
             



   



 
MINISTRY OF JIHAD - E - AGRICULTURE 

AGRICULTURAL RESEARCH, EDUCATION & EXTENTION ORGANIZATION 
IRANIAN FISHERIES RESEARCH ORGANIZATION-Caspian Sea Ecology Research 

Center  

  

Title: 
Age, Growth, Feeding regime reproduction and Sexual 

maturity of Rutilus frisii Kutum in Iranian coastal waters 
of Caspian Sea

          

Executor :   

Mohammad Ali Afraeibandpay 

 

Registration Number 
2009.765   



       

Ministry of Jihad  e  Agriculture  
AGRICULTURAL RESEARCH, EDUCATION & EXTENTION ORGANIZATION 
IRANIAN  FISHERIES  RESEARCH  ORGANIZATION 

 

Caspian Sea Ecology Research Center  

Title : Age, Growth, Feeding regime reproduction and Sexual maturity of Rutilus frisii Kutum 
in Iranian coastal waters of Caspian Sea 
Apprpved Number:2-032-200000-02-8601-86004   
Author: Mohammad Ali Afraeibandpay 

Executor : Mohammad Ali Afraeibandpay 

Collaborator :Abdolmaleki, Sh., Keymaram, F., Parafkandeh, F., Janbaz, 
 A.A., Daryanabard, Gh., Taleshian, H., Ghasemi, Sh., Kor, D., Larijani, M; H. Fazli 
Location of execution :  Mazandaran province 
Date of Beginning :2007  
Period of execution : 1 years & 6 months 
Publisher : Iranian Fisheries Research Organization 
Circulation : 15 
Date of publishing : 2009 
All Right Reserved No Part of this Publication May be Reproduced or Transmitted 

without indicating the Original Reference



     



  
                                             

    



) P<(ANOVA,

Lm50

<P

 

GSI

 

Gonadosomatic index

 

L (t) = 63.92[1-e-0.19( t- (-1.00)] 0.19 (t (-1.00)] 

GSI

 

Gastrosomatic index

) 

P<(ANOVA,



Cerastoderma Gastropoda 

Balanus CrabHypanisNeogobious Sp

Exuviaella cordataNitzschia distans

OsillaturiaNavicollaSynedraRholcosphenia

 

Diatoma Nematoda 

ISIImportant species index

  



;

   



Coad, 1995

  

. (Berg,1946) 

 

Cardium, Balanus, Crab, Gastrepoda, 

Gammarus, Hypanis, Tubifex,Exuviella, Peridinium, Closteridium, Osillaturia,

Cyclops, Rotifera, Dafnia, 

 

) Razayev & Zarbaliyeva,1970).



Mnemiopsis leidyi

M. leidyi 

Alosa braschnikowii 

M.leidyi 



.(Chugonova, 1959)

KOH

 

Sourina,1978

Euzen, 1987FpNpNP

 

N1Fp>Fp<<

Fp <.  



Bagenal, 1978

Virgin 

Maturing Virgin

Development

Developing

Spawning

Spawning spent

(LBertalanffy, 1983

 

L (t) = L  [1- e  -k(t-to) ]  

  

L K L(t)tt0Lt=0 

 

Munro and Pauly, 1983

 

 

= log (K) + 2 log (L ) 

FiSATGayaniolo et al., 1996

 

    (Bagenal, 1978)

 



 
WL

(Gonadosomatic index)(Bagenal, 1978) : 

  

(Bagenal, 1978) : 

 

FLba 

 

IV

Bagenal, 1978 : 

   

Lm50

P L a b

 

King, 1995

 

(Gastro somatic index)(Biswas, 1993)

  

Important Species Index

Rushforth and Brock, 1991

ISI= (fi) × (Di) 

fi iDii

2007SPSS ,Excel1FiSAT(Gayaniolo et al., 1996)

 

)](exp[1(

1

bla
P



  

.

