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Venue: Muong Thanh Luxury Hotel, Phu Quoc Archipelago, Vietham

17 October 2024

Main HALL - HAM NINH

Time Content Page
8:00-8:45 Registration
8:45-9:00 Cultural performance
9:00-9:10 Opening speech - Can Tho University
9:10-9:20 Introduction to Co-organizer (GIZ)
GIZ involves in sustainable aquaculture innovation & transformation
Mr. Ngo Tien Chuong, GIZ Viet Nam
9:20-9:30 Sponsor appreciation
9:30-10:00 | Keynote 1: Aquaculture in Vietnam: a decade of technological innovations 1
Nguyen Thanh Phuong
Professor, Can Tho University, Vietnam
10:00-10:30 | Keynote 2: Modern aquaculture is at a turning point: From monoculture to 2
integrated systems - a necessity but an opportunity as well
Patrick Sorgeloos
Emeritus Professor, Ghent University, Belgium
10:30-10:45 | ¢ 600 break
10:45-11:15 | Keynote 3: Twin transition in Vietnam - opportunities for research and 3
development of smart solutions in carbon-neutral intensive vannamei
shrimp farming
Nguyen Thanh My
Dr. Mylan group, Vietnam
11:15-11:45 | Keynote 4: Upcycling seafood by-products towards circular and 4
sustainable development of Vietnam'’s seafood industry
Phan Thanh Loc
Vietnam Food JSC., Vietnam
12:00- Poster session and lunch 73
13:30
HALL 1- CHAN QUY
Time Aquaculture engineering
Chairs: Prof. Dr. Suriyan Tunkijjanukij - Prof. Marc Verdegem
13:30-13:50 | FRESHWATER PRAWN AQUACULTURE: INNOVATIONS AS A KEY TO 5
SUSTAINABILITY AND WELFARE
Krishna R. Salin
13:50-14:10 | APPLICATION OF INDUSTRY 4.0 IN AQUACULTURE 6
Truong Minh Thai
14:10-14:30 | DYNAMIC MODELLING FOR ENHANCED ALKALINITY CONTROL IN 7

RECIRCULATING AQUACULTURE SYSTEMS (RAS)
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Marie Aline Montjourideés, Susanna Réblitz, Hikon Dahle

14:30-14:50

EFFECT OF STOCKING DENSITY ON WATER QUALITY AND GROWTH OF
RAINBOW TROUT (Onchohynchus mykiss) FARMING IN LOW-HEAD
RECIRCULATING AQUACULTURE SYSTEMS (RAS) IN VIETNAM

Tran Thi Kim Chi, Pham Thai Giang, Nguyen Thanh Hai, Nguyen Duc Thong

14:50-
15:10

Coffee break

15:10-15:30

EFFECT OF OZONE NANOBUBBLE ON WATER QUALITY, GROWTH
PERFORMANCE, SURVIVAL RATE AND MICROFLORA OF WHITE LEG SHRIMP
(Penaeus vannamei)

Phan Trong Binh, Nguyen Huu Nghia, Tong Tran Huy, Sophie St-Hilaire, Pham
Thai Giang, Phan Thi Van

15:30-15:50

RESEARCH AND DEVELOPMENT OF SUPER-INTENSIVE WHITE-LEG SHRIMP
FARMING IN MULTI-SPECIES RECIRCULATING AQUACULTURE SYSTEM

Tran Ngoc Hai, Tran Nguyen Duy Khoa, Duong Thi My Han, Le Van Thong and
Le Quoc Viet

10

15:50-16:10

ASIAN SWAMP EEL CULTURE IN THE MEKONG DELTA: CURRENT STATUS
AND PROSPECTIVE DEVELOPMENT

Pham Thanh Liem, Lam My Lan, Nguyen Thanh Hieu and Dao Minh Hai

11

16:10-16:30

RESOURCES USE AND COST-BENEFIT ANALYSIS OF INTENSIVE AND SUPER-
INTENSIVE WHITE-LEG SHRIMP (Litopenaeus vannamei) FARMING IN THE
MEKONG DELTA, VIETNAM

Nguyen Van Phung, Vo Nam Son, Cao Hoang Thuy An, Tran Ngoc Hai, Nguyen
Nguyen Minh, and Nguyen Thanh Phuong

12

16:30-16:50

MANAGING WATER QUALITY IN FRESHWATER AQUACULTURE WITH
SMART TECHNOLOGY

Béla Urbdanyi and Pham Thai Giang

13

HALL 2 - KY LAN

Page

Time

Genetic and selective breeding
Chairs: Dr. Salin Krishna and A.Prof. Duong Thuy Yen

13:30-13:50

SEED PRODUCTION OF INDIGENOUS FRESHWATER SPECIES TOWARDS
DIVERSIFICATION AND ADAPTATION

Pham Thanh Liem, Bui Minh Tam, Duong Nhut Long, Nguyen Van Trieu, Duong
Thuy Yen

14

13:50-14:10

HORMONE-INDUCED SPAWNING IN BLACKSPOTTED CROAKER Protonibea
diacanthus

Manh V. Ngo, Hoang M. Le, Hung D. Pham, Anh T. Pham, Thanh T. Hoang, Dung
V. Tran, Linh P. Pham

15

14:10-14:30

A STUDY ON THE ARTIFICIAL REPRODUCTION OF SLIPPER LOBSTER (Thenus
orientalis LUND, 1793)

Truong Quoc Thai, Nguyen Van Manh

16

14:30-14:50

SELECTION OF STRIPED CATFISH (Pangasianodon hypophthalmus) FOR
BRACKISHWATER FARMING: AN ADAPTIVE STRATEGY TO CLIMATE CHANGE

Nguyen Thanh Phuong, Duong Thuy Yen, Dao Minh Hai, Dang Quang Hieu,
Pham Thanh Liem, Bui Minh Tam, Do Thi Thanh Huong, Bui Thi Bich Hang, Vo
Nam Son, Patrick Kestemont, and Frédéric Farnir

17
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14:50- Coffee break
15:10
15:10-15:30 | REVEALING HIGH GENE FLOW OF THE ENDANGERED SMALL-SCALE | 18
CROAKER (Boesemania microlepis) IN THE LOWER MEKONG BASIN BASED ON
GENOME-WIDE SNP ANALYSIS
Quyen Dang Ha Vu, Christopher E. Bird, Oanh Thi Truong, Sang Quang Tran,
Ellen E. Biesack, Amanda S. Ackiss, Kent E. Carpenter, Binh Thuy Dang
15:30-15:50 | RESEARCH ON ARTIFICIAL BREEDING OF ANNELID WORM (Tylorrhynchus | 19
heterochaetus Quatrefages, 1865) IN VIETNAM
Cao Van Hanh and Phan Thi Van
HALL 3 - HAM NINH Page
Time Industry innovations sharing
Chairs: Béla Urbdnyi
13:30-13:50 | KNOWLEDGE AND TECHNOLOGY TRANSFER IN FRESHWATER | 20
AQUACULTURE: CHALLENGES AND SOLUTIONS
Béla Urbdnyi and Pham Thai Giang
13:50-14:10 | FUTURE FEED EFFICIENCY 21
Herve Lucien-Brun, Binh Nguyen
JEFO NUTRITION INC
14:10-14:30 CHLORINE - SAFE AND EFFICIENT SOLUTION FOR AQUACULTURE
Nguyen Dong Ha
Dong A Chemical
14:30-14:50 Le Quang Huy
Minh Phu Seafood Joint Stock Company
14:50- Coffee break
15:10
15:10-15:30 | DATA-DRIVEN PERSPECTIVES ON SHRIMP (Litopenaeus vannamei) FARMING | 22
MANAGEMENT IN VIETNAM
Nguyen Nhat Tuan
Minh Phu Seafood Joint Stock Company
15:30-15:50 | HIGH PROTEIN AND LOW PROTEIN IN SHRIMP FEED: THE PRODUCT | 23
INNOVATION FROM GROBEST”
Tran Ngoc Thien Kim and Le Van Khoa
GROBEST Company
15:50- SUGARCANE EXTRACT POLYPHENOL FOR AQUACULTURE TRIALS
16:10
Metakarn Leartkiatrachata
Cellulosic Biomass Technology Co., Ltd.(CBT)
16:10- SOLUTIONS TO PREVENT & TREAT DANGEROUS DISEASES IN SHRIMP | 24
17:00 SUCH AS EHP, TPD, EMS/AHPND, WHITE FECES SYNDROME
(WEFES),...KEY TO SUSTAINABLE DEVELOPMENT OF VIETNAM'S SHRIMP
INDUSTRY
Nguyen Xuan Nhan
HANVET Aquatic Products Director
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HALL 4 - AN TAY Page

Time Aquaculture environment management
Chairs: Prof. Vu Ngoc Ut

13:30-13:50 | CURRENT STATUS OF CLAM FARMING AND ENVIRONMENTAL CHALLENGES | 24
UNDER CLIMATE CHANGE CONTEXTS IN NORTHERN VIETNAM
Mai Van Tai and Phan Thi Van

13:50-14:10 | STUDY ON THE EFFECT OF LIGHT INTENSITY ON THE GROWTH AND | 25
AMMONIA TREATMENT CAPACITY OF Spirulina sp. IN SHRIMP
AQUACULTURE WASTEWATER
Pham Thi Mai, Pham Gia Luan, Truong Thi Thanh Tra, Khong Thi Phuong Trang,
Pham Thi My Duyen

14:10-14:30 | UPDATED CHECKLIST OF CHONDRICHTHYANS IN THE SULTANATE OF OMAN | 26
MARINE WATERS WITH TWELVE NEW RECORDS OF BATOIDS
Khalfan M. Alrashdi, Iman S. Alkharusi, Saud S. AlBusaidi, and Asad S. Alrajhi

14:30-14:50 | SPECIES COMPOSITION AND DENSITY OF ZOOBENTHOS IN INTEGRATED | 27
MANGROVE-SHRIMP FARMING SYSTEMS IN NGOC HIEN DISTRICT, CA MAU
PROVINCE
Tran Nguyen Yen Ly, Vu Hung Hai, Au Van Hoa, Vu Ngoc Ut, Nguyen Thi Kim
Lien, Ngo Tien Chuong, Tran Ngoc Hai, Huynh Truong Giang

14:50- Coffee break

15:10
Animal welfare
Chairs: Prof. Sunil Kadri

15:10-15:30 | PRECISION FARMING IN AQUACULTURE: USE OF A NON-INVASIVE, AI- | 28
POWERED REAL-TIME AUTOMATED BEHAVIOURAL MONITORING
APPROACH TO PREDICT GILL HEALTH AND IMPROVE WELFARE IN
ATLANTIC SALMON (Salmo salar) AQUACULTURE FARMS
Meredith Burke, Dragana Nikolic, Pieter Fabry, Hemang Rishi, Trevor Telfer,
Sonia Rey Planellas

15:30-15:50 | WELFARE SCORING FOR WHOLE FISH POPULATIONS BASED ON BEHAVIOUR, | 29
PRODUCTION AND ENVIRONMENTAL VARIABLES USING ARTIFICIAL
INTELLIGENCE
Sunil Kadri and Johannes Kvam

15:50-16:10 | PRELIMINARY EVALUATION OF WELFARE INDICADORS IN SUPER- | 30
INTENSIVE WHITE LEG SHRIMP (Litopenaeus vannamei) FARM IN MEKONG
DELTA, VIETNAM
Huynh Nguyén Nguyén Ha, Nguyen Quoc Thinh, Tran Minh Phu

16:10-16:30 | (RE)MAKING THE MEANING OF FISH WELFARE IN THE MEKONG DELTA 31
Le Thanh Hai, Ta Hoang Banh, Nguyen Thi Cam Tu, Nguyen Thi Kim Huong

16:30-16:50 | PERCEPTIONS OF FARMED FISH WELFARE BY DIFFERENT STAKEHOLDERS: | 32
A FOCUS ON SMALL-SCALE FISH FARMS IN MEKONG DELTA, VIETNAM
Nguyen Quoc Thinh, Dang Thi Hoang Oanh, Sunil Kadri, Margaret Crumlish,
Tran Minh Phu

17:00- Jefo Peak Workshop

19:00 Chair: Prof. Tran Thi Thanh Hien
Participants are privately invited
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18 October 2024

HALL 1 - CHAN QUY Page
Time Fish health management
Chairs: Prof. Anders Dalsgaards and Prof. Margaret Crumlish
9:00-9:20 SOLUTIONS AND INTERVENTIONS TO MITIGATE ANTIMICROBIAL

USE AND RESISTANCE IN AQUACULTURE

Anders Dalsgaards
9:20-9:40 UPDATED RESEARCH ON ENTEROCYTOZOON HEPATOPENAEI AND | 33
TRANSLUCENT POST LARVAE DISEASE FROM FARMED SHRIMP IN THE
MEKONG DELTA

Dang Thi Hoang Oanh, Le Ngoc Huyen, Nguyen Thi Ngoc Huyen, Truong Quoc
Phu, Vu Ngoc Ut and Nguyen Thanh Phuong

9:40-10:00 NORTHERN CORAL TRIANGLE CORAL CILIATES DISEASES AND DISEASE | 34
PREVENTION

Wei-Ting, Sun, De-Sing, Ding
10:00-10:20 IS VACCINE HESITANCY DRIVING THE AMR CRISIS IN AQUACULTURE? 35

Margaret Crumlish, Julie Chambers, David Comerford, Le Hong Phuoc, Vo
Hong Phuong and Ronan O’Carroll
10:20-10:40 | Coffee break

10:40-11:00 VIRULENCE FACTOR GENES AND COMPRATIVE PATHOGENICITY OF Vibrio | 36
SPP. FROM FARMED SHRIMP IN CENTRAL VIETNAM

Cuong Thanh Le, Thu Thi Anh Nguyen, Cam Hong Van, Huong Thi Thu Dinh
11:00-11:20 THE EFFECTIVENESS OF RECOMBINANT C - type LECTIN ON THE INNATE | 37
IMMUNE DEFENSE AND DISEASE PREVENTION TO Vibrio parahaemolyticus
IN WHITE LEG SHRIMP (Penaeus vannamei)

Tran Vinh Phuong, Nguyen Xuan Huy, Nguyen Quang Linh, Nguyen Ngoc
Phuoc

11:20-11:40 | ANTIBIOTIC USED IN STRIPED CATFISH (Pangasianodon hypophthalmus) | 38
AQUACULTURE IN THE MEKONG DELTA, VIETNAM

Pham Quang Vinh, Nguyen Quoc Thinh, Dang Thi Hoang Oanh, Anders
Dalsgaard, Masashi Maita, Tran Minh Phu

11:40-13:30 | Lunch

Fish health management

Chairs: Prof. Anders Dalsgaards and Prof. Margaret Crumlish

13:30-13:50 | REDUCTION OF ANTIMICROBIAL USE IN PANGASIUS AND TILAPIA | 39
AQUACULTURE IN VIETNAM

Dang Thi Lua, Truong Thi My Hanh, Mads Martinus Hauge, Tran Minh Phu,
Nguyen Thanh Phuong, Bui Ngoc Thanh, Nguyen Ngoc Du, Le Thi May, Bui Thi
Bich Hang, Nguyen Anh Phong and Anders Dalsgaard

13:50-14:10 | IMPLEMENTATION AND PRELIMINARY RESULTS OF THE FICAP PROJECT | 40
“Sustainable water management through innovative microbial management”
IN THE MEKONG DELTA PROVINCES

Bui Ngoc Minh Ngan, Nguyen Minh Thuat, Frederiek Maarten Kerckhof, Tran
Thi My Duyen, Vu Ngoc Ut, Tran Thi Tuyet Hoa, Ruben Props
14:10-14:30 | THE POTENTIAL OF MEDICINAL PLANTS IN FISH HEALTH MANAGEMENT | 41

Bui Thi Bich Hang, Tran Thi My Duyen, Dang Thuy Mai Thy, Truong Quynh
Nhu, Do Thi Thanh Huong, Tran Thi Tuyet Hoa and Nguyen Thanh Phuong
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14:50-15:10 | Coffee break

15:10-15:30 STUDIES ON THE PORTAL OF ENTRY OF WHITE SPOT SYNDROME VIRUS IN | 42
Penaeus vannamei

Khuong Van Thuong

HALL 2 - KY LAN Page
Time Circular Aquaculture
Chairs: Prof. Marc Verdegem and Dr Kazi Kabir
9:00-9:40 IN RETROSPECT MY VISON ON THE FUTURE OF AQUACULTURE... 43

Marc Verdegem
9:40-10:00 CIRCULAR INTENSIVE SHRIMP AQUACULTURE: ZERO DISCHARGE - | 44
REDUCED INPUT AND ENVIRONMENTAL IMPACT

Nguyen Nhut
10:00-10:20 | DIETARY FACTORS AFFECTING THE QUANTITY AND QUALITY OF FAECAL | 45
WASTE IN STRIPED CATFISH

Tran Le Cam Tu
10:20-10:40 | Coffee break

10:40-11:00 | EFFECTS OF DIFFERENT SALINITY ON PERFORMANCE OF WHITELEG | 46
SHRIMP (Litopenaeus vannamei) IN OUTDOOR PONDS

Tran Huu Tinh
11:00-11:20 EFFICIENCY OF NUTRIENT RECOVERY FROM AQUACULTURE WASTE | 47
THROUGH THE BIOCONVERSION PROCESS

Nguyen Dinh Hai Yen
11:20-11:40 | WATER QUALITY IN THE SUPER-INTENSIVE SHRIMP POND IN BAC LIEU | 48
PROVINCE, VIETNAM

Phan Thi Cam Tu
11:40-13:30 Lunch

13:30-13:50 EFFECT OF TEMPERATURE ON NUTRITIONAL REQUIREMENTS OF STRIPED | 49
CATFISH (Pangasianodon hypophthalmus)

Nguyen Thi My A
13:50-14:10 | EFFECT OF PROCESSING TIME AND TEMPERATURE ON THE NUTRIENT | 50
COMPOSITION OF GREEN AND BROWN SEAWEED

Nguyen Thi Cam Tu
14:10-14:30 EFFECT OF TEMPERATURE ON TAURINE REQUIREMENT IN STRIPED | 51
CATFISH (Pangasianodon hypophthalmus)

Thai Thanh Doi
14:30-14:50 EFFECT OF DIETARY C:N:P RATIO ON FOODWEB ENHANCEMENT AND | 52
ALGAL BLOOM REGULATION IN PANGASIUS POND AQUACULTURE

Nguyen Gia Quan
14:50-15:10 | Coffee break

15:10-15:30 INTERACTION OF DIETARY FAT LEVEL AND TEMPERATURE ON FOODWEB | 53
AND MICROBIOME COMPOSITION IN PANGASIUS FARMING

Truong Hiep Thanh
15:30-15:50 | EFFECT OF SUPPLEMENTING BLACK SOLDIER FLY LARVAE FRASS IN FEED | 54
INGREDIENTS ON THE DIGESTIBILITY OF TILAPIA (Oreochromis niloticus)
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Nguyen Thi Thanh Ngan

15:50-16:10

EFFECT OF DIETARY FAT LEVEL ON ADAPTATION WITH HIGH
TEMPERATURE FOR PANGASIUS FARMING

Le Bao Khanh

55

16:10-16:50

FEED MANAGEMENT IN POND AQUACULTURE - TIME TO CHANGE
Kazi Ahmed Kabir

56

HALL 3 - HAM NINH

Page

Time

Fish nutrition and physiology
Chairs: Prof. Yutaka Haga and Prof. Surintorn Boonanuntanasarn

9:00-9:20

MORPHOLOGICAL AND PHYSIOLOGICAL ADAPTATIONS OF AIR-BREATHING
FISH TO AQUATIC HYPOXIA

Atsushi Ishimatsu, Magnus Aaskov, Thi Kim Ha Nguyen, Do Thi Thanh Huong,
Mark Bayley

57

9:20-9:40

DEVELOPMENT OF A DIET TO ACHIEVE HIGHER CONTENT OF
DOCOSAHEXAENOIC ACID IN THE FILLET OF ASIAN SEABASS Lates calcarifer
WITH Aurantiochytrium MEAL

Chainark P, Obtian ], Yuttayong D, Kabeya N, Satoh S, Haga Y

58

9:40-10:00

EFFECT OF DIETARY SUPPLEMENTATION OF CRUDE EXTRACT OF GREEN
SEAWEED Chaetomorpha linum ON PERFORMANCE OF WHITELEG SHRIMP
Litopenaeus vannamei

Nguyen Thi Ngoc Anh, Huynh Truong Giang, Tran Nguyen Duy Khoa, Tran Ngoc
Hai, Le Quoc Viet, Dang Thi Hoang Oanh

59

10:00-10:20

EFFECTS OF DIFFERENT DIETS ON THE GROWTH AND SURVIVAL RATE OF
POLYCHAETE Dendronereis chipolini IN THE SETTLING STAGE

Phan Truong Chinh, Tran Thi Yen, Huynh Phuoc Vinh, Vu Ngoc Ut

60

10:20-10:40

Coffee break

10:40-11:00

DIETARY L-TRYPTOPHAN AND ITS IMPACT ON MORPHOMETRICS AND
PRODUCTIVITY IN ALL-MALE GIANT FRESHWATER PRAWN, Macrobrachium
rosenbergii IN NURSERY CONDITION

Jaynos R. Cortes, Krishna R. Salin, Ha Thanh Dong, Saengchan Senapin

61

11:00-11:20

THE USE OF PROTEASE AND DIGESTIBILITY ENHANCER IN FEED TO
IMPROVE THE PERFORMANCE OF FEED FORMULATING WITH PALM
KERNEL MEAL FOR PACIFIC WHITE SHRIMP Penaeus vannamei

Romi Novriadi

62

11:40-13:30

Lunch

Broodstock and larviculture
Chairs: A.Prof. Pham Thanh Liem and A.Prof. Bui Minh Tam

13:30-13:50

EFFECT OF OZONE NANOBUBBLE ON WATER QUALITY AND DEVELOPMENT
OF RAINBOW TROUT EMBRYOS

Vu Thi Trang, Pham Thai Giang, Tran Thi Kim Chi, Dang Thi Lua

63

13:50-14:10

SUSTAINABILITY OF WILD SPINY LOBSTER (Panulirus spp.) SEED SUPPLY TO
THE AQUACULTURE INDUSTRY IN SOUTHEAST ASIA (VIETNAM, INDONESIA
AND THE PHILIPPINES)

Tuan Le Anh, Clive M Jones, and Bayu Priyambodo

64
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14:10-14:30

EFFECTS OF ARTEMIA ENRICHMENT REGIMES ON GROWTH, SURVIVAL
RATE, SHOCK RESISTANCE OF JUVENILE GIANT TREVALLY (Caranx ignobilis,
Forsskal 1775)

Pham Thi Anh, Hoang Thi Thanh, Ngo Van Manh, Pham Duc Hung

14:30-14:50

EARLY WEANING OF LARVAL GIANT SNAKEHEAD (Channa micropeltes)
USING HIGH PROTEIN DIET

Bui Minh Tam, Tran Thi Thanh Hien and Cao Thi Thu Nguyet

66

14:50-
15:10

Coffee break

15:10-15:30

STUDY ON SEED PRODUCTION AND GROW-OUT OF CARRANGIDAE SPECIES
IN NHA TRANG UNIVERSITY

Pham Duc Hung, Ngo Van Manh, Le Minh Hoang

67

15:30-15:50

CRYOPRESERVATION OF TESTES: A PRESERVATION APPROACH OF FISH

Surintorn Boonanuntanasarn

68

HALL 4 - AN TAY

Page

PANEL DISCUSSION
Prof. Nguyen Thanh Phuong

9:00-10:20

PANEL 1: AQUACULTURE ADAPTATION AND INNOVATIONS IN THE ASIA-
PACIFIC REGION

Prof. Tran Ngoc Hai

10:20-10:40

Coffee break

10:40-12:00

PANEL 2: NATURE-BASED SOLUTIONS AND AQUACULTURE IN THE ASIA-
PACIFIC REGION

Prof. Nguyen Van Cong

12:00-13:30

Lunch

Seafood processing and safety
Chairs: Prof. Marie-Louise Scippo and Dr. Caroline Douny

13:30-13:50

FOOD SAFETY RELATED TO AQUACULTURE PRODUCTS IN VIETNAM,
PART 1: ANTIBIOTIC RESIDUES

Caroline Douny and Marie-Louise Scippo

69

13:50-14:10

SPOILAGE ACTIVITY OF BLUE MUSSELS (Mytilus edulis) PACKAGED UNDER
HIGH-OXYGEN ATMOSPHERE

Susana Endah Ratnawati, Ruo Yang, Lotta Kuuliala, Kristof Demeestere,
Christophe Walgraeve, Peter Ragaert, Frank Devlieghere

70

14:10-14:30

PHAGE DISCOVERY AS A STRATEGY TO EXTEND THE SHELF LIFE OF THE
NORWAY LOBSTER (Nephrops novegicus)

Albalat, A., Clokie, B.G.J.; Elshestawy, A., Michniewski, S., Ong, A, Sicheritz-Ponten,
T., Petersen, B, Clokie, M.R.].

71

14:30-14:50

FOOD SAFETY RELATED TO AQUACULTURE PRODUCTS IN VIETNAM,
PART 2: ENVIRONMENTAL CONTAMINANTS

Caroline Douny and Marie-Louise Scippo

72

14:50-
15:10

Coffee break

18 October 2024 GALA Diner: Main Hall, 18:30 to 21:00
19 October 2024: field trip around Phu Quoc
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AQUACULTURE IN VIETNAM: A DECADE OF TECHNOLOGICAL INNOVATIONS
Nguyen Thanh Phuong, Tran Ngoc Hai, Vu Ngoc Ut and Tran Minh Phu

College of Aquaculture and Fisheries, Can Tho University, Vietnam
Corresponding author: ntphuong@ctu.edu.vn

The world production of capture fishery has not increased during the last 3 decades (around 88.9 to
91.0 mil. tons a year), while aquaculture has increased nearly 5-fold (21.8 mil. tons in 1990 and 94.4 mil.
tons in 2022) (FAO, 2024). A similar trend has also happened in Vietnam in the period 1995-2023, the
production of capture fishery increased 3.12 fold, while that of aquaculture was 14.1 fold (GSO, 2024).
These pictures indicate that aquaculture is the only way to ensure sufficient seafood for the world.

Aquaculture in Vietnam has experienced a decade of unprecedented growth, during which continuous
innovation has played a significant role. The total production of aquaculture reached 5.50 mil. tons in
2023 and ranked the world's top 4thbiggest aquaculture producer. Innovations in aquaculture could be
diverse, but a technological-driven approach is the most important. In Vietnam, technological
innovations have been applied to key cultured species of the industry such as striped catfish
(Pangasianodon hypophthalmus) and marine shrimps (Penaeus monodon and Penaeus vannamei).
Innovations in seed production, genetics, feeds, pond environment management, health enhancement,
digital transformation, etc. have been applied in the production practices. This paper reviews key
technical innovations driving the Vietnamese aquaculture growth.

Keywords: aquaculture, innovation, striped catfish, marine shrimp.
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MODERN AQUACULTURE IS AT A TURNING POINT: FROM MONOCULTURE TO INTEGRATED
SYSTEMS - A NECESSITY BUT AN OPPORTUNITY AS WELL
Patrick Sorgeloos

Ghent University, Belgium

Aquaculture practices can be divided in “food” and “business” aquaculture (Sorgeloos, 2013): the former
has been practiced for centuries in China and many other Asian countries and has/is always based on
polyculture principles, resulting in a very ecological approach, with minimal impact on the environment.
It provides food for local use. Business aquaculture was pioneered by the Japanese as of the 1960s and
within a couple of decades further developed in the Western world: better knowledge of the biology of
species with high market value (mostly marine fish, prawns, and shrimp), application of innovative
farming techniques for broodstock maturation, hatchery, nursery and grow out systems in ponds or
cages, resulted in successful new industrial practices. All business aquaculture practices, with final grow
out in cages or in ponds are based on monoculture practices. Environmental impacts were low at the
onset of these new businesses in the 1980s, however, competition in the market pushed the industry
into intensification (higher stocking densities, with more formulated feeds) resulting in increasing
environmental impacts, and the gradual occurrence of disease events, caused by bacteria, viruses, and
parasites. Over the last decade some aquaculture sectors, such as the Penaeid shrimp farming, especially
in Asia, have experienced major catastrophes with big socio-economic consequences. Still a hypothesis
but in many cases, the farms operate beyond the maximum carrying capacities of local environments.
More emphasis needs to be given to the prevention of diseases in aquaculture, as opposed to the current
focus on disease treatment. New microbial management techniques need to be developed, as it becomes
clear that the needed disinfection, for biosecurity reasonps, unselectively eliminates all bacteria,
including those with crucial positive functions. Shrimp and marine fish cultured in recirculation systems
where the biofilter plays a crucial role in increasing the microbe-to-substrate ratios (i.e, more
competition among microbes) seems to be less prone to unpredictable losses. Alternatively, integrated
farming practices such as zero water exchange intensive shrimp farming whereby the effluent of the
shrimp ponds is recirculated through tilapia and seaweed ponds before returning to the shrimp ponds
seem to have a similar effect. It remains to be shown to what degree these integrated system
configurations indirectly are a microbial management practice that results in improved performance.

Bibliography
Sorgeloos, P. (2013) Aquaculture: the blue biotechnology of the future. World Aquaculture, 44(3), 18-
27.
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TWIN TRANSITION IN VIETNAM - OPPORTUNITIES FOR RESEARCH AND DEVELOPMENT OF
SMART SOLUTIONS IN CARBON-NEUTRAL INTENSIVE VANNAMEI SHRIMP FARMING
My T. Nguyen, Ph.D.

RYNAN® Technologies Vietnam, Tra Vinh City, Tra Vinh Province, Vietnam 94000

In recent years, the Vietnamese government has been promoting a 'twin transition,” which
simultaneously advances digital transformation and green transformation across various sectors.

In agriculture and aquaculture, the government encourages stakeholders to adopt digital technologies
and green solutions, presenting a great opportunity to integrate advanced science and technology. This
can potentially drive sustainable growth and improve productivity, contributing to the country's goal of
achieving net zero emissions by 2050.

Brackish water shrimp farming is an important economic sector in the Mekong Delta, but it emits a
significant amount of greenhouse gases. Each kilogram of edible brackish water shrimp (KgEW) in
Vietnam emits about 10.3 KgCOZ2eq [1]. Of this, approximately 50% of emissions come from energy used
in farming, 30% from feed, 16% from direct biological processes in shrimp ponds, and 4% from the
conversion of mangrove forests to shrimp farming.

