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WOLF LAXE FEEDING EXFPERIMENT = 1937

The third season of feeding experiments with trout at Wolf lLake ex=
tended over & period of twenty-three weeks from April 13, to September
. 20, 1937. Due to incresse in price of fresh meats, the customary trout
food in hatcheries, this series of experiments is being conducted in order
to find a suitable substitute for the more expensive meat diets. This
seems to be the most logical point of attack in the attempt to reduce the
cost of feeding trout in Michigan's hatcheries and rearing stations,

The first season's work, 1935, was a qualitative study in which only
brook trout were used, Different mixtures of dry meals and fresh meats
were fed to the experimental lots of fish in order to develop some technique
in preparing the food and feeding it to the fishe Mortality and growth
records were kept and the relative merits of the diets used were based
upon these data, During the 1935 season, from the first week in April
until the last of August, no records of the amount of food used were
kept, so that there were no means avaeilable for determining the food cost
of rearing fish,

During the 1936 season, June 1% to September 15, a quantitative study

was started with brock trout, but was discontinued at the end of two weeks
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because of the heavy mortality caused by a disease condition (probably
ulcer disease). The only trout available for continuation of the work
were browns; and for ten weeks these trout were fed on known quantities
of diets composed of fresh meats, dry meals, and cammed fishe The re=
sults of this study are presented in Report No. 410 of the Institute for
Fisheries Research.

Pwo diets from the 1936 experiment seemed worthy of further testing
and so in April, 1987, feeding experiments were begun which included two
diets used previously (diets 4 end 6; see Table 1), some others which were
modifications of those used before, and some which were entirely new
combinations,

During the 1937 season several experiments were conducted at Volf
Lake, the most importemt of which was that comparing the cost to rear, the
food conversion factor, the mortality, end the growth resulting from the
use of the various diets. This experiment is designeted as Experiment
A=37,

Experiment A-37. At the start this study included 96,000 brook
trout fingerlings from Cape Cod eggs; 31,528 rairbow trout from Cape Cod
eggss end 50,490 brown trout from eggs taken at the Stste Hatchery,

Paris, Michigan,

At intervels, it was necessary to remove scme fish from the experia-
wental lots to prevent crowding. Although the results are based on the
number of fish in the various lots, these reductions were made on the
basis of weight since counting fish when such lerge numbers are being
used becomes ar impossible task with the anount of help available, ¥When
these reductions in numbers were made all groups were reduced so that the
seme weight of fish remeined in each trough, the number left being computed

from the weight of a known number of fish,



It was intended at the start that these thinnings be made at regular
intervals, but due to conditicns beyond our control it was inconvenient
to do so, the result being that the removals were made whenever possible,

The corpositions of the diets as well as the cost per pound are
shown in Teble 1l The prices for the dry meels are taken as of April 1,
the time at which they were purchased. Some fluctuations in price oc~-
curred during the term of the experiment, but these changes were ignored
since under & production program an attempt would be made to purchase
large quantities when the price was low. The price of the fresh meat is
subject to change every two months at present and during this season
pork melts increased from three and one-half cents per pound to five and
one-half cents,

Fortunately this chenge occurred on June 1, a time at which it was
desirable to know the cost to rear trout since some planting is usually
done gbout this time. Consequently the cost is computed at the lower
price up to this time and at the higher price during the balsnce of the
time,

As it was purchesed this year the price of the grasshopper meal was
ten cents. However, local collection should reduce this cost considerably.
Reference will be made to the cost to rear fish on the diet containing
grasshopper meal later in this discussion,

As in previous years, these diets were thoroughly mixed end allowed
To stend in a refrigerator from twelve to twenty-four hours before being
fed tc the fishe A record is kept of the daily amount of food placed in
each trough. At the end of every two weeks period the sum of the weights
of food placed in each trough is reduced, bty means of & correction factor,
to the weight of the food before any water was added, so that when the
food conversion factors are computed they will refer only to the food as

purchased,
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The food conversion factor is the ratic of the amount of food fed

to the increase in weight. In other words, it is the number of grams of

. food required to produce one gram gain in weight,

FoC.Fe m Ffood fed per 1000 fish
Increment in weight per 1000 fish

total food fed (as purchased)
_ average number oI Ilish X 4001
increment in weight per 1000