<P

)Rutilus frisii kutum  

) P<(t-test,

) P<(t-test,

                                                               



0

50

100

150

200

250

21 23 25 27 29 31 33 35 37 39 41 43 45 47 49 51 53 55 57

   

) P<(ANOVA,

(N=1360)



0

20

40

60

80

100

21 23 25 27 29 31 33 35 37 39 41 43 45 47 49 51 53 55 57

0

20

40

60

80

100

120

21 23 25 27 29 31 33 35 37 39 41 43 45 47 49 51 53 55 57

   

(N=744)

 

(N=483)

   



1385

0

2

4

6

8

21 23 25 27 29 31 33 35 37 39 41 43 45 47 49 51 53 55 57

1385

0

5

10

15

20

25

21 23 25 27 29 31 33 35 37 39 41 43 45 47 49 51 53 55 57

1385

0

10

20

30

40

50

60

21 23 25 27 29 31 33 35 37 39 41 43 45 47 49 51 53 55 57

p= 



1385

0

10

20

30

40

21 23 25 27 29 31 33 35 37 39 41 43 45 47 49 51 53 55 57

1385

0

10

20

30

40

50

60

70

21 23 25 27 29 31 33 35 37 39 41 43 45 47 49 51 53 55 57

1385

0

10

20

30

21 23 25 27 29 31 33 35 37 39 41 43 45 47 49 51 53 55 57



1386

0

10

20

30

21 23 25 27 29 31 33 35 37 39 41 43 45 47 49 51 53 55 57

86

0

50

100

150

3 5 7 9 11 13 15 17 19 21 23 25 27

86

0

20

40

60

80

100

3 5 7 9 11 13 15 17 19 21 23 25 27

              



86

0

100

200

300

3 5 7 9 11 13 15 17 19 21 23 25 27

86

0

50

100

150

3 5 7 9 11 13 15 17 19 21 23 25 27

86

0

100

200

300

3 5 7 9 11 13 15 17 19 21 23 25 27

          



y = 0.0115x3.0226

R2 = 0.9981

0

500

1000

1500

2000

2500

3000

0 10 20 30 40 50 60 70

y = 0.0061x3.196

R2 = 0.9602

0

1000

2000

3000

0 10 20 30 40 50 60 70

5

FLWbnr2

 

b>

bnr2bnr2

 b) pt

 

(N=2706)

          

(N=744)

 



y = 0.0067x3.1673

R2 = 0.9194

0

500

1000

1500

2000

2500

0 10 20 30 40 50 60

          

(N=483)

 

)ANOVA,P<(

                                        



±

±

 

±±

±

±

<Ptt-test

                                                                                



0

50

100

150

200

250

1 2 3 4 5 6 7 8 9

<Ptt-test

            

L

 

Kt0FISAT

   

L (t) = 63.92[1-e 0.19(t 1.00)] 



      

(x2)

 

<P

x2

    

P x2

                                              



0%

20%

40%

60%

80%

100%

  

IV

V

 



0%

20%

40%

60%

80%

100%

0%

20%

40%

60%

80%

100%

1 2 3 4 5 6 7 8 9

V

IV

III

II

I

       



0%

20%

40%

60%

80%

100%

1 2 3 4 5 6 7 8 9

V

IV

III

II

I

0%

20%

40%

60%

80%

100%

1 2 3 4 5 6 7 8 9

V

IV

III

II

I

  



<Ptt-test

                                                     

±

  

±

  

±

  

±

  

±

  

±

  

±

                                  



0

5

10

15

20

25

30

               

(P)

Lm50

                                                            



0
0.1
0.2
0.3
0.4
0.5
0.6
0.7
0.8
0.9

1
1.1

0 5 10 15 20 25 30 35 40 45 50 55 60

   

±

  

<P

  

Lm50%=39.



1.05

1.1

1.15

1.2

1.25

1.3

1.35

         
 ±

     
±

      
±

      

±

      

±

      

±

      

±

      

±

   



y = 4.5708x2.5094

R2 = 0.5347

0

50000

100000

150000

0 10 20 30 40 50 60

  

± 

 

<Ptt-test

 

<Ptt-test

   

   

  



W = 100.6F0.9077

R2 = 0.6139

0

20000

40000

60000

80000

100000

120000

140000

0 500 1000 1500 2000 2500

0

50000

100000

150000

0 2 4 6 8 10

       

±

± .



<P

±±

   
±±

                                                                                        



0

100

200

300

400

  

Cerastoderma 

Gastropod

  

Balanus 

Crab

 

,Egg ,Alga

 

, 

Gammarus ,HypanisNeogobius sp. 

