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ABSTRACT

Infectious bursal disease (Gumboro) is a highly contagious viral disease of poultry that produces effects such as
morbidity and mortality of the poultry birds which result in serious economic losses to the farmers as well as
reduce their productivity. Data were collected with the aid of well-structured questionnaires to elicit information
from 160 poultry farmers selected through multi stage random sampling technique. Data obtained were analyzed
using descriptive statistics and ordinary least square regression (OLS). Findings showed that all the farms visited
had at one time or the other had cases of gumboro disease, which affected birds of all ages with its attendant
losses of over 60% of the population of the affected flock. The presence of vermin in the various farms shows that
the causative virus is always present on the farm because they act as contaminated vectors that aided the
transmission of the disease. Result of OLS estimation technique showed that age, education and farming
experience were positive significant determinant of productivity. However, bird’s mortality, frequency of disease
outbreak and cost of treatment of gumboro disease has the effect of declining farmers’ productivity. To ensure
effective control and minimized economic losses, farmers were advised to use the combined measures of
biosecurity /hygiene and vaccination against the gumboro disease, vermin of all sorts should be screen out of the
poultry farms, extension agents should be encouraged and motivated to improves farmers” knowledge in the
management of disease control.
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INTRODUCTION

Infectious bursal disease (IBD) Ojo et al. (1973), first
reported the disease in Nigeria. Subsequent studies
have shown that the disease has acquired endemic
status among the Nigerian poultry populations
(Durojaiye ef al., 1984; Abdu, 1988). The importance of
the disease is represented by the high mortality,
reduced productivity amongst infected chicks and
accrued prone to other infections (Sharma et. al. 2000;
Zeleke et. al., 2005).

Infectious Bursal Disease (IBD) is a major setback
to productivity and profitability in the poultry
industries of both developing and industrialized
nations (Shane, 1997; Sainsbury, 2000; De-Wit et. al.,
2001). Musa et. al. (2012) estimated economic losses of
over three billion Nigerian currency by the farmer
over the period of 3 years (2009-2011) recurrent IBD
outbreaks. The economic losses associated with
outbreaks of IBD in farms appeared unimaginable to
the farmer. Many a times the farmer concern is the
present monetary mortality value of the lost flock and
never sees beyond if the birds were to survive.
Infectious bursal disease (Gumboro) had been
reported to cause heavier losses in chicken for up to
10-75% (Sah 1995). The disease is characterized by
lameness severe morbidity and mortality in chickens.
The disease is considered to be the Acquired Immune
Deficiency Syndrome (AIDS) of the chicken because it
adversely affects the chicken’s immune system. Bursa
of fabricius one of the organs responsible for antibody
production in chicken is usually invaded by the IBD
virus and get destroyed completely which in turn
results in very high losses in egg type layers for up to
36.65% (Singh 1994) and 20% (Rao et. al., 1990). Birds
of all ages were susceptible to IBD, however, losses in
between the age of 2-12 weeks were higher (32-76%)
than any other stage of life (Phillip and Moitra, 1993,
Van den Berg et.al., 2000). However, cases of IBD have
also been reported in chickens 14-20 weeks in Nigeria
over the years (Dashet et. al., 2009; Musa et. al., 2010;
Aiyedun 2014).

The higher incidence of IBD in egg type layers
could probably be due to poor vaccination and
susceptibility of chickens to IBD (Farooq et. al., 2000).
It was reported that vaccination against IBD at the age
of 14-21 days partially controlled the problem
(Kouwenhoven et. al., 1994), and that in spite of the
vaccination, atrophy of bursa could not be protected
even if there was a mild infection of IBD (Sultan and
Elsavy 1997). IBD is spread by contaminated water,
feed and faeces of infected animal (Rao 1997). Vectors
that can harbor the virus include the Ilesser
mealworms and rats. Clinical signs of IBD are;
elevated body temperature (111°f or 44°c) watery
diarrhea, anorexia, depression, ruffled feathers, head
trembles, sleepiness and lameness (Farooq et. al., 2000).
Morbidity approaches 80% in white leg-horns and 50%
in broiler (Sah 1995). Hyper virulent strains occur and
can cause up to 100% mortality. The virus is immuno-
suppressive and very common throughout the world
(Sah 1995). Immunosuppressed flocks have poor
performance that results in reduced economic returns
(Tactacan et. al., 2009). It has been a greater concern for

