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Abstract

The study evaluated the present scenario and effectiveness of the prevailing systems of biosecurity policy
in microalgae culture premises of different shrimp hatchery in Cox’s Bazar, Bangladesh. The knowledge,
attitude and practice (KAP) survey tool was used to assess the effectiveness of the biosecurity measures
adopted by different stakeholders with the participation of 65 individual technicians’ from 27 different
shrimp hatcheries. The KAP result indicates significant attitudes and practices gap among the
technicians’. But the knowledge and attitudes scores were good (78.1% & 76.4%) where the practice
scores were fair 63.5%. The survey data highlighted that the previous experience, educational level etc.
have direct effect on KAP scores. However, there is no standardized systems are implementing in case of
microalgae culture in hatchery premises. Through identifying some forthwith gaps, this work will help to
identify all common problems and taking proper mitigation measures.

Keywords: KAP survey, biosecurity, microalgae culture, shrimp hatchery, Bangladesh

1. Introduction

Over the past decades shrimp production patterns have shown tremendous changes in context
of Bangladesh. The production is expanding, and the reliance to hatchery industry for post
larvae (PL) is growing day by day. Microalgae, an important food source and feed additive in
the commercial rearing of penaeid shrimp larvae. The importance of this live food source is
not surprising at all in context of the aquaculture industry (Islam et al., 2022) 1%, Shrimp
hatcheries production is impossible without the usage of microalgae. Hygienic production and
use of microalgae is important to get healthy PL production. For that biosecurity measures in
shrimp hatchery and microalgae production unit is crucial.

The use of the biosecurity concept in shrimp hatcheries microalgae farming has become
important in the control of a variety of diseases that could have a negative impact on farm
productivity and output. The concept of biosecurity can also assist the industry by increasing
the health and quality of grown animals or plants (Rodgers et al., 2019; Campbell et al., 2020)
[16. 41 Introducing the biosecurity idea at this level, along with a proper surveillance and
traceability system, could improve product acceptability in both domestic and international
trade (FAO, 2020) I, The biosecurity idea has been widely recognized as a vital practice in
the aquatic animal culture system (Bondad-Reantaso et al., 2021) . Importantly, Bangladesh
has been practicing biosecurity and traceability in the shrimp industry for over a year.

Since 1970s, the Penaeus monodon (Giant tiger shrimp/Black tiger shrimp) has been
popularized and favored globally. Bangladesh is currently a substantial contributor to
aquaculture production for both domestic and worldwide markets with Penaeus monodon as a
key contributor. Bangladesh gained nearly 348 million US dollars from shrimp exports in the
2019-20 fiscal year (Hossan, 2021) 114,

~232~


https://www.fisheriesjournal.com/
https://doi.org/10.22271/fish.2023.v11.i5c.2870

International Journal of Fisheries and Aquatic Studies

The major markets for shrimp exports are the United States of
America (USA), Japan, the European Union (EU), and
Canada (DoF, 2016) [l Microalgae have long been used in
shrimp hatcheries. Environmental and food safety issues have
arisen as a result of the industry's rapid growth and increasing
demand. This concern has led many customers to ask for
product guarantee. In addition, good product certification
from hatcheries also ensures product safety for aquaculture.
All this concern has influenced the demand of certification of
biosecurity (Srisopaporn et al., 2015) [28],

Analysis of the status of biosecurity measures requires some
quantitative approach. The TPB (theory of planned behavior)
has been widely applied in social science, including food
handlers' food safety knowledge, attitude, and practices
(KAP) (Rezaei et al., 2018) °1. This provides a generalized
and systematic information’s by defining relations among
variables. There is currently no information available on the
biosecurity measures at microalgae cultivation premises in a
shrimp hatchery in aspects of Bangladesh.

Understanding how biosecurity policies are communicated to
farmers, how biosecurity measures are implemented at the
farm level, and how policies meant to enhance farmers'
behavior and awareness are affected is important
(Emerenciano et al., 2022) . In Bangladesh, most of the
technicians’ have followed biosecurity measures in
microalgae culture unit of a shrimp hatchery. Still there is
contamination and diseases occurrence in microalgae culture
unit has been observed. The KAP survey method was
approached to evaluate the current effectiveness of
biosecurity measures in microalgae culture premises of
different shrimp hatchery of Bangladesh. This method has
previously been used to measure the situation of medical (Al-
Maskari et al., 2013) [ to aquaculture (Jia et al., 2017) (14,
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This study will identify the current situation, practice pattern
and knowledge gaps of the technicians’ in microalgae culture
practice.

