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GOAL: Disease the biggest

challenge for shrimp
aquaculture industry

By Louis Harkell
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Emerging disease: Shrimp Hemocyte
Iridescent Virus (SHIV)

Monday, 12 November 2018
By Dr. Jie Huang

BLOGS & JOBS »

Virus causing serious mortalities in Pacific white shrimp in China

B Credit: ShrimpVat on Facebook
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DUBLIN, Ireland -- Disease has overtaken cost of production to b]
challenge facing the world’s shrimp industry, according to an ind
Global Aquaculture Alliance.
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GOAL 2018 Survey: Issues & Challenges in Shrimp Aquaculture -
All Countries
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WHY UPDATE?

GOAL 2018 Survey: Issues & Challenges in Shrimp Aquaculture - G@AL
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SITUATION IN AMERICAS AND BRASIL

INVE

AQUACULTURE

Presentation James Anderson - University of Florida

. Global
Shrimp Aquaculture by Major Producing Regions: _177 Aquaculture
Alliance
VS.
Average Annual Growth
Rate
40%
= 2011-2014 = 2014-2018 32 90%
30% -
20% -
10% A
0%
-10%
Southeast Asia China India Americas Middle East / North
Africa
Sources: FAO (2016) for 2011; FAO (2016) and GOAL (2014) for 2012-2014; GOAL (2016) for 2014-2018.
Southeast Asia includes Thailand, Vietnam, Indonesia, Bangladesh, Malaysia, Philippines, Myanmar and Taiwan.
M. rosenbergii is not included.

2016 China
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AQUACULTURE

Presentation James Anderson - University of Florida

, Global
i1/ Aquaculture

Alliance

Shrimp Aquaculture in

Thousand MT

400 -
The most significant growth is expected in Ecuador, reaching nearly 400
I thousand tons by 2018. Production in Brazil will remain more or less flat.
Ecuador Mexico Brazil
= 2011 = 2012 2013 = 2014 = 2015 = 2016 = 2017 2018

Sources: FAO (2016) for 2011; FAO (2016) and GOAL (2014) for 2012-2014; GOAL (2016) for 2014-2018.
M. rosenbergii is not included.
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SITUATION IN AMERICAS AND BRASIL

Shrimp Aquaculture in Latin America: 2012-2020

Ecuador Mexico Brazil G@AL
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MORE AND MORE PATHOGENIC
DR CHALLENGES

AQUACULTURE
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MORE AND MORE PATHOGENIC
CHALLENGES
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Draft Genome Sequence of Vibrio owensii Strain SH-14, Which Causes
Shrimp Acute Hepatopancreatic Necrosis Disease

Liyuan Liu®F Jinzhou Xlao,»® Xlaoming Xla, " Yingjle Pan,*® Shuling Yan ¢ Yong)le Wang®®

Coliege of Food Science and Technology, Shanghai Ocean University, Shanghai, Ching®, Labosatany of Chaality and Safety Fisk Azsessment for Aguatic Products on Storage:

& Preservation (Shanghail, Ministry of Agricuiture, Shanghai, China® Institute of Bochemistry and Molsculer Cell Biology, University of Gosttingen, Goettingen, Germams

LL, 1¥, and ¥X contributed equally to this article.

We sequenced Vibrio owensii strain SH-14, which canses serious acute hepatopancreatic necrosis disease (AHPND) in shrimp.
Sequence analysis showed a large extrachromosomal plasmid, which encoded pir toxin genes and shared highly sequence simi-
larity with the one observed in AHPND-causing Vibrio parahaemolvticus strains. The results suggest that this plasmid appears

to play an important role in shrimp AHPND.

Recatvad 7 Cctober 20015 Accapted 17 October 2015 Published 3 December 2015

Otation Liu L, ¥lao 1, ¥lz2 X, Pan Y. Yan 5, Wang Y. 2015, Daft genome sequence of Wins owensé strain SH-14, which cuses sheimip acute: hepatopanc reatic necnosis disease.

Genome Announc 3{Ee01385-15. do 10U 128/genomed 01355-15.