the poultry industry for the past decade. Indeed, its
“re-emergence” invariant or highly virulent forms
have been the cause of significant economic losses.
Post mortem lesions include enlarged bursa (2-4
times), which may be haemorrhagic and or
oedematous early (3-5 days) in the course of infection.
Other lesions are; an increase in kidney urates, swollen
necrotic spleen and increase mucous in the intestine
(Phillip and Motra, 1993). Diagnosis includes
oedematous swelling of the bursa of fabricius in
young  birds, clinical history, lesion and
histopathology.

As regards treatment of this disease, no specific
treatment is available. Use of multivitamins
supplement and antibiotic medication may be
indicated if secondary bacterial infection occurs.
Vitamins and minerals and or glucose in drinking
water to prevent dehydration replace lost electrolytes
and provide energy (Kouwenhoven et. al., 1994). Due
to the hardy nature of infectious bursal disease virus
and the widespread distribution of the virus,
prevention and control of this disease requires a well-
coordinated approach, balancing biosecurity /
hygiene measures and vaccination. In the context of
the above, it becomes imperative to study the
prevalence of the disease, the spreading among
poultry birds and the economic losses as it affects
farmers’ productivity in the study area.

MATERIALS AND METHODS
Study Area

The study area is Ogun state, Nigeria. The state has
natural vegetation that is broadly of two types: the
forest and the savannah vegetation which are almost
evenly distributed throughout the zone. The climate in
the state is characterized by a generally high but
uniform temperature, a high relative humidity and a
marked rainy season. The State is divided into four
Agricultural Development Programme zones (namely
the Egba, Ijebu, Remo and Yewa zones) by the Ogun
State  Agricultural = Development  Programme
(OGADEP) Authorities. The state has 20 local
government areas. What is the major economic activity
of the people of the state?

Sampling Procedure

The study respondents were selected through a multi-
stage sampling procedure. The first stage comprised a
random selection of two ADP zones from the four
zones delineated by Ogun State Agricultural
Development Programme (OGADEP). They are ljebu
zonal division i.e Ijebu North LGA and Odogbolu
local government areas; Egba zonal division i.e Odeda
LGA and Obafemi-Owode LGA. The second stage
involved random selection of five villages from each
of the four local government areas while the third
stage involved the random selection of one hundred
and eighty five poultry farmers irrespective of the type
of birds raised and the scale of farming operations in a
proportionate sampling method based on the list of all
poultry farmers obtained from the village extension
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agents covering these areas. However data collected
from one hundred and sixty respondents with
complete information were used for analysis.

Sources of data: Primary data were collected for this
study. The data were collected through the aid of well-
structured questionnaire. The questionnaire covered
the socio-economic characteristics of the poultry
farmers (like age, sex, level of education, house hold
size, and poultry farming experience), poultry inputs
and output activities (types of bird raised, number of
birds reared, feed consumption in kg, vaccination,
labour cost, total value of egg sold per farm, total
value of stocked at year end) and poultry management
activities (awareness of Gumboro disease, frequency
of occurrence, methods of diagnosis, control measures,
cost of treatment, diagnosis methods etc.). This was
achieved through the administration of questionnaire
and personal discussions.

Data Analysis
The data collected were analyzed using simple
descriptive statistics and multiple regression analysis.

Descriptive statistics: descriptive statistics involves
the use of frequency, percentages and standard
deviation. This was used to analyze the awareness,
incident and prevalence of gumboro disease outbreak,
vaccination methods, and control measures in the
study area.

