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INTRODUCTION

Channel catfish (Ictalurus punctatus) have been raised commercially

on a large scale basis since the =arly 1950's. At that time, commarcial
fish growers were harvesting on an average, 266 kg/ha/year of catfish when
the fish recieved supplemental feed (Swingle 1954). In 1976, farmers were
harvesting 2,240 - 2,800 kg/ha/vear of channel catfish (aAnon. 1977). Tadav,
a reasonabls expectation is a harvest rztz of 5190 kz’/ha/vear (Waldrop and
Smith 1980).

Early commercial channel catfisn feeds were composed of scvbean oil
cake, peanut czke, fish meal, meat and bone meal, brawers’ bvoroducts and
grains and grain byvproducts. It was not kncown at that time however, which
nutrients in these ingredients were essential and which were not (Stickney
1977). Hutritional studies on channel catfish were initiated in the early
1960"'s to make those determirnations. Today, consid=rably more is known

.

about the fish's dietary requirements, but there still exists many ar=2as

({4)

where additional nutritional iaZormation is requirad.

rm

Little is known about the reguirements of Zish for trace minerals,

1t has been assumed however, that the various elements required bdv higher

[}

animals are also required feor fish and they have been routinely included as
trace-mineral supplements in diet formulatioms for fish (Halver L[97%

The purpose of this study was to determine whether the addicion of
cobalt to channel catfish fingerling production ponds is of benefit in

improviag growth and survival and if there is an in
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additions of cobalt in the rations of channel catfish fingsrlings.
In order to z2chieve the above obiectives, a two phase study was under-—

taken. The first phase of the study was a pond fertilization experinenc



having an experimental design similar to that reported bv a Russian invest-
igator {(Sukhoverkhov 1966) iz thact identical treatmen: lavels of cchbalt (in
the form of CoClz) and similar aged fish were used. The primarv intsended
difference between the experimental procedure employed here and that amploved
by Sukhoverkncv is the species of £ish. Channel catfish were used in this

experiment while common carp (Cvprinius carpio) were used in the earlier

experiment.
The second phasa of the sudv was a feeding trizl utilizing diets
composed of purified ingredients and designed after the National Research

Council's (NAS/NRC 1977) vitamin test diet for catfish. Vitamin 3 level

12
in the one test diet designed to contain a significant amount of thz viczmin
conforms with the level rescommended by the National Research Council (1977)
for "complete'" diets of warmwater fishes. Cobalt levels in the diets con-
taining the mineral were chosen taking account of the recommendations of
several researchers (Sukhoverkhov 1966, Ghosh 1975, Havelka 1977 and Shabalina

1964) for various species and the Naticnal Research Council's recommendation

for cobalt content of purified diets for warmwater fishes.
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LITERATURE REVIEW

A review of the literature revesals that the mineral requirements of
fishes have been studied to a limited extent.

Dove (1972) and Pappas (1972) fed channel catfish fingerlings ratioas
having three different ratio levels per experiment of calcium/phosphorous
and found that fish fed the highest Ca/P ratios (1.5 : 0.9 and 2.8 : 1.8
percent respectively) showed greatest ratention of the two minerals as well
as magnesium and other ash. In addition, those fish fed the highest Ca/?
ratio levels grew more than fish fed lower lesvels over the szme time period.
Pappas (1272) also found that the use of dicalcium phosphate resulted in
better growth than when just plant and animal sources of calcium were used.

Using rainbow trout (Salmo gairdmari), Ketola (1975a) found that sup-

plements of either dicalcium phosphate or an ash prepared from fish protein
cencentrate added to a basal diet containing 32 percent protein solely in
the form of conventicnal soybean meal caused significantly improved growth,
feed conversion, and mineralization of bone in young of the vear fish.

Murakami (1957) reported that the diztary addition of 5 percent calcium
monohvdrogen phosphate prevented or affectively healed cranial deformity and
other associared discrders of the skelaton in voung hatcherv-reared common
carp recieving a formulated commercial diet or other dry fzeds.

