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9. ASSTRACT
 

Catfish farmers in the United States usually follow one of the following feeding
 

regimes for fish held in ponds over winter: (1)discontinue feeding when water
 
temperature decreases to a designated level in the fall and resume feeding the
 

following spring; (2)feed only on "warm" days during the cool weather season; or
 

(3)feed regularly but at a reduced daily allowance. This study was designed to
 

evaluate changes in weight, condition factor, and body composition, and in feed
 

utilization by channel catfish weighing approximately one pound. They were held
 

over winter in earthen ponds at densities of 2,000 fish per acre under one of three
 

feeding regimes; no feed; an allowance of l%of fish weight on alternate days; and
 

an allowance of 1% of fish weight only on "warm" days, or when water temperature a
 
3-ft depth was above 54 F. The channel catfish used in the study had previously
 
been fed a high quality feed in earthen 	ponds for six months during the warm season.
 
Fish from the same source, and of similar size were randomly selected for determin
ation of initial body composition. The following March, the ponds were drained and
 
fifty fish from each pond were randomly collected for determination of individual
 
length and weight. Five fish from each pond were randomly selected for flavor and 
body composition analysis. The fish receiving no feed lost 9.08% of their original 
weight. Those fed on alternate days had an overall average weight increase of 23.5% 
as compared to an average gain of 18.6% by the fish fed only on "warm" days. Winter 
feeding of marketable size channel catfish in Alabama resulted in significant
 
growth responses. However, different conditions, such as larger or shallow ponds,
 
cculd effect different responses. Research data are presented in detail.
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INTRODUCTION
 

Fish culturits limit or mrki feeding o"catfish in ponds during tewinter. Because 
rown in temperate

a fish's metabolism is a function of temperatwe. channel catfish 

reions do not feed as much or	asconsistently in the cool weather months as during the 

in the United States usuaUy follow a facsimile of one of 
warm meason. Catfish farmer 

in ponds overvinter: 1)disontinue feedinthe following feeding regimes for ftsh hel 
when water temperature decreases to a designated ke l in the fall and resume kedinj 

spring 2)feed only on',arm days during the cool weather mason; or. 3)
the followin 

reduced daily allowance.feed re ularly but at a 
The most economical feeding program for channel catfish that are held in ponds for 

a pan or for the entire duration of the cool ueather season is of great concern to the cat-

To date.no research data arc a&%aiablc for comparing weight change. feed
fish farmer 
convervon or body composition of catfish on various otrnt er feeding regimes. 

This study was designed to esaluate changes in vitght. condition factor, and body 
vighing approximately one

compostion. and in feed utilitation by channel catfish 
were held oer, intcr in carthen ponds at densities of 2.000 fish per acre

pound that 
of three feeding regimes. The feed allocations were: I) no feed; 2) an

under one 
allcianoe of 1% of fish %tight on alternale days; and 3) an aflowance of 1% of fish 

warm" days. or when water temperature at 1-t depth %asabove 54 F.
weight only on 

METHODS 

The channel catfish used in the overwinter study had previously been fed a high 
season of the year.

quality feed in canhen ponds for six months during the *arm 
24. 1973. 1.800 of the fish weighing near I

Immediately after haroest, on .oember 

pound each were uniformly selcted and stocked in nine I/10crt earthen ponds at 

s of 200 fish per pond The experimental ponds contained no fish at the time of 

stocking. but had been drained on September IS. refilled, and fertilized at two weekden 

intcrals through November 	I 
source. and of similar wie as the experimental fish. wereThen fish Irom the same 

Fifty fish from each
randomly sekcted for determination of initial body composition 

of the nine ponds were sckcicd at random and indimdually weighed and measured to 

determine the initial condition factor. 
fed during the overvirer period fromThe fish in three of the ponds wert not 

No,tmber 24 until the following March 4-In three other ponds. the fish were fed at the 

rate of I% of their %cight on aheinate days which was presumed to be the amount 

necessary to maintain the weight of the fish during the cool weather period (Swingle. 
re fed at a rate equA to 1%of their weight only on

1958). The remaining three ponds 
days when the water temperature was above 54 F at a depth of 3 feet. Previous data 

from two )ears of continuous temperature monitoring indicated that 54.5 F w s the 
earthen ponds at the Auburn Fisheriesmedian temperature at 3-ft depth in I.10-ac r 

Thus. it ws arn-Research Unit during the period No%tmber 20 through March I. 

ticipated that during this experimental period there would be approximately as many 
would be 54 F or below.days when the water temperature would be above 54 F as ther 

water temperature would be the determinant for the feedingschedule, the fish onSince 

same number of days as those fed 
onthis feeding rcipme should be fed about the 

alternate da)s 
Temperature was measured daily of the air and at depths of6 inches and 3 feet in the 

ponds. Fish from each pond were samp.Ld monthly for weight estimates to adjus feed 

allowances. 
The feed was a 3116-inch diamecr pelleted formulation containing 1.200 kcal of 

metaboliabk energy.(estimated from hies-ock feeding tables) and 35% protein with 

1/6 of the procein being supplied by fish meal. 
On March 4.following stocking. the ponds were drained and the number and total 

weight of fish in each wert measured. Fifty fish from each pond were randomly 

we 



colcised for dtewminai of iadividual kelh and wclh, aad fiv fisb from cb 

po were randomly elected for flavor and body comapwsson anaJtsis. 

