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Abstract 

The objective of this study was to compare the biological parameters such as length, 

weight, age, caviar production indices, caviar/weight, condition factor and sex ratio of 

Persian sturgeon (Acipenser persicus Borodin, 1897) and Russian sturgeon (A. 

gueldenstaedtii Brandt & Ratzeburg, 1833) in the Caspian Sea during 1990-2014. All 

these characteristics (except condition factor) of Persian sturgeon were greater than the 

Russian sturgeon. In the long period, annually average (±SD) fork length ranged from 

129.3 (±11.87) to 140.9 (±15.99) cm for Russian sturgeon and 145.7 (±17.61) to 157.4 

(±19.31) cm for the Persian sturgeon. The annually caviar harvest for the Russian 

sturgeon ranged from 3.86 (±1.05) to 5.02 (±1.82) kg with a caviar/weight ratio were 

ranged from 16.9 (±4.12) to 20.1% (±5.12), while comparatively for the Persian 

sturgeon was greater and ranged from 4.84 (±1.62) and 7.04 (±2.58) kg with a 

caviar/weight ratio of 16.2 (±3.99) to 21.1% (±5.20). The age of both species ranged 

between 6 to 40 years but the modal age of Russian sturgeon was less than Persian 

sturgeon. The male:female sex ratio of Russian and Persian sturgeons were 0.23:1 and 

0.57:1, respectively. The sex ratio of Russian sturgeon was significantly different from 

sex ratio of Persian sturgeon (p<0.001). The condition factor of Russian and Persian 

sturgeons were 0.92 (±0.16) and 0.74 (±0.13), respectively. Moreover, results of the 

MANOVA revealed significant differences in population structure of two species 

(p<0.001). Therefore, different conservation and management activities need for these 

two valuable sturgeons in the Caspian Sea. 
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Introduction 

Caspian Sea is the largest brackish 

water lake in the world and inhabits six 

species of sturgeons in the basin. Five 

of these sturgeon species are 

anaderomous and can find in the Iranian 

waters including: Persian sturgeon 

Acipenser persicus Borodin, 1897; 

Russian sturgeon A. gueldenstaedtii 

Brandt and Ratzeburg, 1833; stellate A. 

stellatus Pallas, 1771; ship A. 

nudiventris Lovetsky, 1828 and beluga 

Huso huso Linnaeus, 1758 (Levin, 

1997). Persian sturgeon comprises the 

largest proportion of the total Iranian 

commercial catch of sturgeons over the 

past 25 years (Moghim et al., 2006). 

Persian sturgeon can find mainly in the 

southern Caspian region while Russian 

sturgeons are distributed throughout the 

Caspian Sea (Berg, 1948). The Iranian 

fishery for Persian and Russian 

sturgeon takes place in the southern 

basin, near the coast as well as in the 

rivers of the Caspian Sea. The sturgeon 

fishery by hook was banned in 1952 

and afterward gill nets with large mesh 

sizes were used (Rostami, 1961). Also, 

sturgeons are caught as by-catch in the 

commercial teleost fishery using beach 

seines. Gill nets are operated from 

small boats crewed by two to three 

fishermen at depths less than 70 m 

within about 15 km of the shoreline of 

the Caspian Sea. The Capron gillnets 

commonly used are 18 m long and 2.7 

m deep with a mesh size of 150 mm 

(Moghim and Nielson, 1999). 

    Several studies reported on 

systematic characteristics of Persian 

and Russian sturgeons in the Caspian 

Sea. Berg (1948) reported that Persian 

sturgeon is a subspecies of Russian 

sturgeon but based on biochemical 

characteristics of protein of caviar 

(Keyvanfar et al., 1987), morphological 

parameters (Holcik, 1989) and morpho-

biologic parameters (Nasrichari, 1995) 

these species are different. Also, using 

RAPD (Random Amplified 

Polymorphic DNA) and RAD 

sequencing, similar differences were 

reported by Gharaei (2001), Ogden et 

al. (2013) and Moghim et al. (2013). 