In Bangladesh, the main government agency responsible for
aquaculture standards is Department of Fisheries (DoF) under
the Ministry of Fisheries and Livestock (MoFL). Shrimp
production systems and products are certified in accordance
with EU guidelines to support the DoF policy of enhancing
aquaculture capabilities. There is still pollution and disease
occurrence in the microalgae culture unit. The lack of
technicians’ knowledge and awareness towards adoption in
hatchery premises during microalgae cultivation could be one
reason. None of the investigation has yet been conducted
regarding Knowledge, Attitude and Practices of the

technicians’ in microalgae culture premises of shrimp
hatchery. This research thus aims to investigate the
technicians’ perceptions on the maintenance of proper

biosecurity measures in microalgae culture premises of
shrimp hatchery. Findings of the research will help to find out
the reasons of different contamination encountered during
microalgae mass culture at hatchery premises. It will also help
the policy makers to execute different policy on basis of the
prevailing problems.

2. Materials and Methods

2.1 Sampling site

The survey was conducted at different shrimp hatchery of
Cox’s Bazar, Bangladesh. A total 65 individual technicians’
were interviewed from 27 different shrimp hatcheries (Figure
1). All the respondents were selected from the hatchery
workers who are directly involved with microalgae culture in
hatchery operation. The survey was performed from February
2022 to April 2022.
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Fig 1: Sampling sites (KAP surveyed area)

2.2 Questionnaire design

The questionnaire was originally written in English and then
translated into Bangla (The local language) for ease of
comprehension by the interviewers. A set of general questions
were initially asked to cover the demographic information of

the respondents including some basic question about the
microalgae culture in hatchery. The knowledge, attitude, and
practices (KAP) questions were modified from the survey
questionnaire by Jia et al. (2017) ¥ and Kambey et al. (2021)
(131 The second and third part of the questionnaire was
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designed with KAP and biosecurity questions respectively.
Questions with similar patterns were distributed randomly to
avoid biasness of the respondents.

In knowledge section, the questions were designed to know
the basic idea about micro algal contamination and its reason
in hatchery’s algae culture premises. Each response was given
a binary score of 1 for correct and 0 for incorrect and unsure
answers (Andrade et al., 2020) [@. The questions in the
attitude part were arranged to learn about external or internal
biosecurity systems and their control processes. The responses
score were ranked as 5 for very useful, 3 for useful, 1 for not
useful and O for unknown/ not sure. The questions in the
practice part focused on the behaviors and management that
had been practiced to address various compliances. The
responses were graded as follows: 0 for yes/frequently, 1 for
not always, rare, and 2 for never/not sure (Jia et al., 2017) (1,

2.3 Research design

The methodology was designed to achieve the research
primary goal. The survey data was used to assess the database
of the respondentsusing a quantitative technique.
Simultaneously, the technical information was collected to
evaluate and measure the knowledge, attitude and practice
status in the survey. This study was mainly designed to
determine the present status of biosecurity implementation
policy in microalgae culture premises of different shrimp
hatchery.

2.4 Data collection and entry

The questionnaire and its language were first validated by
conducting some random interview. When it found okay, the
formal interviews were conducted. The majority of the data
were collected from different two training sessions on
microalgae in Cox’s Bazar, Bangladesh with the
participations of different shrimp hatchery technicians’. Some
data was collected through direct visit in various shrimp
hatchery of Cox’s Bazar, Bangladesh. The confidentiality and
purpose of the survey were clearly explained to the
respondents before taking their interview. The asking pattern
was arranged according to Swann et al. (1982) % to avoid
respondents’ biasness. The original data was entered into
Microsoft Excel (2016) with each respondent's unique
identifier. All of the no-answer data was left blank.

2.5 KAP index: The technicians’ KAP scores were based on
each component question, and categories. The demographic
information of the technicians’ summarized proportionally.

