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ABSTRACT Short Communication

This study was conducted to provide length-weight (LWRs), length-

length (LLRs) relationships and condition factor of Oxynoemacheilus Article History
seyhanensis from seven habitats belonging to three inland water Received - 02.02.2021
basins of Turkey. A total of 166 specimens were collected from Accepted ©27.05.2021
Yildizeli, Tagkoprii, Susehri (Kizilirmak basin), Biiyiikpotuklu,
Pmarbasi and Orengehir (Seyhan basin) and Akdagmadeni .
(Yesilirmak basin) rivers during 2017-2019. The mean (=SE) of the Samanti loach
total, fork lengths and weight were calculated as 6.49+1.59 cm, LWRs .
6.35+1.60 cm and 3.47+2.41 g, respectively. b constant of LWRs ranged Seyhan basin :
from 2.29 (Susehri) to 3.52 (Biiyiikpotuklu), showing growth pattern K1z1.hrmak bas1_n
of positive allometric in all studied populations except Susehri Yesilirmak basin
(negative allometric), Pinarbagi (isometric) and Orengehir (isometric)

population. Condition factor was ranged from 0.92 (Pinarbasi) to 1.15

(Orengehir). In all length-weight and length-length relationships with

r2 were higher than 0.91. The results of above-mentioned parameters

for this deep-bodied stone loach showed that wide range of A-value

shows morphological flexibility of this species in different habitats.

Keywords

Anadolu'nun Baz1 Oxynoemacheilus seyhanensis (Banarescu, 1968) Popiilasyonlarinda Boy-Boy, Boy-
Agirhik Iligkileri ve Kondisyon Faktori

OZET Kisa Bildiri

Bu calisma, Turkiyenin ii¢ nehir havzasina ait yedi habitattan

Oxynoemacheilus seyhanensis'in boy-agirlik (LWRs), boy-boy (LLRs) Makale Tarihgesi
iligkilerini ve kondisyon faktériinii belirlemek amaciyla yapilmigtir. Gelig Tarihi  :02.02.2021
Bu amagla 2017-2019 yillar1 arasinda Yildizeli, Tagkopri, Susehri Kabul Tarihi :27.05.2021
(Kizilirmak havzasy), Biiyikpotuklu, Pinarbasi, Orensehir (Seyhan
havzas1) ve Akdagmadeni (Yesilirmak havzas1) akarsularindan166
érnek toplanmistir. Total, catal boy ve agirhgin ortalamasi (+SH)
sirasiyla 6,49 + 1,59 c¢m, 6,35 £ 1,60 cm ve 3,47 + 2,41 g olarak Seyhan Havzas
hesaplanmigtir. Sonug olarak, boy-agirlik iliskisindeki » degerinin K1z1.hrmak Havzas
2,29 (Susehri) ile 3,52 (Biiyiikpotuklu) arasinda degistigi goriilmiis ve Yesilirmak havzasi
Sugehri (negatif allometrik), Pinarbagi (isometrik) ve Orengehir LWRs

(isometrik) popiilasyonlar: hari¢c incelenen tiim popiilasyonlarin

pozitif allometrik biylime 6zelligi gorilmistir. Kondisyon

faktorinin ise 0,92 (Pmnarbasi) ile 1,15 (Orensehir) arasinda

degismekte oldugu Dbelirlenmigtir. 12 degeri tum iligki

hesaplamalarinda 0,91’tn tstiinde bulunmustur. Bu kalin govdeli

¢opcl baliklar1 b degerinin genis bir degisim araligina olmasi farklh

habitatlardaki morfolojik esneklige isaret etmektedir.

Anahtar Kelimeler
Seyhan Copcu Balig:

To Cite :  Secer B, Mouludi-Saleh A, Eagderi S, Cigek E, Sungur S 2022. Length-Length, Length-Weight Relationships and
Condition Factors of Some Anatolian Oxynoemacheilus seyhanensis (Banarescu, 1968) Populations. KSU J.
Agric Nat 25 (2): 423-429. https://doi.org/10.18016/ksutarimdoga.vi.873427.