Although, Ruban et al. (2011) reported 

that with combining the results of 

morphological and molecular genetic 

studies of the Russian sturgeon there is 

support to the validity of the existence 

of Persian sturgeon as a separate 

species. According to Ludwig (2008) 

accurate species, population and stock 

identification is a major prerequisite for 

each conservation and management 

activity. This study focuses on 

commercial catch data which were 

collected during the long-term dataset. 

The main objective of this study was to 

compare some biological parameters 

such as length, weight, age, caviar 

production indices, caviar/weight ratio, 

condition factor and sex ratios of 

Persian and Russian sturgeons in 

Iranian waters of the Caspian Sea 

during 1990-2014. 

 

Materials and methods 

Data were collected in Iranian waters of 

the Caspian Sea from commercial 

fisheries in 1990-2014. During the 

years 1990-2004, 9 commercial landing 

centers out of 47 were selected by 

clustering analysis as sampling stations. 

From 2005-2014, 30 or more 
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commercial landings centers were 

monitored. Daily samples were 

collected randomly during each fishing 

season (Moghim et al., 2006).  

    During the sampling periods, the fork 

length was measured to the nearest 1 

cm, total weight to the nearest 100 g, 

caviar weight to the nearest 1 g and sex 

of Russian and Persian sturgeons were 

recorded using the macroscopic method 

based on 6 steps maturity stage 

(Bagenal, 1978).  Age was determined 

by fin ray sections (Chugunova, 1959). 

The condition factor (CF) was 

calculated as below (Bagenal, 1978): 

 
 

where Wt is the total weight (g) and L is 

the fork length (cm. 

    The t-test was used to test for 

differences in the mean fork length, 

total weight, weight of caviar and 

caviar/weight ratio between two species 

(Zar, 2010). Also, Multivariate 

Analysis of Variance (MANOVA) was 

used for fork length, total weight, 

weight of caviar and caviar/weight ratio 

to compare between the species (Slice, 

2007). Chi-squared analysis was used to 

test for significant deviations from an 

expected 1:1 sex ratio by each year 

(Zar, 2010). Data were analyzed using 

SPSS (ver. 18) and PAST (ver 3.02; 

Hammer et al., 2001) softwares. Mean 

values were considered significantly 

different at p<0.05. Data are expressed 

as mean values ± SD. 

 

Results 

During 1990-2014, the average (±SD) 

fork length ranged from 129.3 (±11.87) 

to 140.9 (±15.99) cm for Russian 

sturgeon and ranged from 145.7 

(±17.61) to 157.4 (±19.31) cm for 

Persian sturgeon. In this long-term 

period (except 2014), the average 

length of Persian sturgeon was 

significantly more than Russian 

sturgeon (p<0.01, Table 1). The average 

(±SD) total weight was ranged from 

19.5 (±5.11) to 24.4 (±10.40) kg for 

Russian sturgeon and ranged from 22.4 

(±8.39) to 27.3 (±8.29) kg for Persian 

sturgeon (Table 2). In the years 1990-

2009, 2010 and 2012 the average total 

weight of Persian sturgeon were 

significantly more than Russian 

sturgeon (p<0.01, p<0.05 and p<0.05, 

respectively, Table 2). In the years 2011 

and 2013-2014, the total weight was not 

significantly different between two 

species (p>0.05, Table 2).  

    In the years 1991-2014, the average 

caviar harvest of Russian sturgeon 

ranged between 3.86 (±1.05) and 5.02 

(±1.82) kg and Persian sturgeon ranged 

between 4.84 (±1.62) and 7.04 (±2.58) 

kg. In all years (except 2013 and 2014) 

the average caviar harvest of Persian 

sturgeon was significantly more than 

Russian sturgeon (p<0.01, Table 3).  