Regression analysis

Ordinary Least Square regression was used to
determine the effect of gumboro outbreak on
productivity poultry farmers. The regression model is
implicitly specified as follows:

Y= f (Xq, Xo, X3, X4, X5, Xo, X7, X, X9, X10) ... 1)

The explicit form of the model is as follows

Y = Po + B1Xq + PaXz + PaXs + PaXs + PsXs + PeXe + PrX7 +
BsXs + PoXo+ P10X10 + Plevervvrrecrennne (2)

Where; Y= Productivity (Value of output/ value of
input); X;=Gender (1=male, O=female), Xo= Age
(years)

Xs= Education (years), X4= Contact with extension
agents (number of visit), Xs= Access to credit (1=have
access, O=otherwise), X¢= Farming experience (years),
X7= Household size (number), Xs= Mortality (number
of birds lost to gumboro), Xo= frequency of gumboro
outbreak (no. of occurrence), Xip = Cost of treatment
(Naira), p = error term

RESULTS AND DISCUSSION

Table 1 shows the distribution of respondents by the
type of poultry reared. Most (41.2%) of the farmers
were into broiler and layers production. About 28.1%,
16.3% and 5% of the poultry farmers reared layers
only, broiler production only and cockerels only
respectively while 9.4% of the sampled combined the
three enterprises. This indicates that poultry farmers
in the study area were likely to have cases of gumboro
diseases since the disease prevailed mostly in birds
flock

Table 1: Distribution of Respondents by type of

poultry birds reared
Type of birds Frequency Percentage
Broilers only 26 16.3
Cockerels only 8 5.0
Layers only 45 28.1
Broilers + Layers 66 41.2
Broilers + 15 9.4
Cockerels +
Layers
Total 160 100

Source: Field survey, 2019.

Table 2 shows IBD’s incidence, rate of occurrence and
mortality in the last two years. The result indicates
that all the sampled poultry farmers in the study area
were aware of the occurrence of gumboro disease as
they have had cases of gumboro disease outbreak on
their respective farm, suggesting that the study area is
an endemic for infectious bursal disease (IBD). The
prevalence rate of the disease in this area can be
categorized to be 50% (twice/year), 30% (thrice/year)
and 20% (once/year) respectively on large number of
farms. This is quite undesirable for the poultry
industry in this locality in that overall cumulative
losses to this disease can be enormous, if adequate
measures are not taken to control the disease. As
shown in Table 2, gumboro disease outbreak is
disastrous to most farms in the study area in the sense
that wherever and whenever it occurs, it produces
over 60% mortality in most cases. This further confirm
the observations of Philip and Moitra (1993), OIE,
(2004) that put the losses at 32-76% and Sah, (1995)
that reported losses in chicken for up to 10-75% due to
IBD.

Table 2. IBD’s incidence, rate of occurrence and
mortality in the last two years

Response Frequency Percentage
Have cases of

gumboro disease

Yes 160 100
No - -
Total 160 100
Rate of

occurrence

Once/year 32 20
Twice/year 80 50
Thrice/year 48 30
Total 160 100
Mortality rate

<50% 8 5
51%-60% 40 25
>60% 112 70
Total 160 100

Source: Field survey, 2019.
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Table 3 show the the ages birds affected by gumboro
disease. Majority (70%) of the poultry farmers opined
that birds were affected mostly at the 6-14 weeks of
age. 22.5% and 7.5% of the farmers claimed that birds
were attacked by gumboro disease at 14-20 weeks and
0-5 weeks of ages respectively. This indicates that
gumboro disease are more prevalent among young
birds of the age range between 6-14 weeks. This result
is in consonants with the findings of Philip and
Moitra, 1993, Van den Berg et.al. (2000), Musa et. al.,
(2010) and Aiyedun, ( 2014) that bird of ages of 2-12
weeks are mostly affected by IBD.

Table 3. Ages of birds affected by gumboro disease

Age of birds in week ~ Frequency  Percentage
0-5 weeks 12 7.5
6-14 weeks 112 70
14-20 weeks 36 22.5
Above 20 weeks - -
Total 160 100

Source: Field survey, 2019.

