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Article Info ABSTRACT

Article type: Background and Objectives: The Kutum (Rutilus frisii Nordmann, 1840)
Full Length Research Paper i an anadromous fish from the Cyprinidae. It spawns in the rivers leading
to the Caspian Sea from February to May. Due to numerous challenges in
its natural reproduction, the Iranian Fisheries Organization has been
releasing 100 to 300 million juvenile of kutum obtained from artificial
breeding annually since 1982, in order to preserve and restore stocks near
the mouths of rivers and wetlands connected to the Caspian Sea.
Considering that there is insufficient information regarding their nutritional
fate during their first year of life, the aim of this study is to examine the

Article history:

Received: 10.09.2023
Revised: 10.24.2023
Accepted: 11.14.2023

Keywords: feeding behavior of the released juvenile of kutum in the estuary of the
Abuqdance, Tajen River. This includes the amount of food, frequency of occurrence of
Feeding, various food items in the intestines, monthly changes in dictary
Mazandaran,

Rutilus frisii fingerling,
Tajen River

composition, feeding intensity, and important species indices.

Materials and Methods: Samples of juvenile kutum were collected from
the estuary of the Tajen River using a fine-mesh beach seine with a mesh
size of 5 mm, a length of 70 meters, and a height of 4 meters. The fish were
immediately fixed in a 10% formalin solution after capture and then
transferred to the laboratory for dietary analysis. In the laboratory, the
weight of the fish was measured using a digital scale with an accuracy of
0.01 grams, and the total length of the fish was measured with a caliper
with an accuracy of 0.1 millimeters. At this stage, total length, body
weight, gut length, and weight of gut contents were measured. The samples
were dissected and the status of the digestive system was examined. To
identify the dietary food items, both phytoplankton and zooplankton,
available resources were used along with various dietary indices to analyze
the diet.
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Results: The captured juvenile of kutum had an average length and weight
of 2.5 cm and 25.1 grams, respectively. The identified food items included
groups of Phytoplankton, Zooplankton, and Zoobenthos. The investigation
of the Gastrosomatic Index (GaSI) indicated an average of 3.20 + 8.45,
with a minimum and maximum of 3.2 and 104.1, respectively, showing a
significant difference across the different months (P<0.05). The analysis of
the Condition Factor (CF) of the juvenile Kutum revealed that it varied
from 0.12 to 3.3, with an average of 0.53 + 0.9, demonstrating significant
differences (P<0.05). The Vacuity Index (VI) indicated that juvenile fish at
this life stage are consistently active and did not have empty intestines. The
analysis of the Important Species Index (ISI) in the digestive system of the
juvenile Kutum showed that the Bacillariophyta, with 43%, was recognized
as an important food source in the intestinal contents. Cluster analysis of
the consumed food items based on the Pearson homogeneity coefficient
indicated that Bacillariophyta had the highest similarity (0.824) with
Cyanophyta among the phytoplankton.

Conclusion: Based on the frequency of occurrence index (Fi), the classes
Bacillariophyta and Cyanophyta from phytoplankton, as well as Rotifera
and Arthropoda from zooplankton, were identified as the main food
sources. The classes Euglenophyta and Chlorophyta were noted as
secondary food sources, while Ciliophora and zoobenthos were categorized
as rare food items found in the gut contents in juvenile of Rutilus frisii.
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Table 1. Presence (+) and absence (-) of different phytoplankton species in the digestive system of released
juvenile fish during different months at the estuary of the Tajen River.

LT s sl 5 sl 655 5 i o3l il il o5,  axli
+ + + + + Diatoma ochki Bacillariaceae Pennales
+ + + + + Naviculla bombus
Naviculaceae
- + + + - Naviculla sp. Naviculales
+ + + + + Gyrosigma acuminatum Pleurosigmataceae
- - + + + Nitzschia. reversa
+ + + + + Nitzschia sp. Bacillariaceae Bacillariales % s
3] >
. . > =
- - + + - Pseudonitzschia sp. = &
.9 s
+ + + - - Amphora ovalis Catenulaceae § %
T 5
- + - - - Cyclotella menenghiniana  stephanodiscaceae Thalassiophysales & -
- + + + - Stephanodiscos sp. stephanodiscaceae
- + - + - Cymatopleura solea surirellaceae Surirellales
- + - + + Cymbella sp. Cymbellaceae
Cymbellales
+ + + + - Fragillaria sp. Fragilariaceae
- - + + - Chaetocerotaceae Incertae sedis

Chaetoceros sp.
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- - + - - Lyngbya sp. > O

- + + - - Spirulina laxissma Spirulinacea Spirulinales

- - + + - Scenedesmus acuminatus scenedesmaceae
(]

. <

- - + + - Scenedesmus bijuga scenedesmaceae o

>
. =

- + - + - Scenedesmus quadricauda scenedesmaceae Sphaeropleales )

—-
. . [}

- + - - - Pediastrum sp. Hydrodictyaceae = s
© =S

- + - + - Coelastrum microporum scenedesmaceae =

g
Lo . . 2 =

- - - + - Crucigenia sp. Incertae sedis Incertae sedis § S
=
=)

