Agriculture, Forestry and Fisheries
2016; 5(3): 57-63
http://www.sciencepublishinggroup.com/j/aff

doi: 10.11648/j.aff.20160503.15

ISSN:2328-563X (Print); ISSN:2328-5648 (Online)

2 J' v ) 2
otlencePl

Science Publishing Group

Assessment of Mango Pests, Diseases and Orchard
Management Practices in West Nile Zone of Uganda

* . .
Dan Acema” , Baron As1ku1, Emmanuel Odamaz, Dickson Egama2

' Agroforestry Unit of Abi Zonal Agricultural Research and Development Institute, Arua, Uganda
2Soil Fertility Enhancement Unit of Abi Zonal Agricultural Research and Development Institute, Arua, Uganda

Email address:
acemaowens@gmail.com (D. Acema), baronasiku@yahoo.com (B. Asiku), odama.e7@gmail.com (E. Odama),
egama_dickson@yahoo.com (D. Egama)

*Corresponding author

To cite this article:
Dan Acema, Baron Asiku, Emmanuel Odama, Dickson Egama. Assessment of Mango Pests, Diseases and Orchard Management Practices in
West Nile Zone of Uganda. Agriculture, Forestry and Fisheries. Vol. 5, No. 3,2016, pp. 57-63. doi: 10.11648/j.aff.20160503.15

Received: May 19, 2016; Accepted: May 28, 2016; Published: June 7, 2016

Abstract: Exotic mango varieties can improve the livelihood security and increase profitability of mango growers in
Uganda. There are however, several factors like pests, diseases and orchard management practices which limit mango
production and productivity. The study sought to investigate farmers’ knowledge and perceptions of mango pests and diseases
and orchard management practices in West Nile zone (WNZ) of Uganda. Farmers growing exotic mango varieties were
selected from six districts namely, Arua, Maracha, Koboko, Yumbe, Moyo and Nebbi in WNZ. Both purposive and simple
random sampling techniques were used to identify 90 respondents who were interviewed with a semi structured questionnaire.
The data was analyzed both descriptively and inferentially. Chi square tests were used to analyze farmers’ perception on pests
and diseases. Multinomial logit was used to analyze factors influencing choice of orchard management practices. The results
showed a significant variation in perception of farmers on incidence, severity and yield loss due to various pests (fruit flies,
seed borer, termites, scales and mealy bugs) and, diseases (anthracnose, bacterial black spot, powdery mildew, algal leaf spot
and sooty mould). Farmers’ choice to take a particular management practice like pruning, spraying, manuring and mulching
were influenced by age of mangoes, extension service, education level and sex. It was concluded that many pests and diseases
of exotic mangoes existed in WNZ and sound scientific orchard management practices were still lacking among the mango
farmers. The study recommended awareness creation on various mango pests and diseases, and capacity enhancement of
farmers and extension staff on scientific orchard management practices.
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dry Northern, Northeastern and West Nile zones.
Traditionally in Uganda, mangoes have been known to
grow wildly with little or no husbandry practices [2]. The
mango varieties grown are predominantly local. Most local
varieties are high in fiber and require less attention in their
growing [3]. The Uganda government’s call on households to
produce high value and marketable crops has however led to
introduction of exotic mango varieties in the country [2]. The
exotic varieties are of superior qualities; they have higher
juice yields, good flavor and no strings; and are more
appealing to both the local and the international market [3].
Since their introduction in the country in late 1980°s, the
exotic mango varieties have spread to all mango growing

1. Introduction

The Mango, Mangifera indica L, which belongs to the
family of Anacardiaceae, is one of the most important
tropical and subtropical fruits of the world and is popular
both in fresh and processed forms [1]. It is called as the king
of fruits on account of its nutritive value, taste, attractive
fragrance and health promoting qualities. In Uganda,
mangoes are by far the most common fruit country-wide [2].
They are ‘volunteer’ fruits growing in all parts of the country
by gift of nature and adapt to all ecological zones of the
country, dry or humid, montane and lake shoreline. However,
areas of highest intensity are those in the relatively hot and
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areas of Uganda [2]. Some of the exotic mango varieties
grown in West Nile zone of Uganda include; Tommy Atkins,
Kent, Haden, Keit, Zillate, Palvin, Palmer, Alphonso, and
Irwin among others [4].

