
AGENCY FON INTURNATIONAL OEVELOPMINT FOR AID USE ONLY 
WASHINGTON. 0. C. 20e2 

BIBLIOGRAPHIC INPUT SHEET 
A. PRIMARY 

1.SUBJECT Agriculture 
CLA* ,N. 

,,CATIOW J Fisheries 

2. TITLE AND SUBTITLE 
Factors affecting optimum protein percentages in feeds for growth by channel catfish
 
in ponds
 

3. AUT'iOR(SI 

Lovell, R.T.
 

4.DOCUMENT DATE _S.NUMBER OF PAGES I6. ARC NUMBER 

1974 8 p. ARC 

7. REFIERENCE OGANIZATION 04AME AND ADDRESS 

Department of Fisheries and Allied Aquaculture, Auburn University,
 
Auburn, Alabama 36830
 

I.SUPPLEMENTARY NOTES (Sponlorlng Orgaizafon, Publilhers, Availabilty) 

9. ABSTRACT
 

Published reports have shown that the optimum level of protein in feeds for growth
 
of intensively cultured channel catfish has ranged from 25 to 46 percent. The figures
 
are based on the specific percentages of protein felt best for catfish growth under the
 
particular experimental conditions. The most important factors affecting these growth
 
responses of channel catfish when fed feeds containing variable levels of crude protein,
 
based on several experiments, are discussed in this report. These factors are: 1)
 
size of fish, 2) temperature, 3) natural food available, 4) amount of supplemental
 
ration, 5) amount of non-protein eriergy in the diet, and 6) quality of protein. There
 
are others (not examined here), such as physical properties of the feed (digestibility,
 
for example), various stresses on the fish, and the list could be continued. But
 
each of these must be considered when interpreting research data or developing pro­
ductive diets in which quantitative protein requirements of channel catfish are concerned. 

10. CONTROL NUMBER It.PRICE OF DOCUMENT 

PN-AAC-047 

12. DESCRIPTORS I3. PROJECT NUMBER 

Catfish 

Feeding stuffs 14. CONTRACT NUMBER 
Proteins CSD-2780 211(d) 

IS. TYPE OF DOCUMENT 

AIO 360.1 t4"7y4 



T0 7 
.. FEDS to ?seisUo is,ii It",tu 

Rcports fr. hLv n~ic_j~lscl:1urtr uIt!u 1,c. s ~ 

more 0 f nd 1,-teofe oc 19)9 thes t ItQd thiv tote I w rnom''ti 
pro~~~h 1a th ofppill'ueedfor gro , AnnI ctll idrtorprmn
n(1tions TI is is s ofoc o IonizLl tuc rV iyim~ dtiC L III 

range Jasfrom'' 

4Sm er ofin t h e ost,i m p o rtan ir( li tiee dl V( Il 1 q 7 -~ 

111al'c thes stu iest 
e rnI ielyju tifed nc11por i-tu e i col 

Amuto oproteinwaotnImf,~ energ hed 

Quaitoffproteinn 

Fish, lik O~n mbloodenial,sai gerin lifv hrp oenc 
AnQ'wG.i ufV3I'~ OIch( toIRf~ 0igproteint 

iut sinfot F nIybo thed protinI rccj (hrlllly(1 -"Ic protei'3 re-i'I 
qiremnsprumriglyrl durill[ tIoin inset lai y e 'ruofinml oi igin , 

I'dAlndWthe 1973) fond n Im jIts C'tei 1%Cvs (2let l 1tiel ,q eightof th~matora~th~fish ngost fromtfisnc respkjnge toG~ t ,-i)jt, 
sinfcn itycontribuin wierom'cwu4reucthfesp 

reuiemtofhe Isppnes~hts die tfojer, ma ( IsCnvtlll pond 



t erora LureX 

Loi~i 1 he 1 41.~9 
roe or I i I of'' , ~lc-"l' 1, 

in' 1r 19ju ' ~ ...... 

wonr f~rc 2 rtAn LI8'c id o thl 23 HtoiIs 
4" ~ h toe to npcr i cI c l ajor ro K .0 ot. 111 V' it;' -23 'UI lcs d 

EoVn,I c -ill 1cf1 ? tr~~ D. ~' Cl 
1 a69 ti Pa hi bi oil d u i h~'ctish go 35" ti ow r h i1ocs IoVee 

