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ABSTRACT
Length-weight (LWR), length-length (LLR) relationships and condition factor (K) were calculated for three fish species of
Taleghan River (Alborz Province, Iran). In total 113 fish specimens were collected by electrofishing, anesthetized in 1% clove
solution in the field and immediately their weights and lengths measured, finally all samples returned to river. The values of the
parameter slope (‘b”) in the length—weight relationship were 2.966 for Barbus ciry, 2.96 for Capoeta gracilis and 3.053 for
Oxynoemacheilus bergianus. The all relationships between TL, FL and SL were linear (for all cases: r>> 0.98). Also, the coefficient
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‘K’ in the condition factor equation were calculated 0.898 for B. ciry, 0.833 for C. gracilis and 0.830 for O. bergianus.
Keyword: Length-weight, Length—length, Condition factor, Taleghan River, Caspian Sea basin.

INTRODUCTION

Length-weight and length-length relationships and condition
factor (Fulton’s function), as quantitative traits of fishes, are
important tool in fishing biology [1]. Length-weight
relationships (LWRS) can be used to estimate fish biomass from
length frequency distributions, to estimate weight of individual
from its length, understanding some biological aspects of fishes
such as growth and production [2], comparison of the
population in space and time [3, 4] and to compare life history
and morphological aspects of fish populations inhabiting in
different habitats [2].

Condition factor (‘K’ value, Fulton’s function) [5, 6] is vastly
used in fisheries and fish biology. This factor is calculated from
the relationship between the weight of fish and its length, with
the intention of describing the “condition” of that individual
fish [7, 8]. Variations in ‘K’ values indicate the state of sexual
maturity, the degree of food source availability and suitability
of a specific water body for growth of fish [9].

Iran with 19 interior water basins consists a great fish diversity
with many valuable endemic species indicating the necessity of
their protection and management [10]. Given this great
diversity and wide dispersal of Iranian freshwater fishes, this
study aimed to provide the status of LWRs, LLRs and ‘K’ value
of three species, i.e. Barbus ciry (Heckel, 1843), Capoeta
gracilis (Keyserling, 1861) and Oxynoemacheilus bergianus
(Derzhavin, 1934) inhabiting in Taleghan River from the
Caspian Sea basin, Iran.

MATERIALS AND METHODS

In total 113 fish specimens were collected from the Taleghan
River (36°17'N, 50°82'E to 36°26'N, 50°47'E), (Alborz
Province, central of Iran). All specimens were collected by
backpack electrofishing (Samus Mp750, 45 cm diameter,
aluminum ring anode) during October 2013. During sampling,

only three species, including B. ciry, C. gracilis and O.
bergianus were caught. The specimens were anesthetized in 1%
clove solution and immediately, weighted using a digital
balance (Model Sunli) to the nearest 0.1 gr and photographed
using a digital camera (Canon, 510 IS, 12 Mpix) installed on a
copy-stand. Finally, all specimens were returned to the river
after recovery of their swimming ability. Using the obtained
images, Total Length (TL), Standard Length (SL) and Fork
Length (FL) were measured using ImageJ software (version:
1.47) to the nearest 0.1 mm. Due to using live specimens, the
data of both sex were pooled for further analysis.

The statistical relationship between TL and BW was calculated
using the logarithmic transformation (log BW = log a x b log
TL) of the power function (BW =a TL") [11, 12, 6], where: BW
= body weight of fish (gr), a = intercept (constant), TL = total
length of fish (cm) and b = regression coefficient (slope).
Furthermore, the relationships between TL with FL, TL with
SL and FL with SL were calculated by linear regression. Also,
the condition factor (K value) was calculated using: K =
100W/L3 [5, 6], where K is condition factor, W is weight of fish
(gr) and L is the length of fish (cm). Statistical analysis were
performed using the SPSS package version 16.0.

RESULTS AND DISCUSSION

LWRs of three studied species are presented in Table 1,
showing that linear regressions on data are highly significant
(P<0.01) with all r* > 0.905. LWRs indicated that growth
patterns of studied species are isometric based on Pauly's
equation. The values of ‘b’ of LWRs equations were obtained
as 2.966 for B. ciry, 2.96 for C. gracilis and 3.053 for O.
bergianus. The ‘b’ values significantly larger or smaller than
3.0 indicates allometric growth, the ‘b’ value less than 3.0
shows that the fish becomes lighter (negative allometric) or
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greater than 3.0 indicates that the fish become heavier (positive
allometric) for a particular length as it increases in size [3].

