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THE INFLUBICE Of COBAIT ON THE GROWTH RATE

OF ARTIflCIAtlY FED MUILET(7W^7 spp.) SPAWN
- PRELIMINARY DATA.

tonita Reveica and Boghici Viorica

Soaaniaa Marine Research Institute - ConBtan^a

ABS'EHAC'r;

Results of l&bora-tory experiments coKceming
adminis-tra-tion of co'balt in -the food of grey
mullet (l<;u il ST!D. ) s'oawn are presented. The
achieved growth ra-te differs by a 14 ^;o incre-
men-t from -that of -the witness.

The investigations haviiig been carried. out up to now on

the use of cobalt as a growth stim,ulator pertain to the field of

fresh water pisciculture and are aimed at the carp spawn (1; 2, 5).

Since 19?/<-, experiments on cobalt influence on the

growth rate of some marine species (Mugil spp. ) have been. carried
out by the Hoiaaniaii Marine Research Institute.

MA.TEEEIALS AND METHODS

The experiments have been carried out in two identical

aquaria haviiig the following characteristics; 6.25 m^ working vo-

lune, 0*05 l/sec/m'/ water supply dischaiige and 0.06 m->'/jain air
discharge for every 1 m-' of water. The water was pumped out direc-

tly fron .the sea, undecanted euid unfiltered. Bo-bh basins were i-

dentioally populated wi-fch mullet (Kugil cephalus L., M il aiiratus
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RISSO, U il saUens RISSO) spawa with an average individual
weight of o.85 grams. 'She spawn population density in the basins
was of &4- specimena/n-' of water. The used artificial food, undsr
the form of daily prepared grains, had. the following composition;
8o% marine fish wastes (predoBiinantly Odonto adus merl us suxi-

nus Nordaann), 8?4 sunriower oil extraction residues, 5?6 wheat en
flour, %6 maize flour, 1% fish meal and. 1% aollusk meal.The daily
ration distribution was made of two meals, until saturation, with

a quantitative variation between 5 and 5o grams per basin. CoCl^
was used in the experimenfc with approximately 41% of cobalt con-

tent, meaning 1 gr. of cobalt for every 2o. ooo gr. of foodo
The dynamics of the main physical-chemical fac1;ors(T 0,

Oo, pH, saliaity, quantity of organic natter suspension) was ob-
served in bofch basins every day during the experiment period

(197^* July 3 -October 1). The cobalt effec-t was periodically

analyzed, by compariiig the individual weight increment obtained

in the two basins. The registration of the average iiidlvidual

weigh-fc was accompleshed twice a month, each time after one day
with no food. administra-bion.

RESULTS AND DISCUSSIONS

Both the experimental basins and the sea eaTironaent
have bsea charac-terised by permaaeat; iasfcability of the ptysical-

chemical factors. We specify that th.e variation of the physical-

chemical factors in the two basins was uni.form, except the orga-

nic matter variation. This permanently took Mgher values(2<-. 26

mg 0^/1, on the average) in the basin with cobal-fc as coapared -to
the witness basin (3. 76 mg 0^/1). We afcteibute the difference to
the stiaulating iiifluence of cobalt on the development of the ni-

croorganisms living together in the basin.

The iadivid-ual increase in growth that was recorded in

both experimental basins, improved on the whole, iri. th higher

thermic values (Table 1).
The naxtmim values of -the incrameat (2956 o.C the tsotal

in the basin wi-fch cobalt, respectively 57% in -the wi-bnsss basin)
were achieved, with the maximum water temperature (25»8o°0). Howe-
ver, the ascension of water temperature values, though genarally
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followed by an ascension of tha growth increase for both basins,

Shows two sxceptionsi rirst, during July 5-19» when the slightest

increase (14^6 in the basin with cobalt and lo% in the witness

basin) is recorded at a nsan water temperature of the period of

21. 78 0. Second, dLuring September 2-16, when no increase is re-
corded at a mean water temperature of 22. 5o 0.

