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ABSTRACH

A study o determine ehimges i pond hottani soil composition s been i

progress on the Marton, Alithana Nattonal Fash Fatehery Top piore tin

years, This report gives the findings ol amalyses tor valeinm, phosjdioris, potis-

sitm, plnitrogen and organic carbon: Simples were Giken perodienliy from

thesame locations withthe Eist ones tiken ten veis alter the inatiad Nooding ;
During the period. pllehianped trom acid to nentral fevels generally, Phios ;

phorus increased in some ponds and deereased i otliers. One pond which

unfertilized supported a loxuint growth ol Naras ape and Clua spe even

though noavailible phosphorus was measured: in thesonl sinaple

. ‘ " ' . '

Organie nitrogen and carbon increased ippreciibly with mirogen increasing |
abiprealer rte, Fhe earbon/nitrogen (C/N) ttio became manrower in Lol 12 :
ponds,

INTRODUC TTON

Mary hish eulturists vearing ishiin ponds have noted the diveise sesporise -
Jaeent pond units make o similae manigenient methods: Fhe expereticed posidd
cultinist expects diversiy i vivldse size tange, survinal percentase, vepetition
compasition and abundanee, and other indices: Reasans lor the diseastiyare ot i
alwavs understoodiand Lick ol time nmay: preclude obtainiog enougl oo i
to determine the cause ofdilterences duringiegiven production evele, Iniluenees

1t
including water guality. hotton soil compositon, sutoliophicand heterot fuphic "
arginisms present and teraction bemween these intluenees combine to alle |
the production process. o
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[he role of the pond bottom has ot been eraphastized as niuchoas that o! the
waler in the functioning of this spectinhized aguate censastenalihoneh severad
imestigators have given attention to it Sehaperclaas (1933 was one ot the caily
pond culttrists to stress the iportinee o the bottam sad inthe frodection
aele of carthen ponds, Mechean (1935) and Mechean and Naesndh (198 did
wime rescareh ekt o pond bottom soils. Mortimer and Hickling (193.)
revieved eatensive Puropean and Astatie research on the portance of the
pond bottom mud. while Hepher (1905) studicd changed i pond botton saiis
hrought aboni by fertifization. Greene (197 and Tackert (1971 repoited on
work done in Alahamicand Avkansas duing the fate s s,

Along-tem stidy was bepun at the Manon Nattonal i ibatehercin 19590
anatiempt o dearn the ettect ol calttral practices onthe Chemcad composthion
vl the pond bottom sorl Procedurad detmlsare piven i pretanmar s aeport by
Jones, Snow and Bevan (19700 along wath Bindeogs resubton drem the fost Live
vears of work. 1o bret. ihe study invohved antlvais ot sorb samples ik en botore
new ponds were Hooded sond Siter alier cach diion antd e vears had
clipsed. Samplinpe was thenscheduled tobedone evers tvovears hncindad were
12 smald casthen ponds ranging i size o 025 1o 056 heetare Recondswee
kept on leedhime and fertilization of the ponds and sields of fsh were nieasied s
cach erop was removed. Al of the ponds were used sthe normal hatehiers hish
production operation tor biss, blucsall, clumael Githishe o forape minimow
praduction, with one exception, The one seeption tothe abose sas i winnniny
pond or resenvoir tor the hatchery bolding honse water suppis o A ponds weie
tertihzed except the reservair pond. The samplug: procedine and metbod o
processing and anadyzing the samples s pivenan the dust repert o the stady
Clones, cb al 19704 Thas paper pives the rosulis ol samphing hoe seas alter the
st phase was ended.

MATERIALS AND METHODS

Begmntong as the fish harvest voas completed it tab ol 19700 the 12 pondsan
the study were sampled m the sinee focation and to e some deptin 2 B s
previously, Fhe samples were i died and Beld m the oooratarns tor varving
peniods of time nnnd they could be readied toranatvas . Fle soisas then passed
through a burt ol tor grinding toa paaticie size e enotieh to paes e csieh a
Noo 40 LS Standard steve sereens Follonving pondimg, the sval was davided,
with pirt being sent to tie Auburn University Sonls Testing Fabaiatory Lo
analysis as o pHLealaum, phosphoras, potassu,and magnesiam Anothet
portion was sent to Do Clinde Bovd ol the Aubutn Uneversiny Department alf
Pisheries. D Boavd anabvzed the soil tor argiowe caibor and imdropen,

Station records were teed toaseertain the amonnt ob et e apphed tocach
pord an the study s as well as the imoust of supplemenial teed sepplicd aind the
vield of fishat cach dvaning.