RESULTS 

The fish receiving no feed were in generally good condition wih 96% survival The 
survival percentage for all fish in the experiment was 915. 

Table I shows weight changes and feed conwirsions for the experimental fish. The 
fish receiving no feed lost 9 W,'v of their original weight. Those fed on alternate days 
had an overall a vrateweight increase of 23 5 as compared to an ssral weight pm 
of 18.60% by the fish fed almost an equal amount of feed but only on the warm- days. 

The difference bctocen the aera pins for the two fed groups of fish was not 

significant at a probability lestl of 5'. (The difference in average weight pins betwern 

the two treatments isdue largely to the unusually large pins by fish in pond 17). 

The data indicate that *inter feedin of markclabk site channel catfish in Alabana 

resulted in significant giroth ireponsts by the fish. Howvtr. c,-nditions different 

from those of this experiment could effect different responses For example, feed 

utilization during the %inter may be poorer in larger ponds because the fish art not 

confined to a small. known area of the pond. as they arc in I lO-acre ponds Wher feed 

can be made easily acccssabk to the fish Also. in -Aide. shallow ponds &here wind ac

tion mixes the Aatcr readily. there would he more pronounced changes in the water 
mixcs slower and perhaps greatertemperature than in sheltcrcd ponds where %,atr 

benefit for restricting the feeding to the w*arm- da)s. 
Tabk 2 provides An economic comparison of the three overintcr$ng s),items. Only 

returns (or losws) above feed costs wcrc considered, other expenses such as labor. 

interest on mot ey and additionl factors encountered in holding fish overwinter were 

not evaluated. F:-ed costs were based on the price paid for the fish feed in Nowember. 

1973 of $216 per ton and %alucof the fish was based on processing plant prices in 

March. 1974 of S.42 per pound. The fish not fed showed an avcra e loss of $95 per acre. 

Fish fed 1% of their weight on alternate days yielded a return above feed costs of(65 

per ece and those fed at the same rate except on the -%arm- days earned $14 per acre. 
returnsExcluding the exccptional pins made by the fish in pond 17 (Table 2). the 

above feed costs would be about equal for the two feeding S)tems. 
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Table I. Weight chan 

Treatment 
No feed 

- Feeding on 
alternate 
days 

Feeding on 
warm days 

mlITin 

and feed 

Poad 
number 

6 
a 
9 

Mean 
17 
22 
25 

Mean 
10 
II 
12 

Mean 

m 0"su 

conversions for Channel Catfish managed overwimnter in earthen pondA 

No. days 
fed 

Ave. wt. per fish (Ib) 
Stocking Harvest Gain 

Percentage 
wi. pin 

0 .97 .u -.094 - 9.69 
1.06 .% -.0"9 - 9.25 
1.17 1.07 -.096 - 8.29 
1.07 .97 -.0% - 9.0ga 

51 .82 1.15 .327 39.30 
.05 .18 .130 12.38 
.89 1.07 .182 20.45 
.92 1.12 .213 23.15b 

52 .86 1.02 .155 13.02 
1.06 1.23 .A30 16.98 
.97 1.17 .202 2D.82 
.96 1.14 .179 18.60b 

e s1PAS u 

under thm tesd 

Feed 
coavetios 

1.55 
4.21 
2.65 
2.30 
3.87 
4.1 
2.73 
3.39 



Table 2. Returns above Iced coats for overminering harvesabic size Charnel Catish in eathenl ponds under thr 

Return above 
Pond Total gain Value of Cos or eed Lou 

Treaunent No. per acre a' Ieed' per e 

(Ib) (5) (S) (S) 
No feeding 6 -223 -91 0 - 93 

a -206 - 87 0 - 87 
9 -249 -105 0 -105 

Ave. -226 -95 0 -95
 
Feeding on 17 606 255 101 154 

alternate 22 247 104 112 - 8 

days 25 365 153 104 49 


Ave. 407 171 106 65 

Feeding on 10 270 113 113 0 

warm days II 274 115 123 - a 


12 404 170 119 51 

Ave. 316 133 118 14 
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Net. bencfi 
of ow"rwiot 

feeding ) 

( )
 

-


249
 
57
 

144
 
160
 
95
 
"7
 

146
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The ne benefit of feeding frh ovrinter is bawed on the ecoeomc difference 
between keding and not kedingl uf. the profit shown by the kd fish minus the ls of 

the nonfed fish. The valis shon in Table 2 indicate a substantial net benefit, inthe 
ponds at the Auburn Fishery Research Unit. from feeding catfish ovtrwinter at a rate 
of 1% of fish weitht on ahernate days or on days when the water emrperatwer is above 
the median (or average) winter water temperatute. It soulJ be pointed out that feed 
and fish pices will signficantly influence the economic feasibility of holding catfish 
ovcruinter. Also, the additional cos as,cated with holding catfish over"inter. 
whether fed or not. must be considered. 