Table 4 show the poultry farmers’ response to the
period of vaccinating birds against gumboro disease.
Result shows that 55% of the farmers vaccinated their
birds against gumboro prior to the disease incidence
on farms while 45% of the farmers vaccinated their
birds after the attacked by gumboro disease. This
finding indicates that the disease still occurred even
after vaccination against the disease. This supports the
findings of Owoade et. al., (2004); Musa et.al., (2010);
Mbuko et.al., (2010) who reported outbreak of IBD in
vaccinated flocks. This could be due to failure of the
farmers to revaccinate their birds after the first
vaccination which they undertake at 14 days.

Table 4: Poultry farmers’ response to the period of
vaccinating birds against gumboro disease

Response Frequency  Percentage
Before incidence 88 55
After incidence 72 45
Total 160 100

Source: Field survey, 2019.

Table 5 show the response of sampled poultry farmers
to the observation of vermin on farms. Most of the
farmers agreed that vermin (i.e lizards, rats etc) live
with them on their various farms. This indicates that
the causative virus is always present on the farm. This
is because the vermin act as reservoir of infection for
the disease in that they harbor the virus and
cancontaminate the feed and water of poultry birds by
their activities in trying to share feed with birds from
time to time. This result corroborates the findings of
Lukert and Saif, (1997) that source of the continuous
infection to subsequent batches of chicks may be due
to persistence of the virus in the environment between
outbreaks.

Table 5. Response of sampled poultry farmers to the
observation of vermin on farms

Response Frequency Percentage
Yes 160 100

No - -
Total 160 100

Source: Field survey, 2019.

Table 6 shows the types of the personnel used for the
diagnosis of the disease condition and the control
measures adopted by the sampled farmers in the
study area. Results showed that majority (60%) of the
farmers engaged veterinary doctor, 15% engaged
animal health technologists and 25% of the farmers do
self-diagnosis. This indicates that a handful of the
farmers had requisite experience on disease diagnosis.
This supports the finding of Dashe et. al. (2009) who
reported that experienced farmers carried out
vaccination by them in order to reduce cost of
production. Control measures adopted by the farmers
(Table 6) revealed that 55% of the farmers relied on
vaccination as the method of control, 25% relied on
biosecurity or hygiene method and 20% of the poultry
farmers combined the two measures. This may explain
why the disease kept on recurring and prevalent in the
study area. This agrees with the findings of Okoye and
Uzokwu (2001) and Musa et. al. (2010). The few that
combined the application of the control measures were
right, in that viral infections are usually contagious
and can be easily spread, even in between farms by
visitor from an infected to the yet to be infected farm.

OLS Regression result

Table 7 presents the estimates of ordinary least square
regression results. The four functional forms of
regression were run and the Double Log gave the best
fit and hence the lead equation. This was based on the
magnitude of the R2 and the significance of the
explanatory variables. The value of coefficient of
determination R? was 0.662 and statistically significant
at1 % level. This implies that the included explanatory
variables accounted for 66.2% of the variation in the
productivity of poultry farmers. The adjusted R?2
(0.634) is a little lower than R-squared but not too
much suggesting that the model do not have a serious
over fittings problem. The F-statistic (F = 24.604***)
indicates that the overall model is significant at % and
Durbin Watson (2.886) indicates that the overall model
is significant and well behaved.

Table 6. Diagnosis and Control measures

Personnel engaged in Frequency  Percentage
diagnosis

Veterinarians 96 60
Animal health technologists 24 15
Self 40 25
Total 160 100
Control measures

Bio-security /hygiene 40 25
Vaccination 88 55
Combinationsof measures 32 20
Total 160 100

Source: Field survey, 2019.
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Result showed that variables of age, education and
farming experience were positive and statistically
significant while variables of extension contact, bird’s
mortality, frequency of disease occurrence and cost of
treatment were negative and significant determinant
of poultry farmers productivity. The co-efficient of age
is positive and significant (0.456 p<0.05). This indicates
that as the farmer increases in age likewise his
productivity increases. By implication, increase in
farmer’s age enable him to accumulate adequate
experience in the management and control of
gumboro disease which in turn has the advantage of
increasing his productivity. The co-efficient of
education is positive and significant (0.437 p<0.001).
This indicates that increase in farmer’s education by a
year will increase farmer’s productivity by 43.7%. An
implication that educated poultry farmers would be
able to promptly notice and take early preventive
control to combat the outbreak of the gumboro disease
which translate to improved productivity. The
coefficient of extension contact is negative and
significant at 5%. This indicates that poultry farmers
did not receive adequate information about gumboro
disease due to reduction in the number of extension
visits. This has the implication of declining poultry
farmers’ productivity by 12.1%. Information
dissemination is a necessary prerequisite to adequate
control measures against adverse effect of disease
outbreak on farms. The coefficient of farming
experience is positive and statistically significant
(0.343 p<0.05). This indicates that farmer’s experience