Copyright & 2015 Liu et al. This s an open-aomessartice distributed under the terms of the: Creathve Commons Attribution 30 Linported loerse,

Address omespandence ta Yong e Wang, yiwang@shou eduum,
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Problem of horizontal transfer implies the need to control
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not only EMS-causing V. parahaemolyticus,

but Vibrio in general!!

quenced on an [llamina MiSeq sequencer at Majorbio Bio-Pharm
Technology Co., Ltd., Shanghai, China. The total clean paired-end
reads were 522,671,876 bp {average coverage 108.84x ). The ge-
nome of V. owensii strain SH- 14 was assembled into 120 scaffolds
[ Mg 426,824 bp) and 6% contigs == 1,000 bp using S0APdenovo
v2.04 and GapCloser v1.12 (3). The largest contig was 914,734 bp.
The contigs contained 5,388 predicted coding sequences anno-
tated by using Glimmer 3.02 (4), 105 untranslated rRMA se-
quences annotated by Barrnap 0.4.2 (5], and 4 untranslated tRNA
sequences annotated by tRNAscan-5E v1.3.1 {&).

Type IV pilus adherence system and several iron transporter
and secretion systems {type 11, 1V, and V1) were identified. At least
four virulence proteins were annotated. Several proteases were
found, six of which were zinc-dependent proteases. In addition,
bacteriophage related genes were also identified.

A large (69,142 bp) extrachromosomal plasmid was obtained,
which shared 99.1% of pairwise identity with the one detected in
AHPMND-causing V. parahaemolyiicus strains (7). This plasmid
contained 99 open reading frames, which encoded mating pair
formation proteins, transposases, type [ and [11 secretion system
proteins, and homologues to the insecticidal Photorkabdus insect-
related binary toxin PirAB { 1). The results suggest that the plasmid
appears to play an important role in shrimp AHPND.

MNovemberDecember 2015 Volume 3 bsue & 201355-15
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%_FO%ACTERIA CHANGES, WE SHOULD

“THE INTRODUCTION OF AHPND TO THE
AMERICAS HAS ONCE AGAIN EMPHASIZED THE
VULNERABILITY OF TRADITIONAL CULTURE
AND THE NEED FOR A NEW PRODUCTION MODEL

FOR THE 21ST CENTURY”
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HOW DO FARMERS DEAL WITH DISEASE
IN SHRIMP CULTURE

- Lowered stocking density and less input
- Minimizing costs and lowering disease risk

- Lowers the problems caused by pathogenic microorganims
but does not eliminate them; and does not result in an
economically feasible shrimp culture model
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Teichert-Coddington et al. 1996  DENSITY (No./m 2)

Y = 3260.8 + 61.7X; R*2 = 0.05 (FARM A) +
+ Y = 15244 4+ 330.6X; R"2 = 0.45* (FARM B)
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HOW DO FARMERS DEAL WITH DISEASE
IN SHRIMP CULTURE -

Biosecurity‘

Low risk of

Fixed costs
of the farm

pathogen

SHAPING AQUACULTUKCE™

B R 12
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HOW TO DEAL WITH DISEASE IN SHRIMP
CULTURE

‘(\> GENETIC
% RESISTANCE
Benchmark
Holdings plc IMMUNITY IN SYSTEM
DISEASE
CHALLENGE
NUTRITION

CONTROL THE
PATHOGENS

BUT, this target is least compatible with an extensive and
earthen pond based way of shrimp culture

SHAPING AQUACULTURE TOGETHER FENACAM — Natal - 2018
7« A BENCHMARK COMPANY



HOW TO DEAL WITH DISEASE IN SHRIMP CULTURE
— MAIN VECTORS OF CONTAMINATION ‘

SHAPING AQUACULTURE TOGETHER
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MINIMIZING DISEASE CHALLENGE

INVE

AQUACULTURE

v Water

Disinfection of the culture system

Clean, remove organic matter and rinse with
water. Disinfect for 15-30 minutes with
Sanocare PUR 0,5%, rinse and dry.

