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Food for thought….

We have heard how lipids can affect the physiology of the fish; now we are going to look at the feeds and their contribution.

What has changed in the last 10 years or so… feed changes, possible impact




 Diet composition or methods of 
manufacture of artificial feeds 

 Changes in the composition of 
artificial feeds 

 Feeding protocols or practices 
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These are the questions for discussion, will talk about the first two.




 Method of feed manufacture

 Moisture level

 Ingredients
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To address the questions we’ll see what has changed in the feeds.  Look at some feed history.



 Pelleted

 Extruded (hot)
◦Higher digestibility
◦Higher available energy
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This change came about around 1992.  Extruded feeds were starting to be used by our fish culturists in the Pacific Northwest.  Region 1 didn’t have these feeds on contract so we were still using pelleted or cold extruded (BioOregon) feeds.  Around 2000 changes were starting for us.  Hatchery managers were making the change and buying extruded feeds off contract.



 BioMoist feed

 Dry feed 
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BioMoist was around 22-25% (28%) moisture; BioDiet around 20%.  Dry feed is less than 10%.  On a dry matter basis:
BioVita 54.6 % protein, 24 % lipid; BioMoist 58.0 % protein, 20.7% lipid  (protein /energy ratios)

Hatcheries were beginning to switch to Moore-Clark/Skretting feed (dry)  in 2000 although the Springer hatcheries stayed faithful to the moist feed until it was no longer available.








BioMoist 43.5 pro, 15.5 lipid, 6.5 ash, 25.0 moisture



BioVita BioMoist

Protein 54.6 58.0

Lipid 24.0 20.7
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Are the two feeds different?  Higher lipid in the BioVita but also higher protein in the BioMoist.  Protein will be used for energy if the lipid level is inadequate. 

Feeding methods + feed could negatively impact the fish.  Fish are often feed at high levels to get them up to size for tagging.  This high level of feeding produces fast growth early in the fishes’ development possibly causing the fish to decide to mature early.
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Many hatcheries started switching to Moore-Clark (dry extruded feeds) during FY 2000, FY2004, Moore-Clark on federal contract, BioOregon (moist feed) stopped production summer of 2006.  From 1994 to 2001 the sales of moist feed were cut in half.  Many hatcheries were switching off of the moist feed.  Hatcheries raising spring Chinook stayed faithful to the moist feed until it wasn’t available.



 Endocrine disruptors

◦ Hormones
 11-Ketotestosterone
 Phytoestrogens

◦ Contaminants
 PCBs
 Dioxin/Furans
 Pesticides
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ClCl

Cl Cl
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These compounds are found in the feeds.  Can alter fish development.  Phytoestrogens from the soy protein concentrate.



Manufacturer/
variable

Pre 1979 1999 2001-2003

A
Total PCBs 100–230 (n = 3–

4) 
43 and 107 (two 
samples) 

ND*

14 DL-PCBs ND 6.7 and 4.4 1.4–4.0 (n = 6 
of 10)

DDT metabolites 10–340 (n = 3–
4)

50 and 50 (two 
samples) 

8.4–31.0 (n = 7 
of 10)

B
Total PCBs ND 90.2 (one 

sample) 
ND

14 DL-PCBs ND 5.2 0.4–3.0 (n = 7 
of 14)

DDT metabolites ND 30.7 (one 
sample) 

4.0 (n = 1 of 14)

ND=no data; ng/g wet weight
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Positive note, contaminant levels are going down.
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