Sum of the respondents score

Score for each question =
q Total number of respondents

Average score of respondents

KAP index = x 100

highest score of the correct answers

2.6 Statistical analysis
All the data were analyzed statistically using Microsoft Excel
(2016) and IBM SPSS (V. 26.0) software.

3. Results

3.1 Demographic status: The demographic information of
the respondents is summarized in Table 1. The majority
(85%) of the respondents were aged between 25 to 50 years
where 15% of the respondents were found aged under 25
years. Males were found to be the majority (100%) of those
who responded. The majority of the respondents were

https://www.fisheriesjournal.com

educated up to higher secondary level (40%). In addition,
30% of the respondents had bachelor degree and 10% had
master’s degree. Approximately half of the population (45%)
had more than ten years of experience, while the remaining
55% had one to ten years of experience regarding microalgae.
About 52.5% of the respondents had no training on
microalgae. Majority of the respondents (77.5%) are aware
about the species they cultured where 72.5% used microalgae
as an only feed source. Outdoor mass culture is the only
technique they followed for culturing their species where
52.5% had experienced with early harvest due to the
disturbance of weather. To mitigate various emerging
problems 57.5% totally had changed the culture where the rest
42.5% followed water treatment protocol (37.5%) and white
polythene sheet covered protocol (5%).

Table 1: Demographic information of the respondents

No. Variables | Response (%)
1 Age
<25 15
25-50 85
>50 0
2 Gender
Male 100
Female 0
3 Education
Primary 0
Secondary 20
Higher secondary 40
Bachelor 30
Masters 10
4 Experience in microalgae culture
<1year 0
1-10 year 55
> 10 year 45
5 Training on microalgae 475
Microalgae as only feed source
Yes 725
No
6 Know the species
Yes 775
No 225
7 Culture techniques followed
Outdoor mass culture 100
Others (mentioned) 0
8 Early harvest
yes 52.5
no 47.5
9 Weather disturbance
Yes 100
No 0
10 Mitigation measures
Change the culture 57.5
Treatment of water 375
Cover with white polythene 5

3.2 Knowledge, Attitude and Practice (KAP) evaluation
3.2.1 Knowledge: In aspects of knowledge on various
diseases/problems, majority of the technicians’ were found
acquainted with all mentioned common problems (Figure 2).
Most of the technicians’ were aware of bacterial
contamination and protozoan attack. They also agreed that the
presence of these problems as biosecurity risk at their
hatchery with an average score 0.775 in both the cases. In
addition, deteriorate water quality (0.525) and sudden rain
(0.375) also causes various problems and ultimately created
culture lose. Moreover, majorities are not aware about the
reasons of culture contamination or lose.
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Unknown problems

Lose due to sudden rain

Culture lose due to water quality

Protozoa attack

Bacterial contamination

0.2 0.4 0.6 0.8 1
Average score

Fig 2: Biosecurity knowledge score on various diseases/problems in each given answer

In aspects of the knowledge on reason for introduction or
spread of emerging disease (Figure 3), more than 70-80%
technicians’ were pointed out that the weather and
environmental changes, use of contaminated stock and share
of contaminated place were the main reason for spread of
emerging diseases with an average score of 0.775, 0.7 and 0.7
respectively.

In addition, no separate area for culture, no idea about the
algae stock and shared equipment with other hatcheries also
reported as important causes for the introduction of various
diseases with an average score of 0.625, 0.6 and 0.525. In
contrast, longtime use of the same equipment also causes
introduction but less considered by the technician’ with an
average score of 0.45.

Weather and environmental changes

No separate area for culture

No idea about algae stock
Longtime use of the same equipment

Share of contaminated place

Use of contaminated stock

99955999999999999999 mm

Shared equipment

VICITIPITIRIVI

0

0.2 0.4 0.6 0.8 1
Average score

Fig 3: Biosecurity knowledge score on reason for introduction or spread of emerging disease in each given answer

3.2.2 Attitude

In aspects of attitude towards general management practices
to maintain biosecurity, all the factors (early detection of
diseases, prevention of contamination through biosecurity
measures, disinfectant of hatchery equipment, stock

management) were pointed as useful to very useful by the
technicians’ with an average score of 4.325 to 4.85 (Figure 4).
However, early detection of contamination and disinfectant of
the hatchery equipment were selected as the most important
factors by the technicians’.
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Early detection of contamination