—
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INVE MINIMIZING DISEASE CHALLENGE

AQUACULTURE

Effect of Chlorination on Bacterial Load in

Disinfection of the culture system Brackishwater Shrimp Culture Pond

MS Khatun', Md. Motiur Rahman®, M Ariful Islam’ and Ajhar Ali*

s Bangladesh Fisheries Research Institute, Shrimp Research Station, Bagerhat, Bangladesh
4Bangladesh Fisheries Research Institute, Brackishwater Station, Khulna, Bangladesh

THB count in soil(CFU/ml) x10°

Clean, remove organic matter and rinse with

water. Disinfect for 15-30 minutes with Dose of -
Sanocare PUR 0,5%, rinse and dry. chlorination s =
- =
=z After 2hr. | After 2 days
= =
S
=
[ﬁ "W'f?f-- No chlorination(T;) 28+0.65 28+0.44 30+0.72
' 1 3 ppm (T) 23.6+0.48 14.8+0.39 21£0.63
6 ppm (Ts) 55+0.81 16£0.33 29+0.70
9 ppm (Ty) 26+0.52 19+48 24+0.42
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AQUACULTURE

INVE MINIMIZING DISEASE CHALLENGE

Sanocare® Diosecurity
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MINIMIZING DISEASE CHALLENGE

2) MINIMIZE PROLIFERATION OR ACTIVITY OF
POSSIBLE PATHOGENS DURING CULTURE

- >
Time




ecological characteristics of

r-strategist bacteria

Importance for Dangerous;
shrimp opportunistic pathogens;

Growth rate when a
lot of
nutrients/bacterium




What happens at the microbial level after
disinfection?

Initially: Low number of bacteria and a lot of nutrients
- Peak of r-strategic bacteria

OOO0SDE
e8ee80e88
Substrate per bacterium




What happens in the long run?

Earthen pond systems: a lot of nutrients remain in
the water - r-strategist may remain in high levels

OO O OO OO OO OO OO OO O O OO OO OV O OAYEO OAYAO OAYAO OAYAO OAYA O OAYAO OAYAO OAYAO OAYAO OO O
880800
substrate/bacterium remains HIGH




MINIMIZING DISEASE CHALLENGE

Removal of organic matter from the system: fewer
nutrients for r-strategist bacteria to dominate

Use of shrimp pond toilets
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ecological characteristics of

Importance for
shrimp

Growth rate when a
lot of
nutrients/bacterium

r-strategist bacteria

Dangerous;
opportunistic pathogens;

K-strategist bacteria

Generally harmless




What happens at the microbial level after
disinfection?
In the mean time:

-> good bacteria grow slowly

. ] T >
Substrate per bacterium = HIGH; niches are open




What happens in the long run?

Standard systems: water replacement to maintain
water quality = partial wash-out of K-strategists
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substrate/bacterium remains HIGH
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MINIMIZING DISEASE CHALLENGE




KNOWN MICROBIAL MANAGEMENT STRATEGIES
BECOME MORE EFFICIENT IN CLOSED SYSTEMS

USE OF GOOD BACTERIA TO CONTROL BAD BACTERIA
- PROBIOTICS

we're not

APING AQUACULTURE JQGE =



MINIMIZING DISEASE CHALLENGE

! Stocking of PL
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MICROBIAL RUSSIAN ROULETTE — THE WAY
PROBIOTICS ARE PREPARED MATTER

CoMUNICAGAO BREVE/ BRIEF COMMUNICATION

Survival of pathogenic microorganisms in kefir

Sobrevivéncia de micro-organismos patogénicos em kefir

~ I | | —
RIALA6/1452

Priscila Alves DIAS, Daiani Teixeira da SILVA, Talita Schneid TEJADA, Maria Cristina Garcia Moraes
LEAL, Rita de Céssia dos Santos da CONCEICAQ, Cldudio Dias TIMM*

*Address for correspondence: Inspe¢do de Produtos de Origem Animal, Faculdade de Veterinaria, Universidade Federal de
Pelotas, campus Capéo do Ledo, prédio 34, CEP 96010-900, Pelotas, RS. E-mail: timm@ufpel.tche.br. Telefone: 53 32757216
Recebido: 10.12.2010 - Aceito para publicagdo: 13.03.2012