According to Lovell (1977a), chamnel catfish can absorb significant
quantities of calcium from the water if zdequate dietary phosphorous is provided
and the calecium content of their envirgnmznt is at least 5 ppm. In aguarium

studies with a level of 35 ppm CaC0, in tne water, channel catfish beneiitted

3
onlv slightly from dietary calcium {Lovell 19772). Both commor carp and rain-

bow trout appear to be able to absorb the calcium that they require from



eavironmental water containing at least 16 - 20 ppm calcium {Ogino and

Kamizono 1973). Japanese eels (Ancuilla japonica) however seem to be unatls

to absorb sufficient calcium and therefors require dietzry
1977a) with the level required appearing to be 2.7 g Ca/kg dry diet (Nose
and Arai 1975).

Ketola (1375b) reported that inorganic phosphorous supplementation of

up to 0.6 percent of the diet increased growth rate and bone ash contant of

~
1

young Atlantic salmon (Salmo salar) fed diets containing mainly dehulled
soybeszn meal and other plant materials.

Researchers at Auburm Universitv (Lovell 1976), using an all plant basic
diet containing 0.22 percent non-phvtin phosphorous, found that fish fed tne
basic diet supvlemented with at least 0.3 percenc phosphorous from dicalcium
phosphata gained 12 percent more weight in a 6 month feeding period than
those fish recieving no such supplement. It also was found that there 1s no
improvement in growth when higher levels of phosphorous are added to the
diet. The conclusion was drawn that levels beyond 95.52 percent available
phosphorous in the diet cf channel catfish are not necessary.

Excepting calcium and phosphorous requirements, relatively few invest-

igations relating to the mineral requirements of fishes in general {(Halver

377) have

pa

1976, Dove 1972) and of channel catfish in particular {Stickney
been carried out.
One of thke first reccrded mineral deficiency symptoms in fishes was

described more than 69 years ago when two species, rainbow trout and brook

trout (Salvelinus Fontinalis) were raared on diets deficient in iodine

(Gaylord and Marsh 191%). The fish developed a proliferation of thyroid tis-
sue and a typical goitre. Intermediate stage thyroid proliferaticns could

be reduced by adding adequate levels of iodine to the fish's diet.



Shaw, et al. (1975) found no relationship between the dietarv level of
sodium chloride and the growth or feed conversion efficiency in Atlantic
salmon smolts in either fresh or sea water. Similarly, feed intake and
feeding efficiency was not demonstratably afiecred by varving the level of
dietary sodium chloride in feeds for rainbow trout (Macleod 1278).

Yo increase in growth, weight, feed conversion ratio or difference
in carcass moisture level was observed in channel catfish fed diets con-
taining up to 2.00 percent sodium chloride over those fish fad the basal
diet containing 0.06 percent socdium chloride {Murray and Andrews 197G;.

The addition of up to 57.3 mg percent of iron to preparad diets fed

to vellowtail (Seriola quinqueradiata) gave beneficial results including

increased weight gzain and slevation of the blooed serum iron level (Ikeda,
et al. 1973).

A diet deficient in iron fed to Japanese eels and red seabream (Pagrus
major) resulted in hypochronic microcytic anemia in both species. The
requirement of ironm in the diet of eel was postulatad toc be 179 ng/kg dry
diet (Nose and Arai 1976).

Daily addicion of supplemental ferrcus sulfate to the diets af

swordtail (Ziphophus helleri) and placyfish (Xiphophus maculstus) resulted

in both increased weight gain and hematocrit levels of both species. Mort-
ality from hatching to maturity also was significantly decreased 5V additicns
of ferrous iron. Ferric salt was not, however, judged to be effective as a
dietary addition (Roeder and Roeder 19%56).

