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INTRODUCTION

Fish culturists kmit or restrict feeding of catfish in poads during the winter. Because
a fish's metabolism is a function of lempersture. channcl catflish grown in emperate
regions do not feed as much or as consistently in the cool weather months asduringthe
warm season. Catfish farmers in the United States usually follow a facsimile of one of
the following feeding regimes for fish held in ponds overwinter: 1) discomtinue feedin,
when water temperature decreases (o a designated level in the fall and resume kcdin:
the following spring: 2) feed only on“warm™ dsys during the cool weather season; of. 3)
feed regularly but at 8 reduced daily allowance.

T he most economical feeding program foc channel catfish that are held in ponds for
8 pantos for the entire duration of the cool weather scason is of great concernto the cat-
fish farmer. To date. no rescarch data are availabie for comparing weight change. feed
conversion or body composition of catfish on various overwinter feeding regimes.

This study was designed to cvaluate changes in weight, condition factor, and body
composition, and in fecd utihzation by channel catfish weighing approximately one
pound that were held overwinter in carthen ponds at densitics of 2,000 fish per acre
under one of three feeding regimes. The feed allocations were: 1) no (eed; 2) an
allc wance of 15 of fish weight on alternate days; and 3) an allowance of 1% of fish
weight only on “warm™ days, of w hen water temperature at 3{tdepthwasabove 4 F.

METHODS

The channel catfish used in the overwinter study had previously been (ed & high
quality feed in carthen ponds for six months during the warm season of the year.
Immediately after harvest, on November 24, 1973, 1.800 of the fish weighing near |
pound cach were umformly sekected and stocked in nine 1/10-acre earthen ponds at
densities of 200 fish per pond. The experimental ponds comtained no fish at the time of
stocking. but had been draincd on September 15, refilled, and fertilized at two week
intervals through November 1.

Then fish from the same source, and of similar uize as the experimental fish, were
randomly sckected for determination of initial body componition. Fifty fish from each
of the nine ponds were schected at random and individually weighed and measured to
determine the imitial condition factor.

The fish in three of the ponds were not fed during the overwinter penod from
November 24 until the following March 4. In three other ponds, the fish were fedat the
rate of 16¢ of their weight on alteinate days which was presumed to be the amount
necessary to maintain the weight of the fish during the cool weather period (Swingle,
1958). The remaining three ponds were fed at a rate equalto 15 of their weight only on
days when the water temperature was above $4 F at a depth of ) feet. Previous dsta
from two years of continuous lemperature monitoring indicated that 54.5 F was the
median temperature at 3-ft depth in 1/ 10-acre carthen ponds at the Auburn Fishenes
Rescarch Unit duning the peniod November 20 through March IS, Thus, it was an-
ticipated that dunng this expenimental period there would be approximately as many
days when the water temperature would be above S4F as there would be 54 F or below.
Since water temperature would be the determinant for the feeding schedule, the fishon
this feeding regime should be fed about the same number of days as those fed on
alternate days

Temperature was measured daily of the air and st depths of inches and Jfeetinthe
ponds. Fish from each pond were sampicd monthly for weight estimates to adjust feed
allowances.

The feed was a 3/ 16-inch diameter pelieted formulation containing 1,200 keal of
metabolizable energy (estimated from hvestock feeding tables) and 386¢ protein with
176 of the protein being supplicd by fish meal.

On March 4. following stocking, the ponds were drained and the number and total
weight of fish in each were measured. Fifty fish from cach pond were randomly



collected for determination of individual length and weight, and five fish from each
pond were randomly sclected for flavor and body composition analyus. .

RESULTS

The fish receiving no feed were in generally good condition with 98% survival. The
survival percentage for all fish in the experiment was 98.5.

Tabie | shows weight changes and feed conversions for the experimental fish. The
fish receiving no feed lost 9 08% of their original weight. Those fed on alternate days
had an overall average wetghtincrease of 23 35 as compared to an sverage weight gain
of 18.60% by the fish fed almost an equal amount of feed but only on the “warm™ days.
The difference between the average gains for the two fed groups of fish was not
significant at a probability level of ¢ (The difference in average weight gains between
the two treatments s duc largely to ine unusually large gains by fish in pond 17).

