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INDUSTRIAL GRADE FORAGE

Landings tonnes

Gulf menhaden |Srevoortio potrans] 475,000
Atlantic menhaden [Brevoortia tyrannus) 212,000
sand-eel |[Ammadytes spp.) 486,500
Total 1,17%,000 tonnes of which 100% converted

FOOD GRADE FORAGE

Pernuvian anchaovy (Engraulis ringens) B 465,000
laganese anchovy {Engrowts joponicus) 1,567,000k
South african anchovy |Engrouis emcrasioolis) 228,000
sprat (Sprattus sprattus) 000
Blue whiting (Micromesistius poutassou) 678,500
Capelin fidafiofus wifosus) 958 500
Tatal 12,162,000 tennes of which an estimated 90% was converted

PRIME FOOD FISH

Atlantic herring (Clipea farengus] G55, 500
European sardine [Sarding pilchorous) 630,000
Chilean jack mackersl | Tracfurus mirphyar) 1,890,000
lagramese jack mackerel (Trrcfarus faponicdas) 220, GO
Chusts mackerel (Sromber fapanicous) 1,403,500
Califormian sardime {Sovding sogox coerulea) 556,000
south African sardine [Sordina sapm) 263,000

Total 5,708,000 tonnes [average landings 2001 —
was converted

200&) of which an unknown percentage

Future

Predicted by FAO for 2025
{2016}

Source: Wijkstrom, 2011



FIGURE Q Use of Fishmeal in Aquaculture in 2016 FIGURE S Use of Fish 0Oil in Aquaculture in 2016
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World’s fishmeal and fish oil supply (000 metric
tonnes)

I Fishmeal =Fish oil

Aquaculture feed
from all sources

Fishmeal and
oil used as .
aquaculture feed
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Source: Fry, J.P. et al., 2016. Environmental health
impacts of feeding crops to farmed fish. Environment
International, 91, pp.201-214. Available at:
http://dx.doi.org/10.1016/j.envint.2016.02.022
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Figure 6. World fishmeal and fish oil ¢ ption by aquacul compared with growth in ‘fed’ aquacul-

ture (millions of tonnes) during 2000-2010 (Solid line = Fed aquaculture; Broken line = Fish meal in aqua-
culture; Dotted line = Fish oil in aquaculture), (left hand vertical axis refers to fed aquaculture; right hand
vertical axis refers to world fishmeal and fish oll consumption by fed aquaculture). (Shepherd & Jackson
2012, based on data from IFFO and FAO 2012a) (33.2)

Source: Shepherd, 2012
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Ingredient sources (% of the feed) 1990-2013
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Fig. 1. Nutrient sources in Norwegian salmon farming from 1990 to 2013. Each ingredient
type is shown as its percentage of the total diet. Source: EWOS, 2015

Ytrestoyl, et al. (2015) Aquaculture 448 365-374
http://dx.doi.org/10.1016/j.aquaculture.2015.06.023
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% 'he Appeal of Fis
Rabobank

Fishmeal's Transformation from a Commodity to a
" it High-FPrice Strategic Marine Protein

Rabobank (2015)

Parting Message

Jackson (2012): “Fishmeal will increasingly become a Shepherd (2006)

strategic ingredient used at critical stages of the life- Fishmeal and fish oil, once commodities, are
becoming high value strategic dietary ingredients,

cycle when optimum performance is required.” used at critical points in the life cycle of many
aquaculture species.

This ensures that the fixed volumes of thess
renewable resources will be sufficient to mest the
growing global demand for healthy sea food and
reduce the pressure on over-sxploited stocks of
fish for human consurnption.
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Protein, fat,
carbohydrate
(species dependent),
micronutrients

N

FMFO provides:

Good amino acid balance (including But optimal nutrition requires:

essential aas) * Good amino acid balance (including
Provision of essential fatty acids (e.g. n-3s) < | esse.nt.|al aas) . _

Vitamins * Provision of essential fatty acids (e.g. n-3s)
Minerals * Vitamins

e Minerals



Vitamin requirements of salmon and growing

chickens (IU or mg/kg dry diet)

Vitamin ______ Sslmonfirout  Chickens
Vitamin A 1500

Vitamin D
Vitamin E

e Current evidence base is incomplete; —
Riboflavin
 Knowledge is based on deficiency studies; Panicipenic scid
Biotin : 0.40
* Avoiding deficiency is different to Vianin,, . oo

optimising nutrition; Choline 500

myo-inositol not required

*values in yellow are lower for chickens

* There is also the question of carryover of

Extracts from: Ronald W. Hardy, University of Idaho, Fish Nutrition

vitamins & minerals into the nutrition of e e it hovds. art - hin e it el e/t
. 34001/33021.ppt
the aquaculture product, and benefits to

the consumer; Mineral requirements of fish

Macrominerals (g/kg diet) Microminerals (mg/kg diet)

* FM is a rich source of these materials — e oty

reducing inclusion rates may well have G ieon
i m p a Ct S Phosphorus* Manganese*

Sodium Copper

Potassium* Zinc*
Chlorine Cobalt
Magnesium* Selenium*
Sulfur lodine*

Molybdenum

* Required In the diet, but not always supplemented In practical feeds



http://www.pitt.edu/~super4/33011-34001/33021.ppt
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e Often overlooked;
* Very important in relation to feed intake;

* Fishmeal known to play an important role —
pr?csehnce of volatile compounds that are attractive 32
to Tis

Journal of Ocean University of China
June 2016, Volume 15, Issue 3, pp 561-567

Palatability of water-soluble extracts of protein sources
and replacement of fishmeal by a selected mixture of

”POOr palatab’ht ’S a IIMItlng faCtOl‘ for rePIaClng protein sources for juvenile turbot (Scophthalmus
fishmeal with other protein sources in aquaculture”  maximus)
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