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Top fed species Tonnes APR 20-13 $ billion Feed Tonnes

1. Chinese fed carp 13,158,580 5.2 % 17.7 11,855,881

2. Tilapia 4,823,160   11.3% 8.2 7,215,447

3. Shrimp 4,454,602 11.1 % 22.7 6,361,172

4. Catfishes 4,274,110   10.1 % 6.8    4,727,166

5. Marine fish 2,283,456 8.1% 9.5 3,164,870

6. Salmon 2,283,093 12.5 % 13.8 2,968,021

7. Misc FW/D fish ** 2,206,437 10.5% 4.9 1,390,055

8. FW crustaceans 1,953,773 4.9 % 11.1 1,967,449

9. Milkfish 1,043,936  8.9 % 1.8 1,002,178

10. Trout 836,569 2.7 % 3.6 1,087,540

11. Eel 231,682 -5.1 % 1.3 355,863

TOTAL 37,549,398 7.3 % 101.4 42,095,642

TOP FED AQUACULTURE SPECIES IN 2013 

* Calculated from FAO (2015); ** Miscellaneous freshwater & diadromous fish 



Farmed shrimp: global statistics for 2013 

Total farmed shrimp production - 4.45 million tonnes

Litopenaeus vannamei - 3.31 million tonnes or 74.4% total

Penaeus mondon - 803,783 tonnes or 18.0% total

Growth rate since 2000 – 11.1 % per year (26.6%/1.88% LV/PM) 

Major country producers - China 38.1%, Indonesia 14.0%, Vietnam 
12.1%, Thailand 7.4%, Ecuador 6.8%, India 6.5% & Mexico 2.7% 

Percent total production on feeds - 84%

Calculated Economic FCR - 1.7

Total shrimp aquafeed production - 6.36 million tonnes



Recent developments in shrimp feeds & feeding 

• Improved labeling & reporting of nutrient levels within feed 
ingredients & shrimp feeds 

• Improved feed formulation & reduced use of wild fish in 
shrimp feeds

• Improved on-farm feed management practices tailored to the 
needs of small-scale shrimp farmers  
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Recent developments in shrimp feeds & feeding 

• Improved labeling & reporting of nutrient levels within feed 
ingredients & shrimp feeds 



Moreover, shrimp DO NOT have a dietary requirement for protein or fat per se but 
for the essential amino acids and nutrients contained within these components 

which varies widely from ingredient to ingredient and feed to feed 

However, the label does not give any indication of the essential dietary nutrient 
content of the feed or concerning the bioavailability of the nutrients present 

The label just complies with national feed manufacturing laws & proximate 
composition guarantees for the farmer



PROXIMATE CHEMICAL ANALYSIS
of feed ingredients and 

formulated feeds

Water

Protein Lipid

Fiber Ash

NFE

USE: Legal compliance for the declared proximate chemical composition of a feed 
ingredient or a formulated feed for the purposes of 

ingredient or feed registration, trade & sales



Proximate chemical analysis of feed ingredients & finished feeds
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Water

Crude 
Protein

Lipid

Crude 
Fiber

Ash

WATER

Heating a sample in a drying
oven at a temperature above the 

boiling point of water (100 to 105oC) 
to constant weight - the loss in 

weight being calculated 
as percent moisture

Comment: Indirect method calculated as loss in sample weight 
on drying – includes water & other low boiling point volatiles  

Proximate chemical analysis of feed ingredients & finished feeds
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CRUDE PROTEIN

Determined using the 
Kjeldahl method by measuring the 
total nitrogen content within the 
sample and then converting this 

figure to a total crude protein 
value by multiplication with 

the empirical factor 

6.25

Comment: Indirect method which assumes protein contains 
16% nitrogen by weight (16 x 6.25 = 100), reality is 12 to 19%

Proximate chemical analysis of feed ingredients & finished feeds



Water

Crude 
Protein

Lipid

Crude 
Fiber

Ash

CRUDE PROTEIN

Nitrogen conversion factors*
Wheat bran 4.96
Rice 5.34
Rapeseed 5.35
Wheat 5.49
Soybean meal 5.50
Gelatin 5.50
Fish 5.58
Corn 5.62
Milk 5.85
Casein 6.15

Comment: method does not distinguish between protein and non-
protein nitrogen compounds such as nucleic acids, amines, uric 

acid, urea, ammonia, ammonium salts, nitrates, adulterants 

Proximate chemical analysis of feed ingredients & finished feeds

*/ Mariotti, Tome &  Mirand (2008)



Useful publications regarding chemical 
methods for protein & adulterants

Mariotti, F., D. Tome & P.P. Mirand. (2008). Converting nitrogen
into protein – beyond 6.25 and Jones factors. Critical Reviews in
Food Science & Nutrition, 48:177-184.

