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Abstract 
In this study, the length-weight relationships (LWRs) and condition factor (K) were estimated for 1334 
specimens belonging to ten species including Acanthobrama marmid, A. microlepis, A. urmianus, Romanogobio 
persus, Leuciscus aspius, Luciobarbus capito, L. mursa, L. caspius, Alburnus atropatenae and Petroleuciscus 
ulanus from the Caspian Sea, Urmia Lake and Persian Gulf basins of Iran. The total length and weight of the 
individuals varied from 3.4 to 84.5 cm and 0.4 to 6600 g respectively. The values of the slope parameter (b) 
and condition factor ranged from 2.99 – 3.38 and 0.79 – 1.25 respectively. LWRs with high correlation 
coefficients were calculated for all species (R

2
 > 0.95). Based on the results, the allometric growth pattern of 

the studied species were positive except for L. aspius, L. capito, L. mursa and P. ulanus. This study provides 
useful data regarding the LWRs and condition factor of ten fish species in Iranian inland waters that can be 
used in fisheries management, stock assessment and future studies. 
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1 | INTRODUCTION 
Length–weight relationship (LWR) is an important tool in 
fisheries biology (Sarkar et al. 2008) and ecology (Froese 
2006) with several applications such as converting length 
into biomass, calculating the standing crop biomass, stock 
assessment, investigation of ontogenetic changes, as-
sessment of the population dynamics, understanding the 
life cycle traits (e.g. condition factor, mortality and 
growth), comparing the growth rate and its pattern in 
different populations (Goncovales et al. 1997; Fafioye and 
Oluajo 2005; Froese 2006; Alam et al. 2012; Jafari-Patcan 
et al. 2018, Mouludi-Saleh and Keivany 2018; Yadav and 
Dhanze 2018; Mouludi-Saleh and Eagderi 2019; Abbasi et 
al. 2019). Condition factor (K) is used to assess well-being 

of fishes under different conditions, including physiologi-
cal, climatic and environmental circumstances hence, it 
can be affected by many parameters, including nutritional 
quality, aquatic system (rivers or lakes) and seasonal 
changes (Nikolski 1969; Mouludi-Saleh and Eagderi 2019). 
However, study on the biological features of the endemic 
species is important for their conservation due to their 
limitation in specific habitats (Almaca 1984). 

Based on the above-mentioned importance of LWR 
and K parameters of the endemic fish species, this study 
was aimed to provide LWR and K data of ten fish species, 
viz. Acanthobrama marmid Heckel, 1843, A. microlepis 
(De Filippi, 1863), A. urmianus (Günther, 1899), Roma-
nogobio persus (Günther, 1899), Leuciscus aspius Linnae-
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us, 1758, Luciobarbus capito (Güldenstaedt, 1773), L. 
mursa (Güldenstaedt, 1773), L. caspius (Berg, 1914), Al-
burnus atropatenae Berg, 1925 and Petroleuciscus ulanus 
(Günther, 1899) from the Caspian Sea, Urmia Lake and 
Persian Gulf basins of Iran. 
 
2 | METHODOLOGY 
From May 2010 to August 2017, a total of 1334 speci-
mens of ten fish species were collected from the Caspian 
Sea, Urmia Lake and Persian Gulf basins (Table 1) by elec-
trofishing, cast net, beach seine and gill net. Specimens 
were preserved in 10% buffered formalin after anaesthe-
sia, and transferred to the laboratory for further studies. 
The total length (TL) and total weight were measured 
using digital callipers to the nearest 0.05 mm and 0.01 g 
respectively. Using a plotted power function, the growth 
relationship between total length and weight estimated 
as W = a TL

b
 (Froese 2006) with 95% confidence limits of 

the constants (“a” and “b”) and logarithmically trans-
formed into LogW = Loga + bLogL (Froese et al. 2011). 
Where W is the total body weight (g), L is the total length 
(cm), b is the regression coefficient and a is the intercept 
of the regression. Prior to regression analyses, log-log 
plots of the length-weight pairs were performed to identi-
fy outliers (Froese et al. 2011). Outliers perceive in the 
log–log plots of all species were removed from the re-
gression. The degree of correlation between the variables 
was computed by the determination coefficient “R

2
”. The 

significance level of R
2
 was estimated by ANOVA. The stu-

dent’s t-test (ts) was used to determine whether the pa-
rameter b is significantly different from the expected or 
theoretical value of 3 (i.e. b = 3, p < 0.05). Condition fac-
tor was calculated according to Fulton (1904) and Froese 
(2006) using K = W / L

3
 × 100 formula, where W is the 

weight of fish (g) and L is the total length (cm). All statisti-
cal analyses were performed in Excel 2016 and PAST (ver-
sion 2.17b). 
 