    During 1991-2014, the average 

caviar/weight ratio were ranged from 

16.9 (±4.12) to 20.1 (±5.12) % and 16.2 

(±3.99) to 21.1 (±5.20) % for Russian 

and Persian sturgeons, respectively. In 

the years 1991, 1993, 1994, 1996-1998 

and 2001-2002 the average 

caviar/weight ratio of Russian sturgeon 

was statistically more than the Persian 

sturgeon (p<0.05, Table 4), then in the 

years 2004-2006, the average 

caviar/weight ratio of Persian sturgeon 

100
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was statistically higher than the Russian 

sturgeon (p<0.01, Table 4). 

    During this period, the age of both 

species limited between 6 to 40 years, 

but the modal age of Russian sturgeon 

was smaller than Persian sturgeon (Fig. 

1). Ages 14 and 15 were the largest age 

groups represented 21.8% and 22.0% 

for Russian and Persian sturgeon, 

respectively. Russian sturgeon age 

between 11-17 represented 87.6% while 

age 13-19 represented 87.8% of the 

total catch for Persian sturgeon. In all 

age groups (except 6 years), the average 

fork length of Persian was significantly 

more than the Russian sturgeon 

(p<0.05).   

    The long-term commercial fisheries 

data showed that females of Russian 

sturgeon were more abundant in all 

tested years (Fig. 3). The male:female 

sex ratio for sampled Russian adult was 

0.23:1 (n=25182), which were 

significantly different from the 

expected 1:1 (p<0.001, Fig. 2). The 

male:female sex ratio of Persian 

sturgeon were 0.57:1 (n = 81497), and 

was significantly different from the 

expected 1:1 (p<0.001). Females were 

more abundant from 1990 to 2011 

(p<0.001). However, the relative 

frequency of female declined in the 

years 2012-2014 and male became 

more predominated (p<0.001, Fig. 3). 

Also, the sex ratio of the whole samples 

of Russian sturgeon was significantly 

different from sex ratio of Persian 

sturgeon (p<0.001).  

    The long-term data showed that 

condition factor of Russian sturgeon 

were significantly greater than the 

Persian sturgeon in years 1990-2014 

(p<0.05; Fig. 5). The average (±S.D.) 

condition factor of all samples was 0.92 

(±0.16) for Russian sturgeon compared 

to 0.74 ±0.13 for Persian sturgeon.  

    Also, results of the MANOVA 

revealed significant differences in 

population structure of two the species 

(Wilkes Lambda = 0.899, F = 8.74, 

p<0.001).  

 

 

Table 1: Mean (±SD) fork length (cm) of Persian sturgeon and Russian sturgeon in the Caspian 

Sea during the years 1990-2014 (t, Student's t-test for comparison of the means).. 

Year 
Russian Sturgeon Persian Sturgeon 

t 
N Mean±SD Min-Max N Mean±SD Min-Max 

1990 4918 131.3±14.92 89-217 6242 152.8±17.75 98-239 69.5** 

1991 5670 129.9±14.37 90-204 7929 149.0±16.45 99-222 72.1** 

1992 3377 131.9±13.28 96-195 6424 148.9±15.68 92-211 56.2** 

1993 1907 133.2±12.15 101-201 3420 149.3±14.54 106-230 41.3** 

1994 1392 131.8±12.01 96-172 3510 149.0±13.75 99-214 43.3** 

1995 1091 129.9±12.74 96-190 3174 148.0±13.27 104-220 39.2** 

1996 1235 130.2±12.14 102-194 3797 148.7±12.79 105-231 45.8** 

1997 1098 129.3±11.87 87-181 4302 148.8±12.86 105-212 47.7** 

1998 874 129.9±12.10 92-180 3614 148.5±13.03 106-221 38.3** 

1999 615 130.7±12.31 103-180 3098 147.9±13.55 99-206 31.1** 

2000 533 129.7±11.88 104-189 3358 149.0±13.68 102-200 34.1** 

2001 478 129.9±11.95 105-180 4923 148.5±14.13 98-204 31.9** 

2002 488 131.7±12.55 98-173 4424 148.6±15.01 98-230 27.6** 

2003 287 133.7±11.76 106-190 3957 151.3±13.28 103-204 24.3** 

2004 317 137.4±14.18 113-199 4099 154.1±15.79 113-253 20.1** 

2005 255 137.7±13.58 114-206 3711 153.7±16.99 113-220 17.8** 

2006 191 139.114.31 113-187 2839 157.4±19.31 113-240 16.7** 
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Table 1 continued: 

