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Studies were conducted on a population of Russian sturgeon (Acipenser 
güeldenstaedti) age between 132-175 days, raised in recirculation system. Based on 
body weight, the population was divided into two categories: 50-100 g and 100-150 
g. On the 42 individuals were performed determinations of weight, length, width, 
height and circumference. It was also determined the number of shields which 
comprise the five lines of shields, which are endowed with Russian sturgeons. On the 
basis of weighing and measurements taken have resulted following body indices: the 
index of profile (height), the index of thickness (width spinal), the fattening index 
(Fulton index), quality index and the index of fleshiness. At the lot of Russian 
sturgeons with average body weight of 127.55 ± 3.75 g, body length is 76.27%  of 
total body length, head length is 20.11% of the total length of the body, caudal 
peduncle length measured 16.39%  of total body length and length of snout reaches 
45.56% of head length. Index of profile (height) has highlighted that juvenile 
Russian sturgeon has an elongated body and a straight back.  
Keywords: Acipenser güeldenstaedti, corporal indices, RAS. 

 
Introduction 

 
In recent decades, has expanded greatly, the growing of sturgeons in super-

intensive recirculanting system, which requires tracking of the way that 
aquaculture material is developing, with which it was populated. For this purpose, 
based on data obtained by measurements and weightings different indices could be 
calculated (Gheracopol and Lăbuş, 1966, Bud, 1988; Bura and Grozea, 1997), that 
allow the morphological characterization of a fish population in a given population 
or geographic area. Approaching this theme, was imposed by the presence in the 
specialty literature from Romania only some biometrical population facts of 
sturgeons from the wild (Manea, 1980; Bud et al., 2001; Patriche, 2001; Bura et al., 
2008) , and the total lack of sturgeons reared in recirculating systems. 
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Material and Methods 
 
Studies were conducted on a population of Russian sturgeon (Acipenser 

güeldenstaedti) age between 132-175 days, raised in the recirculation system from 
Banat’s University of Agricultural Sciences and Veterinary Medicine from 
Timisoara. 

Depending on the body weight of juveniles of Russian sturgeon, population 
was divided into two categories: 50-100 g and 100-150 g. At all 42 individuals was 
determined: body weight (M), total body length (L ), body length (l), caudal 
peduncle length (lp), head length (lc), snout length (lb), length of barbs (lm),  
preorbital distance (Do), head height (hc), maximum body height (H), minimum 
body height (h), maximum perimeter of the body (Pmax), head width (lăţ.c.), 
mouth width (lăţ.g.), the number of dorsal shields, the left side shields and right 
side and the number of ventral shields left and right. Based on these weightings and 
measurements following body indices were calculated: the profile index (height, 
Ip), the index of thickness (width spinal; Ig), the fattening index (Ii), quality index 
(Ica) and index of fleshiness (Ic). 

  
Results and Discussion 

 
In juvenile Russian sturgeon (Acipenser güeldenstaedti) category of 50-100 

g, average body weight (table 1) was 75.60±3.73 g and individual values were 
between 45 g and 97 g. The coefficient of variance puts in reveal a large variability 
(CV>20%) among the 20 individuals under investigation taken for body weight. 
Safety index of the mean shows that we meet the accuracy (Sx%<5%).  

Twenty Russian sturgeon juveniles had an average total length of the body of 
28.16±0.67 cm, and the extreme values were situated between 21.10 cm and 33.50 
cm. In the population studied, the variability was average (CV = 10.65%) and the 
mean has satisfied the precision.  

Body of Russian sturgeon juveniles had an average length of 22.49±0.40 cm, 
the minimum and maximum is 19.40 cm and respectively 25.70 cm. Variability in 
the lot is small (CV = 7.98%) and the mean pleases us as precision. Body length is 
79.87% of the total length of the body. 

Average length of caudal peduncle measured 4.69±0.12 cm and represents 
16.65% of the total length of the body or 20.85% of body length.  

Mean head length was 5.86±0.14 cm and it measures 20.81% of total body 
length or 26.06% of body length. 

Length of the snout measured on average 2.81±0.06 cm, representing 47.95% 
of head length. 

Length of the barbs on average reached 1.03±0.04 cm, with minimum and 
maximum limits were between 0.8 cm and 1.5 cm. This character shows a medium 
variability.  

Preorbital distance had a mean of 2.51±0.06 cm.  
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Head height was on average 1.72±0.04 cm, representing 29.35% of head 
length. 

Table 1 
Body measurements on Russian sturgeon juveniles (Acipenser güeldenstaedti) 

with body weight between 50-100 g 
 

Nr. 
crt. 

