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ABSTRACT

Channel catfish were stocked in 27, IjlO-acre ponds at the rate of 3,000 per acre and fed nine commercial-type rations con­
taining three protein percentages and three levels of fish meal for 200 days.

Average survival for the experiment was 96.8% and 93% of the fish were over 12 inches in length at harvest. Average yield for
treatments ranged from 2,330 to 3,030 IbJacre and the average for all treatments was 2,638 lb.

The results indicated that satisfactory production can be obtained with all-plant rations. The 29%. all-plant protein diet yielded
2,330 Ib/ acre of harvestable size fish. Increasing total protein in the all-plant rations to 36 and 43% resulted in production of 2,475
and 2,640 lb/acre, respectively.

Replacing 1/6 of the plant protein with fish meal protein, at the 29 per cent protein level, increased production by 100 Ib/acre;
however, replacing 1/3 of plant protein with fish meal protein yielded an increase of 430 lb.

At the 36 and 43% protein levels, 1/6 fish meal protein significantly (P<.05) increased weight gains over the all-plant protein
rations; however, a further increase to I;' 3 fish meal protein did not significantly increase fish yield.

Under these management conditions and current feed ingredient costs, the extra yields obtained by increasing protein level and
replacing plant protein with fish meal protein were profitable; particularly in the 36 or 43% protein diets in which 1/6 of the protein
was fish meal.

INTRODUCTION

Protein has always been more expensive than energy in practical catfish feeds,
however, since 1973 the cost of protein supplements, especially those of animal origin,
have increased dramatically. In order to make more economical use of protein in cat­
fish feeding, which would effect significant reduction in total feed cost, additional in­
formation is needed on protein requirements of pond cultured catfish. Several factors
profoundly influence the optimum amount of protein in catfish feeds for growth;
namely, availability of protein from natural pond organisms, amount of nonprotein
energy in the diet, daily feeding rate, water temperature, and protein quality (Lovell,
1969; Dupree, 1967. 1970; Hastings, 1974; Prather and Lovell, 1971, 1973). Of these,
protein quality has been least investigated. Better understanding of interrelationships
between amount of animal protein and levels of total protein in pond-fed catfish feeds
would permit more economical feeds to be formulated inasmuch as animal protein is
more expensive than plant protein.

Studies were conducted at the Auburn University Fisheries Research Unit in 1973 to
evaluated all-plant diets, diets containing low levels of animal protein (fish meal), and
diets with moderate amounts of animal protein, each fed at low (29%), medium (36%),
and high (43%) percentages of total protein to channel catfish in earthen ponds.

MATERIALS AND METHODS

A feeding experiment was designed to measure the effects on growth, uniformity of
size, dressing percentage, and body composition of thee levels of dietary protein, each
fed in either an all-plant diet, a diet containing only 1/6 fishmeal protein, or a diet con­
taining 1/3 fishmeal protein. A total of nine experimental feeds were formulated
(Table I) and processed into 3/ 16-inch diameter pellets. The all-plant diets (1,2, and 3)
were formulated to meet the amino acid and all other known nutrient requirements for
catfish.

Twenty-seven, I/IO-acre earthen ponds were each stocked with 300, 4 to 5-inch
channel catfish fingerlings (rate of 3,000/ acre). Adjustment feeding of a control ration
began soon after stocking on March 15. On April 19, the experimental diets were ran­
domly assigned to the 27 ponds so that three ponds received each diet. The fish were fed
once daily, six days per week according to the schedule shown below. Feed allowances
were adjusted biweekly based upon monthly sample weights.
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The ponds were harvested November 12 through November 16.
Measurements were made for each pond of total weights and numbers of fish and

numbers of fish below 12 inches, which were considered below market size. Five fish
from each pond were collected for measurement of dressing percentage and body
chemical composition.

RESULTS AND DISCUSSION

The initial water temperature at 3 ft depth was 62.5 F but had increased to 70 F by
May I. Water temperature for most of the growing season ranged from 78 to 82 F at
3:00 P.M. The temperature at 3 ft at the end of the feeding period was 68 F.

There were no disease or serious water quality problems in any of the ponds. Aquatic
weeds were dense in many ponds and seine sampling was difficult. A herbicide (Diquat)
was applied equally in all ponds for weed control and caused a temporary low oxygen
condition for several days during which time feeding was halted in all ponds until dis­
solved oxygen improved. The herbicide did not control weeds satisfactorily; however,
fish production data from this study did not indicate that macrophyte growth
adversely affected yield of catfish.