Ha igsr~9 -4,t 
n"'ra on cooo 

rti e10] orbieclo I o i port'icoCof 

tinegnubrofshsok r cewl inip.e d 
conriJuton f h bauna prothi ctoish'" fisA,, s-neth''1wa I,inIf~1tpb1 1 i v 

t (Ietnefec ofpIi tcigdniyo r~t cp~oo 

Natishalodt ontii id ee 
pons t Aub r Udpivii sy thie st Ie fishcorI IC~ 'iwI',d ad 

bothfccsIr17,th ie od orl stckc jtssI ply 2s iOnuncel 
catfish apoac o sn d bxeioment ecr'Ini 'tonC1 cI I I r d tcie n 1ffcsh 1) p o ca 

ed Lf Ir tptmu ( te p lJCObio ous L ils appflell0 proyiu iidl hret coo Ltu 
cMondtloiisd tile diffeencatin. veigit infrmhtwfcI fveih 

gi~eatorwhen wer c,0 Inis docbdescrthano fheniee veeh, 

e~ananbr ffish ~ sr c. Oner arcason fo ticse] ,.iff tt nplitceo 

pod o(Ir opbwu Unvr'sxvt chwo stcatfdith 1.000 ;]1 unt nildfoed,
(a~ ell s ohbr heudail , qati ec~ut~i~ns~)ii~ fbd-inak 01i. y 

lm Jihr32ors p naIfescnann rti h ecitI2oo 



o t,~~Iorter 01cllCsoois 

ell -', I~o9l'ati hietc - i I feth tfi'Ir 1, Jll CO Cd
30II rpdy ageou c axipln rdosper st 

e~~~~~~ a ssoce a150 h'o4,0U*i i iwt~tlnt 
tied t, mnt0 ti ~tit hilp n 'd.d. Lfpond~ ~ fly he 1oul i ... h.' 1 o c 

at th moa mrcscntI t, t~lio tillVs tspplm 
por h fccprdi aelv 

.3 

hI orer i ~ xmi ff~ ptfp~ttcpns Ihther'ay 

s',o vn, inu~Tbo sfshnp~hm~iu trcdintoude. 'ta 
qI m edcrease. ptou1, orI,off ~ t Jy~eigf~ 6vi rdo 

0 tfciy~~o 
inf a1i c a t tjj 0u~pnii d tCC.Uifl0t 

stoced t"snto pond5 ill ur0 Co~staJ6t~wii 
e 6ri'IS luf i . s t 


b1li by r1dod0UclIIfCaS nd et higerdinut, vnio fCt,d
t'~ owo 
-oye - A. 61,-nvs s eIy':J\d tnei 1 tI~itdea t1Opi'rn Ys0 x~ , oId 

7'~hqth of stati ,int'in blo s' d'inrjIn~ cMtoesnaI i fe 
thas theue. ac I carngprondl'"tdaneiti oox 0p ~nnelra fi's 

ish~~ 6~-Idsiiz-mr 'bk 1 oc 

fisth presentdb motei197 i i6lT, i'e &W-em tht whund 35 1m daltars 
-Teocr ped atis th~elniu d tnnI murnevelof, Ioy fi~uI fido san-e, pojini T he 
to 30-to 40 lbs ~ npas~be~ee dattuburn vrity fnbu, awtin­2pa follpioedi i the 
Inra91(Tbe2,hethrweony200fsh per acre. ile sfetaotic'~ 
differnc in de, rtabeaish prmiageupo gaiwth wst fenn)l srateoade­

5~ o eso2-11C( S 11 h 

troatn3000~ when l atfrqish po ~restI, ehi olzuj C Itfi 'Itilsivev 
dsce in static ponds wll effetivfeyncoschedufch.vin L'ablf 2 and 
uin f adslo tanngeprdy Io is,~o uraopi'oti~ta t cIQn]1Rtoth P t.in onslle 

* worebypodcr a~end thel e renfolunl b 'ropti'llof i o 1_v ccde ltratisl, 

ducinprarein rtho[ periodo~hnpr ,afish highater fP6I fi 'wil 

itatols t ti 1Thus heli f tcipo d u r, ssC ial1) c ill' 1 ef(e'i i 



4 

c~~11 dit fc1 a cw ' Or~titi,a 
4 ; WOi SplcA'iu'r, ro tct lr h I'l OFii~:~uji th,; I citzV 

0Uft& t
 
include OMutI- 'a r toe i , 0rItl I' 


fs Jb~d j c0 W Ia 

v supp id ysoybai ilfo I,~wftni~~ ~nVt T~j)1 oo I Iw 
in01cosen tiacos':oiti­

ill or1fcivedi swtIt110. a ote~Tthl i ~y irffvit(\.0 ~R houV 
ano'lltlgve' thefiC I (~iatwyI rle11velk 
teiflSw1 incani n ~ 11)t mi~porO'ont -1 3036% i l\ T1 wigy 1,cW vay1 

fro~the i' h highCoh n 1 imotoi- ftI 11 ehi)solict, v"nefe"-WlP I In Appwconti iod equa l~ts~noproenonr-of ~~peanutIrio 11 of,1I,II1~ ICl f fct
th~ phoioc t lY pi n, frmill2 e I I, oS of allim'I t$If V 