Specification U.M n X Sx S CV Sx% Min. Max. 

1 Body weight  (M) g 20 75,60 3,73 16,70 22,09 4,93 45 97 

2 
The total length of the 
body  (L) 

cm 20 28,16 0,67 2,99 10,65 2,38 21,10 33,50 

3 Body length  (l) cm 20 22,49 0,40 1,79 7,98 1,78 19,40 25,70 

4 
Length of caudal 
peduncle  (l.p.) 

cm 20 4,69 0,12 0,53 11,34 2,56 3,90 5,50 

5 Head length  (l.c.) cm 20 5,86 0,14 0,61 10,38 2,39 4,20 6,60 
6 Snout length  (l.b.) cm 20 2,81 0,06 0,26 9,30 2,14 2,30 3,30 
7 Bars length (l.m.) cm 20 1,03 0,04 0,19 19,39 3,88 0,80 1,50 

8 
Preorbital distance 
(Do) 

cm 20 2,51 0,06 0,29 11,40 2,39 2,00 3,00 

9 Head height  (hc) cm 20 1,72 0,04 0,17 9,91 2,33 1,30 2,10 

10 
Maximum height of 
the body  (H) 

cm 20 3,32 0,06 0,26 7,79 1,81 2,80 3,80 

11 
Minimum height of  
the body  (h) 

cm 20 1,06 0,03 0,13 12,48 2,83 0,80 1,40 

12 
Maximum perimeter of 
the body (Pmax) 

cm 20 11,25 0,21 0,94 8,35 1,87 8,70 12,50 

13 Head width  (lăt.c.) cm 20 3,01 0,07 0,32 10,55 2,33 2,30 3,50 
14 Mouth width (lăt.g.) cm 20 1,77 0,04 0,16 9,06 2,26 1,50 2,00 
15 Dorsal shields buc 20 12,85 0,27 1,26 9,54 2,10 11,00 15,00 
16 Left side shields buc 20 36,85 0,46 2,06 5,59 1,25 33,00 40,00 
17 Right side shields buc 20 37,15 0,35 1,57 4,21 0,94 34,00 40,00 
18 Ventral  left shields buc 20 8,65 0,29 1,31 15,13 3,35 7,00 12,00 
19 Ventral  right shields buc 20 8,70 0,19 0,87 9,94 2,18 7,00 10,00 

 
At juvenile Russian sturgeons taken in the study, on average, maximum body 

height was 3.32±0.06 cm and a minimum height was 1.06±0.03 cm. 
Maximum perimeter of the body measured in average 11.25±0.21 cm, the 

limit values were situated between 8.70 cm and 12.50 cm.  
The head had an average width of 3.01±0.07 cm, and the palm of the mouth 

was 1.77±0.04 cm. Mouth width was 58.80% of the width of the head.  
Juvenile Russian sturgeons taken in the study presented in average 12.85± 

0.27 dorsal shields (with limits between 11 and 15 shields), 36.85±0.46 left side 
shields (between 33-40 pieces), 37.15±0.35 right side shields (between 34 and 40 
pc), 8.65±0.29 ventral left shields (between 7 and 12 shields) and 8.70±0.19 ventral 
right shields (between 7 and 10 shields) .On the middle of the ventral part of the 
body, Russian sturgeons present between 1-3 shields. 

At all 20 individuals analyzed, the variability in the measurements taken is 
average or low, but in all cases, the safety index of the mean meets as precision 
(Sx<5%). 
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In juvenile Russian sturgeons (Acipenser güeldenstaedti) category of 100-
150 g, average body weight (table 2) was 127.55±3.75 g, with minimum and 
maximum values between 101 g and 173 g. From the analysis of the variability 
coefficient results the existence of an average variability (CV=13.81%) for body 
weight of individuals in the lot. Safety index of the mean shows that we are pleased 
as precision (Sx = 2.94%). 

Table 2 
Body measurements on Russian sturgeon juveniles (Acipenser güeldenstaedti) 

with body weight between 100-150 g 
 

Nr. 
crt. 

Specificare U.M n X Sx S CV Sx% Min. Max. 