ABSTRACT

Kefir is a homemade fermented milk produced by adding kefir grains. The domestic handling and
the use of raw materials from different standards and sources, and the lack of inspection by qualified
professionals, all this classify kefir as a food which might represent potential risks to human health. This
study aimed at evaluating the pathogens survival during the kefir fermentation process. Kefir grains were
added into portions of UHT skimmed milk which were experimentally contaminated with Escherichia coli
0157:H7, Salmonella Typhimurium and Enteritidis, Staphylococcus aureus and Listeria monocytogenes.
Analyses of the microorganism isolation in these milk samples were carried out at 0, 6, 12, 48 and 72
hours of fermentation process. Salmonella Typhimurium and Enteritidis survived for a 24-hour period
in fermenting kefir. Escherichia coli O157:H7, Staphylococcus aureus and Listeria monocytogenes were
recovered in less than 72 hours after the fermentation process was initiated. Under the conditions and
the microorganisms concentrations established in the present study, the analyzed pathogenic bacteria
survived for a period longer than those used for homemade kefir fermentation, and this one might be a
potential hazard for human consumption.

Keywords. kefir, fermented milk, inhibition, pathogens.

REST - T T . - - - Sy
. Salmonella Typhimurium e Enteritidis sobreviveram por 24 horas no kefir em fermentacgdo. E. coli

Kefir : , . . .
O157:H7, S. aureus e L. monocytogenes foram recuperados até 72 horas apos o inicio da fermentacio. As

dom — — - — -
. bactérias patogénicas estudadas, nas concentracoes e condicoes do presente trabalho, sobreviveram por

rofl — . : . -
: tempo superior aquele normalmente utilizado para a fermentacdo do kefir preparado artesanalmente, o

aud _ _
qual representa perigo potencial para o consumo humano.
Palavras-chaves. kefir, leite fermentado, inibicao, agentes patogénicos.

Falayiad-Lidyed. AEjL, IC1IE [ELIHEHLAUL, IHHUIGAU, dYEHLES PAlUgEIILUS.

7/9/2017 30




DISEASE RISK

- Industrial approach In Asia

Prior to EMS

SYSTEM MANAGEMENT TO MINIMIZE

After EMS
=
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INVE AQUACULTURE TRIAL PROTOCOL

During production, two INVE

— BENCHMARK’S ADVANCED NUTRITION Aquacuiture probiotic products

were used to achieve bacterial

DIVISION—ROLLS OUT ZERO WATER competitive exclusion of Vibro sp:

Sanolife®PRO-W for water con-

EXCHANGE PROTOCOL TO INCREASE ditioning Sanolife ®PRO-2 as feed

coating to improve the shrimp’s

BIOSECURITY IN SHRIMP PRODUCTION g bacteghl eoriemy,

' During the first month of farm-
Manuel Poulain ing, INVE Aquaculture’s nursery
3 feed supplement Sano®S-PAK
A " was used as immunostimulant to
L improve the shrimp’s resistance
ONE OF THE MAIN RISK FACTORS IN SHRIMP PRODUCTION IS . , against envxronmental stress
DISEASE DUETO BACTERIAL CONTAMINATION. TOREACH THE 7 : (densntv)
HIGHEST LEVEL OF BIOSECURITY, IT IS CONSIDERED ESSENTIAL C A R E FOR >
TO CONTROL THE ENTIRE PRODUCTION CYCLE WITH NO ENTRY GROWTH - TRIAL RESULTS g
OF POSSIBLY CONTAMINATED WATER INTO THE PONDS. THIS o B Thanks to the oomplete absence -

IS WHY INVE AQUACULTURE - ONE OF THE WORLD’S LEADING h | of“mfcr renewal mdmem
EXPERT COMPANIES —RAN EXTENSIVE TRIALS DESIGNED TOIN- ABOUT INVEAQUACULTURE = e ir !
TRODUCE HIGH DENSITY ZERO-WATER EXCHANGE PROTOCOLS.  For over 30 years INVE Aquacul-

ture has been enabling growth in
The main principle of INVE Aquaculture’s zero-water exchange proto-  aquaculture. The healthy growth

col is based on bacterial competitive exclusion via the use of selected of fishand shrimp, the growth of
probiotic bacteria. our clients’ local businesses and
the growth of global aquaculture.
Since December 2015 INVE Aqua-
SET-UP culture has become part of Bench-
- The trials were realized in soomaz fully lined ponds, 1.2m deep. mark, an aquaculture biotechnol-
- Prior to stocking, all material and pond surfaces were disinfected with ogy business. Together the group
Sanocare®PUR, to ensure the complete removal of possible pathogens, offers a complete package of nu-
including bacterial biofilms. trition, health and genetic solution
- After the first pond was filled, no water was added or exchangedforthe  acrossall the major aquaculture
entire production cycle. ]
- Shade cloth was installed over the ponds to minimize co

