AQUACULTURE | NFORMATI ON SERIES NO. 7

I NTERPRETI NG THE FEED CONVERSI ON RATI O

The feed conversion ratio - the FCR - is perhaps the nost m sused and
| east understood concept in all of aquaculture. By definition, it is the kg
or pounds of food required to increase the biomass in the pond by one kg or
pound. Many fish farnmers regard it nerely as a goal. For exanple, two fish
farmers are discussing mutual concerns. One says, "This past year | fed Al pha
brand feed and got a feed conversion of 1.6 and | am not too happy about
that." The other replies, "I fed Beta brand feed and got an over-al
conversion of 1.2." So, the first fish farner switches to Beta feed and -
guess what? The resultant FCRis 1.7. Now, this chap is quite concerned that
the other fellow did not know what he was tal king about or he |lied about the
1.2 feed conversion. On the surface of it, one mght think I have resorted to
fictitious humor to make a point. Not in the least. | hear stories such as
this quite frequently - especially during continuing educati on workshops and
fish farm ng trade shows.

In the foregoing exanple, there is another concerned participant - the
representative for Al pha Feeds. This individual has been touting the feed as
bei ng thoroughly eval uated and, energyw se, can generate a feed conversi on of
1.1-1.2. Hi s credibility could be somewhat in question as well as the
reliability of the manufacturer

The main problemin the exanple is that the one and perhaps both fish
farnmers as well as the feed conpany representative, did not fully realize that
the feed conversion ratio is nore than just feeding fish and neasuring the
wei ght gain. There are at many, perhaps nore than 20, factors intrinsic to an
aquacul ture systemwhich can affect the FCR, ten of which will be discussed.

It should be stated that the majority of high-quality, high energy
commercial trout and sal non feeds are fornmulated to provide an FCR of 1.1 to
1.2 if fed properly.

Consi deri ng each of the major causal factors affecting the FCR and
suggesting renmedi al measures should be an all-inclusive process. Each should
be considered as an individual and also as part of the whole.

1. Factor: COverestimating or underestimating the biomass of fish being
fed. If the biomass is greater than that being fed for, the weight gain
will less than expected and the FCR will be acceptable. On the other

hand, if the biomass is |less than that being fed for, the weight gain as
well as the FCR will be I ess than expected.

Sol uti on: The majority of cases of over or underestimating the bi omass
and/ or growth rate stemfromnot acquiring reliable inventory data.
(Cf. Aquaculture Information Series No. 4)

The inventory process should begin when the pond is stocked. Determne
t he nunber per kg and weigh the fish into the pond. At the conpletion
of the pond stocking determ ne the nunber per kg again. Al so,
anesthetize a group of 40 fish for individual |engths and wei ghts.

Cal cul ate the nean, nedi an, nidrange and standard devi ation val ues for

| engt hs and weights. Also, calculate the nmean condition factor. This



will detect size bias fromthe original population to the new
popul ation. It will also facilitate constructing the daily feeding
regi men.



If performance data are used to their fullest advantage, the FCR s
shoul d i nprove and the production costs reduced accordingly.

Factor: Feeding in conditions of less than optimal dissolved oxygen
Solution: The partial pressure of dissolved in the water at the outfal

of each pond should be not |less than 90 mm Hg. For nost facilities in
this represents 60-65% of saturation (Table 1).

Tabl e 1: Di ssol ved oxygen content (ng/l) of water when the pG is 90
nm Hg
Wat er Tenperature (°C) Di ssol ved Oxygen (ng/ 1)
0 8.32
1 8.10
2 7.88
3 7.66
4 7.45
5 7.28
6 7.10
7 6.92
8 6.76
9 6. 60
10 6. 45
11 6.31
12 6.17
13 6. 04
14 5.91
15 5.79
16 5. 67
17 5.56
18 5. 46
19 5.35
20 5.25

Factor: COverestimating or underestinmating the tenperature-dependent
gromh rate (mmday | ength increase)

Solution: Prepare an annual average weekly - or at least nonthly -
wat er tenperature chart. Use this in conjunction with either the
historical length increase or the I ength increase froman appropriate
tabl e.

Factor: |Inproper calculation of the daily feeding rate.

Solution: There are two reliable nmethods of calculating the daily
feeding rate for salnmonids. One is the daily length increase nmethod of
Haskel | and the other is the prepared feeding chart provided by feed
manuf act ur er s.



10.