1 Body weight  (M) g 22 127,55 3,75 17,61 13,81 2,94 101 173 

2 
The total length of the 
body (L) 

cm 22 33,07 0,35 1,64 4,96 1,06 30,60 37,50 

3 Body length (l) cm 22 25,17 0,34 1,62 6,42 1,35 21,60 28,50 

4 
Length of caudal 
peduncle  (l.p.) 

cm 22 5,42 0,09 0,41 7,66 1,66 4,90 6,50 

5 Head length (l.c.) cm 22 6,65 0,06 0,30 4,49 0,90 6,10 7,10 
6 Snout length  (l.b.) cm 22 3,03 0,03 0,16 5,13 0,99 2,70 3,40 
7 Bars length (l.m.) cm 22 1,26 0,03 0,16 12,58 2,38 1,00 1,50 

8 
Preorbital distance 
(Do) 

cm 22 2,85 0,04 0,17 6,01 1,40 2,50 3,10 

9  Head height  (hc) cm 22 1,99 0,03 0,12 6,18 1,51 1,80 2,20 

10 
 Maximum height of 
the body  (H) 

cm 22 4,05 0,07 0,31 7,73 1,73 3,40 4,60 

11 
Minimum height of  
the body  (h) 

cm 22 1,39 0,04 0,17 12,34 2,88 1,10 1,70 

12 
Maximum perimeter 
of the body  (Pmax) 

cm 22 12,41 0,12 0,57 4,59 0,97 11,40 13,50 

13 Head width  (lăt.c.) cm 22 3,52 0,06 0,29 8,44 1,70 2,90 4,00 
14 Mouth width  (lăt.g.) cm 22 2,00 0,01 0,06 2,87 0,50 1,90 2,20 
15 Dorsal shields buc 22 12,27 0,19 0,88 7,19 1,55 10,00 13,00 
16 Left side shields buc 22 37,09 0,79 3,72 10,02 2,13 32,00 44,00 
17 Right side shields buc 22 36,64 0,66 3,09 8,45 1,80 31,00 43,00 
18 Ventral left shields buc 22 8,96 0,34 1,59 17,73 3,79 6,00 13,00 
19 Ventral  right shields buc 22 8,77 0,33 1,57 17,91 3,76 7,00 13,00 

 
Twenty-two Russian sturgeon juveniles had an average body length of 

33.07±0.35 cm, the minimum value is 30.60 cm and the maximum of 37.50 cm. 
Within the population, the total length of the body presented a low variability (CV 
= 4.96%) and the mean satisfied us as precision.  

Juvenile Russian sturgeons had an average body length of 25.17±0.34 cm, 
the minimum value of this character was 21.60 cm and the maximum of 28.50 cm. 
Variability of body length in the lot is small (CV = 6.42%) and the average value 
satisfied us as precision. Body length is 76.27% of the total length of the body. 

Average length of caudal peduncle measured is 5.42±0.09 cm and represents 
16.39% of the total length of the body or 21.53% of body length.  

Mean head length was 6.65±0.06 cm and it measures 20.11% of total body 
length or 26.42% of body length.  
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Length of snout measured on average 3.03±0.03 cm, representing 45.56% of 
head length. 

Length of barbs on average reached 1.26±0.03 cm, with minimum and 
maximum limits between 1 cm and 1.5 cm. 

Preorbital distance reached an average value of 2.85±0.04 cm.  
Head height was an average of 1.99±0.03 cm, representing 29.92% of head 

length. 
At all 22 Russian sturgeon juveniles, the average maximum height of the 

body was located at 4.05±0.07 cm and the minimum body height to 1.39±0.04 cm. 
 Maximum perimeter of the body measured in average 12.41±0.12 cm, the 

values were between 11.40 cm and 13.50 cm.  
The head had a averaged width of 3.52±0.06 cm and the palm of the mouth 

was 2±0.01 cm . Mouth width was 56.82% of the width of the head. 
The 22 specimens of Russian sturgeon juveniles taken in the study had an 

average of 12.27±0.19 dorsal shields (with limits between 10 and 13 shields), 37.09 
±0.79 left side shields (between 32 and 44 shields) , 36.64±0.66 right side shields 
(between 31 and 43 shields), 8.96±0.34 ventral left shields (between 6 and 13 
shields) and 8.77±0.33 ventral right shields (between 7 shields and 13). On the 
median line of the ventral part of the body juveniles of Russian sturgeon present 
between 1-3 shields. 

From the overall analysis of the variability coefficient, it can be 
distinguished a low variability (CV<10%) for most characters studied, and a 
medium variability for body weight, barbs length, minimum height of the body and 
the left side shields.  

For all measurements performed at the Russian sturgeon juveniles the safety 
index of the mean satisfies us as precision. 

Based on the corporal measurements we made, body indices at Russian 
sturgeon juveniles (table 3) were calculated.  

 
Table 3 

Body indices at Russian sturgeon juveniles (Acipenser güeldenstaedti) 
 

Nr. 
crt. 