Mango plant suffers from a number of pests and diseases
at all stages of development i.e. right from nursery stage to
grown-up tree stage. Even fruits at pre-harvest stages are
affected making them unsuitable for marketing and export
[5]. Some of the mango pests as reported by different authors
include; beetles, fruit flies, red banded thrips, mango tip
borer, scales and seed weevil [6, 7, 5, and 8]. While the
diseases include; Anthracnose caused by fungus
Colletotrichum gloeosporioides, bacterial black spot caused
by Xanthomonas campestris pv mangiferae-indicae, algal
leaf spot caused by green alga parasite Cephaleuros virescens
and Powdery mildew caused by fungus Oidium mangiferae
[9, 10, 11]. There is generally poor management of mango
pests and diseases among farmers in Uganda [4]. As such,
some of the mango pests like fruit flies have been reported to
have a devastating effect on mango production in Uganda
[8]. Consequently, the existing level of productivity in mango
growing belt of Uganda is disheartening [2].

Being a new agro-enterprise in West Nile Zone (WNZ),
varied knowledge gaps exist on pests, diseases and fruit tree
management of exotic mangoes among farmers. This is
because possibilities of diseases and pests transfer from the
origin of exotic varieties are high [12]. Besides, the crops
may also be attacked by pests and diseases that might have
been living on alternate wild plants that were of little concern
to the farmers. All these are mysteries unknown to exotic
mango farmers and researchers in WNZ. Accordingly, there
is dearth of information about exotic mango pests, diseases,
and orchard management practices in the zone. This study
therefore, sought to establish farmers’ knowledge and
perceptions of mango pests and diseases and examine
orchard management practices employed by farmers.
Ascertaining various prevailing mango pests, diseases and
orchard management practices in WNZ is useful to set
research agendas, for planning campaign strategies and
developing messages for communication to the farmers.

2. Materials and Methods
2.1. Study Site

The study was conducted in West Nile zone. The zone lies
at 2°10° and 3°49’ latitudes and 32°05’ longitudes in North
Western part of Uganda. Six districts were covered in the
study: Arua, Maracha, Koboko, Yumbe, Moyo and Nebbi
districts.

2.2. Survey

A survey was conducted from June to August 2014 in six
districts of WNZ. A total of 90 mango farmers were
interviewed. Both random and purposive sampling
techniques were used. Six exotic mango growing districts
were purposively selected within the region and from each

district, fifteen mango farmers with orchards under
production with trees aged 5 years or older were randomly
chosen for interviews guided by a semi structured
questionnaire. Interviews were conducted with the selected
individuals because they allowed face to face interaction
between researchers and the respondents.

This made probing and explanation of unclear questions
possible. The major variables covered in the questionnaire
included; the socio-demographic factors, agronomic practices
and the major mango pests and diseases. The content of the
questionnaire and type of questions asked were agreed upon
after key informant interviews. The questionnaire was
pretested and revised.

Farmers’ knowledge and perceptions on mango pests and
diseases and major orchard management practices received
special emphasis. To evaluate farmers’ pest and disease
perceptions, they were first asked to record the most important
pest and disease problems. For each of the major pests and
diseases, their incidence, severity and estimated yield loss
were ranked on a 3-level scale (low, moderate and high)
following [13]. On average, each questionnaire took 1.5 to 2.5
hours of interview with each farmer, followed by a visit to the
orchard. The visit to the orchard was aimed at cross checking
the answers given by the farmers. In every orchard visited, 10
trees were randomly selected and surveyed for pests, and
symptoms of pests and diseases. The orchard management
practices employed by farmers were also established.

Survey data were encoded and statistical analysis were
accomplished using Statistical Package for Social Sciences
version 16 software. Percentages were based on the number
of respondents rather than using the total sample. In cases
where multiple responses were obtained, total sample size
was used. Chi square tests were used to analyze farmers’
perception on pests and diseases. Multinomial logit was used
to analyze factors influencing orchard management practices
adopted by farmers.

