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Abstract 
 
The study investigated the level of awareness and constraints the farmers were facing 
in adopting effective biosecurity measures in Ekiti State. Primary data were collected 
using multi-stage sampling technique to randomly select 150 fish growers, out of 
which 144 questionnaires were recovered. Analysis was carried out using descriptive 
statistics, four-point Likert scale and multiple regression. The result showed that 76.4% 
of the fish farmers with mean age of 40.48±10.28years were married, 61.1% owned 
the land on which they farm their fish, 73.6% operated as small scale fish farmers with 
farm size of <1 hectare. About 91.0% knew about fish diseases, the main source of 
pollution on the farm was flooding while some (61.1%) experienced outbreak of fish 
diseases at juvenile stage. High cost of facilities, lack of financial assistance, poor 
knowledge on biosecurity, expensive laboratory charges and inadequate monitoring 
by extension agents was perceived as the major constraints. The farmers need 
financial help to get adequate facilities and to enlarge their scale of operation. 
Adequate extension services to enlighten them on the effective biosecurity measures 
should be adopted.  
 

Introduction 
 

Fish is a reasonably priced and important resource 
of animal protein which contains vitamins, minerals and 
oils with low level of cholesterol (Odoh et al., 2019). 
Gradual increase in human populace, revenues, and 
demography has brought about a rise in fish 
consumption due to of its nutritional significance over 
the years (FAO, 2014). However, there has been gradual 
decline in capture fisheries due to pressure from 
overfishing, climate change, pollution and the likes, yet, 
human population is rising daily and is expected to reach 
about 8.6 billion, 10.1 billion and about 12.7 billion by 
2030, 2050 and 2100, respectively (UN, 2019). 
Therefore, to make sure we are food secured, there is 
need to increase the production of protein-based foods 
for this ever increasing population through sustainable 
fish farming (Onyekuru et al., 2019).  

Fish farming is speedily advancing among other 
agricultural sectors because it has the tendency to 
create job opportunities and ensure there is no paucity 
of food because it is providing an exceedingly nourishing 
animal protein as well as indispensable micronutrients 
amid susceptible and vulnerable households (Ye and 
Cochrane, 2011; FAO, 2012). Fish farming has rapidly 
attained impetus as a ground-breaking and profitable 
means of providing employment and enriching 
household revenues within sub-Saharan Africa (Shava 
and Gunhidzirai, 2017). Nigeria now ranks amongst 
Africa’s largest producers of fish, only second to Egypt, 
whose aquaculture products have Nigeria as its main 
African market destination. The most cultured fishes are 
catfish and tilapia, but the country has the environment 
to support the farming of other tropical species in both 
fresh and marine water environments (Fact sheet, 
2019). In spite of the domestic production reported to 
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be approximately 800,000 metric tonnes, Nigeria still 
have about 1.3 million metric tonnes of fish to meet up 
with 2.1 million metric tonnes of yearly fish required. 
Nigeria however imports about 1.9 million metric 
tonnes of fish per annum to be able to meet the gap in 
the demand-supply (Agbo, 2015).  

The intensive culture of food fish which is intended 
to optimize fish production has led to outbreaks of 
various diseases, resulting in annual economic losses 
estimated at billions of dollars worldwide (Pridgeon and 
Klesius, 2012). According to Mutibvu et al. (2012) 
disease crisis, scarcity of quality water and feed as well 
as ineffective extension service delivery are the grave 
restriction on advancement of animal production fish 
inclusive while Adams and Yankyera (2015), reported 
that diseases and pests menace, insufficient veterinary 
offices and animal health professionals were the major 
three constraints affecting animal health management 
in northern Ghana. 

