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Since commercial-scale shrimp
farming began in the early 1970s,

scientists, researchers, and farmers
themselves have been working to de-
velop ways to improve shrimp health,
growth, and performance. While stud-
ies of shrimp genetics and breeding
techniques have led to bigger, faster-
growing shrimp, the aquaculture envi-
ronment they are raised in plays a
greater role in the outcome of each
harvest.

From pond construction and water
treatment to feeding and disease,
today’s farmers must consider and
manage a wide range of factors that
affect production. As outlined in pre-
liminary results from the Global
Shrimp OP: 2001 survey, these factors
are being addressed to varying de-

grees around the world through the
implementation of new and evolving
shrimp-production technologies.

Respondents
At this early stage of the Global

Aquaculture Alliance survey, 26
farms from 10 countries in the Ameri-
cas and 10 farms from six countries in
Asia indicated they had tried or imple-
mented new production technologies. 

Most farms in the Americas report-
ed culturing Litopenaeus vannamei,
whereas farms from Asia predomi-
nantly cultured Penaeus monodon. In-

dividual farms also raised L. styliros-
tris, Fenneropenaeus indicus, or Mar-
supenaeus japonicus. 

New Technology
Two major reasons were reported

for experimenting with or adopting new
technologies: to reduce crop loss due
to shrimp viruses and to increase pro-
duction efficiency. The most common
reasons for not implementing new
technologies were the lack of invest-
ment capital and the lack of a proven
track record for the new technology.

Table 1 contrasts the basic profile
of respondents that reported trying or
using new pond technologies with that
of those who had not tried new pond
technologies. In general, farms that
tried or implemented new technolo-
gies had higher performances than
farms that did not. In both Eastern and
Western Hemispheres, shrimp sur-
vival and pond yields were higher in
farms that reported trying new tech-
nologies. 

Strategies Differ Between
Hemispheres 

The survey asked farms that had
tried or implemented new technolo-
gies to indicate whether results from
the use of each technology were posi-
tive, equivalent, or negative. Sum-
maries of these responses are outlined

Global Shrimp OP: 2001 – Preliminary Report

New Production Technologies
Farmers Use Technology to Improve Yields, Fight Disease;
Costs, Limited Information Barriers to Further Utilization

Table 1. Operational profile of survey respondents (average values).

AMERICAS ASIA
Do Not Do Not

Use New Use New Use New Use New
Technology Technology Technology Technology

Respondents 25 47 10 46
Farm Age (years) 10 12 10 10
Pond Size (ha) 10 14 1.4 1.2
Stocking Density/m2 30 20 35 25
Yield (kg/ha) 1,950 1,150 4,800 2,500
Survival (%) 48 32 60 51
Feed-Conversion Ratio 1.5 1.6 1.7 1.8

Shrimp farms in the Americas are following the lead of their Asian counterparts 
by increasing water filtration. These fine-mesh sock filters screen water from a pump
station to exclude predators and disease carriers.
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Table 2. Use of new production technologies in the Americas. 
Relative success rating = percentage of respondents who tried technology X percentage of positive results / 100. 

in Tables 2 and 3. There was a clear
difference between the strategies im-
plemented in each hemisphere to fight
disease and increase efficiency. 

Farm Technology – Americas
In the Americas, technologies as-

sociated with water and feed manage-
ment recorded the largest number of
positive responses. The need to in-
crease the biosecurity of farms against
viral introduction led to reduced water
exchange and increased filtration of
incoming water. 

Eighty percent of the responding
farms in the Americas reported trying
to decrease water exchange and increase
filtration. Over 80% reported a posi-
tive result from adoption of these
management practices. In general,
water filtration has been reduced from

800 μ in 1998 to an average of 450 μ
today. Water exchange has been re-
duced from a typical 9.5% in 1998 to
around 3.5% today. 

Farm Technology – Asia
In Asia, disinfection of incoming

water and use of probiotics were the
primary new technologies used to
counter disease problems. Nearly 90%
of the respondents from Asia said they
used probiotics in water, soils, and
feeds, while 78% used water disinfec-
tion methods. Most (72-75%) report-
ed positive results from these two ap-
proaches.

In the Americas, the use of disin-
fectants and probiotics ranked in the
lower quadrant of new pond technolo-
gies tried, probably due to the greater

difficulty of treating the larger ponds
common in the Americas. 

As in the Americas, many respon-
dents in Asia also reduced water ex-
change and increased the efficiency of
filtration with positive results. Water
exchange was reduced from 17.5% in
1998 to 7% in 2001. In Asia, levels of
filtration were already much finer
(450 μ) in 1998 than in the Americas
(800 μ). Since then, filtration was fur-
ther reduced to 350 μ. 