2007 153 140.9±15.99 115-217 2044 155.5±18.28 113-212 10.8** 

2008 84 135.2±14.58 113-180 1340 154.6±19.25 113-222 11.5** 

2009 58 136.8±12.73 115-169 927 154.0±18.06 113-218 9.7** 

2010 40 137.1±12.06 113-160 696 153.5±17.18 113-205 8.2** 

2011 24 138.9±14.52 116-178 581 151.3±17.64 114-197 3.4** 

2012 19 134.1±12.17 118-163 462 148.5±18.23 113-200 4.9** 

2013 14 137.6±9.54 124-159 384 145.7±17.61 113-200 3.0** 

2014 7 140.3±7.37 133-154 337 146.3±19.25 113-232 2.0 

Total 25125 131.3±13.68 87-217 79592 150.4±15.63 92-253 186.3** 
* p<0.05 and **p<0.01 

 

Table 2: Mean (±SD) body weight (kg) of Persian sturgeon and Russian sturgeon in the Caspian 

Sea during the years 1990-2014 (t, Student's t-test for comparison of the means). 

Year 
Russian Sturgeon Persian Sturgeon 

t 
N Mean±SD Min-Max N Mean±SD Min-Max 

1990 4873 20.7±7.82 4.0-96.0 6220 26.4±9.60 4.0-112.0 34.2** 

1991 5670 21.5±7.67 4.6-92.0 7928 25.8±9.21 5.0-80.0 29.9** 

1992 3379 22.6±7.65 4.5-66.7 6425 25.5±9.10 5.5-71.0 17.0** 

1993 1907 22.9±7.37 8.5-72.5 3420 26.4±8.58 6.0-92.8 15.9** 

1994 1393 22.2±6.50 7.8-60.0 3510 26.3±7.98 5.0-70.0 18.8** 

1995 1091 21.0±6.85 7.5-64.0 3174 25.4±7.66 7.0-86.0 17.9** 

1996 1235 20.8±6.60 8.0-71.0 3797 25.8±7.49 6.0-87.0 22.8** 

1997 1098 20.2±6.11 8.5-57.0 4302 25.7±7.22 5.5-67.0 26.0** 

1998 876 20.8±6.54 4.0-61.5 3614 25.3±7.30 7.9-83.0 18.1** 

1999 616 20.5±6.37 6.5-55.0 3101 25.1±7.57 6.0-72.2 15.7** 

2000 533 19.7±5.88 6.0-54.0 3358 25.1±7.13 4.5-63.0 20.1** 

2001 478 20.2±5.95 8.0-53.0 4928 25.4±7.44 5.8-67.0 17.4** 

2002 488 21.5±6.71 5.0-50.5 4423 25.5±8.31 4.5-84.2 12.0** 

2003 287 21.6±6.88 8.0-61.3 3957 26.6±7.82 7.0-78.1 11.7** 

2004 356 22.0±6.83 9.0-51.0 5358 27.3±8.29 7.0-86.0 14.1** 

2005 262 20.6±6.95 10.0-68.0 4257 25.4±8.58 7.0-82.0 10.8** 

2006 193 21.1±7.24 7.0-65.0 2891 26.7±9.03 7.0-80.0 10.2** 

2007 153 21.3±7.37 8.0-64.0 2050 26.9±9.68 5.0-88.0 8.8** 

2008 85 21.2±8.24 7.0-67.0 1341 25.9±9.81 8.0-73.0 5.0** 

2009 58 22.1±8.19 12.0-65.0 927 26.0±9.39 10.0-78.0 3.5** 

2010 40 22.6±6.09 12.0-35.0 696 25.2±8.27 9.0-56.0 2.6* 

2011 24 24.4±10.50 16.0-68.0 581 24.6±8.43 8.0-53.0 0.1 

2012 19 19.5±5.11 12.0-33.0 462 22.5±8.48 8.0-57.0 2.4* 

2013 14 21.0±5.25 14.0-34.0 383 22.4±8.39 8.0-52.0 0.9 

