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Abstract

Study of morphological characters at fish by means of biometry is a frequently utilized method and consists in
determining the variability of characters in groups of individuals, by direct measurement, weighting and statistical
processing of obtained data.

Effectuation of body measurements and weighting is used to determine the increase in length of fish and to evaluate
the general physiological condition. Brook trout, rainbow trout, and brown trout were the object of the current study
by analyzing of 50 individuals, 10 individuals in each batch (F; F, C; C, and I;), from two trout farms from
Moldova. After processing the obtained data were calculated the most representative indexes and maintenance
coefficients. The obtained values were between 3.49 at batch F; and 3.94 at batch I, for profile index; 1.5 at batch I,
and 1.75 at batch F, for Fulton coefficient; 1.47 at batch F, and 1.6 at batch |, for Kiselev index; 41.36 for batch F;
and 47.94 at batch C2 for thickness index; 19.94 C, batch and 22.08 at F, batch for fleshy index I, and 19.05 C, batch
and 21.2 at |, batch for fleshy index Il. Having in view the obtained results we can conclude that the analyzed fishes
had a good state of maintenance.
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1. Introduction

2. Materials and methods
Analysis of some morphological characters of fish
by means of biometry is a frequently used method Corporal indexes represent the ratio of two
and consists in determining the variability of dimensions, morphological or physiological
characters in isolated individuals or groups of related, or which indicate certain general
individuals, by direct measurement, weighting and characteristics, specific productive skills [6-8].
statistical processing of obtained data [1-3]. Characters determinate through biometric studies
Effectuation of body measurements and weighting were metric characters: length, width, height,
is used to determine the increase in length of fish perimeters and gravimetric character: weight.
and to evaluate the general physiological Biometric data are used to determine growth in
condition. Based on the somatic measurements length of fish and to determine the general
could be calculated a series of corporal indexes physiological condition and is obtained by
which offers information regarding fishes measurements taken with special instruments
maintenance state and corporal shape of body [1, (ihtiometers) or other measuring instruments
2, 6]. (ruler, callipers) [7, 8].
Body mass (g) was established through weighting;
total length of body (L) was measured from the
top of the snout till the top of the lobs of caudal
* Corresponding author: Catalin Emilian Nistor fin; standard length of body (1), was measured
Email: is_cata@yahoo.com from the top of snout till the base of caudal fin;
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maximum height of body (H) was measured in the
highest area of body, from ventral line to the
dorsal line; maximum circumference of body (C)
was measured at the level of maximum thickness
and maximum height, respectively before dorsal
fin, length of the head (Ic) represents the distance
from top of snout to the posterior edge of
operculum bone; length of caudal peduncle (Ip)
was measured from the posterior extremity of anal
fin to the base of caudal fin.
Based on the somatic measurements could be
calculated a series of corporal indexes which
offers information regarding fishes maintenance
state and corporal shape of body [6, 9, 10].
Profile index (IP) express the morphological
appearance and is calculated as:
IP=I/H
where:
I-standard length of body;
H-maximum height of body
Thickness index (IG) (dorsum width) expresses the
width of musculature from dorsum area in
connection with the maximum height of body.
Thickness index could be calculated with the
formula:
1G=G/H x 100
where:
G=maximum thickness of body (cm);
H=maximum height of body (cm).
Body circumference index (Kiselev) (IC) reflects
the individual's weight, length, thickness, fattening
degree and maturation of the gonads degree.
It is a stable index, accurate with a small variation
scale and is given by:

IC=1/C

where:
1 - standard length of body;
C — body circumference.
Fattening coefficient, Fulton (K) expresses the
state of maintenance of fish and is calculated as:

K=g x 100/1*
where:
g-body weight;
1-standard length of body.
Fish length is taken at cube, since weight gain is
directly proportional to the growth of the body.
Fleshy index (Ic) expresses the proportion of head
or caudal peduncle from the standard length of the
body. For its calculation, was used the following
formula:

Ic=Ic x 100/ls, or,
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Ic=Ip x 100/1s
where:
Ic=length of the head, in cm;
Is=standard length of body, in cm;

Ip=length of caudal peduncle, in cm.
Biological material was represented by 50
individuals of brook, rainbow and brown trout of
both sexes, reared in two trout farms from Neamt
and Suceava County. To achieve the proposed
goals, from the biological material which was
studied during 2012-2013, were made up five
experimental batches, each of 10 individuals per
batch, for the three studied breeds.