Moore, J.C., J.W. DeVries, M. Lipp, J.C. Griffiths & D.R. Abernethy.
(2010). Total protein methods and their potential utility to reduce
the risk of food protein adulteration. Comprehensive Reviews in
Food Science & Food Safety, 9(4):330–357.

Haughey, S.A., Graham, S.F., Cancouët, E. & C.T. Elliott. (2013). The
application of near-infrared reflectance spectroscopy (NIRS) to
detect melamine adulteration in soybean meal. Food Chemistry,
136(3-4):1557-1561



ADULTERATION 

Adulteration is the intentional addition of melamine 
and/or analogues directly to food, food ingredients, 
animal feed, feed ingredients or pelletizing agents. It 
may also be present indirectly in foods of animal 
origin as a result of carryover from the intentional 
addition to animal feed. 

Adulterants may include rice hulls, oyster shell, 
feather meal, leather meal, ground limestone, non-
protein nitrogen such as ammonium nitrate, urea, 
melamine & others   









Best Practices in Aquaculture Supply Chain Management
Dan Fegan, Cargill



Water
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Lipid

Crude 
Fiber

Ash

LIPID

Crude lipid content of 
an ingredient or ration is 

usually determined by solvent 
extraction with petroleum 

ether using a Soxhlet extractor 
& weighing the lipid 
fraction after solvent 

evaporation 

Comment: Direct method which usually readily extracts triglyceride 
fats & oils, but requires prior acid hydrolysis for complex lipids    

Proximate chemical analysis of feed ingredients & finished feeds
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CRUDE FIBRE

Determined as the 
organic residue remaining 

after extracting a lipid 
extracted ingredient with 

dilute acid & alkali 
under controlled 

conditions 

Comment: Based on insoluble organic residue remaining after lipid 
extraction & digestion with dliute acid & alkali 

Proximate chemical analysis of feed ingredients & finished feeds
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Water

Crude 
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Lipid

Crude 
Fiber

Ash

ASH

Determined by oxidative 
combustion in a muffle furnace 
at 550 to 600oC - the inorganic

residue remaining being 
calculated as percent ash

Comment: Some minerals may be lost through volatilization 
at high temperatures, including K, Na, Cl & P 

Proximate chemical analysis of feed ingredients & finished feeds



PROXIMATE CHEMICAL ANALYSIS
of feed ingredients and 

formulated feeds
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Protein Lipid

Fiber Ash
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In summary, although proximate chemical analysis is routinely used by feed laboratories for
monitoring the composition of feed ingredients & finished feeds, the results have little
practical value due to the non-specific nature of the methods used & the fact that no
information is provided on the nutrients present or concerning their bioavailability
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We need to look at the specific nutrients present within these proximate components



Energy

Amino 
acids

10

10-11 
Amino 
Acids

Water
3-5

Fatty 
Acids

1-2
Sterols

13-16
Minerals

14-15
Vitamins

Dietary requirement for over 46-50 bioavailable essential nutrients 

Dietary nutrient requirements of shrimp & crustaceans
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H2O CP EE CF A NFE GE

Ash

Protein Lipid

Fiber



Ca

His

A

Mg P K Na SeMnFeZnCu

Arg Iso LysLeu Met Phe ValThr Try

B1KED B2 B6

B12 Fo

Bi
o

NiPa

Ch In C

Dietary nutrient requirements of shrimp & crustaceans

Co

46-50 essential dietary nutrients present in a digestible & available form  

18:2n-6 Cholesterol Phospholipids

Tau
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The future – full nutrient declaration?
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National standard vannamei feeds Vietnam 2014
Source: Ministry of Agriculture Vietnam