2014 7 24.3±5.79 18.0-36.0 338 22.9±9.61 10.0-67.0 0.4 

Total 25135 21.4±7.33 4.0-96.0 81441 25.8±8.42 4.0-112.0 81.6** 
* p<0.05 and **p<0.01 

 

Table 3: Mean (±SD) caviar harvest (kg) of Persian and Russian sturgeon in the Caspian Sea 

during the years 1991-2014 (t, Student's t-test for comparison of the means).. 

Year 
Russian Sturgeon Persian Sturgeon 

t 
N Mean±SD Min-Max N Mean±SD Min-Max 

1990 - - - - - - - 

1991 1390 4.88±1.66 0.70-13.80 2807 5.93±1.79 1.10-17.00 18.8** 

1992 840 5.02±1.82 0.62-15.40 2293 6.02±1.80 0.53-13.50 13.3** 

1993 656 4.79±1.78 1.00-11.10 1313 5.44±1.83 1.50-13.80 7.6** 

1994 325 4.65±1.60 1.00-13.00 1192 5.18±1.76 1.00-22.10 4.9** 

1995 242 4.39±1.66 1.20-9.60 993 5.22±1.64 1.70-13.20 7.1** 

1996 311 4.04±1.57 1.20-11.30 1398 4.84±1.62 0.60-13.20 7.9** 

1997 286 3.91±1.49 1.30-10.50 1446 4.96±1.56 1.40-15.00 10.6** 

1998 227 4.26±1.85 1.30-18.50 1373 5.03±1.53 1.50-12.00 6.8** 

1999 145 4.12±1.60 1.70-11.70 1160 4.98±1.59 1.50-14.60 6.1** 

2000 126 3.98±1.36 1.90-9.20 1401 5.00±1.57 1.60-13.70 7.1** 
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Table 3 continued; 

2001 109 4.16±1.49 1.80-10.90 1707 4.99±1.43 1.30-14.60 5.3** 

2002 123 4.35±1.65 1.30-9.80 1651 5.42±1.76 1.10-17.50 6.5** 

2003 59 4.31±1.22 1.80-7.40 1502 5.55±1.74 1.80-13.10 7.4** 

2004 163 4.29±1.63 1.30-9.51 2764 5.92±2.01 0.90-17.45 12.2** 

2005 66 4.42±1.57 2.00-8.60 1748 6.64±2.07 2.06-15.18 10.7** 

2006 63 4.61±1.80 1.75-9.43 1320 7.02±2.50 1.05-14.32 10.1** 

2007 65 4.58±1.37 0.80-8.09 852 7.04±2.58 1.00-15.52 12.8** 

2008 35 4.31±1.87 2.08-10.27 537 6.51±2.11 1.90-13.76 6.0** 

2009 19 3.86±1.05 2.10-6.77 355 5.99±1.77 1.90-11.96 8.2** 

2010 19 4.60±1.28 2.21-7.14 264 6.00±1.75 2.46-12.33 3.4** 

2011 10 4.35±1.35 2.56-7.14 239 5.70±1.58 2.50-11.00 2.7** 

2012 9 3.90±0.65 3.20-5.00 166 5.84±1.65 2.53-12.50 7.7** 

2013 4 4.26±0.48 3.80-4.75 143 5.33±1.45 3.40-11.77 1.5 

2014 5 4.64±0.72 3.78-5.75 126 5.46±1.61 2.70-12.51 1.1 

Total 5297 4.61±1.70 0.62-18.50 28750 5.65±1.94 0.53-22.10 65.6** 
* p<0.05 and **p<0.01 

 

Table 4: Mean (±SD) caviar harvest/body weight (%) of Persian and Russian sturgeon in the 

Caspian Sea during the years 1991-2014 (t, Student's t-test for comparison of the means).. 

