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iR 1. NPY 1. CART
2. MCH 2.POMC
3. R&kFEOrexins/hypocretins | 3.GLP
4. AGRP 4.CRF
5. HARK Galanin 5.5 B E Insulin
6. iR M A2 R 6.1 & 3 Serotonin
Endogenous opioids
7. MR K= 7. $BZZ P& E FENeurotensin
Endocannabinoids
5hE 1. iRz Rk Ghrelin 1. YYRK Peptide YY
2.7AEE ERRE Apelin 2. CCK
3. EEE Leptin
A. R BRIEMZBK Amylin
5. & Insulin
6. GLP
7. BBS
8. (R BRMERHME (GnRH)
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Fig. 2. Singlestage continuous culture system (reproduced with permission from Macfarlane et al., 1989
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Dietary eicosapentaenoic acid supplementation accentuates hepatic triglyceride

accumulation in mice with impaired fatty acid oxidation capacity
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Aquaculture Nutrition 2013 19, 128-138

An analysis of the effect of diet and genotype on protein
and energy utilization by the black tiger shrimp, Penaeus
monodon — why do genetically selected shrimp grow faster?

B. GLENCROSS"?, S. TABRETT", S. IRVIN', N. WADE'?, M. ANDERSON'~,

D. BLYTH"?, D. SMITH'*, G. COMAN'* & N. PRESTON'=
YV CSIRO Food Futures Flagship, Brisbane, Qld, Australio; * CSIRO Marine and Atmospheric Research, Brisbane, Qld,

Australia

Abstract

Selected {G8) and wild-type (W) genotypes of black tiger
shrimp {(Penaeus monodon) juveniles (initial weight G8 =
9.14 £ 0.36 g per animal and W =844 + 0.10 g per ani-

mall swara fad aither Af frua diat fimee in a clearasmater fanl

their growth and impaired their potential as demonstrated
by a curvilinear response of growth tointake. By compari-
son, those shrimp fed the HSD diet had a relatively linear
growth response to intake.
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Evidence of genotype-diet interactions in the response of rainbow trout
(Oncorhynchus mykiss) clones to a diet with or without fishmeal at early growth

Mathilde Dupont-Nivet *#; Francoise Médale ®, Julien Leonard?, Sandrine Le Guillou?, Franck Tiquet®,

Edwige Quillet?, Inge Geurden °
* INRA, UMR 1313 Génétique Animaie et Biologie Intégrative, F-78350 Jouy-en-josas, France

Y INRA, UMR1067, Laboratoire de Nutrition, Aquaculture et Génomique, F-64310 St Pée-sur-Nivelle, France
© INRA, UE750, Unité Expérimentale Piscicole, F-78350 Jouy-en-Josas, France

ARTICLE INFO ABSTRACT

Article histery: This study examined the genetic variability and genotype x diet interactions during early growth (initial
Received 25 November 2008 mean body weight 1.2 g} among seven heterozygous clones of rainbow trout, Oncorhynchus rmykiss. The
Received in revised form 16 June 2003 clones were hand-fed a diet containing either fishmeal or plant proteins during a 49-day trial divided into

Accepted 18 June 2009 two periods (P1, 26 days, and P2, 23 days). Weight, variation of weight within clone, feed intake, feed

efficiency and mortality were calculated for hoth periods.
There was a highly significant effect of diet and of clone for all traits at both periods, except for feed efficiency
and mortality at P1. Highly significant interactions between diet and clone were also recorded for all these

Keywords:
Rainhow trout
Oncorhynchus mykiss

Isogenic lines traits, except for mortality at P1. The occurrence of genotypex diet interactions when feeding juvenile
Plant-protein source rainbow trout with an all plant-protein diet indicates that a highly performing genotype on a fishmeal diet
Fishmeal replacement may perform poorly when fed a plant-protein diet. Interactions were found for the two major determinants

Genotype environment interaction of grawrth ie feed intale and feed efficiency showine that the dietarv resnnnse differs according tn the
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Declaration