= food fed

average noe of fish X Increment in welght per 1000 x ,001

Table 3 presents & recapitulation of the food conversion factors by periods
with the average food conversion factor for each diet for the entire period,
‘ Table 4 contains the average food conversion factors for the first four
periods for all three species, for the last two periods for the brooks and
the last eight for the rainbows and browns,

The fish were weighed at intervsls of two weeks to determine the in-
crease in weight. The growth resulting from the diets used this year is
shown in Figures 4, 5, 6, 7 and 8, The per cent increase in weight for
the entire term of the experiment is shown in the summary, Table 5,

The mortality is recorded daily and the percentage of fish lost dur-
ing the period is determined by dividing the loss by the number of fish at
the start of the period. See Table 2 for & summary of the losses incurred
during this experiment. The mortality record is quite important in a
nutrition experiment, since in itself it is a pretty good index to the
worth of the diet., Figures 1, 2 and 3 compare the losses occurring on
each diet,

Di¢sease caused a greet part of the mortality which occurred throughe-
ou%t the experiment. The entire lot of brook trout on Experiment A was

renoved from the hatchery at the end of the sixth period because of an
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enidemic of ulcer disemses Until the end of the sixth period there were
four troughs of brooks, two of rainbows and two of browns on each diet.
After the brooks had been removed, the experiment with rainbows and browms
wes expanded to include the space formerly occupied by the brooks, thus
placing four troughs of rainbows and four of browns on each diet,

If the mwortality became unusually large in all four troughs of fish
receiving the same diet, the probability was that the fish were in a poor
state of nutrition and consequently could not withstand the onslaught of
the disease, The lots were placed at intervals of ten troughs throughout
the hatchery so that no two troughs receiving the same diet were amdjacent,
until after the brooks were removed, at which time the two troughs of
rainbows and two of browuns on each diet were divided into four troughs,
two of which received water from the two ia the upper half of the series,

The most logical method for selecting the best diets is to begin by
eliminating those which show the least promise of rearing fish at low cost,
Considering for the time being that the brook trout were not under observa-
tion for a long enough period and that they were badly diseased, the
eliminations cen be made from the rainbows and browns and then if the
results with the brooks agree with those of the other two species we can
perhaps accept them as reliable also,

From Figure 11 it 1s easy to see that among the rainbows all diets
but 18, 4, 6, and 17 should be eliminated when cost alone is considered,

t must be remembered that for sixteen of the twenty-three weeks the price
of pork melts is $0.055 per pound whereas all of the 1936 season and the
Tirst seven weeks of this the price was $0.035 per pound. However, a look
at the food conversion factors, Figure 9, shows that unless the price of
melts is relatively low it can not successfully compete with sheep liver

as a portion of the diet,
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Looking next at the mortality record, Figures 2 and 3, and at
Table 5, it appears that only those diets containing liver can be retained.
This then eliminates diet 6 from the four chosen on the basis of lowest
cost, leaving 18, 4, and 17+ If we now examine the growth record for these
three we find that diets 17 and 4 rank second and third among all the rain-
bows as compared to fifth place for diet 18, or about twenty per cent
better growth than diet 18, Here it becomes necessary to make a choice
between cost and growthe If the chief aim is to grow larger fish,then
diets 4 and 17 must wine Diet 17 has the best mortality record of all
the rainbows, is second in growth, but fourth in cost to rear (not much
more costly than diet 4). On diet 18, however, the fish are reared at a
cost about fifteen per cent less than on diets 4 and 17, The mortality
record (of diet 18) is good even though it ranks sixth; and the fish ape
peared in good conditione

Turning to the brown trout, immediately from the standpoint of cost,
diets 2, 19, 20 and 23 can be eliminated, with 18, 6, and 22 giving the
lowest cost to rear., The mortality record of diet 6, ranking ninth, is
somewhat high and this diet should be eliminated on that basis. But
diet No. 5 resulted in the best growth and was second lowest from the
standpoint of coste The high mortality occurred during periods 6, 7, and
8 and then recededes Diets 4 and 17 are not far behind diet 6 in cost and
growth and both have excellent mortality records,

From the foregoing it appears thet diets 4 and 17 have nmerit from
the standpoint of mortality and growth and that diet 18 has merit from
the standpoint of mortality and cost. Diet 6 has merit when the grovth
end cost of rearing browm trout are considered.

