l'ru its 111c lude mango. c itru~ . m ocado. pump1' 111. 

pa\\ pa" . han,111,1 and gua\ .i Othc1 economic acti\ it1e~ arc tearing of Ii\ c~tock fi.,h farm111g. 

small-~calc fi-;h1ng and 11adc (0) am d1<;1nct - Department of Agriculture Annual Report. 

2009) 

According to the N ·\ADS National pcrfo1111ance report 2009/ 10. O)am d1~tnct rank among 

the di~trict~ \\here thc1 e 1~ 111c1 ca~cd promotion of 11nprm cd and high ) icldmg mango 

\ariet1e" l'urthcrmme. 11 lie" "1th111 ,111 agro-ecolog1cal 1onc \\here l11nited re.,earch \\or!.. on 

fruit fl 1c~ ha-.. been underta1'cn It 1" also an area "ith the potential for 111crca~ed mango 

productwn and mar1'ct111g \\l11ch could be affected h) an mcrea~c 111 fruit ll) population and 

~pread Mango gro\\Cr'> of M)enc and I 010 Sub-countie~ or O\am di~tnct formed the 

population for the ... tud) 
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LOCATION OF OYAM DISTRICT 
IN UGANDA 
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- o,- OltWICI l••• 
____ ___,1 c:J uo Do.-.. 

Figure 3.1: The location of Oyam district in Uganda and the two sub-counties in Oyam 

.... 
district 

3.2 Methods 

3.2. 1 Sampling method 

Multi-stage sampling technique was used in this study, whereby sampling was done using a 

combination of different sampling methods; hence four stage samplings were conducted. 
~.-I• :. 

During the preliminary stage, a meeting was held with the agricultural extension workers at 
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the district headquarters. Thi~ '"as to identify the sub-counties with high mango production in 

Oyam district and the common commercial mango vanctic<;. In the first <;tage. Mycne and 

Loro sub-count1c~ ''ere random I) chosen !(Jr the '\tudy from seven -.uh-count ic'> (A her . 

.<\caba. Iccmc. I oi o. Kamd1111. M inal-.ulu and M) c1H!) \\here mango production i~ prom i ncnt 

using ... implc random samplmg technique . In the -.ccond stage. for each '>elected -.uh-county 

one parish \\a:- ~elected u-.111g -.11nplc random '>ampling technique forming a total of l\\o 

parishc" Ad) cda 111 I oro and /\tel-. 111 Myenc 

In the th 11d ,cage. a 1i ... 1 of '1 I lagc' 111 the t\\ o pari~hc:- ''a-. generated ''1th the as!:>l'>tancc of 

local leader:- I hc~c "c1 c hou-.chold:- in posse.,.., ion of mango tree!:> '" ith mango fruih at 

maturit~ ~tagc. 11pc 01 ,1h11u1 to 11pcn ( matu1 c green) and have been 111 production for at lea-.t 

four sea~on~ A '>amp I mg f1 amc 11f 549 mango producers (household heads) ''a~ comp1 led · 

404 111 Ad) cda (I ow -.ub-count)) ,111d 145 1n /\tel-. ( M~cne <;uh-count)) A sample of I i8 

household head-.. latc1 1 c'pondcnh. "a<; selected f1 om the '>ample frame u~111g simple random 

sampling tccl1111quc (1 able i I) I ach mango producer \\a~ therefore giH:n an equal 

npportunit) of hc111g ,elected 

r x (pJ l -p)1t!' (Cochran. 

1977). ''here. /1 1' the ... ample ...i/c . / 1~ the ~tandard normal de\ iate at the '>elected confidence 

le\cl \aluc (\\h1ch 1-. I 96 tor 95 pc1ccnt confidence le\cl): p 1~ the e!:>t1mated prop111·t1on of 

the target population c-.t11natcd lo have cha1actcrbt1c~ heing mca~ured: d is the acceptable 

margm of c1 ro1 for proportion bcmg c"timatcd (\\hich value 1~ 5% ) In this ... tud). p equal' to 

I 0 pcrci:nt. "h1ch I!:> the prnpnition of farm families in possession of mango tree' 111 O)am 

district 

Sample '>l/C. 11 I 96~ x 0.10 x 0 90/ (0.05)~ =- I JR 
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Table 3.1: Number of mango gro\\crs !tamp c or 111tcrv1cw. I d f 0 1yam IS rtC 

Loro Sub -<:ounty Myene Sub -count)· 

Parish Village Nunther of Parish Village Numher of 

santpled sampled 

Growers Growers 

Ad)eda Abeibuti 8 Atck Agunguarac I 

Abcro* 6 Alat1 "A" 3 

Acankomi 8 Alat1 ··B" 
., 
J 

Adycda 36 Araki East* 
., 
J 

Akao1dcbc " /\ .. 10 Araki West 2 

/\kao1dcbc " B" 9 Bo bi I 

/\n) 111gcn~ 1nga* 3 Lango* I 

A) 1ra 6 Omo lo 
., 

I 
J 

Opat1 "A" I Barm\\on\ 7 I 

Ogugu* 14 O)oal\\ak I I 
I 

Culhan)a 1 fC)UO q 
I 

7criko* 
.., 

I -

TOTAL 108 30 I 
I 

- - - _ __J 

(*)Selected' 1llagc~ fot mango fruits sampling 

Mango fru1b collection '""'done in "i>. out of 23 villages (Table 3.1) Three \illage' \\ere 

selected from each of the l\\O parhhes u~ing '\implc random sampling tcehmque~ Formal 

vtstt!t \\Crc made to the~e \ 1llage' to ident1t) a\ailable mango \ arictics \\1th farmer!\ I en 

\arict1c~ \\Cre !>cledcd for fruit collection Ft\c varieties \\Crc local Ddodo \artct1e!> (Ftgurc 

1 2) \\Ith 1dent1ficdt1011 llalllC'- U'- I eferrcd to Ill the local language rhc naming h ba,ed Oil the 



taste. shape. and texture of the fruit or origin of the variety. Other varieties were Rire, Gleen. 

Kent. Alphonso and Ngowe. 

Variety Ddodo'Totol' Variety Ddodo'lndia' 

r 

Variety Ddodo' Atik' Variety Ddodo' Amit' 

Variety Ddodo' Atokeagot' 

Figure 3.2: Fruits of Ddodo mango varieties sampled for the study 

The choice of these varietie<; was detennined by their potential commercial values. 

abundance and availability during the study period and being hosts of fruit flies . For each of 

these varieties. three mango trees with matured fruits (unripe or ripe) were purposive!)' 

selected giving a total of 30 trees and marked for harvesting. Consent and willingness for the 

mango fruits to be sampled were sought from the owners of the mango trees before being 

eannarked for fruit harvesting. 

23 



. '\~ 

. 