3 | RESULTS 
The regression coefficient (b), intercept (a), 95% confi-
dence limits of the constants a and b, correlation coeffi-
cient (R

2
) of the LWRs and K of these fish species are 

shown in Table 2. The results showed that b-values of the 
studied species varied from 2.99 (L. capito) to 3.38 (A. 
atropatenae), and R

2
 values were high (0.95 – 0.992, p < 

0.001). The K of the studied species ranged between 0.79 
(A. marmid and P. ulanus) and 1.25 (L. caspius). 
 
4 | DISCUSSION 
The LWRs of the fish species were for those species be-
longing to new localities or basins. In LWRs, b-values of 
falls between 2.5 and 3.5 (Froese 2006) or 2 – 4 (Tesch 
1971), showing that they are within these expected rang-
es. b-values higher and lower than 3 indicated positive 
and negative allometric respectively. Based on the results, 

allometric growth pattern of the studied species was posi-
tive except for L. aspius, L. capito, L. mursa and P. ulanus 
that were isometric.  
 
TABLE 1 Description of the sampling sites in the present 
study during 2010–2017. 

Species Locality N Basins 
Geographical 
coordinates 

Acanthobrama 
marmid 

Gamasiab  
River 

88 Persian 
Gulf 

48°0201N 

34°2014E 

Acanthobrama 
microlepis 

Aras River 8 Caspian 
Sea 

44°5610N 

39°2856E 

 Ghezel-Ozan 
River 

27 Caspian 
Sea 

49°2857N 

37°2856E 

 Sefid River 63 Caspian 
Sea 

49°3316N 

36°5851E 

Acanthobrama 
urmianus 

Mahabad-Chai 
River 

168 Lake 
Urmia 

49°4301N 

36°4604E 

Romanogobio 
persus 

Mahabad-Chai 
River 

205 Lake 
Urmia 

49°4301N 

36°4604E 

Leuciscus  
aspius  

Aras River 79 Caspian 
Sea 

45°1941N 

39°0825E 

 Guilan Coast 52 Caspian 
Sea 

49°2932N 

37°2832E 

 Mazandaran 
Coast 

2 Caspian 
Sea 

50°5402N 

36°4907E 

Luciobarbus 
capito  

Sefid River 127 Caspian 
Sea 

49°4842N 

37°1452E 

 Guilan Coast 80 Caspian 
Sea 

49°5717N 

37°2709E 

Luciobarbus 
mursa  

Sefid River 58 Caspian 
Sea 

49°3043N 

36°3741E 

Luciobarbus 
caspius  

Guilan Coast 41 Caspian 
Sea 

49°5717N 

37°2709E 

Alburnus  
atropatenae  

Mahabad-Chai 
River 

145 Lake 
Urmia 

45°4301N 

36°4604E 

 Ghale-Chai 
River 

30 Lake 
Urmia 

37°5024N 

46°0432E 

 Godar-Chai 
River 

5 Lake 
Urmia 

45°1859N 

37°0007E 

Petroleuciscus 
ulanus 

Mahabad-Chai 
River 

94 Lake 
Urmia 

45°4502N 

36°5203E 

 Godar-Chai 
River 

62 Lake 
Urmia 

45°1859N 

37°0007E 
 

In general, the b-value depends on the species, sex-
uality, age, sexual maturity, season, nutrition, geograph-
ical location of the area, environmental conditions and 
time of samples in terms of gut fullness or parasitic con-
tamination (Yildrim et al. 1998; King 2013). The LWR is 
also related to fish body shape. In the present study, min-
imum mean b-value belongs to L. capito (2.99) with fusi-
form body shape and maximum value (3.38) belongs to A. 
atropatenae with deep and almost laterally compressed 
body form, revealing relationship between b-value and 
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body shape. 
Some studies proposed that the low number of indi-

viduals and limited size range could affect R
2
 value (Jelly-

man et al. 1997; Purrafee Dizaj et al. 2020) which was not 
observed in this study. The lowest K was calculated for R. 
persus, L. aspius, L. mursa and L. caspius showing their 
poor conditions of habitats which may be due to unavail-

ability of proper food and lower habitat’s environmental 
conditions (Blackwell et  al. 2000). A K > 1 indicates suita-
bility of a specific water body and environmental condi-
tion for growth of fish (Ujjania et al. 2012; Mouludi-Saleh 
and Eagderi 2019). Provided data of the current study can 
be useful for fishery biologists and manager as well as 
later population dynamic studies. 

 
TABLE 2 Total length and weight data, regression parameters, 95% confidence limit and condition factor for ten fish spe-
cies in different basins of Iran during 2010–2017. 