If the grasshopper meal, which has been considered at its purchase
price of ten cents per pound, could be secured for much less, this diet

could be coasidered fair since the mortality record and the growth are

faire
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In eny case trout can be reared more cheaply and with a mortality
record almost as good on diets 4, 17, 18 and 6 as on diet 2, pure sheep
liver., 1In general fish reared on 1007 sheep liver present excellent
growth and mortality records, but at about twice the cost of the other
satisfactory diets.

Returning to compare the results of the rainbows and browms with
those of the brooks, it appears that diet 18 again comes into the low
cost division, this time in third place; and it has the lowest mortali ty
record though diet 20 is very close, Although diet 6 provides good growth
and low cost, here again its mortality record is against it,.

From this study diets containing pork melts seem undesirable because
of the heavier mortalitye. And unless the cost of melts is relatively low,
the cost to rear a pound of trout will hardly compare with the diets con-
taining liver. Diet 18 seems outstanding when cost to rear is considered;
diets 4 and 17 appear best when low mortality and good growth are desired;
diet 6 produced good growth with brovm trout at low cost but with rather
high mortality.

The food conversion factors are perhaps the most important single
items disclosed in this kind of study since with the price of feed known
and the food conversion factor lmown for a given set of conditions one
may easily calculate the cost to rear a pound of trout on any diet he may

choose,
INSTITUTE FOR FISEERIZS RESEARCH

By Jo To ‘Nilkinson
Research Assistant



Table 1

Composition end Cost of Diets "As Purchased", 1937

— = -T
Cost Composition of Diets in Parts Per Hundred \v
Ingredients Per
Pound 22 23 21 6 4 17 19 20 18 2
Fresh Sheep Liver £0,0850 P R cee |  eos| 5040 | 50,0 | 50,0 | 50.0 | 30,0 ]100.0
Fresh Fork Melts .CSSO 60.0 75.0 75.0 75.0 ese se e eece e ese ses
Tacuum [Fish Meal .0300 10.0 YY) 560 8.3 16.7 13.3 o0 see 20.0 oo
Cottonseed Meal «0240 10.0 eoe 5e¢0 8e3 16,7 1343 ces 1343 2040 cee
Oantmeal 0304 10,0 ees 10,0 e coe 10,0 3040 10,0 10.0 PO
Skim Milk Powder. Roller Process «05660 10,0 ese 5.0 8e3 16,7 13,3 20,40 13,3 20,0 PRPIN
Rowensa. DOg Diets #20 .0515 sve 2500 o8 e es es e cse see ese es e eee
Grasshopper leal cee coe ese ece 1343 ees oo

tershown as per cent by weight
of rest of diet.)

Before

Cost per Pound May 31 $0,0350 | 40391 «0348 | ,0354 | 40508 #0602 #0628 «0695 #0505 +0850
- After
Cost per Pounda‘/ June 1 0470 0541 «0498 0504 cen eee o0 ese e

