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In aquaculture, feed represents
the most expensive component
of the production costs
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Background Information

The FCR of Atlantic Salmon Farming
salmon was improved

by 20% during five
generations of

selection (Gjedrem et
al., 2012).
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Norwegian Salmon. Production Cost 2012

47 %

1 Feed
1 Others items

The estimated feed loss from commercial
sites is 5-7 percent (Gjosaeter et al 2008)
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Norwegian Salmon. Diet Composition 2010

8.4 % 2.2%
s 24.8%

12.5 % M Fishmeal

_ u Fisholl
Nutrients :
Nutritional Requirements u Plant protein
Digestibility O Plant oll
Replacing fish meal I Binders

Replacing fish oll
Fillet lipid
Diets

1 Microingredients

35.5% 16.6 %
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Background Information

Tropical Marine Fish Farming

Feed: >70% Production Costs

FCR: > 2.0

Cif/‘-') Genetics Handling
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Background Information

Nutritional Requirements
Cobia, Rachycentron canadum

Available online at www.sciencedirect. com
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Juvenile cobia (Rachyecentron canadum) can utilize a wide range of
. . . L. . . protein and lipid levels without impacts on production characteristics
Optimal dietary protein and lipid levels for juvenile
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Effects of dietary starches and the protein to energy ratio on FW: 92 g

growth and feed efficiency of juvenile cobia, Rachycentron
canadum
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Background Information

Nutritional Requirements
Florida Pompano

IW: 4.6 g
FW: 31.5 g
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ELSEVIER Aquaculture 169 (1998) 225-232

The effects of dietary protein level on growth, feed
efficiency and survival of juvenile Florida pompano
(Trachinotus carolinus)

Juan P. Lazo *, D. Allen Davis, Connie R. Arnold
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Consumption (intake)
Nutritional Requirements
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In vivo digestibility
Nutritional Requirements
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Open Formulation
Ingredients

In vivo digestibility

In vitro digestibility
Nutritional Requirements
Taurine

Replacing Dietary Fishmeal
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Dietary Protein/Energy Ratios
for Adult Florida Pompano,

Trachinotus carolinussrowth,

Feed and Nitrogen Utilization
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Materials and Methods

Feed Formulation

Protein/Energy (DP/DE)ratios

Experimental diets G
Diet 2 Diet 3 Diet 4
31.82 25.14 32.53 41.00 39.95
22.00 15.00 19.00 28.00 24.00
10.00 10.00 10.00 6.19 10.00
22.92 40.28 29.21 12.68 14.87
10.27 6.46 6.29 9.92 6.27
0.50 0.50 0.50 0.50 0.50
0.20 0.20 0.20 0.20 0.20
0.05 0.05 0.05 0.05 0.05
2.24 2.37 2.22 1.46 4.16
51.6 47.4 48.7 46.3 42.9
18.4 14.4 19.0 19.5 20.2
% = - 0 -
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Materials and Methods
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Amino Acid Profile

Experimental diets

Arginine
Histidine
Isoleucine
Leucine
Lysine
Methionine
Phenylalanine
Threonine
Valine

Alanine
AsparticAcic?
Cysteine
GlutamicAcidP
Glycine
Proline
Serine

o

26.3
135
21.9
43.7
29.2
121
24.6
19.7
25.3

30.4
27.6
1.40
45.9
27.9
27.2
20.6

2 3 4

g/kg (dry weight basis)
24.3 28.2 26.2
11.1 12.5 13.2
21.7 23.7 21.6
42.8 45.7 44.5
25.9 32.2 28.9
9.50 11.0 10.8
23.3 25.0 24.6
17.6 20.7 19.7
24.8 27.0 25.1
29.2 32.5 30.5
26.2 30.7 27.5
1.10 1.40 1.50
47.1 50.1 47.1
25.9 28.9 27.2
27.8 28.3 28.2
18.1 21.1 20.9

26.4
12.9
22.2
45.4
27.4
111
25.3
19.6
25.6

30.7
27.3
1.40
49.1
27.7
29.6
21.3




Materials and Methods

Experimental conditions

U 15-1000 L tanks -
- o I t Flow through on well water
l.J. Ben:(er stﬁndplpe,lextefr?a t;ee 1000% daily water exchange
lf Séch Waze on Ztedrnatlng ays 0 24.3+t0 5°C
. Dl_p oned as nze 9] -y 0 33.1+0.05ppt
9 |:letz_were (r):rcl)oor:nfy 68585'51”9 o U 8.6+1.7 mg/L
u reedingat U900 h for 86 days tor 10 min ., 7.2-8.0pH
or apparent satiation
UNIVERSITY h_ -----
OF MIAMI

L)



Materials and Methods

Experimental Fish

A Spawned, reared, and raised at
UMEH

A Initial stocking density ~ 3 kg/in
A Initial mean weight ~255.5 g
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Results