1. Physical parameters

– Pellet size

– fines

– Water stability

2. Nutritional specifications

– Proximate composition

– Lys/Met

– Ca/P

3. Ingredient quality

– NaCl

– sand

4. Feed/food safety 

– Microbiology

– Melamine

– Antibiotics

No.1 No.2 No.3 No.4 No.5 No.6
Approval
Size/Shape Crumble 

or Pellet
Crumble 
or Pellet

Crumble 
or Pellet

Pellet Pellet Pellet

- Diameter 0.6 0.8 1.2 1.8 2.2 2.5

- Length
Standard: Length / Diameter

1.5-2 1.5-2 1.5-2 1.5-2 1.5-2 1.5-2

Crumble rate (%), max 1 1 1 1 1 1

2 Weight of shrimp/fish (g/pc) 0.1-1 1-3 3-8 8-12 12-20 > 20

3 Stability (hrs, min) 1-2 1-2 1-2 1-2 1-2 1-2
4 Metabolizable energy (Kcal/kg)

6 Moisture (max) 11 11 11 11 11 11
7 Protein (min) 38 36 34 34 33 32
8 Digestible protein (min)

9 Crude fat (min) 5-7 5-7 5-7 4-6 4-6 4-6
10 Crude fiber (max) 3 4 4 4 4 4
11 Ash (max) 14 14 15 15 16 16
12 Sand (Max) 1 1.2 1.3 1.5 1.5 1.7
13 Calcium (max) 2.3 2.3 2.3 2.3 2.3 2.3
14 Total phosphorus (max)
15 Ca/P 1-1.5 1-1.5 1-1.5 1-1.5 1-1.5 1-1.5
16 NaCl 2 2 2 2 2 2
17 Lysin (min) 1.8 1.8 1.7 1.6 1.5 1.5
18 Methionine (min) 0.8 0.8 0.7 0.7 0.6 0.6
19 Insect
20 Salmonella
21 Aspergillus flavus 
22 Aflatoxin B1 (ppb) (max)
23 Melamine (ppm) (max)
24 Antibiotic ND

1

No. Item
Vannamei

ND
ND
ND 
10
2.5

Source: Coutteau & Wu (2015) 



Recent developments in shrimp feeds & feeding 

1 - Improved labeling & reporting of nutrient levels within feed 
ingredients & shrimp feeds for the benefit of the feed compounder, 
farmer & consumer - including (total or added)
including
Amino acids:  Methionine, Lysine, Threonine, Histidine, Taurine etc
Fatty acids: 18:2n-6, 18:3n-3, 20:4n-6, 20:5n-3, 22:6n-3
Vitamins: A, D, E, K, C, B1, B2, B6, B12, Biotin, Choline, Inositol etc
Minerals: Ca, P, Mg, K, NaCl, Fe, Zn, Mn, Cu, Co, I, Se, Cr, Mo etc
Feed additives: Enzymes, Antioxidants, Binders, Probiotics etc
Energy: Gross & estimated digestible or metabolizable energy

- Use of specific controlled feed ingredients (GMO, ruminant etc)
- Estimated bioavailability of key nutrients – pepsin digestibility
- Absence of specific adulterants – melamine, urea, mycotoxins



Recent developments in shrimp feeds & feeding 

• Improved labeling & reporting of nutrient levels within feed 
ingredients & shrimp feeds 

• Improved feed formulation & reduced use of wild fish in 
shrimp feeds

• Improved on-farm feed management practices tailored to the 
needs of small-scale shrimp farmers  
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Recent developments in shrimp feeds & feeding 

2 - Improved feed formulation and reduced use of wild fish in 
shrimp feeds through:
• the blending of different animal & plant feed ingredients with 

complementary dietary EAA profiles tailored to the EAA 
requirements of shrimp;

• the use of specific feed additives to make up the nutrient 
deficiencies within existing fishmeal replacers, including use of 
limiting EAA, trace minerals, sterols, emulsifiers, enzymes & 
feeding attractants;

• the determination of EAA bioavailability within feed ingredients  
& finished feeds using a combination of in-vivo digestibility 
techniques (through fecal collection) and in-vitro 
digestibility/hydrolysis techniques (through NIRs or pepsin 
digestibility); 



In general the nutritive value and ultimate biological value of a 
dietary protein source, whether it be fishmeal or soybean meal, will 
largely be determined by its amino acid composition, and in 
particular by its essential amino acid (EAA) profile, and their 
consequent biological availability to the animal – the closest that the 
EAA profile of the feed ingredient approximates to the EAA 
requirements of shrimp, the higher will be its nutritional value; 

Essential amino acids can be defined as those amino acids that 
cannot be synthesized within the animal body or at a rate sufficient 
to meet the physiological needs of the growing animal, and must 
therefore be supplied in a ready made form in the diet. 