According to Huicab-Pech et al. (2016), a higher 
percentage of fish diseases (90%) in a controlled aquatic 
environment are associated with improper husbandry 
practices and inadequate implementation of biosecurity 
measures. Diseases have become one of the major 
challenges to aquaculture sustainability, reducing the 
efficiency by which input is converted into output (Brun 
et al., 2009). Diseases are causing reduction in the 
quality of the fish, loss of market access, increment in 
environmental infectious load and loss of jobs. Most 
aquaculture disease outbreaks have occurred in 
developing countries where over 90 percent of 
aquaculture takes place, reducing revenues, eliminating 
jobs, threatening food security, and undermining 
development goals. The generally small-scale and rural 
nature of aquaculture in developing countries means 
that the vast majority of diseases go undiagnosed, 
untreated, and undocumented, imposing an enormous 
burden on communities working to escape poverty 
(UNCTAD, 2018). Most important diseases affecting 
farmed fish have been unexpectedly carried to non 
native areas because of improper biosecurity measures 
(Noga, 2010). Biosecurity began as a set of 
precautionary measures designed to reduce the risk of 
transmission of infectious diseases in crops and 
livestock, quarantined pests, invasive alien species, and 
living modified organisms (Koblentz, 2010). A sound 
biosecurity program for a fish or shellfish aquaculture 
facility is intended to incorporate disease prevention, 
disease monitoring, cleaning and disinfection between 
production cycles and general security precautions 
(Smith, 2012). Good biosecurity also includes reducing 
stressful conditions that can make fish more susceptible 
to disease; this involves the practices, habits, 
procedures and policies used to prevent the 
introduction and spread of disease causing organisms as 
well as invasive species. The fundamental on-farmstead 
biosafety standards as documented by Assefa and 
Abunna (2018) should consist of the following: “isolation 
of a new fish stocks previous to stocking within existing 

fish stocks/isolation of dead fish, sanitation, traffic 
management, sterilization of water, and allocation of 
risk-free feed”. There are numerous potential sources of 
entry for an infectious agent into an aquaculture facility, 
which include additions of new stock, contaminated 
water or feed; humans, animals or equipment and 
subclinical carriers within the existing stock.  

Increased fish production is needed to boost food 
security for the ever increasing human population, 
coupled with declined in catch from the wild. All hands 
must be on desk to ensure that the introduction or 
spreading of diseases and diseases causing agents are 
reduced to the barest minimum in the aquaculture sub 
sector towards adoption of biosecurity measures at all 
levels to improve fish production and ensure food 
availability. Therefore, this study was designed to 
examine the level of awareness and constraints of 
biosecurity measures sin the study the area.  

The main objective of this study is to examine the 
level of awareness and constraints of biosecurity 
measures among farmers in Ekiti state, Nigeria. The 
specific are: 

1. To examine some socio-economic characteristics 
of fish farmers in Ekiti State 

2. To ascertain the awareness of farmers on the 
prevalence of fish diseases and transmission routes in 
the study area 

3. To examined the constraints to adoption of 
effective biosecurity measures in the study area 
 

Materials and Methods 

 

Description of the Study Area and Data Collection 
 

The research work was carried out in Ekiti-State, 
Nigeria (Figure 1). Ekiti state is located between 
Longitude 40 5 1 and 50 4.51 East of the Greenwich 
meridian and Latitudes 70 151 and 80 5 1 North of the 
Equator in Southwestern Nigeria and covers an area of 
6,353km2. Its climate is of the West Africa monsoon 
type with dry and wet season, its annual rainfall ranged 
from 750 mm in the northern zone to 1200 mm in the 
southern zone, temperature ranges between 210C to 
340C with little variation throughout the year and annual 
average relative humidity is about 90 % at 7:00am and 
65 % at 4:00pm. Two distinct types of vegetation are 
predominant in the study area namely; the derived 
savannah vegetation to the northern peripheries and 
the rain forest belt covering larger percentage of the 
total land area to the south (Olujobi et al., 2013). The 
land is buoyant in agricultural resources with cocoa as 
its leading cash crop (Bakare et al, 2014). 
 