Year 
Russian Sturgeon Persian Sturgeon 

t 
N Mean±SD Min-Max N Mean±S.D. Min-Max 

1990 - - - - - - - 

1991 1390 18.5±4.09 2.3-31.4 2806 18.2±3.99 2.3-33.7 2.0* 

1992 840 18.8±4.32 2.3-31.6 2295 18.5±3.93 2.0-30.4 1.9 

1993 656 18.3±4.48 3.6-30.0 1314 17.2±3.88 6.6-28.9 5.5** 

1994 325 18.9±4.20 2.8-30.0 1192 16.9±3.61 3.4-33.3 7.5** 

1995 242 17.6±3.87 6.3-30.3 993 17.4±3.94 4.7-31.5 0.8 

1996 311 16.9±4.12 5.7-29.8 1398 16.2±3.99 4.6-31.6 2.9** 

1997 286 17.2±4.11 6.6-30.3 1446 16.6±3.54 7.1-28.9 2.4** 

1998 227 18.1±3.99 5.6-30.7 1373 17.4±3.88 6.5-30.3 2.4** 

1999 145 17.3±4.11 6.3-28.3 1160 16.9±3.70 7.1-29.6 1.1 

2000 126 17.1±3.75 9.1-28.9 1401 17.1±3.72 6.8-30.0 0.1 

2001 109 17.9±3.44 9.4-27.8 1707 16.5±4.02 3.5-30.2 4.2** 

2002 123 17.9±4.03 7.3-28.4 1651 17.4±3.98 4.1-3129 1.4* 

2003 59 18.9±3.92 9.7-28.7 1502 17.9±3.76 6.4-29.2 1.9 

2004 163 18.4±3.82 5.2-28.1 2746 19.2±4.61 3.3-34.0 2.5* 

2005 66 19.5±4.71 10.0-31.7 1747 20.8±4.63 7.6-34.8 2.3* 

2006 63 19.4±3.98 9.2-27.7 1317 21.1±5.20 6.6-33.7 3.3** 

2007 65 20.1±5.12 3.2-30.7 850 20.5±5.18 2.6-34.7 0.6 

2008 35 18.8±4.58 11.6-30.8 536 19.8±3.97 8.2-34.5 1.5 

2009 19 17.0±3.95 8.8-23.3 354 18.7±3.94 8.7-33.9 1.8 

2010 19 19.3±2.87 15.8-25.6 264 19.7±3.71 10.0-30.3 0.6 

2011 10 18.6±3.07 14.6-23.8 239 18.9±3.76 9.9-29.9 0.4 

2012 9 19.7±3.57 15.3-25.3 166 19.9±3.96 10.8-33.3 0.2 

2013 4 20.0±4.76 15.2-24.2 142 18.2±3.65 10.4-27.8 1.1 

2014 5 18.0±2.77 15.8-22.6 126 18.0±3.62 9.0-30.4 0.1 

Total 5297 18.3±4.14 2.3-31.7 28725 18.1±4.34 2.0-34.8 7.6** 
* p<0.05 and **p<0.01 
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Figure 1: Age compositions of Russian and Persian sturgeons in Iranian waters of the Caspian Sea 

during the years 1990-2014. 
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Figure  2: Average (±SD) fork length at age of Russian and Persian sturgeons in Iranian waters of 

the Caspian Sea. Asterisks indicates pairwise significant at age. 
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Figure 3: Sex compositions of Russian sturgeon in Iranian waters of the Caspian Sea during the 

years 1990-2014. 
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Figure 4: Sex compositions of Persian sturgeon in Iranian waters of the Caspian Sea during 

the years 1990-2014. 