Species 

Total length (cm) Total weight (g) Regression parameters Condition 
factor 
(Mean ± SD) 

Growth 
pattern 

p-
values 

t-
values 

Min Max Min Max a 
95% CL 

b 
95% CL 

R2 

Acanthobrama 
marmid 

3.6 13.7 0.47 41 0.0094 
0.007–0.011 

3.13 
3.05–0.23 

0.983 1.25 ± 0.19 A+ <0.05 10.86 

Acanthobrama 
microlepis 

6.3 16.6 2.3 53.4 0.005 
0.003–0.007 

3.28 
3.15–3.41 

0.971 0.99 ± 0.097 A+ <0.05 37.22 

Acanthobrama 
urmianus 

5.9 20.8 2.23 116 0.007 
0.006–0.009 

3.15 
3.06–3.24 

0.963 1.09 ± 0.2 A+ <0.05 21.53 

Romanogobio 
persus 

3.4 11.4 0.4 12.4 0.004 
 0.004–0.006 

3.27 
3.16–3.36 

0.978 0.86 ± 0.09 A+ <0.05 37.41 

Leuciscus  
aspius  

17.2 68.5 35.4 2550 0.006 
0.004–0.009 

3.07 
2.98–3.13 

0.989 0.91 ± 0.11 I >0.05 38.4 

Luciobarbus  
capito 

7.5 84.5 5.2 6600 0.0101 
0.008–0.011 

2.99 
2.95–3.03 

0.992 1.01 ± 0.15 I >0.05 24.58 

Luciobarbus  
mursa  

5.4 24.3 1.34 110.
5 

0.006 
0.004–0.008 

3.09 
2.69–3.23 

0.982 0.82 ± 0.09 I >0.05 10.28 

Luciobarbus  
caspius  

30.2 56.5 196 1650 0.004 
0.003–0.0102 

3.17 
2.96–3.15 

0.95 0.79 ± 0.08 A+ <0.05 58.87 

Alburnus  
atropatenae  

3.92 19.6 0.5 31.2 0.003 
0.002–0.005 

3.38 
3.21–3.5 

0.951 0.95 ± 0.19 A+ <0.05 78.92 

Petroleuciscus 
ulanus 

3.8 9.7 0.56 11.3 0.011 
0.009–0.013 

3.04 
2.96–3.13 

0.959 1.25 ± 0.14 I >0.05 8.5 

R
2
, correlation coefficient; a, an intercept; b, regression coefficient (slope); I, Isometric; A+, positive allometric 

 
CONFLICT OF INTEREST 
The authors declare no conflict of interest. 
 
AUTHORS’ CONTRIBUTION 
SE and AMS research design, data analysis and manu-
script preparation. KA and SMS sampling and morphologi-
cal study. 
 
DATA AVAILABILITY STATEMENT 
The data that support the findings of this study are avail-
able on request from the corresponding author.  
 
REFERENCES 
Abbasi K, Mouludi-Saleh A, Eagderi S, Sarpanah A (2019)  

Length-weight  relationship  and  condition  factor  
of eight  species  of  the  genera Capoeta, Garra, 
Chondrostoma, Schizothorax and Paraschistura from  
Iranian  inland waters. Iranian Journal of Ichthyology 
6(4): 264–270. 

Alam MM, Galib SM, Islam MM, Flowra FA, Hussain MA 
(2012) Morphometric study of the wild population 

of pool barb, Puntius sophore (Hamilton, 1822) in 
the River Padma, Rajshahi, Bangladesh. Trends in 
Fisheries Research 1(2): 10–13. 

Almaca C (1984) Form relationships among western pale-
arctic species of Barbus (Cyprinidae, Pisces). Arqui-
ros do Museu Bocage 2(12): 207–248. 

Blackwell BG, Brown ML, Willis DW (2000) Relative weight 
(Wr) status and current use in fisheries assessment 
and management. Review Fisheries Science 8: 1–44. 

Fafioye OO, Oluajo OA (2005) Length-weight relationships 
of five fish species in Epe lagoon, Nigeria. African 
Journal of Biotechnology 4(7): 749–751. 

Froese R (2006) Cube law, condition factor and weight-
length relationships: history, meta-analysis and rec-
ommendations. Journal of Applied Ichthyology 22: 
241–253. 

Froese R, Tsikliras AC, Stergiou KI (2011) Editorial note on 
weight–length relations of fishes. Acta Ichthyologica. 
Et Piscatoria 41(4): 261–263. 

Fulton TW (1904) The rate of growth of fishes. Twenty-
second Annual Report, Part III. Fisheries Board of 

https://doi.org/10.1111/j.1439-0426.2006.00805.x
https://doi.org/10.1111/j.1439-0426.2006.00805.x
https://doi.org/10.1111/j.1439-0426.2006.00805.x


 LWR and condition factor of ten fish species of Iran 
J Fish; Mouludi-Saleh et al. 