INTRODUCTION important in biological and ecological studies of fishes

Understanding of fish growth and condition factors are (Froese and Binohlan, 2000). The lepgth-weight
(LWRs) and length-length relationships (LLRs)
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parameters of the fish species are important in the
fisheries biology, providing information on several
aspects of fish population dynamics and to understand
the condition of fishes (Bagenal and Tesch, 1978;
Giirkan and Taskavak, 2007). The condition factor of
fishes indicates the interaction between biological and
non-biological factors in the physiological conditions of
them (Bagenal and Tesech, 1978). Estimation of this
index in fish species is also very useful for comparing
two or more populations inhabiting under the same or
different conditions, and shows the status of
populations during different stages of the life cycle
(Bagenal and Tesech, 1978).

Oxynoemacheilus seyhanensis belongs to the
Nemacheilidae family that small fishes inhabiting
freshwaters of Asia, Europe, and northeast Africa
(Nelson et al., 2016), With 58 species belongs to the
family, they have agreat diversity in Turkish inland
waters, which 40 of them are endemics (Cicek et al.,
2018, 2020, 2021; Saygun et al., 2021). O. seyhanensis
reported from the Mediterranean tributary, Seyhan,
Kizilirmak and Yesilirmak River basin (Cicek et al.,
2018; Sungur, 2020; Secer et al., 2020). The LWRs of
few Turkish nemacheilid species are available
(Gaygusuz et al., 2012; Erk’Akan et al., 2013, 2014;
Innal et al., 2015; Yazicioglu and Yazicl, 2016; Ozcan

Table 1 Coordinates of sampling stations
Cizelge 1. Ornekleme 1stasyonlarina ait koordinatlar

and Altun, 2016; Ozcan and Serdar, 2018; Ozdemir et
al., 2019 Yedier et al. 2021; Secer et al., 2021); hence,
providing such a data for these taxa is crucial for their
management and conservation purposes (Tabatabaei
et al., 2015).

Based on the above-mentioned information, the
present study aimed to determine the length-weight,
length-length relationship and condition factor of O.
seyhanensis inhabiting three basins of Turkey.

MATERIAL and METHOD

A total of 166 specimens of O. seyhanensis were
collected by single sampling from seven stations,
including Yildizeli, Taskopri, Susehri (Kizilirmak
basin), Biiyiikpotuklu, Pinarbagi and Orengehir
(Seyhan basin) and Akdagmadeni (Yesilirmak basin)
rivers using electrofishing device from 2017 to 2019
(Table 1, Figure 1-2). Fishes were anesthetized with
Ethyl 3-aminobenzoate methanesulfonate (MS-222),
and fixed into 10% buffered formaldehyde.All samples
were transferred to the laboratory and their total and
fork lengths, and total weight were measured using
digital calipers to the nearest 0.05 mm and digital scale
to the nearest 0.01 gr, respectively.

Station River Basin Latitute Longitude Sampling Date
(Istasyon) (Nehin (Havza) (Enlem) (Boylam) (Ornekleme Tarihi)
Akdagmadeni | Cakraz stream Yesilirmak | 39°48'15.0"N | 36°09'28.5"E | 12 July 2018
Biyikpotuklu | Zamant:1 River Seyhan 38°43'54.2"N | 36°22'46.4"E | 15 March 2016
Orengehir Zamant1 River Seyhan 38°59'40.5"N | 36°34'34.3"E | 28 March 2018
Pinarbas: Zamant1 River Seyhan 38°47'03.9"N | 36°26'54.6"E | 30 August 2017
Sugehri Kizilirmak River at Zara | Kizihrmak | 39°58'10.6"N | 37°43'22.0"E | 12 July 2018
Tagkdpri Gokirmak River Kizilirmak | 41°30'64.7"N | 34°13'13.5"E | 19 May 2018
Yildizeli Yildiz stream Kizilirmak | 39°45'40.2"N | 36°45'49.4"E | 30 August 2017

The LWRs was determined by the method of least
squares using the equation of W all» and
logarithmically transformed into LogW Loga +
bLogL (Froese, 2006), where W is the total body weight
(g), L is the total length (cm) and “a” is the intercept
and “b” is the slope (Froese et al., 2011). Prior to
regression analyses, log-log plots of the length-weight
pairs were performed to identify outliers (Froese et al.,
2011). The b value was tested by t-test to verify
that it was significantly different from the isometric
growth (b = 3).All statistical analyses were performed
in Excel 2016 and SPSS (IBM SPSS Statistics 22)
package program.