In this talk, we will present the application of twin transition in the TOMGOXY® paradigm for high-yield,
carbon-neutral intensive vannamei shrimp farming. This is a scientific and technological solution that
enhances production efficiency, creates new value, and promotes sustainable development.
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UPCYCLING SEAFOOD BY-PRODUCTS TOWARDS CIRCULAR AND SUSTAINABLE DEVELOPMENT
OF VIETNAM'’S SEAFOOD INDUSTRY
Loc Thanh Phan*, Phong Cao, Thuong Nguyen, Ty Tran, An Nguyen, Anh Nguyen, Tuan Nguyen

* Corresponding Author: Loc Thanh Phan
(loc.phan@vigroup.com.vn)

Vietnam Food JSC., Vietnam

Vietnam's agriculture and aquaculture sector heavily depends on imported raw materials with a low
utilization rate, leading to high leaching rates and polluted water environments. Concurrently, the
surging shrimp industry poses challenges for ancillary industries, especially in handling by-products,
that are currently creating environmental concerns and weakening the industry chain. In contrast, in
countries like Iceland and Norway, these by-products are efficiently upcycled into valuable outputs for
different industries.

This study discusses on developing more environmental-friendly technology to extract nutrients from
shrimp by-products, converting in valuable products like peptides, chitosan, astaxanthin, and probiotics.
These low-carbon-footprint ingredients are utilized across food, livestock, aquaculture, and crop
industries to enhance resource efficiency, environmental protection, and promote sustainable
development in Vietnam’s agriculture and specifically the shrimp industry.

Keywords white leg shrimp, shrimp by-products, biotechnology, zero-waste production, peptides, protein
hydrolysates, chitin, chitosan, astaxanthin, agriculture, aquaculture, sustainability, carbon footprint,
circular economy
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FRESHWATER PRAWN AQUACULTURE: INNOVATIONS AS A KEY TO SUSTAINABILITY AND
WELFARE
Krishna R. Salin

Asian Institute of Technology (AIT), Thailand (salinkr@ait.ac.th)

Freshwater prawns are increasingly popular in global aquaculture due to their high market value and
adaptability to diverse farming systems. Global production is primarily centered on two species:
Macrobrachium rosenbergii and M. nipponense (mostly in China). Despite persistent challenges—such
as low larval survival, late metamorphosis failures, and size heterogeneity—innovative farming
techniques and improved disease diagnostics offer promising solutions. Key innovations include
improved broodstock genetics, biotechnological interventions for monosex (all-male and all-female)
production, and improved larval rearing protocols and feeding strategies. New genetic and genomic
tools for producing SPF broodstock, along with gene silencing techniques targeting IAG, MIH, and VIH
genes, have significantly improved larval survival rates and post-larval quality, while also enhancing
animal welfare. Prawn polyculture with shrimp, tilapia, or crayfish has become more common, though
the sustainability of such unregulated practices remains uncertain. Bioflocs, functional feed additives,
and probiotics are poised to play a greater role in enhancing growth rates and survival, although further
research is necessary to maximize their potential. Water quality issues in ponds leading to off-flavors
and the presence of water-borne pollutants (microbes, heavy metals, antibiotic residues, etc.), continue
to pose significant challenges, especially in export markets. Certification programs that emphasize
environmental and social responsibility, food safety, and animal welfare have yet to widely include
freshwater prawns. Innovations in freshwater prawn aquaculture are critical for overcoming these
challenges, improving growth performance, enhancing biosecurity, increasing resource use efficiency
and environmental resilience, and to ensure the sustainability of prawn farming.

KEYWORDS: Macrobrachium, freshwater prawns, innovations, farming systems, monosex production,
polyculture, probiotics, animal welfare
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APPLICATION OF INDUSTRY 4.0 IN AQUACULTURE
Truong Minh Thai* Duong Nhut Long, Tran Minh Phu

* Corresponding Author: Truong Minh Thai (tmthai@ctu.edu.vn)
Can Tho University, Vietnam

Industry 4.0 is characterized by integrating advanced technologies such as the Internet of Things (IoT),
Artificial Intelligence (Al), Big data, and Automation, impacting many fields, including aquaculture.

In this article, we will review some of the applications of technologies in Industry 4.0 in aquaculture
such as: (1) applying IoT, sensor networks in building smart environmental monitoring systems, helping
farmers maintain optimal conditions of water quality in ponds; (2) applying Al, automation to build
automatic feeding systems, ensuring feeding schedules with appropriate amounts of food based on
environmental conditions and fish behavior, helping to reduce water pollution and feed costs; (3) using
Al, machine learning to analyze data collected from many different sources for detecting early disease
or stress of fish; (4) Blockchain applications in diary logging of production process, supporting
traceability and increasing transparency in the supply chain.

Applying the technologies of industrial 4.0 in aquaculture to improve productivity, quality,
sustainability, and efficiency is a trend for an advanced aquaculture method, often referred to as

Aquaculture 4.0.

KEYWORDS: Aquaculture 4.0, Al, IoT, Big Data, Blockchain
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DYNAMIC MODELLING FOR ENHANCED ALKALINITY CONTROL IN RECIRCULATING
AQUACULTURE SYSTEMS (RAS)
Marie Aline Montjourides*, Susanna Roblitz, Hidkon Dahle

* Corresponding Author: Marie Aline Montjourideés (m.montjourides@uib.no)
Computational Biology Unit, Department of Biological Sciences, University of Bergen, Norway

Recirculating aquaculture systems (RAS) offer a promising solution to reduce the ecological impact of
fish farming by lowering water usage and minimizing environmental waste discharge. Yet, maintaining
optimal water quality in these closed systems remains challenging due to the dynamic nature of
biological processes occurring in these systems. Mathematical modeling represents a cost-effective
approach to optimize the control of critical parameters, such as pH and alkalinity, within these systems.
This study introduces a novel dynamic RAS model (dynRAS) that combines fish growth, CO, and Total
Ammonia Nitrogen (TAN) excretion and removal, along with a pH and carbonate system formulated
based on the mass action law. Additionally, the model features a dosing system for OH™ and HCOs",
implemented similarly to a Hill function. We used high-resolution measurement data for CO2, pH and
alkalinity from a pilot scale RAS to evaluate model predictions. Model simulations accurately reflected
the relationships between pH, alkalinity, and CO,. Although some quantitative differences were noted,
the model effectively simulated scenarios involving NaOH or HCO3;™ additions to control alkalinity levels,
revealing the need for adaptive alkalinity management based on system state. These findings
underscore the potential of dynRAS as a valuable tool for developing adaptive control systems for RAS.

KEYWORDS: Dynamic Modelling, Recirculating Aquaculture System (RAS), Alkalinity Control
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EFFECT OF STOCKING DENSITY ON WATER QUALITY AND GROWTH OF RAINBOW TROUT
(ONCHOHYNCHUS MYKISS) FARMING IN LOW-HEAD RECIRCULATING AQUACULTURE SYSTEMS
(RAS) IN VIETNAM
Tran Thi Kim Chi*, Pham Thai Giang, Nguyen Thanh Hai, Nguyen Duc Thong

* Corresponding Author: Tran Thi Kim Chi (tkchi@rial.org)
Research Institute for Aquaculture No.1 (RIA1), Vietnam

Farming rainbow trout (Oncorhynchus mykiss) in Vietnam started in 2005. Farming with flow through
rearing systems is applied as the main farming technique with low density. Floods and water shortages
cause great damage to rainbow trout farming in the Northwest of Vietnam. This study aims to determine
the appropriate density for rainbow trout farming in alow-head recirculating aquaculture system (RAS).
Two stocking densities, including 45 fish/m3 and 55 fish/m3 were raised in a 150 m3 RAS separately.
The low-head RAS has a raceway farming section combined with a rough filtration and biological
filtration treatment section. The system was supplemented with new water from 0.5-11/second
compensate for the wastewater discharged from the system. The initial body weight of fish was
450+5g/fish and fed daily with industrial pellets containing 40-45% crude protein. The total body
weight of the fish was measured every 25 days. Water temperature, DO, and pH were measured daily.
N-NO2-, CO2, H2S, Alkalinity, NH3, TSS, and N-NO3- were measured weekly. The results indicated that
water parameters were significant differences between the two groups, specifically DO (6.09+0.68 vs.
5.73+0.55 mg/1), N-NO2- (0.014+0.005 vs. 0.035+0.0027 mg/1), N-NO3- (3.46+1.22 vs. 8.63+4.42 mg/1),
CO2 (6.82+0.89 vs. 7.83+1.25 mg/1), and TSS (4.11+1.18 vs. 5.63+1.10 mg/1) (P<0.05). At day 125, the
weights of the fish in 45 fish/m3 and 55 fish/m3 group started to diverge with the size of 861+28 g and
80039 g per fish, respectively (P<0.05). After 180 days, the fish at a density of 45 fish/m? reached
1,340+82 g per fish, while those at a density of 55 fish/m? reached 1,170+47 g per fish (P<0.05). The
DWG indices for these two groups were 4.72 and 3.75 g/day, respectively. The better water quality
contributed to better growth of the 45 fish/m? group. Our results suggest that density of 45 fish/m3 is
suitable for the low-head recirculating system for improving of water quality and growth of rainbow
trout.

KEYWORDS: Rainbow trout, RAS, stocking density, growth, water quality
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EFFECT OF OZONE NANOBUBBLE ON WATER QUALITY, GROWTH PERFORMANCE, SURVIVAL
RATE AND MICROFLORA OF WHITE LEG SHRIMP (Penaeus vannamei)
Phan Trong Binh1, Nguyen Huu Nghia, Tong Tran Huy, Sophie St-Hilaire, Pham Thai Giang, Phan Thi
Van

Corresponding Author: Phan Trong Binh (trongbinh@rial.org)
Research Institute for Aquaculture No.l, Vietnam

The study was conducted to evaluate the influence of ozone nanobubbles on water quality, survival rate,
growth indicators, microbial composite in intestine of white-leg shrimp (Penaeus vannamei) in the
indoor tanks culture model. The white leg shrimp were cultured for 90 days in 20 m3 per circular tanks
(NB-03-supplement ozone nanobubble and control-without 0zone nanobubble) with a stocking density
of 350 shrimp/m3. Water quality parameters, including temperature, pH, dissolved oxygen (DO), and
oxidation-reduction potential (ORP), were monitored daily. Alkalinity, NO2-N, chemical oxygen demand
(COD), and total Vibrio were analyzed weekly throughout the culture period. Microflora in shrimp
intestine was analysis on the culture day 30, 60 and 90. Growth indicators of shrimp such as survival
rate, average shrimp weight and harvest biomass were recorded and assessed. The results indicated
that NO2-N, COD and total Vibrio in water in the NB-O3 group were lower than those in the control
(p<0.05). The growth indicators of shrimp including average weight, harvest biomass and productivity
were significantly higher in the NB-03 group compared to the control (p<0.05). However, the survival
rate of shrimp in the NB-O3 was lower than that in the control conditions with the rates 0 90.37 + 1.33%
and 94.43 * 1.72%, respectively. Proteobacteria was the most abundance in the intestines of white-leg
shrimp at phylum level. The microbial composition in the shrimp intestine was different in the days of
culture; notably, Vibrio parahaemolyticus was present in the control group. This study demonstrated
that NB-03 has the potential to be applied in the white-leg shrimp farming in the indoor tanks culture
with the advantages of improving productivity and controlling water quality and bacteria.

KEYWORDS: Growth performance, Microflora, Ozone nanobubble, Penaeus vannamei, White-leg shrimp.
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RESEARCH AND DEVELOPMENT OF SUPER-INTENSIVE WHITE-LEG SHRIMP FARMING IN MULTI-
SPECIES RECIRCULATING AQUACULTURE SYSTEM
Tran Ngoc Hai*, Tran Nguyen Duy Khoa, Dwong Thi My Han, Le Van Thong and Le Quoc Viet

College of Aquaculture and Fisheries, Can Tho University
*Email: tnhai@ctu.edu.vn

This report summarized the successes in research and development of super-intensive culture of white
leg shrimp in a multispecies recirculation system adapting to climate change that has been implemented
in the College of Aquaculture and Fisheries since 2018. The recirculating systems include shrimp culture
tank, tilapia culture tanks, moving bed biofilter tanks and seaweed culture tanks. Througth a series of
experiments in small scale and trials of practical production scales, the protocol for superintensive
shrimp culture in RAS with multi-species was built for training and commercial application. Particularly,
the major results of the research in 10-m3 tank systems have indicated that the optimal water salinity,
the shrimp stocking density, and the subtrate biofilter media ratio to culture volume were 15-25%o,
200-300 shrimp/m3 and 5-10L/m3, respectively. For large-scale trials in the 40 to 100-m3 tank system
with a stocking density of 300 shrimp/m3, after 84 days of culture, the shrimp average weight, survival
rate, the yield and the FCR were 16.68 - 18.20 g/shrimp, 96.0 - 97.5%, 4.42 - 448 kg/m3 and 1.10 - 1.19,
respectively. In lined earthen pond culture (500 m3/pond) with stocking density ranges of 240-320
shrimp/m3, after 84 days of culture, the shrimp weight, the survival rate, yield and the FCR were 18.18
-22.73 g/shrimp, 74.9 - 93.7%, 2.82 - 4,10 kg/m3 (28.2 - 41 tons/ha/crop) and 1.09 - 1.21, respectively.
In the context, this system is significant in as high-tech, environmental friendly, bio-security and food-
safety and climate-addapted aquaculture system. The technology has been trained widely and applied
to commercial production in Soc Trang and Ca Mau provinces.

10
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ASIAN SWAMP EEL (Monopterus albus) CULTURE IN THE MEKONG DELTA: CURRENT STATUS
AND PROSPECTIVE DEVELOPMENT
Pham Thanh Liem1*, Lan My Lan?, Nguyen Thanh Hieu!, Dao Minh Hai!

* Corresponding Author: Pham Thanh Liem (ptliem@ctu.edu.vn)
1College of Aquaculture and Fisheries, Can Tho University, Vietnam

Asian swamp eel (Monopterus albus) is one of the most widely freshwater fish for human consumption
in the Mekong Delta. Swamp eel farming is well developed in this area with anual production increased
from 600 ton (2008-2009) to 4,093 ton (2023 in 5 provinces). In this report the history, current status
and future perspectives of swamp eel farming along with aquaculture opportunity in the Mekong Delta
was briefly described. The swamp eel farming started in 2004 in An Giang province with a model of
plastic lining tanks covered with soil in bottom, using widely seed harvested from nature. The average
stocking density of this system was only of 83 ind./m2 and fed with homemade feed including trash fish
mixed with pellets. The yield of the model was 17.5 kg/m2 with a FCR of 2.8 after 8 months culturing.
Currently, swamp eel is cultured in tanks without soil instead nylon rope or net were used as substrate.
Commercial feed and high density (500 ind./mZ2) were applied, yields can be up to 160 kg/m2 with FCR
of 1.1 and survival rate of 85% after 8 months of culture. With such development, some major
constraints linked to sustainable development of this industry such as hatchery production, broodstock
management, disease and market have been emerged. This issue requires more advance techniques as
well as roper policies to overcome these barriers for the sustainable development of swamp eel farming
in the Mekong Delta.

KEYWORDS: advanced techniques, broodstock managements, seed production, swamp eel farming
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RESOURCES USE AND COST-BENEFIT ANALYSIS OF INTENSIVE AND SUPER-INTENSIVE WHITE-
LEG SHRIMP (Litopenaeus vannamei) FARMING IN THE MEKONG DELTA, VIETNAM
Nguyen Van Phung?, Vo Nam Son?, Cao Hoang Thuy An3, Tran Ngoc Hai2, Nguyen Nguyen Minh#, and
Nguyen Thanh Phuong?*

1 Research Institute for Aquaculture No. 2 (RIA 2)

2CSIRO, Australia

3 College of Aquaculture and Fisheries, Can Tho University, Vietnam
Nguyen Van Phung and Vo Nam Son are co-first authors
*Correspondence author

The study aims to evaluate the efficiency of resource use in intensive farming (IF) and super-intensive
(SIF) farming models of white-leg shrimp (Litopenaeus vannamei) for suggesting applicable
measurements to optimise shrimp yield and reduce the resource use index (RUI) and production cost.
The study interviewed 120 shrimp farmers (60 IF and 60 SIF farmers) in Ca Mau, Bac Lieu and Ben Tre
provinces. The results showed that the IF model with an average stocking density of 121 shrimp/m2
resulted in a harvest size of 42.9 shrimp/kg, a survival rate of 67.3% and a crop yield of 16.4 tons/ha.
The IF model needed to use 67,710 Postlarvae 12-day olds (PL12), 1,957 m2 land, 2,767 m3 surface
water, 1,268 kg of feed (eFCR), and water treatment chemicals, including 118.7 kg of lime, 38.5 kg
chlorine and 2.5 kg potassium permanganate for producing one ton of shrimp. Meanwhile, the SIF model
had a stocking density of 191 shrimp/m2 and obtained a survival rate of 64.9%, a harvest size of 32.7
shrimp/kg, and a crop yield of 37.6 tons/ha. This SIF used 55,134 PL12, 2,291 m2 land, 1,317 kg feed,
4,587 m3 surface water, and inputs of 139.5 kg lime, 64.2 kg chlorine and 6.6 kg potassium
permanganate. The IF model had a production cost of 90.6 mil. VND and a net income of 26.4 mil. VND
per ton. Meanwhile, the SIF model achieved a production cost of 101.9 VND and a net income of 39.1
mil. VND per ton. The study also found that the ratios of households with negative net income were
15.0% of the IF model and 8.3% of the SIF model. Farmers’ incomes could improve if they purchase feed
and other inputs at minimum prices, usually from large dealers and suppliers. In such cases, the SIF
production cost will be reduced by 9.0% and the IF model by 12.2%.

Keywords: white-leg shrimp, intensive/super intensive, resource use, productivity, cost-benefit
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MANAGING WATER QUALITY IN FRESHWATER AQUACULTURE WITH SMART TECHNOLOGY
Béla Urbanyi*, Pham Thai Giang

*Hungarian University of Agriculture & Life Sciences, Institute of Aquaculture & Environmental Safety
Research Institute for Aquaculture No. 1 (RIA1) - Center for Environment and Disease Monitoring in
Aquaculture (CEDMA)

*Corresponding author: Béla Urbdnyi (Urbanyi.Bela@uni-mate.hu)

Aquaculture is one of the sectors most affected by global warming and climate change, and this is
particularly true for the productivity of freshwater aquaculture, especially fishpond aquaculture
systems.

One of the greatest challenges of the aquaculture sector today is the continuous monitoring of water
quality, and the rapid and effective management of water quality based on hydrological, physical,
chemical, and biological parameters. To carry out this activity, various tools and methods are used that
allow accurate measurement and analysis of the different parameters of water. However, it must be
recognised that traditional methods and tools no longer provide a sufficiently effective solution for
preventing the effects of extreme weather conditions and reducing problems.

In modern freshwater aquaculture, it is essential to use the latest tools and technologies, to harmonise
the different systems available and to introduce them into practical workflows. Artificial intelligence-
based devices with positioning systems, often with self-moved (floating and swimming) functions,
provide solutions for a variety of solutions, even extreme ones. These devices combine the potential of
biosensors with the benefits of automated monitoring systems. These systems are equipped with
integrated sensors, linked to data recording systems and computer software for data analysis. These
complex units provide data to fish farmers in real time and environment and can provide
recommendations for treatments and interventions through continuous "self-learning".

KEYWORDS: freshwater aquaculture, water quality, monitoring, smart technology
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SEED PRODUCTION OF INDIGENOUS FRESHWATER FISHES TOWARDS DIVERSIFICATION AND
ADAPTATION
Pham Thanh Liem!*, Dwong Nhut Long?, Bui Minh TAm?, Nguyén Van Triéu! and Dwong Thidy Yén!.

* Corresponding Author: Pham Thanh Liem (ptliem@ctu.edu.vn)
1College of Aquaculture and Fisheries, Can Tho University, Vietnam

Seed production of freshwater fish started in the Mekong Delta in the early 1980s when Chinese carp
species were introduced along with seed production techniques. Seed production in this period focused
on introduced species such as silver carp, bighead carp, grass carp, tilapia, African catfish and some
native species including common carp, silver barb, tinfoil barb and especially hybrid clarias catfish.
Pangasius breeding program was also carried out during the period from 1978-1990 by some national
institutions and universities, but the production was unstable due to difficulties in larval rearing. From
1996-2000, within the framework of the Asian Catfish Project, seed production techniques for
Pangasiidae and Clariidae species were completed and hatchery seed met the demand of farmers. Seed
production techniques are continuing improved and updated for other species. Currently, more than 70
freshwater fish species have been successfully produced in the Mekong Delta, including some high
economic value or rare species. Success in seed production not only meets the demand for human
consumption but also creates high value commodity products for export, and ornamental purpose,
contributing to diversifying farming models and adapting to climate change. Some important case
studies are discussed in this presentation.

KEYWORDS: framing system, freshwater fishes, induced breeding techniques, Mekong Delta.
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HORMONE-INDUCED SPAWNING IN BLACKSPOTTED CROAKER Protonibea diacanthus
Manh V. Ngo, Hoang M. Le, Hung D. Pham, Anh T. Pham, Thanh T. Hoang, Dung V. Tran, Linh P. Pham

1Instisue of Aquaculture, Nha Trang University, Khanh Hoa, Vietnam
*Corresponding author: linhpp @ntu.edu.vn

Optimizing reproductive performance in captive conditions is crucial for improving seed production
quality in the blackspotted croaker, Protonibea diacanthus. This study investigated the efficacy of
various hormone-induced spawning strategies commonly employed in mariculture, specifically applied
for the first time to the blackspotted croaker in Vietnam. Broodstock were randomly assigned to one of
three hormonal injection treatments: (1) HCG, (2) LRHa + HCG, and (3) LRHa + DOM. Each pair of
broodstock underwent four spawning batches at intervals of 35 to 50 days. The study evaluated multiple
reproductive indicators and assessed larval performance.

The findings revealed that fecundity (kg of eggs per female) was significantly greater (over 200%) in
the treatments containing HCG compared to treatments without HCG. Additionally, the fertilization rate
and percentage of floating embryos were notably higher in treatments containing LRHa, with rates
exceeding 60% compared to 13%, and more than 50% compared to 20%, respectively. Moreover, the
duration of hormonal effectiveness and re-maturation tended to be shorter when HCG was included.

While hatching success and the percentage of re-maturation did not differ significantly among
treatments, embryos from broodstock injected with LRHa exhibited larger sizes, oil globule diameters,
and yolk diameters. Although larval body length did not vary significantly among treatments, larvae
from broodstock treated with LRHa demonstrated significantly improved deformity rates and survival
rates. Importantly, the combination of LRHa with either HCG or DOM did not result in significant
differences in most reproductive indicators; however, the combination with HCG may have negative
impacts on broodstock health and behavior, influencing survival and mating activities post-injection.

KEYWORDS: blackspotted croaker, induced spawning, fingerlings
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A STUDY ON THE ARTIFICIAL REPRODUCTION OF SLIPPER LOBSTER (Thenus orientalis LUND,
1793)
Truong Quoc Thai*, Nguyen Van Manh

* Corresponding Author: Truong Quoc Thai (truongquocthai@ria3.vn; truongqt115@gmail.com)
Research Institute or Aquaculture No.3, Vietnam

Slipper lobster has a high commercial value, ranking second after spiny lobster, with potential for future
culture in Vietnam. Thenus orientalis is distributed from Quang Ninh to Kien Giang provinces, with dense
populations found in Thu Island, Binh Thuan province and the region from Ca Mau to Phu Quoc Island,
Kien Giang province. Over the years, slipper lobster yields have declined significantly due to overfishing,
impacting the natural population. To conserve, exploit, and develop this species, research on the
artificial seed production of slipper lobster is crucial. The Research Institute for Aquaculture No. 3 is the
firstinstitution in Vietnam to successfully conduct research and produce artificial seed of slipper lobster
(Thenus orientalis) during the period 2018-2023. In this study, broodstock and larvae were cultured in
a recirculating aquaculture system (RAS) equipped with a biological filter and UV sterilization. The
broodstock density was maintained at 8 individuals per square meter. They were fed a diet of mollusk
flesh, fish, shrimp, etc. Results from the maturity culture showed a maturity rate of 79%, spawning rate
exceeding 75%, fertilization rate of 82%, hatching rate of 83%, and a survival rate around 60%. In the
larval rearing phase of this study, the survival rate recorded approximately 5.1% from phyllosoma I to
the juvenile stage (1.5 - 2 cm) within a 50 - 60 days period.

KEYWORDS: Slipper lobster, broodstock, survival rate, fertilization rate, hatching rate, Thenus orientlis
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SELECTION OF STRIPED CATFISH (Pangasianodon hypophthalmus) FOR BRACKISHWATER
FARMING: AN ADAPTIVE STRATEGY TO CLIMATE CHANGE
Nguyen Thanh Phuong?, Duong Thuy Yen!*, Dao Minh Hai!, Dang Quang Hieu?, Pham Thanh Liem!, Bui
Minh Tam?, Do Thi Thanh Huong?, Bui Thi Bich Hang?, Vo Nam Son?, Patrick Kestemont3, and Frédéric
Farnir4

1College of Aquaculture and Fisheries, Can Tho University, Viet Nam

2 Department of Agriculture and Rural Development of Dong Thap province, Viet Nam

3 Institute of Life, Earth & Environment (ILEE), University of Namur (UNamur), Belgium
4Department of Animal Production, Faculty of Veterinary Medicine, University of Liege, Belgium
Corresponding author: thuyyen@ctu.edu.vn

The development of saline water tolerant striped catfish (Pangasianodon hypophthalmus) to adapt to
climate change is crucial for the sustainability of catfish farming in the Mekong Delta, Viet Nam. Over the
five years (from 2017 to 2022), a research collaboration between Can Tho University, the University of
Liége (Belgium), and the University of Namur (Belgium) successfully developed a productive strain of
striped catfish with improved tolerance to salinity (up to 10%o). This strain can mature and reproduce
effectively in brackish water conditions (5%o0), with productive parameters such as egg diameter, egg
volume, and larval length comparable to those in freshwater. The growth rate of fish was highest at 5%o
and this level was not significantly different from fish reared at 0%o and 10%o. Survival rates of selected
and random groups were similar at salinities from 0%o to 15%o, and the freshwater group had the
lowest survival rate, although the difference was not statistically significant (p>0,05). After one
generation of selection under saline water conditions, moderate realized heritability (0,29) was
estimated for body weight and the average direct response to selection for growth and survival was
18% and 11,4%, respectively. Additionally, physiological studies showed that both larvae (10 day-post-
hatching) and fingerlings (20-30 g) can grow and develop at the salinities of 15%o and 20%o, considered
the upper saline tolerance limit of striped catfish. Molecular analyzes revealed that the gut is most
responsive to changes in osmotic pressure of water environment compared with other organs, through
the regulation of genes involved in the exchange of ions and water. The use of a 'hormesis' method to
assess the saline water tolerance in the early developmental stage demonstrated that exposure to 5%o
salinity during the larval stage can potentially alter gene expression related to osmotic regulation,
immunity, and stress, leading to higher survival and growth compared to the control group. Therefore,
the "hormesis" method is effective in enhancing the adaptation of striped catfish to the saline
environments. The outcomes of this selection program are of practical significance, contributing to the
sustainable development of striped catfish farming in the Mekong Delta, particularly in areas affected
by saline water intrusion.

Keywords: Genetic improvement program, Pangasius, saline adaptation, salinity tolerance
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REVEALING HIGH GENE FLOW OF THE ENDANGERED SMALL-SCALE CROAKER (Boesemania
microlepis) IN THE LOWER MEKONG BASIN BASED ON GENOME-WIDE SNP ANALYSIS
Quyen Dang Ha Vu?, Christopher E. Bird 2, Oanh Thi Truong?, Sang Quang Tran!, Ellen E. Biesacks,
Amanda S. Ackiss3, Kent E. Carpenter3”, Binh Thuy Dang!*

1Department of Biotechnology, Institute for Biotechnology and Environment, Nha Trang University, 02
Nguyen Dinh Chieu, Nha Trang, Vietnam.

2Department of Life Sciences, Texas A&M University- Corpus Christi, Corpus Christi, TX, USA.
3Department of Biological Sciences, Old Dominion University, Norfolk, Virginia 23529 -0266 USA.
*Correspondence Quyen Dang Ha Vu (quyenvdh@ntu.edu.vn), Binh Thuy Dang (binhdt@ntu.edu.vn)

The small-scale croaker, Boesemania microlepis, is an important fish found in the Mekong River basin.
However, there is limited information on its ecology and conservation needs. This species is commonly
found in the southern floodplain of the Mekong, from Tonlé Sap in Cambodia to the Mekong Delta in
Vietnam. This floodplain is crucial for biodiversity, but it faces challenges due to dams that impact the
natural flood-pulse cycle. Previous studies have conflicting findings on whether the populations of B.
microlepis in this region are localized or migratory. To address this, we used DNA testing based on the
EzZRAD method and found that there is high connectivity among different sites in the southern
floodplain, indicating overall panmixia. Our results suggest that there may be a source of fish from
upstream areas contributing to the population in this floodplain, and further research is needed to
understand the factors affecting gene flow.

KEYWORDS: Boesemania microlepis, EZRAD, Lower Mekong Basin, Gene flow, Population genetics.
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RESEARCH ON ARTIFICIAL BREEDING OF ANNELID WORM (Tylorrhynchus heterochaetus
Quatrefages, 1865) IN VIETNAM
Cao Van Hanh, Phan Thi Van

Corresponding author email: cvhanh@rial.org

This is the first study on the reproductive biology of the Annelid worm (Tylorrhynchus heterochaetus), a
polychaete species living in the coastal estuarine areas of Northern Vietnam. The research results
confirm that Annelid worms reproduce sexually and each individual only reproduces once in its lifetime.
When rearing Annelid worms on a sandy mud substrate for 90 days, each individual achieved a growth
of 0.76-0.86g/worm, with a high survival rate of 82.67%. After reproduction, the parent worms die. The
absolute fecundity of female Annelid worms reaches 108,461 eggs per individual. The larval
development process was observed in detail: after 3 days, larvae reach 4 setae, after 4 days they reach
8 setae, and achieve 16 setae after 35 days of age. In the early stages, trochophore larvae float, but from
the 6-segment stage onwards, they begin to settle to the bottom and actively feed. The survival rate of
Annelid worm larvae ranges from 9.64 to 11.94%. These studies have made an important contribution
to proactive seed production, opening up prospects for Annelid worm farming development in the
northern provinces of Vietnam.