Ecological value

Aqualife 17 Compo- | Digesti- | Energy

Extruded " sition bility istr m
Grossenergy | 22.4MJ | 0.89 ] Fero.89 6. my |

9350 Jecal Nitrogen discharge
?x’wme 18.1 MJ per 1,000 kg production

4317 keal 80+
Crude protein | 42.0% 0.91 39% i
Crude lipid 22.0% 0.92 | 44% |
NFE 19.5% 0.88 17% |
Fibre 2.4% | |
Ash 5.9% B
Toral P I 0.9% Dissolved N Setleable N
|Available P 0.7% Phosphorus discharge
[Mei’ +Cys 1.4% per 1,000 kg producrion

20+ 1

Composition 1. ) e e

Soyaprotein + Fishmeal - Fish oil
Wheat * Bloodmeal
Vitamins -+ Minerals

fl i P

Feeding guide

% feed (kg feed per 100 kg fish per day)

g | cm mm

Fish size Pellet size| °C

|
2 4 6 8 10 12 14 16 18 20 |

15- 50 | Ii-16 |
50- 150 | 1623 |
I50- 400 | 23-32 |
400- 800 | 32-40 |
800-2000 |  40-53

LU RN

077 094 1.13 1.32 1.51 1.68 1.81 1.85 1.76 1.46 |
056 048 081 095 1.09 12! 1.30 134 1.27 105

| 041 051 060 071 08 0.50 0.97 099 095 078 |
11033 040 048 056 0465 072 077 079 075 062 |
| 026 031 038 044 050 0.56 0.60 0.2 0.59 0.49 |

Oxygen table

kg oxygen per 1,000 kg fish per day when feeding cf. table

Fish size |Pellet size| °C !
2

g cm mm | 4 [ 8 10 12 14 16 18 20 |
15- 50 1-16 | 2 | 2.8 3.z 4.0 4.8 54 6.2 6.9 7.6 8.2 8.4
50- 150 16-23 | 3 22 2.6 3.1 3.7 4.3 4.9 55 &1 6.5 4.7
i50- 400 | 23-32 | 4 | 1.8 2.1 2.5 3.0 3.5 4.0 4.5 4.9 5.3 54
400- 800 32-40 5 1.5 1.8 2.2 2.5 2.9 3.4 3.8 4.2 4.5 4.6
E 400-2000 | 40-53 7 1.3 L5 1.8 2.1 2.5 2.8 3.2 3.5 2.8 R
a
Glondar 34/5 Dansk Drreafoder A/S) Tal. (+45) 97 1307 72 Biamar Lrd,, Sridge House Tei. 0181 891 0773
Myiiws Erichsensvey 35 Fox [+451 97 133002 49 london Road, Twickennam Fox 0181 892 2822

DK-7330 Brande, Denmark

Middlesex TWI I1EE, UK

Declaration

Aqualife 17
Extruded

Compo-
sition

Digesti-
bility

Energy
distribution

Gross energy

22.4MJ

0.89

5350 Rcal

Metrabolizable
Energy

18.1 MJ

4317 Rcal

Crude protein

42.0%

0.91

39%

Crude lipid

22.0%

0.92

44%

NFE

19.5%

0.88

17%

Fibre

2.4%

Ash

5.9%

Total P

0.9%

Available P

0.7%

Met +Cys

1.4%

WK PR 2 B A b R
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Trout
Fresh

QAQUCI li fe I Grower

Aq uali fe | Z_/ Ecological value

Declaration Ecological value
Aqualife 17 Campo- | Digesti- | Energy 3
Extruded | sition | bility Histriburi [ o raomas s | - FCR 1.00 {18.1 MJ}
Grossenergy | 22.4MJ | 089 O remosy et mn | 1 } FCR 0.89 (16.1 MJ)
5350 keal
Nitrogen discharge
?'mm’wme (8.1 MI per 1,000 kg production
LA %07 Nitrogen discharge
Crude protein | 42.0% 0.91 39% per "000 kg pradu“ion
Grudelipid | 22.0% | 0.92 | 44% |
NFE 19.5% 0.88 17% | |
Fibre 2.4% i
Ash 5.9% - 80 —
Toral P | 0.9% . Disoived N Setdeable N
|Available P 0.79% Phosphorus discharge
+C) 1.4% per 1,000 kg production
[Mei’ Vs 204 X 6 o ¥
Composition s J ————