deviation of the physico-chemical parametersduetothey  Nt{PS://Seafood-tip.com/shrimptails- onlme/march 2018/

nnnilatinn ' HERT ORGPV DT 7 7 7 KA

[




SUSTAINABLE APPROACHES FOR SHRIMP
CULTURE

INDOOR ZERO-WATER EXCHANGE
SUPER-INTENSIVE PRODUCTION

Trial by Manuel Poulain — INVE Aquaculture

= B - > . g 2 v " 20 ‘—\: _— A - ' — B} -
PRI, 90 n NN ? s v amev aminmBY AHHN
= ‘ : - - .' - g :‘_, =

P. VANNAMEISUPER INTENSIVE FARM (>200 PL/M?)
@ WE[DAY
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Viet-Uc Grow-Out

VIETNAM, 2016-2017

Trial by Manuel Poulain — INVE Aquaculture

/ - Disinfection of lined ponds

-Shading to limit variations In
phytoplankton

- Conditioned water In a
separate reservoir to promote
nitrification

- Solids management : settling
tanks

-Probiotic application: in the
water and to the feed

-Close follow up In water
quality parameters - no
entrance of possible
contaminants

RN

Fenacam - Natal -2018 22/11/2018



INDOOR GROW-OUT, VIETNAM
INVE 150-250 PL/m? - Protocol comparison

AQUACULTURE

BIOFLOC HIGH.WATER
C/N ECHANGE

AVERAGE PRODUCTIVITY

INVE
MICROBIAL

NE -
£ 3,2 Kg/m?
et

Avararda waicakht (A

DOC 100

20g
SURV 83%
FCR 1,25 SEMI-

BIOFLOC

200 PL/m?
150 PL/m?




 Optimization of the
protocol: different densities
cultured in the same area

« Higher densities required
more investments In waste

management
%
g 4
N4 3,1 Kgim2

Results Q3 2016

GREENHOUSE 5, 09/2016

0+500+700 PL/M?

AVERAGE PRODUCTIVITY

6,1 Kg/m
5,7 Kg/m2 1Kg/m2

w250 PL/m2 =500 PL/m2 =700 PL/m2

SHAPING AQUACULTURE TOGETHER

FENACAM — Natal - 2018

22/11/2018
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Results Q3 2017

GREENHOUSE 2, 09/2017
200-250 PL/m?

PRODUCTIVITY
120 -

100 - 109 MT/ha

97 MT/ha

SYSTEM OPTIMIZATION
HIGH CONSISTENCY OF RESULTS

Q3 2017 G2 : Coefficient of Variation 5% on 18 ponds !!!

LU

2017 G2

3,6 KG[M? 3,2 KG[M?
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/ERO WATER EXCHANGE: 70% OF NEW
DISINFECTED WATER PRIOR STOCKING

* 30% OF INOCULUM FROM MATURED WATER TANK —
NITRIFIER COMMUNITY

e

* ENTRANCE OF POSSIBLE CONTAMINANTS IN THE
SYSTEM

 HIGHLY BIOSECURE SYSTEM
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OVERVIEW

* TRADITIONAL EARTHEN POND FARMING DOES NOT
PROVIDE ADEQUATE MICROBIAL CONTROL

* INTENSIVE, BUT SMALLER AND LINED PONDS

OFFER HIGHER LEVEL OF CONTROL

BIOSECURITY
- WASTE MANAGEMENT AND WATER QUALITY

MICROBIAL MANAGEMENT
HIGHER VALUE OF USED PRODUCTS

 INTENSIVE SYSTEMS WITH MAXIMUM LEVEL OF
CONTROL ARE THE FUTURE OF SHRIMP FARMING
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b.hostins@inveaguaculture.com

CARE FOR
GROWTH

OBRIGADA

SHAPING AQUACULTURE TOGETHER

7« A Benchmark Company