For the LLRs, the linear regression of the fork length
(FL) versus total length (TL) was determined by using
L=a+bL.. Condition factor also was calculated
according to Fulton (1904) and Froese (2006) using
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CF=W/TL3x100 formula, where, W is the weight (gr)
and TL is the total length (cm).

RESULTS and DISCUSSION

Descriptive statistics, including the number of
samples, total lengths and weight ranges, confidence
limits and regression parameters of a, b, r? and
condition factor of the seven studied populations of O.
seyvhanensis are presented in Table 2 and data of the
LLRs in Tables 3.

The mean+SE of the total and fork lengths, and weight
of the studied populations were 6.49+1.59, 6.35+1.60
and 3.47+2.41cm, respectively. All length—weight
relationships were highly significant (P<0.05), with
r> values being greater than 0.91. The b values
ranged from 2.29 (Susehri) to 3.52 (Biiyiikpotuklu), the
condition factor from 0.92 (Pmnarbas) to 1.15
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(Orengehir) and coefficient of both LWRs and LLRs (z2)
ranged 0.91-0.99. In addition, the growth pattern was
estimated isometric or positive allometric for all

studied population except that of Susehri that was
negative.
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Figure 1. Distribution map for Oxynoemacheilus seyhanensis in Kizilirmak, Yesilirmak and Seyhan

Sekil 1. Oxynoemacheilus seyhanensisin Kizilirmak, Yegsilirmak ve Seyhan'da dagilim haritasi

The LWRs parameters of fish species are important in
estimating the length and age structure, evaluation of
fish stocks, ontogentic and growth studies (Mouludi-
Saleh et al., 2020) especially regarding endemic species
due to their limited habitat has a special priority in
conservation management (Almaca, 1984). The results
of the present study showed that the b value of O.
seyhanensis populations was between 2.29 and 3.52.
According to Froese (2006) and Tesch (1971), this value
can be between 2 and 4. Some factors, including
nutritional conditions, sexual, time and season of
sampling, and physiological factors such as maturity,
spawning, and fish health can affect b value (Pauly,
1984; Froese, 2006). In addition, based on the
estimated b value, the growth patterns were isometric
for Orensehir and positive allometric (A+) for
Akdagmadeni, Biiyiikpotuklu, Orengehir, Pinarbasi,
Tasképrii and Yildizeli but was negative allometric (A-
) for Susehri. These results revealed that in the most
of the studied population of this deep-bodied species,
the weight increases more that the increase of the
length, however in some specie as seen in the that of
the Susehri, this has happened vice versa. This results
i.e. wide range of b value shows morphological
flexibility of this species in different habitats (Tah et
al., 2012; Koffi et al., 2014).
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Condition factor is used to compare fish quality in
terms of obesity status or fish fitness. Fish that have a
high condition factor are heavier than their length;
conversely, fish with a low condition factor weight less
than their length. Condition factor values for the O.
seyhanensis studied populations were calculated to be
>1 except in the Pinarbasi population. The low value of
K in Pinarbagi population probably due to unfavorable
environmental or biological conditions (Blackwell et
al., 2000).

CONCLUSION

The findings of this study provided useful information
about the LWRs and LLRs parameters and the
condition factor of the O. seyhanensis populations
which can be effective for further studies related to
fisheries management and population dynamics.

Author’s Contributions
The contribution of the authors is equal.

Statement of Conflict of Interest
Authors have declared no conflict of interest.



KSU Tarim ve Doga Derg 25 (2): 423-429, 2022 Kisa Bildiri
KSU J. Agric Nat 25 (2): 423-429, 2022 Short Communication

Figure 2. Oxynoemacheilus seyhanensis; A, Susehri, 69.8 mm SL, B, Yildizeli, 65.8 mm SL C, Taskoprii, 66.9 mm
SL D, Pimarbagi, 71.5 mm SL, E, Orengehir, 49.2 mm SL, F, Biyikpotuklu, 62.6 mm SL, G,
Akdagmadeni, 78.5 mm SL

Sekil 2. Oxynoemacheilus seyhanensis; A, Susehri, 69.8 mm SB, B, Yildizeli, 65.8 mm SB C, Taskopri, 66.9 mm

SB D, Pinarbasi, 71.5 mm SB, E, Orensehir, 49.2 mm SB, F. Biiyiikpotuklu, 62.6 mm SB, G, Akdagmadeni,
78.6 mm SB

426



KSU Tarim ve Doga Derg 25 (2): 423-429, 2022
KSU J. Agric Nat 25 (2): 423-429, 2022

Kisa Bildiri
Short Communication

Table 2. Descriptive statistics and estimated parameters of length-weight relationships for Oxynoemacheilus seyhanensis species from different basins of Turkey during
2017-2019.