3. Results and discussion

Research  has  debuted  with  biometric
determinations: body weight, total body length (L),
body length (standard length) (Is), maximum height
(H), maximum body circumference (C), length of
the head (Ic), caudal peduncle length (Ip).
Following measurements were calculated the
statistical indexes for each experimental batch
(Table 1 and Table2).

Data from the literature [9, 11-15] indicates values
close to those obtained. So, for brook trout
specimens from batch F;, at a average corporal
mass of 270.21 g, standard length-(ls), had 24.91
cm, maximum height-(H), 7.08 cm, head length—
(Ic), 5.5 cm, maximum circumference-(C), 16.9
cm, length of caudal peduncle-(Ip), 5 cm and
maximum thickness of body (G) 2.95 cm.

As concerning brook trout specimens from batch
F,, at a average corporal mass of 259.39 g,
standard length-(ls), had 24.83 cm, maximum
height-(H), 7.03 c¢cm, head length—(Ic), 5.32 cm,
maximum circumference-(C), 16.95 cm, length of
caudal peduncle-(Ip), 5.16 cm and maximum
thickness of body (G), 2.99 cm.

The consulted literature [9-17] indicates values
close to those obtained. So, for rainbow trout
specimens from batch C; at a medium mass of
285.19 ¢, standard length-(ls), had 26.59 cm;
maximum height-(H), 6.86 c¢cm, head length—(Ic),
5.29 cm, maximum circumference-(C), 17.16 cm,
length of caudal peduncle-(Ip), 5.09 cm and
maximum thickness of body (G), 3.14 cm.

As concerning rainbow trout specimens from
batch C,, at a average corporal mass 285.19 ¢,
standard length-(Is), had 25.6 cm; maximum
height-(H), of 6.63 cm, head length—(Ic) of 5.53
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cm, maximum circumference-(C) of 16.95 cm, maximum thickness of body (G) of 3.17 cm.
length of caudal peduncle-(Ip) of 4.89 cm and

Table 1. Biometric measurements at brook, rainbow and brown trout

Specification Brook trout F; Brook trout F, Rainbow trout C;,  Rainbow trout C, Brown trout Iy
P Xts; V%  X+s; V%  Xxs; V% Xts; V% Kts; V%
BOdy(‘éV)e'ght’ 27021412.03 1408 25939+8.58 1046 285.1946.93 7.69 285.1949.97 1106 31845+12.39 12.30
Fisher Test 4.7759 (F) > F (0.010) (4 ; 45)3.83 "d.s
Ieﬁ;ﬂdi‘;fn) 24914037 478 24831041 532 26594028 340 256+046 574 27684046 1534
Fisher Test 8.7939 (F) > F (0.001) (4 ; 45)5.70 ~ fs
Maximum
height, (cm) 7.08+0.12 5.57 7.03+0.10 464 6.86+0.11 546 6.630.12 9.95 7.04+0.14 6.66
Fisher Test 8.1853 (F) > F (0.001) (4 ; 45) 5.70 " highly significant
Hea‘(jc'rf];‘gth' 55040.17 999 5324012 718 529:009 580 553+006 352  586:0.15 859
Fisher Test 3.0992 (F) > F (0.050) (4 ; 45) 2.61 " significant
Maximum
circumference, 16.9+0.32 6.03 169540.13 250 17.16£0.34 6.33 16.95+0.13 250 1736£032  5.19
(cm)
Fisher Test 0.5145 (F) > F (0.050) (4 ; 45) insignificantly
Length of
caudal 5.00+0.12 8.05 5.16+0.10 627 5.0940.10 651 4.89+0.21 1368 5844033  18.05
peduncle, (cm)
Fisher Test 3.6109 (F) > F (0.050) (4 ; 45) 2.61 " significant
Maximum
thickness of 29540.09 10.02 2.99+0.09 1015 3.14£005 545 3.17£0.02 259 3.22+0.08 8.38
body, (cm)
Fisher Test 2.3835 (F) > F (0.050) (4 ; 45) insignificantly
Table 2. Tukey test for biometric measurements at brook, rainbow and brown trout
with statistical differences between batches
Specification Brook trout F; Brook trout F, Rainbow trout Rainbow Brown trout I,
Ci. trout C,
Indicators Means’ difference Semnificance Significance level
Body weight MF, Ml 59.07 distinctly significant p<0.01
MF, Ml 48.24 significant p<0.05
Indicators Means’ difference Significance Significance level
LsF, Lsl, 2.77 distinctly significant p<0.01
Standard LsF, Lsl, 2.85 distinctly significant p<0.01
length LsC, Lsly 2.09 distinctly significant p<0.01
LsC, LsF; 1.68 significant p<0.05
LsC, LsF, 1.76 significant p<0.05
Indicators Means’ difference Significance Significance level
. HC, HF, 0.49 distinctly significant p<0.01
Mﬁz;n;::m HC, HF,; 0.37 distinctly significant p<0.01
g HF, HF, 0.28 significant p<0.05
HF, HI, 0.34 distinctly significant p<0.01
Indicators Means’ difference Significance Significance level
Head length LcC, Lcly 0.57 significant p<0.05
LcF, Lcly 0.54 significant p<0.05
Length of Indicators Means’ difference Significance Significance level
caudal PcC, Pcly 0.95 significant p<0.05
peduncle PcF, Pcly 0.84 significant p<0.05