 

journal.bdfish.org  Page 4 of 4 Volume 9 | Issue 1 | Article 91401  
 

Scotland, Edinburgh. pp. 141–241. 
Goncovales JM, Bentes SL, Lino PG, Riberio J, Canario 

AVM, Erzini K (1997) Weight-length relationship for 
selected fish species of the small-scale demersal 
fisheries of the south and south-west coast of Por-
tugal. Fisheries Research 30: 253–256. 

Jafari-Patcan A, Eagderi S, Mouludi-Saleh A (2018) Length-
weight relationship for four fish species from the 
Oman Sea, Iran. International Journal of Aquatic Bi-
ology 6(5): 294–295. 

Jellyman DJ (1997) Variability in growth rates of freshwa-
ter eels (Anguilla spp.) in New Zealand. Ecology of 
Freshwater Fish 6: 108–115. 

King M (2013) Fisheries biology & assessment and man-
agement. Fishing News Press, John Wiley & Sons, 
New York. 340 pp. 

Mouludi-Saleh A, Eagderi S (2019) Length-weight relation-
ship and condition factor of ten fish species (Cyprin-
idae, Sisoridae, Mugilidae, Cichlidae, Gobiidae and 
Channidae) from Iranian inland waters. Journal of 
Wildlife and Biodiversity 3(4): 12–15. 

Mouludi‐Saleh A, Keivany Y (2018). Length–weight and 
length–length relationships for three species of 
Squalius (Cyprinidae; Leuciscinae) from the Caspian 
Sea, Namak and Tigris basins of Iran. Journal of Ap-
plied Ichthyology 34: 1207–1209. 

Nikolski GV (1969) Theory of fish population dynamics as 
the biological background for rational exploitation 
and management of fishery resources. Oilver and B 
oyd, Edinburgh. 323 pp. 

Purrafee Dizaj L, Esmaeili HR, Abbasi K, Valinassab T, 
Salarpouri A (2020) Does length-weight equation fit 
clupeid fishes? An evaluation of LWRs for six clupe-
ids from Iran (Teleostei: Clupeiformes). International 
Journal of Aquatic Biology 8(2): 126–131. 

Sarkar UK, Negi RS, Deepak PK, Lakra WS, Paul SK (2008) 
Biological parameters of the endangered fish Chitala 
chitala (Osteoglossiforms: Notopteridae) from some 
Indian rivers. Fisheries Research 90: 170–177. 

Tesch FW (1971) Age and growth. In: WE Ricker (Ed) 
Methods for assessment of fish production in fresh 
waters (pp. 98–130). Blackwell Scientific Publica-
tions, Oxford. 

Ujjania NC, Kohli MPS, Sharma LL (2012) Length-weight 
relationship and condition factors of Indian major 
carps (C. catla, L. rohita and C. mrigala) in Mahi Bajaj 
Sagar, India. Research Journal of Biology 2(1): 30–36. 

Yadav KK, Dhanze R (2018) Length-weight relationship 
and condition factor of Bangana dero (Hamilton, 
1822) (Actinopterygii: Cypriniformes: Cyprinidae) 
from northeastern region of India. Journal of 
Threatened Taxa 10(7): 11863–11868. 

Yildrim A, Erdegan O, Turkmen M, Demir BC (1998) The 
Investigation of some Reproduction characteristics 
of The Alburnoides bipunctatus fasciitis (Nordman, 

1840) living in Oltu Stream of Coruh River (Artvin, 
Turkey). Turkish Journal of Zoology 25: 163–168. 

 
A Mouludi-Saleh  https://orcid.org/0000-0002-0939-0901 

S Eagderi  https://orcid.org/0000-0001-8649-9452 

 K Abbasi  https://orcid.org/0000-0001-5095-2905 

SM Salavatian  https://orcid.org/0000-0001-9108-9415 

https://doi.org/10.1016/S0165-7836(96)00569-3
https://doi.org/10.1016/S0165-7836(96)00569-3
https://doi.org/10.1016/S0165-7836(96)00569-3
https://doi.org/10.1016/S0165-7836(96)00569-3
https://doi.org/10.1111/j.1600-0633.1997.tb00151.x
https://doi.org/10.1111/j.1600-0633.1997.tb00151.x
https://doi.org/10.1111/jai.13737
https://doi.org/10.1111/jai.13737
https://doi.org/10.1111/jai.13737
https://doi.org/10.1111/jai.13737
https://doi.org/10.1016/j.fishres.2007.10.014
https://doi.org/10.1016/j.fishres.2007.10.014
https://doi.org/10.1016/j.fishres.2007.10.014
https://orcid.org/0000-0002-0939-0901
https://orcid.org/0000-0001-8649-9452
https://orcid.org/0000-0001-5095-2905
https://orcid.org/0000-0001-9108-9415