2.3. Description of the Multi Nomial Logit (MNL) Model

Let Y denote a random variable taking the values {1, 2...J}
where J is a positive integer and let X denote a set of
conditioning variables. Here, Y represents the aspects of
orchard management practices (weeding, mulching, pruning,
manuring and spraying) and X denotes the various socio-
demographic and other factors. Assuming that each
respondent practices a discrete, mutually exclusive aspect of
orchard management practice which depends on the socio
demographic characteristics and other factors X, the sum of
the probabilities is unity. Following [14], the MNL model for
management practices is:

R

PT'Ob(Y = j)=m,j = 0,1,] (1)

Where f; is a vector of coefficients on each of the
independent variables X.

The indeterminacy in the model Equation (1) needs to be
removed. This can be achieved by assuming that f, = 0. This



59 Dan Acema et al.: Assessment of Mango Pests, Diseases and Orchard Management
Practices in West Nile Zone of Uganda

way the probabilities sum to one, so only J parameter vectors
are needed to determine the J + 1 probabilities. Therefore, the
probabilities can be estimated as:

X[)’j

Swd = 0L B0 (2)

. _ e

Prob (Y =j/X) = —1+Z}]<=1
For j=1, the binomial model form is obtained. The model

implies that we can compute J log-odds

P
In (P—ﬂi) =

For the independence of irrelevant alternatives (ITA)
assumption to hold, Pj/Pk should be independent of the
remaining probabilities. The parameter estimates of the MNL
model provide only the direction of the effect of independent
variables on the dependent (response) variable, but estimates
do not represent the actual magnitude of change and
probabilities. According to [15], estimating the marginal
effects which are functions of the probability itself and
measure the expected change in probability of a particular
choice being made with respect to a unit change in an
independent variable from the mean solves this problem.
Therefore, by differentiating equation (2) with respect to the

explanatory variables, the marginal effects of the
probabilities are:

X (B - B) = X'Bjifk=0 ()

oF;

L = P (- Sheo P Bi) = B(B-B) (4

2.4. Variables

6j =

The choice sets in the orchard management criteria
included; “Weeding,” “Pruning,” “Spraying” “Manuring” and
“Mulching.” These constituted the dependent variables.
Descriptive statistics were obtained and the option with the
highest frequency in the choice set was taken as the base
category. The independent variables consisted of;, Age of
mangoes, level of education, sex, age of respondents and
extension services. All the independent variables are either
metric or dichotomous in nature while the dependent
variables are non-metric.

3. Results and Discussions
3.1. Common Mango Pests and Diseases

Farmers did not know most of the pests and diseases by
name. They described them mostly as related to a particular
symptom or by the plant part under attack. This helped the
researchers to exactly identify the pests and diseases. The
major mango pests and diseases reported by farmers in the
West Nile zone have also been described as major problems
in Vietnam [13] and Papua New Guinea [16].

3.1.1. Pests

Mango fruit fly was the most common pest mentioned by
87.8% of the respondents. The farmers complained that the
pest caused enormous destruction to mango fruits leading to
great losses. The incidence, severity and yield loss estimates

due to the pest rated high in all the districts. The commonest
species of mango fruit fly observed in all the orchards in the
zone was Bactrocera invadens. This result is in agreement
with [8] who reported B. invadens as the most prevalent fruit
fly species in Uganda.

High yield loss due to mango fruit flies was estimated
most in Maracha district (100%) and least in Nebbi district
(9%). The disparity between the two districts could be due to
the type of mango orchard establishments, management
practices and mango varieties in the districts. It was noted
that most mango orchards visited in Nebbi district were
mixed with other fruit trees like citrus, guava and pawpaw
that are alternative hosts for mango fruit flies [17].
Accordingly, this reduced the pressure of fruit flies on mango
fruits. Conversely, in Maracha district where most mango
orchards were established in pure stands, pressure of fruit
flies was high. Besides, most orchards in Maracha district
were poorly managed and all these led to escalation of the
pest in the district. This result is consistent with [8] who
reported that in poorly managed mango fields, damage and
crop losses due to fruit flies can be up to 100%.