- -tWoI Sn~. -bor Iiovewi but -t' i g md i in lit toaill v.4sI-Cp 

p e c o o rm~1 Ithe ees s ih ~oprtcrlqn I )I Is01)vrIp, IC ' "- e 

vaitus levels toin - oenaeSl],iie n irr,1 I h oo 
e1 e f y. le e ' 4Iif h if r n e l 'h r s o s m ii f d t (.2 

In pon cuPhe otei Aro std i geIt nve'iygrwhy s iuui 
oi~optie ~%tel)_)U p cl~io&TCt~i ~ ~tfiS stoc pr~ I e'' thIll C C 11 (, 1,~ tivit 

'r lapsThc -dib c almon ti cztufoll bylthe ltu limoun u f ) 1 i I ll\-4 

tie areene aethe1~sene ofh fad the4 1m poiuto of theul' 

Tehrentfees.r Uniehr ourtl sfoii lail IO dtp~ 1, 1, 0I0e ti ndft u 



Ij__ .... 

acaCi Lin ciot. fci vI o i m pi ~a 
diet prvidd cfolj c1ltive ly t,1~l 'oryllC S. t'pc iag" prot h, 
increa s d, the 11 -" anit' cli c 's. a 11c i il Inifi ty e, c 

Ho cvci~~~il aimoutUIof .~o~ nuclt 
li ti ,dditoon6Va] grgu'u1 dwi oto ) t ; omf 

toIsI~r iin ~ i oh 1nof fa 1) rot to ,ifo tici e 1o~r o i n 
wsa significan Cr rocnt over to1- ihi eldQt ny t~ ~ 

,prot 4 lo c -At th'e 4owest protein: eve "(28 or 29'i), Li c smiall (I/G) sub­
ol_~ stI11S~ cJI1 o ,~P1lnL iCoi~ll_ 1 Lae It-i .~otzp vcro 

ifish, growth but thehipC]ato offisII1(!l 
to a-ffe'o SIgI ifc~ i ro a ot i gr o h Attl( w o Iih,o t i) rvoti i 

level3 ard 43~ ~thoo orfr{'ctiollor fish meanl p1 otjc cll ~ ot 

~Icc.0 'til goti *n'nl[ a[,r Cw tloh r(a ifo ) il';mi li 
3 5"6p 1to ii cio c nt ining 8. i stlIP di ;.111i1 Jnroc ' iit , iIl~t pi oteK, 

~(soybenn aind pearut ji Ie ) and %a tota Iof 755 kci,Real o'r ' 

ME, is optimum for the management 'n16yield Conditions ciscus c j4c1etiuy. 
H1owever, if we had stocked 1,000 fi ih pollar insa dof 3,OO0 the~ 13 11 
proti dit i,,o l probnbl haeso i sp ro-

CONLUIO 

V ~~ 
Prti 

fih~Aoel 

T o Vrciterat 

leve fkl 

wae~ ~-VlVViV.Vll'V-

, 

grwt 

se 

~ 

e a 

fo 

ftctr 

llln 

~ 
e 

pon~ 

hmeap 

c tfs 

foo 
lt 

un 

ilmoull 

i 

of 

l-r 
! 

eo 

e( 

1pum~ '~ 

i-eo~i 

!li t<Vkt9 
V ~ ~ 

Vh(-m 

prouctve iet w oreicluontctot siv poten ruquciroutid ofil' chlle Cafs 

pn'ro ewslevel igl JoWfoPag e caf h19d7, C4 ! ,k1tiirc tu lie l Iw,,, 1 

V~ ~ ~ ~ ~'fs,~ne vlo prtr 
ci'sIIergs r 1 ,ton 

itil 
, cl 

Ip Tu~ o.'.phM. 
ureIIIcIIty fcI 

5ien,'il't 

~Ii u~ n'IIIII i 
c't ai~ 

ptI,%, lt0,4 

various-n gstrs .isI 
thesmut b~ 

f ar Vm4 i n 

~n th 
ons1ci ed 

'-an.dttmpthowesr fec 
shcVg 

o l ic.E 

o s Proc. of 1011fs 
SnepCtiViW 8~a0'coiI1A 



Hastings, 1I.W. 1967. Warmwater fish nutrition. InTexas CoIJImIICrci1l 
Fish Farming Conference, p. 27. Texas Agric. Ext. Scrv. and Dept. 
of Wildlife Science. 

