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Pompano Nutrition: Past to Present
4

0 Goal of practical nutrition research
is to provide information to support
sustainable aquaculture production

0 Economic

m Control feed cost with more ingredient
choices

= ¥ Fish meal and fish oil
= ® Increase plant products

0 Environmental

m Fisheries conservation, improved water
quality in production environment, etc




Pompano Nutrition: Past to Present

0 Knowledge of nutritional needs of pompano can
increase aquacultural success
O Eliminate over-fortification of diets
B Waste of resources, expensive
O Improve nutrient balance
m Better growth performance
O Decrease use of products from reduction fisheries
B Saves money, promotes eco-friendly image

O Lower production cost
® Maintain/improve profitability




Pompano Nutrition: Past to Present
B

0 1970: Need for a species-specific pompano diet
identified
O Very little research followed

O Pompano fed ground fish, commercial by-catch, any
commercial diet available

O Diets developed for other marine species also used for
pompdadno
0 Knowledge of pompano husbandry grew during next
25 years but knowledge of nutritional needs
improved little




Pompano Nutrition: Past to Present
4

0 More detailed studies of pompano nutrition
conducted in several laboratories from late-1990s to
present
O Alternative feedstuffs for low-fish meal diets
O Some nutritional requirements

O Availability of nutrients in common ingredients

0 Focus in these areas of interest likely to continue in
near ferm




Background

0 Natural diet is animal based

O Pompano are selective grazers: opportunistic when smaill,
more selective as they grow larger

® Food habits vary with abundance of local prey

O Young juveniles consume mostly planktonic organisms

m Copepods, amphipods, polychaetes, gastropod larvae, insects ,
efc

O Older juveniles and adults consume benthic organisms

® Clams and crustaceans, primarily




Background

0 Feeding / Digestive anatomy
0 Rounded snout for digging in sandy substrate
O Pharyngeal teeth for breaking hard material

m Shells and exoskeletons of mollusks and crustaceans

O Pyloric ceca (11) increase digestive /absorptive surface
area

O Short intestine (8/10 of body length)
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Dissected anterior portion of a sub-adult Florida pompano, with some organs removed,
illustrating the general orientation of the Gl tract inside the body cavity: (a) sub-terminal

mouth, (b) gill arches, (c) pharyngeal teeth, (d) esophagus, (e) swim bladder, (f) stomach,
(g) pyloric ceca, (h) intestine, and (i) anus. (Gothreaux, 2008)
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Gl tract of a sub-adult Florida pompano illustrating intestine length in relation to body
length. Ratio of intestine length to body length is 0.80 + 0.07 (n = 10) for fish ranging from
13.5 - 30 cm total length, a value typical of “carnivorous” fishes. (Gothreaux, 2008)
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Close-up of Gl tract from a Florida ﬁompano: (é) esophagus, (b) gall bladder, (c) gall bladder
insertion into intestine, (d) pyloric ceca, and (e) intestine. (Gothreaux, 2008)



Background
N

0 Short Gl tract produces short gut-retention time at
optimal temperature (27-30 °C)

0 Evacuation begins about 3 hours after feeding and
proceeds quickly

O Research with Plata pompano, Trachinotus marginatus
(Cunha et al., 2009) — range: southern Brazil to northern
Argentina
® Fed 59% protein diet at 24°C and 33 ppt salinity

m Oxygen consumption increased 34% within 30 min after feeding;
returned to unfed rate in 2.5 hr suggesting digestion/assimilation
completed in < 3 hr




Background

0 To maximize growth, a compounded diet should be easily
digested (within 3 hours) and contain highly available
nutrients

0 We need digestibility information for a selection of feed
ingredients to reliably predict nutrient availability in a
diet formulation

0 Digestibility typically determined with feeding trials

O Digestible energy usually inversely related to fiber and
carbohydrate content

® Protein digestibility may or may not be affected




Information Needed to Produce Good Diets

0 1) Nutritional requirements of pompano

O Which amino acids, fatty acids, vitamins and minerals are
needed and in what concentrations¢ Which ingredients can
meet these requirements most cost effectively?