Prevention of contamination through
biosecurity measures

Disinfectant of hatchery equipment

Stock management
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Fig 4: Biosecurity attitude score on general management practices in each given answer

In aspects of the attitude towards routine management,
periodical cleaning and checking, not sharing equipment,
removing contaminated stock etc. were pointed as very useful
or useful by the technicians’ (Figure 5). In additions, “remove
the affected stock from the hatchery, remove the death cell
from stock, learn to improve hatchery practices, check the

stock health/growth regularly, changing hatchery management
through experience, periodically clean and maintenance
equipment” etc. were reported as very useful by the
technicians’ with an average score of 5. The lowest score in
this category were monitored in case of isolation of new stock
and monitor the changes with an average score of 3.15.

Periodically clean and maintenance equipment
Changing hatchery management through experience
Check the stock health/growth regularly
Be able to respond to weather changes over time
Learn to improve hatchery practices
Remove the death cell from stock

Remove the affected stock from the hatchery

Keep same class stock

Isolation of new stock and monitor the changes

Decreasing density if there contamination in previous
production cycle

Not sharing equipment with contaminated hatchery

hatchery

SRS

T R P P T R

S

Disinfect equipment shared with the contaminated 1

Avera gescore

Fig 5: Biosecurity attitude score on routine management practices in each given answer

In aspects of the attitude towards biosecurity control
processes “keeping records of the water conditions daily to
detect problem earlier” was reported as the most important
factor by the technicians’ with an average score of 5 (Figure
6). In additions, keeping record of stock infections, disinfect

hatchery equipment and quarantine of algae stock were
reported as useful by the technicians’ with an average score of
4.85-4.07. The lowest score in this category were reported in
case of government controls over the quality of stock with an
average score of 3.92.
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Disinfection (drying) of hatchery equipment
after harvest

Government controls over the quality of stock

Quarantine of algae stock from different areas
/imported before stocking on hatchery

Keeping records of stock infection daily to
detect contamination earlier

Keeping records of the water conditions daily to
detect problem earlier
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Fig 6: Biosecurity attitude score on biosecurity control processes in each given answer

3.3.3 Practices

In aspects of general management practices, 100% of the
technicians’ frequently practiced disinfection procedure for
their growing equipment where 77.5% of the technicians’
never share their equipment with other hatcheries with an

average score of 1.3 (Figure 7). Moreover, most of the
technicians’ had rarely or often visited other hatchery,
quarantine new stock, help other farmer during diseases
outbreak, share equipment with other hatcheries with an
average score 0.075 -1.

Visited/worked on other hatchery during the past 2
weeks

Keep records of culture loss

Attention of weather changes (e.g. temp/salinity,
water movement. pollution)

Quarantine your stock from others area/imported
and the infected stock

Isolate and monitor new stock before culture
Disinfect equipment before setting new culture

Share equipment with other hatcheries

Disinfect (dry under the sun in the shore) your
growing equipment
Help other farms during commination/protozoa
outbreaks

04 06 08 1 1.2 14 16
Averagescore

Fig 7: Biosecurity practices score on general management practices in each given answer

In aspects of practices towards routine management
procedure, 100% of the technicians’ never use the infected
stock as initial stock for next cycle but often rely on their own
experience for hatchery management, check the hatchery
daily, pay attention on weather change, remove the
contaminated stock, and avoid sharing contaminated stock

(Figure 8). Many of the technicians’ rarely practiced (change
culture stock during contamination, periodical clean of used
equipment, decrease culture density during culture lose,
disinfect shared equipment etc.) with an average score of
0.075-1.55.
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In aspect of practices during diseases outbreak no one
practiced controlling access to the hatchery by visitors. But
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Change your culture technique if contamination occur EESEE

Periodically clean equipment used on the hatchery &%
Rely on your own experience in hatchery management |
Check the hatchery daily _

Pay attention to weather change over time _

Use the infected stock as initial stock in the next cycle

Remove the contaminated stock from the hatchery when |
they are affected

Keep stock from different sources i one area 2z

Keep same year class (age) of stock in same tank

Decrease culture density if culture loss in previous
production cycle
Treat the stock with anythng during the culture
processing

Avoid sharing equipment with contaminated

Disinfect any shared equipment with other hatchery

0 02 04 06 08 1 12 14 16 18 2
Averagescore

Fig 8: Biosecurity practices score on routine management practices in each given answer

100% of the technicians’ never suggest to stock new crops average score of 1.1 (Figure 9).

