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INTRODUCTION 

Protein has always been inore expensive than energy in practKal catafsh feeds. 
hownr. since 1973 the cost of protein suppkments. especiaUy thosecoianimal orilin. 
have increasied dramatically. In order to make more economical use of protein in cat
fish feeding. which vould effect significant reduction in total feed cost. additional in
formation isneeded on protein requirements of pond cultured catfish. Seleral facors 
profoundly influence the optimum amount of protein in catfish feeds for growth; 
namely. sailability of protein from natural pond organisms, amount of nonprotein 
cnergy in the diet, daily feedingrate. water temperature, and protein quality (.oell. 
1969; Dupree. 196. 1970. Hastinp. 1974; Prather and Lovell. 1971. 1973). Of thewe. 
protein quality has been least inestigated Better understanding of interrelationships 
bevaen amount of anim'al protein and kl of total protein in pond-fed catfish feeds 
would permit more cconomical feeds to he formulated inasmuch as animal pro4ein is 
more expensiw thin plant protein. 

Studies ,ere conducted at the Auburn Uni~vrsity Fisheries Research Unit in 1973 to 
evaluated all-plant diets. diets containing low kIvels of animal protein (fish meaal), and 
diets with moderate amounu of animal protein, each fed at low(29%), medium (36%), 
and high (43%) percentages of total protein to channel catfish in eanhen ponds. 

MATERIALS AND METHODS 

A feeding experiment ,asdesigned to measure the effects on groth.uniformity of 
si,, dressing percentage. and body composition of thee lvels ofdietary protein, each 
fed in either an all-plant diet. adiet containing only 1/6 fishrnal protein. or a diet con
tairing 1/3 fitsvneal protein. A total of nine experimental keds were formulated 
(Table I) and procsed into 3/16-inch diameter pellets. The all-plant diets( I. 2.and 3) 
were formulated to mert the amino acid and all other known nutrient requirements for 
catfish. 

Twenty-seten. I f 10-acre earthen ponds were each stocked with 300. 4 to 5-inch 
channel catfish fingerlinp (rate of 3.000/acre). Adjustment feeding of acontrol ration 
began soon after stocking on March 15. On April 19, the expcnmenstl dicts were ran
domly assigned to the 27 ponds so that three ponds received each diet. The fish were fed 
once daily. six da)s per ,eek aocording to the schedule sho-n belot. Feed aowanm 
wtt adjusted biweekly based upon monthly sample weights. 2 

2 2 2 ,27 



Table I. Conmpositio o( nine exprimetmal dieta coolainsug three Perntan Of protein and three o(fhrobprotein Protage. fed to Channel Catfuh (3.000 p-r acr) 
s a each

in earthen ponds for 196 days.Per cent inpred ens in formulaIriedien$ No. I No. 2 No. 3 No. 4 No. 5 No. 6 No. 7 No. IC0otOnsc d meal (41%) No. 9.3.5 749.0 11.0Soybean ma (44) 2.2 6.0 8.2 1.219.5 -..-39.0 40.0 3.8 6.0Peanut meal (5V ) 95 
14.0 23.0 33.0 7.3 17.5 24.7'19.0 29.0Distillers dried sol. 7.5 7.5 
6.9 14.6 22.4 4.0 10.0 17.473 75Alfalfa meal 7.5 7.5 7.5 7.52.5 2.5 7.52.5 2.5Ground what 2.5 2.5 2.5 236.5 22.0 25

Wheat bran 6.0 38.6 24.9. 11.8 38.1 25.218.5 7.0 14.00.0 19.3Animal or poultry fat 10.0 1.0 22.6 13.62.5 2.8 4.0 2.0
Fi&h meal (%%) 0.0 0.0 

2.4 2.5 2.5 2.5 2.5 2.50.0 6.7DICalcium phosphate 1.8 
8.8 11.0 13.3 17.6 22.01.1 1iVitamin mix a 1.0 0.8 0.5 0.30.5 0.5 0.5 0.0 0.00.5 0.5Trace mincras. 0.5 0.5 0.5 0.5