s

o

After June 1 the price of pork melts became $0,0550 per pound,



Table 2

Mortality == In Per Cent Lost By Periods

— Average
s ot Period Tour Twelve
D1e T p % ) 13 5 f 5 3 ) TI v Periods Periods X~
22 6468 | 4,06 | 537 | 4417 | 7465 | 3429 bis oee oee cen vee . 5407 5420
B 23 5,74 | 3,94 | 9411 | 13440 [14,53 11,08 | i/ | ees oee eee ore . 84,06 9463
R 21 Beld | 447 | 6495 | 5449 34436 | 25400 | “eue ees cee oes oo .es 5476 13,73
0 6 6.65 5.13 7.26 4.58 28.21 30.50 :lol‘.-l“"'{ [ X X ses LN LN LN A J 5'90 13072
(8] 4 799 573 Teb3 4,79 3.30 6491 o-n ) os e XX ose ose o 6451 5694
K 17 5oFC | 3481 | 6424 | 4472 | 3492 | TelS | -ges coe ees coe vor . 5409 5424
S 19 7632 | 533 | 9411 ] 8,91 120,93 73 e, ees coe cee cee ose 7467 8472
20 5627 | 3647 | 4432 | 3499 | 1484 | 2.43 "k cee oes eos cee coe 4426 3458
18 6415 | 3,54 | 5,54 | 3,86 | 1444 ] 463 | 34 coe ove oo ces oo 4,77 3e52
2 oS5 | 4483 | 3,60 | 4462 | Te62 | Ted3 | lewe ves oee eos cee coe 4,90 5678
Average Be40 | 4443 | 645C | 5485 [12438 | 9445 vee coe ove 0es .ee ceen 5480 7450
22 2,55 59 | 14611 2458 | 2427 | 2425 | 1,59 «89 «69 o35 43 W31 [272 1,83 1,34
R 23 1,65 57 | 4469 | 14467 12,57 | 2491 | 4450 | 5606 | 2474 1.2445 1,09 81 7716437 4445
A 21 2,21 o34 | 2,301 2.91 | 2,021 2.18 | 1,01] 2435 «86 32 218 .18 |a 1,94 1.41
I 6 1,44 29 | 24591 3429 | 2,43 | 371 | 5420 042 «50 37 14 00 |¥76 1,90 1.71
N 4 1.64 28 «9E 52 48 1 1,10 | 2637 1l.l¢ A7 21 «0F o000 T2 - o085 <81
B 17 24,26 «87 71 47 27 58 | 1le42 94 W11 «00 «00 LOC |73 1 14,08 64
0 19 3,19 o74 | 1455 o7E 61 51 028 04 «20 «00 +05 00 17 F T 1456 <66
w 20 323 02 | 1435 1,50) <98 <86 38 o18 38 «05 <05 00 F/¢ 1,68 «C0
S 18 4452 | 1,54 | 1.84 50 60 25 52 24 24 .1¢ W19 00 /4 2420 092
2 3.19 «09 | 1,02 45 84 o556 31 «25 «06 25 o19 00 |77 1439 67
Average 2456 067 | 1487 | 2¢84 | 2416 | 1442 | 1e79| 1,411 63 42 024 12 1,99 1,32
"~
22 1,63 76 | 4409 5627 | 4406 | 5426 | 4483 | 20411 | 8495 | 5,40 3434 6o W7 2494 5483
B 23 1,27 74 | 6642 | 30671 {26475 | 1131 124495 | 29424 [22,00 | 19422 | 134C7 Tedd | ¥2 9,79 16409
R 21 1,20 B8 | 3,00] 6472 | 381§ 6494 | 9476 123452 | 8408 | 4,53 3455 2461 {52 7 2,97 5639
0 6 1.41 o687 | 2,16 | 6427 | 2469 1 1066 (14,08 | 14,62 | 7487 | 3482 2496 2451 |4::7 3413 6415
W 4 1,29 46 | 1,10 o 77 o783 | 1438 | 5412 | 11445 | Te21 | 342€ 2.16 2638 [6F] 401 3011
N 17 1,21 27 «90 «87 e8I | 1e41 | 1482 | 5458 | 6449 | 7405 4407 2424 | 722~ 81 2673
S 19 1653 | 1432 | 1e60 ] 1694 | 1418 | 2457 | 4604 | 3458 |10690 | 5486 2464 2404 |6 7.7 1460 3627
20 1,23 o61 o97 098 | 134§ 1453 | 14521 9437 | 9463 | 7489 4,17 5e51 (637 495 3473
18 «86 54 098 | 1419 | 1,06 | 1,33 85| 2,06 | 12,76 {10424 5049 3482 LT ¥ o489 3043
2 1,00 42 80| 1,17 | 1,03 | 1,24 «83 52 73 | 1497 1,12 1,16 |w ¥ 85 1,00
Average 1,26 o6F | 2481 | 5459 | 4455 ] 4436 | 6478 | 11,01 | 9446 | 6493 4,26 3460 2446 5407