Two prominent mango fruit selling points along roadsides, Loro Trading Centre in Loro sub­

county and Amwa Trading Centre in Mycne sub-county, were also purposively selected for 

focus group discussions with fruit vendors. 

3.l.2 Data collection 

3.2.2.l Mango fruits damage assessment 

Between 2 to 5 fruits were harvested from each marked mango tree on a weekly basis at 

random and brought to the rearing facility in insulated cool boxes. The sampled fruits were 

· individually weighed, counted and grouped in the rearing facility according to variety, date 

· and sample site, and allocated sequence numbers and individually weighed. The fruits were 
~ 

:· bulked for 1-2 days to allow the development of larvae to the size that can be easily seen. The 
~· 

~ fruits were cut opened to check for the presence of fruit fly larvae. A fruit was considered 
r 
I 

.! damaged when at least one larva was observed inside the fruit as described in Vayssieres et 'i 
• al. {2009c). The infested and non-infested fruits were separated, counted and data recorded . 
. ~ 
\'ll 

3.2.2.2 Infestation indices 

To assess t.he infestation indices, mango fruits that were found infested by fruit flies were 

randomly sampled and individually placed in wide-mouth rearing plastic containers, 

containing a thin layer of fine sterilized and moistened sand at the bottom. Overall, 34 kg of 

mango fruits out of the 80.5 kg (75 out of 177 in numbers) found damaged by fruit flies were 

incubated. The containers were covered with a piece of fine fabric mosquito net secured 

tightly with rubber bands to prevent the escape of larvae and any adult that emerged. The 

moisture content of the sand was maintained by adding water {Figure 3.3). The containers 

we~ ~hec~~d daily until the emergence of adult flies. The rearing took 6 weeks. 

I• 
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Figure 3.3: Rearing of larvae to adulthood in a rearing facility 

Emerged adult fruit flies were allowed to stay in the containers for 3 to 4 days to achieve full 

adult characteristics to facilitate proper identification. They were provided with a honey-

water aqueous solution in a ratio 1: 10 (Marques. 2008). soaked in dinning tissue paper and 

placed on the roof of the net for them to feed on it. The adult flies were killed with aerosol 

insecticide, containing d-tetramethrin (0.03%w/w). cypermethrin (0.07% w/w) and d-

Allethrin (0.002% w/w) as active ingredients. The dead adults of fruit flies were sorted and 

identified to species with the aid of a magnifying glass, counted and recorded. 

The samples from each individual fruits were stored in plastic vials and preserved in 70% 

ethyl alcohol for later confirmation at the National Agricultural Research Laboratories 

(NARL), Kawanda - NARO through observation of the morphological features using the 

guides of fruit flies identification (Billah et al., 2006). Fruit flies were reared at room 

temperatures following protocols used by Vayssieres et al. (2008). 
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3.2.2.3 Interview 

The impact of the fruit flies on mango fruit production was determined by interviewing 136 

out of 138 sampled mango growers using semi-structured questionnaires. This was to obtain 

first-hand information on mango producers' knowledge, perceptions and management 

practices on the pest. Information obtained in the interview covered the fruit fly pest, damage 

caused and control efforts. Growers were asked to identify their major insect pest problems in 

mango production to evaluate the perceptions on challenges in mango production. Coloured 

photograph and images of adult tephritid fruit flies were used during the interviews to help 

verify growers' ability to identify the pests and the species of economic importance in the 

area. 

Questionnaires were developed and pre-tested in two non-sampled sub-counties involving 12 

mango ptoducers. Minor adjustments were then made on the questionnaire. Three 

enumerators, selected based on their buic training, qualification in agriculture and like of 

rural environment. were trained on how to administer the questionnaires. Participation in 

interviews was based on the individual willingness and acceptance to answer questions. 

Questions ~ere asked in the local language (Luo) while taking care to retain the original 

meanings. The individual interview took an average of 30 minutes for each mango grower. 
I 

The questionnaire that was used is shown in Appendix I. 

3.2.2.4 Focus Group Discussion 

Focus group discussion was conducted with fruit vendors in Loro (with eight vendors) and 

Myene (seven vendors). This was to explore and understand fruit traders' knowledge, 

per~eptiona. beliefs, practices and experiences in mango fruit marketing. The focus group 

d~cussion (FGD) is a rapid assessment, semi-structured data gathering method in which a 
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purposively selected set of participants gJJther to discuss issues and concerns based on a list 

of key themes drawn up by the researcher/facilitator. This provided a fast way to learn from 

the target audience and is a cost-effective technique for eliciting views and opinions of 

prospective clients (Escalada and Heong, 1997). Information obtained from fruit vendors 

covered fruit fly pest, their damages on mango and management practices, and access to 

agricultural extension service. A checklist was developed for the focus group discussion 

(Appendix II) and the exercise took on average 40 minutes for each group. 

The survey period coincided with mango fruit maturation and ripening of 2011 mango 

season. This was to cross-check growers' answers against the field observations. The 

interview was restricted to between 11.30 am and 14.30 pm since it was a peak period for 

agricultural activities. This was the appropriate time when respondents would be at their 

• homes or selling fruits at the roadside. A return visit was scheduled if the designated mango 

grower was temporarily not available at the time of the interview. The data collection 

'·• methods were based on procedures for analyzing agricultural problems and assessing 
I 
t "'. 
·~. · farmers' KPP as described by Yan Mele et al. {200 I). 
' . 
• (, 
~ ·D 3.2.3 Da~ analysis 

~t 

l ·., 
··~ 

Variations in percent fruit damage levels among mango varieties were compared using 

Kruskal-Wallis ANOV A test in SPSS version 23, followed by a Bonferroni corrected Mann-

Whitney U test as a pairwise comparison. Percent damage for each fruit variety was 

calculated as a ratio of weight of infested fruits to the total weight of collected fruits as 

described by Vayssieres el al. (2009c). Because fruit samples were of varying sizes (both in 

weigtit 1·as: :well as in the number of fruit pieces), quantitative data were expressed as 

infestation ·indices with the number of adult tephritids expressed per weight (kg) of fruits only 
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for infested samples as described by Mwatawala et al .. (2006a). These parameters made it 

possible to compare damage and infestation rates among the different mango varieties despite 

differences in the sizes of individual fruit samples. 