               

Cerastoderma 

            

Balanus 

      

- - 

    

Gastropoda - - - - 

  

- - - - - - 

Crab 

      

- - - - - - 

Alga 

   

- - 

  

- - - - 

Egg - - - - 

  

- - - - -- - 

Hypanis - - - - 

  

- - - - -- - 

Gammarus - - - - 

  

- - - - - - 

fish - - - - - - - - 

  

- - 



0

20

40

60

80

100

Ex
uv

iae
lla

Nitz
sc

hia

Diat
om

a

Nem
ato

da

Osill
ato

ria

Nav
ico

lla

Sy
ne

dra

Rho
lco

sp
he

nia Eg
g

Sc
ale

ExuviaellaNitzchia

Mysidae

Crab Gammarus  

Cerastoderma Gastropoda

    

Cerastoderma

 

Cerastoderma

 

Cerastoderma

Cerastoderma

 

P<

ISI

 

:Scale



  

fi di Di ISI 

Cerastoderma 
100 4.675 0.668 66.787 

Balanus 
71.4 0.632 0.09 6.448 

Hypanis 14.3 0.028 0.004 0.058 

Crab 
57.1 0.431 0.062 3.52 

Gammarus 
14.3 0.286 0.041 0.583 

Gastropoda 
14.3 0.5 0.071 1.02 

Algae 
57.1 0.33 0.047 2.695 

Fish 14.3 0.059 0.008 0.12 

Egg 
14.3 0.059 0.008 0.12 

      
Cerastoderma 

Balanus 

Hypanis 

Crab 

Gammarus 

Gastropoda 

Algae 

Fish 

Egg 



0

20

40

60

80

100

,Cerastoderma Mysidae Gastropoda Mytilaster Alga

0

20

40

60

80

100

Cera
sto

de
rm

a

Bala
nu

s

Hypa
nis

Crab

Gam
maru

s

Gas
tro

po
da

Alg
a

Fish Egg

0

20

40

60

80

100

Cera
sto

de
rm

a

Bala
nu

s

Hypa
nis

Crab

Gam
maru

s

Gas
tro

po
da

Alg
a

Fish Egg

              



0

20

40

60

80

100

fis
h

Bala
nu

s

Hypa
nis

Crab

Gam
maru

s

Gas
tro

po
da

Alg
a

Fish Egg

0

20

40

60

80

100

Cera
sto

de
rm

a

Bala
nu

s

Hypa
nis

Crab

Gam
maru

s

Gas
tro

po
da

Alg
a

Fish Egg

0

20

40

60

80

100

Cera
sto

de
rm

a

Bala
nu

s

Hypa
nis

Crab

Gam
maru

s

Gas
tro

po
da

Alg
a

Fish Egg

  



0

20

40

60

80

100

Cera
sto

de
rm

a

Bala
nu

s

Hypa
nis

Crab

Gam
maru

s

Gas
tro

po
da

Alg
a

Fish Egg

0

20

40

60

80

100

Cera
sto

de
rm

a

Bala
nu

s

Hypa
nis

Crab

Gam
maru

s

Gas
tro

po
da

Alg
a

Fish Egg



  

.(Coad, 1995)

(Sheldon, 1968) 

 

(Ferid-pak, 1968)

±±



Kyzylagchskii

Kyzylagchskii

 

±±±

±±±

1



±±

 

Ralonde & Walczal,(1971)



 

K 

Abdorakhmanov K 

(Sabir, 1992)

 

Bade & Pihl ,1984

(Afraei bandpei et al., 2008)



 
Coad 

Berg

 

1946

IVV

.

IV 

GSI



Habitat

Cf

K>

±±



Berg,1946

(Abdurakhmanov, 1962

MytilasterCardiumCrab

 

Cerastoderma Mytilaster Gastropoda 

  Balanus . (Afraei bandpei et al., 2008a)

ExuviaellaNitzschiaSynedra

Diatoma

Exuviaella 

cordataNitzschia distansOsillatoria Navicolla DiatomaNematoda



Abdurakhmanov,1962

Crab

Cerastoderma lamarkiBalanus

 

Crab

 

Gastropoda

AbraHypanisGammarus Cumacea

 

Mysidae

 

Niphargoides 

Cerastoderma lamarki

  

)Gastropod(

BalanusCrab , Algae , Gammarus ,Hypanis

Neogobius sp. 