The daily increase nethod uses the tenperature-dependent daily |ength

i ncrease, the delta-1, the feed conversion ratio and a | engt h-wei ght
conversion factor. Its main shortconing is that it presunes a constant
condition factor. Thus, the observed length at the end of the feeding
peri od approxi mates the expected | ength. However, the observed wei ght
is usually greater than the expected because of the increase in

condi tion factor.

The feeding chart provided by nost suppliers contains a built-in feed
conversion ratio, which in nost cases is greater than what occurs.

Thus, the population is very often sonewhat overfed, the growh is often
what is expected, but the feed conversions are often quite "lousy", to
say the least. The Silver Cup Feed Chart does not contain built-in feed
conversio ratios. The farmer nultiplies the chart val ue (% body wei ght
to be fed) by the historical feed conversion ratio to get the proper
daily feeding rate.

Factor: Not weighing the feed accurately

Solution: Prepare daily feeding anmounts for each pond. For hand
feeding, weigh the feed into properly |abel ed containers. For demand
feedi ng, weigh the bag of feed before | oading the feeder. For bulk
feeding, on at least weekly intervals, calibrate the scale on the

f eeder.

Factor: Poor presentation of the feed

Solution: For hand feeding, this is a managenent probl em which can be
corrected by proper instruction. For demand feedi ng, adjust the trigger
such that the wi nd cannot activate the feeder. Also, perhaps nore
feeders per pond are warranted.

Factor: Feeding out-of-date feed

Solution: Do not purchase feed for nore than a 3-nonth period. Beyond
that the quality becones questionable due to the potential for vitamn
degradation and fat rancidity. And, do not use |ast year's starter
feeds for this year's fish.

Factor: High retention tinmes for amonia (NH;) and solids in the ponds.
Solution: Raceways - especially those arranged for multiple-pass of the
water - should have retention tinmes of 20-30 minutes. In circulating
ponds, a 95% water replacenent tine should not exceed 180 minutes. In
this case, unlike a raceway, the incom ng "new' water mxes with

out goi ng "ol d" water, thus providing a dilution effect.

Factor: Feeding at |ess-than-optimal tinmes of day

Solution: On facilities having significant daily "swi ngs" in water
tenperature and di ssol ved oxygen, the optimal tinmes for feeding are in
the early norning and at dusk. Heavy noon feedi ngs shoul d be avoi ded.
Factor: Feeding an inproper pellet size

Solution: In populations having a |large variation in sizes, the best



pellet size is that which is suited for the smallest fish in the

popul ation. In addition, contrary to the recomendati ons of nost feed
manuf acturers, the largest, optinmal pellet size is 1/8" (3 nm. The
mai n reason for this is that there are nore pellets available and |ess
dusting than with larger pellets. Thus, nore fish get fed and | ess feed
get s wast ed.



Summary

The presented 10 fish husbandry factors affecting the feed conversion

ratio are the nore common. It stands to reason that an inprovenment in feed
efficiency, the reciprocal of feed conversion, would generate an inprovenent
in costs of production. In the follow ng exanple (Table 2), the cost of

production is based upon feed costs being 57% of the production costs and
feeding a $0.55/kg formulation

Table 2: Costs per kg wei ght gain based upon the
feed conversion ratio.

Feed Conversion $/ kg wei ght gain
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In this exanple it should be clear that to optimze the FCRis econom cally
nore wi se that attenpting to econonize with | abor saving devices.

Finally, the nost efficient nethod to i nprove over-all production in
terns of fish quality and production costs is to utilize the suggested
performance indicators (Table 3) to their fullest advantage.



Tabl e 3: Measured and cal cul ated eval uators of growth performance during a

f eedi ng peri od.

Body length (mm neasured at the end of the feeding period

Q@Teaoop

Mean | ength

Medi an | ength

M d-range | ength

Standard Devi ati on

Coefficient of Variation

Mean daily increase (mm in length since the last inventory
hserved vs expected length increase (%

Body wei ght (g) neasured ate the end of the feeding period

Q@™o aoop

Mean body wei ght

Medi an body wei ght

M d-range body wei ght

Standard Devi ati on

Coefficient of Variation

Specific Gowh Rate

hserved vs expected wei ght increase (%

Condi ti on Factor
a. Calculated frominventory data at the end of the feeding period

b.

Change since the last inventory (%

Feed Conversion Ratio (FCR)

a. Calculated fromfeed fed vs weight gain during the feeding
peri od

b. Onserved vs expected FCR

Headcount

a. Mrtality during the feeding period

b. Final headcount cal cul ated from begi nni ng headcount mni nus
nortality

Bi onass

a. Calculate total weight gain (kg)

b. Calcul ate biomass (kg) at the end of the feeding period.
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