Common carp were fed diets with and without supplemental iron additions
for 105 days (Sakamcto and Yone 1373). Within thatc time period, no signii-

izant differences in growth rate, conditicn factor or feed efficiency were

s

¢l
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observed between the two groups of fish., However, the sp ic gravity,



hemoglobin content and hematocrit valuz of the blood were lower in these
fish fed the diet without iron supplement,

Common carp fingerlings fed purified diets lacking zinc exhibited
deficiency symptoms ¢f poor appetite, growth rate and increased mortality
rate. The dietary requir=ment of common carp fingerlings for zinc appearad
to be 15 - 30 ppm (Ogino and Yang 1979).

In a 10-day feeding trial (Chiou and Ogino 1976), fed common carp a

magnesium-free dier, causing depressicn of appetite, sluggish movement,

—=o

convulsions, spasmodic swimming and high mortality. The minimum requirement
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of common carp for dietary magnesium was estimated toc be 0.
maximum growth was attained at 0.6 - 0.7 g/kg.

Japanese eels showed no specific signs of magnesium deficiency except
poor appetite and slowar growth and the red seabream was found not to
require dietary magnesium (Nose and Arai 1976).

Dietary magnesium levels were found to affect appetite, growth,
movement and contents of ash magnesium and calcium of the whole body and
vertabrate of rainbow trout fingerlings fed purified diets for & weeks
(0gino, et al. 1973). 1In addition, histological changes wers recognized
in the muscle, pyloric ceaca and gill filament structure of those Zish
fed the magnesium deficiznt diet.

Red seabream wera fed diets with or without supplements of aluminum,
zinc, manganese, copper, cobalr and iodine for a 50 day period (Sakamoto and
Yone 1978). Yo significant diZferences werz observed in the Ifollowing var-
iables between the two groups: growth rate, feed efficiency, condicion factor
hematocrit value, hemoglobin content and red blood cell count. No pathological

change was found in the organs of che group of fish fed a dist wi<hout the

combined mineral supplement.



Sukhoverkhov (1966) reported that the addition of 3.7 g cobalt chlorid

1§

rt

{CoCl,} per ton of feed resulted in an increase in growth rate o

31} pereeat
in fingerling common carp. He also found that the applicatiem of CoCl2 as
a fertilizer to earthen ponds increased tha production of common carp frem
0.24 ton/ha to 0.45 ton/ha.

Other investigators have also reporzed beneficial uses of cobalt in

diets of fishes. Ghosh (1975) reported zhat mullet (Mugil parsia) frv

responded to the addition of Coll. to their dist with improved growth and
survival with the optimal cobalt dosages ranging from 9.6 - 1.0 ppm.
Shabalina (1964) reported that dietary addition oI CnCl2 twice a week at a
race of 30 mg/kg live weight of fish resulted in an increased growth rate
among rainbow trout fingerlings and that twice a week addition of 3.7 mg
CoClZ/kg live weight of fish resulted in increased growth rafe among year-

lings of the species. Havelka (1970) recommended that 1.0 mg Coll,/xz live

weight of f£ish be added to the diet of fry and fwo year old common carp.

o

Such additions resulted in increased resistance of the carp against infec-
tions. Frolova (1961) reported that addition of 0.08 mg cobalt/kg of fish

to the diet of commen carp increased the ervthrocvte and hemoglobin content
of the blood. TFarberov (1%653) reported that addition of CoCl2 to their diet
increased the growth rata, productivi:ty, food consumption and level orf
vitamin B12 in common carp. Tominatik and Batyr (1947) repcrted that dietary

supplements of cobalt decreased the mortzlity of commen carp Zingerlings and

ih

increased the erythrocyta and the hemoglobin content of the fish's blood.



PHASE 1

(POND FERTILIZATION EXPERIMENT)



METHODS and MATERIALS

The first phase of this studv began on July 18, 1979 when 7,790
channel catfish fry1 having an average weight of 0.045 g were stocked
into each of 0.07 ha earthen ponds. The above rate of stocking was used
because it appears to be near the average number of channel cgtfish fry
commonly stocked bv commercial fish growers (Grizzel, et al. 1969, Brown,
et al. 1269, Tiemeier and Devoe 1973, and Lee 1973). The ponds had been

filied with water and fertilized at the rate of 45 kg/ha of 20 - 20 - 5

=

fartilizer (Table 1) followinz the recemmendation of Swingla /1965) one

week prior to stocking.