Generally, growth was good and in some treatments fish grew from 4-5 inches to an
average size of one pound in 198 days, with over 95% of the fish being above 12 inches
in length (0.5 lb). The averages for weight gain, percentage of fish over 12 inches, feed
conversion, and returns above feed costs for each feed are presented in Table 2.

224



T
ab

le
2.

S
um

m
ar

y
o

f
av

er
ag

e
pr

od
uc

ti
on

re
sp

on
se

s
fr

om
C

ha
nn

el
C

at
fi

sh
in

ea
rt

he
n

po
nd

s
(3

,0
00

/a
cr

e)
fe

d
ex

pe
ri

m
en

ta
l

di
et

s
of

th
re

e
to

ta
l

pr
ot

ei
n

pe
rc

en
ta

ge
s

co
nt

ai
ni

ng
th

re
e

le
ve

ls
of

fi
sh

m
ea

l
fo

r
19

8
da

ys
.

~

D
ie

t

I
29

%
pr

ot
ei

n
al

l
pl

an
t

2
36

%
pr

ot
ei

n,
al

l-
pl

an
t

3
43

%
pr

ot
ei

n,
al

l-
pl

an
t

4
29

%
pr

ot
ei

n,
1

/6
fi

sh
m

ea
l

5
36

%
pr

ot
ei

n,
1/

6
fi

sh
m

ea
l

6
43

%
pr

ot
ei

n,
1

/6
fi

sh
m

ea
l

7
29

%
pr

ot
ei

n,
1/

3
fi

sh
m

ea
l

8
36

%
pr

ot
ei

n,
1/

3
fi

sh
m

ea
l

9
43

%
pr

ot
ei

n,
1/

3
fi

sh
m

ea
l

Y
ie

ld
la

cr
e'

Ib

23
30

.0
a

24
75

.0
b

26
40

.0
c

24
40

.0
ab

29
1O

.0
d

30
1O

.0
d

27
60

.0
cd

29
40

.0
d

30
30

.0
d

H
ar

ve
st

ab
le

fi
sh

,
-

12
in

.
%

85
.8

94
.2

86
.7

90
.1

1
96

.1
6

90
.5

5
95

.5
2

97
.6

3
95

.8
5

F
ee

d
C

on
ve

rs
io

n

1.
77

1.
65

1.
61

1.
66

1.
39

1.
32

1.
48

1.
48

1.
37

F
ee

d
co

st
/l

b
o

f
ga

in
$

0.
12

9
0.

13
8

0.
15

2
0.

13
8

0.
13

4
0.

14
3

0.
13

8
0.

16
2

0.
17

2

R
et

ur
n

ab
ov

e
F

ee
d

co
st

/a
cr

e
$ 74
8

77
3

78
7

75
9

92
0

92
5

86
1

84
7

84
3

IA
U

m
ea

ns
no

t
fo

ll
ow

ed
by

th
e

sa
m

e
su

pe
rs

cr
ip

t
ar

e
st

at
is

ti
ca

ll
y

di
ff

er
en

t
(P

0.
05

).



The results show that under these stocking and harvest conditions, i.e., 2,000 to
3,000 pounds production per acre, an all-plant feed can be formulated for satisfactory
catfish production. However, when fish meal was omitted from the ration, the 43%
total protein level produced the highest yield (P .05).

Although an all-plant diet is not the most desirable, the rising cost of fish meal may
necessitate the use of all-plant diets for conventional feeding practices in static ponds.
The medium protein (36%) diet containing low fish meal (8.8% of the diet) is probably
representative of the most desirable practical feed for this system of catfish production.
The yield for this feed was over 2,900 Ib/ acre with 96% of fish over 12 inches in length,
and the return above feed cost per acre was next to the highest for the nine experimen­
tal feeds. The high protein (43%) diet containing low fish meal (II % of the diet) was
slightly superior to the medium protein-low fishmeal diet in both yield and return
above feed cost per acre.

Increasing fishmeal to the highest level, 1/3 of the diet protein, produced a
significant growth response in the 29% protein in diet but not in the 36 or 43% protein
diets. Previous research (Prather and Lovell, 1971) indicated that if the production rate
per acre had been much higher than 3,000 Ibs, through higher stocking density or larger
size fish, the higher fishmeal and higher total protein levels would have been more
beneficial.