KEYWORDS: Annelid worm, artificial breeding, larvae.
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KNOWLEDGE AND TECHNOLOGY TRANSFER IN FRESHWATER AQUACULTURE: CHALLENGES
AND SOLUTIONS
Béla Urbanyi*, Pham Thai Giang

*Hungarian University of Agriculture & Life Sciences - Institute of Aquaculture & Environmental Safety
Research Institute for Aquaculture No. 1 (RIA1) - Center for Environment and Disease Monitoring in
Aquaculture (CEDMA)

*Corresponding author: Béla Urbdnyi (Urbanyi.Bela@uni-mate.hu)

As one of the fastest growing food production sectors, aquaculture is constantly evolving with the
introduction of new technologies and methods. Innovations in aquaculture are targeted at sustainability,
increasing productivity, reducing environmental impacts, and improving fish welfare. Innovations in
aquaculture offer many benefits but also face various constraints and challenges. These constraints can
also slow down the development of the industry and the widespread adoption of technologies.

Knowledge transfer in aquaculture is the transfer of information, experience, and technologies under
development between research institutes, professional organisations, educational institutions, and
industry players. Technology transfer in aquaculture involves the transfer and introduction of new
technologies, tools and methods between industry players.

However, it is necessary to recognise that the interests of academic (scientific research and education)
and corporate (mainly profit-oriented businesses) partners are often different, and that harmonising
these interests and finding a balance between common language and interests is a prerequisite for
effective cooperation. Overcoming barriers requires a complex approach, including technological
development, regulatory reform, financial support, and training and education of the workforce.
Industry stakeholders, including researchers, companies, and regulators, can work together to achieve
sustainable and efficient freshwater aquaculture.

KEYWORDS: freshwater aquaculture, innovation, knowledge and technology transfer, cooperation
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FUTURE FEED EFFICIENCY
Herve Lucien-Brun, Binh Nguyen

Corresponding author email: bnguyen@jefo.com
Jefo Nutrition, Inc. Canada

Global demand for fish is rising, with finfish and shellfish comprising one-sixth of the global animal
protein consumption. For global fish availability to meet projected demand, aquaculture production will
need to more than double by mid-century, rising from 67 million tonnes in 2012 to roughly 140 million
tonnes in 2050.

Using alternative ingredients and reducing protein content in farmed fish and shrimp diets are essential
for cost and competitiveness while decreasing reliance on imported proteins. However, fish and shrimp
performance must be maintained. Commercial feeds are key to farming success.

Feed, particularly protein, is the main production cost. Farmed fish and shrimp require high-quality
dietary proteins for optimal growth. Some proteins in aquaculture feeds are indigestible by fish and
shrimp, resulting in unnecessary costs and environmental pollution.

The diminishing supply and high price of quality protein, along with the poor quality of alternative
sources, highlight the need to maximize existing protein sources. Unfortunately, alternative proteins are
often poorly digestible, unpalatable, and have unbalanced amino acid profiles and anti-nutritional
factors.

Optimizing protein digestibility with protease can reduce feed costs by allowing the use of alternative
raw materials and decreasing non-digestible proteins. This can lead to better growth rates and larger
fish and shrimp in less time.

Holding aquaculture's environmental impacts to 2010 levels will be a challenge, given the sector's
projected rapid growth to 2050. For maximum effect, a variety of solutions should be implemented at
the same time. The use of exogenous protease in the feed is one of them.

Exogenous proteases improve the digestible protein rate, reducing non-digestible proteins and
environmental pollution. This also lowers the Forage Fish Dependency Ratio - a key criterion monitored

by certification programs such as ASC and BAP.

KEYWORDS: feed efficiency, protease
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DATA-DRIVEN PERSPECTIVES ON SHRIMP (Litopenaeus vannamei) FARMING MANAGEMENT IN
VIETNAM
Nguyen Nhat Tuan*, Do Doan Dung

* Corresponding Author: Nguyen Nhat Tuan (tuan.nguyen @tomota.vn)
Otanics Technologies Corporations, Vietnam

This study demonstrated that the process of making decisions based on reliable data, insights, and facts
has revolutionized the aquaculture industry. Exploring TOMOTA real-world examples to describe how
the integration of Artificial Intelligence (Al) and the Internet of Things enhance operational efficiency,
sustainability, and productivity. By implementing a completely Tomota’s innovative products leads to
significant improvements in yield and operational cost efficiency, paving the way for a smarter and more
sustainable aquaculture industry. For example, the survival rate and growth rate were easily observed
by S3 from the stocking day to the harvesting day, water characteristic could be measured faster with
A3 (4 parameters were analyzed at the same time), and the farmers were able to optimize the FCR by
using smart feeder with advanced algorithms improve the characteristics to match reality. Moreover, Al
algorithms analyze collected and stored data to predict optimal feeding schedules and detect anomalies,
ensuring timely interventions. A series of necessary reports were exported daily by FMS platform. The
results proposed that farmers can make data-driven decisions that optimize growth conditions and
reduce mortality rates. This synergy not only minimizes resource wastage but also promotes
environmentally friendly practices in shrimp farming. Our findings described that Tomota’s solutions
can assist farmers and vulnerable communities less rely on labor, minimizes material waste and
increase yields.

KEYWORDS: artificial intelligence, data-driven farming management, IoT
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HIGH PROTEIN AND LOW PROTEIN IN SHRIMP FEED: THE PRODUCT INNVATION FROM
GROBEST
Tran Ngoc Thien Kim

Corresponding Author: ngocthienkim_tran@grobest.com

Protein is the largest component in quality Vannamei shrimp feed. The amount of crude protein that
makes up the protein in feed is often stated as, for example, 35%, 40%, 45% and so on. The growth,
health, and general productivity performance of shrimp are strongly impacted by the quantities and
quality of protein in feed, and this ultimately determines the profitability of aquaculture practices.
Depending on the species, life stage, and environmental factors, different feeds may have different ideal
protein contents. Appropriate protein levels in feed maximize its benefits, while inappropriate protein
levels may cause indigestion. Furthermore, low-quality proteins may result in nutrient waste and
deficiencies, while excessive protein contents in feed can also deteriorate the quality of water due to the
breakdown of surplus proteins, negatively impacting the overall health of the aquatic environment.
However, because proteins often represent a substantial expense in aquafeed production, it is crucial to
balance their levels with other nutrients for cost-effectiveness. Under certain circumstances, feeding
high protein levels is not always optimal approach. Feed is one of the prmiary costs associated with
commercial production of Vananmei. This high costs is the combined outcome of feed costs and feed
management. In Vietnam, the market norm in crude protein level in shrimp feed is around 39% CP up
to 42%for daily feeding. As a shrimp feedmil leader in Vietnam market, Grobest develop Horizon Feed
series at the Crude Protein levet of 36% to reduce negative environmental impacts while enhacing feed
efficiency, showed improved shrimp growth, survival, and feed conversation rates in the field trials
across Indonesia and Vietnam. Building on the foundation of Grobest 3600 NutritionTM, feedt at 36%
CP emerged as a testtament to our unwavering focus on delivering nutritionally effective solutions. This
initiative not only supports farmers in securing bonutiful harvests but places a strong emphasis on
environmental steawardship, aimed at preveting nutrient runoff into aquatic ecosystem.
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SOLUTIONS TO PREVENT & TREAT DANGEROUS DISEASES IN SHRIMP SUCH AS EHP, TPD,
EMS/AHPND, WHITE FECES SYNDROME (WFS)...KEY TO SUSTAINABLE DEVELOPMENT OF
VIETNAM'S SHRIMP INDUSTRY
Nguyen Xuan Nhan - HANVET Aquatic Products Director

Shrimp diseases are becoming more and more complicated and there is always a resonance of many
dangerous diseases appearing at the same time on shrimp such as EHP, TPD, EMS/AHPND, WFS, ...
causing great damage to shrimp farmers and there is a risk of shortage of high-quality shrimp raw
materials to supply processing factories to produce value-added shrimp products for export, especially
during the current off-season shrimp farming season.
To help farmers have effective solutions to prevent and treat dangerous diseases in shrimp such as EHP,
TPD, EMS/AHPND, WEFS, ..., we have developed a TQM (Total Quality Management) solution concretized
by the HanVet shrimp health management tower with instructions for use in the form of a key to
successful shrimp farming HanVet with a set of 6 high-quality shrimp-specific medicine products such
as Han-Aqua T, Han-Aqua P, Han-Vibrio, Han-Shrimp Feed Plus, Han-Mineral and Han-Shrimp Feed Plus
to help shrimp farmers easily apply to successfully raise shrimp with the most competitive shrimp
farming costs to gain the highest profits, contributing to the implementation of Vietnam's aquaculture
goals for the period 2023 - 2030 and vision to 2050.
Shrimp farming results of the first crop of 2024 at Thien Dat Farm, Cu Lao Dung, Soc Trang:
A. Shrimp ponds using CP shrimp PL:
1. Ponds using the 6-product set specifically for HanVet shrimp grow faster than ponds not using
HanVet 6-products by 25 days if shrimp are harvested at size 24.5 - 25 shrimp/kg with a survival
rate of 87% and shrimp reach size 15 shrimp/kg after 139 days of rearing with a survival rate
of 86%.
2. Shrimp in ponds using the 6-product set of HanVet grow faster than ponds not using it by 20%
at the stage of shrimp being 12 - 16 days old, 30% at 26 days old and more than 30% at 41 days
old.
3. Bacterial control indicators on TCBS & ChromAgar medium all meet the allowable threshold,
so shrimp grow very well in ponds using the 6-product set of HanVet.
B. Shrimp ponds using Gromax shrimp PL:
1. The growth rate (rapid growth) of Gromax & CP shrimp in the first 60 days is the same.
2. When stopping using the 6-product HanVet set for 1 week, the shrimp were infected with
EMS/AHPND. When increasing the dosage of the 6-product set by 3 times, after 3 days, the
shrimp were significantly less infected with EMS/AHPND and no longer infected with
EMS/AHPND after 5 days. This pond was harvested on day 72 with a size of 40 shrimp/kg with
a stocking density of 257 shrimp/m2 and a survival rate of 87%.
The results of shrimp farming in the second crop (off-season) are as follows:
1. 2 shrimp ponds using CP shrimp after 17 days were suspected of being infected with EHP,
so PCR test results showed that pond CP1 had Ct=21.54 and pond CP2 had Ct=21.46. After 3
weeks of using the 6-product HanVet set, PCR test results showed Ct=28. According to Dr.
MclIntosh, shrimp infected with EHP under 30 days old with Ct=21.54 and Ct=21.46, the
cause of EHP infection originated from the shrimp hatchery.
2. 2 shrimp ponds using Gromax shrimp PL when transferring shrimp from nursery pond to
stage 2 pond, both ponds had white feces. When doubling the dosage of HanVet products,
after 3 days the white feces decreased and the white feces disappeared after 5 days.

Thus, through the results of shrimp farming in the first and second seasons, we can see that the set of 6
specialized products for shrimp can help shrimp farmers achieve 100% success when farming shrimp
in the main season with a cost reduction equal to the cost of 25 - 28 days of shrimp farming in the final
stage. The set of 6 HanVet products also has the effect of preventing and treating diseases such as EHP,
TPD, EMS/AHPND and White Feces WFS in shrimp in both the main and off-season seasons.
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CURRENT STATUS OF CLAM FARMING AND ENVIRONMENTAL CHALLENGES UNDER CLIMATE
CHANGE CONTEXTS IN NORTHERN VIETNAM
Mai Van Tai, Phan Thi Van

Research Institute of for Aquaculture No.1
Email: maivantai.rial @gmail.com

This study assesses the current state of clam farming and associated environmental challenges in
Northern Vietnam, a region significantly impacted by climate change. Northern Vietnam is a major clam-
producing area in the country, contributing significantly to the local economy through domestic
consumption and exports. As of 2022, the four provinces with the largest clam farming areas are Nam
Dinh (2,350 ha), Thai Binh (1,400 ha), Ninh Binh (1,200 ha), and Thanh Hoa (1,140 ha), totaling 6,090
ha. The primary species cultivated is the Ben Tre clam (Meretrix Iyrata) on sandy-muddy intertidal flats,
with stocking densities ranging from 1,000 - 4,000 individuals per square meter, depending on seed size.
Harvesting density is typically 100 - 300 p/m2, with a size of 70 -110 p/kg after 18-24 months of culture,
and yields ranging from 10 - 30 tons/ha. However, the clam farming industry in Northern Vietnam faces
a number of challenges due to climate change, including more frequent extreme heatwaves in summer,
rolonged severe cold in winter, and erratic rainfall, leading to abrupt changes in temperature and
salinity. Additionally, the muddyfication of farming sites and environmental pollution are accelerating.
These factors have severe impacts on clam growth and survival, even causing mass mortalities,
threatening the sustainability of the industry. To address these challenges, a comprehensive approach
is needed, including the adoption of sustainable management practices such as community-based and
cooperative management, the application of science and technology, and adherence to international
standards like the Aquaculture Stewardship Council (ASC). Simultaneously, addressing conflicts over
land use, enhancing environmental monitoring, and disease management are top priorities. Close
collaboration among government, businesses, and farmers is crucial to increase product value, expand
export markets, and contribute to the sustainable development of the clam farming industry.

Keywords: Clam farming, Climate change, Environmental challenges
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STUDY ON THE EFFECT OF LIGHT INTENSITY ON THE GROWTH AND AMMONIA TREATMENT
CAPACITY OF Spirulina sp. IN SHRIMP AQUACULTURE WASTEWATER
Pham Thi Mai'*, Pham Gia Luin?, Trwong Thi Thanh Tra2, Khéng Thi Phwong Trang?, Pham Thi My
Duyén?

* Corresponding Author: Pham Thi Mai (maipt@ntu.edu.vn), Nha Trang University, Vietnam

Aquaculture is one of the popular and strongly developing occupations in coastal provinces such as
Khanh Hoa, Ninh Thuan, Phu Yen, etc. Wastewater from shrimp farming often contains many pollutants.
Including nitrogen and phosphorus compounds, poses a great challenge to environmental protection.
There are many solutions to remove these compounds from aquaculture wastewater, such as using nano
adsorbents, nano polymers, nanofiber membranes, biofloc technology, and continuous recirculation
ditch systems. However, these measures are only suitable for large-scale shrimp farming, which exceeds
the investment level of small-scale shrimp farmers.

Meanwhile, wastewater treatment using environmentally friendly biological methods, which are
inexpensive and easy to apply in small-scale facilities, has not been studied much. The literature review
of this topic has shown the advantages of using microalgae to absorb nitrogen residues in wastewater,
and there are many species with high absorption efficiency, including Spirulina sp. However, if using
unicellular algae, it will be difficult to filter algae from wastewater after treatment. Therefore, Spirulina
sp- will be selected as the research subject.

The ability to absorb nitrogen compounds of Spirulina sp. is also related to environmental factors such
as light intensity, salinity, pH, and algae concentration, ... This topic will focus on studying the effect of
light intensity on the ammonium absorption efficiency of Spirulina sp.

The research results show that Spirulina sp. reaches maximum biomass after 6 days of culture at a light
intensity of 6000 lux (11.895g of dry algae in 100ml of culture solution). At a light intensity of 6000 lux,
Spirulina sp. best growth (11.895g dry algae in 100ml of solution after 6 days of culture) and highest
ammonium absorption rate in the first two days of culture (95%). Ammonium in wastewater was
completely absorbed by Spirulina sp. after 10 days of culture in all light conditions studied.

KEYWORDS: Spirulina sp., ammonia treatment, shrimp aquaculture wastewater
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UPDATED CHECKLIST OF CHONDRICHTHYANS IN THE SULTANATE OF OMAN MARINE WATERS
WITH TWELVE NEW RECORDS OF BATOIDS
Khalfan M. Alrashdi* Iman S. Alkharusi, Saud S. AlBusaidi, and Asad S. Alrajhi

Directorate General of Fisheries Research, Ministry of Agriculture, Fisheries and Water Resources, P.0.Box
427, P.C. 100, Muscat, Sultanate of Oman.
*Correspondence e-mail: khalfanrashdi@gmail.com

Over the last two decades, there has been a significant improvement in understanding the diversity of
sharks, rays, and chimaeras in the world's oceans. The Sultanate of Oman in the northern Indian Ocean
is a diversity-rich region with several species being recorded recently, however overall diversity is still
poorly known and warrants further studies. In this study we update the information on chondrichthyans
diversity in the region based on field surveys, exploratory surveys and literature review and provide
their common names in Oman and global IUCN categories, showing at least 117 species of
chondrichthyans with two chimaera, xx sharks, and xx batoids. The IUCN global redlist criteria apply to
sharks in this list showing xx critically endangered, xxx endangered. this updated checklist will be an
inventory for future biodiversity research in the region.

Keywords: sharks, rays, batoids, chimaeras, Oman, Indian Ocean
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SPECIES COMPOSITION AND DENSITY OF ZOOBENTHOS IN INTEGRATED MANGROVE-SHRIMP
FARMING SYSTEMS IN NGOC HIEN DISTRICT, CA MAU PROVINCE
Tr&n Nguyén Yén Ly, Vu Hung Hai?, Au Van Hoa!, Vu Ngoc Ut!, Nguyen Thi Kim Lien?, Ngo Tien
Chuong?, Tran Ngoc Hai?, Huynh Truong Giang!*

1College of Aquaculture and Fisheries, Can Tho University
2Deutsche Gesellschaft fiir Internationale Zusammenarbeit (GIZ) GmbH
* Corresponding: Huynh Truong Giang (htgiang@ctu.edu.vn)

The study was conducted to evaluate the species composition and abundance of Zoobenthos animals in
mangrove shrimp ponds in Ngoc Hien district, Ca Mau province. Samples of zoobenthos were collected
in 3 rotational mangrove shrimp ponds. The study was conducted from January to June 2024; samples
were collected 2 weeks/times and with a total of 12 times. The study had identified a total of 34
zoobenthos species belonging to 31 genera, 26 families, 17 orders, 4 classes, and 3 phyla, in which
Gastropoda class were more diverse and richer species composition than others. The number of benthic
species ranged from 8 to 17 species with the densities were in a range of 273 to 2,637 ind./m2 and
weight from 10,05 to 238,69 g/m2. Highest species composition and weight of benthic animals found in
the Pond 1, while density found in the Pond 3. Highest species composition, density and weight of the
Gastropoda class found in all 3 mangrove shrimp ponds, except for the highest density of Malacostraca
in Pond 3. The average H', D and ]' indices ranged from 0.7 to 2.4, 0.11to 0,73 and 0.3 to 0.9, respectively,
showing zoobenthos diversity from low to medium in the study.

KEYWORDS: Zoobenthos, density, species composition, mangrove forest, Ca Mau province
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PRECISION FARMING IN AQUACULTURE: USE OF A NON-INVASIVE, AI-POWERED REAL-TIME
AUTOMATED BEHAVIOURAL MONITORING APPROACH TO PREDICT GILL HEALTH AND
IMPROVE WELFARE IN ATLANTIC SALMON (Salmo salar) AQUACULTURE FARMS
Meredith Burke1, Dragana Nikolic2, Pieter Fabry2, Hemang Rishi2, Trevor Telfer1, Sonia Rey
Planellas1*

* Corresponding Author: Sonia Rey Planellas (Sonia.reyplanellas@stir.ac.uk)
University of Stirling, Institute of Aquaculture

As the aquaculture industry is growing, more sophisticated technology is required to monitor farms and
ensure sustainability and good fish welfare, in line with the precision livestock farming concept. Using
behaviour as a non-invasive form of monitoring, in combination with artificial intelligence and machine
learning, can allow for higher control over farm management. The goal of this study was to use a novel
machine learning algorithm to quantify and assess changes to farmed Atlantic salmon (Salmo salar)
behaviour related to fish health and welfare status. Main behaviours recorded were shoal-like cohesion,
feeding, swimming activity and fish distribution in the cage. Video cameras were deployed within all
cages in two Scottish Atlantic salmon marine farms. Furthermore, one cage in each farm was equipped
with additional cameras (5 and 4 for site 1 and 2, respectively), for higher spatial coverage of fish
behaviour and distribution throughout the cage. The algorithm processed video footage from these
cameras and outputted behavioural data termed ‘activity’, which encompasses fish abundance, speed,
and shoal cohesion. Additionally, gill health, Operational Welfare Indicators (OWI), mortality, and
Specific Feeding Rate (SFR) were monitored, recorded and scored weekly at both sites. During the
summer 2023, gill health issues arose at both farms, leading to fish stress which was reflected in the
behavioural data. PGD was the main driver of this increase in activity. The use of behaviour as a non-
invasive welfare indicator and the potential to use artificial intelligence and machine learning to
automatise the process of behavioural identification takes fish farming to a higher level of control,
allowing farmers to offer their animals a ‘life worth living’, according to the best welfare standards.

KEYWORDS: Salmon aquaculture, Fish behavior, Welfare, Gill health, Operational welfare indictors, Video
analysis, Artificial intelligence, Machine learning, Precision farming
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WELFARE SCORING FOR WHOLE FISH POPULATIONS BASED ON BEHAVIOUR, PRODUCTION AND
ENVIRONMENTAL VARIABLES USING ARTIFICIAL INTELLIGENCE
Sunil Kadri* 12, Johannes Kvam !

* Corresponding Author: Sunil Kadri (sunil kadri@cdu.edu.au)
1CageEye AS, Oslo, Norway 2 Charles Darwin University, Australia

As aquaculture expands, intensifies & automates, monitoring of fish for health & welfare status becomes
increasingly challenging (Huntingford et al. 2023).

There is thus a need to monitor the welfare status of whole populations on farms & predict disease
outbreaks, as demonstrated by Maloy et al. (2020).

A welfare platform has been developed which aggregates data from hydroacoustic & environmental
sensors & the feeding system. Welfare indicators are constructed from each of these sources and
combined into an overall welfare score, to give farmers a warning system for changes in welfare status
at the cage level. Using hydroacoustic measurements of the fish population we apply advanced pattern
recognition & artificial intelligence algorithms to extract behavioural markers which are statistically
calibrated over a large dataset to establish expected levels. We also incorporate temperature, oxygen, &
appetite levels inferred from feeding system data for anomaly detection purposes.

Huntingford, F.A., Kadri, S & Saraiva, ].L. (2023) Welfare of Cage Cultured Fish under Climate Change
In: Woo & Subasinghe (eds) Climate Change on Diseases and Disorders of Finfish in Cage Culture, 3rd
edition Wallingford, Oxfordshire, UK. CABI pp. 462-498

Maloy, H. (2020) EchoBERT: A Transformer-Based Approach for Behavior Detection in Echograms
(2020) IEEE Access 8, pp. 218372 - 218385

KEYWORDS: salmon, welfare, hydroacoustic, behaviour

29



Organizer: Co-organizer:

INTERNATIONAL CONFERENCE ON

AQUACULTURE 920)24 N

Panoramic view of Innovations -

PRELIMINARY EVALUATION OF WELFARE INDICADORS IN SUPER-INTENSIVE WHITE LEG
SHRIMP (Litopenaeus vannamei) FARM IN MEKONG DELTA, VIETNAM
Huynh Nguyen Nguyen Ha, Nguyen Quoc Thinh, Tran Minh Phu*

* Corresponding Author: Tran Minh Phu (tmphu@ctu.edu.vn)
Can Tho University, Vietnam

The rapid development of super-intensive shrimp farming systems in Vietnam has raised concerns
about animal welfare. This study provides a preliminary evaluation of shrimp welfare indicators across
21 super-intensive white leg shrimp (Litopenaeus vannamei) farms in the Mekong Delta (Vietnam),
using the FAI company's welfare assessment protocol. Assessed ponds had stocking densities ranged
from 100-250 shrimp/m?, with ponds equipped with paddlewheels, aerators, and HDPE-lined-bottoms,
and water exchange rates of 15-55% per day. Optimal ranges were maintained for temperature, pH,
salinity, and dissolved oxygen, though only 23.8% of ponds had adequate alkalinity (100-140 mg
CaCO3/L) and 28.6% had appropriate water transparency (35-50 cm). Despite high densities, 52.4%
and 61.9% of ponds maintained suitable levels of NH; (<0.1mg/L) and NO, (<0.6 mg/L), respectively,
thanks to water management practices and probiotics. Shrimp health and behavior indicators was
generally good, with no signs of injury, abnormal growth or swimming. Nutritional indicators as gut
filling, FCR, feeding time... were good, though 66.7% of ponds had poor feeding coverage due to fixed
feeder placement. Environmental, health, nutrition, and behavior scores averaged 49.5+12.1, 96.0+7 4,
74.1+14.6, and 99+4.4, respectively, resulting in an overall welfare score of 79.6+6.4, indicating good
shrimp welfare but highlighting areas for improvement such as environment and feeding practices.

KEYWORDS: white leg shrimp, welfare, super-intensive
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(RE)MAKING THE MEANING OF FISH WELFARE IN THE MEKONG DELTA
Le Thanh Hai*, Ta Hoang Banh, Nguyen Thi Cam Tu, Nguyen Thi Kim Huong

* Corresponding Author: Le Thanh Hai(lethanhhai@dtcc.edu.vn)
Dong Thap Community College, Vietnam

While the research on operational welfare indicators for pangasius (ca tra) moves further, it is clearer
that the surrounding engagement is not only a passive adoption of a new concept but rather active
strategies that stakeholders can apply to make use of the new terminologies. The new meaning could be
very different to the original, as being noticed in other cases. This essay attempts to sketch a conceptual
map where the negotiations over fish welfare are made, starting from those in the linguistic sphere. An
interdisciplinary approach guided by cognitive science offers a holistic view around a simple action of
collecting fish samples in farms. This important insight would improve the way to design and implement
a development project using a set of new methods like student-led and community engagement. Our
welfare research was funded by Open Philanthropy in cooperation with the University of Stirling, but
the academic work leading to this essay was not included in the grant.

KEYWORDS: fish welfare, student-led education, project-led education, community serving education,
conceptual map, cognitive science
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PERCEPTIONS OF FARMED FISH WELFARE BY DIFFERENT STAKEHOLDERS: A FOCUS ON SMALL-
SCALE FISH FARMS IN MEKONG DELTA, VIETNAM
Nguyen Quoc Thinh and Tran Minh Phu*

* Corresponding Author: Tran Minh Phu (tmphu@ctu.edu.vn)
Can Tho University, Vietnam

The study aimed to assess the current attitudes and understanding of fish welfare among small-scale
farmers and the downstream supply chain, using the snakehead value chain as a case study. Interviews
were conducted with snakehead farmers, fish transporters, retailers, and consumers to explore their
perceptions of fish welfare, including potential for fish pain and suffering, as well as the considerations,
planning, observations, monitoring, and evaluations involved in fish welfare management. Findings
revealed that most stakeholders had not heard of fish welfare; however, their practices in the value
chain were indirectly related to it. Farmers reported that they monitor fish health through daily
observations and management, emphasizing that caring for fish in ponds is crucial, as the fish represent
their livelihood. They recognized that improved fish management could enhance profits, product
quality, and sustainability. In terms of transportation, stakeholders aimed to minimize fish mortality.
The typical holding density during transport was around 50 kg of fish in 100 liters of water (in a 200-
liter tank), with 4-5 kg of ice added. Water exchange was conducted if the transport duration exceeded
six hours, although fish stress was not specifically addressed. Overall, there is a need to disseminate
knowledge of fish welfare among stakeholders as an essential first step toward further improvements
in the value chain.

KEYWORDS: perception, snakehead, welfare
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UPDATED RESEARCH ON ENTEROCYTOZOON HEPATOPENAEI AND TRANSLUCENT POST
LARVAE DISEASE FROM FARMED SHRIMP IN THE MEKONG DELTA
Dang Thi Hoang Oanh*, Le Ngoc Huyen, Nguyen Thi Ngoc Huyen, Truong Quoc Phu, Vu Ngoc Ut and
Nguyen Thanh Phuong

* Corresponding Author: Dang Thi Hoang Oanh (dthoanh@ctu.edu.vn)
Can Tho University, Vietnam

The microsporidian Enterocytozoon hepatopenaei (EHP) is a significant threat to cultured shrimp in the
Mekong Delta (MD) of Vietnam. Emergence and spread of this parasite has greatly increased over the
past few years along with rapid expansion and intensification of shrimp farming in the area. Severe EHP
infections in shrimp cause growth retardation and increase susceptibility to opportunistic infections
especially Vibrio bacteria.

Besides, a disease called “translucent post-larvae disease” (TPD) has emerged on the major shrimp
farming areas of southern China since 2020. TPD is characterized by pale or colorless hepatopancreas
and digestive tract. The causative agent of TPD is a hyper virulent strain of Vibrio parahaemolyticus
(VpTPD) and primarily affects the P5-P7 postlarvae of Litopenaeus vannamei, with a short outbreak
period and high mortality. It is highly infectious and affected shrimp will stop feeding and reduce vitality.
Although VpTPD has been rumored to occur in shrimp hatcheries and newly stocked ponds in Vietnam
for at least two years ago, TPD has not been officially announced by Vietnamese authorities.

In this report, update research on EHP and VpTPD from diseased shrimp specimens which were
collected at shrimp farms in the MD, including pathological characteristics and potential controls, will
be presented and discussed.

KEYWORDS: Enterocytozoon hepatopenaei (EHP); Litopenaeus vannamei; translucent post-larvae
disease (TPD); Vibrio parahaemolyticus
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NORTHERN CORAL TRIANGLE CORAL CILIATES DISEASES AND DISEASE PREVENTION
Wei-Ting, Sun, De-Sing, Ding*

* Corresponding Author: De-Sing, Ding (dsding@nkust.edu.tw)
Department and Graduate Institute of Aquaculture, National Kaohsiung University of Science and
Technology, Kaohsiung, Taiwan

This study is the first to discover the focus of ciliate infection on soft corals in the Northern Coral
Triangle. Infected Briareum violacea will undergo tissue ulceration and death within 72 h. Coral disease
is a serious challenge for the survival of both wild and farmed corals. Ciliate infection causes severe
damage on the coral health. The present study is the first report on the non-specific infection potential
of ciliate parasites on four kinds of corals. The ciliates were isolated from an infected coral, Briareum
violacea and re-infected to various coral species (Acropora muricata, Goniopora columna, Lemnalia fiava,
Heteroxenia pinnata). This study aims to bring insights on ciliate infection rate, specific characteristics
of infections, and infection pathway of ciliate in corals. In addition, the study also assessed the nature of
parasitization in multiple corals, which could be helpful for a significant risk assessment on large-scale
coral aquaculture. Furthermore, this study confirmed their onset of infection on different corals
simultaneously, which is an important aspect for future coral research, ensuring coral disease
management and designing drugs for ciliate prevention.