Mango seed weevil (Deanolis albizonalis) was the second
most mentioned pest in the region. High percentages of
respondents reported incidence of seed weevil in all the
districts. The percentage of respondents who estimated
severity and yield loss due to the pest were significantly high
(»=0.003 and p=0.001) respectively in Maracha district. This
could possibly be attributed to farmers’ inadequate
knowledge on management of the pest because [6] noted that
where the pest is well managed, yield loss due to it can be
greatly reduced.

Termites as a mango pest were reported by 47.8% of the
respondents. The termites were easily identified by farmers
and their damage on mango trees were in various forms
depending on the species of termite involved. These included:
stems cut near the base; attack just below the ground surface,
extending upwards until the stem was ring barked or
downwards until the tap root tapers off and was severed; roots
were penetrated and hollowed out; stem was penetrated and
galleries excavated within it. Earth tubes on the ground or trees,
were common in termite infested areas. The damages caused
by termites to trees have been reported elsewhere in Uganda
by [18]. Farmers reported the level of termite damage to
mango trees to be most severe in dry periods. A similar
negative relationship between termite damage and rainfall was
reported by farmers in the Darfur region of the Sudan [19], and
this is consistent with the general notion that peak termite
attack on crops and trees occurs during dry periods [20]. This
could therefore, explain why termites were a problem most in
Moyo district which is relatively drier than the other districts
visited. Other pests reported included; mango scales (40%) and
Mealy bugs (35.6%).

In general, pest incidence was correlated with pest severity
at 5% level of significance (Kendall’s tau-b= 0.25, P<0.05).
Estimated yield loss due to insect pests was strongly
correlated to estimated pest severity at 0.1% level of
significance (Kendall’s tau-b= 0.41, P<0.001). Table 1.
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Table 1. Percentage of farmers estimating incidence, severity and yield loss of major mango pests in different districts of West Nile Zone.
Incidence Severity Yield loss
Pest Cramer’s v Cramer’s v Cramer’s v
Ar Ma Ko Yu Mo Ne Ar Ma Ko Yu Mo Ne Ma Ko Yu Mo Ne
Fruit fly
Low 0 0 0 0 0 0 13 0 15 29 0 0 13 0 0 0 0 33
Moderate 27 27 38 64 0 25 0.40* 27 0 0 42 45 50 0.43%* 33 0 38 57 27 58 0.47%%*
High 73 73 62 36 100 75 60 100 85 29 55 50 54 100 62 43 73 9
Seed borer
Low 0 10 10 10 10 40 60 30 40 0 50 0 90 40 60 30 80 0
Moderate 50 30 40 40 30 10 0.29 NS 40 20 60 60 50 70 0.47*** 10 10 40 30 20 70 0.51%**
High 50 60 50 50 60 50 0 50 0 40 O 30 0 50 0 40 0 30
Termites
Low 43 0 56 25 33 0 43 17 13 0 44 67 57 17 38 17 56 67
Moderate 43 33 33 13 11 67 0.43 NS 29 17 75 33 56 33 0.52* 14 66 12 50 11 33 0.40 NS
High 14 67 11 38 56 33 28 66 12 67 0 0 29 17 50 33 33 0
Scales
Low 20 0 0 0 0 0 40 0 0 50 25 50 40 0 60 50 25 50
Moderate 20 63 50 50 25 63 0.40 NS 0 57 60 0 50 13 0.46 NS 40 71 20 50 25 0 0.45 NS
High 60 37 50 50 75 37 60 43 40 50 25 37 20 29 20 0 50 50
Mealy
bugs
Low 33 0 38 13 0 0 67 50 0 0 40 50 67 0 38 0 60 50
Moderate 67 25 0 37 60 67 0.47 NS 33 0 50 50 60 0 0.51%* 33 50 0 13 0 50 0.56%*
High 0 75 62 50 40 33 0 50 50 50 0 50 0 50 62 87 40 0

a. Chi-squared was used to test significance. NS= not significant, * significant at 10% level, ** significant at 5% level, ***at 1% level
b. Ar = Arua, Ma = Maracha, Ko = Koboko, Yu = Yumbe, Mo = Moyo and Ne = Nebbi district

3.1.2. Diseases

Farmers’ knowledge about diseases was less extensive
than their knowledge about pests, and the attributed yield
losses due to diseases were lower. This sharply contrasts with
[13] who reported higher attributed yield losses due to
diseases by farmers in Vietnam.