Dress-out percentage increased slightly as protein level in diets increased,
praticularly as protein increased from 29 to 36%. Body fat decreased as dietary protein
increased. The probable reason for the lower dressing percentage of the fish on the
lower protein diets was the higher amount offat in the abdominal cavity. Body protein
percentage was inversely related to body fat content (Table 3). Source of energy in the
diets did not affect the fat content of the fish appreciably; for example, the low protein
all-plant diet contained 36.5% ground wheat and the high protein all-plant diet con­
tained only 6% wheat but 4% added animal fat (Table I),yet the fat contents of the fish
in the two treatments were not greatly different.
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Table 3. Average dry weight percentages of fat and protein, dress-out percen­
tage, yield of protein and yield of dressed fish per acre for Channel
Catfish fed diets of three total protein percentages and containing three
fish meal levels in earthen ponds for 199 daysl.

Body fat Body Protein, Yield Yield Dressed
% of % of Dress-out, Proteinl acre, fishl acre,

Diet D.M. D.M. % lb Ib

Low protein,
all plant 30.9 51.2 57.6a 1170 1316a

Med. protein,
all-plant 32.6 55.9 59.4b 1349b 1458b

High protein,
all plant 29.2 54.1 60.9c 1346b 1515bc

Low protein,
1/6 F.M. 32.1 55.0 60.lc 1314b 1436b

Med. protein,
1/6 F.M. 31.0 53.1 61.4c 1522c 1761d

High protein,
1/6 F.M. 23.8 58.3 60.8c 1667c 1831d

Low protein,
1/3 F.M. 37.1 51.1 58.8ab 1364b 1614cd

Med. protein,
1/3 F.M. 29.9 55.2 61.6c 1436bc 1602cd

High protein,
1/3 F.M. 30.5 52.5 62.9c 1562c 1870d

Low protein 33.4a 51.9a 58.8a
Med. protein 31.1b 55.0b 60.8b
High protein 28.Sc 54.8b 61.5b

Date Feed Allowance
April 19 -June 19 4% of weightl day
June 20 - August 20 3% of weightl day
August 21 - October 10 30 Ibl acrel day (2.5 - 1.5% of weightl

day)
October 10 - November 12 40 - 30 Ib/acre/day (1.5 - 1.3%

of weight Iday)

The available energy contents of all of the diets were calculated to be equal while
protein levels varied, making the ratio of protein to energy different among the ex­
perimental feeds. Apparently, the higher ratios of protein to energy in the feed were res­
ponsible for lower percentages of body fat and higher dress-out percentages.

Yields of protein and dressed fish per acre were both higher for the higher protein
and higher quality diets, showing a similar relationship with diet as did total yield of
fish.

IMeans having the same superscript are not statistically' different at P .05.
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CONCLUSION

A satisfactory all-plant feed for pond-fed catfish can be formulated which is
economical and will produce fish of uniform and desirable size; however, the protein
level in such a feed must be considerably higher, than when fish meal constitutes a part
of the formula. In this study, increasing protein percentage in an all-plant diet from 29
to 43 produced statistically significant and economical weight increases.

Results from this study indicate, that under the described stocking and feeding con­
ditions in non-flowing ponds, a 36% protein feed containing 8.8% fish meal (and 1,200
kcal of metabolizable energy) is more practical for feeding channel catfish than 29 or
43% protein diets containing either less or more fish meal protein. With this feed, yields
approaching 3,000 Ibsj acre were attainable when I j lO-acre ponds are stocked at rates
of 3,000,4- to 5-inch fingerlings per acre and fed for 198 days at daily allowances not
exceeding 40 pounds of feed per acre.
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PUPAE OF FACE FLY AS FOOD FOR CHANNEL CATFISHl
by

Harold A. Loyacano. Jr.
Department of Entomology and Economic Zoology

Clemson University
Clemson. South Carolina 29631

ABSTRACT

Pupae of face fly (Musca oUiumna/is De Geer) were offered to channel catfish flOgerlings fed outdoors in plastic pools. Other
channel catfish fingerlings received rations of equal parts of face fly pupae and Purina Catfish Cage Ch(l~ (pellets) or pellets
only. After 9 weeks of feeding, catfish from each pool were counted and weighed. Survival rates were 94. 97. and 93% and ratios of
dry weight of food to increase in live weight of fish were 1.62, 1.77. and 2.29 for fish receiving pupae, pupae and pellets mixed, and
pellets only, respectively. There were no statistically significant differences between these values (P=.05).

lTechnical Contribution No. 1208. South Carolina Agricultural Experiment Station. Published by permission of the Director.
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