Mcthiornm .* 0 00.18 0.33 0.47 0.16 0.29Deermined protein (%) 0.35 0.11 0.17 0.2528 36 43 29 36 43 29 35 43Fraction of total protein . .from fitsh meal 
 0 0 0 1/6 1/6 1/6 1/3
Estimated mnebohzab1/ 1/3 1/3Enrgy (Kcal/lb) 1200 1220 1200 12001200 1200 1200 120 10 
e, V*SiA 09 t Wr iM 1.60 ig i"=L ftom A. Mli IU. VM DO. NI 80.
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The poods were har ed November 12 through Novm er 16. 
Measuremen,.. were made forach pod of toWt wirifs and numbers of rob and 

numbers of ftsh below 12 inches, w h me cosideved below maurket sin. Five foh 
from each pond were collected for meauement of dresing percentage and body 
chemical composkion. 

RESULTS AND DISCUSSION 

The initial water temperature at 3 ft depth was 62.5 F but had increased to?0 F by 
May I. Water temperature for most of the growing season ranged from 78 to12 Fat 
3-00 P.M. The temperature at 3 ft at the end of the feeding period was 66 F. 

There %ere nodisease or serious water quality problems in any of the ponds. Aquatic 
weeds were dcmc in many ponds and stine sampling awsdiflicu. A herbicide (Diquat) 
was applied equally in all ponds for weed control and caused asemporary low oxygen 
condition for several days duringthich time kedin&was halted in all ponds until dis
solved oxygen improved. The herbicide did not control wetds satisactorily; however. 
fish production data from this study did no4 indicate that macrophyte lrowth 
adversely affected yield of catfish. 

Genrrally. grow,*h was good and in some treatments fish grew from 4-5 inches toan 
average s.re of one pound in 198 days. pith over 95%of the fish being above 12 inches 
in kngth (0.5 Ib). The averages for weight gain, percentage of fish over 12 inches. feed 
conversion. and returns above (cd costs for each feed are presented in Table 2. 



Table 2. 	 Summary of average production responses from Chanml Catfish in earthen poods (3.000/acre) fed .peimema diets 
of three total protein pec=entaps containing three leveb of fish meal fw 196 days. 

Harvestble Feed calm/lb Retum above, 
Yield/acre' fish. - 12 in. Feed of pin Feed com/we 

Diet lb % Converson S S 
I 29% protein all plant 2330.Oa 85.8 1.77 0.129 748 
2 36% prein, all-plant 2475.Ob 94.2 1.65 0.13A 773 
3 43% protein. all-ptant 2640.0c 86.7 1.61 0.12 787 
4 29% protein. 1/6 fish meal 2440.0ab 90.11 L" 0.138 739 
S 36% procein. 1/6 fish meal 2910.0d 96.16 1.39 0.134 920 
6 43% protein. 1/6 fish meal 3010.Od 90.S5 1.32 0.143 925 
7 29% protein. 1/3 fish meal 27W0.0d 9S.2 1.48 0.138 361 
8 36% protein. 1/3 fih meal 2940.0d 97.63 1.48 0.162 847 
9 43% protein. 1/3 fish meal 3030.Od 95.5 1.37 0.172 543 

so l b O m.m'Au mU .. ,. w aena - IP *a% 



The rnWsf show that under these aock* and henm cnadiiow ie.. 2A00 to 
3,000 poveds productio per ae. an al-plant eed cn be fo muilated for ustifactory
eatfua productio. Howev . w n fub meal vrn o ted from the raio.. the 4% 
total protein level produced the hihest yield (P .03). 