Cizelge 2. 2017-2019 yillar1 arasinda Tirkiye'nin farkli havzalarindan Oxynoemacheilus seyhanensis tiirleri igin tanimlayict istatistikler ve boy-agirlik iliskilerinin
tahmini parametreleri.

Station
(Istasyon)

Akdagmadeni

Buyiikpotukl
u

Orensehir
Pinarbags:
Susehri
Tagkopri
Yildizeli

Total

River

(Nehir)
Cakraz stream
Zamant1 River
Zamant1 River

Zamant1 River

Kizilirmak River at

Zara

Gokirmak River

Yildiz stream

29

18

15

21

29

27

27

166

Total length (cm)

(Total boy (cm))
Min-Max Min-Max
(Min-Mak) (Min-Mak)
Mean+SE Mean+SE
(Ortalama+SH) | (Ortalama+SH)
4.6-9.8 0.85-11.9
7.03+1.34 4.18+2.49
3.8-6.3 0.51-3.24
4.94+0.57 1.00+£0.59
6.2-9.1 2.5-8.6
7.6+0.99 5.37+2.15
3.5-6.6 0.38-2.56
4.66+0.94 1.00+0.73
4.8-9.6 2.02-7.62
8.06+0.97 5.58+1.38
4.6-8.9 0.73-9.19
6.58+1.25 3.40+2.27
4.5-8.9 0.98-8.47
6.63+1.10 3.44+1.99
3.5-9.8 0.38-11.9
6.49+1.59 3.47+2.41

Total weight (g)
(Total agirhik (cm))

Condition factor
(Kondisyon
faktor)
Mean+SE
(Ortalama+SH)

1.06+0.18
1.01+0.1

1.15+0.9

0.92+0.10
1.05+0.08
1.03+0.11
1.05+0.09

1.03+0.16

0.006

0.004

0.007

0.006

0.045

0.005

0.005

0.006

95% CL of a

0.003-0.010

0.002-0.006

0.004-0.012

0.004-0.011

0.03-0.075

0.003-0.007

0.003-0.008

0.005-0.008

TL= total length; W=weight; n= number of individuals; a= intercept; b= slope; CL= confidence limits; 2= correlation coefficient
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3.24

3.52

3.21

3.22

2.29

3.37

3.33

3.22

Regression parameters
(Regresyon parametreleri)

95% CL

of b

3.03-3.6

3.3-3.94

2.94-3.5

2.87-3.44

2.05-2.49

3.16-3.59

3.12-3.54

3.14-3.3

~

0.951

0.968

0.975

0.971

0.919

0.981

0.982

0.981

Growth
Type
(Biiytiime
Tip1)

A+

A+

A+
A+

A+
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Table 3. Descriptive statistics and length-length relationship parameters for Oxynoemacheilus seyhanensis species

from different basins of Turkey during 2017-2019.

Cizelge 3. 2017-2019 doneminde Tiirkiye'nin farkli havzalarindan Oxynoemacheilus seyhanensis tiirleri igin
tanimlayici 1statistikler ve boy-boy iliski parametrelerli.

Total length (cm) Fork length (cm)
Total boy (cm) Catal boy (cm)
Station Rivers Min-Max Min-Max _ 5
(Istaston) (Nehirler) (Min-Mak) (Min-Mak) FL=a+bTL ’
Mean+SE Mean+SE
(Ortalama+SH) (Ortalama+SH)
Akdagmadeni Cakraz stream 4.6-9.8 (7.03£1.34) | 4.5-9.6 (6.93+1.37) FL=-0.2332+1.0189TL | 0.987
Bﬁyﬁkpotuklu Zamant1 River 3.8-6.3 (4.94+0.57) 3.6-6.2 (4.35+0.57) F1L=-0.158+ 1.0043TL 0.99
Orengehir Zamant1 River 6.2-9.1(7.6+0.99) 6.0-8.9 (7.424+0.98) FL=-0.1035+0.9906TL | 0.996
Pinarbag: Zamant1 River 3.5-6.6(4.66+0.94) 3.0-6.5 (4.5+0.97) F =-0.2962+1.0298TL 0.981
Susehri Kml;“%ﬁflver 4.8-9.6(8.06+0.97) | 4.6-9.5(7.86+0.96) | FL=-0.4324+1.0348TL | 0.974
Tagkoprii Gokirmak River | 4.6-8.9(6.58+1.25) | 4.5-8.7 (6.43+1.22) FL=0.0049+0.9768TL | 0.998
Yildizeli Yildiz stream 4.5-8.9(6.63+1.10) | 4.4-8.6 (6.48+1.07) FL=0.0116+0.9759TL | 0.997
Total 3.5-9.8(6.49+1.59) 3.0-9.6 (6.35+1.60) F1L=-0.1148+0.9947TL | 0.993
REFERENCES recommendations. Journal of Applied Ichthyology.