The data indcate that winter fecding of marketable size channel catfishin Alabama
resulted in significant growth responses by the fish. However, conditions different
from those of this expeniment could cffect different responses For example, feed
utilization during the winter may be poorer in larger ponds becaine the fish are not
confined 1o 2 small, known arca of the pond, asthey are in |- 10-acre ponds where feed
can be made casily accessable 1o the fish Abo, in wide, shallow ponds where wind ac-
tion mixes the watcr readily, there would be more pronounced changes in the water
temperature than in shelicred ponds where water mixes slower and perhaps greater
benefit for restricting the feeding to the "warm”™ days.

Table 2 provides a0 cconomic comparison of the three overwintering systems. Only
returns (or losics) above feed costs were conuidered, other expenses such as labor,
interest on mot ey and additional factors encountered in holding fish overwinter were
not evaluated. Fsed costs were based on the price paid (of the fish feed in November,
1973 of $216 per 1on and valuc of the fish was based on processing plant prices in
March, 1974 of $.42 per pound. The fish not fed showed an average loss of $95 per acre.
Fish fed 15 of their weight on alternate days yiclded a return above feed costs of $63

¢ acre and those fed at the same rate except on the “warm™ days earned $14 per acre.

xcluding the exceptional gains made by the fish in pond 17 (Table 2). the returns
above feed costs would be aboul cqual for the two feeding systems.
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Table|. Weight changes and feed conversions for Channel Catfish managed overwinter in carthen ponds under three feeding
- ;

regimes!. .
Pond No. days ’ Ave. wt. per fish (Ib) Percentage . Feed
Treatment aumber fed Stocking Harvest Gain wi. gain conversion
No feed 6 0 k2 .88 -.094 -969 T -
8 1.06 96 -.098 - 925 -
.9 1.17 1.07 -.096 -89 -
Mean 1.07 9 -.096 - 9.082 -
Feeding on . 17 51 82 1.1 Ry ».50 1.55
alternate - 2 1.08 1.18 130 12.38 421
days 25 .89 1.07 .182 2045 263
Mean 92 1.12 213 23.15b 280
Feeding on 10 52 .86 1.01 188 18.02 387
warm days n 1.06 1.3 180 16.98 418
12 97 .17 202 20382 27
Mean 96 1.14 A9 18.60d %9
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Table 2. Returns above feed costs for overwintering harvestable size Charnel Catfish in carthen poads under three feeding regimes.

Return above Net_benefut
Pond Total gain Value of Cost of feed cost of overwinter
Treatment No. per acre ;Y fecd? per acre feeding
(1) () ) S 23]
No feeding 6 223 -98 0 -9 -
8 -206 -8 0 -8 -
9 -249 -108 (1] -108 -
Ave. <226 - 95 0 -9
Feeding on 17 608 255 101 154 269
alternate 22 247 104 12 -8 1)
days 25 368 153 104 » 144
Ave. 407 1 106 65 160
Feeding on 10 270 13 13 0 9
warm days ] 274 Hns 123 -8 87
12 404 170 19 sl 146
Ave. 36 133 18 14 109

Vohut of fad, 3 42 pev pouad. March, 193¢
Herd ot 3 B puv pennd, Nevembux, 197}
Reeare sbow fond cont B thy 8 vwragr lom frem oo longng



The net benefit of feeding fsh overwinter is based on the economic difference
between feeding and not feeding. ur, the profit shown by the fed fish minus the loss of
the nonfed fish. The values shown in Tabie 2 indicate a substantial net benefit. in the
ponds at the Auburn Fishery Research Unit, from feeding catlish overwinter at a rate
of 1% of fish weight on alternate days or on days when the water semperature is above
the median (or average) winter water temperature. It shouhd be pointed out that feed
and fish prices will significantly influence the economic feasibility of holding catfish
overwinter. Also, the additional costs asscciated with holding catfish overwinter,
whether led or not, must be considered.

The condition of the nonfed fish detznorated overwinter wheras that of the two fed
groups actually improved (Tabie 3). Condition factors (CF) for 50 individual fish from
cach pond of 200 were based upon length and weight measurements and cakculated
from the formula:

wT x 10¢
CF:= LN’

1]
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Table3. Changes in condition factor and lkength of Channel Catfish managed overwinter in earthen poads under three feeding re-

gmes.
Pond
Treatment No.
No feed 6
8
9
Ave.
Feeding on 17
altermate 22
days - 28
Ave.
Feeding on 10
warm days l;
|

Ave.