The condition of the nonfed fish dct:riorated overintcr %heras that of the two fed 
groups actually improved (Table 3). Condition factors (CF) for 50 indiaidual fish from 
each pond of 200 were based upon kngth and %eight measurements and calculated 
from the formula: 

WT x 10 
CF = LN) 
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inehzeu ponds under three eeding I?-Tablc 3. Changes incondition factor and kngth of Channel Catfish managed ovcriWCt 

Condition factor Legth 
Prob b 1Ay change ProabiltyPond 

test (cm) tet

Treatmctt No. Stocking Haret 

# .01No feed 6 966 820 
-I.37
8 957 842 

9 932 873 -50 
P<.01 i-.63 P<.05Ave. 952 845 


17 831 1142 
 * .67Feeding on 
# .22ahernate 22 £59 990 

days 25 865 960 1.21 
P<.01 • .70 P<.05Ave. 852 1031 -

V
10 900 905Feeding on 
-1.45 warm days 11 871 948 
.1.1712 962 955 

935 P<.01 '1.17 P<.01Ave. 911 



All treatent poups showed sttistically sttlKiant (P.<.01) aes iAcodil'on 
oenvinter. The fish fed on alternate days iwreaed their weight in propotioa to 
kngth moir than did the other fed group of rtsh. 

All treatment toupe showed increases in length The length increase in the nofed 
fish, which lost weight. is no easy to understand. Perhaps the fish made some powth 
soon after they were placed in the owtrintenng ponds fromn available natural food. 
then -eased growinh and subsequertly lost wtight during the late winter. Nicheson 
and Larson (1974) reported that weight loss of s4arvted cutthroat trout was ac

compenied by adecrease in length; however. they found that only asmall percentatc of 
the fish shoutd length reduction at the lower water temperature. 

The weight increas by the two groups of fed fish repre nted appec.able muscle 
groth. as indicated by the high percentage of protein in the fish carcasses (Table 4). 
The nonfed fish had the lowes percentage of protein and hightst percentage of fat in 
their carcasses. This isin€ed difficult to cvaluatc in view of their oftruinter weighit 
loss The body composition of this group ,&s more similar to that of the Fish in the fall 
%hen the ponds *ere stocked, than wtrc the body protein and fat contents of the 
groups of fed fish. T hes data present strong e-idenoe that during cool teather. fasing 
catfish catabolize body protein for their metabolic energy needs in preferenct to. or 
with the same affiraty as, depot fat. 

Dressing perenttage was not statistically (P<.05) different among the three 
oerimintered groups of fish (Table 4). Tame evaluations indicated that all fish had 
satisfactory flavor. 

Table 4. 	 Dressng percentae and carcass composition of Channel Catr'sh man
aged o,,truiner in earthen ponds undsr three feeding rtgimes'. 

Treatment 
Pond 
No. 

Dresing 
pemntrgel 

Carcass compositionl 
Protein Fat 

No feed 6 
8 

59.2 
59.3 

15.71 
16.35 

11.41 
9.32 

9 60.9 15.09 9.43 
Mean 59.8A 15.71s 10.06a 

Feeding on 
alternate days 

17 
22 
25 

Mean 

60.4 
61.3 
60.9
60.9i 

17.51 
18.97 
17.57 
18.02b 

7.70 
7.57 
9.27 
8.18b 

Feeding on 
warm days 

10 
II 
12 

61.2 
61.4 
61.0 

17.05 
17.12 
17.55 

8.18 
3.62 

10.18 
Mean 61.2a 17.24b 8.99b 
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Table 5 shows that the anticipated median temperat re in the winter of 1973-74 of54 
F, based on the median temperature for the winter of 1951-52. poved to be an accurate 
approximation for aoting feed to fish on approximately one-half'o(the days. The fish 
fed on alternate days received feed on 51 days during the experiment whereas thooe fed 
when the temperature was above 54 F received fed on 52 days. 

Table 5. Median and range of daily temperature in I / 10-acre earthen ponds, mea
sured at 3 pm. from November 24 to March 4 in 1951-52 and 1973-74 at 
the Auburn University Agricultural Experiment Station. 

Temperature. "F 
Year Criterion Air Water. 6 inches Water, 3 feet 
1973-74 Range 37.4-78.& 44.6-69.1 41.0.66.6 

Median 61.1 57.5 54.5 
1951-52' Range 39.5-76.5 46.0.-74.0 46.0-64.5 

Median 60.9 57.8 54.5 

CONCLUSION 

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