Table 2: Comparison of biosecurity attitudes versus practices for farmers

where diseases outbreaks (Table 2). Most of the technicians’
rarely visited other hatchery during diseases outbreaks with an

Components Attitude (%) Practices (%)
VU MU NU | NS | Often | Rare Never
Disinfect equipment 775 15 7.5 0 7.5 52.5 40
Not sharing equipment 92.5 7.5 0 0 | 775 0 22.5
Quarantine stock 70 15 15 0 22.5 0 77.5
Environment control 100 0 0 0 100 0 0
Detection problem 70.5 20.5 9 0 | 525 38.5 9
Prevention 80 15 5 0 45 38 17

*VU = very useful; MU = moderate useful; NU = not useful; NS = not sure

Suggest technicians to stock new crop
from culture which have disease
outbreaks

Suggest technicians to restrict the
hatchery during disease/pest outbreaks

Suggest to technicians for visiting other
hatchery after knowing about disease
outbreaks in the hatchery

A\'El‘ﬂg(‘ score

Fig 9: Biosecurity practices score in case of diseases outbreak in each given answer
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3.4 Additional biosecurity practices

In case of additional farm biosecurity practices, the majority
of technicians’ are conscious of their reliance on various
sources for stock. During contamination 50% of the
technicians’ through the contaminated stock outside of their
individual hatchery where only 12.5% follow a definite

https://www.fisheriesjournal.com

treatment procedure. In addition, 37.5% of the technicians’
followed new stock management after contamination where
32.5% leaved the hatchery empty for a short duration before
stocking new stock. Average 65% technicians’ assessed the
stock health in a daily basis where rest of them assessed
weekly.

Table 3: Summary of the additional hatchery biosecurity practices responses by the technicians’

Practices

Percentage (%)

Know the source of stock

Government (25); Local seller (27.5), Research centre (15), Non Govt. Organization (12.5), Others (20)

during contamination

Culture removing system | Heat treatment and dispose (12.5), Throw away outside all hatchery (12.5),Throw away outside Individual hatchery
(50), Throw away within hatchery (25)

Practices with new crops
after contamination

Keep growing the old stock (12.5), New stock without removing the entire stock (0), Culture only new stock (37.5),
Replace the equipment before culture new stock (17.5), Leave the hatchery empty for some time before culture new

stock (32.5)

assessment

Frequency of stock health | Daily (65), Weekly (10), When problem appears (10), When water condition change (0), When the neighbors have
culture problems (15), Never (0)

3.5 KAP index

The technicians’ of microalgae culture premises in different
shrimp hatcheries of Cox’s Bazar, Bangladesh scored good in
case of knowledge and attitudes biosecurity measures with
scores 78.1% and 76.4% respectively. But the practices were
observed fair in the practical environment with an average of
63.5%.

4. Discussion

The knowledge, attitude and practice (KAP) survey tool was
used in this study to investigate the biosecurity concept and its
practices in microalgae culture premises at different shrimp
hatcheries in Bangladesh. The findings from this survey have
identified the present scenario of biosecurity measures in
microalgae culture premises at different shrimp hatcheries in
Bangladesh. It also identified where specific biosecurity
measures have had limited implementations considering the
knowledge, attitudes and practices gaps. The hatchery
technicians are the initial implementers of biosecurity
measures in hatchery environment. Based on their capability,
they are essential in managing production and risks associated
with the introduction and spread of infections (Jia et al., 2017)
(11 In this case, an identical knowledge and attitudes gaps
were observed from the survey where the authority should
take necessary steps to unify these knowledge gaps.

This survey indicates that the biosecurity knowledge of the
technicians’ is moderate. They have small understanding on
pathogen transmission (Bacterial contamination, protozoa
attack, untargeted species attacks, shared equipment, weather
events) routes in the hatchery. Whatever it is, these types
transmission are common in aquaculture systems (Tsiresy et
al., 2016; Kambey et al. 2020) % 12 The lack of
understandings by the technicians’ in different cases are
implies the reason of contaminations in several cases. Proper
knowledge on algal stock culture maintenance area, and
equipment  sterilization etc. can influenced on the
contamination rates.