Table L. Composition of bulk fertilizer (20 - 20 = 5) used in poad
cobalt fertilization experiment.

Ingredient Composition Weight (kg)
Ammonium nitrate 33% N 19.4
Ammonium phosphate 117 N, 487 P 173
Murizte of potash 50% X 8.3

Total 45.0

Three weeks after the fry were stocked, CoCl2 was added to the water
at the rate of 5.0 kg/ha into each of two ponds and 17.7 kg'ha into one pond.
Two ponds served as control ponds and recieved no CoCl2 Table 2). The CoCl2
was dissolved in distilled water prior to application to the ponds. The pends

again were fertilized at a rate of 45 kg/ha of 20 - 20 - 5 fertilizer ome

day after application of the CoClz. No further treatment excepting main-—

1. Supplied bv Kansas Fish and Game Commission.
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tenance of water level was then applied to the ponds or fish during this
study.

The ponds were drained onm October 19, 1979 and all of the fish were
collected. Approximately 150 fish randemly chosen from each pond were
weighed and measured for toral length. The number of surviwving fish per
pond was estimated by dividing the total weight of fish recovered from =2ach
pond by the mean weight of the fish from the particular appropriate pond.

The resulting data was analyzed bv means of simple linear regression.

Table 2. Cobalt chloride (CoCl,) treatment level of ponds in pond
fertilization experiment.

Pond Pond Number Treatment Level
kg CoCl,/ha

TCFL # 27 1 0.0
TCFL # 11 2 0.0
TCFL # 9 2! 5.0
TCFL # 7 4 S0
TCFL # 3 5 1.0




RESULTS and DISCUSSTIOM

The data collected from this experiment (Table 3} was analyzed in
order to determine if significant differences existed between growth and

survival of fish subjected to different creatment levels of CoCl The

5
analyses were computed using simple linear regression of mean length, mean
weight, average condition (KTL) and survival of the fish against treatment
levels. A simple linear regrassion of mean length against survival of the
fish was also computed.

A graph of the data utilizing the percentage of surviving f£ish per cm
group is illustrated in Figure 1. A total length range of 3 cm was found
between fish in all ponds with 7 cm being the minimum size fish recovered
and 10 cm being the maximum size. Yo significant difference (P X 0.05) in
mean length between treatment ievels was found (Figure 2). The range in mean
length of fish between treatments was 0.9 cm,

Mean weight of the fish at the end of the experiment ranged from 4£.96 to
7.04 g {a cotzl mean weight range of 2.98 g). No significant difference
(P 0.03) was found to exist in mean weight of fish becween treatment levels
(Figure 3).

The average survival of fry in all five of the experimental ponds was
23.0 % with a range of 3.6 %Z. The survival of the channel catiish fry was
not found to be significantly (P < 0.05) related to the treatment level of
CoCl2 (Figure 4).

Average condition of the fish at the eand of the experimenft was esti-
mated by computing a condition factor [KTL) relating the mean weight (z2)
of fish in a pond to the mean total length {cm) of those fish (Table 3).

It was determined that tne CoCl, treatments had nc significant (P < 0.93)
2
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influence cn the average condition of the fish (Fi

a5
=
)
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g

Furtnermore,

a visual inspection of the fish at the time of harvest revazled no apparent

rt

differences between treatments in number of morphologically atvpical fish.

A significant (P < 7.05) inverse relationship between growth of the
fish (where growth is represented bv mean length at the end of the experiment)
and survival did exist hcwever (Figure 6).

It was therefore concluded that the treatment of ponds with CoCl2 at the
levels used in this experiment, has no discernible effect on the survival or

growth of channel catfish fry cultured in earthen ponds.