Data Size and Sampling Technique 
 

One hundred and fifty (150) fish farmers from the 
three ADP zones in Ekiti State were chosen through 
multi-stage sampling technique (ADP zones to blocks to 
cells). Forty (40) respondents were randomly chosen 
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from 5 blocks in Ikere zone out of which four cells were 
selected from each of the 5 blocks. Forty (40) 
respondents were randomly chosen from 6 blocks in 
Isan zone out of which three cells were randomly 
selected, then seventy (70) respondents were selected 
from 5 blocks in Aramoko zone, being the zone with the 
largest number of fish farmers according to the 
information gathered from Ekiti State Ministry of 
Agriculture and Natural Resources (Fisheries 
Department). Information was collected from the 
respondents on their awareness and constraints they 
face in adopting some effective biosecurity measures on 
their fish farms through structured questionnaires. 144 
questionnaires were recovered and analysed out of the 
150 questionnaires which were administered.  
 
Data Analysis 
 

Data obtained from the field was subjected to 
descriptive (frequency counts, mean and percentages) 
and inferential statistical analysis, using Statistical 
Package for Social Sciences (SPSS-Version 21) software. 
In ascertaining perceived constraints faced by the fish 
farmers in adopting biosecurity measures on how to 
enhance fish production, a four-point Likert-type scale 
with options of strongly agree, agree, disagree and 
strongly disagree with nominal values of 4,3,2 and 1 
respectively was used to obtain responses from fish 
farmers. 
 

Results 
 

Socio-economic Characteristics of the Respondents 
 

Data on the socio-economic characteristics of the 
fish farmers is presented in Table 1, this showed that 
76.4% of the respondents were married while only 

23.6% were singles, 43.1% had a household size that 
ranged between 5 and 6 with a mean of 2.04±0.84, 
65.3% of the respondents encountered were within the 
age range of 30 and 39 years (39.6%) with mean age of 
40.48±10.43. Also, 61.1% of the fish farmers own the 
land on which they carried out their fish farming 
activities. The analysis also showed that majority of the 
respondents had a monthly revenue above N70,000 
from both fish farm profit and their off-farm income. 
This indicated that fish farming business is lucrative 
enough to be a source of revenue to fish farmers to 
sustain their family. 
 
Fish Farming Management Systems in the Study Area 
 

Table 2 showed 96.1% of the respondents were 
involved in monoculture, while just a few (6.9%) 
practiced polyculture. It was observed that 73.6% of the 
fish farmers operated on small scale with a land size less 
than 1 hectare. About 33.3% of the fish farmers 
produced between 1 and 2 tons of catfish per 
production cycle. This low production might not be 
unconnected with the small scale production level. 
 
Level of Awareness of Fish Farmers in Ekiti State on 
Fish Disease 
 

The fish farmers’ awareness of fish diseases (Table 
3) showed that 91.0% of the respondents knew about 
fish diseases and pathogens. It is believed that this 
awareness will enable them to identify when there is risk 
on their farm and steps to be taken. Nearly 60.4% of the 
respondents had occasionally witness disease outbreak 
on their farm, about 61.1% believed that majority of 
disease outbreaks occurred at the juvenile stage which 
may be as a result of the source from which the juvenile 
were purchased, or they may be prone to stress from 

 
Figure 1. Map of Ekiti State Showing the three ADP zones in the state 
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Table 1. Some socio-economic characteristics of the fish farmers (n=144). 