0 2) Availability of nutrients in a set of alternative ingredients

O How much of the nutrient content of an ingredient is digested and
absorbed by pompano? Which ingredients (or combinations of
ingredients) offer good nutrition for a reasonable price?

O Limited information is now available for some animal and plant
products

B Menhaden fish meal; meat and bone meal; canola; sorghum; assortment of corn,

soybean and wheat products

esearch xtension



Apparent crude protein digestibility of ingredients used in
Florida pompano feeding trials
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Essential amino acid availability

(Gothreaux 2008; Gothreaux et al. 2010; Lech 2010; Patro and Reigh, unpublished data)

e
0 Menhaden meal: 92-100%

0 Soybean meal: 89-97%

0 Meat and bone meal (porcine): 54-85%
0 Corn, grain: 67-82%

0 Corn gluten meal: 48-85%
0 Canola meal: 45-92%
0 Distillers dried grains with solubles: 30-91%
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Feed composition affects digestibility

O Canola meal
[] Com gluten meal
A Distillers dried grains with solubles
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Fiber (%)

Energy digestibility inversely related
to fiber content

ACPD (%)

O Canola meal A
[] corn gluten meal AN
A Distillers dried grains with solubles
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Protein digestibility also affected
by ingredient composition




What should be in a pompane diet?
4

0 Protein

O At least 40% protein from highly digestible ingredients with
good amino acid profiles (e.g. fish meal, soybean meal)

O Up to 25% of dietary protein can be provided as purified
amino acids

O Diet should be formulated to match the whole-body essential
amino acid profile of pompano (ideal protein)

0 Energy

O 9-10 kcal digestible energy per gram protein appears to be
sufficient

o Qil rather than carbohydrate is preferred energy source

0 Supplements
O e.g. Taurine, present in animal tissue, can improve growth

esearch xtension



Commercial Diets
N

0 Some commercial diets now available are good
o High protein, high lipid diets can work well
O Probably nutritionally over-fortified

O More expensive than they need to be




Future research needs

I
0 Nutritional requirements

O Establish dietary essential amino acid requirements of
pompano at different life stages

0 Alternative feedstuffs

O Characterize nutritional value of as many practical feed
ingredients as possible

m Digestibility /nutrient availability
m Levels/effects of anti-nutritional factors
m Suitability as replacements for fish meal

0 Palatability, taste preferences
0 Feed schedules, night feeding potential
0 Physical properties of diets
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aquaculture

Aside from nutritional |anuences physical attrlbuteshof the
feed (e.g. pellet size, softness, buoyancy)-and feed
delivery schedules can strongly influence the amount of

,_feed consumed and feedlng efficiencies. .~ <
Improvements in feed conversion eff|C|enC|es WI|| d|rectly N
~ contribute to commerC|aI V|ab|I|ty --
'Data generated from this study WI|| be useful for L L/ O
economlc feaS|b|I|ty studles - o s ;g -
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RISI ng Feed

“Flsh feed represents 50 to 70 percent of flsh farmers productlon
costs, and the average price of the ingredients commonly usediin

fish feed jumped between 20 and 92 percent from June 2007 te:dune

2008” FAO 2010

Aquaculture feed generally consists of soybean, corn,
fishmeal, fish olil, rice and wheat. Since 2005 prices of
wheat, rice and fish oil have increased 180, 225 and 284
percent, respectively.

Fishmeal makes up nearly 50 percent of the total feed
cost. From 2000 -2008 the price has more than doubled.

Another costly ingredient in fish feed is-color —
pigments/binders, which are less than_1 percent of the
dlet account for 13 percent of costs
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Price index (2005=100) of key (a) food commodities and grains and fishmeal and
(b) plant and fish oils, used for animal feeds and human consumption
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Commercral» Sy_stem'

Larger pellets were more efficiently consumed and S|gn|f|cantly
Improved growth rates of juvenile pompano. A 7 week trial delivering
equal feed rates resulted in a 10% weight improvement in fishited
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feed waste management
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