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ON THE GROWTH OF RAINBOW TROUT (Salmo truta)

Rodne Nastova, Vasil Kostov, Nedeljka Nikolova

University “ Ss. Cyril and Methodius’ in Skopje, Institute of Animal Science,
Bul. llinden 92-a, Skopje, Republic of Macedonia
rodne nastova@yahoo.com

The objective of the experiments which were conducted in the fish ponds of the Bosava fisheries — Kavadarci,
R. Macedonia, was to investigate the influence of a different number of water exchanges per day on the growth rate
and food conversion. Based on the results obtained the following conclusions can be drawn: 1) The weight growth
rate was affected by the quantity of fish in the pond. Most favourable results were achieved with 72 water exchanges
per day. 2) The length growth rate of fish was also affected by the water flow but far less than the weight growth rate.
The differences of the length growth rate of fish reared under the conditions of 40 and 72 water exchanges per day
were insignificant. 3) The lowest value of food conversion was obtained with 72 water exchanges per day proving
thereby that food was utilized most efficiently under these conditions. Mortality rate was lower and had no effect on
the overall fish production.
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BJINJAHUE HA PA3BJIMYHUTE HUBOA HA TTPOTOKOT HA BOJIA BP3 PACTEXOT
HA KAJIN®OPHUCKATA TACTPMKA (Salmo truta)

Ilenra Ha ekcreprMeHTUTE M3BPIIEHH BO puOHUKOT bomasa — KaBagapuu, Perryoinka Makenonuja, Oeme ra
Ce HCIIUTA BIIMjaHUETO HA Pa3sHHUOT Opoj MPOTONHM Ha BOAA HA JEH BP3 CTENICHOT Ha PACTEXOT U OOMBambE HA TSKUHA
Ha pubara. Bp3 ocHoBa Ha moGueHHTE pe3ynTaTH Oea M3BIEUEHH CleAHHBE 3aKimydonu: 1) HuBoto Ha 3ronemyBame
Ha TeXXHHa Oellle 0/ BIMjaHue Ha KOJIMYECTBOTO Ha prba Bo puOHUKOT. HajoBoaHu pesynrtaru Gea nobuenu co 72
nmpoTony Ha Boja Ha neH. 2) HuBoro Ha pactexoT Ha pubara BO HO/DKMHA Oelle MCTO Taka IIOJ BIIMjaHHE HA
MIPOTOKOT Ha BOJATa, HO JaJeKy NOMAJIKy OJf HUBOTO HA PacTeXOT BO TeKHMHA. Pa3iKuTe BO HUBOTO HA PAacTEXOT HA
pubuTE BO JOIDKHMHA OJIIIEAyBaHU BO ycioBH co 40 u 72 mpoTony Ha Boja Ha JieH Oea HesHauutenHu. 3) HajHauckara
BPEAHOCT Ha JOOWBame Ha TeXXHHA Oeme noOHeHa co 72 NMpOTOIM HA BOJA Ha JIEH MMajKu NpeIBHA JeKa XpaHarta
Oerre HajyCIIENTHO KOPUCTEHA 1101 OBHE ycioBH. CTamkara Ha CMPTHOCT Oellle IIOHUCKA M HeMallle HUKAKBO BIIMjaHHe
BP3 LETOKYITHOTO IIPOU3BOACTBO Ha prda.

Knyunu 360poBu: xanndopHHCKa TACTPMKA; pacT; JOOUBamke HAa TEKUHA; IPOTOK Ha BOJA

INTRODUCTION

Most trout fisheries on Macedonian territory
were built not observing the basic salmonid pro-
duction principles. Namely, the fisheries are
mostly designed on inadequate locations regarding
quality and quantity of available water, and at the
same time they are oversized which predetermines
even lesser possibility of using already scarce re-
sources (Piper, 1982; Sedgwick, 1978)

The objective of our research was a follow-up
of the fish growth pace in the experiment, by vary-

ing the environmental physical factors or the
available amount of water in units of time. It is
known that environmental conditions in fisheries
have a very clear impact on the fish population
breed. Two techs no logical components are of
crucial importance for trout production — water
flow and fish load of the space.

This experimental work is an attempt the
most optimal ecological factors for Californian
trout production to be found, at which the best
yields are obtained and the food and space are the
most efficiently used.
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MATERIAL AND METHODS

The experiment was conducted in the trout
fishery in BoSava, near Kavadarci, in 2010 year.
The trials were performed in 6 fishponds, each of
1,332 m® of volume.

In the experimental and control fishponds of
the trial group “A”, a flow of 72 water changes/
day was provided; of the trial group “B” — 40 wa-
ter changes/day, and of the trial group “C” — 20
water changes/day (Liao, 1971). In the trial 5,604
units of 12 months old Californian trouts were led
in, deployed under the same density index values,
in 6 equal ponds and grouped, depending on water
flow, in 2 times 2. Experiment’s duration was 105
days. Daily meal’s amount was calculated after
test catches every 15 days, depending on the total
fish mass in the pond, average length and weight
of units as well as water temperature (Phillips,
1963).

Besides follow-up of fish growth rate (of av-
erage individual weight and total body length),
during trials the following parameters were stud-
ied: conversion coefficients, total fish increments,
condition factors and density and flow indexes.
During the experiments the basic parameters of
water quality were also followed up, by measuring
the temperature, determining pH values and the
concentrations of ammonia and oxygen dissolved
in the water. Besides these indicators, the health
condition of fish in the trial was followed up regu-
larly, and also the daily noted units’ mortality
(Brett, 1969)

In this communication we shall pay attention
only to the results related to the growth of fish in
the trial that is to the obtained data on the average
individual weight and the total units’ body length
in the experiment, as well as to the conversion co-
efficients’ values.