Growth Study

Diet Diet 1: Diet 2: Diet 5:
26.2 mg k3 25.4 mgkJt 21.7 mg k3

Growth after 88 days

Final biomass
(g fish tank-1) 68772752 6746605 6774:1582 67192762 6226+4632
Initial mean wt (g) 26921 288+38 255+10 247+1 24T+22
Final mean wt (g) (607496 ) 634:98 580+96 560:05 ~  519:81
Weight gain wt (g) 338.2+102 347.26262 325.7%#102 312+23.5ab @a@
SGR 0.92+0.052 0.90+0.042 0.93:0.012 0.92+0.052 0.84+0.092
MDP 10.4+0.42 10.3+1.42 9.8+0.52 9.8+0.6° }%
FE 0.3740.0052 0.38:0.02 0.38:0.022 0.36£0.020 @&o.@
PER 0.68:0.012 0.76+0.05* 0.74+0.042 0.72+0.04 0.71+0.072
FCR 2.740.032 2.6+0.172 2.6t0.15 2.740.16* @
NRE 29.17#1.03  33.486.606  26.03:4.28 2342599  23.450.78
Survival (%) 100 100 100 100 100
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Discussion

Growth Study

A Diets1-4 (23.326.2 mg k3) were
optimal for growth, FCR, and FE

UNIVERSITY
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Digestibility
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Materials and Methods
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Proximate composition (% as-fed basis)

Ingredients
RSBM SPC SPC Hamlet
(Solae) (Selecta) Protein
Dry matter 88.1 90.7 95.1 92.6
Crudeprotein 44.6 61.9 63.6 53.8

Crude lipid 3.6 15 2.6 3.4
Ash 5.3 5.1 4.9 5.6

Fiber 3.1 2.5 4.4 2.8
Energy (calg) 4,077 4,377 4,296 4,433

Arginine 3.6 5.0 5.2 3.7

Histidine 1.3 1.8 1.8 1.4

Isoleucine 2.3 3.1 34 25
Leucine 4.1 54 59 4.2

Lysine 3.1 3.7 4.1 3.1

Methionine 0.4 0.7 0.7 0.6
Phenylalanine 2.7 4.0 4.1 2.9

Threonine 2.1 2.7 2.9 2.2
Valine 25 33 3.6 2.7
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Digestibility

_ ADC of Test Ingredients

ADC ADC
Protein Energy
RSBM a 74.2t2.38¢c  59.1+1.57 Db

SPC (Solae) ( 80.6£0.023 (68.6+0.29 &
SPC(Selecta) 72.5+£1.79c (68.2 = 0.17

Hamlet Proteir 771+1.90b 58.4+1.38Db

a Defatted soybean meal (roasted, solvent-extracted)
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Effect of ReplacinDietary Fishmealith Soy
BasedProductson Growth Performance on
NearCommercialdze Cobia, Rachycentron

canadum
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Systems

12 Tanks
4.5 Tons Each
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Digestibility
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Background

Novel Soy Breeding =
Programs

- Not genetically modified soy varieties

(NonGM)
- 25% more protein density
- Reduced antnutritional factors
. 85% less protease inhibitors SG = 301 O
9 Navita
e 4 Premium Feed
Ingredients
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Experimental diets

=

Pollock FM 612.6

Dextrin 120.0

Menhaden Ol 69.4

Mineral Premix 50.0

Vitamin Premix 40.0 -~ 700.0

Carboxylmethytellulose 30.0

Celufill 73.0

Yttrium oxide 5.0

Test Ingredient B 300.0
total 1,000 1,000

Test ingredients: SG-3010 and regular (commodity) soybean meal
OF MIAMI

iJ Diets made by the Oceanic Institute, Hawalii



Digestibility

_ ADC of Test Ingredients
Navita®-3010 Regular SBM
Protein 9 a 68.51+9.80Db

Essential

Amino Acids

Arginine 97.85+£1.56 Db
Histidine 79.16 £+ 3.80 b
Isoleucine 58.09+2.32b
Leucine 76.29+5.87al 64.78+2.63b
Lysine 68.32+2.13a| 64.98+1.77Db
Methionine  ( 76.64 £5.02 aK82.02£ D49 b

73.12 +5.08 a
41.48+3.68Db
53.39+£1.82Db

Phenylalanine
Threonine
Valine

UNIVERSITY
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Diet Formulation

Mineral )
HEAEEE SPC SIIEET Navitan LIEEY Menhader vitamin Glycine Taurine Lysine D.I: :
meal meal flour oil premix HClI Methionine

Cgi”ettro' 103 320 00 160 6.0 60 1.0 05 00 0.1 2.4

Cellufil

MXSB}Iiet 30.0 280 0.0 16.0 8.1 6.0 16 12 0.2 0.2 3.0
bl GA
diet @ 190 0.0 37.7 159 8.3 6.0 16 12 0.1 0.5 1.4

