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Foreword

v

Health education and management play crucial roles in fish farming operations because healthy 
stock translates to profit. And because the need for a specific educational material on fish health 
remains, SEAFDEC Aquaculture Department (AQD) is updating its 2001 textbook and re-issuing a 
second edition.

The textbook contents are anchored on AQD’s considerable fish health research findings which AQD 
experts are pleased to share. AQD stands for responsible aquaculture, and for us, building capability 
in fish disease diagnosis and treatment is a priority.
 
We hope that students and other stakeholders in the aquaculture industry such as fish farmers, farm 
workers, and technicians will find this textbook relevant and useful.

JOEBERT TOLEDO, D. Agr.
Chief
SEAFDEC Aquaculture Department
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Message

Fish and shellfish species of high economic value are inevitably faced with various threats, particu-
larly health problems and diseases. It is therefore imperative that scientific studies and information 
dissemination on new and emerging pathogens should advance such that fish diseases are prevented 
and outbreaks are controlled.

The Government of Japan under Trust Fund 5 (GOJ-TF5) continuously upholds its commitment 
to provide SEAFDEC/AQD the means to promote responsible and sustainable aquaculture in the 
Southeast Asian region. By shifting its focus from developing fish disease surveillance systems (2005-
2009) to accelerating awareness and capacity-building in fish health management (2010-2014), GOJ-
TF5 sought to inform aquaculturists, students, and scientists on recent findings regarding the press-
ing issues in fish health management. The publication of the second edition of Health Management 
in Aquaculture has become the by-product of such efforts.

Making information on fish health management available to fish farmers is an important undertak-
ing. As fish farmers learn to efficiently use their resources, they are likewise able to contribute to 
sustainable aquaculture practices.

TERUO AZUMA, Ph.D. 
SEAFDEC/AQD Deputy Chief and
Co-Manager of GOJ-TF Projects
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Message

In the last three decades, aquaculture in Southeast Asia grew rapidly and contributed to the increase 
of food supply and well-being of the people in the ASEAN region. However, due to careless health 
management, a large number of infectious diseases emerged and are threatening sustainable aqua-
culture. The occurrence of fish diseases has not only led to low production, but also to food safety 
and environmental issues. 

To counter these problems and to meet the challenges of sustainable and responsible aquaculture, 
the Government of Japan-Trust Fund (GOJ-TF) realized the need for reference materials that will 
serve as guide for farmers, aquaculturists, students and those interested in aquaculture-related fish 
health issues in this region. As a consequence, the GOJ-TF Project from 2005 to 2009 entitled “De-
velopment of fish disease surveillance system” decided to fund the printing of the second edition of 
SEAFDEC/AQD’s Health Management in Aquaculture book. 

This second edition now includes the most recent findings on emerging and other fish diseases that 
are relevant to the management of fish health in the region. 

HIROSHI OGATA, Ph.D. 
SEAFDEC/AQD Deputy Chief and 
Co-Manager of GOJ-TF Projects 
(Mar 2007 - Mar 2009)
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Preface

Within a span of five years after publication of the first edition of this book, scientific findings on ec-
onomically-important fish and shellfish diseases increased dramatically. On top of these, outbreaks 
of new and emerging pathogens such as Koi Herpesvirus (KHV), Spring Viremia of Carp Virus 
(SVCV), Grass Carp Reovirus (GCRV), Infectious Myonecrosis Virus (IMNV), Taura Syndrome 
Virus (TSV), White Tail Disease, were reported at alarming frequencies in the region. Most of these 
were viruses endemic among fish and shellfishes in the Americas and Europe but found its way to 
this region through legal or illegal importation.

Thus, in 2006, the revision of the book to include the voluminous literature updates was initiated. 
New chapters that had become significant in the field of Fish Health such as Histology, Probiotics, 
and Epidemiology were added. A new layout of the book was adopted to maximize the formatting of 
the chapters. In addition, each chapter now starts with a summary of subtopics to provide a birds-eye 
view of what is covered.