.S
I
5

- + + - - Oocystis socialis Oocystaceae chlorellales S
&

- - + + - Prorocentrum sp. Prorocentrales Q <
8 >

T . C s g > =

- - + - - Peridinium achromaticum Peridiniaceae Peridiniales = b=y
]

g

- - + + + Gymnodinium variabile Gymnodiniaceae Gymnodiniales =)

- + + + + Euglena sp. Euglenaceae < =
5} >
k= =

- - + + - Euglena acus Euglenaceae 3 =3

Euglenida g 2

- + + + - Phacus sp. Phacaceae En =

S m 3
- + + + - Trachelomonas spiculifera Euglenaceae M

GLole 53 0l (Hlula) ddu plaoy 5,168 ol&Kiws 55 05N ) iliee badi S () s e 5 () g =Y Jyr
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Table 2. Presence (+) and absence (-) of different zooplankton species in the digestive system of released
juvenile whitefish during different months at the estuary of the Tajen River.

OLT s b, 5 b 658 5 pur o3l gl il o3, =l
- + + + - Brachionus urceolaris
- + + + + Brachionus calyciflorus ~ Brachionidae
- - + + - Keratella cochlearis Ploima Monogononta Rotifera
- + + - - Lecane luna Lecanidae
- - + - - Polyarthra sp. Synchaetidae
- + + B + Tintinopsis sp. Codonellidae Tintinnida Spirotrichea Ciliophora
+ + - - + Copepod sp.
Cyclopidae Cyclopoida Copepoda
+ + - - - copepod egg
Arthropoda
- + - - - Bosmina sp.
Bosminidae Diplostraca ~ Branchiopoda
- - + - + Daphnia sp.
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Table 3. Presence and absence of various Zoobenthos prey in the digestive system of released juvenile
whitefish during different months at the estuary of the Tajen River.

[)U BETgTR: 3ls e S sl = Ol g2 g0
October September August July June Organisms

- - + - + Insecta

- + - - - Chironomidae

- - + - + Nereis

+ - + - - Bivalve larvae

+ + + - - Worm

Sl s 3 ST by el ol
Gymnodinium variabile &S S Kas sJalis
Sl Sl g Ll p GF e e SA
sdalice 5,18 Baws ;3 48 ¢ sl Ll
OLl s Laole eles L3 Euglena sp. &5 5 od
SLL S ey Sl e ST
s Slgime 53 el plulis 5N 453
o «(Rotifera) | a5y, axls 3l a8 sls OLi 3,8
Cslite ol Jlslp ghls 5 el sdaliv 458
Brachionus calsiflorus <5 S (,sba L34
syms Al oKas 53 LT e baske ples s
s Sl B s e s s e glaele js oy s
ol Sl ep S SolS Ol 5 b S
Slsl 2 S Ly 45 ¢ (Arthropoda) 1s 55 51
s Bosmina sp. s S 565y oslite LOT o
sy 5 sls e slaele ys 5 4 Daphnia sp.
by S aiwy 5 o35 Soson 03,5 ¥ 5 Loy
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Figure 2. Relative frequency percentage of prey identified in the digestive contents of juvenile of Kutum in
different months in the Tajen River.
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Table 4. Important species Index (ISI) in the digestive system of juvenile whitefish in the Tajen River.

ISI Di di Fi s slacasl
43.744 0.437 2.187 100 Bacyllariophyta
22.089 0.221 1.104 100 Cyanobacteria
3.272 0.055 0.273 60 Chlorophyta
0.344 0.006 0.029 60 Pyrrophyta
2.985 0.037 0.187 80 Euglenophyta
0.770 0.010 0.048 80 Rotifera
0.485 0.012 0.061 40 Cilliophora
14.074 0.176 0.880 80 Arthropoda
0.073 0.004 0.018 20 Insecta
0.030 0.001 0.004 40 Chironomus
0.315 0.016 0.079 20 Nereis
0.261 0.013 0.065 20 Bivalvia larvae
0.792 0.013 0.066 60 Worm
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Table 5. Similarity among different prey groups in the digestive system of juvenile Kutum (Rutilus frisii) based
on the Pearson homogeneity coefficient in the Tajen River.

Cpline Yos S Ves S e
Similarity Group 2 Group 1 Curve
0.824 Cyanophyta Bacillariophyta 1
0.782 Euglenophyta Pyrrophyta 2
0.782 Node 2 Chlorophyta 3
0.698 Worm Bivalvia 4
0.572 Rotifera Node 3 5
0.602 Node 5 Node 1 6
-0.196 Cilliophora Node 6 7
-0.038 Arthropoda Node 7 8
-0.219 Insecta Node 8 9
0.120 Chironomus Node 9 10
-0.108 Nereis Node 10 11
-0.043 Node 4 Node 11 12

UPGMA (constrained)
Bacillariophyta
—: Cyanophyta
Chlorophyta
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Euglenophyta
L Rotifera
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'i‘ Arthropoda
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Figure 3. Cluster analysis of food items in the digestive contents of juvenile Kutum (Rutilus frisii) based on the
Pearson homogeneity coefficient in the Tajen River.
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Figure 4. Monthly average variations of the Gastrosomatic index (A) and condition factor (B) in different
months in the digestive system of juvenile Kutum (Rutilus frisii) in the Tajen River.
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