 

Figure 5: Average (±SD) condition factor of Russian and Persian sturgeons in Iranian waters of the 

Caspian Sea during the years 1990-2014. Asterisks indicates pairwise significant at year. 

 

Discussion 

The population of Persian sturgeon in 

the Volga and Ural Rivers was 

proposed to be an intra-species group of 

the Russian sturgeon. It was called the 

“summer spawning sturgeon” as it 

migrates for spawning in late spring 

(Holcik, 1989) compared to the Russian 

sturgeon that migrates in the winter. 

Comparison between morphological 

features of the late spring sturgeon from 

the Volga and Ural Rivers with those of 

the Kura population revealed great 

similarities. However, many differences 

were also noted between this late spring 

group and the winter form this sturgeon 

(Holcik, 1989).   

     More detailed morphological 

investigations of A. gueldenstaedtii and 

A. persicus from the Volga River were 

conducted by Putilina, and differences 

were determined in 5 morphometric and 

35 meristic characters, as well as in a 

series of biological indices, which 

included (Holcik, 1989). Luk’yanenko 

et al. (1973, 1974) and Karataeva et al. 

(1974) also reported that the antigenic 

components in the blood serum proteins 

of late spring sturgeon in the Volga 

River are almost similar with those of 
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A. persicus from the Kura River. While 

Borodin (1897) originally described this 

sturgeon as a separate species, Berg 

(1948) gave it sub-species rank using 

the trinomial nomenclature A. 

gueldenstaedtii persicus. However, in 

1986, Artyukhin and Zarkua showed 

that it merits species rank and this has 

been accepted by taxonomists. 

     Keyvanfar et al., (1987) utilizing the 

iso-electrofocusing method and showed 

that extraction of caviar proteins was 

able to distinguished two species of 

Persian and Russian sturgeons.  Based 

on the mtDNA analysis of the ND5 

gene, Pourkazemi et al. (2000) found 

that these two species showing 2.2% 

sequence divergence suggesting that 

these two species diverged about one 

million years ago. Analysis using 

genetic distance and the UPGMA and 

NJ evolutionary trees confirms these 

findings. Further molecular-genetic 

investigations (Birstein and DeSalle, 

1998; Birstein and Doukakis, 2001; 

Ludwig et al., 2001; Ludwig et al. 

2002; Krieger et al., 2008; Ruban et al., 

2008) based on sequence of the 

mitochondrial genome did not reveal in 

an A. persicus-clade separated from A. 

gueldenstaedtii. These authors found no 

support to consider them as separated 

species. Consequently, they suggested 

that development a system for species 

identification of A. gueldenstaedtii and 

A. persicus, and therefore it is necessary 

to study the polymorphism of nuclear 

markers. 

     Studies conducted by other 

researchers using PCR-RAPD 

introduced specific bands for the 

identification of these two species. 

These two species can thus be 

distinguished from each other base on 

the DNA content (Gharaei, 2001). 

Ogden et al. (2013) employed RAD 

sequencing to discover and characterize 

single nucleotide polymorphism (SNP) 

DNA markers for use in sturgeon 

conservation in four tetraploid species 

including Russian and Persian 

sturgeons and for the first time, SNPs 

showed wide differentiation between 

Russian and Persian sturgeons 

populations and representing an 

important advance in our ability to 

manage these cryptic species. 

    In conclusion, the biological 

information reviewed in this study 

shows a variety of differences between 

these two species. The present study 

shows that the average fork length, total 

weight, caviar weight, sex ratio, age 

structure and condition factor of Russia 

and Persian sturgeons are difference. 

All these characteristics (except 

condition factor) of Persian sturgeon 

were higher than the Russian sturgeon. 

According to the present results, two 

species of Persian and Russian 

sturgeons are separate species which is 

similar to that reported by several 

researchers. Therefore, different 

conservation and management activities 

need for these two valuable sturgeons in 

the Caspian Sea.  
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