RESULTS AND DISCUSSTON

Dativon the andvses tor plccalem, magiesium and phosphionusane <hown
in Table 1oalong with comparable dati for the sampies teeen betore and alta
the st S vears of uses Table 2 gives the tesalts of the arganne carbon and
nitrogen anabyses and also gives the © N vatios Tabie 3 eves thie pouids of tish
remoned dfuring the pedod and also the amonnt of eed and fertbizer added o
cach pond duting the S-vcar peiod,

Changes i the compositon ot the pond boitom sosbas idicated by the same
ples rhen were tather pronounced. Tn some mstances these cianges weest cone
tnaation of what had heen observed i the carbier stiady (lones, eb al 19700 Ta
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onc or iwo parameters, there wis o resensal ol what appeired to be aweli-
delined trend during the first five yeirs.

INORGANIC CONSTITUENTS

The trend toward increased fevels of Gilcinn, which was well docimented
during the firstfive years the ponds were in use, wiss reversed 1 severl instinces
and slowed down in others. Anilyses showed smaller amounts in sitniples tinken
in 1970 fram 10 of the 12 ponds thitn sere found in 1965 . The anonnt was
substantially higher in allinstances, howeser, thin was measured in Hhe sitnnics
Lahen prior to the initial Nooding.

In contrast o the caleinm, pllwas more ichaline in 10 ol the poncds it e end
ol the second five-vear period and more acid in two ponds. Generdlvn bl sce i
to hase stahilized around a pll of 7.0,

Phosphorus increased in samples trken fron sexen ol 12 ponds, bt did ot
appear correlited with the amount ol lerilize idded during the pertod, T the
single pond receiving no fertilizer, the amount of phosphuriswis zero. althaugh
the pond supported a moderate (o heavy growth of Chara speand Najay ilexilis
circh year.

There is a suggestion thit soil tpe niy be o factor ia the amount of phis-
phorus occurring in the samples. In live ol the cipht ponds located on e lower,
more silty arca of the site, phosphorns declined."Tn one other instinee the
amount ol inerease wis quite low, ¢hanping only O percent in live years. | his
tank plice in spite of addition of 24 K, o1 more of ()¢ perveirin four ot the
ponds.

Presence ofabundint prowth of submerged pliants in e anlertilized pond
along with i marked inereise in onnie cashon mtrogen in the sinples of
bottom sail influenced us to analyze water (Hosw i antoand out of the reservol
pond for pitrogen and phosphorus. Wilter s ples were negtive for nitregen
(Lach procedure) but were positive for phesphate. Total phosphate wis 0.08
Ppm (0.05 ppmortho) at the waler inlet and 0.03 ppm (L0 ppmcortho) ai i
outlet. Since the level of pliosphorus in samples declined from 4.6 10 (0.0 ppinin
this pond during the study period it appears that e, i not all, of the plan
growth was being mide the secand live yeras using phosphorus dissolved in tie
witler supply.

Potassium was higherat the end of the seeond live years ol use i 9 of the 12
pond samples, Levels wzre elassificd by the Soils Testing Livboratony s high in
allinstances. This is a result ofa .0 ppmles el of potsssitn in witer {1om stppiy
wells. The high level of potassium in the pond soil developed i spite ol the tact
that no potassium hid been used in the lertilizer mis used sinee the ponds weie
placed in seryice,

ORGANIC CONSTITUENTS

As was expected, carbon incrensed substintidycin samples (rom all pords
during the second five-year period since feed snd Iertilizer were used 1athe
[reely, A surprising development was thit the highest vate of inereise in aarhon
wiis in the unfertilized pond. A seventeenfold inerease was messured there, witl
the next highest rate of increase beingahont fiverold, The lowest rite of inefcise
wis in i pond that produced the thivd highest poundige ol lish on the fourth
highestamount of total nitropen,

NILropen cimn be i limiting tietor ine plint prosw Chand s mchuded dos
fertilizer misturesapplicd at Mo, either i or ISUC O Do ganie forme s,
SIS 08 he 12 ponds sanipled received stbstantinlamonnts of supplenmental ieed
ringing from:i low ol 799 Ky, perhi, over the v e=vea periond tog high ol alngos!
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1930 kg, AH except one abvo received varyingamounts ol orpanie and inorpanie
nitrogen directly as fertifizer. From all sources, nitrogen additions ranged rom
41 to 136 kg, per hao per pond.