Hastings, W.II. 1969. Protein needs of channel catfish . Proc. of Ann. Conf. 

'uf Catfish Farmers of America, 1969, Hot Springs, Arkansa. 

Hickling, C.F. 1962. Supplementary feeding'. III Fish Culture, p. 135. 
Fabcr and Faber, 24 Russull Square, London. 

Page, 	 J.W. and J.. Andrews . 1973. Interactions of dictary levels of protein 
and energy on channel catfish. J . Nutr. .103 (9): 1, 339 - 1,34d. 

Prather, E.E. and l.T. Lovell. 1971. Effect of vitamin supple.ncntation of 
Auburn No. 2 fish feed. Proc. of 25th Ann. Conf. Southeast,rn Assoc. 
Game and Fish Comm. 25: 479 - 483. 

Swingle, 1.S. 1959. Experiments on growing catfish fingerlings': to marketa­
ble size in ponds. Proc. Conf. Southeastern Game and Fish Comm. 
12: 63 - 72. 

Tiemeire, O.W. and C.W. Deyoc. 1969. Techniques used to hatch and rear 
channel catfish fingerlings in Kansas and proposed nutritional rc­
strictions. Trans. Kan. Acad. Sci. 71 (4): 491 - 503. 



Table 1 

Average Yields per Acre and Feed Conversion latios for Chaimnl CaLfish
 
In Ponds at Two'Stocking Dens itles and Fe'd 1iets of Two
 

Protein Percentages
 

Dietary Protein Stocking Denslty Yield luIed (onversion 
Date (s) (. Ish/cre) lb/ .re) II:1t.io 

1970 	 '15 .1,000 :3,,I12 1.6G 
32 .1,000 2, .1t; l. 65 

1971 	 15 2,000 2,20) 1 "H 
32 9, 000 2, 030 1.45 

Table 2
 

Daily Feed Allowance Schedules for Ch'nel Catfish S';.ckcdl in Ponds
 
at 3, 000 to 4, 000 Fish l)er Acre and Fed fi om ,itgerlintg
 

(,I-inch) to Harvest (i-pound) Size at the At bui'n
 
Fishery Research UnitI
 

Daily Feeding Rate as PoMds ('f FeCI 
Date Percentage of Fish \Ve ght por AcrV por 1)av 

April 15-olie 21 .[ :'-12 
June 25-August 31 3 15 2 
September 1-.clohi'r 15 2.5- 55 
October 15-October 31 1.5-1.3 ,10-30 

1Feed allowances 	 adjusted biweekly. 

http:II:1t.io


Taible 3 

Experimental Diets Containing Three Pc, .entages of I'rotein and 
Three Levels of Fish Meal itEach IProl.ein I,,'ccilkite Fed 

to Channel Catfish in Pondis (3,000/Acre )for 198 Days 

Percentage F'raction of l.siProlein Etimtcd M. E.,
 
Dict Cr-ule Prt .i [rnfro ish Melal ikkca Ii:g'
 

1 28 0515
 
2 3; 0 51 .5
 
3 '13 0 5-15
 

4 29 1 5.15
 
5 36 1, 5-5
 
6 i3 
 1/ 5.15 

7 29 1/3 5,13
 
8 35 1/ 5.5
 
9 '13 1/3 5-15
 

Table 4 

Average Production R1Cspolses fromh C hannel Calfish in1Ponds FCI 
Experiiimntal Diets of Three Protein Percuntages Colitainiii' 

Three Levels of Fish Meal 

Yield l '-Cetalt.l-q )f B1e'trn Abovu 
Dlet (lb/acre) Fish 212 Inches I'eud Cu)st/Acre (.) 

28% Protein, all plant 2,: 3 0 0 a 867.1 
36% Protein, all plant 2,475 9 77:1 
43% Protein, all plant 2,6,10 c 87 787 

,, I r u)tin, I/(; F .l, 2, .1.10)I ) 
,%10Prote in, I /'; IV. l. -2, 91 ol 9 )20 

43% Protein, 1/ I'. M. 3, 010(1 91 925 

'd
29%0Protein, 1/3 F. M. 2, 7(
c 96 861 

35% Protdt n, 1/3 F.M. 2,9.40 1 98 8.47 
43% Protein, 1/3 F.M. 3,030d 96 8.43 

All means not followed by the same superscript arc statistically di ffcrcnt (I .05). 
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