This second edition consists of fourteen chapters detailing essential information on the basic prin-
ciples of disease causation, major diseases of cultured fish and crustaceans, particularly shrimps/
prawns, harmful algae, methods of prevention and control, molecular/serological/histological diag-
nostic techniques and epidemiology. Emphasis is still on major diseases that occur in the Philippines 
and other countries in the Asian region. Each chapter begins with a brief preview of its contents, 
followed by an in-depth discussion that culminates in a summary. The basic concepts presented were 
derived from textbooks on microbiology and fish health while the scientific information put forth 
were drawn from the research and diagnostic findings of the authors, colleagues at SEAFDEC and 
other institutions in the Philippines and in other countries. The figures and photos included were 
selected from the authors’ collection of disease cases or shared by colleagues in this field but duly 
acknowledged directly on the respective figure caption/s. Another modification is the specific refer-
ence citation following the corresponding text with its complete bibliography in the references. As 
in the first edition, the references are supplemented with additional suggested reading materials for 
the expanded information of interested readers. To make the concepts more understandable, a glos-
sary is included. An index is also incorporated at the end of the book for quick location of desired 
subtopics. It is hoped that this second edition will be more responsive to the needs of students, aqua-
culturists and scientists in preventing fish/shellfish diseases and in dealing with outbreaks effectively. 

The publication of the second edition of this book is financed by the Government of Japan-Trust 
Fund through the auspices of the SEAFDEC Deputy Chiefs, Drs. Koichi Okuzawa (2005-2007), 
Hiroshi Ogata (2007-2009), and Teruo Azuma (2009-2010). Furthermore, the support of SEAFDEC/
AQD and its Chief, Dr. Joebert Toledo; Research Division Head, Dr. Evelyn Grace de Jesus-Ayson; 
Milagros Castaños and Imee Hacla as copy editors and Jojo Pursuelo as layout artist are highly ap-
preciated. Finally, Dr. Celia Lavilla-Pitogo’s comments are acknowledged. 

GD Lio-Po 
Y Inui
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Dr. Gilda D. Lio-Po graduated magna cum laude from University of Negros Oc-
cidental-Recoletos (UNO-R) in Bacolod City with a B.S. degree in Medical Technology. She 
completed her Master of Public Health (Medical Microbiology) at the University of the Philip-
pines Manila and her Ph.D. in Biological Sciences (Aquatic Virology) at Simon Fraser Uni-
versity, Canada, through scholarship grants from the National Science Development Board 
and the International Development Centre of Canada, respectively. In 1976, she joined the 
Southeast Asian Fisheries Development Center (SEAFDEC) as a Research Associate. She for-
mally organized SEAFDEC Aquaculture Department’s (SEAFDEC/AQD) Fish Health diag-
nostic services in 1980 and served as Head of the Fish Health Section for several years. Dr. Po 
has authored and co-authored over 45 publications in scientific journals and has served as a 
reviewer for Aquaculture, The Israeli Journal of Aquaculture-BAMIDGEH, Asian Fisheries 

About the Editors

Dr. Yasuo Inui earned his B.S. in Fisheries Science at the Tokyo University of Fisher-
ies and his M.S. and Ph.D. in Fisheries Science at the University of Tokyo. His work experi-
ence includes: Assistant (University of Tokyo), Researcher Associate (Department of Zoology, 
University of Washington), Researcher (Freshwater Fisheries Research Institute), Chief and 
Researcher (Pathophysiology Section, National Research Institute of Aquaculture), Director 
(Pathology Division, National Research Institute of Aquaculture), Research Planning and Co-
ordinator (Nansei National Fisheries Research Institute), and General Director (Tohoku Na-
tional Fisheries Research Institute). Dr. Inui was the Fish Disease Expert of Japan Internation 
Cooperation Agency (JICA) for SEAFDEC/AQD from 2000 to 2003. He is also a Professor 
at the Fukuyama University. He has been a member of various professional organizations, 
namely, Japanese Society of Fish Pathology, The Japanese Society of Fisheries Science, Japanese 

Society of Comparative Endocrinology, and Asia-Oceania Society of Comparative Endocrinology. Likewise, he has served as 
the Editor-in-Chief of the academic Journal Fish Pathology of the Japanese Society of Fish Pathology. Dr. Inui, whose areas 
of expertise are on fish health and fish physiology, has received the Japanese Society of Fisheries Award and has acquired 
license for Chief Officer for Radio-Isotope Handling.

Science, Journal of Aquatic Animal Health, International Journal of Oceans and Oceanography, among others. She served 
as lecturer on fish and shrimp diseases to trainees from SEAFDEC member countries, University of the Philippines Visayas 
(UPV), and Ocean University of Qingdao (PR China), as well as to graduate students of the Universiti Pertanian Malaysia 
(UPM), 7th Network of Aquaculture Centres in Asia (NACA) Training Courses for Senior Aquaculturists in Asia and the 
Pacific Region, and UPV.  She has been the specialist on Viral Diseases in the on-line training course of SEAFDEC/AQD. 
Dr. Po has been actively involved in professional organizations, scientific conferences, and review of research proposals for 
various local and international agencies.
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