in taking appropriate measures of controlling
gumboro outbreak increases the productivity. It is
noteworthy that experienced farmer would be able to
stem the tide of declining bird’s population occasioned
by outbreak of gumboro disease which in-turn
increases productivity. This agreed with the findings
of Dashe et. al. (2009) that experienced farmers carried
out vaccination by themselves in order to reduce cost
of production. The coefficient of bird’s mortality due
to gumboro disease outbreak is negative and
significant at 1%. This implies that increase in number
of birds lost to gumboro disease has the effect of
reducing farmer’s productivity by 67.6%. This implies
that bird’s mortality due to gumboro disease outbreak
impacted negatively on the poultry farmers’
productivity in the study area. This is in line with the
findings of Aiyedun (2014) that direct losses due to
mortality of 82,469 poultry birds estimated about
24,555,460 million naira per year resulted in untimely
death of five poultry farmers. Similarly, the frequency
of gumboro disease outbreak on farms in the study
area has the effect of declining farmer’s productivity
by 54.1%. Result showed that increase in the cost of
treatment of gumboro disease has the effect of
declining farmer’s productivity by 41.2%. This
portends that it is better to prevent the outbreak of
gumboro disease than incur greater loss as a result of
treatment of the disease when eventually occurs in the
farms. This agreed with the findings of Ahmed and
Akhter (2003) that indirect losses as a result of
vaccination failure led to reduction in productivity.

Table 7: Regression estimates of Gumboro disease Outbreak on Productivity

Variables Parameters Coefficient T-value
Gender (X1) B1 0.356 1.378
Age (X2) B2 0.456 2.097**
Education (X3 B3 0.437 4.329%+*
Extension contact (X4 Ba -0.121 -1.885*
Access to income (Xs) Bs 0.006 0.785
Farming experience(Xs Bs 0.343 2.303**
Household size (X7) B7 0.564 0.258
Bird’s mortality (Xs) Bs -0.676 -2.588**
Frequency of occurrence (Xo) Bo -0.541 -1.876*
Costs of treatment (X10) B1o -0.412 -3.324x+*
Constant Bo 0.112 2.656%*
R2 0.662

Adj. R2 0.634

F-statistics 24.604**

DW 2.886

Source: Computed from field survey, 2019.

Legend: ***significant at 1%; **significant at 5%; *significant at 10%.

CONCLUSION

The study revealed that gumboro disease can be said
to be endemic i.e. always present as nearly all the
sampled farmers have had one cases or the other of its
outbreak on their farms. Findings showed that
gumboro disease affected bird of all ages and its
impact is so disastrous as over 60% bird’s mortality
occurred during the period. The study revealed
further that bird’s mortality, frequency of gumboro
outbreak and cost of treatment of gumboro disease has
negative effect on farmers’ productivity. The study

recommended that preventive measures such as
biosecurity and vaccination should be strictly adhered.
More importantly farmers should be observant
enough to detect signs of abnormalities or ill health
and separate affected ones from yet to be affected
ones. Dead birds should be removed from poultry
house immediately they are sighted and be burnt or
buried deeply where other birds will not have access
to the posted dead birds. Birds should be vaccinated
against IBD at least twice before 6 weeks of age.
Farmers should screen out vermin in the poultry pens
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by fumigating with formalin fumes periodically.
Extension agents should be motivated and encourage
to increase their number of visits to farms in order to
improve farmer’s knowledge in the administration
and management of disease control in the study area.
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