KEYWORDS: Ciliate, Coral, Non-specific parasitism, Disease prevention
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IS VACCINE HESITANCY DRIVING THE AMR CRISIS IN AQUACULTURE?
Margaret Crumlish*, Julie Chambers, David Comerford, Le Hong Phuoc, Vo Hong Phuong and Ronan
O’Carroll

* Corresponding Author: Margaret Crumlish(mc3@stir.ac.uk)

Antimicrobial resistance (AMR) is of global concern as it threatens human, animal and environmental
health. Aquaculture contributes towards the AMR reservoir found in aquatic environments, where the
Vietnamese catfish (Pangasianodon hypophthalmus) sector has reached an AMR crisis with high levels
of multiple antibiotic resistance detected in the bacterial pathogens responsible for Bacillary Necrosis
of Pangasius (BNP) and Motile Aeromonas Septicaemia (MAS). Farmers are now reporting subsequent
treatment failures at the farm level. Globally, the number of commercially available fish vaccines has
increased, including a vaccine against BNP and MAS infection in the catfish, however, farmers are
reluctant to use the vaccine. To understand vaccine hesitancy, a questionnaire-based study and a
behavioural economic choice experiment was conducted between July-Dec 2020, with 400 fish farming
households located in 3 provinces in Vietnam. The farms were representative of all stages of production.
The data identified the key barriers driving vaccine hesitancy in the Vietnamese catfish farming
community and illustrated potential interventions to promote vaccine uptake.

KEYWORDS: AMR, Aquaculture, Vaccination, Vaccine Hesitancy
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VIRULENCE FACTOR GENES AND COMPRATIVE PATHOGENICITY OF VIBRIO SPP. FROM FARMED
SHRIMP IN CENTRAL VIETNAM
Cuong Thanh Le*, Thu Thi Anh Nguyen, Cam Hong Van, Huong Thi Thu Dinh

* Corresponding Author: Cuong Thanh Le (cuonglt@ntu.edu.vn)
Institute of Aquaculture, Nha Trang University, Vietnam
2 Institute for Biotechnology and Environment, Nha Trang University, Vietnam

Several Vibrio species carrying virulence factors such as toxins, adhesins, invasins have been found
associated with high mortality in cultured shrimp in Vietnam. Here, the presence of virulent genes and
pathogenicity of Vibrio strains isolated from Central Vietnam during 2019-2024 were investigated. Of
86 V. parahaemolyticus isolates identified, the genes pirAB responsible for acute hepatopancreatic
necrosis disease (AHPND) were detected in 22.6% isolates, 10.4% isolates were positive to only pirB
gene. Vhvp-1 and vhvp-2 genes responsible for translucent post-larva disease (TPD) were detected in
73% of 41 Vibrio isolates. Shrimps challenged with pirAB strains displayed mortality and more severity
of hepatopancreatic damages compared to animals with pirB strain infection. Further studies on the
evolution and ecology of emerging pathogenic Vibrio strains/species should benefit to prevent disease
outbreaks.

KEYWORDS: Vibrio, shrimp, disease, V. parahaemolyticus, AHPND
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THE EFFECTIVENESS OF RECOMBINANT C - TYPE LECTIN ON THE INNATE IMMUNE DEFENSE
AND DISEASE PREVENTION TO VIBRIO PARAHAEMOLYTICUS IN WHITE LEG SHRIMP (Penaeus
vannamei)

Tran Vinh Phuongab, Nguyen Xuan Huys, Nguyen Quang Linh?3, Nguyen Ngoc Phuocb*

a Hue University, 03 Le Loi, Hue City, Vietnam.

b Faculty of Fishery, University of Agriculture and Forestry, Hue University, 102 Phung Hung, Hue City,
Vietnam.

*Corresponding author: nguyenngocphuoc@hueuni.edu.vn;

C-type lectin is known for its significant role in mammalian innate immunity and is widely used in animal
immunomodulation, yet its application in white leg shrimp remains limited. This study assessed the
agglutination ability of recombinant LvCTL3 protein against Vibrio parahaemolyticus and evaluated its
effects on innate immune response and disease prevention in whiteleg shrimp (Penaeus vannamei).
LvCTL3 demonstrated dose-dependent agglutination and inhibition of V. parahaemolyticus growth. The
immune response in shrimp was enhanced following LvCTL3 injection into the sinus ventral.

Four experimental diets were formulated: a basal control diet without C-type lectin (Control) and three
diets supplemented with C-type lectin at concentrations of 2 mg/kg (CTL1), 4 mg/kg (CTL2), and 10
mg/kg (CTL3). After a 30-day feeding trial with these diets, the shrimp were challenged with V.
parahaemolyticus. The inclusion of C-type lectin in the diets significantly improved (p < .05) growth
performance and innate immune response in P. vannamei. The diet with 4 mg/kg C-type lectin (CTL2)
yielded the best results in terms of growth performance, survival rate, and immune response compared
to the other groups. This treatment also showed the highest survival rate during the challenge test with
V. parahaemolyticus. These findings suggest that a diet supplemented with C-type lectin at 4 mg/kg
enhances growth performance, immune response, and resistance to V. parahaemolyticus in P. vannamei.

Keywords: AHPND, recombinant protein, penaeid shrimp
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ANTIBIOTIC USED IN STRIPED CATFISH (Pangasianodon hypophthalmus) AQUACULTURE IN
THE MEKONG DELTA, VIETNAM
Pham Quang Vinh, Nguyen Quoc Thinh, Dang Thi Hoang Oanbh,
Anders Dalsgaard, Masashi Maita, Tran Minh Phu*
Tran Minh Phu, tmphu@ctu.edu.vn

Striped catfish (Pangasianodon hypophthalmus) is the dominant aquacultured species in the Mekong
Delta and Vietnam exports frozen fillets worldwide. Bacillary Necrosis of Pangasius (Edwardsiella
ictulari) and hemorrhagic disease (Aeromonas hydropila) are the main diseases in striped catfish and
are responsible for the widespread use of antimicrobials (AMU). This study was conducted to better
understand AMU practices of striped catfish farmers with a long-term aim to suggest better disease
prevention and control measures with reduced needs for AMU. A total of 90 small- (45 < 3 ha size) and
large-scale (45 > 3 ha size) striped catfish farm owners were questionnaire interviewed in An Giang,
Dong Thap and Can Tho provinces to obtain information about their fish health management practices,
in particular chemical and antimicrobial usage. Farmers experienced between 2 and 10 disease
outbreaks mainly during the first three months' growth period. Most farmers (90-100%) used between
one to five different classes of antimicrobials for disease treatment. Nine to 15 different classes of
antimicrobials were used by farmers to prepare their medicated feed sometimes in combination (e.g.
doxycycline/amoxicillin). Small-scale farmers more often administered antimicrobial treatment and
used a higher number of different antimicrobial classes compared to large-scale farmers. The most
commonly used antimicrobials irrespective of farm size were doxycycline (44.4-61.1%%) and
amoxicillin (33.3-53.3%). Both small- and large-scale farmers reported the use of enrofloxacin despite
this drug being banned for use in aquaculture in 2012. To produce one ton of catfish, 0.101 kg antibiotic
was used in small-scale farms while only 0.03 kg antibiotic used in large-scale farms owned by company.
Several farmers experienced that antimicrobial treatment was not effective and they, therefore, had to
use different antimicrobials. There is an urgent need to monitor and communicate to farmers the
antimicrobial susceptibility of the two main bacterial pathogens in striped catfish so effective treatment
guidelines can be established. Also, studies are needed to obtain information about challenges and
problems with applying the commercial vaccine that protects against the two bacterial diseases so this
and other future vaccines will be used more widely by striped catfish farmers and thereby significantly
reducing the need to use antimicrobials.
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REDUCTION OF ANTIMICROBIAL USE IN PANGASIUS AND TILAPIA AQUACULTURE IN VIETNAM

Dang Thi Lua?, Truong Thi My Hanh!, Mads Martinus Hauge?, Tran Minh Phu3, Nguyen Thanh Phuong3,

Bui Ngoc Thanh!4, Nguyen Ngoc Dus, Phan Thanh Lam 5, Le Thi May?, Bui Thi Bich Hang3, Nguyen Anh
Phong¢ and Anders Dalsgaard?

1 Research Institutes for Aquaculture No. 1

2 International Centre for Antimicrobial Resistance Solutions

3Can Tho University

4 United State Soybean Export Council

5 Research Institutes for Aquaculture No. 2

6 Institute of Policy and Strategy for Agricultural and Rural Development

Antimicrobial resistance (AMR) poses a significant challenge across all sectors of the One Health
framework, including aquaculture. In response, Vietnam has developed action plans involving key
stakeholders, focusing on potential solutions such as vaccines and improved aquaculture management
practices to prevent and control diseases. However, translating these policies into practical, actionable
steps remains challenging, requiring financial support, technical expertise, and collaboration with
international organizations to establish sustainable aquaculture practices.

The International Centre for Antimicrobial Resistance Solutions (ICARS) is assisting Vietnam in
generating evidence on how the widespread adoption of vaccines and in-pond raceway systems (IPRS)
can reduce disease incidence and, consequently, antimicrobial use. The research project "Reduction of
Antimicrobial Use in Pangasius and Tilapia Aquaculture in Vietnam" (2024-2026) is being conducted by
the Research Institutes for Aquaculture No. 1 and No. 2, Can Tho University, and the Institute of Policy
and Strategy for Agricultural and Rural Development.

The project’s key objectives are to: (1) Identify the challenges in reducing antimicrobial use in Pangasius
and Tilapia aquaculture; (2) Assess the feasibility and effectiveness of vaccination (Pangasius) and IPRS
(Tilapia) in reducing disease and antimicrobial use; (3) Evaluate the cost-benefit and behavioral change
aspects of these interventions; and (4) Translate the findings into policy recommendations to facilitate
broader adoption of these interventions through workshops and communication efforts.

Pangasius vaccination trials are being conducted on nursery and grow-out farms in Tien Giang province
in collaboration with nurseries, a major private Pangasius producer and a vaccine manufacturer. IPRS
technology trials are taking place on tilapia and channel catfish farms in northern Vietnam, including
Hai Phong, Ha Nam, and Hai Duong provinces. The project’s progress and preliminary findings will be
presented at the conference.

Keywords: Antimicrobial resistance (AMR), Pangasius, Tilapia, vaccine, IPRS, Vietnam

39



Organizer: Co-organizer:

INTERNATIONAL CONFERENCE ON

AQUACULTURE 92024 v

Panoramic view of Innovations

IMPLEMENTATION AND PRELIMINARY RESULTS OF THE FICAP PROJECT “SUSTAINABLE WATER
MANAGEMENT THROUGH INNOVATIVE MICROBIAL MANAGEMENT” IN THE MEKONG DELTA
PROVINCES
Bui Ngoc Minh Ngan™, Nguyen Minh Thuat', Frederiek Maarten1 Kerckhof, Tran Thi My Duyen?, Vu
Ngoc Ut?, Tran Thi Tuyet Hoa?, Ruben Props!

* Corresponding Authors: Bui Ngoc Minh Ngan (ngan@kytos.com.vn)
1 KYTOS group
2 College of Aquaculture and Fisheries, Can Tho University

Aquaculture has been playing an important role in food security and social-economical welfare in the
Mekong Delta region. While this sector strongly depends on the availability and quality of Mekong water
with a good microbial and stable cultivation conditions, climate change plus unsustainable farming
practices have been significantly affecting the aquatic ecosystem. As a consequence, microbial disease-
epidemics are more and more commonplace in aquaculture. Therefore, under The Flanders
International Climate Action Programme (FICAP), initiated and funded by the Government of Flanders,
a 3-years project “Sustainable water management for aquaculture in South East Asia through innovative
microbial management” led by Kytos BV, is implemented to integrate KYTOS technology to assess the
current microbial water quality in key aquaculture areas of the Mekong Delta as well as demonstrate
the Zero Water Exchange farming practice to local stakeholders. Additionally, the project aims to lessen
the burden on the local ecosystem and available water sources, while providing policy advice, seminars,
and training to ensure long-term sustainability and integration with existing adaptation plans in the
region. This project involves the participation of different local partners such as Can Tho University
(CTU), Kytos Vietnam, BIOTEC Thailand and local authorities. Since June 2024, the project has started
to collect water samples in Ca Mau, Soc Trang, Tra Vinh and Bac Lieu. There are 10-18 sampling locations
selected in each province following bi-weekly sampling frequency to collect water samples for analyzing
the microbial health indicators (Kytos) and basic water quality parameters. This presentation discusses
the fluctuation of microbial indicators within and among the provinces as well as explores its
correlations with other water quality parameters.

KEYWORDS: Aquaculture, climate change, Kytos technology, microbial indicators, zero water exchange,
water quality parameters, sustainability
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THE POTENTIAL OF MEDICINAL PLANTS IN FISH HEALTH MANAGEMENT
Bui Thi Bich Hang*, Tran Thi My Duyen, Dang Thuy Mai Thy, Truong Quynh Nhu, Do Thi Thanh Huong,
Tran Thi Tuyet Hoa and Nguyen Thanh Phuong

* Corresponding Author: Bui Thi Bich Hang (btbhang@ctu.edu.vn)
Can Tho University, Vietnam

Fish culture in Vietnam is a cornerstone of the country’s agricultural economy and global aquaculture
industry. Vietnam ranks as one of the world’s leading producers and exporters of striped fish. The
Mekong Delta is the heart of Vietnam'’s aquaculture, especially for freshwater fish farming. However, it
faces challenges, including environmental sustainability, disease outbreaks, fluctuating global demand,
and competition from other fish-producing countries. To address these issues, Vietnam has
implemented stricter regulations, improved water management practices, and increased research into
disease prevention and eco-friendly production methods, such as the use of herbal additives.

The use of medicinal plants in striped catfish culture has gained increasing attention, focusing on their
potential as natural alternatives to conventional feed additives and pharmaceuticals to replace
chemicals/drugs using in aquaculture. Various studies highlight the benefits of medicinal plants rich in
bioactive compounds, including improved growth performance, enhanced immunity, and increased
resistance to diseases in fish culture. The study also explores the mechanisms by which these plants
exert their effects, such as boosting antioxidant activity and modulating immune responses. Overall,
medicinal plant supplements show promise for promoting sustainable aquaculture by reducing the
reliance on antibiotics and synthetic chemicals, while enhancing fish health and productivity.

KEYWORDS: fish health, disease, immune system, medicinal plants
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STUDIES ON THE PORTAL OF ENTRY OF WHITE SPOT SYNDROME VIRUS IN Penaeus vannamei
Khuong Van Thuong

Corresponding Author: vanthuong.khuong @grobest.com

The rapid expansion of global shrimp aquaculture industry has created ideal circumstances for the
emergence of infectious diseases with white spot syndrome (WSS) as the most important one. Despite
many attempts to prevent WSS, effective control measures have not been found yet. The search for the
portal of entry of WSSV and the factors determining viral transmission in shrimp, it is an essential step
for the development of WSSV control measures. In the study, the susceptibility of P. vannamei to WSSV
infection via peroral inoculation and the barrier function of the peritrophic membrane (PM) to WSSV
infection were fully elucidated. The findings indicated that WSSV is poorly infectious to shrimp via
peroral route, demonstrating that the peroral route is not the most important natural route of infection
of WSSV into shrimp. These findings stimulated us to perform a study to investigate the factors that
facilitate WSSV infection and to find more important portals of entry into shrimp. An abrupt drop of
environmental salinity and shedding of the old skeleton were found to be risk factors for infection of
WSSV into shrimp via waterborne route. Shrimp respond to a low salinity stress by excreting ions
through the excretory antennal gland (AG) in order to maintain their hemolymph osmolality. Multiple
excretion activities may facilitate WSSV to enter into shrimp. A detailed structure of the AG of P.
vannamei is described in the study, which supports a fully comprehensive understanding of this organ.
Via inoculating pathogens directly into the AG via the external pore of the AG, it was demonstrated that
main viral and bacterial pathogens such as WSSV and Vibrio campbelli can easily enter shrimp via the
AG. This finding directs the way for the development of disease control measures.

Keywords: antennal gland (AG), peritrophic membrane (PM), white spot syndrome (WSS)
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IN RETROSPECT MY VISION ON THE FUTURE OF AQUACULTURE...
Marc Verdegem

Marc Verdegem: marc.verdegem@wur.nl
Aquaculture and Fisheries, Wageningen University

Since the early eighties, aquaculture production grew eighteen-fold, reaching 126 million metric tonne
in 2021. During the same period, the contribution of molluscs and seaweed to global production
decreased from 64 to 42%. Molluscs are a healthy animal protein source, with the lowest environmental
impact of all possible types of animal production and represent 20% of animal production through
aquaculture. More attention should be given to stimulating mollusc production.

Per person in the world 86 kg of animal foods are produced annually. About 38% of that amount is for
human consumption, providing 38 g protein per person per day. Assuming that a person weighing on
average 65 kg requires 0.8 kg of protein per kg body weight, then on average this person should eat 52g
protein per day. Hence, the global supply of animal protein provides 73% of the protein requirement
per person, while for a healthy diet 10 to 20% dietary protein is sufficient. The high global animal
production, including fish and crustaceans, is mainly driven by the pelleted feed supply, which is a big
contributor to bypassing our planetary boundaries. Therefore, more attention must be given to
producing animal foods while staying within planetary boundaries.

During the last 150 years to influx of anthropogenic organic carbon to inland water bodies increased 2
to 5-fold, leading to eutrophication and poor water quality. Due to intensification, many farms provide
more nutrient to their ponds than the system can decompose, leading to waste accumulation, pollution
and an unhealthy production system. By applying antibiotics, prebiotics, probiotics, pesticides,
herbicides, disinfectants, glucans, oligosaccharides, enzymes or fertilizers farmers try to restore
imbalances and increase the resilience of the cultured animals. Another approach could be to focus on
creating a healthy production environment, but we the lack knowledge to define healthy aquatic
systems. More research is needed to understand which factors to the health of aquatic systems.

In Europe, environmental regulations to maintain heathy inland water bodies restrict the development
of inland aquaculture, without considering sufficiently the role of terrestrial human activities on aquatic
ecosystem health. By making aquaculture part of mixed terrestrial-aquatic food system our future food
systems can be improved.
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CIRCULAR INTENSIVE SHRIMP AQUACULTURE: ZERO DISCHARGE - REDUCED INPUT AND
ENVIRONMENTAL IMPACT
Nhut.N?*, Huong. M.X?, Dang. L.T3, Duy. N. V3, Nguyen.T.H¢4, Tung. N. T%, Kabir, K A5

Corresponding Author: Nguyen Nhut (nhut300676@yahoo.com)
1Research Institute for Aquaculture NoZ;

2Camau Department of Science and Technology;

3SAEN company;

4Thai Nguyen company;

SCIRAD, UMR ISEM, 34398, Montpellier, France.

Whiteleg shrimp is the top aquaculture product, reaching nearly 7 million tons in 2023 and produced
mainly in intensive farms. In addition to the big contribution to income, livelihood and global seafood
trade, this also creates environmental concern as intensification often comes with discharge of
wastewater into the open waters of farming landscape. A practical integrated multitrophic aquaculture
(IMTA) system was designed to maintain intensive shrimp farming with “ZERO” water discharge for a
consecutive seven production cycles at industrial scale indicating not only environmental benefit but
also resilience of the system (no disease over all these cycles) by shared and interactive ecosystem role
of different trophic component. The pilot was established in 2023 in Ca Mau province in 3 farms over 6
ha area. Shrimp waste was pumped to fish (tilapia, mullet and catfish) followed to green and red
seaweed and then back to the shrimp system. The yield from the pilot was respectively shrimp 60
tons/ha/cycle, fish (all) 2 tons/ha/year and seaweed (all) tons/ha/year. This system used 1200% less
water (calculation per a crop, much more efficiency of water utilization), 15% less feed and 5% less
energy (electricity) compared to the conventional intensive system in the locality, and 50% increased
shrimp production area within the farm area (shrimp: non-shrimp area ratio) compared to the existing
zero discharge models in the region of leading to higher economic gain and environmental benefit.
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Figure 1. A schematic of shrimp farming
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DIETARY FACTORS AFFECTING THE QUANTITY AND QUALITY OF FAECAL WASTE IN STRIPED
CATFISH
Tran Le Cam Tu!*, Tran Thi Thanh Hien?, Johan SchramaZ
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This study investigated the nutritional interventions to alter/improve faecal pellet quality (which could
lead to better and more complete removal of faecal waste) and the enhancement of the stability of
egested faeces. In this thesis, striped catfish was taken as a model species, to study the options for
aquaculture waste management. Up till now, it is not clear if nutritional interventions targeted to reduce
the amount of faecal waste can go along with improving the faecal quality. The main aim of this research
was to study the impact of different nutrition interventions on both the quantity and quality of faecal
waste produced by striped catfish (Pangasianodon hypophthalmus, Sauvage, 1878). The most ideal
nutritional interventions would be those that reduce the quantity and at the same time, improve the
quality of faeces. To reach the aim, we conducted four studies. Firstly, we determined the characteristics
of waste production and digestibility of dietary ingredients. Fifteen commonly applied ingredients in
feed formulation of striped catfish were studied: protein-rich ingredients, ingredients relatively rich in
non-starch polysaccharides, and oil and starch-rich ingredients. Secondly, we tested the impacts of the
ingredients’ particle size and the dietary viscosity on digestion, performance and faecal waste
management of this fish. Thirdly, we analysed the dose-response relationship between dietary viscosity
and nutrient digestibility and faecal waste characteristics in striped catfish and the long-term impacts
of viscosity on the performance of striped catfish. Lastly, we assessed the relationship between the
physical and chemical characteristics of chyme and apparent faecal nutrient digestibility. In particular,
this study determined the effect of dietary viscosity on chyme characteristics in different segments of
the gastrointestinal tract (GIT) of striped catfish, and the progression of nutrient digestion throughout
the GIT. In all our studies we have noticed that the ingredient composition of a feed strongly determines
the amount of faecal waste produced on a diet. Faecal quantity can be altered by feed technology/feed
processing conditions (e.g., grinding screen size). For striped catfish, feed and faecal pellet binders,
which increase the dietary viscosity, should not be used in the diet because it reduces the dry matter
digestibility even at very low inclusion levels. The negative impact of dietary viscosity on digestion in
striped catfish appears very proximal in the gastrointestinal tract (stomach). This negative impact on
digestion is not compensated after the evacuation of the chyme from the stomach. The stability of faecal
waste is determined by the ingredient composition of the feed consumed by the fish.
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EFFECTS OF DIFFERENT SALINITY ON PERFORMANCE OF WHITELEG SHRIMP (Litopenaeus
vannamei) IN OUTDOOR PONDS
Nguyen Nhut!, Tran Huu Tinh?, Tran Le Cam Tu3, Kazi Ahmed Kabir2+
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Whiteleg shrimp is an important aquaculture species globally due to its fast growth and high
environmental tolerance. Nevertheless, its growth is significantly affected by environmental factors. In
this study, we investigated how whiteleg shrimp performance is affected under low (2-3ppt) and high
(7-35) salinities. Shrimp were culture in 6 outdoor pond systems, with pond size ranging between
1,200-2000 m2. The culture duration was 40 days for all ponds. Preliminary results showed better
survival rate, daily weight gain, and yield in ponds with higher salinities. There were significant
differences in some environmental parameters among treatments. Results from this study may be useful
in facilitating the decision making of shrimp farmers to adjust with changing environment.

KEYWORDS: Whiteleg shrimp, salinity effect, outdoor pond
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EFFICIENCY OF NUTRIENT RECOVERY FROM AQUACULTURE WASTE THROUGH THE
BIOCONVERSION PROCESS
Yen D. H. Nguyen!, Huynh Thanh Toi?, Tran Le Cam Tu?, Kazi A. Kabir?*
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Viet Nam aquaculture produced in excess of 5.19 million tons, including 1.525 million tons of catfish and
1,080.6 thousand tons of shrimp in 2022. Therefore, aquaculture farming provides food and income to
local communities. However, it is accompanied by various detrimental environmental effects.
Traditional open aquaculture systems typically discharge nutrients into the surrounding environment,
potentially causing adverse ecological consequences. This is due to the fact that aquaculture farming
generates a significant volume of wastewater containing substantial levels of both particulate organic
materials and dissolved nutrients. Thus, waste nutrient recovery is essential for aquaculture and the
economy. Currently, the bioconversion of solid waste from shrimp and pangasius aquaculture to
produce alternative protein is of growing interest.

This study aims to recover waste nutrients through bioconversion processes to produce alternative
protein for fish feed, as well as for agricultural applications, finding cost-effective solutions and adding
value to waste nutrient recovery. Furthermore, this research assesses the associated risks of waste
nutrient recovery. We conducted experiments on aquaculture waste to recover nutrients using
earthworms and seaweed, with the expectation of finding viable solutions for nutrient recovery through
bioconversion.

KEYWORDS: Bioconversion, aquaculture waste, earthworm, seaweed.

47



Organizer: Co-organizer:

INTERNATIONAL CONFERENCE ON

AQUACULTURE 920)24 N

Panoramic view of Innovations -

WATER QUALITY IN THE SUPER-INTENSIVE SHRIMP POND IN BAC LIEU PROVINCE, VIETNAM
Phan Thi Cam Tul, Tran Le Cam Tul, Truong Quoc Huy?!, Kazi A. Kabir?, Yen D. H. Nguyen?, Huynh
Truong Giang?*
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The whiteleg shrimp (Litopenaeus vannamei) is one of the most crucial crustacean species for
aquaculture in the world. In Vietnam, shrimp’s farming area reached 115,000 hectares, with 845
thousand tons produced in 2023, occupying second place among the major crustacean species. This
study was conducted to analyze the status of water quality and evaluate the potential impacts of the
culture activity on the environment of a super-intensive culture system in Bac Lieu province. Water
samples were collected from three super-intensive shrimp ponds located within culture ponds, inlet
creek and outlet creek, from beginning to end of the culture. The results showed that DO concentrations
were high with a range of 3.9-5.3 mg/L; CODs and BODs were 29.7+ 8.8 mg/L and 13.1+4.6 mg/L,
respectively. TSS had high variation with a range of 49-169 mg/L. Dissolved TNs and TPs in water were
relatively high, ranging from 0.498-4.610 mg/L and 0.053-2.199 mg/L. In addition, COD, BOD, TSS, TN,
and TPs concentrations were always higher in sampling sites inside culture ponds and outlets, while
temperature, pH, and DO do not fluctuate much among sites. In general, only TSS concentrations
exceeded the limit of QCVN 40: 2011/BTNMT (column B) at the outlet creek, while other parameters
were below the limit of QCVN 40: 2011/BTNMT (column B). Therefore, it is being recommended to treat
TSS before discharging them to the environment. This study would provide information to support
sustainable development in the coastal aquaculture areas.

KEYWORDS: super-intensive, whiteleg shrimp, water quality
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EFFECT OF TEMPERATURE ON NUTRITIONAL REQUIREMENTS OF STRIPED CATFISH
(Pangasianodon hypophthalmus)
Nguyen Thi My AY", Tran Le Cam Tu?, Tran Thi Thanh Hien! and Kazi A. Kabir2
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IPCC predicts 1.50C temperature rise while tropical water surface temperature can go as high as 40C.
This can have extreme impact on life in water, aquaculture and livelihood of millions. Striped catfish
(Pangasianodon hypophthalmus) is the major freshwater farming species in the Mekong Delta with
lethal thermal maximum (LTmax) temperature of 380C. Surveillance of surface water temperature from
pangasius ponds in the Mekong basin from 2021 to 2023 indicates maximum surcafe water temperature
370C during summer months influencing efficiency of pangasius farming in the Mekong delta. To adapt
with this extreme summer we need to understand the physiological changes of the fish with the
changing environment. The aim of this study is to understand the effect of temperature on the
nutritional requirement of Striped catfish. The experiment was conducted with five feeding levels (0%,
50%, 80%, 90%, and 100% of satiation) at 300C, 340C temperature with three replication for 35 days.
Striped catfish with an average initial weight of 15 g/fish are arranged at a density of 80 fish/tank. After
35 days of growth, fish were fed a diet supplemented with 1% tracer (Cr203) to collect feces for
determining digestibility. FCR ranged between 0.88 to 1.08 and increased with an interaction of rearing
temperature and feeding level. Both HIS and VSI was impacted by both temperature and the interaction
of temperature and feeding level. Protein utilization increased with increasing temperature while
energy utilization decreased. Fish were stressed at 340C indicated by higher. Triglycerid and Cortisol
level and was further worsen with increased feeding level.

KEYWORDS: Pangasianodon hypophthalmus, temperature, global warming, feeding level, feed efficiency.
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EFFECT OF PROCESSING TIME AND TEMPERATURE ON THE NUTRIENT COMPOSITION OF GREEN
AND BROWN SEAWEED
Nguyen Thi Cam Tu!" Tran Le Cam Tu?, Tran Thi Thanh Hien?, Yen D. H. Nguyenz?, Kazi A. Kabir?
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Globally seaweed production is increasing rapidly and surpassed 35 million ton where major production
comes from developing countries in Asia. At this moment the growth of seaweed processing industry is
lagging behind the growth of production leading to fall of price in last 2 years. Also, primarily the use of
seaweed is based on extraction methods for high value bioactive compounds, limiting the use of bulk
production. While this can be used in animal feed industry including aquaculture with simple drying
that can be potentially done by smallholders around the production areas. This study is aimed to find
best drying methods, setting up optimum drying temperature and duration that still keep the nutritional
value of the seaweed unaffected. Green and red seaweed produced from IMTA intensive shrimp farms
from Ca Mau was collected, transported to the lab of Can Tho University, cleaned and dried. Wind, sun
and oven drying methods at 5 different temperature were applied. There was no effect of drying
methods and temperature on the nutrient composition indicating sun drying at local level is very much
feasible.
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EFFECT OF TEMPERATURE ON TAURINE REQUIREMENT IN STRIPED CATFISH (Pangasianodon
hypophthalmus)
Thai Thanh Doi, Tran Le Cam Tu, Tran Thi Thanh Hien, Kazi A. Kabir *
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Pangasius farming in Vietnam, particularly in the Mekong Delta, has seen significant development in
recent years and has become an important economic sector, created jobs and increased income for
millions of Vietnamese people. Following the global trend, plant protein sources are increasingly
replacing fishmeal in striped catfish feed formulations. Taurine, a conditionally essential amino acid for
many fish, is necessary to supplement in aquafeeds containing plant ingredients to maintain fish
performance. Adding taurine to catfish feed helps enhance growth performance and supports digestive
enzyme activity in fish intestines. Therefore, the aim of this study was to determine optimum
supplementation of dietary taurine for better performance of striped catfish (Pangasianodon
hypophthalmus) raised at temperature (30°C) and salinity (9%o). The study was conducted with dietary
taurine level of 0.5%, 1%, 1.5%, 2% and control. All diets were iso-protein (35%) and iso-lipid (6%).
There were three replications of each treatment and the duration of the experiment was 8 weeks. The
experiment was conducted in 15 composite tanks (250 L/tank) connected to a single RAS. 30 fish with
average body weight 17.6g were stocked per tank. The results of this study will demonstrate the
importance of taurine in aquafeeds, providing a scientific basis to contribute to the development of feed
formulas.