Data obtained from the questionnaire interviews were exported and analyzed using 

descriptive statistics (frequencies and percentages). Percentages were based on the number of 

cespondents, whereby the number of responses per variable was expressed as a percentage of 

• , tfte total number of respondents, i.e., 136 mango growers. Quantitative analysis approach was 

·~ applied to qualitative data in order to provide conclusions that are applicable to a wider target 

I ~ 1 population. The ranks were converted to scores by multiplying rank I, 2, 3, 4 and 5 by score 
~ 

f s, 4, 3, 2 and I, respectively. A relative weight (in percentages) was then computed for each 

·if 
.i..constraint by dividing by the sum of scores for all the assigned ranked constraints by 15 and 
u~ 

' multiplylhg by I 00. Missing data that occurred because the number of items ranked varied 

: : , from farmer to farmer was taken as zero constraints. Analysis of relative weight gave useful . ' 

insights about the perception of participating mango growers. Scoring was used for the 

vendors' response in each sub-county and mean values obtained. The analysis was conducted 

as described b}' Abeyasekera (2000). . ,, 
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CHAPTER FOUR 

PRESENTATION OF RESULTS 

4.1 Mango trait fly species 

A total of 1,880 adult flies belonging to two fruit fly species, Bactrocera invadens and 

Ceratitis rosa were recorded from the 75 incubated fruits (Figure 4. t ). Bactrocera invadens 

was the most abundant species and accounted for 99.4% of the total emerged adults, while 

0.6% of the total adult emergence was C. rosa species. 

Fipl'f 4.1: Adult of fruit flies: Bactrocera invadens (A) and Ceratitis rosa (B) observed in 

growers' field 

4.2 M.ago fruit damage 

4.2.1 Variations in fruit damage among mango varieties 

Overall, 349 mango fruits, weighing t 51.4 kilograms were harvested from trees of ten mango 

varieties between May and July 201 t. The level of fruit fly damage varied significantly 

among the 10 mango varieties (Kruskal-Wallis test, H = 25.18, P = 0.003, df = 9). The 

median percentage damage level varied from 7.56 (lnteTquartile range, IQR: 3.78-7.64) to 

84.34 (IQR, 81.48-84.82). The most damaged mango varieties were Ddodo'Atik', Gleen and 

Alphonso, whereas the least damaged were Ddodo'lndia' and Ddodo'Totol' (Figure 4.2). 
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Figure 4.2. Fruit fly damage levels for 10 mango varieties sampled in Oyam district. 

Percentage damage values are expressed as median and interquartile ranges. Different lower-

case letters above the bars denote significant differences among varieties (Kruskal-Wallis 

ANOVA followed by Bonferroni corrected Mann-Whitney U-tests). 

4.2.2 Infestation indices among mango varieties 

- Bactrocera 'invadens emerged from all the incubated fruits (Table 4.1 ). Variety Ddodo' Atik' 

had the highest percentage of adult fruit fly ,emergence, while variety Ddodo'Totol' had the 

least percentage of adult's fruit flies in the overall total emergence. Similarly, these two 

varieties recorded emergence of Cerat/lis rosa species. The mean number of adult B 

~ invadens per kg of infested mango fruit was 53.4 and C rosa had 0.3 adults per kg infested 
.~ 

,;._ fruits. Overall, local varieties had 78 8 invadens adults per kg infested mango fruit and one 
,.. .. 
;..._ C. rosa adult per kg infested mango fruit, whereas the improved variety had 34 B. invadens 

f'". adui~ ~r kg infested mango fruit and zero C rosa per kg mango infested fruit. 
ti 
~ 
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Id. 0 d' Table 4.1: Infestation indices for 10 man20 varieties samp e ID lyam 1st net 

Variety Average number of Average number of 

Bttctrocera i11wule1u adults Certttitis rmm adults per 

per kg infested fruit kg infested fruit 

Ddodo'lndia ' 22 .5 0 

Ddodo·Totol' 15. 7 15 7 

Ddodo · Amit' 103 .7 0 

[)dodo· Atokcagot 35 9 0 

Bi re 15 0 

Ngo\\e 22 . l 0 

Kent 43 0 

Alphonso 28 . l 0 

- -- ---- -
Gleen 3 1.2 0 

I 

Ddodo· Atik' 87 . 1 0 3 

Overall 53.4 0.3 

4.3 Knowledge, Perceptions and Practice 

4.3. l Profile of mango groners 

Of the total rc~pnndcnts. 101(743% ) were rtrnlc!> and 35 (25 .7% ) \\ere females Fight) -thrcc 

(46.3%) of the respondent~ \\ere aged between 36 and 55 years. 20 (22 1%) \\ere 18-35 )Car~ 

and 43 (31.6%) were above 55 )Cars Eight)-threc (61%) of the gro\.,,crs attended primar) 

school education. 31 (26 5% ) had secondar) !>Chool education. and eight (5 .9%) had post-

pnmar) school education. \\hilc 9 (6.6%) had no formal education Seven (5 l % ) of the 

re~pondcnt!> had landholdrng of more than four hectare!>. erght (5.9% ) gro\\ers had bct\\CCn 

tv.o and four hectare~. \\hrlc 121 (89%) had le!>~ than two hectare~ of land. A total of in 
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(61%) growers were members of existing farmers' associations. while 53 (391Yo) were non­

members to farmers' associations 

4.3.1. I Man~o production profile 

All (I 00%) the inten icwed gro" ers · had mango trees planted 111 the backyards of their 

homes. Sevent)-Si' (55 .9%) of the growers had less than 10 years of experience in mango 

production. \\hilc 54 (44.1°1 0) gnmers had c'pencnce of more than 10 years. 

4.3.1.2 Mango production constraints 

The respondents reported '.'.-C\ era I constraints that hindered mango production in the stud) 

area. This ranged from in~ect pc~t to difficulties in weed control in the mango gardcm (Tahle 

4.2). On being a~l-.ed ahout the 111~cct problem<> being faced in mango production. the 

gro\\ers' r<1ted f1u1t th:~ (\\h1te l.1nae in fruits) a~ number one constraint (33 1°0) follm,ed 

b) the \\Ca\ er anb (11) mcnopte1a f"ormic1dae) at 31.2% and termite~ (.\facrotl.!nne' <>pp 

lsoptera Hodoter m 1t idac) ar 24 7° o Other 111~cct pc4't problems that growers percci\ ed to he 

minor mcludcd hlaci.. biting anh ( H) rncnoptcra· Formicidae) at 4.8%. mango seed \\CC\ ii<> 

(Stenoch<!t1" 111a11g1taa. Coleoptera · Curcul ion idae) at 3.8%. mango scales (Hern 1ptcra 

Cocco idea) at I 4% and mango <;tern borer in~ccts (Colcoptcra: Cerarnb) cidac) at 1°10. 
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Table 4.2: Man10 2rowers' perceived man20 production constra nts, 1yam IS c 0 d. tri t 

Constraints Frequency Percentage of growers who 

(N • 136) mentioned this rated this as their 

as a constraint main constraints 

Mango insect pest 132 97.1 36.8 

Poor market for fruits 95 69.9 24.6 

Bushfire 41 30. l 8.3 

Expensive farm inputs 30 22.1 6.6 

Destruction by strong storm 28 20.6 5.5 

Mango Disease 22 16.2 4.1 

Destruction by wild animals 17 12.5 3.8 

Theft of ripe fruits 15 11.0 3.0 

Limited knowledge 14 10.3 3.0 
' 

Small land holding 14 10.3 2.6 

Difficulties in weeds control 11 8.1 1.7 

.. 
I 

'1 

~- •.J.1.J Awareness about tephritid fruit fty pest 

fi 
l"'. Only 2.9% of the interviewed mango growers reported they knew what adult fruit fly look 
.t .. 