# 0nly six periods for brook troute
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Table 3 : ‘l'

Food Conversion Factors by Periods

m%ﬁwﬁ“mﬁmerlo =&=F======1===mq======
Diet 1 2 3 4 5 6 7 8 9 10 11 12 Average
) Brooks
28 24659 24197 SecTl 36996 44410 44448 ose eee ese PN see ece 54501
23 3103 4,291 3,864 54400 5eE36 4,751 eae ece ses Y cce see 44491
21 2.641 2.745 5.449 3.870 4:.951 4.166 XX (XX} [ XX see eee e 50637
6 24130 2842 26923 3230 5,050 34196 oee ees cee vee cee ses 34362
4 24067 24491 24465 24669 3315 34260 eee oo ese vee see s 2,711
17 2.093 2.772 2.531 5.208 3.512 3.510 eee eoe 'YX see eve eecun 2c887
19 4,025 4,141 34572 34661 34875 4,1€9 ses oo oo see ove coe 34924
20 242891 34226 24764 | 24780 34750 34551 ves ese cee soe see ) 3406C
18 20346 24513 2,663 26901 34693 34288 voe coe aee ese ese PN 2,900
ry 1.821 1.615 36115 | 34739 S5¢547 34388 see Y Y ses sos ese 34204
—K%rerage 2.515 2.953 3'062 3.515 Lok 3.751 0o e e oo e (XX (XX ee e 3.*” :
e —— — — e s s s S e — —
Browns
22 34000 445672 4,257 | 444170 06946 DeD0D 44,4729 O e008 d4811 14098 060356 440935 44,372
23 24931 56115 44,413 4,011 14,100 8,162 36240 36044 84426 6486 4,087 54754 54883
21 34178 54820 4,690 4,027 Te033 54709 4,368 4,613 4,925 64425 56310 34711 5,059
6 24422 54040 44906 4,837 5806 5380 4,039 34052 44232 56126 34601 4,128 4,467
4 24453 4,093 36795 36571 4,916 4,133 3294 2,884 4,073 36942 349301 34000 3e753
17 2,600 3 o453 34520 36031 54403 34751 24355 3192 36733 44744 4,005 36397 32724
19 44533 3315 72350 54734 66724 64073 36754 4,251 56575 5,911 6,040 34258 54208
20 36170 44451 4,022 44,473 4,707 738 36420 3331 34817 4,7GS 34677 4,321 44,135
18 24716 34036 34505 44153 D484 56030 34118 34107 36031 4,937 34025 24969 34838
2 24796 36782 44,608 4,194 6205 34917 34363 34482 5,298 54222 4,085 4,120 4,256
Average 54001 | 44058 4,586 44516 Cefc O o200 Oe094 06000 44891 De46b 44230 44,151 44526
- N Rainbows e o
22 2632 4,310 44218 4,202 66594 Te971 54073 4,775 | 64166 64821 54870 6830 5e442
23 36756 4,130 5.924 56175 64906 7 041 4,653 5,010 6,082 64537 70419 74806 56905
21 34062 56179 5,044 4,807 7220 64447 4,772 4,772 56382 66983 76271 64678 54684
6 246675 24664 5,163 3692 64413 64555 4,023 44,630 4,646 54268 54099 56150 4,639
4 24191 36319 36320 36251 34804 44,653 36448 30445 3391 34938 34790 34958 3 54T
17 24758 34813 3e244 2,945 36946 4,435 36528 34579 3756 34893 44451 34907 34638
19 54021 4,234 5.151 4,759 56786 54238 4,502 4 4546 44,905 54578 5,964 64026 54146
20 36228 4,331 44430 36483 4,318 4,439 3el42 36336 34532 4,019 4,238 o231 34939
18 24933 4,002 3539 2,780 4,514 44,464 36133 36331 34853 44,291 36172 36062 34673
2 36025 24411 34387 26911 34901 34632 34674 36305 36794 4,067 4,631 4,396 34652
Average 34103 34929 4,402 34824 56320 54493 4,002 4,084 4,551 Jﬂ,5°151 5,201 56296 4,537
=== syTpemsTe—y o m— e