Anthracnose (C. gloeosporioides) was the most mentioned
(89.8%) mango discase in West Nile zone. Its incidence and
severity were estimated significantly high in Maracha district
(p=0.04 and p=0.009) respectively. The high incidence and
severity estimates of the disease in Maracha district could be
attributed to close spacing of the mangoes. During the survey
it was noted that most mangoes in Maracha district were
spaced 6m by 6m and the crowns had intertwined. Such close
spacing promotes wet, humid, warm conditions that favor
anthracnose infections in the field [11].

Bacterial black spot (Xanthomonas campestris pv
mangiferae-indicae) was prevalent in all the districts visited. It
was mentioned by 67.8% of the respondents. The severity and
yield loss due to the disecase were rated significantly high in

Moyo district (p=0.01 and p=0.000) respectively. This implies
that Moyo district experiences high rainfall and temperatures
concomitantly, a condition that is reported by [9] to escalate
the disease. Since the commonest mode of spread of the
disease is through infected planting materials [21] it means that
most seedlings planted in Moyo district were infected.

Powdery mildew (O. mangiferae) was another important
mango disease in WNZ reported by 58.8% of the
respondents. The diseases was encountered most in Koboko
district (64%). Under severe blossom and fruit infection, crop
losses due to powdery mildew attack have been reported to
be high [10]. This is because the affected flowers and fruits
drop pre-maturely, reducing the crop load considerably or
might even prevent fruit set. This explains why there was a
relationship between severity and yield loss due to powdery
mildew in Moyo district. Both were rated significantly high.
Other mango diseases mentioned included Algal leaf spot (C.
virescens) and sooty mould (Table 2).

From these results it is clear that most mango diseases
reported in the zone were fungal in nature.

Table 2. Percentage of farmers estimating incidence, severity and yield loss of major mango diseases in different districts of West Nile Zone.

. Incidence Severity Yield loss

Disease Cramer’s v Cramer’s v Cramer’s v
Ar Ma Ko Yu Mo Ne Ar Ma Ko Yu Mo Ne Ar Ma Ko Yu Mo Ne

Anthracnose

Low 17 14 23 29 36 29 42 36 0 23 07 43 25 14 38 46 50 o4

Moderate 33 21 15 14 43 o4 0.34%** 25 21 62 77 64 50 0.38%** 50 64 15 38 0 29 0.39%**

High 50 65 62 57 21 07 33 43 33 0 29 07 25 21 46 15 50 7

Bacterial black

spot

Low 40 25 0 25 16 50 0 0 60 75 57 50 80 75 0 25 0 40

Moderate 40 50 80 75 42 40 0.35NS 60 75 0 25 0 50 0.52%* 0 0 60 75 57 60 0.57%***

High 20 25 20 0O 42 10 40 25 40 0 43 0 20 25 40 0 43 0
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. Incidence Severity Yield loss
Disease Cramer’s v Cramer’s v Cramer’s v
Ar Ma Ko Yu Mo Ne Ma Ko Yu Mo Ne Ma Ko Yu Mo N
Algal leaf spot
Low 20 18 22 9 11 17 0 18 33 27 44 50 40 55 22 9 44 33
Moderate 40 27 44 45 33 33 0.14NS 60 55 11 9 44 33 0.39* 20 0 33 36 56 33 0.40%*
High 40 55 33 45 56 50 40 27 56 64 11 17 40 45 44 55 0 O
Powdery
mildew
Low 0 10 36 25 20 50 30 40 9 0 40 50 60 60 36 0 0 0
Moderate 60 40 0 25 60 50 0.42* 70 50 36 50 0 17 0.44%* 0 0 64 50 40 67 0.54%**
High 40 50 64 50 20 O 0 10 55 50 60 33 40 40 0 50 60 33
Sooty mould
Low 29 33 0 34 25 60 43 11 33 17 25 20 43 22 100 17 42 40
Moderate 43 22 67 33 38 20 0.25NS 29 67 34 50 38 60 0.24NS 29 4 0 67 29 20 0.36NS
High 29 44 33 33 38 20 29 22 33 33 38 20 29 33 0 16 29 40
a. Chi-squared was used to test significance. NS= not significant, * significant at 10% level, ** significant at 5% level, ***at 1% level.
b. Ar = Arua, Ma = Maracha, Ko = Koboko, Yu = Yumbe, Mo = Moyo and Ne = Nebbi district.
3.2. Orchard Management Practices orchards in Uganda. Consequently, orchards were