* rest of the difference were insignificantly (p>0.05)
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Data from the consulted literature are less
conclusive regarding biometry of brown trout, and
the existing data are controversial, so our research
aims to bring new information to enrich it. So,
trout specimens from batch I, had at a corporal
mass of 318.45 g, standard length-(ls), was 27.68
cm, maximum height-(H), 7.04 cm; head length—
(Ic), 5.86 cm, maximum circumference-(C), 17.36
cm, length of caudal peduncle-(Ip), 5.84cm and
maximum thickness of body (G) of 3.22 cm.

Based on data obtained by measurement and
weighing, it can be calculate various indicators
and tangible factors that make it possible for the

farmer to evaluate the fish population [18, 19].
After processing the data obtained from
measurements and weighing were then calculated
the values of the most representative maintenance
and coefficients indexes to highlight the state of
maintenance of studied fish.

Profile index (Table 3) highlights the corporal
shape of the fish, and allows the placement of the
individuals from a population in a certain profile
type. The profile index registered a mean value of
3.49+0.06 at batch F; and 3.94+0.08 at specimens
from batch I; which indicated a good body shape
at all experimental batches.

Table 3. Profile index at brook, rainbow and brown trout

Specification Batch n X+s, V% Min. Max.
Brook trout F1 10 3.49+0.06 5.39 3.14 3.79
Brook trout F, 10 3.54+0.08 6.93 3.26 4.08
Rainbow trout Cy 10 3.89+0.09 7.41 3.34 4.33
Rainbow trout C, 10 3.88+0.12 9.68 3.39 442
Brown trout I 10 3.94+0.08 6.15 3.66 441

Thickness index presented a mean value of
41.36+1.35 for specimens from batch F; and

47.94+0.84 for those in batch C, (Table 4).

Table 4. Thickness index at brook, rainbow brown trout

Specification Batch n X+s, V% Min. Max.
Brook trout = 10 41.36+1.35 10.33 35.26 49.84
Brook trout F» 10 41.74+1.63 12.33 3151 47.95
Rainbow trout C, 10 45.84+0.87 5.98 42.25 49.25
Rainbow trout C, 10 47.94+0.84 5.51 43.24 47.94
Brown trout Iy 10 45.77+0.97 6.68 41.94 51.56

Specimens that have the lowest values for Kiselev
index are recommended because they have greater
circumference in relation to standard length,
which indicates a healthy muscular mass. Trout’s

specimens from F, batch presents the lower values
for quality index, of only1.47+0.03, in comparison
with specimens from batch I3, which had a greater
value for this index of 1.60+0.03 (Table 5).

Table 5. Quality index at brook, rainbow and brown trout

Specification Batch n X+, V% Min. Max.
Brook trout Fi 10 1.48+0.02 4.84 1.37 1.63
Brook trout Fs 10 1.47+0.03 5.77 1.37 1.59
Rainbow trout C; 10 1.56+0.04 7.65 1.34 1.70
Rainbow trout C, 10 1.514+0.03 5.23 1.42 1.63
Brown trout I 10 1.60+0.03 6.78 1.47 1.80

Fulton coefficient provides information on food
factor, reflecting the maintenance condition of
trout. The higher the Fulton index values are
higher, the fish is more developed. Fulton
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coefficient calculated for trout specimens ranged
between 1.50+0.03, value recorded at batch I, and,
respectiely, 1.75+0.05, for batch F; (Table 6).
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Table 6.Fulton coefficient at brook, rainbow and brown trout