Table 3. Fertilization of ponds with CoCl, experiment data.

Pond Number X weight X length Survival KTL
1 7.04 g 8.4 cm 20,9 % 1.18
2 5.04 " . 25.4 " 1.06
3 4.96 " 7.7 " 28.4 " 1.09
4 6.65 " 8.5 " 19.8 " 1.08
5 6.74 " 8.6 " 20.3 " 1.96
3
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METHODS z2nd MATERIALS

The second phﬁse of this study was conducted over a 22 week pericd
beginning on February 4, 1980 and ending on Julv L1, 1980.

Four rectangular fiberglass tanks, =zach helding 500 liters, were usad
for this research. Each tank was equipped with water supply, a standpipe
drain and a thermostatically controlled heater element which maintained a
water temperature c¢f 25 C. The water (supplied to =zaczh tank at a rate of
approximatelv 1.5 1/minute) was from the city of Manhatctan's dcomestic water
supply. The water was passed tiarough an activated charceal filter in order
to remove residuzl chlorine prior to imtroduction to the experimental zanks.
Each tznk was aerated by a single air-ston2 using compressed air from a com-
mon source for all five tanks.

The channel catfish fingerlings used were cbtained from the control
ponds (ponds 1 and 2) at the conclusion of the previous phase of this research.
The fish were held in a semi-starved condition for 108 davs until the start
of this phase of the experiment. The fish were treated | week priecr to intro-
duction into the experimental tanks with a combination of 0.1 mg/l malachite
gcreen and 25 mg/l formalin (Leteux and Mever 1972, Schachte 1974) to eliminate
possible enzootic protozoan parasites.

The experimental diets were prepared by adding differing lavels of Coll

and vitamin B1 (Table 4) te the basal diet presented in Table 5. Diec 1

2

consisted of the basal diet with no added vitamin Bl? cr CoCl,; diet 2 had

0.3 mg CoCl,/kg feed added; diet 3 had 2.0 mg CoClszg feed added; and diet
L

4 consisted of the basal diet with 22 ug B,,/kg feed added. The diet ingred-

= 712

ients were blended, mixed with sufficient water to effectively pellet and

extruded into 3.3 mm diameter by 1) mm length pellets. The pelieted feed
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was coeled for approximately one hour, bagged and then stored at -15 C
until fed.

The fish in each treatment were fed once dailwv, 7 days per week at z
daily rate varying from 5 percent at the beginning of the experiment and
decreasing to 3 percent at the end of the experiment following the recom-
mendations of Lovell (1977b) for feeding catfish fingerlings. The calcula-
tions for the feeding rates were based on the percent of live weight of all
fish in the tank. The rations were adjusted as necessary in order fo maintain

this rate of feeding.

Table 4. CDC12 and vitamin 819 level of the tast dists.

Diet CoCl2 Vitamin B12
1 0.0 mg/kg 1.2 ug/kg
2 0.3 " 1.2 "

3 3.0 " 1.2 "
4 5.0 " 21.2 "

Table 5. Composition of the basal diet.

Ingredient Percentage
Vitamin-free caseinl 41
Dextrin 9
Soybean oil 3
Cellulose 23
Carboxymethyl cellulose 3
Vitamin Blz-free vigamin mix2 4
Co-free mineral mix” 1

1. Assayed by producer (Uaited States Biochemical Corporation Cieveland,
Ohio) to comtain 3 ug Bldjkg.

2. Table 6
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Table 6. Vitamin and mineral mizes used in purified diet feeding rtrial.