Variables Freq. Percentage (%) Mean 

Marital Status    
Single 34 23.6  
Married 110 76.4  
Household size    
Less than  4 41 28.5  
4 – 5 62 43.1  
6 – 8 35 24.3 2.04 
Above 8 6 4.2  
Age    
Less than 30 19 13.2  
30- 49 94 65.3 40.48 
50 – 59 20 13.9  
60 and above 11 7.6  
Land ownership    
Owned 88 61.1  
Leased 33 22.9  
Rented 18 12.5  
Borrowed 5 3.5  
Average monthly income from all sources    
Less than N30,000 19 13.2  
N 30,000- N50,000 45 31.3  
N 51,000- N70,000 28 19.5  
Above N70,000 52 36.1  

Source: Field Survey 
1USD $ = N440 (Parallel market exchange rate) 
 

 
Table 2. Management practices of the respondents (n=144). 

Variables Freq. Percentage (%)  

Type of fish culture    
Monoculture 134 93.1  
Polyculture 10 6.9  
Culture Species    
Clarias 130 90.3  
Tilapia 4 2.8  
Clarias/Tilapia 10 6.9  
Scale of operation    
Small scale production (< 1ha) 106 73.6  
Medium scale production (1-2.5ha) 35 24.3  
Large scale production (>2.5ha) 3 2.1  
Volume of production per cycle    
Less than 1 ton 27 18.8  
1 - 2 tons 48 33.3  
3 - 5 tons 38 26.4  
Above 5 tons 31 21.5  

 
 
Table 3. Level of awareness of fish farmers in Ekiti state on fish disease 

Variable Frequency Percentage (%) 

Do you know about fish diseases and pathogens   
Yes 131 91.00 
No 13 09.00 
Frequency of disease outbreak   
Always 20 13.90 
Occasionally 87 60.40 
Never 37 25.70 
Size of affected fish   
Fry 14 9.7 
Juvenile 88 61.1 
Fingerling 13 9.0 
Grow out 11 7.6 
Fingerling/Grow out 3 2.1 
None 15 10.4 
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rough handling during transportation to the farm while 
78.5% of the respondents had experienced outbreak of 
fish disease on their farms as a result of poor 
management practices. 
 
Risk Factors Identified by the Fish Farmers 
 

Table 4 showed that 63.0% of the respondents 
indicated that flooding was the main source of pollution 
into their fish farm, causing the introduction and/ or 
spreading of pathogen and diseases on farm resulting in 
fish kill. Also, 36.1% of the respondents indicated that 
predators that gain entrance into their farm were also 
carriers of disease causing organisms thus their removal 
would reduce the spread of infectious diseases. Forty-
five point eight percent (45.8%) of the respondents 
made use of stream/river water for culturing of fish, 
14.6% used well water, 28.5% borehole, 9.0% claimed 
they used spring, while 2.1% used rain water, which they 
do not screen for pathogen before use. 

 
The Constrains Faced by Fish Farmers in Adopting 
Biosecurity Measures 
 

Constrains faced by the respondents in adopting 
biosecurity measures is as presented in Table 5. They 
include high cost of facilities, lack of assistance, lack of 
proper biosecurity knowledge, expensive laboratory 
charges, inadequate monitoring by extension agents, 
lack of knowledge on prophylactic treatment, 
inaccessible laboratory, lack of fund, lack of awareness, 
lack of pathogen free water source, biosecurity 
measures are costly,  disinfection/ foot dip poses effect 
on footwear, lack of disease free/certified fish seed 
source, spray of disinfectant is preferable to foot dip/ 
hand-wash, large household size can affect level of 
compliance to biosecurity measures, 
relatives/friends/staff access not easy to control, 

biosecurity measures are unreliable, lack of adequate 
land for separation of units/facilities and changing/ 
showering on the farm is not convenient. 
 