~ 
}:· like and none was able to relate adult flies to-larvae. The description of adult fruit flies by the 

f same respondents varied. These were that fruit flies were a black fly that lay eggs in fruits 

' (1.5%); fruit flies resemble common houseflies (0.7%) and that fruit flies were bigger flies 

(0.7%). Various reasons were given by the respondents for inadequate knowledge of fruit 

flies . These were a lack of people to tell or train farmers (27%), low education level (12.7%) 

and limited opportunity for exposure (10.3%). A total of 47.1% had no idea on the lack of 
I ~ .! l 

• fruif flies control among them. The fruit fly larvae were referred to in the local language as 
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"ludi aeme atar" literally meaning white maggots in mango fruits, while the adult fruit flies 

bad no local names in the study area. 

"3.1.4 Awareness about mango fruit damage and losses 

A total of 55.9% of mango growers were aware of the symptoms of damage on mango fruit 

usociated to fruit fly pest. The mentioned symptoms of damage were the presence of white 

Jarvae in fruits and fruits drop on the ground. On the extent of damage and loss of mango 

ftuits due to fruit flies, 5.9% of the growers' perceived that damage was very serious(> 70% 

loss), 0.7% said it was serious (41 to 70% loss, 5.9% said it was moderate (21 to 40%) and 

0.7% said it was low (~ 20%). The majority of the respondents (86.8%) had no idea on the 

atent of damage and loss of mango fruits due to fruit flies. 

4.3.1.S P'rflit fly management practices 

None of the growers had taken action to control tephritid fruit fly pests encountered on their 

. mango trees. The reasons for not attempting to control fruit flies mentioned by respondents 

i • .. were the limited knowledge on suitable control techniques among growers (26.5%), non-
•1 

'· ·~ availability .of insecticide to control fruit flies ( 19.1 %), lack of money to buy insecticide to 
\.J,11 

1, control fruit flies ( 13 .2o/~) and lack of equipment to spray fruit flies (3. 7%). However, 37.5% 

~. . 
~ of the interviewed growers had no reasons for not attempting to control fruit flies . 
~-
\ .~ 

4.3.1.6 Mango growers' access to agricultural extension services 

Only 5.9% growers interviewed had accessed agricultural extension information or advice on 

fruit flies. The various sources of advice were radios (five growers), fellow farmers through 

edUAl'tion t(>urs/exchange visits (two growers) and farmers' training (one grower). For those 

grpwers th~t had not accessed extension information/advice, the reasons were that there were 
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few or no extension workers in their area (26. 7% of them) and that the agricultural exten~ion 

workers were staying at a far distance from the mango growers (67.4% of them). 

4.3.1.7 Mango growers' future plan in mungo production 

The majority of the growers interviewed (94 .8%) reported they were interested to continue 

"ith mango production de~pitc the challenge of tcphntid fruit flies. Variou!> rea.,ons were 

provided b) the gro\\er~ for their continued interest m mango production I he~c \\ere 

because of the edible fruits for home consumption (86.3%). household income (70.6%). 

provision of shade (32 4%) and "mdbreal-. (22. 1 %) at home. and land security/ boundar) 

markers (1.5%) . Some of the gnmers were optimistic that there will be improvements in the 

markets for mango fruits in the near future (0. 7%) 

4.3.1.8 Way forn·ard to imprO\ e mango production In Oyam district 

In order to manage fn11t Ilic-. for unproved mango production. the interviC\\ed re!>pondent-. 

recommended man) '>tratcgie~ I hc-.c included the need for mango gro\\er<> to be trained 

(55.2%). di~trihution of appropriate pesticides and equipment (25 . 7%). prO\ is ion of !>Ced ling<> 

of le~~ ~U!>CCptiblc mango \anctie-. to farmer<> ( 15 4%) and provision of adequate log1!>tical 

support to agncu ltural c'\tcnsion "orkers (3 . 7% ). 

4.3.2 Fruit \ endors 

4.3.2.1 Profile and Mango fruit sales 

fhe profile of 15 fruit vendor<> mvohed in focu!> group discussions in the t\\O ~tud) location~ 

of l.oro and M)ene -;ub-count1e!> I!> as depicted in Table 4.3. rhc interv1e\\ed fruit \Cndor~ 

mdicated vaned education le\eb and experience!> in fruit sale busincs~ . All the \cndor-. 

mdicated that mango fru1h ... ale \\a~ their part tune job. 
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Table 4.3: Profile of the fruit vendors lnterviewe d t1 rom L oroan dM 1yene, 0 'yam d' t . t as r1c 

Factors Responses Frequency Percentage Mean 

Laro Myene Loro Myene percentage 

(n = 8) (n = 7) 

Years in ~I year I 2 12.5 28.6 20.5 

fruit sales I to 5 years 4 5 50 71.4 60.7 

> 5 years 3 0 37.5 0 18.8 

Education None formal I I 12.5 14.3 13.4 

level Primary s 4 62.S 57.1 59.8 

Secondary 2 I 25 14.3 19.6 

Post-secondary 0 I 0 14.3 7.2 

4.3.2.2 Sources of mango fruits and fruit sales , . 
From the result of the study, 19.6% (mean percentage) of the vendors indicated that the main 

source of fruits for their business was from their own mango trees. Other sources were from 

, other mango growers within and outside Oyam district (74.1 %) and from other vendors 
~ . 
~\ . 
. ., (6.3%). Roadside fruit marketing was the major fruit marketing method among fruit vendors. 

i Road travellers were indicated to be the major buyers of mango fruits by the respondents 

;i 
I') (73%), wltile the local communities were the other category of buyers as reported by 27% the .. 
~ 

~; vendors. 

4.J.2.3 Mango marketing constraints 

The growers' perceived marketing constraints were many. These ranged from the internal 

damage of mango fruits by fruit fly white larvae to no payment for fruits by travelling 
L \.~ ~ I <> 

passengers (Table 4.4 ). 
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Table 4.4: Perceived mango marketine constraints by fruit vendors, Ovam distract 

Marketing challenge Scores Mean Ranking 

Loro Myenc score 

• 
Internal fruit's damage by fruit fly larvae 5 5 5 1 

High transport cost 5 3 4 2 

Competition for fruits among vendors 3 3 3 3 

High market dues 3 3 3 4 

Poor market fac i 1 it ies 2 3 2.5 5 

Non-payment b) higlma) travellers 1 3 2 6 

4.J.2.4 Post-harvest handling of damaged mango fruits and access to extension allvice 

The vendors· actions on mango fruits found mfested with fruit fly larvae varied as presented 

in Table 4 5. Onl) one \endor received e'\tension information and advice on fruit fly pest. 