Specification Batch n X+s, V% Min. Max.
Brook trout F1 10 1.75+0.05 9.50 1.54 1.97
Brook trout Fs 10 1.70+£0.06 10.96 1.49 2.02
Rainbow trout C, 10 1.52+0.06 12.19 1.30 1.88
Rainbow trout C, 10 1.71+0.05 10.03 1.48 1.98
Brown trout Iy 10 1.50+0.03 10.47 1.22 1.66

Fleshy index | (Table 7), express the head
proportion from the standard length of the body and
fleshy index II, express the proportion of the caudal
peduncle from the standard length of the body.
Fleshy index | presented values ranking between

F;. Values for fleshy index IlI, ranged between
19.05+0.57 for batch C, and 21.20+1.33 at batch I;.
The fact that the values of fleshy indexes
oscillates around the value of 20% certify that the
studied trout have a high percentage of meat.

19.944+0.52 for batch C; and 22.08+0.56 at batch

Table 7. Fleshy index at brook, rainbow and brown trout

Specification Batch n Ic X+s, V% Min. Max.
| 22082056 8.06 19.67 2481
Brook trout Foo 10 0074038 6.02 18.33 21.76
| 2146054 7.98 19.70 24.90
Brook trout P2 10 2079020 4.35 19.09 2213
Rainbow ot e 10 | 19.94+0.52 8.29 17.75 22.96
Il 19.1320.25 4.18 17.12 20.22
Rainbow ot o, 1 | 26503 5.38 19.71 23.30
I 19.05:057 9.42 16.73 21.87
| 2124074 11.08 18.48 26.05
Brown trout Iy 10
N 2120133 19.88 17.25 28.42

After processing the major statistical indicators for
the body measurements of trout breeds, performed
on total studied individuals (Table 8a and Table

8b), were revealed strong positive correlations
between corporal mass and total length of the fish,
standard length and maximum thickness of body.

Table 8a. Correlations coefficients between biometric measurements

Correlations g L Ls Lc Pc H C G
Pearson Correlation 1 7757 7857 271 4117 3857 4427 676"
g Sig. (2-tailed) .000 .000 .057 .003 .006 .001 .000
N 50 50 50 50 50 50 50 50
Pearson Correlation 7757 1 9697 231 5147 072 250 443
L  Sig. (2-tailed) .000 .000 107 .000 620 .080 .001
N 50 50 50 50 50 50 50 50
Pearson Correlation 7857 969" 1 291" 483" 115 303" 5177
Ls Sig. (2-tailed) .000 .000 .040 .000 428 .033 .000
N 50 50 50 50 50 50 50 50
Le Pearson Correlation 271 231 291" 1 .263 .206 151 194
Sig. (2-tailed) .057 107 .040 .065 150 294 177
N 50 50 50 50 50 50 50 50
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Table 8b. Correlations coefficients between biometric measurements

Correlations g L Ls Lc Pc H C G
Pearson Correlation 4117 5147 4837 263 1 -.060 .040 176
Pc  Sig. (2-tailed) .003 .000 .000 .065 .680 781 220
N 50 50 50 50 50 50 50 50
Pearson Correlation 385" 072 115 206 -.060 1 5297 239
H  Sig. (2-tailed) .006 620 428 150 .680 .000 .095
N 50 50 50 50 50 50 50 50
Pearson Correlation 4427 250 303" 151 .040 529 1 322"
C Sig. (2-tailed) .001 .080 033 294 781 .000 023
N 50 50 50 50 50 50 50 50
Pearson Correlation 6767 4437 5177 194 176 239 322" 1
G Sig. (2-tailed) .000 .001 .000 177 220 .095 .023
N 50 50 50 50 50 50 50 50
4. Conclusions salmonid exploatations from Moldova, Lucrri

Values obtained by calculating indexes and
growth coefficients are comparable with those
from the literature, resulting that the specimens
analyzed had a good maintenance condition.

The values of the calculated main indexes reflect a
corresponding increase, a better use of nutrition,
correlated with good maintenance and health.
Growth and development of brook, rainbow and
brown trout specimens’ from the two salmonid
exploitations taken in study, fits within the breeds
characteristics which show a good adaptation to
the specific area.