Weeding was the most common orchard management
practice, mentioned by over 92% of the respondents. The
popularity of this practice could be attributed to the type of
orchards established in the region. It was noted that most
orchards in the region were intercropped with annual crops
that required regular weeding for their good performance.
Therefore, in the process of weeding the annual crops, the
mangoes benefitted along. Use of herbicides to control weeds
in mango orchards was very low among the mango farmers.
Yet [22] reported that at some stage, use of herbicides to
control weeds in fruit orchards is very ideal because it does
not temper with the root system of the trees.

An equal percentage (50%) of respondents reported
mulching and pruning, while application of manure to improve
soil fertility was mentioned by 48.9%. About 43% of the
farmers mentioned spraying to control pests and diseases.

Irrigation as one of the orchard management practices was
not mentioned by any of the respondents in the zone. This
because most mango farmers in the zone depended on rainfall,
with irrigation either too expensive or not available. The
farmers believed that the region still received enough rains that
met the water requirements of the mangoes. Besides, mangoes
were perceived by farmers as hard crops that can withstand
long dry seasons. Such kind of beliefs made farmers not to
provide additional water for the mangoes during dry season.

Although farmers employed some orchard management
practices in their fields, they did not do it the right way. As
such, most mango farmers interviewed lacked basic skills on
good orchard management practices. This finding is
consistent with [4] who reported poor management of

unscientifically managed in terms of irrigation at critical
stages, tree nutrition, pruning, disease and insect pest
management. In the study area, mango was a commonly
neglected crop in terms of management, but became
important only during the harvesting season. This resulted in
low and poor quality production in the zone.

3.3. Factors that Determine Management Practices
Employed by Farmers

A descriptive summary of the explanatory variables is
shown in (Table 3) and the results of the Multinomial logit
regression are shown in (Table 4). The management practice
with the highest frequency in the choice set was taken as the
base category. In all cases “weeding” had the highest
frequency and was therefore the base category.

The average age of mangoes was 7.4 years and ranged
from 5 to 13 years; suggesting that most farmers had some
experience in management of mangoes. The respondents had
an average age of 36 years.

Table 3. Description of explanatory variables (N=90).

Variable Measurement Expected sign
Age of mangoes Continuous +
Gender Dummy (1 = male, 0 = female +/-
Age of respondents  Continuous +/-
Dummy (0 = No education, 1 =
Educational level ~ Primary, 2 = Secondary, 3 = +
Institution and 4 = University)
Extension Services Dummy (1 = Yes, 0 = No) +

Table 4. Factors affecting mango orchard management practices adopted by farmers in West Nile zone.

Dependent

Spraying (pests and

et Pruning e Manuring Mulching

P GRS B P- value B P- value B P- value B P- value
2.44%%* 0.002 0.495 0.406 -0.121 0.835 -0.718 0.340

Education level 0.807 0.131 0.796* 0.086 0.466 0.277 0.441 0.341

Sex 0.111 0.937 -1.309 0.354 0.860 0.403 2.202%* 0.037

Age of respondents -0.257 0.585 -0.230 0.593 0.045 0.908 -0.092 0.843

Extension services 4.537 *H* 0.001 4.857*** 0.000 3.400 *** 0.005 2.373 * 0.073

*** Significant at 1%, ** Significant at 5% and * Significant at 10%.
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Age of mangoes, education level of farmers, sex and
extension services significantly influenced mango orchard
management practices adopted by farmers at different levels
of significance. Age of respondents had no significant
influence on any of the management practices adopted by
mango farmers (Table 4).