Discussion 
 

Socio-economic Characteristics of the Respondents 
 

The result of the socio-economic characteristics of 
the fish farmers were in line with the works of Omitoyin 
and Sanda (2013), Thompson and Mafimisebi (2014), 
who revealed that majority of the respondents in their 
study were married thus the farmers would be expected 
to strive to embark on the management strategies that 
will avert diseases outbreak on their farm and enable 
them to be able to make profit for the use of their family 
wellbeing. The household size range is similar to the 
findings of Omitoyin and Fawehinmi, 2016 in Osun State 
but lower compared with the result of Akwanyi et al. 
(2019) who reported that fish farmers in Kakamega 
County, Kenya have an average of 7 members which 
indicated that they are likely to use family labour at their 
fish farms and this reduces production cost. However, 
Pandey, D.K. and Upadhayay (2012) in their work in 
Kulubari, West Tripura concluded that family size that is 
more than 5 is a larger family size. Also Silva et al. (2016) 
affirmed that larger households normally tend to have 
higher productivity as a result of availability of more 
labour, which most times are free, thus increasing the 
profitability of the venture. According to Ngeywo et al. 
(2015) age is a key factor in productivity and profitability 
performance of the farmer. It was observed that many 
of the fish farmers are still in their productive ages which 
is in agreement with the work of Apata (2012), Omitoyin 
and Fawehinmi, (2016). Younger people tend to be more 
energetic, adjust faster, and adopt new technologies, 
thus may be more productive than the elderly who may 
be more conservative. Pandey and Upadhayay (2012) 

Table 4. Risk factors identified by the fish farmers. 

Variables Freq. Percentage (%) 

Source of pollution   
Agricultural waste 24 16.7 
Industrial waste 4 2.8 
Household waste 14 9.7 
Flood 73 50.7 
None 29 20.1 
Points of entry of pollutants   
Vector 10 6.9 
Predators 52 36.1 
Wild fish 11 7.6 
Pollutant 14 9.7 
All 16 11.1 
Vector/predator 6 4.2 
None 35 24.3 
Source of water   
Rain water 3 2.1 
Stream River 66 45.8 
Well water 21 14.6 
Borehole 41 28.5 
Spring 13 9.0 
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reported that more participation of young and middle 
age group of peoples in fish production in the Tripuna. 
The work of Kumar et al. (2015) showed a shifting 
pattern from old age to young age which means that 
aquaculture is drawing the attention of the younger age 
bracket. Personal ownership of the land on which 
farming activities was carried out is in tandem with the 
works of Hasan et al., (2013) and Olasunkanmi, (2012). 
Availability of owned land by the fish farmers would 
make it possible for them to be able to have adequate 
land space for expansion facilities, maximum biosecurity 
measures and for fish production expansion. Ugwuba 
and Chukwuji 2010 in their study however reported lack 
of land for pond establishment as one of the constraint 
to aquaculture in eastern part of Nigeria. Susilowati et 
al. (2011), is also of the opinion that farm ownership 
type may have influence on biosecurity adoption. Extra 
source of income is needed to enable fish farmers adopt 
necessary biosecurity measures that will enhance fish 
production through diseases reduction. According to 
Diiro (2013) off- farm income is expected to provide 
farmers with some capital for purchasing productive 
inputs such as improved fish seed, feed, lime and 
fertilizers. Reardon et al., (2007) considered off-farm 
income as an important strategy for rural households to 
overcome credit constraints in many developing 
countries. 
 
Fish Farming Management Systems in the Study Area 
 

The involvement of most the respondents in 
monoculture, is similar to the work of Omobepade, et 
al., 2014, Okpeke et al., 2015 and Olatunji and 
Ogunyemi (2016) who observed same trend. Kudi, et al., 