Shrimp & fish do not have a dietary requirement for protein per se 
but for the essential amino acids contained in the protein



Reported dietary essential & non-essential amino acids for fish 
& crustaceans (modified after  Li et al. 2008; Wu, 2009)

Essential amino acids - EAA Conditionally essential amino acids Non-essential amino acids

Arginine (Arg)
Histidine (His)
Isoleucine (Iso)
Leucine (Leu)
Lysine (Lys)
Methionine (Met)
Phenylalanine (Phe)
Threonine (Thr)
Tryptophan (Trp)
Valine (Val)

Cysteine (Cys)
Glutamine (Gln)
Glycine (Gly)
Hydroxyproline (Hyp)
Proline (Pro)
Taurine1/

Alanine (Ala)
Asparagine (Asn), 
Aspartate (Asp)
Glutamate (Glu)
Serine (Ser)
Tyrosine (Tyr) 

1/ Taurine or 2-aminoethanesulfonic acid is a derivative of cysteine 





Reported major functions & metabolites produced from amino 
acids (modified after Li et al. 2008 & Wu, 2009). 

Functions

• Ammonia detoxification (glutamate, glutamine, citrulline);
• Antioxidative defense (glutathione, cysteine, glutamine, glycine, taurine);
• Appetite stimulation (Alanine, glutamate, proline, serine);
• Cell signaling (nitric oxide, arginine, glutamine, leucine, proline, polyamines);
• Energy utilization (nitric oxide, thyroxine, carnitine);
• Growth regulation (arginine, glutamine, hydroxyproline, leucine, thyroxine);
• Gut development (taurine, glutamine, arginine, threonine, polyamines);
• Immunity (nitric oxide, arginine, glutamine, dopamine);
• Metamorphosis (tyrosine, thyroxine, γ-Aminobutyrate);
• Neural development (nitric oxide, arginine, taurine, creatine);
• Osmoregulation (glycine, taurine, β-Alanine, arginine);
• Pigmentation (thyroxine, melanin);
• Reproduction (nitric oxide, polyamines, arginine, melatonin, hydroxyproline);
• Stress responses (tryptophan, serotonin, leucine, isoleucine, valine, glutamine);
• Suppression of aggressive behavior (tryptophan, serotonin)



Reported major functions & metabolites produced from amino 
acids (modified after Li et al. 2008 & Wu, 2009). 

Metabolites

• β-Alanine: Dipeptides (carnosine, carcinine, anserine, balenine), component of 
coenzyme A and pantothenic acid;

• Arginine: Nitric oxide, citrulline, ornithine, proline, glutamate, polyamines, creatine;
• Aspartate: Purine, pyrimidine, asparagine, arginine, inositol, β-Alanine;
• Cysteine: Taurine, glutathione, SO4, H2S;
• Glutamate: Glutamine, citrulline, argine, γ-Aminobutyrate, glutathione;
• Glutamine: Purine, pyrimidine, ornithine, citrulline, arginine, proline, asparagines, 

amino sugars (glucosamine), ammonia;
• Glycine: Creatine, glutathione, purines, porphyrins, heme (hemoproteins);
• Histidine: Histamine, carnosine, anserine, balenine, 3-methylhistidine, urocanic acid;
• Isoleucine: Glutamine, alanine;
• Leucine: Glutamine, alanine, hydroxyl-β-methyl-butyrate;
• Lysine: Cadaverine (polyamine), carnitine, trimethyllysine, OH-lysine;



Reported major functions & metabolites produced from amino 
acids (modified after Li et al. 2008 & Wu, 2009). 

Metabolites

• Methionine (EAA): Homocysteine, betaine, choline, cysteine, S-Adenosyl methionine 
(the source of methyl groups for methylations), creatine, polyamines (spermine and 
spermidine), taurine, phospholipids, carnatine;

• Phenylalanine (EAA): Tyrosine, melatonin;
• Proline (cEAA): H2O2; P5C (Pyrroline-5-carboxylate), hyroxyproline;
• Serine (NEAA): Cysteine, purine, pyrimidine, ceramide, lipoproteins (Phosphatidyl-

serine, phosphatidyl-ethanolamine), glycine, carnitine;
• Threonine (EAA): Glycine, mucin protein;
• Tryptophan (EAA): Niacin, serotonin, tryptamine, N-acetylserotonin, anthranilic acid;
• Tyrosine (NEAA): Dopa (3,4 dihydroxyphenylanaine), dopamine, norepinephrine, 

epinephrine, melanin, triiodothyroxine, thyroxine); and
• Valine (EAA): Glutamine, alanine.