Table 1

Observed weight increase variation Cg/indiv. ) ia
experimental basins

Date of control I water"C Individual increase

yontrol With cobalt

o5. o?. 197^
15. 07. 1974

o5. o8. l97^-

19. o8. 197^

o?. o9. 197^-

16. o9. 197^
5o. o9. 1972<-

15. 96

18. 29

21. 78
25.So

22. 50
2o. o?

0.0

15.0

28.0

lo.o

57.0
0.0

12.o

0.0

16.o

25.0
14.o
29.o

0.0

18.0

Increase dif-
ference(co-
balt-control)

%

0.0

+16.0

+1o.5
+2o,o

+ 6.4

+ 6.4

+15.5

loo. o loo.o

(4. 4o g/ind) (5. o5 g/indiv.)

Attained mean weight/individual

(5. 25 g /ind. ) (5. 9o g /indiv.)

It is to be xaeatioaed that the (iiminishing of the growth

increase during 'bhe first period was due to a sudd.en simultaneous

variation, of the physical-chemical factors, which exerted a stree

on the growth. These were; a sudden raise in water temperature -
from 18 G to 22 0 -, a sudden lowerixig in water dissolved oxygen -
from 5 to 2. i<- cc/1 - and .a sudden lowering in water salinity -

from 18 to 14^6o. The stagiiancy of growth increase during the se-

cond period wae a result of the specific ccuiditions created. by

the flowering of water due to the peridineua Exuviella cordata

. OSTHP. in -the feed water. It comes out, Srosi. the data we have,

that this unicellular alga was found, in a concen-fcration of 2o
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million cells/liter, in the nearshore zone of the Black Sea.

From the analysis of ths achieved growth increase ia

each basin, it appears a permanent value -superiority of the ba-

sin with cobalt coiifronted. by the control. The amplitude of -tile

increase difference between the basins varied on the whole froa

lo. 5 to 2o56 (Fig.1). Exception was made by the deconposition pe-
riod of alga Exuviella cordata, when the difference was only
6. 4%.
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Fig.1. Growth equations of aullet; spawn

A difference in the values taken by the slopes of the

growth curves of the witness basin as compared to/those of the

basin with cobalt is observed. The variance of the regression ob-

serva'fcion.s S<~yx and ths variation of the regression coefficient

S'~b take very low and close values, which indicates a limited

dispersion radius of the obtained points, considering Y and X va-

riables as linear ctepeadeats.

The amplitude of the increase difference between the

two basins, which varied from 6.^ to 2o. <^&, was levelled. up af-

ter this calculation, the s lope values for the growth curves re-

maining different (b»o. 9918, respectively b-l.ol871).
The variation liniitB of the aufcrition coefficient were

4. 2 - 14-. 4 (average 9. 2) for -the basin with cobalt and 6. 0 - 22.5

(average 12.9) .Cor the iritn.ess basin. Survival was loo% with both
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basins during the period of July ? to August 19, the massive
losses - to as much as 45% -were recorded ia August 19- septea-
ber 2, that is during the Exuviella corda-ta invasion. During the
whole experimental period, the survival was of 4^6 in. the basin
with cobalt and oiily yy/b in the control basin.

CONCUJSICNS

Preliminary experiments coD.cemia^ the effect of cobalt
when administered, into the food of artificially fed mullet (Mugil
spp. ) spawn in proportion of l;2o. ooo, have pointed out the fol-
lowing differences from the control:

- greater growth increase, by 14. 7% ,

- smaller nutrition coefficient, by 28.6^ ;
- better survival of population, by ^.
The value of the nutrition coefficient (zt-. 2) in adminis-

terisg the food with cobalt, the cost of o, 924 lei/kg of tho ali-
meatary receipt, are some of the elements which may substantiate
the e-fficiency of the use of cobalt in fish breeding.

We consider that the results of these initial attempts
call for carrying on the researches in order to establish the

best rafcio befcween cobalt and distributed food.
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