(2008) attested to higher profitability of catfish 
production over other types of fish. Catfish is poly 
cultured with Tilapia for two major reasons, to reduce 
precocious reproductive nature of the Tilapia (Fagbenro, 
2004) and to provide extra income for the farmers. 
Limbu et al., 2016 and Shoko et al., 2016 observed 
similar trend in their work among small scale farmers in 
Tanzania. The small scale nature of the fish farmers with 
a land size less than 1 hectare is a big challenge to 
mechanisation. Land could be affected by lack of access 
to credit facility and this might impede expansion of 
farm and its availability for building of separate facilities 
for effective biosecurity measures and also reduce 
farmers’ income. The result is in agreement with the 
work of Adebo and Ayelari (2011) who found that 
majority of the fish farmers in Ekiti and Ondo States had 
less than 1 ha of fish farm. However, it is not in line with 
Okere and Adeleye, 2014 who reported that the fish 
farmers in their study areas claim to be operating large 
scale fish production systems. The low fish production 
might not be unconnected with the small scale 
production level. There is thus the need for the farmers 
to be assisted in order to expand the scope of their 
business to meet the protein requirement and demand 
of the people.  A number of studies have indicated that 
agricultural production in Nigeria is still characterised by 
small farm holders (Ijere and Mbanasor, 2000). 
According to Abah and Petja (2015) factors such as 
inadequate access to adequate land, traditional 
methods of cultivation, inadequate access to credit, 
inadequate processing and storage facilities, small farm 
size, and inadequate access to farm inputs will lead to 
lower production. 
 

Table 5. Constrains faced by the respondents in adopting biosecurity measures. 

Variables Mean Std. Deviation Rank 

High cost of facilities  2.9097 1.13995 1 
Lack of assistance 2.8542 0.81908 2 
Lack of proper biosecurity knowledge 2.8194 1.126 3 
Expensive laboratory charges 2.8056 1.33421 4 
Inadequate monitoring by extension agents 2.7708 1.26667 5 
Lack of knowledge on prophylactic treatment 2.7153 1.04221 6 
Inaccessible laboratory 2.6458 1.15552 7 
Lack of fund 2.6111 1.36955 8 
Lack of awareness 2.5694 1.28277 9 
Lack of pathogen free water source 2.4931 0.92363 10 
Biosecurity measures are costly 2.4514 1.02983 11 
Disinfection/ foot dip poses effect on footwear 2.4306 1.23839 12 
Lack of disease free/certified fish seed source  2.375 1.46223 13 
Spray of disinfectant is preferable to foot dip/ hand-wash  2.3472 1.1363 14 
Large household size can affect level of compliance to biosecurity measures  2.3403 0.88628 15 
Relatives/friends/staff access not easy to control  2.2708 1.20731 16 
Biosecurity measures are unreliable 2.2708 1.32864 17 
Lack of adequate land for separation of units/facilities  2.25 1.06764 18 
Changing/ showering on the farm is not convenient  2.0347 1.39135 19 
Wearing jumpsuit/overall on the farm is not convenient  1.9653 1.24267 20 
Wearing rain boot on the farm is not convenient  1.9306 1.19821 21 
Disinfection, hand-wash/ foot dip can affect make-up, cream, pedicure/manicure  1.7847 1.31778 22 
Disinfection, hand-wash/ foot dip can affect the skin  1.7639 1.18844 23 
Biosecurity measures are time consuming 1.6806 1.37232 24 
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Level of Awareness of Fish Farmers in Ekiti State on Fish 
Disease 
 

The fish farmers’ awareness of fish diseases will 
enable them to identify when there is risk on their farm 
and steps to take to minimise it.  Subedi et al. (2009) in 
Yunnan Province, China and Okunlola (2010) in Delta 
State, Nigeria are of the opinion that consciousness and 
awareness will leads to better adoption which will 
enable decision makers make informed decisions on 
their farms for sustainability. Occasionally disease 
outbreak as witnessed on the farm as a result of poor 
management practices is in line with the work of Okeke 
and Adeyemo (2014), Maina et al. (2017), while disease 
outbreaks occurring at the juvenile stage may be as a 
result of the source from which the juvenile was 
purchased, or be prone to stress from rough handling 
during transportation to the farm. Obosi and Agbeja, 
2015 reported that majority of the farmers in their study 
area bought fish seeds from another farm where the 
source was not ascertained or certified. This practice is 
against the FAO recommendation that the purchase of 
fingerlings/post larvae should be from producers selling 
certified Specific Pathogen Free (SPF) stock. This will 
curtail the introduction and spread of infectious disease 
leading to fish mortality. 

