THE GOOD, THE BAD AND THE UGLY

Biosecurity
challenges
facing China
(and shrimp farmers
everywhere)
By: Ph.D Stephen G. Newman*

Disease is natural. The absence of disease is not. This requires that
steps must be taken to lessen the potential impacts of disease on
production in order to ensure sustainability. As the industry has evolved
towards paradigms that allow for maximum production, such as super
high-density culture in lined ponds, disease runs rampant and hardly a
year goes by when we do not hear about a new disease being reported.
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W

ild Chinese polychaetes are a serious
biosecurity risk yet everybody tells you that
“they are too good not to use.”
The portion of the above in
quotes is from an anonymous broodstock provider in China and is a
common comment. Chinese farmed
shrimp production (largely L. vannamei today although others are also
being routinely farmed) has declined
steadily over the last several decades.
Official numbers are in the 1.5 million MT plus range per year. Actual
production is, by all accounts of
those on the ground, less, although
the presence of large artisanal production areas away from the coastal
regions makes it probable that no one
can accurately know what is being
produced. Given the increased rate
of imports, China is not able to meet
its local demand.
Much of my comments in this
article relate to shrimp farming anywhere. It is not my intent to single
China out only to point out how easy
it is to get caught in a way of thinking that is not consistent with sustain-
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As the industry has evolved
towards paradigms that allow
for maximum production, such
as super high-density culture
in lined ponds, disease runs
rampant.

ability. Although shrimp have been
“farmed” for millennia, even today,
there are farmers in some parts of
the world who use similar approaches. High tides carry a variety of marine fish and invertebrates into impoundments. The densities are low,
and they are not always fed processed
feeds. In today’s world this paradigm
is too slowly disappearing and is being replaced by production systems
that are more in tune with the science
of aquaculture designed to maximize
production and thus profits. Aerators,
formulated feeds, automatic feeders
are just a few of the tools that are in
use. The economics of high-density
culture systems, when they work, is
compelling and the move towards
these systems is slow but inexorable.
As I have written many times, disease is natural. The absence of disease is not. This requires that steps
must be taken to lessen the potential
impacts of disease on production in
order to ensure sustainability. Attitudes that ensure animal health issues
persist are the norm and there are far
too many who farm shrimp with little
or no concern about controlling the
entry of pathogens into their production systems (China is certainly
NOT the only country where this is
an issue). As the industry has evolved
towards paradigms that allow for
maximum production, such as super
high-density culture in lined ponds,
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disease runs rampant and hardly a
year goes by when we do not hear
about a new disease being reported.
Farmed shrimp are a commodity.
The market is global and not merely
local. The law of supply and demand
determines the price farmers are being paid. When the demand exceeds
the supply of shrimp the prices are
driven higher. Higher prices allow
farmers to be less exacting in their
production. They can lose animals to
preventable diseases and still make
money. As the lure of potential windfall profits drives increases in production, the resultant supply exceeds the
demand, driving prices down. Those
farmers, and there are too many, who
are marginal, fail. Those with sufficient resources can just not stock
or stock at lower densities and wait
the economic cycle out. This, for the
most part is the state of the global
shrimp farming community. A constant push and pull driven by supply
and demand.
China has been the world’s leading producer of farmed shrimp for
many decades. Even today if the official production numbers are real, they
would still dwarf that of the world’s
next highest producers. In my discus-

sions with those in China, who would
know, I have been told that the actual
production might be a third of what
the claimed production figures are.
As farms have intensified, increases
in disease and the generation of new
pathogens have dampened production.
Again, to be clear, many of the
issues discussed here persist everywhere that shrimp are farmed. I have
spent some time in China working
with the industry at all levels and
my conclusions are that the average
farmer cares more about making
money in the short term than they
do about ensuring that production
is sustainable. Notably, the apparent
lack of environmental regulations
ensures high levels of water pollution and contributes to the transmission of pathogens to stressed animals. Until these are addressed, I am
not optimistic that China will see a
healthy industry. In fact, overall production will more than likely continue
to decline until production paradigms
evolve that mitigate these problems.
Highly controlled indoor production
systems do offer some potential.
There is a however a “fly in the
ointment”. A major source of patho-
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gens in production systems is from
post larval shrimp. Carryover of
pathogens from maturation, many
experts believe, is responsible for
much of the disease. There are many
avenues for this although wild feeds
needed to ensure high levels of fecundity are a major source of this.
In China, the use of live polychaetes
in maturation is a major source of
pathogens including AHPNS and
EHP, WSSV and other viral pathogens. When you ask about their use,
the invariable response is that there
are great advantages that come from
using them (higher fecundity translates into more PLs to sell because of
poor survivals in the hatchery). This
is a huge hole in biosecurity that must
be addressed. Even in a highly bio
secure environment that precludes
pathogens from entering, this gap in
biosecurity must be closed.
The development of a tool that
can detect miniscule amounts of
DNA or RNA, known by the acronym PCR (which refers to the enzyme
that is instrumental in this process-a
polymerase) is a significant advance
in the rapid detection of pathogens
that can cause mortality. Early in the
development of this technology it
was also used in aquaculture. For animals with individual high value, each
animal can be tested. However, since
fish (and shrimp) typically have little