Feed Protein, Heterotrophy
A significant number of respond-

ing farms in the Americas have suc-
cessfully reduced the protein content
of feeds. The average protein level was
reduced from 29% in 1998 to 25.5%
today. 

In addition, the development of
heterotrophic conditions in shrimp
ponds was becoming more important.
Half the respondents from the Ameri-
cas tried heterotrophic culture, with
over 90% reporting positive results.
There has also been an increased use
of immunostimulant trials, with the
majority of the trials reporting posi-
tive results.

In Asia, where P. monodon is the
predominant cultured species, feed
protein levels have not been signifi-
cantly reduced. Both in 1998 and
today, feed protein levels averaged
around 38%. Farms in Asia also tried
to culture shrimp under heterotrophic 

Many Asian farms use probiotics to improve water quality and disease resistance.

Respondents Respondents Respondents
Trying Reporting Reporting Relative Success

Technology Technology (%) Positive Results (%) No Change (%) Rating

Finer Filtration 80 84 16 67
Reduced Water Exchange 80 80 21 64
Probiotics/Immunostimulants in Feed 71 73 20 51
Development of Heterotrophy 50 91 9 45
Reduced Protein in Feed 43 100 0 43
Environmental Mitigation 43 100 0 43
Manipulation of Pond Dynamics 53 75 25 40
Artificial Substrates 34 75 12 25
Probiotics/Microbes in Water 40 55 22 22
Pond Liners 22 80 20 18
Pond Water Disinfection 35 50 37 17
Polyculture With Other Species 13 100 0 13
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The cost of pond liners was a likely deterrent in respondents’ use of the technology.

Table 3. Use of new production technologies in Asia. 
Relative success rating = percentage of respondents who tried technology X percentage of positive results / 100. 

Respondents Respondents Respondents
Trying Reporting Reporting Relative Success

Technology Technology (%) Positive Results (%) No Change (%) Rating

Probiotics/Microbes in Water 89 75 12 67
Pond Water Disinfection 78 72 14 56
Probiotics/Immunostimulants in Feed 62 80 20 50
Development of Heterotrophy 62 80 20 50
Manipulation of Pond Dynamics 62 80 20 50
Reduced Water Exchange 70 72 28 50
Finer Filtration 66 66 33 43
Reduced Protein in Feed 38 100 0 38
Artificial Substrates 50 50 25 25
Pond Liners 14 100 0 14
Polyculture With Other Species 12 100 0 12
Environmental Mitigation 25 50 50 12

Table 4. Production method trends.

AMERICAS ASIA
1998 Present 1998 Present

Water Exchange (%) 9.5 3.5 17.5 7
Inlet Water Filtration (μ) 800 450 450 350
Feed Protein Level (%) 29 25.5 38 38

As confidence 
increases, use of
more-expensive 

technologies like 
lined ponds and 

artificial substrates
could gain greater 

acceptance.

conditions with good success. Mo-
lasses and rice bran have been used to
balance the nitrogen in higher-protein
feeds.

Capital-Intensive 
Technologies

A small number of respondents tried
other technologies, such as artificial
substrates, pond liners, and polycul-
ture. Those that did try these technolo-
gies generally reported positive results. 

Most likely, fewer farms tried
these technologies due to the higher
costs required, and a lack of proof for
and understanding of the technolo-
gies. As confidence increases, use of
more-expensive technologies like lined
ponds and artificial substrates could
gain greater acceptance.

Environmental Mitigation
Fewer than 50% of the respondents

reported the implemention of environ-
mental-mitigation technologies. But
with a report of 100% positive results
by the 43% of respondents in the
Americas who tried these technolo-
gies, environmental mitigation clearly
had a more positive effect in the
Americas than in Asia.

Conclusion
From the survey results to date, it

is clear the introduction of new virus-
es and concurrent loss of production
efficiency have driven the develop-
ment and implementation of new tech-
nologies. Although absolute conclu-

sions cannot be drawn from these pre-
liminary survey results, the farms that
reported trying and implementing new
technologies achieved higher produc-
tion efficiencies than those farms that
have not attempted to implement them. 

The two hemispheres reported
common goals with regards to imple-
menting new technologies, but each
has focused on different areas. The
Americas focused on reducing water
exchange and protein levels in feeds,
and increasing filtration of water. In
Asia, water disinfection and probi-

otics use were more important. Novel
ideas such as use of heterotrophic sys-
tems were being experimented with
widely in both hemispheres