RESULTS AND DISCUSSION
a) Individual weight growth

Statistic processing of obtained data on expe-
rimental and control fishponds of all the trial
groups (A, B, C) has shown that there are no sta-
tistically significant deviations for any of the
groups, therefore the results obtained in the experi-
mental and control ponds may be regarded as
unique.

By the comparative analysis of individual
weight growth results it can clearly be seen that
the fish from all the trial groups had the same ini-
tial body weight. In the first 15 days experimental
units from all trial groups showed almost the same
growth in weight. In the next 15 days the growth
curves still go together, especially in trial groups A
and B. After this period they start diverting from
one another. By the comparative analysis of the
diagrams of individual weight growth a time dislo-
cation of attaining maximum growth can be no-
ticed. In that way the growth peak in the trial
group A was noticed at the 90" day of the experi-
ment, in the group B — 75™ day, and in the group C
— 45"™ day of the trial. The duration of the experi-
ment (limitation factors were the appearance of
massive mortality, as well as significant decrease
of the amounts of food taken in) was also succes-
sively decreasing from the group A to the group C,
within the interval from 105 days, through 90
days, and up to 60 days. If comparison of units’
weight from trial groups A and B is performed, for
the same time period (90 days), a 26.44% decrease
of the average body weight of fish from the group
B in comparison to the group A can be noted. For
the same period (60 days) fish from the trial group
C reached 23.44% less body weight than those
from the group A, and 13.10% less body weight
than fish from the group B.

During processing the data obtained, a statis-
tical comparison of regression growth curve slopes
was performed in trial groups with different num-
bers of water changes and statistically significant
deviations were obtained. (p<0.001) (Diagram 1).

b) Growth in length

Statistic processing of the results obtained
from experimental and control ponds of all trial
groups haven’t shown statistically significant dif-
ferences.

The diagram which was used for the compari-
son of results shows that the initial lengths of the
units from all trial groups were identical. Up to
day 30 of the experiment no larger deviation in the
fish growth in length from all the observed groups
is noticeable. Starting from day 45 more obvious
split of the graphs of the groups observed begins to
be noticeable, in order to become even more no-
ticeable after this period. By comparison of the
final average total lengths of the units from the
trial groups A and B, for the same period (90
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days), we can find a better growth in length for
only 2.7% in the group A. If we perform such
comparison with the results obtained from the
group C, in the period of 60 days as the units from
this group were in the experiment, we can find a
10.7% better growth of the samples from the group
A, and an 8% better growth of the samples from
the group B (Diagram 2).

By statistic comparison of regression slopes
between the experiments with different numbers of
water changes, no statistically significant devia-
tions in growth in length between groups A and B
were found. Complementary comparisons of the
other groups indicate the existence of statistically
significant differences (p<0.001).
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Diagram 1. Individual growth in weight of rainbow trout bred at 72, 40 and 20 changes of water daily
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Diagram 2. Growth in length of rainbow trout bred at 72, 40 and 20 changes of water daily

¢) Coefficient of conversion

The lowest values of the coefficient of con-
version were registered in the trial group A. Dur-
ing the experiment these values were relatively
low, which indicates the fact of exceptionally effi-
cient food usage. In the trial group B these values
were something higher than in the former, they
constantly grew during the trial, however they can
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still be considered favourable from the aspect of
feeding efficiency.

In the trial group C, in the first 15 days of the
experiment a relatively low value of this coeffi-
cient was registered, in order after that period to
come to its sudden increase as a consequence of
reduction of meals and the appearance of massive
mortality that had a significant impact on the ob-
tained value of the total fish increment (Diagram
3).
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Diagram 3. Coefficient of conversion values in rainbow trout bred at 72, 40 and 20 changes of water daily

CONCLUSIONS

In the trout fishery Bosava, near Kavadarci,
the influence of the number of water changes a day
on the rate of growth in length and in weight of the
Californian trout was examined, as well as on the
coefficient of conversion and other parameters sig-
nificant for salmonoid production.

Based on the results obtained we can find the
following:

1. The growth in weight of the fish is directly
dependent on the water flow, at which the indica-
tors obtained indicate that the most optimal growth
occurs in the conditions of 72 changes of water per
day.

2. In the conditions of a higher number of wa-
ter changes longer exploitation of fishponds (more
rarely fish classification) is possible, as well as
breeding fish in crowdier throngs without having
negative impact on their growth in weight.

3. The growth in length is also directly de-
pendent on the water flow in fishponds. However,
this dependence is far less expressed than in
growth in weight. It has also been noted that there
aren’t any more significant deviations in the
growth in length of the units bred in the conditions
of 72 or 40 water changes per day. More substan-
tial lag in growth in length has been noted in the
samples settled in ponds the water flow of which
was 20 changes per day.

4. The lowest conversion coefficient values
were registered in the fishponds with 72 water

changes a day. In the trial group bred in the condi-
tions of 40 water changes food utilization was
slightly lower, however it could still be considered
favourable from the aspect of feeding efficiency.
The obtained values of conversion coefficient in
the conditions of 20 water changes per day were
extremely high as a consequence of the very small
individual growth, meal quantity reduction and the
appearance of massive mortality that had signifi-
cant impact on the obtained value of the total fish
increment.

5. The results obtained in the fishery BosSava,
working methodology and norms can serve the
fishing profession for the objective of improving
the hygiene, technology and health conditions of
fish, and with that itself to the overall production
of Californian trout.
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