(data expressed as % total EAA for Rainbow trout, Channel 
catfish, Common carp and Tilapia)



?
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Ingredient scores calculated against the estimated EAA dietary requirement profile of 
White shrimp expressed as % total amino acids: Arg 9.70%, Cys 1.03%, Met 2.13%, Thr
4.0%, Iso 4.13%, Leu 7.13%, Lys 5.35%, Val 4.57%, Tyr 4.13%, Tryp 0.91%, Phe 4.97%, His 
2.16% & Tau 0.75%; Source: Tacon et al. (2002) – Aquaculture Nutrition 8:121-137).



Ingredient scores calculated against the estimated EAA dietary requirement profile of 
White shrimp expressed as % total amino acids: Arg 9.70%, Cys 1.03%, Met 2.13%, Thr
4.0%, Iso 4.13%, Leu 7.13%, Lys 5.35%, Val 4.57%, Tyr 4.13%, Tryp 0.91%, Phe 4.97%, His 
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Observed 
variations in 

key EAA within 
commercial 

shrimp feeds 
in selected 

Asian 
Countries

Total levels not 
available levels  



166 refs
30 C J Refs

789 pages, 
excluding index



Xiamen,12-16 Nov 2013 



Aquatic protein meals & oils 5-20% 

Fishmeals & oil: wild & farmed 5-20

Squid meal, krill meal 2-10

Seaweed meals & products 1-5

Cultured microbial biomass 1-5

Terrestrial animal proteins & oils 5-10%

Poultry by-products 5-10

Porcine by-products 2-5

Ruminant by-products 2-5

Terrestrial invertebrates 1-5

Terrestrial plant proteins & oils 10-30%

Oilseed protein by-products 10-30

Cereal protein by-products 5-15

Pulse protein by-products 5-15

Other plant proteins 5-15

Other plant meals & fillers 25-40%

Cereal meals & by-products 15-50

Root meals & extracts 2-10

Fruit meals & by-products 1-5

Forage & leaf meals 1-5

Feed additives                                                                       0-5%

Vitamins, antioxidants, emulsifiers & pigments

Minerals, trace elements, salt

Amino acids, nucleotides, feeding attractants, enzymes

Gut modifiers, prebiotics, probiotics, acidifiers

Immune enhancers, anti-fungal, anti-viral, anti-parasitical

Binders, growth promoters, hormones, antibiotics 

Ingredients commonly used in feeds for 
PENAEID SHRIMP SPECIES



Feed Additives
these are usually mixed with the diet

when it is manufactured

Vitamins, pigments, antioxidants & emulsifiers

Minerals, trace elements, salt, limestone, zeolite

Amino acids, nucleotides, feeding attractants

Enzymes, gut modifiers, prebiotics, probiotics, acidifiers

Immune enhancers, anti-fungal, anti-viral, anti-parasitical

Binders, growth promoters, hormones, antibiotics 

http://www.google.com.br/imgres?imgurl=http://www.ercprobioticenzymes.com/files/2393246/uploaded/Bacteria.jpg&imgrefurl=http://www.ercprobioticenzymes.com/faq.html&h=346&w=347&sz=176&tbnid=wAoYFxfePGTypM:&tbnh=120&tbnw=120&prev=/search?q=probiotic+photos&tbm=isch&tbo=u&zoom=1&q=probiotic+photos&hl=pt-BR&usg=__PiAfojdTTwL8TeZFN3pqBjRYfVE=&sa=X&ei=2tvrTZ-tOtOdgQf8qunYCQ&ved=0CCYQ9QEwBQ
http://www.google.com.br/imgres?imgurl=http://www.ercprobioticenzymes.com/files/2393246/uploaded/Bacteria.jpg&imgrefurl=http://www.ercprobioticenzymes.com/faq.html&h=346&w=347&sz=176&tbnid=wAoYFxfePGTypM:&tbnh=120&tbnw=120&prev=/search?q=probiotic+photos&tbm=isch&tbo=u&zoom=1&q=probiotic+photos&hl=pt-BR&usg=__PiAfojdTTwL8TeZFN3pqBjRYfVE=&sa=X&ei=2tvrTZ-tOtOdgQf8qunYCQ&ved=0CCYQ9QEwBQ