Table 4

" Computation of Food Conversion Factors,
‘ Cost of Diets and Food Cost Per Pound of Trout

. Average Fe Ce Fo Food Cost Per Pound | Food Cost Per Pound of Trout
Diet 3?eriods Periods ‘Periods Perlods Periods Periods Periods Periods
1 +to 4 5 to 12 1 to 12 1 to 4 5 to 12 1l to 4 5to 12 1 to 12
%;/, 22 3176 4,422 34591 +0350 #0470 01112 2078 01434
R 23 4,165 5,144 44,491 «0391 «0541 01328 02783 02013
0 21 34178 4,558 3,637 «0348 004938 «1105 02270 01493
0 6 24981 4,123 36362 0354 «0504 « 1055 2078 ¢ 13396
K 4 20423 3¢238 26711 «08608 «0508 01473 «1999 o 1548
S 17 24651 34351 248387 #0602 #0602 #1536 02023 | 41738
19 36848 4,072 34924 0628 +0528 02417 2557 | o2464
20 24765 34651 34060 «0595 «0635 01922 02d37 2127
. 18 2,506 34491 24300 #0505, «0505 01316 o1783 | 41465
2 26573 44,468 204 «0850 «0850 «2137 03798 02723
Average 34036 4,058 3.577 ce o een «1581 02589 #1350
R 22 36353 66238 54442 «0350 «0470 o1349 |- 42932 2404
A 23 4,834 Be44l 5905 +03391 00541 1390 3485 2953
I 21 4,573 66131 D684 «0348 «0438 e 1326 03083 2597
N 6 34606 56231 44639 <0354 <0504 1273 02336 2182
B 4 36020 36311 34547 «0608 «0608 1836 02317 2157
0 17 36120 36937 34688 «0502 +0602 01320 e 2370 02220
w 19 4,304 50318 5e146 «0628 «0628 3017 03340 03232
S 20 36993 369313 34939 <0695 «0695 2775 2720 02738
18 3e314 34354 34673 «0505 «0505 o 1574 01346 18556
2 34084 34938 3e652 20850 <0850 2621 03347 «3104
Average 36337 4,887 4,537 PN P 1998 2818 2574
B 22 44,220 56199 4,872 «0350 <0470 1477 02444 2122
R 23 4,330 6660 54883 +0391 «0541 «1593 3503 2366
0 21 4,654 54262 5,059 «0348 <0498 01620 2320 02237
w 6 4,314 4,544 4,457 <0354 «0504 «1527 2290 0036
N 4 36479 3390 36753 «0608 «0608 02115 2365 02282
S 17 3401 3386 34724 <0502 #0602 2047 02339 02242
19 54226 56200 54208 0628 «0628 3282 \ 3266 3271
20 44255 4,166 44,195 «03895 +0695 2957 2895 «2916
18 34578 3369 36333 «0505 «0508 «1807 2004 1938
2 34345 4,482 44256 +0850 «0850 - 3268 3793 3518
Average 4,130 4,724 44,526 ese o s 2179 2762 2568

*
L//g;te: Brook trout exveriment was discontizued at end of period 6; "Periods" therefore
1 to 4, 5 to €6 and 1 to 6 for this speciese