KEYWORDS: Pangasianodon hypophthalmus, taurin, digestibility, salinity.
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EFFECT OF DIETARY C:N:P RATIO ON FOODWEB ENHANCEMENT AND ALGAL BLOOM
REGULATION IN PANGASIUS (Pangasianodon hypophthalmus) POND AQUACULTURE
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Pangasius farming is the major freshwater farming across Mekong delta and is categorized as the most
intensive fish farming in the world. This unique farming is characterized by frequent water exchange to
keep the water quality in the pond optimum for the fish. Agro-industrialization and urbanization is
rapidly growing across Mekong basin from upstream to the lower delta, impacting the water quality of
the river and challenging such water exchange to keep fish healthy. On the other hand, the discharge
from the fish pond also have eutrophication potential and contributes to water pollution. Pangaisus is
an omnivore fish with high efficiency to graze on natural feed in the pond. Frequent water exchange
drains out the natural food and nutrients and thus efficiency of the farming. To keep the fish fillet white
as the buyer requirement farmer’s don’t take the risk of keeping the water long in the pond to allow
algal bloom in the ponds. In pangasius dietary C:N:P ratio regulates foodweb and algal population. The
aim of the study is to minimize algal concentration in the pangasius pond by changing the dietary C:N:P
ratio while reducing water discharge and allow heterotrophic foodweb to grow and support the natural
food base for fish to grow more efficiently. An experiment is ongoing with two contrast C:N:P ratio
(461:31:12 vs 461:31:09) with four replications in outdoor ponds. Diet formulation was also inspired
by higher inclusion oflocal and circular ingredients for the sustainability perspective. Water quality (DO,
Temp, pH and NH4) and water color is being monitored on a real-time basis. In additional periodical
measurement is undergoing for GHG emission, soil, water and intestinal microbiome and chlorophyll a
to be able to explain the outcomes at end of the experiment. Duration of the experiment is 8 weeks and
is expected to end by 15 November 2024. 250 fish with average body weight of 125g were stocked in an
in-pond cage set up. Detailed protocol and initial observations of the experiment will be presented.
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INTERACTION OF DIETARY FAT LEVEL AND TEMPERATURE ON FOODWEB AND MICROBIOME
COMPOSITION IN PANGASIUS FARMING
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Pangasius is the most important freshwater aquaculture species in the Mekong delta which is highly
vulnerable to global warming. Previous study by the research group (un published - manuscript under
preparation) has indicated that dietary fat utilization efficiency decreases with increasing temperature
and opposite happens with dietary protein. Pangasius is farmed at outdoor ponds and the performance
of the fish is interfered by the presence of foodweb. Also change in the diet influences pond microbiome
and this biogeochemical cycle leading to change in the GG emission. Therefore, two contrast DP:DE ratio
diet has been formulated to test the effect of dietary fat level and increased temperature (280C and 340C
centigrade) on the composition of water, soil and intestinal microbiome and GHG emission from the fish
ponds. The experiment will be conducted in outdoor mesocosm in 500 liter fiber glass tanks, with
individual heater and thermostat to keep the desired temperature. There will be three replications of
each treatment and the duration of the experiment will be 42 days. Pangasius with an average initial
weight of 10-20 g/fish will be stocked at a density of 150 fish/tank. At the end of the experiment effect
of dietary fat and temperature on performance, GHG emission and water, soil and intestinal microbiome
composition will be estimated. Detailed protocol of the study will be presented.

KEYWORD: Pangasius, feed formulation, nutritional requirement, high-temperature
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EFFECT OF SUPPLEMENTING BLACK SOLDIER FLY LARVAE FRASS IN FEED INGREDIENTS ON
THE DIGESTIBILITY OF TILAPIA (Oreochromis niloticus)
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Aquaculture is the fastest growing food sector. The growth in last two decades has been driven by feed
for intensification. Biggest challenge to sustain this growth is limited ingredient, competition among
animal feed sector for sourcing ingredient and feed-food competition. Therefore, global drive for aqua
feed ingredient is towards circular and blue ingredients. One of the alternative protein ingredients is
BSF larvae meal. However, only 10% nutrient input ends into the BSF larvae meal and approximately
90% remains as frass from BSF larvae production. This is challenging the economic and environmental
sustainability of BSF industry. On a DM basis frass has 20% protein, 6% fat and 35% carbohydrate. This
can replace several conventional edible ingredients currently used in tropical aquaculture. Tilapia is the
most global fish being produced in more than 100 countries has been selected as the experimental fish
from the perspective of its feeding behavior, omnivore and being known to be able to deal with fibers.
Two experiments have been planned to conduct to see effect of the inclusion of upto 30% of frass from
BSF larvae production on the performance of tilapia. First experiment will focus on determination of
ADC of Frass and growth performance in absence of foodweb and the second experiment will be in the
outdoor mesocosm to observe the effect of frass inclusion on tilapia performance and foodweb
enhancement. The detailed protocol of this study will be presented.

KEYWORDS: Tilapia, Frass from Black soldier fly larvae production, digestibility (ADC), foodweb.
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EFFECT OF DIETARY FAT LEVEL ON ADAPTATION WITH HIGH TEMPERATURE FOR PANGASIUS
FARMING
Le Bao Khanh?, Tran Le Cam Tu?, Tran Thi Thanh Hien?, Kazi A. Kabir*
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Pangasius is the most important freshwater aquaculture species in the Mekong delta which is highly
vulnerable to global warming. Previous study by the research group (un published - manuscript under
preparation) has indicated that dietary fat utilization efficiency decreases with increasing temperature
and opposite happens with dietary protein. Therefore, tow contrast DP:DE ratio diet has been
formulated to test the effect of dietary fat level on adaptation with high temperature. The experiment
will be conducted in 250 L fiber glass tanks connected to two separate RAS to be able to maintain 300C
and 360C temperature. Duration of the experiment will be 42 days. Pangasius with an average initial
weight of 10-20 g/fish will be stocked at a density of 80 fish/tank. At the end of the experiment
performance, digestibility and stress level will be estimated. Detailed protocol of the study will be
presented.

KEYWORD: Pangasius, feed formulation, nutritional requirement, high-temperature
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Globally pond aquaculture is the predominant fish/shrimp farming system. Roughly 75% of the farmed
fish and shrimps are produced in ponds where feed is the major nutrient supplier but also natural food
contributes to the productivity. Current knowledge on fish nutrition is based on studies where natural
food is absent or available at a minimum level while the application is mostly in presence of functional
foodweb. Nutrient retention by farmed fish is limited and when the system is overloaded by nutrients it
creates higher pollution in the effluent and if stagnant pond this reduces growth performance. This is
also economic loss as nutrient inputs are the most expensive part of the aquaculture operation. Data
from experiments, pilots and commercial farms across Asia and Africa suggests potential of feed
formulation and setting up feeding level considering the nutrients present in the foodweb. This risk is
how to assess what is the foodweb nutrient as this is very dynamic and are regulated by many factors.
Commercial aquaculture operation cannot take a risk by making sub optimum formulation and low
feeding level that will impact the expected growth. Also, in the past the need for change was limited as
plenty of ingredient available for growth of the industry. Now the situation has been changed. In one
hand ingredient is limiting the growth of the industry and price hike is risking profitability, on the other
hand advanced technology now made monitoring of foodweb in the aquaculture pond more reliable
than before. These two drivers allow us to rethink feed management in pond aquaculture.
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MORPHOLOGICAL AND PHYSIOLOGICAL ADAPTATIONS OF AIR-BREATHING FISH TO AQUATIC
HYPOXIA
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Aquaculture in the Mekong Delta is characterized by the predominance of air-breathing fish. They show
morphological and physiological adaptations to aquatic hypoxia and aerial respiration through different
body organs. We will first compare the vascular system of Lwon dong Monopterus albus, strongly relying
on air breathing even in normoxic water and Lich dong Ophisternon belgalense, breathing air only in
severely hypoxic water. They show radically different morphology of the gills and vascular system.

In severely hypoxic water, air-breathing fish may lose 02 from blood to the surrounding water. The gills
of Chitala ornata increased surface area in mildly hypoxic water (20% 02 saturation) but failed to show
any further response in severely hypoxic water (1%). Nevertheless, C. ornata lost only 3% of its aerially
sourced 02 while still excreting 79% of CO2 into the water.

KEYWORDS: air-breathing fish, gas exchange, hypoxia
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DEVELOPMENT OF A DIET TO ACHIEVE HIGHER CONTENT OF DOCOSAHEXAENOIC ACID IN THE
FILLET OF ASIAN SEABASS LATES CALCARIFER WITH AURANTIOCHYTRIUM MEAL
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We tried to develop a diet to enhance docosahexaenoic acid (DHA) in edible part of Asian seabass. We
tested whether Aurantiochytrium can be a suitable source of DHA to replace partial fish oil and to
enhance DHA content in fillet of Asian seabass. We did two feeding trials; The trial 1 was conducted to
determine the suitable level of Aurantiochytrium meal in low fishmeal and low fish oil diet. In the trial
2, DHA level in the blood and muscle of market sized fish was examined when fed 2.0 %
Aurantiochytrium meal in the diet. 50 g Asian seabass were fed five different diets; a low fishmeal
(14.5%) and low fish oil (1.5%) diet with 0, 1.0, 1.5, 2.0 and 2.5% Aurantiochytrium meal for 12 weeks
in trail 1. Significantly higher final weight was observed after 12 weeks in 2.0 and 2.5% treatments than
the other treatments in the Experiment 1 (P < 0.05). FCR, PER, and SGR in 2.0 and 2.5% treatments
tended to increase (P > 0.05). The highest level of DHA was achieved after feeding the diet for 3 weeks
and DHA level in the muscle was similar even after 4 weeks of starvation in trial 2. The present results
suggested that: 1) 2.0% Aurantiochytrium was suitable to enhance DHA level for grow-out stage of Asian
seabass, and 2) 3 weeks is sufficient to enhance DHA level in the muscle of market size of fish.

KEYWORDS: edible part, long chain polyunsaturated fatty acids, value-addition
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Chaetomorpha linum ON PERFORMANCE OF WHITELEG SHRIMP Litopenaeus vannamei
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The study aimed to evaluate the impact of hot water Chaetomorpha linum (HWCL) extract as a feed
additive on the growth, digestive enzymes, salinity stress tolerance, and pathogenic bacterial resistance
of Litopenaeus vannamei. Shrimp received commercially available feed supplemented with varying
concentrations of HWCL: 0% (control), 0.3%, 0.6%, 0.9%, and 1.2%. Results showed that shrimp fed a
diet supplemented with 0.6% HWCL exhibited the best digestive enzyme activity, growth and feed
conversion ratio (FCR) when compared with the control and other test diets. Additionally, experimental
shrimps were exposed to abrupt low (15 ppt to 0.5 ppt) and high (15 ppt to 50 ppt) salinity shocks for
150 min. Shrimp that received diets supplemented with HWCL displayed significantly lower cumulative
mortality than those in the control group. Besides, experimental shrimp were evaluated using an
immersion challenge test with pathogenic bacteria. The findings revealed that hemato-immunological
components and mortality rates were all significantly improved in shrimp receiving HWCL diets
compared to the control group (P < 0.05). Notably, the 0.6% HWCL diet achieved the optimal balance
between growth performance and improved tolerance against abrupt salinity changes and V.
parahaemolyticus infection. While the highest tested concentration (1.2% HWCL) yielded the greatest
level of stress and pathogen resistance.

KEYWORDS: whiteleg shrimp, green seaweed extract, growth, shrimp health
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EFFECTS OF DIFFERENT DIETS ON THE GROWTH AND SURVIVAL RATE OF POLYCHAETE
DENDRONEREIS CHIPOLINI IN THE SETTLING STAGE
Phan Truong Chinh?, Tran Thi Yen?, Huynh Phuoc Vinh*, Vu Ngoc Ut**

* Corresponding Author: Vu Ngoc Ut  (vnut@ctu.edu.vn)
College of Aquaculture and Fisheries, Can Tho University
%Institute of Agriculture & Environment, Quang Binh University

This study aims to determine the most suitable diet for the polychaete worm Dendronereis chipolini
during its settling stage. The polychaete larvae were reared using different diets corresponding to the
following treatments: Shrimp feed number 0 with 50% protein (T1), Shrimp feed with 42% protein (T2),
Fish meal with 55% protein (T3), and Fermented rice bran (T4). Each treatment was replicated three
times with an initial stocking density of 30,000 individuals per square meter, a salinity of 20%o, mud
substrate, aeration, and periodic water changes every three days. Growth indicators and water quality
were monitored every 15 days. Survival rates were determined at the end of the experiment (day 45)
after harvesting and counting all worms in each tank. The results indicated that water quality was
consistently suitable for the development of the worms throughout the experiment. After 45 days of
culture, worms in treatments T1, T2, and T4 exhibited the fastest growth, with no significant differences
in length (p<0.05) among them, ranging from 0.98 to 1.10 cm. However, there were substantial
differences in survival rates among the treatments. The highest survival rate was observed in T1 at 78.4
* 5.4%, which was significantly higher than in the other treatments, with survival rates of 36.8 + 4.8%
for T2,32.5 + 6.0% for T4, and 23.9 + 2.7% for T3. These findings suggest that diet significantly impacts
the growth and survival of polychaete worms, with shrimp feed number 0 proving to be the most
effective for the growth and development of Dendronereis chipolini larvae during the settling stage.

KEYWORDS: Polychaete, benthic stage, diet, growth, worm
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DIETARY L-TRYPTOPHAN AND ITS IMPACT ON MORPHOMETRICS AND PRODUCTIVITY IN ALL-
MALE GIANT FRESHWATER PRAWN, Macrobrachium rosenbergii IN NURSERY CONDITION
Jaynos R. Cortes!, Krishna R. Salin!*, Ha Thanh Dong?, Saengchan Senapin2

* Corresponding Author: Krishna R. Salin (salinkr@ait.ac.th)

1 Aquaculture and Aquatic Resources Management, Department of Food, Agriculture, and Bioresources,
School of Environment, Resources, and Development, Asian Institute of Technology, Pathumthani 12120,
Thailand

2Center of Excellence for Shrimp Molecular Biology and Biotechnology (Centex Shrimp), Faculty of
Science, Mahidol University, Rama 6 Road, Bangkok, 10400, Thailand

This study assesses the effects of dietary L-tryptophan on the productivity and morphometric traits of
Giant Freshwater Prawn (GFP). A completely randomized design was employed, with one control group
(without tryptophan) and four treatment groups supplemented with crystalline tryptophan at 1, 2, 3,
and 4 g/kg, triplicated. Post-larvae (PLs) were stocked at 100 per tank and fed thrice daily at 5% of their
body weight for 60 days. The 3g/kg group exhibited the highest crude protein (66.96 + 0.81 g/kg diet),
lowest crude fiber (7.49 + 4.31 g/kg diet), and highest crude lipid (8.87 + 0.47 g/kg diet) contents. Ash
content showed significant variation, with the 4g/kg group recording the highest (51.16 * 37.89 g/kg
diet) and the 1g/kg group recording the lowest (9.67 + 12.03 g/kg diet). Moisture levels remained
consistent, while dry matter content varied across treatments. The 3g/kg group also displayed the
highest total length (10.65 * 1.67 cm), weight (20.61 + 9.89 g), and survival rate (80 * 3.61%), whereas
the 1g/kg group demonstrated the lowest growth and survival metrics. The 3g/kg group exhibited the
highest biomass (1642.19 + 226.30 g), lowest feed conversion ratio (FCR) (1.30 * 0.40), and highest
protein efficiency ratio (PER) (0.02 + 0.008). Positive correlations were observed between PER and
biomass, PER and condition factor, and biomass and condition factor. Overall, the 3g/kg treatment
optimizes the growth, feed efficiency, and protein utilization in GFP.

KEYWORDS: Giant Freshwater Prawn, L-Tryptophan, Morphometric Variation, Body Composition, Feed
Utilization
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THE USE OF PROTEASE AND DIGESTIBILITY ENHANCER IN FEED TO IMPROVE THE
PERFORMANCE OF FEED FORMULATING WITH PALM KERNEL MEAL FOR PACIFIC WHITE
SHRIMP Penaeus vannamei

ROMI NOVRIADI

Department of Aquaculture, Jakarta Technical University of Fisheries (Politeknik Ahli Usaha Perikanan),
Ministry of Marine Affairs and Fisheries, Republic of Indonesia, JI. Raya Pasar Minggu, Jati Padang, Jakarta
- 12520, Indonesia

The increase in aquafeed prices, mainly driven by the increase in ingredient prices, such as fish
meal and soybean meals, encourages this sector to look for alternative ingredients to substitute
expensive raw materials with more affordable ones. One of the raw materials that has received
considerable attention is palm kernel meal (PKM) because it has moderate protein content (14-
21%) and can be used to substitute other expensive protein sources in feed formulations.
However, the high fiber content limits the wider use of PKM in feed formulations.
Supplementation can be conducted using protease and digestibility enhancers to increase the
nutrient availability and digestibility of PKM. Inclusion of protease as an enzyme that break
down proteins into smaller peptide fragments composed of 2 to 20 amino acids with a level of
0.18% or 175 ppm can increase the growth rate and the health condition of shrimp Penaeus
vannamei compared to the control group. Meanwhile, the use of digestibility enhancer, which
is a mixture of essential oils of oregano and lemongrass and also a mixture of the amino acids
lysine and threonine with a level of 0.2% in feed formulations in combination with PKM at the
levels of 2.5%; 6% and 9% were able to increase the performance of the feed and eventually
improve the growth rate of shrimp when compared to the shrimp group without using
digestibility enhancers. Based on this study's results, using PKM in the appropriate amount in
feed formulation and supplemented with protease or digestibility enhancers can improve the
feed performance, making the shrimp industry more efficient and profitable.

KEYWORDS: Protease, digestibility enhancer, palm kernel meal, growth, shrimp
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EFFECTS OF TAURINE ON DIGESTIVE ENZYMES, OXIDATIVE STRESS AND INNATE IMMUNE
RESPONSES OF MUD CRAB LARVAE (Scylla paramamosain)
Tran Nguyen Duy Khoa!*, Ngo Tan Loc!, Bui Thi Cam Lien! and Pham Phuong Nghia!

College of Aquaculture and Fisheries, Can Tho University, Vietnam
Corresponding author: Tran Nguyen Duy Khoa (email: tndkhoa@ctu.edu.vn)

Taurine plays important role in physiological functions in aquatic organism. This study was conducted
to determine effects of taurine on growth performance, digestive enzymes, oxidative stress, innate
immune responses, and survival of mud crab larvae (Scylla paramamosain). The experiment consisted
of 4 treatments in triplicate, in which, Artemia were enriched with different taurine concentrations (0;
0.2g/L; 0.4g/L and 0.6g/L). Mud crab larvae were reared in 250L tanks with a density of 300 ind./L
using Artemia. Key digestive enzymes (trypsin, chymotrypsin, pepsin, lipase and amylase) and gene
expression of CAT, SOD, GPx, GST and Casapse were evaluated. The results show that the treatment
without Taurine enrichment showed the lowest value in growth and survival rate, which was
significantly lower compared to other treatments (p<0.05). Larval stage index and survival rate in the
treatment enriched 0.4 g Taurine/L were the highest at 9.8 and 8.4%, respectively (p<0.05). High
activities of digestive enzymes and high expression of targeted genes were recorded at 0.4g/L. Similarly,
the highest biomass was recorded in the treatment using 0.4g Taurine/L (25.230 crab/m3) (p<0.05).
This study indicates that Taurine is potential for application in mud crab larviculture to improve
metamorphosis and larval survival rate.

Keywords: digestive enzymes, oxidative stress, Taurine, survival, inmune responses
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EFFECT OF OZONE NANOBUBBLE ON WATER QUALITY AND DEVELOPMENT OF RAINBOW
TROUT EMBRYOS
Vu Thi Trang*, Pham Thai Giang, Tran Thi Kim Chi, Dang Thi Lua

* Corresponding Author: Vu Thi Trang (vutrang2203@gmail.com)
Research Institute for Aquaculture No.1 (RIA1), Vietnam

The application of nanobubble technology has become recently widespread in aquaculture, owing to its
enhanced efficiency in disinfection and water treatment. This study assesses the effects of ozone
nanobubbles (03-NB) on the embryo development of rainbow trout (Oncorhynchus mykiss), with the
aim of utilizing this technology in aquaculture seed production. Fertilized eggs at stage 7 (pigmented
eyes) were treated daily with 03-NB at concentrations of 0.23+0.03 mg/L for 1 hour (T1), 2 hours (T2),
and 3 hours (T3), along with a non-treated control group. Each group was replicated three times.
Hydrochemical parameters, including temperature, pH, Dissolved Oxygen (DO), Oxidation-Reduction
Potential (ORP), ozone (03), N-NH4+, H2S, N-NO2-, Chemical Oxygen Demand (COD), and P-P043-, as
well as pathogenic agents (fungi), embryo morphology, and histopathology were monitored daily. The
results revealed that DO levels (27.6%3.1, 27.3£3.2, and 27.5+2.4 mg/L) and ORP values (546+49.5,
553#48.2, and 547+44.2 mV) in T1, T2, and T3 were significantly higher than in the control (7.3+£0.6
mg/Land 187+3.5 mV, respectively). The infection rate of Saprolegnia spp.in T1, T2, and T3 (0.89+0.8%,
0.33+0.7%, and 0.78+0.4%, respectively) was significantly lower compared to the control group
(5.44+1.9%) (P<0.05). Other parameters such as temperature, pH, N-NH4+, H2S, N-NO2-, COD, and P-
P043- showed no significant differences. No morphological abnormalities or damage were observed in
embryos, and histopathology results indicated normal development. The larvae deformity rates differed
between the T1 group (0.8720.12%) and the T3 group (1.63+0.25%) (P<005), but there was no
difference compared to the T2 group (1.23+0.33%) and the control group (1.294£0.09%). Although no
abnormal changes were detected during embryo development, the high larvae deformity rate in the T3
group requires further investigation to determine the underlying cause. Our study recommends that
daily 03-NB treatment at concentrations of 0.23+0.03 mg/L for 1 hour during the embryo stages is safe
and helps to prevent pathogen infections during the hatching period.

KEYWORDS: ozone nanobubbles, aquaculture, rainbow trout embryos, environmental treatment

63



Organizer: Co-organizer:

INTERNATIONAL CONFERENCE ON

AQUACULTURE 920)24 N

Panoramic view of Innovations -

SUSTAINABILITY OF WILD SPINY LOBSTER (Panulirus spp.) SEED SUPPLY TO THE
AQUACULTURE INDUSTRY IN SOUTHEAST ASIA (VIETNAM, INDONESIA AND THE PHILIPPINES)
Tuan Le Anh*, Clive M Jones, and Bayu Priyambodo

Le Anh Tuan (leanhtuan@ntu.edu.vn)
Nha Trang University, Vietnam

Spiny lobster aquaculture is well established in Vietnam and is growing in Indonesia and the Philippines,
based on a supply of wild-caught puerulus. Despite the significant socio-economic benefits attributable
to such lobster aquaculture, the sustainability of the puerulus fishery is an important consideration in
the broader management of lobster resources. For these countries, scientific efforts have been minimal
to quantify lobster resources and recruitment. Anecdotal evidence suggests that the annual influx of
sedentary pueruli is disconnected from adult stocks in local waters, which are historically low in
abundance due to overfishing and destructive fishing practices. Dao et al. (2015) have surmised that the
source of the pueruli that settle annually in Vietnam is likely to be far to the north and east, and that the
prolonged larval period and oceanic life habits dictate that larval stages travel long distances from the
point of hatching to the location of settlement. Depending on the location of captured seeds, the effects
of removing them from the wild may have no effect on local adult populations and associated fisheries.
Natural mortality of swimming pueruli has proven difficult to measure, but scientifically based
estimates suggest the majority, more than 90%, perish during their journey from ocean to coastal
settlement locations, primarily due to predation or exhaustion. By fishing pueruli during their journey
and before this inevitable mortality, their removal has minimal impact on the natural mortality. These
pueruli provide a foundation for significant economic and social benefits from a sustainable natural
resource.

KEYWORDS: sustainability, lobster, puerulus, seed supply, Panulirus.
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EFFECTS OF ARTEMIA ENRICHMENT REGIMES ON GROWTH, SURVIVAL RATE, SHOCK
RESISTANCE OF JUVENILE GIANT TREVALLY (Caranx ignobilis, Forsskal 1775)
Pham Thi Anh*, Hoang Thi Thanh, Ngo Van Manh, Pham Duc Hung

* Corresponding Author: Pham Thi Anh (anhpt@ntu.edu.vn)
Nha Trang University, Vietnam

Our study aims to evaluate the effects of different Artemia enrichment regimes on growth, survival rate,
biochemical composition, and digestive enzymes of juvenile giant trevally (Caranx ignobilis, Forsskal
1775). Artemia were enriched with DHA (Protein Selco - INVE Aquaculture, Belgium) at six levels: 0
mg/L (control treatment), 150 mg/L, 300 mg/L, 450 mg/L, and 600 mg/L (3 replicates/treatment).
Juveniles at 13 days old (initial average body size and weight were ca. 0.002g and 0.34cm per individual)
were randomly distributed (210 inds/tank) into 18 composite tanks (100L volume with 70L water
filled). Artemia were enriched within 12 hours right before being introduced to fish tanks (density of 2-
3 individuals/mL) 4 times a day (7:30 AM, 10:30 AM, 2:00 PM, and 5:30 PM). From day 19 onwards, fish
were weaned with pellet feed (200-300um, INVE, Thailand) 30 minutes before each Artemia feeding
session. After 28 days, fish were sampled to analyze the survival rate, growth rate, biochemical
composition, digestive enzymes, and shock resistance. 450 mg/L enrichment level was projected to
yield higher survival rates, growth, shock resistance, and better biochemical and enzymatic indicators
compared to the other enrichment levels.

Our results demonstrate that the enrichment of livefeed is extremely crucial for development and well
- being of marine finfish at early life stages.

KEYWORDS: Giant trevally, Artemia enrichment, shock resistance, growth, survival rate
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EARLY WEANING OF LARVAL GIANT SNAKEHEAD (Channa micropeltes) USING HIGH PROTEIN
DIET
Bui Minh Tam*, Tran Thi Thanh Hien va Cao Thi Thu Nguyet

*Corresponding author: Bui Minh Tam (bmtam@ctu.edu.vn)
College of Aquaculture and Fisheries, Can Tho University

This study aimed to determine the appropriate period of using effectively formulated feed for snakehead
(Channa micropeltes) at 1-35 days. The experiment was conducted with 6 treatments with triplication.
The experiment consisted of Treatment I using formulated feed, control treatment II using live food
(Moina), treatments III, IV, V, VI started using formulated feed respectively: 5 days, 10 days, 15 days, 20
days after feeding out. The experiment period was 35 days. The results showed that the fish used Moina
for the first 10 days and then used high protein feed was the appropriate period with a survival rate is
88.6%, the best weight growth is 96 mg/day, 18,1%/day and length growth is 0.08 cm/day, 4.66%/day.

Keywords: Giant snakehead, Channa micropeltes, fry feed

Table 1. Growth performance of giant snakehead larvae from day 1 to 35 days

Treatment Wi Wf DWG SRG
(mg) (mg) (mg/day) (%/day)
I 5.92+0.8 995+42,7d 28.3+1.25d 14.7+0.524d
11 5.71+0.79 1,373+83.5¢ 39.1+2.37¢ 15.7+0.37¢
111 5.41+0.18 1,134+33.6cd 32.3+0.96¢d 15.3+0.10cd
v 5.97+0.34 3,366+111a 96.0+3.19a 18.1+0.252
\% 5.99+0.7 3,175+63.82 90.5+1.85a 17.940.38ab
VI 6.07+0.13 2,480+216b 70.7+6.19b 17.240.22b

Table 2. Survival rate of giant snakehead with early weaning

Treatment Survival rate (%)
I 25.4+1.51¢
II 88.5+2.252
III 46.1+£1.22b
v 88.611.222
\% 85.2+1.22a
VI 89.74£2.42a
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STUDY ON SEED PRODUCTION AND GROW-OUT OF CARRANGIDAE SPECIES IN NHA TRANG
UNIVERSITY
Pham Duc Hung* Ngo Van Manh, Le Minh Hoang

Corresponding Author: Pham Duc Hung (hungpd@ntu.edu.vn)
Nha Trang University, Vietnam

Carragidae species including pompano, golden trevally and giant trevally are important marine fish for
mariculture Vietnam due to their high growth rate, good price and high adaptibility to sea-cage culture.
During 2010 - 2024, ten projects have been implementing to optimise breeding, larval rearing and
farming of these species in Nha Trang University. Snubnose pompano were firstly reproduced in 2010.
Spontaneous spawning occurs year around at water temperature of 23 - 300C with fertilisation and
hatching rate of 78,53% and 75,30%, respectively. The survival rate of the larvae has gradually
increased from 13.69 in 2011 to approximately 25 - 30% in 2023. The permit was successfully
reproduced in 2012 and has rapidly become one of the most important marine fishes for mariculture in
Vietnam. Unlike snubnose pompano, permit only achieve maturity and spawning during December to
April at low water temperature (< 280C). The larvae show high growth rate with survival rate ranges
from 5 - 25%. However, the high abnormal development may occur during larval rearing with
inappropriate livefeed enrichments and low temperature. For giant trevally, the project has selected 60
broodstock with avarage maturity rate of 65.23% and fertilisation rate of over 65% and survival rate
form larvae to juvenile of 5%. The larvae showed high dietary n-3HUFA requirement than other marine
fish larvae and deficient n-3HUFA diets could cause high mortality at 6 — 9 days after hatching and during
metamorphosis. The reproduction of golden trevally in captivity is relatively easy because of high
maturity, fertilisation and hatching rates (75.05, 81.2 and 82.3%), respectively). The larvae show high
growth rate and envronmental tolerant compared to other marine fishes, with survival rate during
larval rearing was higher than 21%.

Except pompano which show high growth performance and feed efficiency as feeding pellets, both two
trevally species have low growth rate and higher feed conversion ratio as using commercial diets. After
15 months, the giant trevally reached an average weight of 1.19 kg/fish with survival rate of 80% and
FCR of 2.8, while golden trevally juveniles gained 644 g/fish after 15 months with survival rate and FCR
of 76,6% and 3.18. The successes of the Carrangidae reproduction and farming studies have promoted
the production of pompano, giant trevally and golden trevally in coastal provinces in South Central
Vietnam, providing high quality juveniles for mariculture and reducing the reliance on imported
juveniles. However, some problems still exist in Carrangidae spp culture, including poorly planed
genetic management of pompano broodstock, high mortality during metamorphosis of trevally larvae
and difficulity to adapt with commercial diets that needs to be addressed and solved to increase
production of these species.