Almaca C 1984. From Relationship among Western
Palearctic Species of Barbus (Cyprinidae, pisces).
Arquiros do Museu Bocage 2(12): 207-248.

Bagenal TB, Tesch FW 1978. Age and growth. In T.
Bagebal (Ed.), Methods for assessment of fish
production in fresh waters (pp, 101-136, 3 rd ed.)
Oxford, UK: Blackwell Science Publications.

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. DOI: http://dx.doi.org/10.1080/
10641260091129161

Cicek E, Sungur S, Fricke R 2020. Freshwater
lampreys and fishes of Turkey; a revised and
updated annotated checklist 2020. Zootaxa,
4809(2): 241-270.

Cicek E, Fricke R, Sungur S, Eagderi S 2018. Endemic
freshwater fishes of Turkey. FishTaxa 3(4): 1-39.
Cicek E, Eagderi S, Sungur S, Seger B 2021. Species of
Oxynoemacheilus Banarescu & Nalbant, 1966
(Actinopterygii: Nemacheilidae) in the Turkish Part
of the Kura-Aras River System, with the First
Detailed Evidence for the Occurrence of O.
bergianus (Derjavin, 1934) and O. cf elsae Eagderi
et al., 2018. Acta Zoologica Bulgarica, 73(2):171-178

Erk’akan F, Innal D, Ozdemir F 2013. Length—weight
relationships for ten endemic fish species of
Anatolia. Journal of Applied Ichthyology. 29: 683-
684. DOI: http://dx.doi.org/10.1111/jai.12140

Erk’akan F, Innal D, Ozdemir F 2014. Length—weight
relationships for some endemic stone and spine
loach species in Anatolia. Journal of Applied
Ichthyology. 30: 244-245. DOI: http://dx.doi.org/
10.1111/a1.12260

Froese R 2006. Cube law, condition factor and weight-
length relationships: history, meta-analysis and

428

22t 241-253. DOI: http://dx.doi.org/10.1111/;.1439-
0426.2006.00805.x

Froese R, Binohlan C 2000. Empirical relationship to
estimate asymptotic length, length at first and
length at maximum yield per recruit in fishes, with
a simple method evaluate length frequency data.
Journal of fish biology. 56: 758-773. DOI:
http://dx.doi.org/10.1111/;.1095-
8649.2000.tb00870.x

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
Scotland, Edinburgh, pp. 141-241.

Gaygusuz O, Aydin H, Emiroglu O, Top N, Dorak Z,
Gaygusuz C, Bagkurt S, Tarkan AS 2012. Length—
weight relationships of freshwater fishes from the
western part of Anatolia, Turkey. Journal of
Applied  Ichthyology. 29: 285-287. DOI:
http://dx.doi.org/10.1111/jai.12015

Gurkan S, Taskavak E 2007. Length-weight
relationships for syngnathid fishes of the Aegean
Sea, Turkey. Belgian Journal of Zoology. 137(2):
219.

Innal D, Ozdemir F, Dogangil B 2015. Length Weight
relationships of  Oxynoemacheilus theophilii
(Teleostei:  Nemacheilidae)  from  Turkey.
International Journal of Fisheries and Aquatic
Studies. 2: 249- 250.

Koffi BK, Berté S, Koné T 2014. Length-Weight
Relationships of 30 Fish Species in Aby Lagoon,
Southeastern Cote d’Ivoire. Curent Res. J. Biol.
Sci., in press.