Acknowledgements

This work was co financed from the Social Fund
through Sectoral Operational Programme Human
Resource Development 2009-2012, number
POSDRU/88/1.5/S/52176 ,,Supporting the participation
of doctoral students in doctoral programs”.

References

1. Pasarin, B., Stan, Tr. and Misiila C., Elemente de
salmonicultura. Editura Karro, Iasi, 2004.

.2 Vasile, G., Studiul comparativ al unor caracteristici
morfologice si functionale la Cyprinidae de cultura in
diferite stadii de dezvoltare, Teza de doctorat,
Universitatea ,,Alexandru Ioan Cuza” Iasi, 2008

3. Nistor, C. E., Pagu, I. B., Fotea, L., Radu, C. and
Pasarin, B., Study of some morphological
characteristics Oncorhynchus mykiss breed farmed in

Stiintifice - Seria Zootehnie, 2012, 57, 245-249.

4. Nistor, C. E. and Pagu, I. B., Simeanu Cristina,
Pasarin B., Analysis of some morphological
characteristics of Salvelinus fontinalis trout breed
farmed in salmonid exploatations from Neamt and
Suceava Counties. Lucrari Stiintifice-Seria Zootehnie,
2012 58, 225-229.

5. Pagu, I. B., Nistor, C. E., Avarvarei, B. V. and
Pasarin, B., Study on the evolution of some
morphological characteristics of Oncorhynchus mykiss
species in different development stages, farmed in
Neamt{ County, Lucrdri Stiintifice Seria Zootehnie,
2012, 58, 214-218.

6. Bura, M., Acvaculturd speciala, Editura Orizonturi,
Timisoara, 2002.

7. Turliu, Gh. N., Piscicultura practicd, Editura Ceres,
Bucuresti, 2008.

8. Turliu, Gh. N., Tehnologii si amenajari in
pisciculturd, Editura Stefan, Bucuresti, 2010.

9. Bud, I. et al., Tratat de crestere a pestilor. Editura
Texte, Dej, 2010.

10. Cocan, D., Miresan, V., Constantinescu, R., Raducu
C. and Festila, 1., Phenotypic Characterization of Four
Breeding Stock Rainbow  Trout Populations
(Oncorhynchus Mykiss) from Fiad Trout Farm, Bistrita-
Nasaud County; Lucrari Stiintifice, seria Zootehnie,
2010, 54 (15), 233-236.

11. Decei, P., Cresterea salmonidelor, Editura Terra
Design, Gura Humorului, 2001.

12. Pasarin, B., Salmoniculturd practica, Editura Alfa,
Tasi, 2007.

13. Boaru, A. M., Comparative study of the growing
performances in rainbow trout (Oncorhynchus mykiss)
and brook trout (Salvelinus fontinalis), 2007, 63-64,
530.

227



Nistor C. E. et al./Scientific Papers: Animal Science and Biotechnologies, 2014, 47 (1)

14. Barbu, A. C., Utilizarea aditivilor furajeri in
alimentatia unor specii de pesti, Tezd de doctorat,
USAMYV, Cluj-Napoca, 2010.

15. Sara, A., Barbu, A., Ani A. and Bentea, M., The
effects of some additives (Bio-Mos and SelPlex) on the
bioproductive indices and meat quality of brook trout
(Salvelinus fontinalis M.), Scientific Papers Animal
Sciences and Biotechnologies, 2010, 43(1), 94-99.

16. Miresan, V., Cocan, D., Constantinescu, R.,
Riaducu, C., Festila 1. and Sarmas, 1., Using body size
indices for selection of future rainbow trout breeding
(Oncorhynchus mykiss, Wallbaum 1792), Bulletin
UASVM Animal Science and Biotehnologies, 2010,67,
(1-2), 60-65.

228

17. Miresan, V., Cocan, D., Constantinescu, R.,
Raducu, C., Festila, 1., Coroian, A., Constantinescu, R.,
Negrea, O. and Ranga, R., Ontogenesis evolution of
body size indices in rainbow trout (Oncorhynchus
mykiss) reared in different growth systems. Scientific
Papers: Animal Science and Biotechnologies, 2012, 45,
2, 61-66.

18. Grozea, A., Acvacultura. Editura Exclesior Art,
Timisoara, 2002.

19. Macovei V., Cercetari cu privire la folosirea
vegetatiei acvatice de cétre unele specii de pesti, Teza
de doctorat, USAMV, Iasi, 2008.