MytilasterCerastoderma 

(Afraei bandpei et al., 2008b)

 

(Mysidae) 

(Crab) (Cerastoderma) (Gastropoda)

(Cerastoderma)

GSI

 



        

lamarki Cerastoderma

 



 

Spawning ground

Production function 

PCR

Hemiculter leucisculus 



Mashhor Bin MansourHuat Khoo Khay

USM (University sciences Malaysia )



   

Alosa braschnikowii

  



   

19) Abdurakhmanov, Y. A. 1962, Ryby Presnykh vod Azerbaidzhana [Freshwater Fishes of Azerbaidzhan]. 
Akademii Nauk Azerbaidzhanskoi SSR. , Institut Zoologii. 407 p., Baku 

20) Afraei Bandpei, M.A;Mashhor,M.;Khoo,K.H.;Abdolmalaki,S.;Fazli,H.;Janbaz,A.A,. 2008.Some biological 
characteristics of the Caspian Kutum ,Rutilus frisii Kutum (Cyprinidae) of the Southern Caspian Sea. 
International Conference on Environmental Research and Technology (ICERT).University science Malaysia. 
Pinang, Malaysia. 494-497 pp. 
21) Afraei Bandpei, M.A; Mashhor, M.;Khoo,K.H.;Abdolmalaki,S.;Wanmazna, W.o; Pourgholam, R. 2008. 
Food and feeding habits of the Caspian Kutum (Rutilus frisii Kutum) in southern of Caspian Sea. The Sixth 
Regional IMT-GT Uninet Conference (Malaysia, Indonisia, and Tailand). Pinang, Malaysia.  395-398 pp. 

22)Bade,S.P.and L.Pihl .1984.Abundance ,biomass and reproduction of mobile epibentic fauna in Zostera 
marina(L).meadows,Western Sweden .Ophe 

23)Bagenal, T.1978. Methods for assessment of fish production in fresh water .London-edinburg Melburn .365 p. 
24)Berg, L.S.1946.Freshwater fishes of the U.S.S.R. and adjacent countries. Israeil program for scientific 

translation, Jeraslem 1964,Vol.II. 
25) Bertalanffy, L. von 1938. A quantitive theory of organic growth. Hum. Biol. 10(2):181-213. 

26)Biswass, S.P., 1993. Manual of methods in fish biology. South Asia Publishers PVT, LYD. NewDehli,157 P. 
27) Chugunova,N.I.,1959.Age and growth studies in fish.Translated by, D. Yasski, 1963. Washington 
D.C.National Sacience Foundation .USA.131 P. 
28) Coad, 1995.Freshwater fishes of Iran. Species Account-Cyprinidea- Rutilus. http://www.biancoad.com
29) Euzen, O. 1987, 'Food habits and diet composition of some fish of Kuwait', Kuwait Bull. Mar. Sci, vol. 9, 
pp. 65-85. 
30) Ferid-Pak, F. 1968. Fertility of the kutum Rutilus frisi kutum (Kamensky). Problems of Ichthyology, 
8(1):61-68. 



31) Fazli, H. 2007. Population dynamic and stock assessment of Kilka (genuse: Clupeidae) in Iranian waters of 
the Caspian Sea. PhD Thesis. In Department of fishery physics, the graduate school, Pukyong National 
University. 100 pp. 

32)Gayaniolo , F.C.;Sparre,P. & Pauly ,D.,1996.The FAO ICLARM Stock Assessment Tools (FISAT).User 
Guide .FAO.Computerized Information Series (fisheries).Rome,Italy.No.8,126 P.3 Diskettes. 

33)King, M.1995. Fisheries biology assessment and management .Fishing new books, Black well science Ltd. 
pp.96-97. 
34) Kuliev, Z.M. 1997. Carps and perches of the Southern and Middle Caspian (structure of the population, 
ecology, distribution and measures for population restocking). Author' Abstract of the Dissertation for the 
Doctor's Degree. Baku. Pp. 14-15.
35) Munro et al. 1983  J.L. Munro and D. Pauly, A simple method for comparing the growth of fishes and 
invertebrates. Fishery 1, pp 5-6. 