Table 5§

SUFEARY

9 Increase Average % Cost to Rear
Diet Renk In Weight Renk | Mortality jRenk | Fe Cs Fe | Rank | Per Pound
22 7 645 3 5620 7 34591 2 $01434
B 23 10 521 8 9463 10 4,491 7 <2013
R 21 5 763 10 13,73 8 34637 4 #1493
. 0 6 3 844 9 13,72 6 34362 1 «1396
0 4 2 870 6 5494 1 2,711 5 01648
K 17 4 775 4 5424 2 24887 6 #1738
S 19 9 534 7 Be72 9 34924 9 02464
20 6 734 2 3455 4 34060 8 «2127
18 8 606 1 352 3 2,900 3 <1465
2 1 952 | 5 5478 5 34204 10 02723
Vean (11 weeks) 7450 36377 #1850
— — = ——— ——
22 10 1877 7 1434 8 5,442 5 02404
R 23 8 1965 10 4445 10 54905 8 +2953
A 21 7 2032 8 1441 9 54684 6 <2497
1 6 6 2433 9 1,71 6 4,589 3 02182
N 4 3 3139 5 0481 1 34547 2 «2157
B 17 2 3255 1 0464 4 34688 4 02220
0 19 9 1941 2 0466 7 54146 10 03232
W 20 4 2809 4 0480 5 34229 7 «2738
S 18 5 2596 6 0.92 3 34673 L 1 »1855
2 1 4088 3 0467 2 3,652 | 9 03104
Yieen (20 weeks ) 152 4527 o 2L T4 o
e e~ e T —— —— <
22 6 2208 8 5483 7 4,872 3 02122
B 23 4 2284 10 16,09 10 5,883 8 «2066
R 21 8 2040 7 5439 8 54059 6 02287
0 6 1 2452 9 6415 6 44467 2 «2036
il 4 2 2405 3 311 2 34752 5 «2282
N 17 5 2237 2 2,73 1 34724 4 02242
S 19 10 1625 4 3427 9 54208 9 03271
20 7 2158 6 3472 4 4,155 7 02916
18 9 1943 5 3043 3 34838 1 0163
2 3 2348 1 1,00 5 442586 10 «2€18
Keen (23 weeks) ” 5,07 4,526 n +2EE8
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Figure 2

FORTALITY == RATNBOY TROUT

Bars represent the summation of the Per Cent
mortality for each period,
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Fipure 3. MNortality -- Browm Trout
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Figure 4. Average Growth for All Diets
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. Figure 6.
‘Exreriment A-37--Brook Trout
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Figure Te growth Curves
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_ Figure 8, Growth Curves
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Figure 9. Food Conversion Factors
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Figure 11, Cost Per Pound to Rear
Bars represent cost of rearing one pound of trout
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APPENDIX TO REPORT NO. 446

QUTLIVE OF TROUT FEEDING EXPEZINTITE IF FRCGRESS AT
BENTON HARBORe 1937,

Cn September 21, 1S37 the trout which were being used in the feeding
. experiment at Wolf Leke were transferred to concrete raceways at Benton
Harbore. Rainbow and brown trout receiving diets 2, 4, 6, 17 and 20 were
cortinued on these diets. Diebs 18, 19, 21, 22, and 23 were discontinued
because of a poor growth or mortality record, The fish which had been
recelving these diets were put intc one lot and equal samples by weight
pleced on new diets, 27, 28, 29, 30, and 31, The ten raceways were divided
by plecing a screen at the middle; the rainbows occupy the upper half snd
the browvns the lower, so that only one diet is fed tc the fish in each
racewaye

From the table showing the composition of the diets it will be noticed
that each of the five new ones contains e portion of green buttermilk,
Tris green buttermilk is a mixture of dehydrated cereal grasses and butter-
milke It is said to conbtein apprecisble quantities of vitamins B, C, E
and G, and carotene, UTiet 31 contains no fresh meat whatsoever; the hope
is that with the unusuel vitamin content of the dry green buttermilk we
mey be sble to rear fish without the addition of any fresh meat. At pre-
sent (after ten weeks) there is no more mortality among the rainbows re-
ceiving this diet than any of the other rainbows; the browms, however,

show & heavier mortality though the loss is smell., Considering growth at

s



the end of six weeks the reinbows receiving diet 31 had increesed in weight
by a larger percentage than scme of the rainbows on other diets. 1In other
words, theirs was not the poorest growth exhibited. It is & different
picture with the brovms: they hed actually lost weight, about two end one-
half per cent,

Some brook trout which had beern receiving diet 4 were transferred
from Wolf Leke and continued on this same diet. About November 1 it was
possible to take milt from about fifty per cent of the meles in this group.
The femele gonaeds were only slightly develcrpeds