Also, all LLRs presented in Table 2, were highly significant
(P<0.01), with the coefficient (‘b”) values being >0.954; which,
the parameter ‘b’ ranges between 0.954-1.07 in studied fishes.
Difference in ‘b’ values can be due to the combination various

factors such as number of specimens examined, area/seasonal
effect, habitat, degree of stomach fullness, gonadal maturity,
sex, health and general fish condition, preservation technique
and differences in the observed length ranges of the specimens
caught, all of these were not accounted in this study [13, 4].

Table 1. Descriptive statistics and length-weight parameters for three studied species, Taleghan River.

C. gracilis 33

Nemacheilidae O. bergianus 40 3.17 8.68

Total length (cm) Body weight (gr) Growth coefficient
Family Species N min max mnSD min  max  mn+SD a b P SE ts tg
B. ciry 40 533 1757 11.69+2.84 152 36.78 16.50+9.60 0.0096 2.966 0.946 0.265 0.127 |
Cyprinidae

8.54 2024 12.48+257 326 52.18 17.91+10.96 0.0091
4.66+1.48 0.25

296 0.905 0.503 0.085 |

584 1.13+#1.25 0.0075 3.053 0.942 048 011 |1

Legend: n: number of specimens, min: minimum, max: maximum, mm: millimeter, gr: gram, mn=SD: mean + Standard Deviation,
a: intercept, b: slope, r*: correlation coefficient, SE: standard error of the slope, ts: students t-test, tg: Types of growth, I: isometric

growth.

Table 2. LLRs of total length (TL), fork length (FL) and standard length (SL) for three studied species, Taleghan River

FL=aTL® SL=aTL® FL=aSL"
Family Species n a b r a b r2 a b r2
B. lacerta 40 0929 1.0015 0.993 0.787 1.034 0993  0.853 1.031 0.996
Cyprinidae C gracilis 33 0949 0988 0989 0.857 0992 0992 0913 0999 0.993
Nemacheilidae O. bergianus 40 0.835 1.07 0.995 0.803 1.023 0.994 0.956  0.954 0.996

Legend: n: number of specimens, r2: coefficient of determination, a: intercept; b: slope.

The condition factor (‘K’) values was calculated for three
studied. This values for B. ciry was 0.898 + 0.143 (Mean + SD),
for C. gracilis was 0.833 + 0.146 and for O. bergianus was
0.830 = 0.21. Correlation coefficients were high and highly
significant indicating that changes in total length and weight of
these freshwater fish species are proportional in one direction.
The larger condition factor shows better the condition of the
fish [3]. The condition factor (‘K”) reflects information on the
biological state of fish in relation to its well-being [14, 15]. In
terms of nutrition its shows a proper accumulation of fat due to
proper feeding [11]. In terms of reproduction point, the highest
‘K’ values can show gonadal development [16, 17]. ‘K’ also
gives in formation when comparing two populations inhabiting
in certain feeding, density, climate and other conditions.

CONCLUSION

Finding of this study has provided basic information on LWRs,
LLRs and ‘K’ for three endemic species i.e. B. ciry, C. gracilis
and O. bergianus, inhibiting in Taleghan River and would be
useful for fishery biologists and managers in all rivers in Iran.

REFERENCES

1. T.S. Imam, U. Bala, M.L. Balarabe, T.I. Oyeyi,
Length-weight relationship and condition factor of four
fish species from Wasai Reservoir in Kano, Nigeria, Afr.
Stud. 6 (2010) 125-130.

2. P. Zare, S. Moodi, J. Masudinodushan, A. Abdoli,
Length-weight and length—length relationships of three

fish species (Cyprinidae) from Chahnimeh reservoirs,
Zabol, in eastern Iran, J. Appl. Ichthyol. 27 (6) (2011)
1425-1426.