This survey results indicated that general management
practices to maintain biosecurity, early detection of diseases,
prevention of contamination through biosecurity measures,
disinfectant of hatchery equipment, stock management etc.
are very useful to reduce contamination. In additions,
“remove the affected stock from the hatchery, remove the
death cell from stock, learn to improve hatchery practices,
check the stock health/growth regularly, changing hatchery
management through experience, periodically clean and
maintenance equipment” etc. were also reported as very

useful. Although the consciousness was reported positive but
the controls over the system reported moderate from the
technicians’. Therefore, attitudes gaps must have to reduce to
decrease the contamination risks.

Most of the surveyed technicians’ frequently/rarely practiced
disinfections procedure and never shared their equipment with
other hatcheries. These results suggest a conscious attitude
and management practices among the technicians’ which is
essential for proper biosecurity management. Quarantine of
stocks from other area were moderately practiced by the
technicians’ which should practice more to reduce
contamination. It indicates a formulated national policy is
required for quarantine and new stock management for the
species which are imported. However, the technicians’
supported co-operative hatchery management discussing with
the experience one and directly disagreed with the use of
contaminated equipment or stock. The survey indicated access
restrictions followed by the hatchery technicians’ and no
share of stock during diseases outbreak. These indicates a
good practice of biosecurity measures.

The survey indicated that most of the technicians’ are aware
about disinfect equipment, not sharing equipment, quarantine
stock, environment control, detection problem, and prevention
but rarely practiced which indicated lack of regulations and
monitoring in hatchery premises. The attitude and practice
gap among the technicians’ which must have to reduce to
ensure proper biosecurity measures.

In the case of this survey, the technicians’ participated were
directly dependent on microalgae for the production and there
was a direct financial relationship. So following biosecurity
measures was considered important for target productions.
Whatever it is, in Bangladesh it is difficult to implement
biosecurity measures especially by the farmers. Therefore,
incentive approach by the national authority could be good
strategy for successful feedback (Cottier-Cook et al., 2016)
6. Additionally, increasing the hatchery technicians’
community's awareness and understanding of biosecurity has
been shown to be essential for altering people's behavior and
may be used to improve the adoption of biosecurity
techniques. (Kambey et al., 2021; Shannon et al. 2020) 2 171,
In this situation, improved training for technicians’ on disease
and biosecurity issues could increase understanding among
these groups of stakeholders which is a crucial step in passing
science-based evidence to the industry (Campbell et al., 2020)
4]

However, this survey had shown that the policy and practices
in Bangladesh is still need to improve in case of biosecurity
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components especially in hatchery management. The
following three issues identified in this survey. Firstly, the
ambiguity in understanding about the biosecurity measures
among the technicians’. Secondly, no strict or clarified
national policy for such management. The attitude and
practices gap among the technicians’. Finally, there exists
some evidence base support to improve the biosecurity
measures that we must have to followed to ensure proper
biosecurity.

5. Conclusion and Recommendations

Microalgae culture management in hatchery premises requires

some change in technicians’ behavior especially in practices

to prevent unintentional problem in the hatchery environment.

The results of this study can guide future studies on the

microalgae culture management aspects and provide

information to those who want to develop more effective

regulations into this field. This study precise many point more

clearly and in detail about the attitude and practice gaps in

management regarding biosecurity measures in hatchery

environment. Additionally, the study's findings showed

certain management strategies that are emphasized below for

overcoming the difficulties in managing Bangladesh's

hatchery business.

= Support technicians’ by providing training on managing
microalgae culture risks and introduction of pathogen

= Establish quarantine procedures at the national policy
level for new stock as part of a comprehensive pathogen
management strategy to reduce incoming risk for the
industry

= Conduct experiments that provide evidence of the
effectiveness of biosecurity controls in  minimizing
biosecurity hazards

= Documentation and certification programs for biosecurity
measures in hatchery level for both infrastructure and
technicians’

Finally, this KAP survey is an illustration of a useful tool in
the development of hatchery management on a nationwide
scale. The findings of this study could be useful for the policy
makers to take target initiatives especially in culture
management.
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