36)Ralonde, R. and Walczak, P.,1971. Stock assessment and composition of the commercial bony fishes of the 
Southern Caspian Sea .Report of the fisheries research Institute .Bandar Anzali .41P. 
37) Rushforth S.R. and Brock J.T. 1991. Attached diatom communities from the lower Truckee River, summer 
and fall, 1986. Hydrobiologia 224:49-64. 

38)Rzayev,Z.A. and Zarbaliyeva,T.S.,1970.Feeding of Caspian Kutum (Rutilus frisii Kutum) in South-western 
part of the middle Caspian Sea coastal waters. Ichthyology. Vol.10, No.6,pp.858-860.  
39) Sabir, A., 1992. An introduction to fresh water fishery biology. University Grants commission, H-9 
Islamabad, Pakistan. Pp. 97-106 
40) Sheldone, A. L. 1968, 'Species diversity and longitudinal succession in stream fishes', Ecology, vol. 49, no. 2, p. 15. 

41)Sparre, P., Venema, S. C., 1992. Introduction to tropical fish stock assessment part 1. Manual. FAO. Fish. 
Tech. Pape, 306/1, 336 P. 
42) Sourina, A., 1978. Phytoplankton manual the United Nations Education Scientific and Culture Organization

   



Abstract: 
The project of Age, growth, feeding regime and fecundity of Kutum (Rutilus frisii Kutum) survey started in 
south of the Caspian Sea from 2006 to 2007. The aim of project was related to determination of length maturity 
(Lm50%), identification of feeding animals, and investigation some of biological aspects uncluded in sex ratio, 
growth and age structure in southern of the Caspian Sea. Total 2706 specimens of Kutum were surveyed. The 
age structure of Kutum has nine age groups that included in 1, 2, 3, 4, 5, 6, 7, 8, and 9 years. The result showed 
that maximum frequency was about 39.3 %  and were belong to 4 years and minimum frequency which was 
about o.1 % were belong to 9 years. 
The maximum and minimum fork length and weight were 58 and 21cm with mean (±SD) 38.4 (± 6.4) cm; 2450 
and 104g with mean (±SD) 784.2 (± 383.30) g , respectively. There are significant different between fork length 
and weight in male and female of Kutum at difference months (ANOVA, P<0.05). The sex ratio of males to 
female was 0.65: 1 (males: females). The least and high condition factor was 1.5 in January and 2.17 in October, 
respectively. 
Length maturity (Lm50%) was 39.07cm. Minimum and maximum absolute fecundity was varied from 15713 to 
130737 eggs with mean (±SD) 69961.7 (± 3836.4). Significant different was between absolute fecundity with 
fork length and weight (p<0.05).  
Gonadosomatic index (GSI) mean for females were 2.5±0.2 (autumn) and 17± 0.2 (spring); 1.2± 0.1 (autumn) 
and 4.1± 0.2 (spring) for males, respectively wich coincided to spawning period. The highest feeding intensity 
(Gastrosomatic index) for females was 313.9 ± 65.9 in October and 119.4 ±59.2 in March; 350.7 ±103.7 in 
October and 144.1±85.04 in March for males, respectively. There are significant different between GSI with 
male anfemale in difference months (ANOVA, p<0.05). The Bertalanffy growth equation for all populations of 

Kutum was L (t) = 63.92[1-e 0.19 (t (-1.00)]. 

Main prey mature of Kutum was Cerastoderma lamarki; Gastropoda and Balanus were subordinate, and Crab, 
Hypanis, Fish (Neogobous sp.) Algae, egg, and scale were random preys. Planktone groups comprise to 
Exuviaella, Nitzchia, Osillatoria, Synedra, Nematoda, Navicolla, Diatoma, Rholcosphenia were preys juvenile of 
Kutum. Based on ISI (Important species index), Cerastoderma lamarki and Balanus were dominant species in 
feeding of Kutum.  
As a result, growth, fecundity and length maturity of Kutum declined which may due to loss natural breeding 
area, overfishing (overlapping between fishing and spawning period) and artificial breeding that commenced 
since 1982. Hopefully, this information can be used in fisheries management.   
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