3.4. The Management Practices and Factors that
Influenced Farmers’ Choice of the Practices

Pruning as a management practice was significantly
influenced by age of mangoes and extension services at (p =
0.002 and p = 0.001) respectively. Generally, as the mango
trees grow old, more branches form and the canopy expands.
This warrants pruning to shape the trees and open up the
centers, allowing free movement of air and sunlight into the
tree and the crops beneath. Similarly, extension services also
significantly influenced pruning of mangoes. This is because,
extension probably equipped farmers on advantages of
pruning and how to practically carry out pruning hence
enabling them to prune their trees.

Spraying against pests and diseases (pesticide use) was
positively related to extension contact and was significant at
1 percent o level. Thus an increase in extension contact
increased the probability of adoption of pesticide use in
mango production in the study area by 4.857. The result is
at variance with [23] who found a negative correlation
between extension contact and pesticide use in rice
production in Ghana. The result is however consistent with
[24] who found a positive relation between agrochemical
use and extension contact. From our study, we deduce that
as farmers contact with extension agents increase, they are
able to get more information on use and management of
pesticides. Hence an increase in extension contacts
increases the likelihood of pesticide use in mango
production by farmers.

Spraying against pests and diseases was also positively
influenced by education level of farmers at 10 percent level
of significance. This implies that the tendency to spray
mango orchards increased with increase in education level
of farmers. This is possible because, education helps
farmers to read and follow instructions on pesticide
containers. Understanding such instructions prevents
farmers from misuse of pesticides, hence promoting their
usage. This result is in tandem with [25], who reported a
positive influence of education level on pesticide use
among citrus farmers in Pakistan, but sharply contrasts with
[23] who found no significant influence of education level
on pesticide use among rice farmers in Ghana.

Manuring of mango orchards was significantly and
positively influenced by access to extension service at 1
percent o level. From Table 4 it is evident that a unit
increase in extension contacts increases the probability of
manuring by 3.4. This is possibly so because extension
services inform farmers on the benefits of manuring their
orchards, hence promoting the practice. The results are in
agreement with [26] who reported a significant influence of

extension services on manuring among maize farmers in
Kenya.

The ability of farmers to mulch their mango orchards
were significantly influenced by sex of the respondents and
extension contact at 5 and 10 percent o level respectively.
Mulching was done to protect the roots and base of plants
from extreme temperature, moisture changes and improve
the quality of the soil and also stop the growth of weeds.
Mulching in the zone was mostly done using dry grass and
crop residues from the fields. The magnitude of the work
could explain why sex had a significant influence on the
practice. This is because, in West Nile zone, men are
believed to engage in hard laborious work like, pruning,
spraying and digging among others. Women usually engage
in less risky light work like harvesting weeding of crops
among others. It was noted during the interviews that
mulching was considered a less laborious work, hence fit
for women. Besides, the materials used for mulching made
the practice to be mostly done by women. Therefore, based
on the nature of the work the significant influence of sex is
justifiable. This result contrasts with [27] who found no
significant influence of sex on mulching.

4. Conclusion

The results of this study reveal that farmers’ perception
on incidence, severity and yield loss due to the different
pests and diseases varied across the districts. The five
major pests and diseases believed to cause enormous
destruction to mangoes in the zone include: fruit flies,
seed borer termites, scales and mealy bugs for pests and
anthracnose, bacterial black spot, powdery mildew, algal
leaf spot and sooty mould for diseases. The knowledge
level of farmers on most mango pests and diseases in the
zone was low. Good orchard management practices like
timely pruning, spraying, weeding, manuring and
mulching were still lacking among the mango farmers.
The many pests and diseases coupled with unsound
scientific orchard management practices threaten the
zone’s exotic mango production potential. Therefore, to
improve exotic mango production in the zone, awareness
creation among farmers about the various mango pests and
diseases is vital. There is also need to build the capacity of
farmers and extension staff on scientific orchard
management practices as a key to development of mango
industry in the zone. Future studies should focus on
development of technologies for control of mango fruit fly
and anthracnose that were the most rated pest and disease
in the zone respectively.
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