Altough an aU-pLat diet is not the most desirabe. the ring cost o fish meal my
neccesi the use of all-plant diets for convmiionsl eding practices in static ponds. 
The medium protein (36%) diet containing low fish oval (8.8% of the diet) is probably
representative of the rios desirable practical feed for this s)stem of catfish production.
The yield for thn feed was o%cr 2.900 Ib/acre with 96% of fish oer 12 inches in lenph.
and the return above feed cost per acre was next to the highest for the nine expenmen
tel feeds. The high protein (43w) diet containing low fish meal (11% of the diet) an 
slightly superior to the medium protein-low fishmeal diet in both )ield and return 
abow feed cost per acre. 

increasing fishmeal to the highest leel. 1/3 of the diet protein, produced a 
signiricant growlh response in the 291protein in diet but not in the 36 or 4% protein
diets. Previous research (Prather and Loell.1971) indicated that if the production rate 
per acre had been much higher than 3.00 lbs. through higher stocking density or larger
site rish. the higher fishmeal and higher total protein leveb would have been more 
teneficill. 

Dress-out percentage increased slightly as protein levl in diets increased. 
prjticularly as protein increased from 29 to 36%. Body fat decreased as dietary protein
increased. The probable reason for the lower dretsing percentage of the fish on the 
lower protein diets was the higher amount of fat in the abdominal caity. Body protein
percentale was in%,rsely 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
al-plarnt diet corgained 36.5* ground wheat and the high protein all-plant diet con
tained only 6% wheat but 4W added animal fat (Table l).)et the fat contents of the fish 
in the two treatmsens were not greatly different. 



Tabl3. Avwea dry weight percentaps of fat and eotein. drew-ow s. 
oh per acre for CbnmeltW. yield of protein and yieldof d 

Catrah fed diets of three toal protein perctnalp and cowRiaiil three 
fis meal kI.ts ineanhen ponds for 190; days'. 

Body fat Body Procein, Yield Yield Drcmed 
€k of % of ,ssou. c ro/am.D Prom!in/WT. 

lbDki D.M. D.M. % lb 

Low protn. 
1170 1316aall plato 30.9 51.2 57.6. 

Med. proteua 
aU-plant 32.6 55.9 59.4b 1349b 1453b 

High protein. 
all plant 29.2 $4.1 60.9c 1346b 151bc 

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

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

High protein. 
58.3 60.k 1667C 1831d1/6 F.M. 23.8 

Low protein. 
37.1 51.1 SS.9ab 1364b 1614cd1/3 F.M. 

Med. protein. 
1/3 F.M. 29.9 53.2 61.6c 14361c 1602cd 

High protein. 
1/3 F.M. 30.5 52-5 62.9c 1562c I6Od 

Low protein 33.4a 51.99 58.8. 
Med. protein 31.1b 55.0b 60.8b 
High protein 21.Sc 54.8b 61.5b 

The available energy contents of all of the diets were cakulated to be equal while 
protein evels varied. making the ratio of protein to energ~y differtm amongl the c-

Aprimentl feedI . Apprntly, the highe ratio of protin to enrgy in the feed w 
ponJb foe -ower Iecnages of body fat and higher dress-ot percetaps. 

Yield of proein and dressed ish per ace re both hilgher for roeinthe higher 
and hiher quav showing a umilar rlationhip with dietas did toql ywil oflitydt. 

i f .aren the high" atio p i to yn t f I 

lwrposilc o tcetge f oy atad ihe resou e.etas 



CONCLUSION
 

A satisLaory al-plant feed for pond-ed catfish can be formulated which is 
economical and will produce fish of uniform and desirable size; however, the protein
knvein such a feed musi be considerably higher. than when fish meal constitues apart
ofthe formula. In this study. increasing protein percentage in an aU-plant diet from 29 
to 43 producd statistically signifucant and economical weight increases. 

Results from this study irdicate. that under the described stocking and feeding con
ditions in non-flowing ponds, a36% protein feed containing 8.8% fish meal(and 1.200 
kcal of mintaboliable energy) is more praclical for feeding channel cattish then 29 or 
43% protein diets containingeither less or more fish meal protein. With this feed. yields
approching 3.000 lbs/acre were attainable when II tO-acre ponds ire stocked at rates 
of 3,000. 4- to 4-inch fingerlings per acre and ted for 198 days at daily allowances not 
exceeding 40 pounds of feed per acre. 
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