Body indices 
Calculation mode 
of body indices 

Body weight 
50-100 100-150 

1 Index of profile (height) (Ip) Ip=l/H 6,77 6,21 

2 
 Thickness index (width spinal) 
(Ig) 

Ig=(Pmax x 100)/H 338,86 306,42 

3 
Index of fattening (Index of 
Fulton) (Iî) 

Iî=(M x 100)/l3 0,66 0,80 

4 quality index  (Ica) Ica=l/Pmax 2,00 2,03 
5 Index of fleshiness (Ic) Ic=(lc x 100)/l 26,06 26,42 
6 Index of fleshiness (Ic) Ic=(lp x 100/l 20,86 21,53 

l = body length, in cm; lp = length of caudal peduncle, in cm; lc = head length, in cm; H = maximum body height, 
in cm; Pmax = maximum body perimeter, in cm; M = body weight, in g. 

 
Index of profile (height) relieves the format of the fish body and allows the 

individuals of a population to situate in a particular type of profile. From 
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calculations resulted a profile index of 6.77 at the population with body weight 
between 50-100 g and of 6.21 at the population that weights between 100-150 g. 
According to these values, Russian sturgeons taken in study have an elongated 
form of the body and a straight back. 

Thickness index (width spinal) expresses the width of the spinal muscles in 
relation to maximum height of the body. Population with body weight between 50-
100 g, thickness index was 338.6% and the population of 100-150 g, it was 
306.42%. 

Fattening index or Fulton index reflects the maintaining condition of the 
fishes from an aquatic basin. As the fattening index values are higher, the fish are 
better developed. In our case, the fattening index was 0.66 in the lot of 50-100 g 
and 0.80 at the body weight between 100-150 g.  

Quality index gives us information on the quality of fish. In the selection 
operation, are kept the copies with the lowest quality index. From the calculations 
resulted a quality index of 2 for the smallest population (50-100 g) and of 2.03 for 
the biggest one (100-150 grams). 

Index of fleshiness expresses the percentage share of the head or caudal 
peduncle from the length of the body. If the fleshiness index has lower values, the 
specific fish has a dense fleshiness. The fleshiness index was higher when we took 
into account the length of the head (Ic50-100g=26,06%; Ic100-150 g=26,42%) then the 
length of the caudal peduncle (Ic50-100g=20,86%; Ic100-150 g=21,53%). Regardless of 
the calculation applied (using the length of the head or caudal peduncle), the 
population with body weight of 50-100 g has the fleshiness indices lower than the 
one with the higher body weight (100-150 g). 

 
Conclusions  

 
1. Juvenile Russian sturgeon with an average body weight of 75.60±3.73 g 

had a total length of the body of 28.16±0.67 cm, body length of 22.49±0.40 cm, 
length of caudal peduncle 4.69±0.12 cm, length of the head 5.86±0.14 cm, length 
of the bars 1.03±0.04 cm and length of the snout of 2.81±0.06 cm. Head height was 
1.72±0.04 cm, maximum height of the body has reached 3.32±0.06 cm and a 
minimum height of 1.06±0.03 cm. The head had a average width of 3.01±0.07 cm 
and the palm of the mouth was 1.77±0.04 cm. 

 2. Juvenile Russian sturgeon with an average body weight of 127.55±3.75 g 
had a total body length of 33.07±0.35 cm, body length of 25.17±0.34 cm, length of 
caudal peduncle 5.42±0.09 cm, length of the head 6.65±0.06 cm, length of the 
snout 3.03±0.03 cm and length of the bars of 1.26±0.03 cm. Head height was 1.99 
±0.03 cm, maximum height of the body has reached 4.05±0.07 cm and a minimum 
height of the body was 1.39±0.04 cm. The head had a average width of 3.52±0.06 
cm and the palm of the mouth was 2±0.01 cm.  

3. The two populations had an average of 12.85±0.27 and 12.27±0.19 dorsal 
shields (with limits between 10-15 shields), 36.85±0.46 and 37.09±0,79 left side 
shields (with limits between 32-44 shields), 37.15±0.35 and 36.64±0.66 right side 
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shields (with limits between 31-43 shields), 8.65±0.29 and 8.96±0.34 ventral left 
shields (with limits between 6 and 13 shields) and 8.70±0.19 and 8.77±0.33 ventral 
right shields (with limits between 7 and 13 shields). On the median line of the 
ventral side, Russian sturgeon juveniles possess between 1-3 shields. 

 4. The Index profile has evidenced that juvenile Russian sturgeons have an 
elongated body and a straight back. 
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