Mouludi-Saleh A, Eagderi S, Abbasi K, Pourgholami A
2020. Comparison of some biological parameters of



KSU Tarim ve Doga Derg 25 (2): 423-429, 2022
KSU J. Agric Nat 25 (2): 423-429, 2022

Kisa Bildiri
Short Communication

Leuciscus aspius (Linnaeus, 1758) from south-
western part of the Caspian Sea. Journal of
Fisheries. 73(1): 113-122.

Nelson JS, Grande TC, Wilson MVH 2016. Fishes of
the World. Fifth Edition. John Wiley & Sons, Inc.,
Hoboken, New Jersey: [il-xli, 1-707.

Ozcan G, Altun A 2016. Length—weight and length-
length relationships for four freshwater fish species
from Goélbas1 Lake (Hatay). Turkey, Journal of
Applied Ichthyology. 32: 1350-1352. DOI:
http://dx.doi.org/10.1111/jai.13215

Ozcan EI, Serdar, O 2018. Artifical Neural Networks
as New Alternative Method to Estimating Some
Population  Parameters of  Tigris Loach
(Oxynoemacheilus tigris (Heckel, 1843)) in the
Karasu River, Turkey. Fresenius Environmental
Bulletin. 27(12B): 9840-9850.

Ozdemir F, Innal D, Erk’Akan F 2019. Length and
weight parameters of the loach, Oxynoemacheilus
veyseli (Nemacheilidae) in bozkus creek (Kars-
Turkey). Menba Journal of Fisheries Faculty. 5(1):
1-5.

Pauly D 1984. Fish population dynamics in tropical
waters: A manual for use wih programmable
calculators. ICLARM, Manila.

Saygun S, Agdamar S, Ozuluz M 2021.
Oxynoemacheilus fatsaensis, a new nemacheilid
loach from the Elekc¢i Stream in Northern Anatolia
(Teleostei: Nemacheilidae). Zoologischer Anzeiger
294: 39-49.

Secer B, Mouludi-Saleh A, Eagderi S, Cicek E, Sungur,
S 2020. Morphological flexibility of
Oxynoemacheilus seyhanensis in different habitats
of Turkish inland waters: A case of error in
describing a populations as distinct species.
International Journal of Ichthyology, (3): 258-264.

Secer B, Sungur S, Cicek E, Mouludi-Saleh A, Eagderi

429

S 2021. Length-weight relationship and condition
factor of endemic genus Seminemacheilus
(Teloestei=Nemacheilidae) for Turkey. Limnology
and Freshwater Biology, (3): 1152-1155.

Sungur S 2020. Oxynoemacheilus kosswigi a Junior
Synonym of O. seyhanensis (Teleostei:
Nemacheilidae). Iranian Journal of Science and
Technology. Transaction A, Science 44(3).

Tabatabaei SN, Hashemzadeh Segherloo I, Eagderi S,
Zamani M 2015. Length-weight relationships of fish
species in Kordan River (Namak Lake basin), Iran.
Journal of Applied Ichthyology. 31(4): 800-801.
DOI: http://dx.doi.org/10.1111/a1.12755

Tah LG, Gooré Bi G, Da Costa KS 2012. Length-weight
relationships for 36 freshwater fish species from
two tropical reservoirs: Ayamé I and Buyo, Cote
d’Ivoire. Revista de Biologia Tropical, 60(4): 1847-
1856. DOTI:http://dx.doi.org/10.15517/rbt.v60i4.
2185

Tesch FW 1971. Age and growth. In: W. E. Ricker (Ed.),
Methods for assessment of fish production in fresh
waters. Blackwell Scientific Publications, Oxford,
pp. 99-130.

Yazicioglu O, Yazica R 2016. The Length-Weight,
Length-Length Relationship and Condition Factor
of Angora Loach, Oxynoemacheilus angorae
(Steindachner, 1897) Inhabiting Kilicézii Stream in
Kizilirmak River Basin (Central AnatoliaTurkey).
Turkish Journal of Agriculture-Food Science and
Technology. 4: 1165- 1168. DOLI:
10.24925/turjaf.v4i112.1165-1168.973

Yedier S, Bostanci D, Polat, N 2021. The Length-
Length, Length-Weight Relationship and Condition
Factor of Oxynoemacheilus angorae (Steindachner,
1897) from Persembe Plateau Meandering Streams
in Ordu-Turkey (Middle Black Sea
Region). Fisheries & Aquatic Life, /n Press.