Keywords: larvae, broodstock, maturity, seed production
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CRYOPRESERVATION OF TESTES: A PRESERVATION APPROACH OF FISH
Surintorn Boonanuntanasarn?!®, Kensuke Ichidaz3, Somkiat Sreebun?, Mutita Joeythong?, Ryosuke
Yazawa?3

1School of Animal Production Technology, Institute of Agricultural Technology, Suranaree University of
Technology, Nakhon Ratchasima, Thailand

2[nstitute for Reproductive Biotechnology for Aquatic Species, Tokyo University of Marine Science and
Technology, 4-5-7 Konan Minato-ku, Tokyo 108-8477, Japan

3Department of Marine Biosciences, Tokyo University of Marine Science and Technology, 4-5-7 Konan
Minato-ku, Tokyo 108-0075, Japan

Spermatogonia are the male germ stem cells in testes that differentiate into spermatozoa.
Cryopreservation of spermatogonia has been provided as a useful tool to preserve a precursor cell of
gametes, which enables the preservation of genetic diversity in fish for the long term. In addition,
spermatogonia were demonstrated to be the most suitable cell for use as a donor cell for germ cell
transplantation, enabling the development of surrogate broodstock technology. This study aimed to
demonstrate a cryopreservation method for spermatogonia in fish, using the striped catfish and the
Asian sea bass as models. In order to develop a methodology for cryopreservation, first, cryomedium
containing an extender and cryoprotectants was determined. Subsequently, supplementation of non-
permeating cryoprotectants was tested. The equilibration and thawing processes were also optimized.
Our results showed that the suitable extender and cryoprotectants were species specific. Apoptosis was
detected and revealed as a significant cause of the lower viability rate in cryopreserved cells. Using RT-
gPCR, our results showed that expression levels of genes, particularly germ cell markers, in the
cryopreserved cells were lower compared with fresh testes. Nevertheless, the frozen spermatogonia
exhibited transplantability, although the incorporation rate was lower than that of fresh spermatogonia.
Taken together, cryopreservation techniques of testicular tissue in fish were optimized, and the
cryopreserved spermatogonia retained their transplantability characteristics.

Keywords: Cryopreservation, spermatogonia, striped catfish, germ cell transplantation, Asian sea bass
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FOOD SAFETY RELATED TO AQUACULTURE PRODUCTS IN VIETNAM,
PART 1: ANTIBIOTIC RESIDUES
Caroline Douny *, Marie-Louise Scippo

* Corresponding Author: Caroline Douny (cdouny@uliege.be)
University of Liége, Belgium

Aquaculture is a vital sector in Vietnam, contributing significantly to the country's economy and food
security. However, the increasing use of antibiotics in aquaculture has raised concerns about food safety
due to the presence of antibiotic residues in fish and seafood products.

Antibiotics are commonly used in aquaculture for disease prevention, treatment, and growth promotion.
However, inadequate regulation and improper usage practices have led to the accumulation of antibiotic
residues in fish and seafood, which poses serious health risks. These include allergic reactions, antibiotic
resistance, and disruption of gut microbiota in consumers. The environmental impact is also significant,
as antibiotics discharged into surrounding water systems contribute to the spread of antimicrobial-
resistant bacteria.

Recent notifications from the Rapid Alert System for Food and Feed (RASFF) have highlighted instances
of prohibited antibiotics such as nitrofurans, as well as the presence of legally permitted antibiotics in
quantities exceeding MRLs in aquaculture exports from Vietnam, such as malachite and leucomalachite
green. These notifications signal the need for improved regulation, monitoring, and compliance with
international food safety standards in Vietnam’s aquaculture industry.

Keywords: food safety, aquaculture, antibiotic residues, Vietnam, maximum residue limits, antibiotic
resistance
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SPOILAGE ACTIVITY OF BLUE MUSSELS (Mytilus edulis) PACKAGED UNDER HIGH-OXYGEN
ATMOSPHERE
Susana Endah Ratnawati*, Ruo Yang, Lotta Kuuliala, Kristof Demeestere, Christophe Walgraeve, Peter
Ragaert, Frank Devlieghere

*Corresponding author: Susana Endah Ratnawati (susana.endah@ugm.ac.id)
Gadjah Mada University, Indonesia
Ghent University, Belgium

This study aimed to investigate whether deterioration signs could be linked with mortality or microbial
activity in blue mussels. The individual live blue mussel (LM) and mussel flesh (FM) were packed under
a high-oxygen atmosphere (% C02/02/N2: 25/75/0) and stored at 4 °C for up to 16 days. Quality
parameters were monitored throughout the storage, including headspace composition (% C02/02),
mortality (LM samples), microbial growth, and volatile organic compound (VOC) production. A selected-
ion flow-tube mass spectrometer (SIFT-MS) was applied to quantify VOCs in the package headspace.
The study shows that the mortality occurred in LM packages on Day 12 when 02 levels decreased to
64.4+0.6%. There was no difference between LM and FM packages (P < 0.05) in total bacteria counts,
and the dominance of lactic acid bacteria (7.60+0.92 log CFU g-1) in FM was more significant than in LM
packages (6.67+0.20 log CFU g-1). However, the concentration of certain VOCs (dimethyl sulfide,
ethanol, and acetone) in FM packages was much higher.

KEYWORDS: Blue mussels; atmosphere condition; mortality; SIFT-MS; VOCs
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PHAGE DISCOVERY AS A STRATEGY TO EXTEND THE SHELF LIFE OF THE NORWAY LOBSTER
(Nephrops novegicus)
Albalat, A.1", Clokie, B.G.J.1; Elshestawy, A.1, Michniewski, S.2, Ong, A1, Sicheritz-Ponten, T.3, Petersen, B.3,
Clokie, M.R.].2

1 Institute of Aquaculture, University of Stirling, Scotland FK9 4LA; 2 Centre for Phage Research,
University of Leicester, England; 3 Centre for Evolutionary Hologenomics, University of Copenhagen,
Denmark; * Corresponding Author; Amaya Albalat (amaya.albalat@stir.ac.uk)

The Norway lobster (langoustines; Nephrops norvegicus) constitutes the second most valuable fishery
in the United Kingdom (£91M first sale). However, Norway lobsters, like other shellfish are highly
perishable due to rapid post-harvest bacterial growth. Currently, refrigeration and freezing storage are
the most common forms of preservation. However, refrigeration only provides limited shelf-life and
frozen products are perceived as low quality which lowers their market price. To address this, in this
project we aimed at developing a tailored bacteriophage-technology for the shelf-life extension of
langoustines. Bacteriophages are naturally occurring biological entities that kill bacterial cells.
Bacteriophages can be exploited as additives to extend the shelf life in post-harvest food settings,
although so far, there has been only little used in seafood. The two limiting steps are identifying ‘culprit
bacteria’ and isolating relevant phages. Therefore, in this study we used classical culture techniques,
16S amplicon sequencing and shotgun metagenomics to identify temporal changes and identify culprit
bacteria throughout the spoilage process. Furthermore, we were able to isolate and identify several
relevant phages that kill key spoilage bacteria of this valuable seafood product. In this presentation, we
will highlight the approach used and we will provide a summary of the main findings and future work.
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Fig. 1 Microbial load based on Total Viable Counts (A) and qPCR on langoustines kept on ice for 16 days
(B). Microbial diversity as shown by the Shannon Diversity Index (C) using amplicon sequencing data
and Beta diversity in samples stored on ice for up to 16 days (D). (E) Mean relative abundance of bacteria
species at genus level identified by amplicon sequencing in langoustines stored on ice for up to 16 days.
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FOOD SAFETY RELATED TO AQUACULTURE PRODUCTS IN VIETNAM,
PART 2: ENVIRONMENTAL CONTAMINANTS
Caroline Douny, Marie-Louise Scippo *

* Corresponding Author: Marie-Louise Scippo (mlscippo@uliege.be )
University of Liége, Belgium

Environmental contaminants such as heavy metals or persistent organic pollutants (POPs) are widely
spread on Earth and can contaminate food including aquaculture products, causing a threat for human
health.

Indeed, many of these contaminants display long term toxicity such as carcinogenicity, immunotoxicity
or reprotoxicity, and can be particularly at risk for specific populations such as pregnant or lactating
women and young children. Strategies to reduce the consumer exposure to these pollutants include the
ban of their production and their use. The Stockholm convention, for example, aims to eliminate or
restrict the production and use of an increasing list of POPs (including PCBs, dioxins, organochlorine
pesticides, etc.) since its first publication in 2001. Setting maximal levels of these POPs in food items and
discarding food exceeding these maximal levels (ML) is also a way to protect the consumer health. For
several chemical contaminants however, these MLs are not really health based but are set according to
an ALARA (as low as reasonably achievable) principle.

To ensure food safety of its consumers towards imported products, the European Union has built and
implemented an alert system named RASFF (Rapid Alert System for Feed and Food) allowing to inform
all EU states, when non compliances regarding the MLs are detected in one EU country. Regarding fish
and fish products from Vietnam, some alerts were published these late years (since 2020) for mercury
and cadmium, and more recently (August 2024) for PFAS (perfluoroalkyl substances) in bivalve
mollusks.

KEYWORDS: Food safety, heavy metals, Persistent Organic Pollutants

72



Organizer: Co-organizer:

INTERNATIONAL CONFERENCE ON
AQUACULTURE 2024 -
CONFERENCE PROGRAM
Aquaculture 2024: Panoramic View of Innovations
Date: 17-19 October 2024
Venue: Muong Thanh Luxury Hotel, Phu Quoc Archipelago, Vietham

POSTER SESSION
CODE Aquaculture engineering
P15 APPLICATION OF PLASMA TECHNOLOGY IN SOLUTION TO IMPROVE SURVIVAL RATE
AND GROWTH OF MUD EEL (Monopterus albus Zuiew, 1793) IN NURSING STAGE FROM
LARVAES TO FINGERLINGS

Vo Hoang Liem Duc Tam, Nguyen van Trieu, Nguyen Van Dung, Dwong Nhut Long
P21 APPLICATION OF ACOUSTIC TECHNOLOGY FOR INVERSE ESTIMATION OF FISH
SCHOOL LENGTH AND QUANTITY IN AQUACULTURE PONDS

Tsang-Chieh Huang, Yung-Sheng Chiu
P32 NATURE-BASED SOLUTIONS IN AQUACULTURE: Ca Mau Province at A Glance

Vo Nam Son, Nguyen Thi Ngoc Anh, Nguyen Do Quynh, Nguyen Tin Em, Nguyen Thi Kim
Ha, Do Thi Thanh Huong, Tran Thi Thuy Hang, Nguyen Nhat Hao, Huynh Thi Thien Huong,
Phan Thi My Anh, Boripat Lebel, Louis Lebel, and Nguyen Thanh Phuong

P34 INCREASING THE PRODUCTION BY APPLICATION OF RECIRCULATORY
AQUACULTURE SYSTEM (RAS) IN NURSING STRIPED CATFISH (Pangasianodon
hypophthalmus)

Pham Thanh Liem, Dao Minh Hai, Vo Minh Khoi
P28 FARMER DECISION TO PARTICIPATE IN AQUACULTURE COOPERATIVES AND
FARMING CLUSTER IN VIET NAM: A STUDY OF SMALL-SCALE SHRIMP FEARMING

Truong Thi Anh Tuyet & Nguyen Thi Kim Quyen
Genetic and selective breeding

P14 BUILDING TECHNICAL PROTOCOL FOR ARTIFICIAL PROPAGATION AND COMMERCIAL
FARMING OF FISH (Onychostoma gerlachi Peters, 1881) IN KON PLONG DISTRICT, KON
TUM PROVINCE

Duong Nhut Long, Duong Thuy Yen, Nguyen Hoang Thanh, Lam My Lan
P18 STUDY ON MATURATION BROODSTOCK AND INDUCED SPAWNING OF PEACOCK EEL
(Macrognathus siamensis)

Nguyen Quang Trung, Ho My Hanh, Lam Tan Phat, Nguyen Quoc Dat, Huynh Phu Hoa,
Vo Thi Hong Hanh, Pham Thi Tuyet Anh

P7 STUDY ON EFFECTS OF DOPAMINE HORMONE ON THE NEO-FEMALE OF GIANT
FRESHWATER PRAWN (Macrobrachium rosenbergii)

Nguyen Duc Minh, Huynh Cong Tru, Bach Thi Lieu, Nguyen Quang Huy, Nguyen Ngoc Ha,
Nguyen Phuc Cam Tu

P33 A SELECTION OF POTENTIALLY INDIGENOUS EURYHALINE CATFISH SPECIES FOR
AQUACULTURE IN THE MEKONG RIVER DELTA, VIETNAM

Nguyen Tinh Em, Bui Thi Bich Hang, Nguyen Hong Quyet Thanh, Le Quoc Viet, Do Thi
Thanh Huong, Duong Thuy Yen, Nguyen Thi Kim Ha, Nguyen Tan Tai, Vo Nam Son, Huynh
Viet Khai, Frédéric Farnir, Patrick Kestemont and Nguyen Thanh Phuong

P9 INITIAL RESULTS OF ARTIFICIAL STIMULATION OF Pseudomystus siamensis
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Le Trung Dinh, Pham Thanh Liem, Bui Minh Tam
P36 EFFECTS OF SALINITY ON THE GROWTH AND MATURATION OF BIGHEAD CATFISH
(Clarias macrocephalus Giinther, 1864)

Do Duy Truong, Dinh Hoang Phat, and Duong Thuy Yen

Aquaculture environment management

P13 ASSESSMENT OF WATER SOURCES IN THE RICE-SHRIMP FARMING AREA OF THOI
BINH DISTRICT, CA MAU PROVINCE

Ngo Tien Chuong, Tran Trung Giang, Vu Hung Hai, Au Vdn Hoa, Tran Ngoc Hai va Huynh
Truong Giang

P22 STUDYING THE EFFECT OF DIFFERENT WATER LEVELS ON ARTEMIA FRANCISCANA
BIOMASS PRODUCTIVITY CULTURE BY INTENSE FARMING EFFLUENT Litopenaeus
vannamei

Le Van Thong, Vu Ngoc Ut, Nguyen Van Hoa, Nguyen Dinh Huy
P27 LEVERAGING SHRIMP FARM WASTEWATER FOR MICROALGAE AND ARTEMIA
PRODUCTION: A SUSTAINABLE NUTRIENT CYCLING STRATEGY FOR AQUACULTURE

Linh P. Pham, Huy D Nguyen, Ut V. Phan, Anh T. Pham, Thong V. Le
P35 ANALYSIS OF TECHNICAL AND COST-BENEFIT OF MANGROVE-SHRIMP FARMING IN
KIEN GIANG PROVINCE

Dang Thanh Thang, Le Quoc Viet, Tran Nguyen Duy Khoa, Nguyen Tin Em, Trinh Thi Loc
Phuoc, Duong Thi My Han and Vo Nam Son

Fish nutrition and physiology

P6 NUTRIENT ENRICHMENT AND PROBIOTICS FOR SEA URCHIN LARVAE IN CAPTIVITY
TO PROMOTE LARGE-SCALE AQUACULTURE

Wei-Ting, Sun, Yiru Chu, Chieh-Yu Pan, Chih-Hung Pan, De-Sing Ding
P10 THE REQUIREMENTS FOR MAINTENANCE AND EFFICIENCY OF PROTEIN AND
ENERGY UTILIZATION OF SWAMP EEL (Monopterus albus)

Lam My Lan, Tran Thi Thanh Hien, Nguyen Thanh Hieu, Nguyen Thi Mong Tuyen, Yutaka
Haga and Tran Le Cam Tu

P11 EFFECTS OF DIETARY SUPPLEMENTS ON GROWTH DIGESTIBILITY, FAECAL
CHARACTERISTICS AND OF STRIPED CATFISH (Pangasianodon hypophthalmus)
FINGERLINGS

Pham Thi Cam Lai, Tran Le Cam Tu, Tran Thi Thanh Hien, Nguyen Hong Quyet Thang,
Pham Thanh Liem

P12 EFFECTS OF ARTEMIA BIOMASS IN DIETS ON REARING EFFICIENCY OF SWAMP EEL
(Monopterus albus) FROM FRY TO FINGERLINGS

Nguyen Thanh Hieu, Tu Thanh Dung and Lam My Lan

P23 POTENTIAL OF ARTEMIA BIOMASS CULTIVATED FROM WHITE LEG SHRIMP
WASTEWATER AS A SUPPLEMENTAL DAILY FEED: EFFECTS ON SHRIMP GROWTH
PERFORMANCE, SURVIVAL AND FEED EFFICIENCY

Huy D. Nguyen, Le B. T. Nguyen, Sy T. Nguyen, Dung V. Tran, Thong V. Le
P31 PHYSIOLOGICAL RESPONSES AND GROWTH PERFORMANCE OF Pangasius krempfi
UNDER VARYING SALINITY LEVELS
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Nguyen Hong Quyet Thang, Nguyen Tinh Em, Nguyen Thi Kim Ha, Do Thi Thanh Huong,
Bui Thi Bich Hang, Le Quoc Viet, Pham Thanh Liem, Duong Thuy Yen, Frédéric Farnir,
Patrick Kestemont, and Nguyen Thanh Phuong

Fish health management

P1 In vitro ANTIBACTERIAL ACTIVITY OF MYRTACEAE PLANT EXTRACTS
AGAINST COMMON FISH BACTERIAL PATHOGENS

Nguyen Thanh Nghe, Nguyen Vu Duy, Pham Quoc Doan, Tran Thi My Duyen, Tran
Thi Tuyet Hoa
p2 ANALYSIS OF DIFFERENTIAL GENE EXPRESSION IN LPS-STIMULATED RAW264.7
MOUSE MACROPHAGES MODULATED BY GROUPER (Epinephelus coioides)
EPINECIDIN-1

Chieh-Yu Pan, Jyh-Yih Chen

P4 ANTI-INFLAMMATORY EFFECTS OF PURIFIED HYDROLYZED PEPTIDES FROM LATES
CALCARIFER BY-PRODUCTS IN LIPOPOLYSACCHARIDE-INDUCED RAW 264.7
MACROPHAGE CELLS

Ya-Li Shiu, Liang Hua Yi, Chun-Hung Liu

P5 AMELIORATION OF SALINITY STRESS-INDUCED IMPAIRMENT IN DISEASE
RESISTANCE OF Penaeus vannamei VIA DIETARY GLUCOSE-MEDIATED ENERGY
HOMEOSTASIS THROUGH THE AMPK PATHWAY

Hsueh-Li Lin, Sz-Tsan Wang, Chun-Hung Liu
P20 EFFECTS OF LACTOBACILLUS PLANTARUM CMT1 AND NONI FRUIT EXTRACT ON
GROWTH PERFORMANCE AND DISEASE RESISTANCE OF THE WHITELEG SHRIMP

Phan Thi Cam Tu, Huynh Truong Giang, Nguyen Thi Kim Lien, Trwrong Quoc Phu, Pham
Thi Tuyet Ngan, Tran Thi Thanh Hien

P26 NOVEL RESEARSHS ON JAUNDICE/YELLOW FILLET SYNDROME IN FARMED CAFISH
(Pangasianodon hypophthalmus, Sauvage) IN THE MEKONG DELTA, VIETNAM

Tu Thanh Dung, Nguyen Bao Trung, Le Minh Khoi

P29 PLANT EXTRACTS: A PROMISING ALTERNATIVE FOR SUSTAINABLE VIETNAMESE
AQUACULTURE
Do Thi Thanh Huong, Bui Thi Bich Hang, Pham Ngoc Nhu, Nguyen Thi Kim Ha, Nguyen
Thanh Phuong

P8 SUPPLEMENTATION OF EXOPOLYSACCHARIDE from Bacillus sp. NPUST-1 IMPROVE

INNATE IMMUNITY AGAINST PATHOGEN INFECTION AND MODULATE GUT
MICROBIOTA IN NILE TILAPIA

Wen-Ling Ko, Shao-Yang Hu

Seafood processing and safety

P17 EVALUATING THE QUALITY OF WHITE-LEG SHRIMP (Litopenaeus vannamei Boone,
1931) IN CULTURE TANKS ADDED WITH HARMFUL BLUE-ALGAE

Au Van Hoa, Do Pham Tuyet Trang, Huynh Thi Ngoc Hien, Huynh Truong Giang, and
Nguyen Thi Kim Lien

P19 EVALUATING THE QUALITY OF STRIPPED CATFISH (Pangasianodon hypophthalmus)
IN CULTURE TANKS SUPPLEMENTED WITH HARMFUL BLUE ALGAE

Nguyen Thi Kim Lien, Nguyen Ngoc Phuong, Nguyen Bui Tan Tai, Au Van Hoa and Huynh
Thi Ngoc Hien
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P30 SURVEY ONTHE QUALITY CHANGES DURING THE COLD STORAGE OF DRIED
SNAKEHEAD FISH (Channa striata) PRODUCT WHEN DIPPED IN PROTEIN
HYDROLYSATE FROM SNAKEHEAD FISH SKIN

Trinh Thi Ngoc Huyen, Le Thi Minh Thuy

Broodstock and larviculture

P3 ASSESSMENT OF REPLACEMENT ABILITY OF WILD COPEPOD BY OTHER LIVE FOODS
ON GROWTH PERFORMANCE OF JUVENILE YELLOW SEAHORSES (Hippocampus kuda
Bleeker, 1852) IN VIETNAM

Pham Minh Tu, Annelies Declercg, Peter Bossier, Long Tuan Ho, Hong Mong Huyen, Vu
Ngoc Ut, Peter Goethals

P16 SURVEY ON CURRENT STATUS OF SEED PRODUCTION MODEL AND COMMERCIAL
FARMING OF SWAMP EELS (Monopterus albus Zuiew, 1793) IN SOC TRANG PROVINCE

Nguyen Van Trieu, Vo Hoang Liem Duc Tam, Duong Nhut Long
P24 DETERMINING THE SUITABLE SALINITY FOR THE DEVELOPMENT OF THE
POLYCHAINE LARVA Dendronereis chipolini

Tran Thi Yen, Vu Ngoc Ut
P25 EXPERIMENTAL OF NURSING LONG BAREL - CATFISH (Pangasius macronema) FROM
FRY TO FINGERLING

Tran Ngoc Hoai Nhan, Tran Dong Phuong An, Pham Thanh Liem, Bui Minh Tam, Nguyen
Van Trieu
P37 STUDY ON SEED PRODUCTION AND GROW-OUT CULTURE OF DOG CONCH (Strombus
canarium)

Vu Trong Dai, Nguyen Thi Thuy and Pham Thi Khanh
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APPLYCATION OF PLASMA TECHNOLOGY IN SOLUTION TO IMPROVE SURVIVAL RATE AND
GROWTH OF MUD EELS (Monopterus albus Zuiew, 1793) IN NURSING STAGE FROM LARVAES TO
FINGERLINGS
Vo Hoang Liem Duc Tam, Nguyen van Trieu, Nguyen Van Dung, Dwong Nhut Long

College of Aquaculture and Fisheries, Can Tho University

The project titled “Application of plasma technology in solutions to improve survival rate and growth of
Mud Eels in nursing stage from larvae to fingerlings” was conducted from 2022 to 2024, with the aim of
stabilizing water quality and enhancing the survival rate and growth of mud eels in Soc Trang province.
The research results are summarized as follows:

The water environmental factors in the eel nursery system from the larvae to 90-day-old fingerlings
showed some fluctuations but did not adversely affect to the growth and development of the mud eels.
In the mud eel nursery system, the water temperature ranged from 29.6 - 30.0°C; DO (Dissolved
Oxygen) levels ranged from 5.5 - 5.6 mg/L; pH ranged from 7.7 - 7.8; N-NH4+ levels ranged from 0.33
- 0.39 mg/L, and NO2 levels ranged from 0.06 - 0.09 mg/L. The analysis of Coliforms (CFU/mL) levels
recorded a range from 2.2 x 102 to 3.3 x 103, and no E. coli (CFU/mL) detected in the nursery system.
On the technical aspects, after 30 days of nursing from larvae to 90-day-old eels, the weight and survival
rate in treatment 1 (parent mud eels fed with trash fish) were 0.133 g/fish and 93.3%, respectively,
while in treatment 2 (parent eels fed with industrial feed containing 42% protein), they were 0.125
g/fish and 82.4%, respectively. The survival rate (%) of juvenile eels after 90 days of nursing in
treatment 1 averaged 92.6%, higher than in treatment 2, which averaged 81.2%. The yield of juvenile
eels in treatment 1 averaged 3.586 kg/m?, higher than treatment 2 at 2.699 kg/m? (p < 0.05). The FCR
(Feed conversion ratio) during the nursing process in both treatments ranged from 0.88 to 0.92 (p >
0.05).

The application of plasma technology in solutions to improve the survival rate and growth of eels during
nursing system resulted in a survival rate ranging from 82.4% to 93.3%. Compared to the survival rate
in the actual production of mud eel fingerlings in Soc Trang province at the last time, which ranges from

20% to 35%, this is a value very significant scientific achievement with high practical applicability.

Keywords: Nursery system, larvae eels, fingerling eels, survival rate, Commercial eel farming.
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P21

APPLICATION OF ACOUSTIC TECHNOLOGY FOR INVERSE ESTIMATION OF FISH SCHOOL LENGTH
AND QUANTITY IN AQUACULTURE PONDS
Tsang-Chieh Huang, Yung-Sheng Chiu*

* Corresponding Author: Yung-Sheng Chiu (linnus@mail.nsysu.edu.tw)
National Sun Yat-sen University, Taiwan

Coastal and offshore fisheries in many countries often face resource depletion due to overfishing and
illegal fishing practices. On the other hand, aquaculture has been an integral part of traditional
industries with a long history in many regions. However, with the rapid advancement of technology,
many traditional industries have transformed into sectors that leverage intelligent monitoring systems
to ensure product quality control. Compared to other industries, fish detection sensors need to
overcome the challenge of operating underwater. Moreover, acoustic methods are preferred for
scientific underwater exploration. In this study, we utilized a self-developed underwater acoustic
detection system in our laboratory to measure the backscattering and resonance attenuation acoustic
signals of fish schools, specifically targeting Tilapia. Through signal processing techniques such as pulse
compression, we aim to estimate the number and size distribution of fish within aquaculture ponds.

KEYWORDS: fisheries acoustics, underwater acoustic detection, Tilapia, backscattering, swim bladder
resonance
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NATURE-BASED SOLUTIONS IN AQUACULTURE:
Ca Mau Province at A Glance
Vo Nam Son1, Nguyen Thi Ngoc Anh1, Nguyen Do Quynh1, Nguyen Tin Em1, Nguyen Thi Kim Hal, Do
Thi Thanh Huong1, Tran Thi Thuy Hang1, Nguyen Nhat Hao1, Huynh Thi Thien Huong1, Phan Thi My
Anh1, Boripat Lebel2, Louis Lebel2, and Nguyen Thanh Phuong1

1College of Aquaculture and Fisheries, Can Tho University, Vietnam

2Unit for Social and Environmental Research, Department of Social Science and Development, Faculty of
Social Sciences, Chiang Mai University, Thailand

* Corresponding author: Nguyen Thanh Phuong (ntphuong@ctu.edu.vn)

Ca Mau is located in the southernmost part of the Mekong Delta, Vietnam. It has diversified ecosystems
and aquaculture production models. Farmers in the Delta face multiple climate-related risks. Nature-
based Solutions (NbS) in aquaculture have the potential to benefit from and support ecosystems and
biodiversity while at the same time addressing climate challenges. Preliminary data from a large-scale
survey among aquaculture models in Ca Mau province under the project “Nature-based practices and
aquaculture adaptation to climate change in Thailand and Vietnam” highlights several promising
systems, such as improved extensive shrimp, rice-shrimp, shrimp-euryhaline aquatic plants, mangrove-
shrimp, fish-rice-melaleuca forest, blood cockle, and oyster. These farming models take advantage of
ecosystem services to provide an optimal environment, absorb dissolved nutrients and organic matter
in the water body, and provide natural food for cultured aquatic animals. These models also employ
nature-based advantages and technological interventions such as additional stocking of mud crab and
white-leg shrimp and growing euryhaline aquatic plants,... for enhancing economic benefits and
adapting to climate-related risk factors. This paper analyses key measures of nature-based solutions of
selected aquaculture models at a glance in Ca Mau province.

Keywords: Climate change, Ca Mau province, integrated aquaculture, nature-based solution, ecosystem
service.
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INCREASING THE PRODUCTION BY APPLICATION OF RECIRCULATORY AQUACULTURE SYSTEM
(RAS) IN NURSING STRIPED CATFISH (Pangasianodon hypophthalmus)
Pham Thanh Liem1*, Dao Minh Hail, Vo Minh Khoi2

* Corresponding Author: Pham Thanh Liem (ptliem@ctu.edu.vn)
1College of Aquaculture and Fisheries, Can Tho University, Vietnam
2Viet Uc Pangasius Joint Stock Company,Vietnam

ABSTRACT

This study aimed to summarize the successes in the application of RAS in nursing striped catfish
(Pangasianodon hypophthalmus) at the College of Aquaculture and Fisheries, Can Tho University and
Viet Uc Pangasius Joint Stock Company, Vietnam since 2018. The results of the research have indicated
that with the stocking density of 50 larvae/L in the 2m3 tank system, after 32 days of nursing in RAS,
the fry average weight, survival rate, and yield were 0.9 - 1.2 g/fish, 15.0 - 22.2%, and 6.7 - 14.4 kg/m3,
respectively. The water quality parameters in systems such as TAN, NO2- tend to increase when fish
grew up and at the end of the crop, these parameters ranged from 0.35-0.63 mg/L and 1.89-1.54 mg/L,
respectively. The fry can completely use the commercial feed at the day of the 10th after stocking.
Moreover, there were not common diseases such as bacillary necrosis of pangasius (BNP), haemorrhatic
disease or red spot disease occurred in the system during nursing time.

KEYWORDS: striped catfish, RAS, water quality
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FARMER DECISION TO PARTICIPATE IN AQUACULTURE COOPERATIVES AND FARMING
CLUSTER IN VIET NAM: A STUDY OF SMALL-SCALE SHRIMP FEARMING
Truong Thi Anh Tuyet?, Nguyen Thi Kim Quyen?*

1 Graduate School, Can Tho University
2 Faculty of Fisheries Management and Economics
Corresponding author: Nguyen Thi Kim Quyen (ntkquyen@ctu.edu.vn)

Abstract. Promotion of cooperatives and cooperative groups in aquaculture is meant to uplift farmers
by providing better input services while linking output market. Therefore, this paper empirically
investigates the factors that influence Small-scale shrimp farmers to participate in the collective
economic organization and their intensity of participation by surveying 254 shrimp farming households
in the Mekong River Delta’s Soc Trang province, Vietnam. By using binary logistic model approach, it
was determined that farmers with higher education level, longer farming experience, larger farming
area, higher farm-gate price, closer to the collective economic organization’s site, having loans and
attending more training courses are more likely to participate in the collective economic organizations.
The study also provides several implications of policies upporting the expansion of the collective
economic production forms, thus, pgrade the small-scale shrimp farming industry.