This was b) participating in farmers· exposure tour to a research station. 

Table 4 5: Post-han·est hand line of frmt fly damaeed maneo fruits, Oyam district 

Marketing challenge Score Mean Ranking 1 
Loro Myene score 

I 
t-~~~~~~~~~~~~~~~~~~-+-~~~-+-~~--<~~~~~~~~1 

Throwing a\\a~ of damaged mango fruits 5 5 5 1 

Mixing infested and non-damaged fruits for sale 4 3 3.5 

Leaving damaged fruit~ under the mango trees 2 3 

Burying of damaged fruits 4 

Burning of fruit fly damaged fruits 0 0.5 5 
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S.1 Fruit fly species 

CHAPTEH. FIVE 

DISCUSSION OF RESULTS 

Bactron:ra 1111·,ulem emerged 111 high number~ from incubated fruit'> compared to native fruit 

flies specie~ ( · ro,,, rl1c result of the stud) ~how<; that R 1m·ade111 i~ 1110~1 damag111g and 

devastating mango fruit fl) '>pccic'> in the !-tUd) area. The findmg confirms an earlier report 

that B 11mule11' b the mn'>t '>Cl iou~ fruit fl) pc'>t 111 llganda (Nemc}c. 2005. 01..ullol..\\an). 

2006). and i-. an important ... pccrc~ of fruit tl) re~ponsiblc for C\.tcnsrvc mango damage and 

economic In~-. aero~-. Afnca (l · l..c~1 . 2010b). In Ta1uan1a. Mwatawala el al. (2006b) also 

revealed that the h 1ghe~t damage of mango fru 1b was b) B 111rtulem. Simi larl). 111 We'>t 

Africa. B 1111 ·adem "' a -.cnou-. threat to mango \aluc cha111 (Va)S'>tere~ l'I ,if. 2009c) 

Current I) . B 1111 <1dem 1-. a -.pcc1c-. nf great economic -.1gmficance in A fr1ca. "here the 

increasing o1umhc1 of 111fc-.1cd lru1h indicate-. ih dc-.truction potential (l'vh\ala\\ala er al 

2006b) Thi-. "' hccJu-.c 111 11-. pPI) phagou<; nature. its rapid spread. in" a-.1\ ene-.<; and 

destruct I\ c nature. pt C\ alcnl L' and pt cdom inancc 1n al I mango 'aricties (Dre\\ et al .. 2005) 

The km number of the emergence of nathe -.pccies. (' m'" found in th1-. -.tud) confirm-. 

dorntnatton ol IJ 111\ '<ldt'lll 0\ Cl the native ( 0

1.'l'Llll//\ <,pccic._ fhis gradual di-.p! ,1ccment 

phenomenon \\,1~ ob-.cncd 111 "tud1c-. 111 I a111an1a b) M\\ata\\.ala el <1I (2009a) "here 11 \\a' 

concluded that B llll'<1dem dom111atcd the natl\e Caa11t/\ -.pcc1c~ 111 term~ of 1nfc,tat1on A 

~•m 1lar phenomenon \\a-. nh-.cn ed in -.tudie' in Ken}a ( El-.es1 l'I al . 2006) fhe di~placcment 

rnecham~m'>. accord111g to the l\\o authors. are the larvae compet1t1nn for the -.amc fol)d 

re!>ource-. 111 the ..,,1111e ft u1t ,111d the aggre!>~l\ c behaviour of B 1m·odem that do not lc;I\ c 

female!> of other lrull 11) ... pcc1c.., to la) the11 egg~ 111 the -.amc f1u1t~ In add1tron. the 

emergence ol ( " 1n\t1 lrom fn111-. ofonl~ t\\O mango varictre-.· Ddodn ·A11i..· ,111J Ddl)do 
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·Toto!' means the two varieties arc preferable to the C ro.w species than other~ . There is no 

conclusive evidence on this preference in this study 

5.2 Mango fruit damage and infestation indices 

The results of the present ~tud) indicate that fruit flies cause high damage and infestation 0!1 

mango fruits but do not necessarily damage all varieties equally. indicating that '\ome 

varieties are more susceptible to infestations than others. The high level of mango fruit 

damage and mfcstation rate re\ ealcd 111 the ~tud) is 111 an agreement with reports in 'itudie-; 

carried 111 other parts of Africa For e\.ample. in Ken)a (Ekesi et al .. 2006). damage on mango 

fruits of up to 58 3% ha~ been reported . Oamage on mango fruits has been reported ranging 

from 20 to 61. 7% in I a117ania ( M\\1lla" ala l't al .. 2009a). 10 to 57% in Benin (Va)s'iicres. el 

al .. 2009c) and bet\\ecn 60 and 85% in Ghana depending on the variety and season (Billah el 

al.. 2006). In I an7a111a and in Kenya. an 111festation inde\. of 175.8 B inmdens per kg of 

mango fruib ( M'' at:m ala t' f al . 2006a. 2009b) and 104.3 B rm·aJens per kg of mango fruit'i 

(Rwornushana t' I al 2008) ha-; been reported. rc~pcctivel) In Central and West Africa. B 

inrndl'm specie'> ~ho\\cd the l11ghc ... t 111fc,1a11on 1nde\. 111 mango (Va)ssiere~ et al 2009a) 

The rc~on~ for the vanatron 111 damage levels and infestation indices for B rnmdt'm among 

mango 'varietie~ found in the ~tud) 1s unclear. Several previous studies ha\ c sho\\ n that 

mango fruit peel fim111c~!> and th1ch.ne"" greatl) affect ov1po~ition preference of fnrit llre ... 

(Rossetto et al .. 2006) For tlm reason. female tephritids have high preference for frurb '"th 

softer pem:arp 0\ er tho~e "1th hard pcricarp for ovipos1tion (Balaga\\ i et al .. 2005) "hrch 

might explam the difference in the levels of mfestation and damage. This is an agreement to 

report by Griesbach ( 2003) 



5.3 Knowledge, Perceptions and Practices 

5.3.1 Mango growers 

Results of the stud) indicated that mango fruit production is dominated b) male<; (74.3%). 

while females represented onl) 25. 7% of vendor~ l'he ma.1ority of the respondent~ were in 

the acti\ e age. '' ith a good numher of tht:m he111g ) ouths. 1 he 111\olvement of) oung gnm er~ 

is a good 'ign for increa!>ed and <;U~ta1nable mango production and a better opportunit) for a 

successful a' enue for cn:at mg emplo) mcnt in the study area (Radii et "' . 2012 ). 