Improving the utilization of feed ingredients
Use of renewable nutrient sources

Mannanase

α - galactosidase

EXOGENOUS ENZYMES

• Releasing nutrient trapped in complex 
biopolymers

• Breakdown of anti-nutrients
• Reducing residues from farming 

operations (environment)

• Assisting in gut health

• Improving feed consistency

β – glucanase

Cellulase

Amylase

Protease

Phytase

Xylanase

Lipase

Micotoxinase



Recent developments in shrimp feeds & feeding 

• Improved labeling & reporting of nutrient levels within feed 
ingredients & shrimp feeds 

• Improved feed formulation & reduced use of wild fish in 
shrimp feeds

• Improved on-farm feed management practices tailored to the 
needs of small-scale shrimp farmers  
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Recent developments in shrimp feeds & feeding 

3 - Development of improved on-farm feed management 
practices tailored to individual farm conditions & the needs of 
small-scale shrimp farmers through;

• the use of improved feed transportation & storage techniques;

• the use of improved record keeping & financial control;

• the use of  improved on-farm feed & water management, 
including natural food production & control.   





The Maximizing Agricultural 
Revenue through Knowledge, 
Enterprise Development and Trade 
Project

Promotes more sustainable and 
efficient use of aquaculture &
fishery resources in ASEAN region 

The three and half year project 
began in late 2011, is 
implemented by Nathan 
Associates Inc. in partnership with 
ASEAN, and is part of 

The US Feed the Future Global 
Hunger & Food Security Initiative

USAID – MARKET: Project & Background



Long-term objective of USAID – MARKET Project:

• Improved practices adopted by small-holder
producers in the aquaculture & fishery industry in the 
ASEAN region.

• Increased public-private coordination & partnerships 
addressing key sustainable aquaculture & fishery 
sector issues in the ASEAN region.

• Improved policy & regulatory environment for 
sustainable & inclusive aquatic resources 
management within ASEAN.

USAID-MARKET Project & Background



• Need for the resident feed industry, government extension
services, & farmer associations to closely monitor & support
small-scale farmers, which currently represents the weakest link
within most ASEAN countries, and the sector most vulnerable to
the possible use of unsustainable farming practices & potential
disease risks;

• Estimated that up to 80% of Asia’s aquaculture farms are small-
scale operations that contribute significantly to development of
rural livelihoods. Disease outbreaks, poor production practices
and market pressures threaten the livelihoods of local operators.
In ASEAN, public sector extension services exist, yet rarely focus
or target the typical farmer smallholder, particularly in
aquaculture’.

SMALL-SCALE FARMERS – the weakest link 



March 5, 2015
United States: Washington DC—FDA Crackdown on Imported 

Shrimp with Antibiotics

New data released by the USA Food and Drug Administration (FDA) 
indicates that of the 114 seafood shipments (called “entry lines” in FDA’s 
reports) were refused in January 2015, 24 were of imported shrimp with 
veterinary drug residues. 

The FDA’s report for February continues to provide evidence of a 
crackdown on shrimp imports contaminated with banned antibiotics.
The report also demonstrates that problems with banned antibiotics in 
shrimp aquaculture have been limited to a small number of countries. In 
particular, of the 1,025 shipments of shrimp refused for reasons related 
to veterinary drug residues since 2002, over 90% (928) were shipped 
from just five countries: China, Malaysia, Vietnam, India & Indonesia.

Source: 
https://www.shrimpnews.com/FreeReportsFolder/NewsReportsFolder/
USAdcFDAcrackdownOnAntibiotics.html



PROJECT TRAINING APPROACH & IMPLEMENTATION 

Focus: as recommended by the 2nd Taskforce meeting, training should be needs 
driven, and based on the perceived needs of the shrimp farm surveys conducted 
by the Project in May 2014 in Indonesia (Banyuwangi area), Thailand (Khon Kean 
area) & Vietnam (Soc Trang/Ca Mau area) – focus on small-scale shrimp farmers



PROJECT TRAINING APPROACH & IMPLEMENTATION 

Common gaps & needs identified from the three shrimp farm 
surveys conducted were as follows:

- Knowledge & understanding on feed costs & record keeping

- Knowledge on feed characteristics: water stability, proximate    
composition & nutrient content, labeling, shelf life etc