:l 40_/__31.2

Soyaprotein + Fishmeal - Fish oil
Wheat * Bloodmeal

Vitamins - Minerals | 6‘0 5.4
Feeding guide % feed (kg feed per 100 kg fish per day| /_—I I II.E
Fish size Pellet size| °C | Dissoived N Settleable N
g | cm mm 2 4 6 8 10 12 14 16 18 20 |

15 50| 1i16 |

DK-7330 Branae, Denmark Middlesex TW1 IEE. UK

2 077 094 1.3 1.32 151 168 1.81 1.85 176 l.46 | L . ___ & e L]
50- 150 | 16-23 3 056 048 081 095 1.09 12! 1.30 134 1.27 105
I50- 400 | 23-32 4 | 041 051 060 071 08 0.50 0.97 099 095 078 |
400- 800 | 32-40 5 | 033 040 048 056 065 072 077 079 075 0.62 I
800-2000 |  40-53 7 | 026 031 038 044 050 056 0.60 0.62 059 0.49 |
Oxygen table kg oxygen per 1,000 kg fish per day when feeding cf. table |
Fish size |Pellet size| °C ! =
g cm mm | 2 4 [ 8 10 12 14 16 18 20 | o
| = ] —
15- 50 1-16 | 2 | 2.8 3.z 4.0 4.8 5.4 6.2 6.9 7.8 8.2 8.4 | ™ o
50- 150 16-23 | 3 | 2.2 2.6 3.1 37 4.3 4.9 5.5 &l 6.5 8.7 i \ u .
i50- 400 | 23-32 | 4 ! 1.8 2.1 2.5 3.0 3.5 4.0 4.5 4.9 53 5.4
400- 800 32-40 5 ! 1.5 1.8 2.2 2.5 2.9 3.4 3.8 4.2 4.5 4.6 H
800-2000 |  40-53 7 1.3 1.5 i.a 2.1 2.5 2.8 3.2 3.5 kS R i
|
Glomar ASS (Dansk Srreafoder A/S)  Tal. (+45) 97 13 07 22 Ziomar Ld., Sridge House Tei. Q181 891 0773 I[
Mylius Erichsensvey 35 Fox [+451 97 133002 49 london Road, Twickenham Faux 0181 892 2822 |
i
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Trout
Fresh

©4qualife | « | Ecological value

Aqualife L

Declaration Ecological value - FCR 1.00 {18.1 MJ}

Aqualife 17 | Cc.nmpe- Dig.-qn!- Energy
Poruded | fon | P pm | oo | { ] FCR 0.89 (16.1 MJ)
Gross energy | 22.4 MJ 0.89 [_] Fer 0.89 (16.1 MJ) |

5350 keal

Nitrogen discharg

:leraboﬂzuble 18.1 MJ per 1,000 kg prodnc:&m

4317 keal a0 -

| Phosphorus discharge
Crude protein | 42.0% 0.91 39% .
Crude lipid 22.0% 0.92 44%
i | per 1,000 kg production
Fibre 2.4% |
Ash 5.9% . ! 2 o =
Toral P | 0.9% . Disoived N Setdeable N
|Available P 0.79% Phosphorus discharge
[Mei’ +Cys 1.4% y per 1,000 kg producrion
20 I 5