The relationship between fertilization with nitrogen in food or lertidizer i
pereentiape increise 1 total nitrogen content of soil saimples was enanitied by
means of Sncdecor’s lincar regresston techniyue (Snedecor, 19-4e) Faen es-
cluding the result in 8- where no nitrogen wins add-d, the anaiy sisdid not pive
an r-vadue remotely approaching signiticanee at the five pereent lesel bnoali
probability, interrelationships between znvichment, pounds and tvpe of fish
harvested, type and amount of plant material produced. hequeney ol aning.
tate of water exchanpe. and bottom sail 1ype. beeame tao compicd to pernd
simple canse-cliect patterns 1o be revealed,

The marked increase i nitropenin samples thaken lrom S-3o the unfortilize:d
pond, was unespectds Toaid inexplaiaing thiscananabss of thesupply wate
was again performed alter the data were being studied The analvsais did notin-
dicate the presence of nitrogen as ather Notor NO7 Onenughtespect addition
of 0.92-1.84 kp. per i annually in amiall (Lyon and Bachman, 1930 The
amount ol increase noted is farin exeess of thisamount however Ttappears it
the CoN ratio is too high lar decay to contribute appreciable mtrogen: b tact,
th > stow decany of higher plants which had died and accumulated on the bottom
maty olfer a possible explanation for the higher carbonand nittopen values i
this pond. Unfortunately, the datido not provide an ungualificd amswer to this
(uestion.

The carbon! nittopen (C/N) matio continued to dechine, being Jower alter [0
vears of use in 1Eof the 12 ponds. Only in the unfertilized pond wis the tatio
Bigher than at the cdose of the fist tive-year samphing peniod. Toall HIsLnees ex-
cept the untertilized pond, the fertilization plan being used swas more i ade-
quate for the quantity of fish removed in cach erop.

SUMMARY

Results of the samphing of pond bottom woil ten years alier the Heoding of
ponds tor initial use resealed the following significant desciopiants,

I, pllis becoming stabilized at neutrality.

2 After o large increase the first five years, caleiun levels declined in some
ponds and increased ata slower rate where decreised were not noted.

3, Phospharus followed a pattern simitar to caleium, inercasing more slowly
in some poids the second live-year period, and decreasing diasticadly i the
block of ponds whete more silt was present.

4. Potassitm contineed to inerease in most instances, with the rate vasing
from pond to pond, The greatest rate of increase was in the pond whereachigh
rate of water How was nunntained.

5. A higher averape organic carbon content was measared 1o the second si-
pling period thin in the fist Sisoof the 12 ponds showed o preater pereent -
creqne il the end of the second five-year period thanat the end of the tissthive. A
favorabie <oil pllind added enrichment by feed and fertizer ave ey causes,

0. Nitrogen levies b the samples inereased at i Lister rate the secomd five-vear
period than during the it As acomsequence, CoN rtios continved todecline
in 11 ot the 12 ponds. Ondy in the unlertidized wond was the C N ratio higher
the end of the second Nive-year period. Paen bere, the increase wans sl

7. While changes in pond bottom soil constituents can be determinedieadiby
cinises tor the elianges appear 1o be complen, necessitating moe oservations on
possible influenving tactors than are maintamed by hish production station,

£ Variation between ponds sogpests that cach pond wt of o produchion
station be sumpled at intervals of 3-8 years tadocument chemieal chanpes takany
place in the pond bottom soil
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Inorganic N

Pond enrichment and fish removal duning a five-vear period.
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CULTURE OF CHANNEL CATEISH IN A
HIGH FLOW RECIRCULATING SYSTEM
Mervl Co Bronasard, Jr., Nick C Parker and Bill 4. Sinco
Department of Biolog
Memphis State Universin
Mempliis, Tennessee 38152

ABSTRACT

Anindoor recireulating system was designed to evaluate the ettects of o high
Mow rate and a high lilter to tank ratio on the ciurving capacity of a cosed
system for channel catfish colture. Updralt and tickling filers with varions
filter media were evaluated. A uet gain of 319 pounds, with a stnding crop ol
405 pounds at o density of 7.2 pounds per cubie Toot, was obtained over a 142
day growing period.

INTRODUCFTON

Fish production is dimited by several Tactoes, such as dissalved oxypen,
temperature, disease and the build up of waste products. Although ponds
normally support up to 2,000 Iy acre, Greene (1971 increased this carrving
GUpacity t over 200000 1braere by biofiltration and recireulation of the water,
Andrewsetal (197D idicated that intensive culture i racewinys iy have some
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