Key Words: collective, cooperative, cooperative group, factor, participation, shrimp farm, Soc Trang.
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BUILDING TECHNICAL PROTOCOL FOR ARTIFICIAL PROPAGATION AND COMMERCIAL FARMING
OF FISH (Onychostoma gerlachi Peters, 1881) IN KON PLONG DISTRICT, KON TUM PROVINCE
Duong Nhut Long*, Duong Thuy Yen, Nguyen Hoang Thanh, Lam My Lan

* Corresponding Author: Duong Nhut Long
(dnlong@ctu.edu.vn)
Can Tho University, Vietnam

The project titled "Building technical protocol for artificial propagation and commercial farming of fish
(Onychostoma gerlachi Peters, 1881) in Kon Plong district, Kon Tum province" was carried out from
2019 to 2021 with the objective of developing a technical process for the production and commercial
fish farming, and conserving and sustainably developing fish resources in the area. The research results
are summarized as follows:

Fish of Onychostoma gerlachi is a species that inhabits and develops in the river basins of the Chao
Phraya, Mekong, Ea Krong No, and A Vuong rivers in Central Vietnam. The species identification is based
on DNA barcode sequencing, COI gene, and the Bold systems (Gen Bank) database, showing a 95.3%
similarity at the 638 base pair gene fragment with the access code KJ]994630. The nutritional research
on fish, through an RLG index > 1 (4.50), indicates that the fish is herbivorous, primarily feeding on algae
that grow on various substrates found in the basin. The correlation between length and weight of male
fish is represented by the equation: W = 0.0031L2,999 with a coefficient of R*=0.9522, and for female
fish by the equation: W = 0.0044L 2,8654, with a coefficient of R®=0.9204. The fish’s spawning season
occurs from June - July, extending through September and October each year. The female fish's highest
Gonad somatic index (GSI) is recorded in July (2.43 * 3.724%) and lowest in October (0.44 + 0.28%).
The eggs of fish are classified as sinking eggs, with a diameter ranging from 1.4 to 1.6 mm. After a four-
month maturation period, the fish reach maturity, with the highest GSI in July at 11.9% and a fecundity
ranging from 38,450 to 81,720 eggs/kg. In fish breeding, using a stimulant at a dose of 100 pg + 10 mg
Dom/kg, the fish ovulated with a breeding success rate of 88%, a fertilization rate of 74 - 82%, and a
hatching rate of 68 - 77%. After a 60-days nursing period, at a density of 1,000 fish/m?, the average
weight of fry reached 1.8 + 0.24 g/fish. The survival rate was 21.6%, higher than the 1,500 fish/m? trial,
where the survival rate was 11.3% (P < 0.05). After 180 days of commercial farming, fingerlings fed with
a 30% protein diet reached an average weight of 60.3 + 5.7 g/fish, higher (P < 0.05) than fish fed with a
25% protein diet, which reached a weight of 46 + 6.3 g/fish. The survival rate (%) of fish in treatment 1
(25% protein) averaged 73.7 + 5.9%, lower than that in treatment 2 (30% protein) with a rate of 81 =
2%. The yield of fish in treatment 1 averaged 3,367 + 215 kg/ha, lower compared to treatment 2 which
reached 4,894 + 558 kg/ha (P < 0.05).

The development of the technical protocol for the production and commercial farming of fish has
contributed to provide fingerlings for livelihood farming models, and aiding in the conservation and

sustainable development of fish resources in the rural region.

KEYWORDS: Brood stock maturation, artificial propagation, fish larvae, juvenile survival rate
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STUDY ON MATURATION BROODSTOCK AND INDUCED SPAWNING OF PEACOCK EEL
(Macrognathus siamensis)
Nguyen Quang Trung*, Ho My Hanh, Lam Tan Phat, Nguyen Quoc Dat, Huynh Phu Hoa, Vo Thi Hong
Hanh, Pham Thi Tuyet Anh

* Corresponding Author: Nguyen Quang Trung (nqtrung@ctec.edu.vn)
Can Tho Technical Economic College, Vietnam

The study on broodstock and induced spawning of Peacock eel (Macrognathus siamensis) was
conducted. Peacock eel (15+2.5 g initial mean weigh) were collected from the Mekong river and were
be held in a tank (density of 5 kg fish/m3) for 10 days after capture. The survival rate was 21.5%.
Healthy broodstock were stocked in hapas (2 m x 3 m 1.8 m) at 1 kg/m2 and were fed by earthworms
and a combination of earthworms with pellet with ratio 1:1. After 5 months, the gonadosomatic index
(GSI) of female increased from 1.51% to 11.66% with maturation rate from 59.8-70.4%. The highest
maturation rate was observed in the treatment feeding earthworms. The broodfish (female weight of
26.7+0.7 g; male weight of 15.3+0.2 g) were stimulated to spawn with human chorionic gonadotropin
hormone (HCG) at doses of 1,500, 3,000 and 4,500 IU/kg of female and male broodfish were injected
with half the dose of female with one injection. Fertilisation was done using a sex ratio of 1 : 1 (male :
female). The sticky eggs (diameter of 0.45-0.56 mm) were incubated in a net frame placed in a plastic
tank. The spawning rate reached 100% in all 3 doses of HCG injection. The fertilization rate was from
21.2-52.8%. The hatching rate was from 59.3-72.4%. The fecundity was 96-123 eggs/g. Latency period
ranged from 22 hours 30 minutes to 23 hours 45 minutes and hatching period was from 36 hours 45
minutes to 37 hours 15 minutes at the water temperature of 27-280C. HCG hormone injection at a dose
of 4,500 IU/kg of female gave the best results.

KEYWORDS: Broodstock, human chorionic gonadotropin (HCG), induced spawning, Macrognathus
siamensis
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STUDY ON EFFECTS OF DOPAMINE HORMONE ON THE NEO-FEMALE OF GIANT FRESHWATER
PRAWN (Macrobrachium rosenbergii)
Nguyen Duc Minh1,2, Huynh Cong Tru2, Bach Thi Lieu2, Nguyen Quang Huy2, Nguyen Ngoc Ha2,
Nguyen Phuc Cam Tu2*

* Corresponding Author: Nguyen Phuc Cam Tu (npctu@hcmuaf.edu.vn)
1 Research Institute for Aquaculture No 1I, Viet Nam
2 Nong Lam University, Viet Nam

This study aimed to evaluate the effect of different concentrations of the hormone dopamine (DA) on
the efficiency of creating neo-females (neo-females) from an all-male population of giant freshwater
prawn (Macrobrachium rosenbergii) postlarvae. DA was added to the feed for PL1-5 over 36 days at
concentrations of 45, 60, 75, and 90 mg/kg feed, with a control group (CG) receiving no DA
supplementation. Afterward, PL35-40 juveniles were reared on a DA-free diet in 3 m® tanks. After eight
weeks of rearing from PL35-40, the prawns were sexed through morphological observation to evaluate
the efficiency of neo-female creation. The results showed a statistically significant difference (p<0.05)
in the sex conversion rate between the control and DA-supplemented treatments. DA was found to
influence the feminization rate of M. rosenbergii, with the highest rate reaching 24.28% in the 90 mg/kg
DA treatment and the lowest rate at 14.82% in the 60 mg/kg DA treatment. However, these differences
among the DA treatments were not statistically significant (p>0.05). After five months of rearing from
PL35-40, the adult neo-female rate reached 67.2 + 13.7%, the mature female rate was 91.6 * 6.3%, and
the GSI value ranged from 6.60 to 9.36%. The results of the histological observation showed that the
mature neo-females developed regular-looking ovaries compared to normal females. This study showed
that DA effectively produced neo-females in all-male postlarva at the stage before sex differentiation
(PL1). In addition, DA did not affect shrimp's growth and survival rate.

KEYWORDS: Dopamine, Giant freshwater prawn, feminization rate, neo-female.
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A SELECTION OF POTENTIALLY INDIGENOUS EURYHALINE CATFISH SPECIES FOR
AQUACULTURE IN THE MEKONG RIVER DELTA, VIETNAM
Nguyen Tinh Em1, Bui Thi Bich Hang1, Nguyen Hong Quyet Thanh1, Le Quoc Viet1, Do Thi Thanh
Huong1, Duong Thuy Yen1, Nguyen Thi Kim Hal, Nguyen Tan Tai2, Vo Nam Son1, Huynh Viet KhaiZ2,
Frédéric Farnir3, Patrick Kestemont4 and Nguyen Thanh Phuong1*

1College of Aquaculture and Fisheries, Can Tho University, Vietnam
2School of Economics and Administration, Can Tho University

2Faculté de Médecine Vétérinaire - Université de Liége

4[nstitute of Life-Earth-Environment, Namur University

* Corresponding author: Nguyen Thanh Phuong (ntphuong @ctu.edu.vn)

The focus of Vietnamese aquaculture production within a limited number of species (marine shrimps
and striped catfish) raises significant concern about its potential impacts on biodiversity and the
sustainability of current practices. The aquaculture industry is grappling with increased challenges,
including climate change, disease outbreaks, and market fluctuations. The need for farming species
diversification is more crucial. This paper evaluates the aquaculture potential of indigenous euryhaline
catfish species through a comprehensive literature review and rigorous species selection framework.
The focus is on identifying species that are both marketable and fast-growing while demonstrating
adaptability to salinity fluctuations caused by climate change. A three-phase process was used to select
candidates from a pool of 796 indigenous fish species in the Mekong River. Thirty-three indigenous
euryhaline catfish species were chosen after the first stage of evaluation. In the second stage, 15 species
were eliminated, leaving 18 species for consideration in the final selection stage using a set of multiple
criteria, considering inquiries carried out in the Mekong Delta with aquaculture farmers, as well as
critical stakeholders in the distribution and processing sectors, and with consumers. The highest-ranked
species identified were Pangasius krempfi, Pangasius mekongensis, Plotosus canius, and Pangasius
elongatus. All of them are migratory species with diverse strategies. They are exceptionally preferred
by local people but have, until now, received comparatively less attention from local farmers.

KEYWORDS: Domestication, euryhaline catfish, aquaculture, species selection, Mekong Delta
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INITIAL RESULTS OF ARTIFICIAL STIMULATION OF Pseudomystus siamensis
Le Trung Dinh*, Pham Thanh Liem, Bui Minh Tam

* Corresponding Author: Le Trung Pinh (dinh.letrung@gmail.com)
Can Tho University, Vietnam

Pseudomystus siamensis is a specialty freshwater fish of Vietnam. There has been no research on the
ability to artificially reproduce this fish species. Initial research results on reproductive stimulation
show that there is the ability to artificially reproduce this fish species. Hormones to stimulate
reproduction of this fish species include HCG (Human Chorionic gonadotropin) at a dose of 4,000 IU /kg
female fish and LH-RHa + DOM at a dose of 120pg/kg female fish. The results after 10 hours of injecting
hormones show that the fish ovulate and are capable of fertilization.

KEYWORDS: Pseudomystus siamensis, artificial reproduction, catfish group
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EFFECTS OF SALINITY ON THE GROWTH AND MATURATION OF BIGHEAD CATFISH (Clarias
macrocephalus Giinther, 1864)
Do Duy Truong1, Dinh Hoang Phat1, and Duong Thuy Yen1*

Corresponding Author: Duong Thuy Yen (thuyyen@ctu.edu.vn)
Can Tho University, Vietnam

This study evaluated the effects of salinity on the growth and maturation of the second-generation
bighead catfish during the post - grow out stage in brackish water. The experiment was conducted for
four month, with seven treatments: three fish groups produced from broodstock exposed to salinities
of 0%o (BMO), 4%0 (BM4) and 8%o (BM8) for one year were cultured in 4%o and 8%o, alongside a
control treatment of BMO reared at 0%o. The fish with an average initial weight of 63.3 - 76.3 g were
reared in 500-L tanks in recirculating systems. Fish was fed with commercial feed containing 30% crude
protein. After two months, bighead catfish weighed from 106.0 to 131.3 g, and their daily weight gain
(DWG: 0.57 to 1.05 g/day) tended to decrease at 8%o, though no significant difference was found among
treatments (P>0.05). Similar results were observed after 4 month, with final weight of fish ranging from
132.4 to 149.3 g and DWG from 0.14+0.04 to 0.41+0.32 g/day. Females showed significantly higher
weights than males across all treatments. Additionally, salinities up to 8%o did not affected the
maturation of bighead catfish (P>0.05). All fish matured, with gonadosomatic index (GSI) of males
ranging from 0.38+0.28% to 0.57+0.16%, and that of females ranging from 7.35+1.28% to 10.82+1.44%.
Absolute fecundity varied from 7212+5265 to 9607+2100 eggs/female and relative fertility ranged
from 41.2+7.2 to 60.73+8.1(eggs/g female). Overall, bighead catfish exhibited good maturation and
growth at salinities from 0%o to 8%o.

KEYWORDS: Broodstock, catfish, fish reproduction, salt tolerance
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ASSESSMENT OF WATER SOURCES IN THE RICE-SHRIMP FARMING AREA OF THOI BINH
DISTRICT, CA MAU PROVINCE
Ngo Tien Chuongl,2, Tran Trung Giang3, Vu Hung Hai3, Au Van Hoa3, Tran Ngoc Hai3 va Huynh
Truong Giang3*

1The Central Institute for Natural Resources and Environmental Studies, Vietnam National University
2Deutsche Gesellschaft fiir Internationale Zusammenarbeit (GIZ) GmbH

3College of Aquaculture and Fisheries, Can Tho University

* Corresponding: Huynh Truong Giang (htgiang@ctu.edu.vn)

This study aimed to assess the quality of water supply resources for rice-shrimp farming in Thoi Binh
district, Ca Mau province to provide fundamental information for water quality management. Surface
water was collected at 6 sites with 4 sampling periods including the beginning and end of the shrimp
crop (February/July), the beginning and end of rice crop (October/December) in Bien Bach Dong
commune. Results showed that most of the water quality parameters still met the national regulations
and are suitable as water supply for aquaculture. However, several parameters such as total suspended
solids (TSS), biological oxygen demand (BOD), total nitrogen (TN), and total phosphate (TP) were
relatively high as compared to the national technical regulation on surface water quality. High variations
of water salinity, especially in inland canals, were observed during the shrimp crop. Nutrients showed
an upward trend over the sampling period. It is therefore suggested that regularly monitoring water
quality should be done while using water supply resources for the rice-shrimp farms in the survey area.

Keywords: Ca Mau, rice-shrimp farming, surface water, Thoi Binh district, water quality
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STUDYING THE EFFECT OF DIFFERENT WATER LEVELS ON ARTEMIA FRANCISCANA BIOMASS
PRODUCTIVITY CULTURE BY INTENSE FARMING EFFLUENT Litopenaeus vannamei
* Le Van Thong1; Vu Ngoc Utl; Nguyen Van Hoal; Nguyen Dinh Huy2

1 College of Aquaculture and Fisheries, Can Tho University, Vietnam.
2 Institute of aquaculture, Nha Trang University
* Author: Email address: vanthong@ctu.edu.vn

The study aimed to find out the effect of water level on the biomass of Artemia franciscana grown with
effluent from intensive whiteleg shrimp ponds. The study included 5 treatments at different water levels
i.e. 20 cm, 40 cm, 60 cm, 80 cm and 100 cm, respectively. Artemia cysts were incubated and then placed
in the aquarium at a density of 300 individuals/L, rearing duration was 14 days. The food used to grow
Artemia biomass in the study was algae from effluent intensive white leg shrimp. Results showed that
the highest survival rate after 14 days in the 20 cm water level treatment (67,53+2,20%). Length growth
of Artemia franciscana was highest in the 20 cm treatment (7,16+0,04 mm). Artemia franciscana has
been found in length and survival rate decreasing with water dept. The higher the water level, the lower
the growth of Artemia franciscana and the lower the survival rate. The deeper the water level, the lower
the biomass yield. At a water level of 20 cm Artemia franciscana gave the highest biomass yield
(1,64kg/m3).

Key word: Intensive shrimp farming, effluent, water level, Artemia biomass.
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LEVERAGING SHRIMP FARM WASTEWATER FOR MICROALGAE AND ARTEMIA PRODUCTION: A
SUSTAINABLE NUTRIENT CYCLING STRATEGY FOR AQUACULTURE
Linh P. Pham1, Huy D Nguyen1,* Ut V. Phan1, Anh T. Pham1, Thong V. Le2

1Instisue of Aquaculture, Nha Trang University, Khanh Hoa, Vietnam
2 College of Aquaculture and Fisheries, Can Tho University, Vietnam
*Corresponding author: huynd@ntu.edu.vn

This study investigates the potential of utilizing nitrogen and phosphorus sources in shrimp farming
wastewater for the cultivation of microalgae, specifically targeting the subsequent production of
Artemia biomass from these microalgae. Experiment 1 was conducted over a 5-day period to assess the
growth, nitrogen (N), and phosphorus (P) conversion efficiency of the microalga Chaetoceros muelleri
cultivated in shrimp farming wastewater. Four treatments were established, each with varying initial
microalgae densities (10,000; 20,000; 30,000; and 40,000 cells/ml), triplicate each. Experiment 2
spanned 15 days and aimed to evaluate the biomass production of Artemia franciscana that were
cultured using C. muelleri grown in wastewater (WM). Five initial stocking densities of Artemia were
tested (100, 200,300,400, and 500 individuals/L). A control group was maintained where Artemia were
fed C. muelleri cultivated in clean, supplemented seawater (f/2 medium). The results indicated that C.
muelleri cultivated at densities of 30,000 and 40,000 cells/ml exhibited enhanced growth rates, higher
biomass yields, and greater nitrogen and phosphorus absorption from the wastewater. Artemia biomass
increased and the survival rate decreased with the increase of the initial stocking density. Notably, the
source of the microalgae (WM vs. clean water) did not significantly impact the growth, survival, or
biomass of Artemia. This study demonstrates utilizing C. muelleri for nitrogen and phosphorus
remediation in shrimp pond wastewater and food source for Artemia can potentially enhance cost-
effective treatment for aquaculture.

KEYWORDS: effluent, shrimp farming, cultivate, microalgae, Artemia
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ANALYSIS OF TECHNICAL AND COST-BENEFIT OF MANGROVE-SHRIMP FARMING IN KIEN GIANG
PROVINCE
Dang Thanh Thang1, Le Quoc Viet2, Tran Nguyen Duy Khoa2, Nguyen Tin Em2, Trinh Thi Loc Phuoc,
Duong Thi My Han2 and Vo Nam Son2*

(1) Agriculture Extension Center of Kien Giang province
(2) College of Aquaculture and Fisheries, Can Tho University
(*) Corresponding Author: Vo Nam Son (vnson@ctu.edu.vn)

The study was conducted through a survey of 172 mangrove shrimp farming households in Hon Dat, An
Bien, An Minh districts, Kien Giang province to provide information to improve the productivity of
cultured species and net income of this shrimp farming model. The results indicated that, from the end
of October (salinity > 10 %o) to February of the following lunar year, post-larva of black tiger shrimp
was stocked at 3.2 shrimp/m2 /year, with an average survival rate of 19%, the shrimp yield reached 324
kg/ha/year, resulting in 40.07 mil. VND net income/ha/year and ratio of net income and total cost
(NI/TC) of 10.6 times. With stocking density of 0.6 crab/m2 /year, survival rate 11%, the model had 117
kg/ha/year of crab and earned 14.81 mil. VND /ha/year at ratio of NI/TC was 8.9 times. At the time when
the water salinity peaked at 30 - 35%o (January to July of the lunar calendar), with stocking density of
16 ind./m2, the cultured blood cockles had a survival rate of 22% and yield of 299 kg/ha/year, bringing
a net income of 19.11 million VND/ha/year, but the NI/TC ratio was low (1.5 times). The mangrove -
shrimp model integrated with mud crab and blood cockle without using commercial feed had brought a
total net income of 58.81 million VND/ha/year with NI/TC ratio of 6.5 times. However, the main
difficulties that farmers encountered were polluted water sources and shrimp disease.

Keywords: mangrove-shrimp, black tiger shrimp, mud crab, blood cockle, technical, cost-benefit.
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NUTRIENT ENRICHMENT AND PROBIOTICS FOR SEA URCHIN LARVAE IN CAPTIVITY TO
PROMOTE LARGE-SCALE AQUACULTURE
Wei-Ting, Sun, Yiru Chu, Chieh-Yu Pan, Chih-Hung Pan, De-Sing Ding*

* Corresponding Author: De-Sing, Ding (dsding@nkust.edu.tw)
Department and Graduate Institute of Aquaculture, National Kaohsiung University of Science and
Technology, Kaohsiung, Taiwan

Sea urchin contains physiologically active substances, such as amino acids and unsaturated fatty acids,
and an important aquatic organism. Purple sea urchin, one of the common edible sea urchins, is an
important aquatic product. In order to supply the vast seafood market, large-scale aquaculture of sea
urchins is very important. The aim of this study was to optimize the rearing of the Anthocidaris
crassipina larvae enhancing the nutrition by mixing feed to improve their growth and survival. The
survival rate of i feeding alone is only 40%. If the survival rate is improved through nutrient enrichment,
the large-scale aquaculture of larvae can be promoted. The experiment was divided into two parts.
Experiment 1: Two types of commonly used microalgae, Isochrysis galbana tml (I), C. muelleri (C) and
two types of probiotics, Rhodopseudomonas palustris (R), and Saccharomyces cerevisiae (S) were used
in the. Feeding amounts are 5000, 10,000, and 20,000 cell mL-1, and the control group (N) did not eat.
Experiment 2: C. muelleri 20,000 cell mL-1 was mixed with I. galbana tml, R. palustris (R) and S.
cerevisiae (S) at 5000 and 10,000 cell mL-1. After the experiment, body length, body width, stomach
length, rudiment length, rudiment length, body composition, digestive enzymes and survival rate were
measured to evaluate the best feed. The results showed that the mixed feeding of C. muelleri
20,000 cellmL-1 and R. palustris 5000 cell mL-1 can achieve the best development and survival of
larval embryos and can promote metamorphosis into juveniles in the shortest time. The research results
will be applied to the large-scale aquaculture of A. crassipina larvae to promote the diversity of
aquaculture.

KEYWORDS: Anthocidaris crassipina, Chaetoceros muelleri, digestive enzymes, survival,
Rhodopseudomonas palustris

92



Organizer: Co-organizer:

INTERNATIONAL CONFERENCE ON

AQUACULTURE 92024 v

Panoramic view of Innovations -
P10

THE REQUIREMENTS FOR MAINTENANCE AND EFFICIENCY OF PROTEIN AND ENERGY
UTILIZATION OF SWAMP EEL (Monopterus albus)
Lam My Lan*, Tran Thi Thanh Hien, Nguyen Thanh Hieu, Nguyen Thi Mong Tuyen, Yutaka Haga and
Tran Le Cam Tu

* Corresponding Author: Lam My Lan (Imlan@ctu.edu.vn)
Can Tho University, Vietnam

The study was conducted to determine the requirements for maintenance and efficiency of protein and
energy utilization of swamp eel (Monopterus albus) to formulate the optimal feed formulation for the
grow-out of swamp eel. In the first experiment, five groups of swamp eel with different sizes (5, 25, 50,
100, and 200 g) were starved for 28 days to determine protein and energy metabolism exponents. In
the second experiment, experimental eels were fed the pellets until satiation to determine the
digestibility coefficients of the diet and dietary nutrients. In the third experiment, experimental eels
were fed the diet at five different feeding rates 0, 25, 50, 75 and 100% satiation to evaluate the
maintenance requirement and the utilization efficiency of protein and energy. The results showed that
protein and energy metabolism exponents were 0.79, and 0.88, respectively. Digestibility of the
exprimental diet was 78.5%, while that of protein, energy and lipid was 89.2%, 85.1% and 94.9%,
respectively. The utilization efficiency of protein and energy of swamp eel was 64%. Digestible protein
and energy requirements for maintenance of field eel were 0.75 g/kg0.79/day and 31.8 k] /kg0.88/day,
respectively.

KEYWORDS: Digestible energy, protein, maintenance, swamp eel.
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EFFECTS OF DIETARY SUPPLEMENTS ON GROWTH DIGESTIBILITY, FAECAL CHARACTERISTICS
AND OF STRIPED CATFISH (Pangasianodon hypophthalmus) FINGERLINGS
Pham Thi Cam Lai, Tran Le Cam Tu, Tran Thi Thanh Hien,
Nguyen Hong Quyet Thang, Pham Thanh Liem*

* Corresponding Author: Pham Thanh Liem (ptliem@ctu.edu.vn)
Can Tho University, Vietnam

The study aimed to determine the effect of the supplementation of dietary additives: binder (Guar gum),
Lactobacillus plantarum L-137, and the enzyme (phytase) on fish performance, digestibility, fecal
characteristics of striped catfish (Pangasianodon hypophthalmus). Experiment was conducted with 5
diet treatments: (i) control treatment without additive supplementation; (ii) Guar gum (GG) 0.5 g/kg;
(iii) GG 0.5 g/kg + Lactobacillus plantarum L-137 (HK L-137) 0.15 g/kg, (iv) GG 0.5 g/kg + enzyme
phytase 2 g/kg, (v) GG 0.5 g/kg + HKL-137 0.15 g/kg + enzyme phytase 2 g/kg. After 8 weeks, the results
showed that the supplementation of the enzyme phytase and Lactobacillus plantarum L-137
significantly improved the feed efficiency and fish growth (p<0.05) in comparison with the diet with
only GG supplementation. The dietary additives supplementation did not affect the survival rate of
experimental fish. For the feed digestibility, the supplementation of the enzyme phytase and
Lactobacillus plantarum L-137 improved the diet digestibility comparing to the diet with only GG
supplementation treatment. The diet with only GG inclusion increased the fecal recovery, the amount of
total feces produced per kg of feed fed, and the particle size of the fecal pellets.

KEYWORDS: Guar gum, Lactobacillus plantarum, phytase, striped catfish
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EFFECTS OF ARTERMIA BIOMASS IN DIETS ON REARING EFFICIENCY OF SWAMP EEL
(Monopterus albus) FROM FRY TO FINGERLINGS
Nguyen Thanh Hieu*, Tu Thanh Dung and Lam My Lan

* Corresponding Author: Nguyen Thanh Hieu (thanhhieu@ctu.edu.vn)
Can Tho University, Vietnam

The study on effect of feed on rearing efficiency of swamp eel (Monopterus albus) from fry to fingerlings
consisted of 2 experiments for 15 days and 30 days. In the first experiment, 10 days eels (0.066 + 0.02)
were fed 5 diet treatment including 100% Artemia biomass, 25% worms (Tubifex sp.) - 75% Artemia,
50% worms - 50% Artemia, 75% worms - 25% Artemia and the control 100% worms. In the second
experiment, swamp eels were be reared with 5 diets: 100% Artemia, 25% Artemia - 75% trash fish, 50%
Artemia - 50% trash fish, 50% trash fish - 50% earthworms and the control 100% earthworms. The
results showed that using 100% Artemia treatment achieved highest survival (93.2 + 4.7%) (p<0.05).
The mean weight of eels after 15 days of rearing were not significant different in the treatments using
75% worms - 25% Artemia and 100% worms (p<0.05). Using trash fish combined with earthworms at
a ratio of 1:1 for rearing eels in the next 30 days achieved higher survival rate, final mean weight and
DWG (62.0%, 0.860 g, and 0.024 g/day respectively) than using Artemia biomass.

KEYWORDS: Artemia biomass, swamp eel, growth, survival, worm.
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POTENTIAL OF ARTEMIA BIOMASS CULTIVATED FROM WHITE LEG SHRIMP WASTEWATER AS A
SUPPLEMENTAL DAILY FEED: EFFECTS ON SHRIMP GROWTH PERFORMANCE, SURVIVAL AND
FEED EFFICIENCY
*Huy D. Nguyenl, Le B. T. Nguyen1, Sy T. Nguyen1, Dung V. Tran1, Thong V. Le2

1 Institute of Aquaculture, Nha Trang University, Nha Trang City, Vietnam;
2College of Aquaculture and Fisheries, Can Tho University, Can Tho City, Vietnam.
*Author: Email address: huynd@ntu.edu.vn

This study investigated the potential of using wastewater from white leg shrimp (Litopenaeus vannamei)
ponds to cultivate Artemia, aiming to develop a sustainable aquaculture model. The experiment
consisted of five treatments, supplementing Artemia biomass (wet weight basis) at levels of 0% (control,
0% SA), 10% (10% SA), 20% (20% SA), 30% (30% SA), and 40% (40% SA) of the daily commercial feed,
with four replicates per treatment. Shrimp were cultured in a recirculating biofilter system (200 L/tank)
at a density of 60 individuals/tank for 40 days. The effects of dietary Artemia supplementation on
growth performance, survival rate, and feed efficiency of white leg shrimp were evaluated. The results
demonstrated that Artemia could be successfully cultured using shrimp pond wastewater, achieving
high biomass productivity with a nutritional composition suitable for shrimp dietary supplementation.
Supplementing Artemia into the diet significantly improved weight gain, biomass, survival rate, and feed
efficiency of white leg shrimp. The supplementation levels of 30% SA and 40% SA improved weight gain
by 2.94-7.18%, biomass by 14.54-14.89%, survival rate by 7.14-11.69%, and feed efficiency by 4.14-
12.68% compared to the control (p < 0.05). These findings provide scientific evidence for the potential
application of a recirculating aquaculture model that reduces environmental pollution and enhances
resource use efficiency. The study suggests that a supplementation level of 30% SA is effective for
enhancing the culture efficiency of white leg shrimp in intensive farming systems. However, further
research is needed to optimize the Artemia production process using shrimp pond wastewater and
determine the optimal supplementation levels for different cultured species and farming systems. The
outcomes of this research contribute to the advancement of sustainable aquaculture practices, aiming
to improve productivity, quality, and value addition for aquaculture products while reducing
environmental impacts.