£.1 Vitamin B, ,-free vitamin mix

12

Vitamin Amount per kg drv basal diest
Vitamin A activity 5,500 v

Vitamin D3 activity 1,000 LY

Vitamin E 50 U

Vizamin K 10 mg

Choline 350 mg

Niacis 3390 mg

Riboflavin 20 wg

Pyridoxine 20 mg

Thiamine 29 g

D-Calcium pantothenate 50 mg

Biotin 0.1 =g

Ascorbic acid 140 Tg

Inositol ' Rale; ng

These amounts are the recommended allowances (NAS/YRC 1977) for vitamins
in complete diets for warmwater hes with the excention that 20 ug of

£
vitamin 3 per kg dry diet is als

12

6.2 Cobalt free mineral mix (Rogers and Harper 1953)

Mineral percent
Ammonium Molvbdate 4"?0 0.003
Calcium Cartonate ) . 29,290
Calcium Phosphate 2H,0 0.0430
Cupric Sulfate 0.158
Ferric Citrate 6H,0 0.523
Magnesium Sulfate FTHUU 9,980
Mangansse Sulfata HQG 0.121
Potassium Iodide 5.0005
Potassium Phosphate 34310
Sodium Chloride 25.060
Sodium Selenite 35H,0 0.002
Zinc Chloride Qg




Bach group of fish were waighed in aggregate at 7 weeks and again at

18 weeks. During the 22'nd week, 21l fish of one treatment group (di

4]

t

L
~

12 o
died overnight. This mortality was belizved to have been caused by a temp-
orary failure of the air supply to that particular tank.

All of the dead fish from the diet four treatment were then weighed

-

n e

[

individually within 24 hours of the time of death. All of the fish
remainirg thres treatments were individually weighed approximately 12 hours

¥ ing of the

(N

n

e

(3]

later ie. approximately 36 hours after their last fseding.

-fish then ceased and the experiment was terminated at that time.



‘Results

RESCLTS and DISCUSSTION

of the experiment ars presented in Table 7. Single factor

analysis of variance (Table &) was emploved to test for differences of

weight of the

Table 7. Pur

fish between the four treatments.

ified diet feeding trial daca.

23

X weight (g) weight range (g) s (2)

Jiet Day 0 Day 49 Day 126 Day 133 Day 158 Day 138
l 3.6 18.1 42.8 50.7 13 - 119 22.9
2 4.4 18.2 41.0 59.3 27 - 78 15.5
3 4.4 21.8 45.8 £3.2 26 - 127 26 5
4 3.9 17.8 40,2 57.9 23 - 113 25,9

s = standard

Table 8. Analysis of variance of weights of channel catfish fingerlings

deviation of sample weights.

in purified diet feeding trial at the termination of the
experiment.
ANOVA
Source SS DF MS
Total 51,566.75 29
Greoups 231.43 3 iy Lk
Error 51,335 32 96 334743
F =MS /218 = N.,1443
Groups Error
Fgl.0
Conclusicn: No significant difference exists between Creatments.



The mean net weight zain over z2ll Icur treatment groups wzs 36.2 g

2wt 13 - L
ish/dav). N5 dif

th
P

fan averags gain cf 0.36 g/i erences were fcund for food
utilization between the treatments,  .There were however, obvious differences
in growth rate within the treatments as indicated by the wide range o=

final weights for all four groups of fish. Until the loss of the entire diet
4 group of fish, survival among all four groups of f£ish had been 100 X.

No significant difference (F < l.2) in growth was found between the fish
taed the Bl2 deficizant diets and those fad the Bl2 complate diet. Since
the fish died during the 22'nd week of the experiment, insufficient time
may have elapsad to observe significant differences. Dupree {1966) reported
that channal catfish fingerlings £fed vitamin 312 deficient diets do not show
deficiency svmptoms for the first 21 weeks of feeding. Further, the only
apparent symptoms noted in the above study (Dupree 1966) after 36 weeks were
slightly reduced feeding and reduced growth of the £ish fed 812 deficient
diets.