3. D.O. Odedeyi, O. Fagbenro, O. Bello-Olusoji, O.
Adebayo, Length-Weight Relationship and Condition
Factor of the elephant fish, Mormyrus rume
(Valenciennes, 1846) in river ose, southwestern Nigeria,
Anim. Res. Int. 4(1) (2008) 617-620.

4. U.K. Sarkar, G.E. Khan, A. Dabas, A.K. Pathak, J.I. Mir,
S.C. Rebello, A. Pal, S.P. Singh, Length weight
relationship and condition factor of selected freshwater
fish species found in River Ganga, Gomti and Rapti,
India, J. Environ. Biol. 34(5) (2013) 951-956.

5. T.W. Fulton, The rate of growth of fishes. Twenty-second
Annual Report, Part Ill. Fisheries Board of Scotland,
Edinburgh, (1904) 141-241.

6. D. Pauly, Some Simple methods for the assessment of
tropical fish stock, FAO Fish. Tech. Paper No. 234.
(1983) pp: 52.

7. R. Froese, Cube law, condition factor and weight-length
relationships: History, meta-analysis and
recommendations, J. Appl. Ichthyol. 22 (2006) 241-253.

8. 0.D. Olabode, F. Oyedapo, B. Oluayo, A. Olabode,
Length-weight relationship and condition factor of the
elephant fish, mormyrus rume (Valenciennes, 1846) in
river ose, southwestern Nigeria, Anim. Res. Int. 4(1)
(2007) 617 — 620.

J. of Advanced Botany and Zoology Volume 2/ Issue 3

ISSN: 2348 — 7313 2



Length—Weight Relationship a d Condition Factor of Five

9. M.M. Alam, M.T. Rahman, S. Parween, Morphometric Fish Species from Nkoro River, Niger Delta, Nigeria,
characters and condition factors of five freshwater fishes Curr. Res. J. of Bio Sci. 1(3) (2009) 94-98.
from Pagla river of Bangladesh, Intl. J. Aquat. Biol. 2(1) 15. J.F.N. Abowei, The condition factor, length-weight
(2014) 14-19. relationship and abundance of Ilisha africana (Block,

10. H.R. Esmaeili, B.W. Coad, A. Gholamifard, N. Nazari, A. 1795) from Nkoro River Niger Delta, Nigeria, Adv. J.
Teimori, Annotated Checklist of the Freshwater Fishes of Food Sci. Technol. 2(1) (2010b) 6-11.

Iran, Zoosystematica Rossica. 19 (2) (2010) 361- 386. 16. J.F.N. Abowei, The Abundance, Condition Factor, and

11. E.D. Le Cren, The length-weight relationship and Length-Weight Relationship of Cynoglossus senegalensis
seasonal cycle in gonad weight and condition in the perch, (Kaup, 1858) from Nkoro River, Niger Delta, Nigeria,
Perca fluviatilis, J. Anim. Ecol. 20(2) (1951) 201-219. Adv. J. Food Sci. Technol. 1(1) (2009) 57-61.

12. W.K. Ricker, Computation and interpretation of 17. JF.N. Abowei, The condition factor, length-weight
biological statistics of fish population, Bulletin of the relationship and abundance of Elops seneganensis
Fisheries Research board of Canada. 1978. (Regan, 1909) from Nkoro River, Niger Delta, Nigeria, J.

13. R.J. Wooten, Ecology of teleost fishes. Kluwer Academic Food Sci. Techn. 2(1) (2010a) 16-21.

Publishers, Dordrecht, the Netherlands, 1998.
14. J.F.N. Abowei, O.A. Daviesand, A.A. Eli, Study of the

Citation: Zamani Faradonbe. et al.. (2015). Length-weight relationships and condition factor of three fish species from Taleghan
River (Alborz Province, Iran). J. of Advanced Botany and Zoology, V213. DOI: 10.15297/JABZ.VV213.01.

Copyright: © 2015 Soheil Eagderi. This is an open-access article distributed under the terms of the Creative Commons
Attribution License, which permits unrestricted use, distribution, and reproduction in any medium, provided the original author
and source are credited.

J. of Advanced Botany and Zoology Volume 2/ Issue 3 ISSN: 2348 — 7313 3