- Knowledge & understanding on the use of feed additives

- Knowledge on optimum feeding time & feeding methods

- Knowledge on monitoring feed efficiency & shrimp performance

- Knowledge & use of suitable environmental monitoring methods

- Knowledge on disease identification & prevention methods 



TRAINING PROGRAM APPROACH

Trainer Training workshops (TOT): Two-day TOTs to be held in Indonesia, 
Thailand and Vietnam for 20-25 trainers per country, with 1st day dedicated to 
lectures, and the day dedicated to shrimp farm visits and a group discussion of 
observed on-farm feed management practices with simultaneous translation

Farmer Training workshops: Farmer training workshops to be held in Indonesia, 
Philippines, Thailand & Vietnam for 50-100 farmers over a half to one day 
period in local language by selected trainers from the TOT program, and based  
on relevant materials presented during the TOT but adjusted to local farmer 
needs & conditions, aimed at assisting small-scale farmers how to improve and 
optimize their on-farm feed management practices

Special Regional Training workshop: Tailored more to the needs of the shrimp 
feed manufacturing sector within the region, and also to present the project 
results and findings, and discuss potential project follow-up activities



Remember this is a workshop so we want 
active participation & discussion

Workshop Approach – so facilitating 
active participation & discussion



The overall objective of the training is to help small-scale shrimp farmers within 
the region with the adoption of `Improved On-Farm Feed Management 
Practices’, through

• The use of improved record keeping & understanding of shrimp feed & 
feeding costs, 

• The use of improved feed transportation and on-farm feed storage methods, 

• The use of improved on-farm shrimp feeding methods tailored to farmer 
needs and financial resources, 

• The promotion of improved technical support by feed companies to meet 
small-scale shrimp farmer needs concerning on-farm feed management, 

• The promotion of increased public-private partnerships addressing the 
special needs of small-scale shrimp farmers in the region  



Need for definition:

On-farm Feed Management

“ covers all those activities conducted by the 
farmer & his or her staff concerning the handling, 

storage & use of shrimp feed on the farm “
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Trainer of Trainer TOT workshop schedule

Day 1:  

• Objective of the workshop & introduction of participants (8)

• Main factors affecting feed performance & importance of feed management (41)

• Knowing your feed costs & importance of good record keeping (32)

• Feed types, feed labels & importance of national feed legislation (46)  

• Feed transportation & on-farm feed storage: do’s and dont’s (53)

• Feed additives, top dressing feeds & potential feed biosecurity risks (62)

• Feeding habits, nutrient leaching & importance of natural foods (79)

• Feeding methods, feeding tables & choice of feeding method (167)

• Importance of good pond & water management, including nutrient recycling (92)

Day 2: 

• Shrimp farm visits (2-3) 

• Group discussion on observed on-farm shrimp feed management practices

• Group discussion on training needs of small-scale farmers, including follow-up 

• Closing & presentation of TOT training certificates/thumb drive with presentations



Trainer Training workshops (TOT)





Dr Nguyen Nhu Tri





Three national training workshops held on 6th February in Soc Trang, Bac
Lieu and Ben Tre by three different extension workers from extension 
centers of those three provinces, namely:

• Mr. Vo Van Be - Extension Center of Soc Trang Province, will conduct the 
training in Soc Trang: 35 farmers trained 

• Mr. Huynh Quoc Khoi - Extension Center of Bac Lieu Province, will 
conduct the training in Bac Lieu: 35 farmers trained 

• Mr. Chau Huu Tri - Extension Center of Ben Tre Province, will conduct the 
training in Ben Tre: 36 farmers trained 

Total farmers trained to date: 106 farmers

NATIONAL FARMER TRAINING - VIETNAM





Triner Training workshops (TOT)







Four national training workshops have bee held to date in 
Indonesia, one by TOT trainee Mr Erik Sutikno in Jepara on 27th

January, and three by Dr Agus Suprayudi in Jogyakarta province 
on 4 & 5 March 2015

Total farmers trained to date: 165 farmers

NATIONAL FARMER TRAINING - INDONESIA



Dr Agus Suprayundi



Dr Agus Suprayundi



Trainer Training workshops (TOT)





Dr Soranuth Sirisuay





The importance of applied nutrition research in securing the future & 
long term sustainability of the aquaculture sector



Thank you

http://www.aquahana.com