The water supply for the raceways is teken from a smell stream nemed
Blue Creek, Numerous springs provide additional water along the course,
but since the valley is quite wide along this stream the water from the
springs hes to flow over quite a flet marshy ares before entering the

stream proper,

Composition and Cost of Diets in Use at
Benton Harbor = 1937

Cost
Ingredient Per Composition of Diets in Parts FPer Fundred
Pound 2 4 6 17 - 20 27 28 29 50 3l
Sheep Liver :’50.0850 10¢C 50 eee 50 50 esse 40 ese 40 ere
Pork Melts «0600 ene e 75 eee ove 40 LX) 40 eee sea
Fish Meel «0200 ces 16,7 B3 1343 ees 20 20 35 35 40
Cottonseed Meal .0240 soe 16.7 805 1303 13-3 escs oo XX} eee eve
Skimilk POVJder .0560 XX 16.7 8.3 13.3 13.3 e XX ces see eoes
Oatmeal .0304 es o ese YY) 10 .0 10 .O 10 10 10 10 50
Grasshopper lieal «1C00 ese ese sse eve 13,43 XX cee XX ese cae
Green buttermilk .0800 XX oo eoe ses XX 30 30 15 15 30
(Shown In % of
_Water rest of diet) cas ews 3343 | Ded {3343 | 3343 ] 5847 5847 | 5040 50,0 1100,0
Cost per Pound i b 0850 oCECB | 40542 (C602 |,0EI5 {4070 {4CETO | 40485 |60E95 | o0451

By Jares To Wilkinson
Research Assistant
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SECOND APPENDIX TO REPORT N0, 446

(Excerpts from letter by Je Te Wilkinson
dated December 12, 1937)

Continuetion of the feeding experiments after Mr, Gilmore and I return
. to Tast Lensing, Jenuary 2, 1938, will require practically full time
services of someone familiar with our procedurs and equipment. I doubt
if Mr, Thompson, although capable, should be asked to assume the extra
duty of attending to the experimental work. Whoever is to do the work
after January first should spend some time working with us before then,
If an7additional man is to be assigned to this work, I suggest it be
Robert Hirsch who has worked at this station during our stay and has been
in close enough contact with our work to require very little instruction.

He has had no scientific training, but is a good worker; and with occasion-

al puidence from Mr. Thompson, I believe, could do the job satisfactorily.

The original purpose of the trout feeding experiments in Iichigan was
to try to find a means of reducing the food cost of rearing fingerling
trout in the 3tatets hatcheries, Since facilities are available, I be=-
lieve it would be wise to (1) check results of the various diets over
longer periods of time in order (a) to determine cost to rear legal size
fish on these diets as compared with liver; (b) to check effect of these
diets a6 eem on egg and milt production; (c) to compare fertility; and
(d) to study length of life with reference to rate of growth.(Should merk

or tag fish of both sizes.,) (2) to maintain a group of stock fish with



n
-,

i i udies whicl v worthwhile
imown dietary history for any special studies which mey oe deened worthy .

A surcestion for an experimental program to te started in the 1938
[ e
season:
At this time I believe that there are some diets which can be recom-

mended to hatchery men whereby the food cost of rearing fingerling trout
cen be reduced. At the same time I do not believe that we have arrived

at the end of our searche I am sure that contimued effort in the future

: 1" 2t aAntt 3
will bring out new results and consequently more "efficient diets for

trouta

During 1938 I think some dexonstration trout feeding experiments
should be conducted by reliable persons in several of lichigen's hatcher-
ies to demonstrate the value of some of the diets shown to be satisfactory
in rearing trout fingerlings at Wolf Lalke and at Benton Harbor. Not only
the old diets but also some new ones can be included in tThese tests.
This work should be underteken by someone whose whole time cen be devoted
to the experimental worke I believe that such a program should be super=-

vised from & central point so thet final results can be comparedes

INSTITUTE FOR FISHERIES RESEARCH

By James T, Wilkinson
Research Assistant
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