Composition 15 ) — 1

Soyaprotein + Fishmeal - Fish oil
Wheat * Bloodmeal

101

Vitamins - Minerals

Feeding guide % feed (kg feed per 100 kg fish per day) 5 = 2.0 1.2 2.0 1.8
Fish size Pellet size| °C | *
g | cm mm 2 4 6 8 10 12 14 16 18 20 |
15- 50 | 11-16 | 2 077 094 113 132 151 168 1.81 1.85 176 1.46 | O"
50- 150 | 16-23 | 3 056 068 081 095 1.09 121 1.30 134 127 1.05 |
150- 400 | 2332 | 4 | 041 051 060 071 081 090 097 099 095 078
400- 800 | 32-40 5 | 033 040 0.48 056 0.65 072 0.77 079 075 0.62 | Diso'\’&d P Setﬂeable P
800-2000 | 40-53 7 | 026 031 038 044 050 056 060 0.62 059 0.49 | | .
|
Oxygen table kg oxygen per 1,000 kg fish per day when feeding cf. table
Fish size |Pellet size| °C |
g cm mm | 2 4 [ 8 10 12 14 16 18 20
15- 50! 1116 | 2 | 28 33 40 ‘46 54 62 69 76 82 84
50- 150 | 1623 | 3 I 22 26 31 37 43 4% 55 61 65 &7
150- 400 | 2332 | 4 18 21 25 3.0 35 40 45 49 53 54 [ —
400- 800 | 32-40 L) LS 1.8 2.2 25 2.9 34 38 42 45 4.6 ™ n u
800-2000 |  40-53 7 1.3 L5 18 2 25 2.8 32 35 1.8 19
Blomar ASS Dansk @rreafoder A/S) Tel. (+45) 97 1307 22 Biamar Lrd., Sridge Howse Tei. 0181 891 0773 |
Mylius Erichsensvey 35 Fox [+451 97 133002 49 london Road, Twickenham Faux 0181 892 2822 |

DK-7330 Branae, Denmark Middlesex TWI 1EE, UK il
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Feeding guide % feed (kg feed per 100 kg fish per day)

Fish size Pellet size| °C
g cm mm 2 4 é 8 10 12 14 16 18 20
15- 50 11-16 2 0.77 094 1.13 1.32 1,51 1.68 1.81 1.85 1.76 1.46
50- 150 16-23 3 0.56 0.68 0.8 0.95 1.09 1.21 130 134 127 1.05
150- 400 23-32 4 0.41 0.51 0.60 0.7 081 0.90 0.97 0.992 095 0.78
400- 800 32-40 2 0.33 040 0.48 056 0.65 0.72 0.77 079 0.75 0.62
800-2000 40-53 7 0.26 031 038 044 050 0.56 0.60 0.2 0.59 0.49
| |
Oxygen table kg oxygen per 1,000 Rg fish per day when feeding cf. table
. ) : g o |
Fish size Pellet size C |
g i cm | mm 2 4 é 8 10 12 14 16 18 20 |
; 1 ‘
15- 50 i I-16 2 2.8 3.3 4.0 4.6 5.4 6.2 6.9 7.6 8.2 8.4
50- 150 16-23 | 3 2.2 2.6 Sal 3.7 4.3 4.9 85 6.1 6.5 8.7
150- 400 i 23-32 4 { 1.8 2.1 28 3.0 3.5 4.0 4.5 4.9 &.3 5.4
400- 300 | 32-40 E 1.5 1.8 . 2.5 249 3.4 3.8 4.2 4.5 4.6
800-2000 I 40-53 7 1.3 1.5 1.8 ) A% 2.8 Sl 3. 5 3R 3.9

L L R L) T

]
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- : : Carbon footprint manufacturing' R lfgn
Consolidated statemient of financial pos (tonne C0.)
2

(€ x million)

Equity attributable to owners of Nutreco 32222 1
75

Balance sheettotal

263,131
229 957
3 151,138 -

Capital employed
Net debt position I

2009 2010 2011 2012 2013 2014 2015

Baseline Target
{:ash ﬂﬂw {{: X n"ll”ll:ll"l} 1 The reported carbon footprint refers fo Scope 1 and Scope 2 emissions as

defined in the GHG Pratocol. These are absolute (fotal) figures for both 2009
MNet cashfrom {}pera‘“ ng activities and 2012. If we correct this figure for the companies acquired and sold in this 004 2005 2006 2007 2008

period (in accordance with GHG Protocol precedures) the reduction in 2012

would have been 50 48% of the 2009 emission 2011 data include emissions

AGE]UiSiﬂUTISfdi SPGSE I 5 ﬂf su b5|d iE F‘iES from operations acquired at the end of 2011, which were not included in
the footprint reported last year. . .
Acquisition of property, plant-and equipmer. R - esult for the period attribut
and intangible assets © 4377 -92.4 to owners of Nutreco?
— o
o € x million
Sustainability 519

Percentage of Top 300 suppliers engaged onvendor

policy** ~100% [ 38% Ak

90
C0, reduction percentage manufacturing (baseline 2009) _\)53% 36% 73
Number of sustainability assessments done for

nutritional solutions 15 1

-142
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