Keywords: Artemia, nutrient recycling, Litopenaeus vannamei, aquaculture waste management.
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PHYSIOLOGICAL RESPONSES AND GROWTH PERFORMANCE OF PANGASIUS KREMPFI UNDER
VARYING SALINITY LEVELS
Nguyen Hong Quyet Thang1, Nguyen Tinh Em1, Nguyen Thi Kim Ha1l, Do Thi Thanh Huong1, Bui Thi
Bich Hang1, Le Quoc Vietl, Pham Thanh Liem1, Duong Thuy Yen1, Frédéric Farnir2, Patrick
Kestemont3, and Nguyen Thanh Phuong1*

1College of Aquaculture and Fisheries, Can Tho University, Vietnam
2Faculté de Médecine Vétérinaire - Université de Liége3

2Institute of Life-Earth-Environment, Namur University

* Corresponding author: ntphuong@ctu.edu.vn

Pangasius krempfi is a euryhaline and anadromous species. The fish migrate between freshwater,
brackish, and marine environments inhabiting a wide range of salinities. This study investigates its
physiological responses and growth performance in four salinity treatments (0, 10, 24, and 34%q), each
with four replicates. Fish were reared for 90 days at a stocking density of 20 fish/m? (30 fish per a 2 m®
composite tank containing 1.5 m® of water). Experimental fish were reared in the salinity of 10%o for 2
months. The salinity of the treatments was gradually increased to 24 and 34%o0 and decreased to 0%o
over 20 days. After reaching the targeted salinities (recorded as 0 hrs.), blood sampling was conducted
for physiological measurements, while survival and growth were assessed at the end of the experiment.
Additional blood sampling was done at 6 and 12 hrs. for stress recovery measurement (glucose levels).
Results indicated that osmolality increased in higher salinity treatments; plasma osmolality at 34%o
(337+5.43 mOsm/kg) was significantly higher than in the freshwater (0%0) and 10%o treatments
(309+5.35 and 322+12.7 mOsm/kg, respectively). Similarly, hematological parameters, including red
blood cell count, white blood cell count, and hematocrit, increased in higher salinities, except for the
hemoglobin content, which remained unchanged. Glucose levels at 0, 24, and 34%o increased at 0 hrs.
However, at 6 and 12 hrs, there were no significant differences among the three lower salinity
treatments, but the glucose level remained the highest in the 34%o treatment (p<0.05). After 90 days,
the survival rate significantly decreased in the 24%o treatment (59.2+20.3%) compared to the 0 and
10%o treatments (94.2+1.70% and 95+5.76%, respectively). Notably, all fish in the 34%o treatment died
after 45 days of exposure. Growth performance indices, including final weight, weight gain, daily weight
gain, and specific growth rate, were significantly higher in freshwater fish, followed by those in 10%o.
In contrast, the lowest growth was observed in the 24%o treatment (p<0.05). These findings contribute
to a deeper understanding of Pangasius krempfi's adaptability to varying salinities, offering insights into
its potential for commercial aquaculture.

Keywords: Pangasius krempfi, salinity, physiology, and growth performance.

97



Organizer: Co-organizer:

INTERNATIONAL CONFERENCE ON

AQUACULTURE 92024 v

Panoramic view of Innovations -

In vitro ANTIBACTERIAL ACTIVITY OF MYRTACEAE PLANT EXTRACTS AGAINST COMMON FISH
BACTERIAL PATHOGENS
Nguyen Thanh Nghe?, Nguyen Vu Duy?, Pham Quoc Doan?, Tran Thi My Duyen3*, Tran Thi Tuyet Hoa3

* Corresponding Author: Tran Thi My Duyen (ttmduyen@ctu.edu.vn)
College of Aquaculture and Fisheries, Can Tho University, Vietnam

The study was conducted to determine the antibacterial activity against 3 pathogenic bacteria in fish
including Aeromonas hydrophila, Edwardsiella ictaluri and Streptococcus agalactiae bacteria of some
Myrtaceae plant extracts. Antibacterial activity test, minimum inhibitory concentration (MIC) and
minimum bactericidal concentration (MBC) were determined using agar disc diffusion method and
broth dilution method. The result showed that Myrtaceae plant extracts exhibited various inhibitory
activity against 3 pathogenic bacteria with the diameter of inhibition zone from 16 to 39 mm, in which
Rhodomyrtus tomentosa, Cleistocalyx operculatus, Callistemon citrinus and Plinia caulyflora extracts
showed strong antibacterial activity against all of 3 tested bacteria. Through MIC and MBC
determination, Callistemon citrinus extract showed bactericidal activity to S. agalactiae and E. ictaluri,
P. caulyflora and C. operculatus extracts also displayed bactericidal activity to E. ictaluri. Hower, P.
caulyflora extract could prevent the growth of tested bacteria.

KEYWORDS: Aeromonas hydrophila, Antibacterial activity, Edwardsiella ictaluri, Myrtaceae plant
extract, Streptococcus agalactiae.
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ANALYSIS OF DIFFERENTIAL GENE EXPRESSION IN LPS-STIMULATED RAW264.7 MOUSE
MACROPHAGES MODULATED BY GROUPER (Epinephelus coioides) EPINECIDIN-1
Chieh-Yu Pan *, Jyh-Yih Chen

* Corresponding Author: Chieh-Yu Pan  (panjade@nkust.edu.tw)
National Kaohsiung University of Science and Technology

Epinecidin (Epi)-1, a marine antimicrobial peptide, shows antimicrobial and immunomodulatory effects
in various organisms. It can suppress LPS-induced proinflammatory cytokines in RAW264.7 murine
macrophages, but its broader effects on non-activated and LPS-activated macrophages are unclear. We
performed a comparative transcriptomic analysis on untreated and LPS-treated RAW264.7 cells with
and without Epi-1. Gene enrichment, GO, and KEGG analyses revealed that Epi-1 modulated pathways
related to nucleoside binding, GTPase activity, peptide antigen binding, and phosphatidylinositol
binding. Real-time PCR showed Epi-1 reduced proinflammatory cytokines (TNF-a, IL-6, IL-18) and
increased anti-inflammatory cytokine TGF3 and Sytx1. Epi-1 also upregulated MHC-associated genes
(GM7030, Arfip1, Gpb11, Gem) and immunoglobulin-associated gene Nuggc, enhancing the immune
response to LPS. However, it downregulated host defense peptides (CRAMP, Leap2, BD3). These findings
suggest Epi-1 induces coordinated transcriptomic changes in LPS-stimulated RAW264.7 cells.

KEYWORDS: Epi-1; LPS; Proinflammatory cytokines; RAW264.7; Transcriptome analysis.
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ANTI-INFLAMMATORY EFFECTS OF PURIFIED HYDROLYZED PEPTIDES FROM Lates calcarifer
BY-PRODUCTS IN LIPOPOLYSACCHARIDE-INDUCED RAW 264.7 MACROPHAGE CELLS
Ya-Li Shiu, Liang Hua Yi, Chun-Hung Liu*

* Corresponding Author: Chun-Hung Liu  (chliu@mail.npust.edu.tw)
National Pingtung University of Science and Technology, Taiwan

This study investigated the potential of barramundi, Lates calcarifer by-products to generate bioactive
peptides with anti-inflammatory properties in LPS-induced RAW264.7 macrophage cells. The findings
revealed that the highest degree of hydrolysis was achieved with 4% papain, resulting in a hydrolysis
rate of 26.15 * 2.67% over 48 hrs. The active peptides were purified with ultrafiltration and Sephadex
G-15 column. Molecular docking simulations revealed that two peptide, LALDIEIATYR and LKLLLL, can
effectively bind to Toll-like receptor (TLR4), with leucine playing a major role in receptor binding. The
hydrolyzed peptides from barramundi by-products can effectively inhibited the production of
proinflammatory cytokines such as IL-6, IL-1f3, and TNF-a after LPS stimulation and increased the gene
expression levels of anti-inflammatory factors such as IL-10 and IL-12. It is suggested that the
hydrolyzed peptides from barramundi by-products offer a promising therapeutic strategy for the
treatment of inflammatory responses.

KEYWORDS: Lates calcarifer, bioactive peptides, by-products, anti-inflammatory response, nitric oxide
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AMELIORATION OF SALINITY STRESS-INDUCED IMPAIRMENT IN DISEASE RESISTANCE OF
Penaeus vannamei VIA DIETARY GLUCOSE-MEDIATED ENERGY HOMEOSTASIS THROUGH THE
AMPK PATHWAY
Hsueh-Li Lin, Sz-Tsan Wang, Chun-Hung Liu*

* Corresponding Author: Chun-Hung Liu  (chliu@mail.npust.edu.tw)
National Pingtung University of Science and Technology, Taiwan

This study demonstrates that shrimp reared at 4 psu exhibit significantly elevated expression of AMPK,
indicating increased energy expenditure and reduced disease resistance. Suppression of AMPK
significantly enhances disease resistance. Shrimp at 4 psu show decreased expression of mTOR-
associated molecules, including Lipin-1 and HIF-1a. Metabolic analysis reveals decreased ATP levels and
altered ATP/AMP and ATP/ADP ratios, signifying energy imbalance under low salinity. However, 1%
glucose supplemented in diet significantly enhances glycogen reserves and ATP levels, stabilizes
hemolymph glucose levels, and upregulates glycolysis-related genes, optimizing energy metabolism and
improving stress resilience. This study indicated that AMPK activation under low salinity conditions
leads to increased energy expenditure, subsequently reducing disease resistance, while also providing
valuable insights that dietary energy nutrients in maintaining energy homeostasis and enhancing
disease resistance in white shrimp under stress conditions.

KEYWORDS: white shrimp, salinity stress, AMPK, glucose, disease resistance
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EFFECTS OF LACTOBACILLUS PLANTARUM CMT1 AND NONI FRUIT EXTRACT ON GROWTH
PERFORMANCE AND DISEASE RESISTANCE OF THE WHITELEG SHRIMP
Phan Thi Cam Tu*, Huynh Truong Giang, Nguyen Thi Kim Lien, Trwong Quoc Phu, Pham Thi Tuyet
Ngan, Tran Thi Thanh Hien

*Corresponding Author: (ptctu@ctu.edu.vn)
College of Aquaculture and Fisheries, Can Tho University, Vietnam

The purpose of this study was to assess the effects of a prebiotic from noni fruit extract and a probiotic
from Lactobacillus plantarum CMT1 either alone or combined on survival, growth performance,
digestive enzymes, and disease resistance of the whiteleg shrimp. 1200 juvenile shrimps were randomly
allocated to four treatments: control, Treatment 1- TRT1 (supplemented with 1% noni fruit extract),
Treatment 2 - TRT2 (supplemented with 108 CFU/kg L. plantarum CMT1), and Treatment 3-TRT3
(supplemented with 1% noni fruit extract + 108 CFU/kg L. plantarum CMT1). After 56 days of culture,
the growth indices in the TRT3 were statistically greater than that in other treatments. Shrimp fed TRT1,
TRT2, and TRT3 diets significantly enhanced survival compared to those fed the control. Shrimp fed
TRT3 showed the lowest feed conversion rate and was statistically significant compared to other groups.
Shrimp fed TRT3 also had significantly higher amylase and protease levels than in the control diet. In
addition, dietary noni fruit extract (TRT1), L. plantarum CMT1 (TRT2), or their combination (TRT3)
significantly increased shrimp survival after being challenged with Vibrio parahemolyticus, and TRT3
group had the highest value. Through the results of the current investigation, a combination of noni, M.
citrifolia fruit extract and L. plantarum CMT1 could be applied in shrimp farming to promote their
development and health as a component of synbiotic.

KEYWORDS: prebiotic, probiotic, synbiotic, whiteleg shrimp
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NOVEL RESEARSHS ON JAUNDICE/YELLOW FILLET SYNDROME IN FARMED CAFISH
(Pangasianodon hypophthalmus, Sauvage) IN THE MEKONG DELTA, VIETNAM
Tu Thanh Dung*, Nguyen Bao Trung, Le Minh Khoi

* Corresponding Author: Tu Thanh Dung (ttdung@ctu.edu.vn)
Can Tho University, Vietnam

The study was conducted to determine the factors related to yellow fillet/jaundice or fellow fillet
syndrome in farmed catfish (P. hypophthalmus) cultured in the Mekong Delta. A total of 144 diseased
fish ponds were observed out of 166 sampled ponds, with 39 ponds exhibiting signs of jaundice and 105
ponds displaying symptoms of other diseases. Through microbiological analysis, it was shown that
white spots internal organs, cholecystitis, bile duct swelling, hemorrhage, swim bladder swelling, pale
gills and liver, and ulcerative disease were likely to be co-infected with jaundice. However, correlation
factor analysis showed that only white spots internal organs, cholecystitis and bile duct swelling had a
direct impact. Histological analysis showed that pigments were deposited between the interstitial cells
of the liver, kidney and spleen. Roundworms and bacteria were also recorded in the bile duct of striped
catfish showing clinical signs of jaundice syndrome. Research has shown that jaundice in striped catfish
is actually a syndrome caused by many different factors that cause obstruction of the common bile duct.
At the same time, it is hypothesized that E. ictaluri bacteria affecting the liver of striped catfish is the
remaining cause of jaundice syndrome.

KEYWORDS: Epidemiology, histopathology, Pangasianodon hypophthalmus, pathogens, jaundice
syndrome.
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PLANT EXTRACTS: A PROMISING ALTERNATIVE FOR SUSTAINABLE VIETNAMESE
AQUACULTURE
Do Thi Thanh Huong*, Bui Thi Bich Hang, Pham Ngoc Nhu, Nguyen Thi Kim Ha, Nguyen Thanh Phuong

* Corresponding Author: Do Thi Thanh Huong (dtthuong@ctu.edu.vn)
Can Tho University, Vietnam

The use of herb extracts in Vietnamese aquaculture is emerging as a promising alternative for promoting
sustainable and eco-friendly farming practices. These natural products effectively address critical
challenges, such as the overuse of antibiotics and the presence of chemical residues in aquatic
environments. By incorporating herbal extracts into aquaculture practices, sustainability and
profitability can be enhanced, offering a viable solution to the environmental and health concerns
associated with conventional chemical treatments. Numerous studies have demonstrated the
effectiveness of various herbal extracts, including those derived from Phyllanthus amarus, Mimosa
pudica, Psidium guajava L. Euphorbia hirta L. Azadirachta indica, Allium sativum, Astragalus
membranaceus...These extracts contain various antioxidants and phytochemicals compounds with
significant bioactive properties, including immune stimulation, antimicrobial and anti-inflammatory
activities. Moreover, these extracts have been shown to enhance antioxidant capacity, promote growth,
and mitigate stress, thereby improving survival rates and overall productivity in key aquaculture
species, including striped catfish (Pangasianodon hypophthalmus), tilapia (Oreochromis niloticus),
swamp eel (Monopterus albus)...This review seeks to deliver an in-depth analysis of the latest research
in the field, focusing on the effectiveness of various medicinal plant products used in commonly farmed
species in Vietnam.

KEYWORDS: Plant extract, aquaculture, fish health, immunology, disease resistance, oxidative stress.
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SUPPLEMENTATION OF EXOPOLYSACCHARIDE FROM BACILLUS SP. NPUST-1 IMPROVE INNATE
IMMUNITY AGAINST PATHOGEN INFECTION AND MODULATE GUT MICROBIOTA IN Nile tilapia
Wen-Ling Ko, Shao-Yang Hu*

*Corresponding Author: Shao-Yang Hu (syhu@mail npust.edu.tw)
Department of Biological Science and Technology (BST), National Pingtung University of Science and
Technology (NPUST), Taiwan

Exploration of the mechanism of probiotics confer beneficial effects to aquatic host is important subject.
The present study aims to study the roles of exopolysaccharides (EPS) from probiotic Bacillus sp.
NPUST1 in regulating innate immunity and gut microbiota of Nile tilapia. The feeding trial was
conducted by feeding a diet containing 0 (control), 0.4 (E1), 0.8 (E2) and 1.2 g/kg (E3) of EPS for 8
weeks. The weight gain (WG), specific growth rate (SGR), feed efficiency (FE) and digestive enzymes
activities (protease, amylase, cellulase, xylanase, and lipase) in tilapia of E3 group were significant
increased compared to other groups. Immune parameters including the phagocytic activity, respiratory
bursts, and super oxide dismutase of head kidney leukocytes; serum lysozyme activity, and expression
of IL-1f, IL-8, and TNF-a in head kidney and spleen were significantly elevated in E3 group. The
cumulative mortality after Streptococcus iniae infection was declined in tilapia of supplemented with
Bacillus sp. NPUST1. Principal component analysis (PCA) showed that administration of EPS cause
impact of gut microflora and considerably increased the abundance of potential probiotics and reduced
abundances of potential pathogenic bacteria in fish intestines. In summary, EPS from Bacillus sp.
NPUST1 was health benefit to tilapia, which highlights the potential for future application in sustainable
aquaculture.

KEYWORDS: Exopolysaccharide, Tilapia, Inmunity, Gut microbiota
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EVALUATING THE QUALITY OF WHITE-LEG SHRIMP (Litopenaeus vannamei Boone, 1931) IN
CULTURE TANKS ADDED WITH HARMFUL BLUE-ALGAE
Au Van Hoa, Do Pham Tuyet Trang, Huynh Thi Ngoc Hien, Huynh Truong Giang, and Nguyen Thi Kim
Lien

College of Aquaculture and Fisheries, Can Tho University
* Corresponding: Nguyen Thi Kim Lien (ntklien@ctu.edu.vn)

The objective of the research was to evaluate the quality of white-leg shrimp (Litopenaeus vannamei
Bone 1931) in farming tanks supplemented with harmful blue-green algae under laboratory conditions.
The experiment was conducted with 4 treatments, including (1) Control treatment (NT1) without algae
addition; (2) Treatment 2 (NT2) (6,000 ind./mL); (3) Treatment 3 (NT3) (16,000 ind./mL) and
Treatment 4 (NT4) (26,000 ind./mL). The experiment was carried out in a 500L tank containing 250 L
of water, the number of shrimps stocked was 50 shrimp/tank. Blue-green algae were added to shrimp
tanks at 63 days of culture and maintained for 7 days of the experiment. Each treatment was repeated 3
times. After 70 days of culture, shrimp length and weight were not significantly different (p>0.05)
among treatments. The survival rate of shrimp in NT4 was the lowest and significantly different
(p<0.05) compared to other treatments. Lower shrimp quality, including color, muscle structure, and
sensory evaluation was found in the treatments supplemented with higher density of algae. The
significant difference (p>0.05) for the biochemical composition of shrimp (moisture, protein, lipid, and
ash) between treatments was not found between treatments. Harmful blue-green algae had a significant
impact on the survival rate and quality of shrimp.

KEYWORDS: Biochemical component, Shrimp quality, White-leg shrimp
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EVALUATING THE QUALITY OF STRIPPED CATFISH (Pangasianodon hypophthalmus) IN
CULTURE TANKS SUPPLEMENTED WITH HARMFUL BLUE ALGAE
Nguyen Thi Kim Lien, Nguyen Ngoc Phuong, Nguyen Bui Tan Tai, Au Van Hoa and Huynh Thi Ngoc
Hien

College of Aquaculture and Fisheries, Can Tho University
* Corresponding: Nguyen Thi Kim Lien (ntklien@ctu.edu.vn)

The study aimed to evaluate the quality of stripped catfish in culture tanks supplemented with harmful
blue-green algae under laboratory conditions. The experiment included 4 treatments as follows: Control
treatment (NT1), and 3 treatments with different densities of blue-green algae (Microcystis sp.): 10
million cells/L (NT2), 30 million cells /L (NT3) and 50 million cells/L (NT4). The stocking density of fish
was 20 fish/tank (1 m3). Fish samples were collected at the end of the experiment. The results showed
that muscle structure had an average elasticity ranging from 0.340+0.003 to 0.368+0.010, of which NT4
had the lowest value. Fishing filletting recovery rates were not significantly different between
treatments. Fish muscle color was expressed through indices such as L, a* and b*. The results showed
that the average L index ranged from 53.71+0.89 to 54.79+0.32. The highest level was found in NT1 and
the lowest was recored in NT4. On the contrary, the a* and b* values were the highest in NT4 and lowest
in NT1. The a* and b* indices ranged from 4.23+0.18 to 5.22+0.23 and from 1.62+0.31 to 2.05+0.19,
respectively. Sensory assessment scores for fish after steaming in treatments of NT2, NT3 and NT4 were
lower that those in treatment NT1. The average chemical components of fish including moisture,
protein, minerals, and lipids varied from 77.96+0.31 to 80.40+0.15; 15.18+0.22 to 15.83+0.48;
0.94+0.05 to 1.08+0.02 and 2.85+0.12 to 4.89+0.12, respectively. Harmful blue-green algae with high
concentrations in the culture tanks had a significant effect on the quality of stripped catfish.

KEYWORDS: Stripped catfish quality, tanks, harmful blue-green algae
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SURVEY ONTHE QUALITY CHANGES DURING THE COLD STORAGE OF DRIED SNAKEHEAD FISH
(Channa striata) PRODUCT WHEN DIPPED IN PROTEIN HYDROLYSATE FROM SNAKEHEAD FISH
SKIN
Trinh Thi Ngoc Huyen, Le Thi Minh Thuy*

* Corresponding Author: Le Thi Minh Thuy (Itmthuy@ctu.edu.vn)
Can Tho University, Vietnam

This research was investigated the quality changes during cold storage of dried snakehead fish product
when dipped in hydrolyzed protein solution from snakehead fish skin (Channa striata) with the purpose
to evaluate the effectiveness of hydrolyzed protein coating on the quality changes of product. The
analysis results showed that the sample dipped in hydrolyzed protein solution at a concentration of 3%
had good sensory quality, inhibiting the growth of microorganisms and limiting lipid oxidation. The
product after dipping in hydrolyzed protein solution after 3 months of cold storage still maintained good
sensory characteristics and the microbial density was kept in safety threshold. The results showed that
a concentration of 3% hydrolyzed protein has the ability to create as a natural coating to maintain
product quality.

KEYWORDS: hydrolyzed protein, cold storage, dried snakehead fish, snakehead fish skin, dipped
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ASSESSMENT OF REPLACEMENT ABILITY OF WILD COPEPOD BY OTHER LIVE FOODS ON
GROWTH PERFORMANCE OF JUVENILE YELLOW SEAHORSES (Hippocampus kuda Bleeker,
1852) IN VIETNAM
Pham Minh Tul*, Annelies Declercgl, Peter Bossierl, Long Tuan Ho1, Hong Mong Huyen2, Vu Ngoc
Ut3, Peter Goethals1

* Corresponding Author: Pham Minh Tu (Tu.pham@ugent.be)
1Ghent University, Belgium

ZKien Giang University, Vietnam

3Can Tho University, Vietnam

The yellow seahorse (Hippocampus kuda Bleeker, 1852) is one of four species of seahorses distributed
in Kien Giang’s waters, Vietnam. They are threatened as a result of habitat degradation, overfishing for
the Chinese traditional medicine market, curio objects and pets in the aquarium. In Vietnam, mostly
previous studies in the yellow seahorse have shown that live food used for rearing in the first week of
age is copepod nauplii/copepodites, the fry cannot be raised with Artemia before the first week. This
study was conducted to assess the survival rate and growth of juvenile yellow seahorses under different
live foods beside wild copepod. Seahorse fry were raised in tanks with different live foods, including (i)
wild copepod; (ii) frozen barnacle nauplii; (iii) Artemia Vinh Chau strain (Artemia VC); (iv) enriched
Artemia Vinh Chau strain. The results showed that there were insignificant differences in survival
between juveniles fed 4 types of live food at day 30 (60,0 % - 62,7 %). The growth in height and weight
of the juvenile fed frozen barnacle nauplii was the smallest (30,12 mm/Ind, 120,6 mg/Ind), fed enriched
Artemia VC was the biggest (32,06 mm/Ind, 145,2 mg/Ind) and they were difference significantly
between treatment using frozen barnacle nauplii with the rest. These results above indicated high
potential for rearing the yellow juvenile seahorses rearing with only enriched Artemia Vinh Chau strain
in Vietnam.

KEYWORDS: Hippocampus kuda, juvenile, replacement, copepod, barnacle, Artemia
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SURVEY ON CURRENT STATUS OF SEED PRODUCTION MODEL AND COMMERCIAL FARMING OF
SWAMP EELS (Monopterus albus Zuiew, 1793) IN SOC TRANG PROVINCE
Nguyen Van Trieu, Vo Hoang Liem Duc Tam, Duong Nhut Long

College of Aquaculture and Fisheries

This study was conducted from December 2022 to December 2023 by directly interviewing 6
households involved in seed production and 54 households engaged in commercial eel farming. The
information collected includes details about the households, the technical and financial aspects, and the
advantages and challenges faced during operations.

The results showed that, for the swamp eel seed production model, the average production area is 120.8
square meters, with a stocking density of 13.5 parent eels per square meter, an average size of 137.6
grams per eel, and a survival rate of 75%. The egg collection cycle ranges from 15 to 30 days per batch,
and the hatching success rate from fry to seed ranges from 20% to 35%. The profit is 2,263 thousand
VND per square meter, with an average profit margin of 220%. For the commercial farming model
(purchasing seeds), the average production area is 52.1 square meters, with an average stocking density
of 483.8 eels per square meter, a farming period of 11.8 months, an average feed conversion ratio (FCR)
of 1.31, a survival rate of 72.7%, and a yield of 48.7 kg per square meter. The profit from this model is
1,527 thousand VND per square meter, with a profit margin of 47%. For the self-supplied seed farming
model, the income after the farming cycle is 7,982 thousand VND per square meter, with a profit of 3,633
thousand VND per square meter, and a profit margin of 97%, which is higher compared to the model of
purchasing seeds.

The value chain of swamp eel production in Nga Nam Town consists of three main distribution channels,
of which (1) traders and (2) wholesale collectors are the two important factors in the consumption of
swamp eels produced by the local farmers. Researching and applying a closed-loop production model
will enhance the value of products and increase profits for producers, which is a trend that should be
given attention.

Keywords: eel seed hatchery, eel larvae, eel fingerling, commercial eel, survival rate
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DETERMINING THE SUITABLE SALINITY FOR THE DEVELOPMENT OF THE POLYCHAINE LARVA
Dendronereis chipolini
Tran Thi Yen1, Vu Ngoc Ut2

1Quang Binh University, Viet Nam
2Can Tho University, Viet Nam
Corresponding author and email: Tran Thi Yen (tranthiyennln@gmail.com)

The study was conducted to determine the suitable salinity for the rearing of polychaete larvae
Dendronereis chipolini. After hatching in the floating stage, the larvae will be arranged at a density of 100
larvae/L in transparent glass cups, using Chlorella sp. algae at an algae density of 1000tb/mL as food
for rearing the larvae. The experiment was conducted at 4 different salinity levels of 15ppt, 20ppt, 25ppt
and 30ppt and was repeated 5 times. Larvae in the treatments were monitored for length growth,
metamorphosis index, and survival rate until they completely reached the bottom. The experimental
monitoring period was 6 days. Polychaete larvae reaching the benthic stage were placed in experimental
tanks with a density of 30,000 larvae/m2. The experimental system used rectangular plastic tanks with
a bottom area of 0.25 m2 and a density of 7,500 larvae/tank. Mud was used as a bottom substrate for
the larvae and the polychaetes were fed with industrial shrimp feed. The larvae were placed at 4
different salinity levels of 15ppt, 20ppt, 25ppt and 30ppt, each treatment was repeated 3 times. The
experimental monitoring period was 45 days. The monitoring indicators include: growth rate, survival
rate of larvae. The results showed that in the floating stage, the 20ppt salinity treatment had the best
growth rate in length, metamorphosis index, and survival rate and was statistically significantly
different (p<0.05) compared to the other 3 treatments. After 6 days of experiment, the 20%o salinity
treatment had the highest average length of 0.2503+0.0062cm, metamorphosis index of 3 and average
survival rate of 53.20+1.30%. In the bottom-dwelling larval rearing stage, the growth rate and survival
rate of polychaete larvae at 20ppt salinity were higher than the other treatments but there was no
statistically significant difference. After 45 days of rearing, the polychaete worms reached an average
length of 1.25+0.03cm average survival rate of 62.15+3.25% the highest in the 20ppt treatment. In
summary, the suitable salinity for rearing polychaete larvae is 20ppt.

KEYWORDS: Dendronereis chipolini, bottom-dwelling, floating, growth, survival rate.
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EXPERIMENTAL OF NURSING LONG BAREL - CATFISH (Pangasius macronema) FROM FRY TO
FINGERLING
Tran Ngoc Hoai Nhan*, Tran Dong Phuong An, Pham Thanh Liem, Bui Minh Tam, Nguyen Van Trieu

* Corresponding Author: Tran Ngoc Hoai Nhan (tnhnhan@ctu.edu.vn)
Can Tho University, Vietnam

This study aimed to determine the appropriate stocking density and the weaning time for formulated
feed on growth and survival rate of long barbel - catfish (Pangasius macronema) from fry to fingerling.
The experiments were reared in composite tanks (300L of water) with water volume were 150 L/tank.
Experiment 1 was randomly designed with three stocking densities (1, 2, 3 fish/L). One-day-old fish was
allocated in 9 tanks and fed zooplankton from the third days of age until the end of the experiment. The
results after 30 days showed that the growth and the survival of long barbel - catfish at a density of 2
fish/L were higher and more stable than the treatments of 1 fish/L and 3 fish/L. The experiment 2
consisted of 4 different times (6, 9, 12 and 15 days) of using formulated feed and 1 control treatment
(zooplankton) with stocking density of 2 fish/L. The results, the growth of fish in the formulate feed
treatments was better than the control treatment (p<0.05). The survival rate in the treatment of
weaning at the 12 days was the best. In summary, Pangasius macronema were suitable for rearing at a
density of 2 fish/L and the weaning time use of formulated feed from the 12 days of age.

KEYWORDS: Long barbel - catfish, Pangasius macronema, Density, Weaning time, Formulated feed
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Dog conch (Strombus canarium) belong to gastropod species with high nutritious and economic value.
The process of seed production was successfully built and applied in Khanh Hoa province. The brood-
stocks of dog conch were collected from the wild with height of 69.2 + 2.3 mm. The results showed that
the survival rate and mature rate of the blood-stocks was highest at 90.3 + 1.77 % and 85.1 + 5.7%,
respectively when fed Spirulina flakes combined with diatoms. The combinations of Spirulina and
formulated feed caused to real fecundity (total egg weight) of bloodstocks was the highest at 4.5 + 0.27
g/female. The food of combination of Spirulina flakes and formulated feed resulted the fertility rate and
hatching rate was the significantly highest at 97.5 + 0.5 % and 93.0 £ 0.5 %. Three induced methods
have positively revealed on reproduction of dog conch. In which, the methodology of temperature-
shocks has revealed as the most effective way and resulted a high value of real fecundity, eggs number
and hatching rate.

The growth rate of larvae was highest (46.3 + 4.41 um/day) in the treatment fed with combination of
Spirulina flakes and formulated feed and significant differences were recorded among treatments. The
survival rate of larvae in the treatment fed with algae (70.7 + 3.7%) was significantly higher than those
in the other treatments. From the spat larvae stage to the seed stage, the survival rate of 14.1 + 2,64%
was recorded with the size of 10 - 12mm.

The grow-out culture of dog conch was carried out in the earthen pond and they were fed a processed
food from trash fish as main protein source. The result after 10 months of grow-out showed that the
survival rate was 71.0 £ 1.51% with the size of 27.0 + 1.8 g/individual, FCR 1.91 * 0.15 and the
productivity of 1.54 + 0.06 kg/m2.
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