—

bl DA
highdiet 150 00 454 15.0 8.6 6.0 18 15 0.1 0.6 0.2

Formulationof the experimental diets (g/100 g of dry diet) fed to adults, cob®achycentron canadum
MXSB- soybearbased diet in which the incorporation of soybean meal has besaximized (Salze et al. 2010)
Navitax high=b | @AaIlF SR RASG Ay GKAOK (GKS AYyO2NLR2N}XGA2Y 2F b
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Results - 91 days

V)
Final We/io ht Specific Mean Gross  Protein Feed
mean wt Ga?n Growth Daily  Protein Efficiency Conversior FIFO
(kg) Ratio Intake Intake Ratio Ratio
Cgin;trm 785 0.6:0.2 35915 16.9:0.7 0.9:0.05 2.4:0.15 2.8:0.1¢
I\gi(jB 3.30.7 64.1 0.5t0.14 34.42.4 17.0+t1.2 0.80.05

b(;_?)\ 3.3:1.0 753 0.6:0.21 36.140.3 17.50.1 0.9+0.02
e

bl A 3.1+0.6 73.1 0.60.15 35.9%5.5 18.(x2.7 0.8+0.03
high diet

Initial Average Weight/Fish=1.86.3 kg

UNIVERSITY Initial Average Biomzs's;'sj;c{oﬁl.13kg/m3
Final Average Biomass=8#M54 kg/n?
3




FIFO-Ratio

FIFO = Fish in: Fish out (level of fishmeal in the diet + level of fish oil in the diet) /
(vield of fishmeal from wild fish + yield of fish oil from wild fish) X FCR

3,0
25 2,8
U 2.0 - 2.3
E y
o 1,5
L S 1,5
L E— 1,3 1,3
" 10 1,207 1 1.2
’ 1
0,5
0,0
Harvest 1 Harvest 2 Harvest 3
M Control ® MXSB M Navita ® Navita high
UNIVERSITY
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Aquaculture 416-417 (2013) 328-333
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Replacement of fish meal by a novel non-GM variety of soybean meal in @CmMark
cobia, Rachycentron canadum: Ingredient nutrient digestibility and
growth performance

Jorge A. Suarez **, Carlos Tudela?, Drew Davis ¢, Zachary Daugherty ®, Matthew Taynor ?, Lindsay Glass ?,
Ronald Hoenig ?, Alejandro Buentello °, Daniel D. Benetti

4 University of Miami, Rosenstiel School of Marine and Atmospheric Science, 4600 Rickenbacker Causeway, Miami, FL 33149, USA
b Schillinger Genetics and Navita Premium Feed Ingredients, 4401 Westown Parkway, Suite 225, West Des Moines, IA 50266, USA

ARTICLE INFO ABSTRACT
Article history: A constraint for the expansion of cobia aquaculture is the availability of high quality formulated diets which re-
Received 12 August 2013 duce or eliminate fish meal (FM) protein. Therefore, the nutritive value of a novel soybean cultivar, Navita™

Received in revised form 24 September 2013
Accepted 26 September 2013
Available online 2 October 2013

(Navita, non-genetically modified and selectively bred soy), and regular, commodity soybean meal (SBM,
de-hulled, defatted, roasted and solvent-extracted) was evaluated for cobia, Rachycentron canadum via separate
digestibility and growth trials. In the first experiment Navita's apparent digestibility coefficients (ADC) were
higher than those of SBM for nearly every nutrient evaluated. Crude protein ADCs were 82 and 69% for Navita

Iéﬁﬁﬁord& and SBM, respectively. Apparent DC for amino acids ranged from 68 to 109% for Navita whereas, amino acid
Digestibility ADCs for SBM varied from 42 to 98%. The feeding trial utilized fish of a size that more closely resembles commer-
Non-GM soy cial cobia stocking (1.8 kg), and was conducted over a 91-day period. Experimental diets (iso-nitrogenous and
Fish meal replacement iso-energetic) were formulated such that 67% of the FM protein in the reference diet was replaced by either a
Aquafeeds combination of SBM + soy protein concentrate (SPC, Solae Profine®) labeled MXSB-diet, or by a combination

of SPC + Navita; Navita-diet, hereafter. A fourth experimental diet had 80% of the FM protein replaced by a com-

himatiamn AF Narnta L CIN anmd arae idantHfEad ac Nawnta il NAa cionifAcrant Aiffarancrac fD~N NEN sarara nlhcamrad 1o



Discussion

A First time study done on near
harvestable, commercial size
cobia

A 80% FM replacement, with
soy-based products Is

possible

A With amino acid mix of (0.5% |
DL-Methionine, 1.6% Glycine,
and 1.5%lauring

A NonGMNavitahas
significant potential to serve
as a fishmeal replacement
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