A major source of
pathogens in production
systems is from post
larval shrimp. Carryover of
pathogens from maturation,
many experts believe, is
responsible for much of the
disease.
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value as individuals and we are often
dealing with populations that range
from the thousands to millions, a statistical approach was employed. This
entails sampling subsets of a given
population. The American Fisheries
Society publishes a blue book that
outlines what levels of a population
needed to be tested to ensure a given level of sensitivity. It is assumed
that the test itself is highly accurate
(specific and sensitive) and that the
population being tested is sampled
at random. If these criteria are met,
then the best that one can hope to
achieve is to be able to state with
confidence that 98% of the sample’s
population is free of a given pathogen (when 150 individual animals are
tested out of population of 100000
or more). The truth is that this level
of confidence is rarely met and that
we are more than likely in the 5 to
10% range.

Sampling a small percentage of
the population and pooling samples
reduces the sensitivity of the assay. Broodstock that are not held
from cradle to grave in highly bio
secure conditions (indoors in controlled environments, limited access
by personnel, the use of live feeds
that are not sterilized, etc.) cannot
be assumed to be free of any given
pathogen even when PCR results
come back negative (if they have
been tested on a population and not
an individual basis). The only way
to be confident that pathogens are
not present is to test each individual
for all known pathogens of concern.
The technology exists to do this today and those who shirk from doing
this testing are more or less ensuring
that they perpetuate animal health
issues on the farm. There can be
no sustainability unless this is addressed.
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As with other persistent myths
in aquaculture, many assumed that a
negative PCR result meant that the
populations sampled were negative
for the pathogen. Even if all of the
aforementioned criteria for testing
were met (which is NEVER the case)
it only means that the samples are
negative. This “weakness” in PCR
testing combined with the apparent
lack of concern and/or comprehension about what role failure to adequately test spawning adults plays in
disease transmission, explains many
problems that the global industry experiences to this day.
The widespread belief that a
98% level of confidence that a given
pathogen may not be present in the
population based on a small subsample of large populations has
caused untold misery and financial
hardships. Most companies who produce post larval shrimp claim that
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their animals are free of pathogens
based on this. Even if this were real
it would still mean that out of every
million PLs, 20,000 could be carrying the pathogen that one is screening for. At the 5 to 10% levels 50,000
to 100,000 could be carriers. This
has been a pathway to disaster and
has cost many hatchery owners and
shrimp farmers their livelihoods.
Until such a time as there is widespread recognition that this is the reality there is little hope of anything
changing. Every individual broodstock should be tested (Genics Pty
Ltd. offers a multiplex PCR that tests
for multiple pathogens in a single
sample for less than $50 per sample).
While some might think that this is
still too expensive to justify testing every individual broodstock, the reality
is that there is no other way to eliminate many potential pathogens from
the typical production environments

without this approach. While no
method is always going to be 100%,
closing this gap as much as possible
is critical for sustainable production.
The bottom line in all of this is
that a persistent belief that is based
on short term gain can show the way
towards rectifying the situation. Willfully using wild polychaetes which are
known to be carrying many potential viral pathogens of shrimp and as
with most animals many of their own
should be a red flag. The additional
costs of using bio secure sources
of polychaetes may not increase the
bottom line of broodstock producers but reducing and eliminating all
overt potential sources of the introduction of potential pathogens into
the farm will, in most cases, increase
the profitability of farms. Individual
screening of broodstock will help
reduce the risks that producers face.
These are easy places to start and
well worth the benefit: eliminating
the use of contaminated feed, testing
each animal for a panel of pathogens
and enforced environmental regulations that ensure a high quality environment for both shrimp and the humans that eat them can do nothing in
the long run but improve production
and allow China once again to take
its place as the world’s uncontested
leader in the farming of shrimp.
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