The rnajorit) of gnmer!> had formal basic education. impl) mg that most of the gro\\Cr~ are 

sufficient I) literate n11 ... can 11np10\ e the gnmers' acces<; to agricultural 111format1on and 

enhance adoptil)n of management p1 .1ct ICC!>. 1111 ... "' of an ad\ antagc hl!cau-.e educated farmer ... 

are general I) mnic open to 1111HH at I\ c idea., and ne\\ technologic!> that promote po'>lti' c 

change (M.idisa et ,i/. 2010) lmpnned crop production requires a high lc\el of education 

from farmers 111 order to effect I\ d) implement the recommended practices (Cro!>h) et "'. 

2000) fhe :>tUd) also re\ cakd the 11nportance of mango a!> a source of hou<;ehold fresh fruits 

and mcome. a!> ... hade (c ... thct1c \.ilue) 1n the comm unit). 111 the creation of'' tn<lhreai..., 111 

homestead!> and 111:,titutlllll'> and a-. ... ecurit}' mail-.s on land under cu-.tomar) land mheritancc 

Srm1lar lin<l1ng-. ''ere ob!>cl\cd 1n Ghana b) K\\asr (2008) Ho\\C\er. the ma.1orit) of farmer-. 

had small landhold111g!> \\ luch lim 1t the ex pun!> ion of mango production 

5.3.1.1 Kno" ledge on fruit ny pest constn•ints in mango production 

Frutt tl1e!> \H:n: percel\cd <ha ma1or 111scct pe!>t con~tramt. S11nilar ob!>enatron \\U!> made 111 

Ghana h) K"a"1 (2008) ,111<l Ahdullahi et"' (201 I l Similarl). 111 ran1an1a. l\1",1t;m.1la L'I 

vi (2006b). found that production of high-quality fruits \-.a!> hampered b) 111!-.ect pc-.t!>. 

cspcc1al1) fruit fl ics ( D1ptcr a r ephritidae ). Ill addition to ccono1111c and de\ dopmcntal 
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constraints. Fruit tlies arc the most important and notorious in~cct pests that cau~c serious 

damage to fruit and vegetable crops in mo~t tropical countries (Ekcsi and Billah. 2006). 

The result of the stud) ha~ revealed widespread concern~ among mango growers on the 

serious damage caused b) fruit flies on their mango. Severe damage of fruit<; due to IJ 

mvade11.1 \\as reported 111 Ken)a (E"csi et al 2006) and Tanzania (Mwata\\ala el al. 2006h) 

Studies b) M\\atimala l'/ ,r/ (2004) and by Ya)s~1crcs l'/ al. (2005) indicated that '>mallholder 

farmer~ complained about the effccb of th11t Ilic~ on their fruit production. rhe~c cffcch 

result in reduced quantit) and qua I it). hence <.ktrnnental consequences on mango gro\\e1 'i · 

earnings. 

S.J.1.2. Knon ledge of fruit fl~ pests 

The study r\.\ealcd limited "mm ledge about the frurt fly pest. Most of the mango gro\\crs did 

not "110\\ the adult frurt tlrc .... hut 1-.ne\\ the larvae. In addition. none of them 1-.nC\\ the 1111" 

bef\..-een fn11t fl) adult~ and rhe Ian ae. nor \\ere the) a\\are of the fruit fl) specie<;. mcludmg 

B mvadem specie~. rhc lanac \\ere popular!) referred to as .. K11d1 at'me atar·· \\h1ch mean~ 

the "hitc maggot.. . \\hcrca-. there \\a~ no name for an adult fruit fl) . The limited "nO\\ledgc 

among grcl\\er-. '" an 111d1cat1n11 of lack of contact hel\\een mango gro\\ers and agricultural 

e..;tens1on \\.Or"cr~ rill~ ->hO\\'i that grower'> do not personal!) tal-.C the lllitiati\C IO loo!-. for 

extension sen rec prm idcr-. . I he) rnstead \\ ait until there is a forum ~uch as farmer~· tour. 

training \\Orbhop or field da) to meet or consult them. imp I) ing that the demand-dm en 

approach for exten'.-lion ... en ice prm 1~1on docs not appeal to most mango gnn,cr~ 

rhe mango gr<mer~ need to 1mpr0\ c their "now ledge on econom1call) important fn11t tl) 

'>pcc1c~. c~pcc1alt) for 8 1111·adem. According to /\hdullahr et al (2011 ). "no\\ ledge of the 
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presence of fruit fly is crucial in aiding the development of solutions to minimize their effect 

and for mango growers' acceptance of new innovations in combating these pests. 

furthermore, it promotes farmers' collaboration with researchers in developing sustainable 

•-farm strategies to reduce the losses caused by the pest. Since fruit flies attack different 

fl!OPS in the same area, as noted by Kwasi (2008), their management must be based not only 

on a single crop such as mango, but should include wild and other commercially grown host 

plants. 

f,3.1.3 Fruit fly management by growers 

1\e study revealed that the mango growers in the study area do not undertake any fruit fly 

"8ll&gement measure. All the respondents (I 00%) used no control measure to reduce the 

.effect of fruit flies on the mango trees to produce fruits that will meet the needs of their 
I 

Customers'. ' fhe finding is consistent with findings of K wasi (2008), and it indicates that the 

. arowers are ignorant of the control measures. The lack of appropriate pest management, as 

: noted by Van Mele (2000), may be as a result of economic and structural reasons and ., 

~pobably due to the neglect of fruit growers by extension services of the responsible ,. 
~ aovemment ,ministries. 

Complains from the majority of growers (69.1 %) that predator weaver ants, Oecophylla 

· longinoda, were serious insect constraints on their mango trees is an indication of limited 

knowledge among the mango growers on the importance of weaver ants in the control of fruit 

flies. The predator weaver ants have been shown to effectively suppress fruit flies on mango. 

The insects are generalist predators that patrol a tree continuously seeking prey and abundant 

populalinns .control fruit flies effectively (Van Mele et al., 2007). However, as noted by 
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Smzogan el al. (2008). a majority of extension ~taff otlcn have negative attitudes toward 

weaver ants and arc unaware of their beneficial eflccts. 