 
Risk Factors Identified by the Fish Farmers 
 

Flood was observed to be the main source of 
pollution into their fish farm, causing the introduction 
and/ or spreading of pathogen and diseases on farm 
resulting in fish kill. Adebo and Ayelari (2011) reported 
in their work that majority of fish farmers in Ekiti state 
experienced flooding resulting in great loss with more 
than half of them loosing between 3501 to 5000 fishes 
at a time and thereby concluded that most of them did 
not embark on any control measures. Predators that 
gain entrance into the farm were also carriers of disease 
causing organisms. According to Okwodu (2016), 
predators in fish pond include birds, frogs, snakes, 
insects, and carnivorous fish. Their removal will reduce 
the spread of infectious diseases. Stream/river, well 
water, borehole, spring, rain water, must be screened 
for pathogen before use. This is in agreement with the 
works of Maina et al. (2017) and Mavuti et al. (2017) in 
Kenya who reported that rivers are the main pond water 
sources. However, Mdegela et al. (2011) in Tanzania, 
reported highest infestation rate with intestinal 
parasites in fish farms where river water is mostly used.  

 
The Constrains Faced by Fish Farmers in Adopting 
Biosecurity Measures 
 

The perception of the fish farmers on the 
constraints they faced in adopting biosecurity measures 
is akin to the discovery of Awotide et al. (2016), that 
farmers in rural Nigeria with access to credit or farm 
support are more likely to participate in adopting new 

technologies including biosecurity measures. In the 
opinion of Ayoade and Akintonde (2012) in Osun State, 
Nigeria unbalanced visits and unsatisfactory trainings 
from the extension representatives have resulted in 
reluctance or late acceptance of innovations by farmers.  
Gangasagare and Karanjkar (2009) in Maraathwada 
Region of Maharashtra also noted that majority of 
farmers did not care to vaccinate and accept other 
health measures for their animals. Ashraf et al. (2013) in 
Punjab, Pakistan opined that farmers do not have 
technological knowledge and they lack resources to 
create interest toward technical attainments. More 
importantly, role of extension field staff was negligible. 
Brennan and Robert (2012) drew a conclusion from their 
study in North-West England that even though some 
farmers were observing a set of biosecurity measures, 
these they do once in a blue moon or in an inappropriate 
manner because of their perception such as: lack of 
established effectiveness of practices, insufficient fund, 
unavailability of time, lack of appropriate training of 
veterinary surgeons, manufacturers and other herd 
animal specialists. Yanong and Erlacher-Reid (2012) is of 
the opinion that knowledge on biosecurity and fish 
health management assists in development of 
precautionary measures against disease outbreak. 
 

Conclusion 
 

In view of the great importance attached to 
adoption of biosecurity in reducing fish loss and 
improving fish production, this study presented 
information on the farmers’ perceptions and the 
constraints they face in their effort towards adopting 
biosecurity practices. In conclusion, the farmers should 
be encouraged to obtain their fish seed from a reliable 
and diseased free source, carry out basic biosecurity 
measures, acclimatise their fish properly before stocking 
and these fish should be handled/transported with 
adequate care to minimise stress/damages that could 
increase their vulnerability to fish diseases. Farmers 
should be enlightened more on the importance and 
benefit of adequate biosecurity measures, be provided 
with accessible/affordable veterinary services and 
financial support, while the extension services should be 
strengthened to give adequate training to farmers on 
health management practices that will help in boosting 
their production, thereby enhancing food availability. 
 

Ethical Statement 
 

The work was basically a survey work using 
structured questionnaire and focus group discussion. No 
animal or live specimen trial was involved. Individual 
respondents/participants were duly briefed about the 
purpose and content of the project and only willing 
participants took part in the survey.  An informed 
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