Stocking

966
957
932
952
831
859
863
852
900 -
871
962
9l

Condition factor

Harvest

Probability
test

<0}

P<.0!

P<0I

Length

change
(cm)

+ 0l
137
+ 30
R
. 67
o2
o121
.7
*.9
o1.48
117
n

Probability
test

P<OS
P<.0$ -

P<.0I



All trestment groups showed statistically significant (P<.01) changes in condition
overwinter. The fish fed on akernate dsys increased their weight in proportion 10
length more than did the other fed group of fish.

All trestment groups showed increases in length. The kength increase in the noafed
fish. which lost weight, is noi easy to understand. Perhaps the fish made some growth
soon after they were placed in the overwintering ponds from available natural food,
then ceased growing and subsequently lost weight during the late winter. Nichelson
and Larson (1974) reported that weight loss of slarved culthroat trout was ac-
companied by a decrease 1n length. however, they found that only s small percentage of
the fish showed lkength reduction at the lower water temperature.

The weight increases by the two groups of fed fish represented appreciable muscle
growth, a3 indicated by the high percentage of protein in the fish carcasses (Table 4).
The nonfed Mish had the lowest percentage of protein and highest percentage of fatin
their carcasses. This is indeed difficult 1o evaluate in view of their overwinter weight
loss. The body compotition of this group was more similar to that of the fishin the {all
when the ponds were stocked. than were the body protein and fat contents of the
groups of fed fish. These data present strong evidence that during cool weather, fasting
catfish catabolize body protein for their metabolic energy nceds in preference o, of
with the same affinaty as, depot fat.

Dressing peruentage was not statistically (P<.05) different among the three
overwintered groups of fish (Tabie 4). Taste evaluations indicated that all fish had
satisfactory flavor.

Tabkc 4. Dressing percentage and carcass composition of Channel Catfsh man-
aged overwinter in carthen ponds under three feeding regimes'.

Pond Dressing Carcass composition?
Treatment No. mmg’ Protein Fat
No feed 6 5.2 1. 1.41
8 9.3 16.35 932
9 60.9 15.09 9.4
Mean Nt 15.71a 10.06a
Feeding on 17 60.4 17.51 71.20
alternatedays = 2 61.3 18.97 1.7
pal 609 : 17.97 9.27
" Mean 60.9s 18.02b 8.18b
Feeding on 10 61.2 17.08 8.18
warm days 1 6.4 17.12 8.62
12 61.0 17.58 10.18
Mean 61.2a 17.24b 8.99b
Trostarat mentn SRS Wt Gt per ,uful By 6flervas 1 P< B3
Five fob lram 0ot pond eve Collorsed for Graermnngaion of Graming por @t oauf COMI COmgEmth
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Table S shows that the anticipated medisn temperature in the winter of 1973-74 of 54
F, based on the median temperature for the winter of 1951-52, proved to be an sccurate
approximation for alloting feed to fish on approximately one-half of the days. The fish
fed on alternate days received feed on S| days during the experiment whereas those fed
when the temperature was above 54 F received feed on 52 days.

TableS. Median and range of daily temperature in |/ 10-acre earthen ponds, mea-
sured at 3 pm. from November 24 10 March 4 in 1951-52 and 1973-74 at
the Auburn University Agricultural Experiment Station.

Temperature, *F

Year Cniterion Air Water, 6 inches Water, 3 feet
1973-74 Range 374788 446698 41.0-66.6
Median 61.1 5.8 4.5
1951-521 Range 39.5.76.9 46.0-74.0 46.0-64.5
Median 60.9 18 4.5
CONCLUSION

The data from this experiment indicate that in Alabama when marketable size
channel catfish are held in ponds overwinter (approximately mid-November until the
following mid-March) without supplemental (eeding. the Nish will lose 9 or 109 of their
weight but maintain satisflactory appearance, flavor and dressing percentage. In 1/10-
acre ponds, feeding at the rate of I of the fish weight either on alternate days or on
days when water temperature at 3-{t depth was above 54 F resulted in approximately
20% weight increase during this period. Larger ponds or larger quantities of feed could
effect significantly different responses [rom overwintered channel catfish, and should
be evaluated.
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