The major, and possibly, only role of cobalt in the phwsiology of
animals is as a constituent of vitamin 312 (Maynard and Loosli 1963%). There-
fore, one would not expect a significant difference between growth cf those
fish fed cobalt containing diets and those fed diets devoid of cobalt
before a deficiency of vitamin B12 is observed. No such difference was

observed among the fish in this experiment.



it

be fed diets devoid of vitamin qu nd

on growth and survival. Since

over most of the culturs range

is concludaed that channal

channel

catiish fry and small fingerlings maw

and

I
n
(4%
(s
~
(53}

adverse af
catrish normally spawn during June

(Kansas, Arkansas and Mississippi), approx-

imately 120 to 150 days of growing seascon remain duriag the vear of hatching.

For this length of time, experimental test rasulrs show that diecs may De
=] ] <

spared B12

It would be best to include vitamin Bl” into

lings being culturad for food fish where

or

days and appreoaches the time interval

the diets of larger
che culture period

that Dupree (1966) found

and cobalt without adversely affecting growth of fish.

co e2lapse

before a decline in the growth rate of channel catfish fingerlings fed diets

devoid of vitamin B until

12 further studies regardiag

the fish for the vitamin ars carried ocut.
Probably the most necessary study regarding this

designed to show whether inorganic cobalt in the diet

on the vitamin B

12 requirement of channel catiish.

the regquirements of

requiresment is one

has z sparing affe=zc
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SUMMARY of COMNCLUSIONS

ective as a pond fertilizer

1

1. Cobalt chloride (Coclg) was inef
for improving production of channel catfish fingerlings in this study
at rates reported to be effactive for improving production of common

carp.

2. Dietarv deficiencies of vitamin B have no apparent eifect on

12

L |

the growth of channel catfish fingerlings in tanks

(1Y
T
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=
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1
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)
}a
(173
(3
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=

at least the first five months of deficiency.
3. Channel ceatfish fry and small fingerlings mav be fed diets devoid

of vitamin 319 and cobalt chloride Zor the period of approximatelw cne

growing seascn with no adverse effects on growth and survival.
4 Further tasting of additions of cobalt chloride to the diets of

channei catfish fingerlings is needed.
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This stucy evaluated cobalt chioride (CoCl as a pond fertilizer
compound and dietary supplement for produccion of channel catfish

(Ictalurus punctatus) fingerlings.

irst phase of the study consisted of a pond fertilizeticn axperi-

1y

The
ment ccnducted at the Tuttle Creek Fisheries Research Laboratory, Kansas
State University, Manhattan, Kansas. Threa .07 ha earthen ponds were
stocked with 7,000 channel catfish frv per pond and were fertilized with
COC]_2 at those rates (3.9 kg/ha in two ponds and 1N.0 kg/ha in cne pond)
reportad to be effective for increasing production of common carp (Cvoprinius

carpio) iz che Soviet Union. Two C.57 ha earthen ponds served a contro

ponds and were stocked with 7,007 channel catiish fry per pond also, but ware

nct treated with Coclz. Follcwing a 3 month growing period, the fish were
collected, counted, weighed and measured for total length. CoCl7 was found

to be ineffectiva as a pond fertilizer compound for increasing either growth
or survival of the tfish.

The second phase of the studv was a purified diet feeding triazl experi-

[

ment. Four purified diets were prepared and fed to groups cof approximately
25 channel catfish fingerlings in 370 liter aquaria during a 22 week period.

The five diets consisted of identical basal diet supplemented with

3
b
3

s}

(0.0 mg CoCl,/kg and 9.0 mg vitamin

~4

varying levels of CoCl, and vitamin 31,

Blafkg added to diet l; 0.3 mg CoCl,/kg and 9.0 mg vitamin 513/kg added o

diet 2; 3.7 mg CoClo/kg and 0.0 mg vitamin E added to diet 3; and 2.0 mg

12

CoCljfkg and 20.0 mg vitamin B., added to diet 4). Mo difference in growth

1
rate was found between the four groups of fish. It was concluded that neither

inorganic cobalt nor vitamin BlZ deficiency nad anv apparent aifect on the



crowth of channel catfish fingeriings under the conditions cof this
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