Ry gro\\crs suggesting \ariou~ optwns as \\a}~ forward to addre!:>~ fruit fly problem., rn their 

area. it sho\\s the "ill among them to control fruit fly pest once !:>Upport i~ provided Among 

the e\.pectat1on the gnme1o;; mentioned were the provision of rn~ecticide and equipment for 

spra}ing their mangoe~. l'hi~ i~ an indication that growers are'' 1lling to use any available and 

affordable measures rncluding pesticide!:> to control the pest. However. indi!:>criminate 

pesticide use. as noted h~ Banjo el al (2010). llHl) lead to an e\.trnction of natural enemies of 

fruit flies. the de' clopment of re~i~tancc to the~e and other pests as \\ell a~ unJe.,1rablc 

environmental con~equencc., 

5.3.2 Fruit \"CncJors 

The stud) re\ealed that mango ... ale i., a sea~onal business and that vending in mango 1c; a 

rclati\CI) ne\\ phe1wme11011 I he ... tud} ha-. abo revealed that men. \\Omen. )OUth and 

children arc 1mol\ed 111 order to obtain mone) to help boost famtl) 111come~ and thcreb) 

reducing pm ert) I h1-. find mg ha~ demonstrated the importance of informal -;ector or trade rn 

the local econnm) I he challenge., faced b) mango vendors that included fruit rotting. stiff 

competition among -vendors for fruits, and price hikes b)' suppliers and tramporters \\ere 

obscr-ved rn a stud) 111 /1mbab\\e b) Manyanhaire el al. (2007) . 

5.3.2.I Awareness about fruit nies 

The !:>tUd) ha-. .,hm\n that the fruit 'endor., had general a\\arene!:>S about the damage on 

mango fnuts a~~ociated to fruit flies rhe presence of '"hite larvae due to infestation b) fruit 

fly '"a!:> pcrcci"cd a~ a ma.1or con!:>trarnt in mango fruit marketing. l'he stud) has rt.!\ ea led that 
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there is frequent transportation of mango fruits from within and from oubide the study area. 

Poor post-harvest handling and disposal practices whereby no precautionary mea~urc~ i~ 

undertaken by vendors to avoid spreading the pest to the pest-free area wa~ revealed by thi., 

study to be a common practice in the ~tudy area. 

5.3.2.2. Access to agricultural ntension ad\·ice 

The stud) has revealed that f1u1t \endors' access to agricultural e"\ten~ion advice is limited. 

fhi~ isju~t1ticd b) po~t-harvc~t handling practice~ among vendor~. especiall)' with re~pcct to 

disposal of mfc~ted mango l'n11ts Similar .;hortcom1ngs for c"\tension advice '"ere ob.,en ed 

by Van Mcie <'I ,i/. (2001) and Bad ii ct al .. (2012). Lad. of visits b) agricultural e"\ten~mn 

services can rc~u It in the c"\tcn-.1on cl tl!nts · inabi I it) to idcnt if~ pest~. poor pe~t management 

skills and lacJ.. of good 1-.thm ledge of the use of pe~ticide~ (Eli1abcth and Zira. 2009) 

5.4 Impact of tephritid fruit fly pest on mango production in Oyam district 

The occurrence and high IC\ cl" of mango damage b)' tcphritid fruit flies ob~en cd 1n tlm 

stud) suggest that fruit fl) pc~h ha\e a significant impact 111 the stud) area in man) \\a)~ 

Fir~t. a:-. a n.: ... ult of 1nfc..,tat1nn~ b) fruit Ilic:-.. large quantitie., of fn11t~ :-.impl) drop <ll'd 1ot on 

the ground under mango tree-. I he fruit lo~-. lead~ to the shortage of fruit~ v.hich prO\ 1dc a 

cheap ~ource of food nutrition . c-.pec1ally to mother~ and children. Accordmg to Griesbach 

(2003). nutrrt1onall). mango frurt<; contam almo!'lt all kmmn vitamin-. and e!'lsent1al mmerab 

which mcludc th1amrne. n1ac111. calcn11n and mm. The calorific value i~ mainl) dcn\ed from 

-.ugar<, and b a~ high a!-1 that of gt apes and lughcr than that of pears. apple~ and peaches 

Generali). mango p1ote111 content 1~ -;ltghtl)' higher than for other fruit~ C"\ccpt for a\ocadn 

With the increa ... ing fruit 11) pest threats on mangoes, the local people 111 the stud) area "ill 

have to ad_ju~t and de\ clop nc\\ copp111g strategics durrng the period of food shortage '' h1ch 
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coincides with mango fruit maturation and ripening. This may include looking for alternative 

sources of nutrients '"hich have social. economic. cultural and political implications to the 

• households. community and governments. 

Second!). the increase in infestation of mangoes by fruit flies. especiall) hy B im"(l(/em. 

without control has become an obstacle to continued access to better markets hy grower<> and 

vendors The fruits harvested for the market arc becoming uneconomical and are usuall)' 

exclusi\cl) for home consumption. fhis b because of loss of quality. rejections of !huts in 

the markeb. and lo~:. of lucrati\ e market opportunities. The households linked to mango 

production and selling "ill continue experiencing a drop in their incomes. The process of 

sorting requires basic kno\\ ledge. 1s time-consuming and costly. and reduces the quantities of 

mango for the market. ;\~ a n:-.ult of the pc't. farmers ''ill have to use much more resource~ 

into mango· production than before 

Third I) . "ith the l11n lied clforh to control fruit fl) pest. especial I) h) government C\.ten ... 1on 

and research agcnc 1c~. los ... e-. and damage!> to mangoes is continuous I) prm ok mg 

independent control cffl1rb b) 1ndl\ 1dual mango gro\\ ers These control mca ... urc ... arc not 

effecti\e. not kno\\ n h) other gro\\Crs and not pro\ en to he of any values in the control of 

fruit flies . l'h1~ rc~ulb 111 an ineffectl\C fruit fl) control and management. rhe rescan.hers and 

agricultural e\.tension \\Orker' are therefore under continuous pressure to hrmg out or 

. dissem111ate appropriate management options to farmers and other ... takeholdcrs. 

l.astl) . the incrca:.c 111 mango fruit 111festation~ h) fruit flies i:. making some of the farmer~ to 

abandon their mango trt:c:. or gardens and to lose the desire to maintain and/0r gnm more 

mangoe:. rl11<> ha ... effect ... on the development and rcvitalintion potential of marH!O mdu-,tn 
~ . 
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and 
11
npacts negative I) on the employment prospects of the informal .1oh market. As noted h) 

Jang t2007). loss of production of fruit tly host product has a significant impact on 

agriculture in terms of the los~ of potential production and markets due to threat" from fruit 

flies. and the high ccononm: co"t~ ~uggest their control arc important impact area'> . I hcrcforc. 

large resources ha\c to he mob1l11cd for effective management of fruit tly pest. 
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C'llAPTF.R SIX 

CONCLUSIONS AND RF.COMMENDATIONS 

, Based on the findings 111 this stud). the actual mango damage (ernnomic) ln.;;s due to fruit fl) 

pests· attack 111 the ... tud) area range ... from 7 6 to 84 3'Yo dcpcnd111g on mango \a11ct) 

Bactrocera 111\"cldC/1\ I~ the fruit fl) "flCCIC ... h1ghl) a ... snciatcd \\ ith the high k\cl or mango 

fruits damage Bl1th llKal .ind 1mp10\cd \a11ct1c.., aic bcmg attacked b) fruit tl1c~. In add1t1on. 

there i!> lim 1tcd kmm ledge on fruit fl) cont1 ol and management ~trntcg1e<> among mango 

stakeholder~ 

Recommendations 

Based on the r e~ulh ll f th i-.. -..tud) . the fol km mg~ arc recommended ·-

1. future 1 c ... ear ch -..tud 1c-.. -..hou ld ,11m at the /J 1111 ·ade111 fruit tl) ~rec 1c~ . ..,u.,ccpt ibil rt) 

of c ""t111g m.ingo ' ,111et1c-. Ill fr u11 fl) 111fcstat1on .... mango \ arret) 1mpnn cmcnt. 

altcrnatl\ c fr u 11 fl) ho-.i... ,1nd .1pprnprratc management strategie~ 

11 rhcre i.., a need for tlw p1Prnot1nn ot appropriate fruit fl) pe..,t management mca-..u1e.., 

''1th crnpha-..1-.. nn 111tcg1atcd pc..,t 111,magcment a ... thi-. 1~ a kc) to the dc\elopmcnt nf 

111 I here"' a need IP 1ncl1tpnrate ,1 ... 110ng. public relation~ polic) lll!P the ac!t\ t!te.., of the 

fruit fl) rnan.igcment related 111-..trtuttorh 111clud111g on fntt!~ \endor!> 

t\ f"rurt management -.hou Id be addr c ... -.ed to both local and e\.nttc mango \arr ct re ...... 111ce 

the) all -..uftcr fruit fl) 1nte~tat1nn~ and damage. 
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APPENDICES 

Appendix I: Questionnaires 

Respondent No: __ _ Date: __ /_/ 20 Interviewer: ---------

Name:----------------------------~ 

Sub-county: ________ Parish: ______ Village: --------

1.8 Profile of Respondent (Tic~ the Appropriate) 

J.1 Age: I. 15-35 years D 2. 35 - 55years D 3. 56- 64 years D 4. 65+ years D 

l.2 Sex: I. Male D 2. Female D 
1.4 What is your education level? i. None D ii. Primary D iii. Secondary (Lower) D 

iv. Secondary (Higher) D v. Tertiary Diploma/Certificate/Degree D 
I.S How large is your farm land (in Hactares)? 

i. < 5 < D ii.5-10 D iii.> 10 D 
l.6 Where have you grown your mangoes? 1. Backyard 0 2. Field D 
1.7 Do you belong to any farmers' group or association? i. Yes 0 ii.No D 

;.J.O Mango Production 

; ~.I For how long have you been a mango producer? 

: i. Less than 5 years D ii. Between 5 - I 0 years D iii. More than 10 years D 
:, 
:'2.2 Please name 5 major constraints you are facing in mango production? (Rank them) 

~I Constraints I 
Rank mg 
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2.3 Which arc the 5 insects disturbing you in mango production? (Rank them) 

3.0 Farmers' Knowledge and Perceptions on Fruit fly pest 

3.1 Have you ever seen an insect that resemble these one in the picture on these cards? 

i. Yes D ii. No D 

3. 2. If yes. please name the species of mango fruit fly shown in the picture. 

3.3 Please describe the relations between the insect and mango. 

3.4 In your\>wn assessment. what could be the level of mango fruit damage in your backyard 

garden/orchard due to this pest? ( l '~the fruu 111,,11/>ers to categorise) 

(i) Very seriou!:> (7-10 fruits out of 10 are infested) 

(ii) Serious (5-6 fruits out of 10 are infested) 

(iii) Moderate (3-4 fruits out of 10 are infested) 

(iv) Low (1-2 fruit~ out oflO are infested) 

(v) No opinion 

D 

D 

D 

D 
D 

.4.0 Fruit fly pest control 

4.1 a) Have you ever attempted to control fruit fly pest in your garden/orchard? 

i. Yes D ii. No D 
(If ye.'i continue lo ./ 2. 1f No KO to .J 5) (Use tahle below to answers ./ 2 a and .J 2 hJ 
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4.2 a) If yes. which method(s) have you been using to control fruit fly pest? 

b) How effective have been these control methods you have mentioned? 

Method used Effectiveness 

Very Fair 

I. 

II. 

111. 

Not 

4.3 If you were asked b)' a neighbour or a friend for advice. which of the above mentioned 

control methods would you recommend for him or her to use? (Give reasons) 

Method Reason(s) 

I II Ill 

I. 

II. 

Ill. 

No opinion 

4.4. If there is none. give reason(s) 
~~~~~~~~~~~~~~~~~~~~~ 

5.0. Access to Agricultural extension advisory service 

'5 .1. Have you ever been informed. trained or advised on mango fruit fl)' pest b) an) 

agricultural extension worker') 

i. Yes D ii. No D 
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5.2. If yes. what was the topics and by whom (or source)? 

l'opic Source 

i. ____________ --------

i1. -------------

5.3. If no. '"hat could be the reason(s)'.1 

Reason Rank mg 

I. 

II. 

... 
i 11 

No opinion 

6.0. Future Plan concerning Man~o production 

6.1. Are you' still interested m mango production despite the damage b) fruit tl) pe~t? 

1. Ye!- D ii . No D 
Gh·e reason(s) for )Our an~\\ Cl 

I. 

ii. _____ _ 

i 11 

6.2. Please suggest \\hat )OU thml-. ~hould be done m order to improve on fruit 11) pe~t 

management in this area? 

I. -------- - --- - - - ----------------

ii 

THANK YOU FOR YOUR TIME 
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Appendix II Checklist for Mango Fruit Vendors 

Sub county _ ________ Market point - - ------- Date ___ _ 

' 1.0 Brief introduction 

,. E:-..pla1n purpo~c and scope of the discussion 

,. Introduction b) participant~ 

2.0 Short information back~round from participants about themselns 

Age 

11. Se\. 

111 Lc\clofeducation 

i\ F\.pcnencc 111 fru1b sak bu~111es~ 

3.0 Major Topics 

,. Perceptions on the importance of fruit fly problem in their mango busincssc-.. 

-,. KnO\\ ledge on the fruit fl) pest biology . 

-,. Kno\\ ledge on the ~1gn-. and S) mptoms of mango fruits infested b) fruit fl) pe-.t~ 

,. KnO\\ ledge and undl..'r'>tand111g of mo\emcnt and trans location of fruit Ilic-. '' 1th111 

commu111t11.:~ and out~1dc 

,. Vendor~· assessment of their likelihood of effectively managmg tcphrit1d fruit fl) 

pests. 

,. What arc the challenge~ 111 mango fruit~ vending business? 
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