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Abstract:

Introduction: Zayandehroud River is one of the most important permanent
freshwater rivers in the central part of Iran. Studying aquatic organisms,
especially endogenous fishes, could be useful for understanding biological and
ecological processes. Among the fishes in the Zayandehroud River, Dori bleak,
Alburnus doriae and Brond Snout, Chondrostoma regium, belong to the
Cyprinidae family. They exist in this river in the middle and upper parts with
sand and gravel habitat. They usually feed on insects and other aquatic
invertebrates. The gut content analysis is one of the most widely used methods
for identifying fish's food and feeding habits. Studying the diet contents is the
main key to understanding many aspects of biology, ecology, physiology, and
behavior of fishes. In addition, the nutritional position in the ecosystem, feeding
habits, and relationship with other species could be influenced by dietary
regimes in the aquatic resources. The purpose of this study was to determine the
type of diet and feeding habits by analyzing the gut contents of A. doriae and C.
regium and measuring some nutritional indicators. The findings of this study
could be used to protect biodiversity and provide a better understanding of the
structure of food web in Zayandehroud River.

Materials and methods: Fish sampling and some physicochemical water
parameters were carried out seasonally during the spring, summer, autumn, and
winter of 2012 from two sampling areas of Cheshme Dimeh and Khersonek of
Zayandehroud River. After separation, the eaten food items were identified and
classified, counted, and weighed at the lowest possible systematic level using
identification keys of aquatic invertebrates. The indicators of the vacuity index,
relative length of gut, and lIvlev's electivity index were used to check the
nutritional conditions and determine the importance of different food groups.
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The obtained data was analyzed using SAS 9.3 and Excel 2013 statistical
software. In addition, the changes in the vacuity index were determined using
the chi-square test. The One-Way ANOVA was used to determine data
statistically significant differences.

Results and Discussion: The vacuity index was 11.5% for A. doriae and 24%
for C. regium. The highest value of this index for both species was in autumn,
while the lowest in winter. This index significantly differed throughout the year
for both species (P<0.05). The average relative length of gut was 0.73 £ 0.08 and
1.36 = 0.24 for A. doriae and C. regium, respectively. There was no significant
difference between the relative length of the gut in different age groups
throughout the year in both fish species (P<0.05). The Ivlev's electivity index
showed that A. doriae had a greater tendency to feed on the Odonata, Plecoptera,
Coleoptera, Hemiptera, Arachnida, and Hirudinea, while C. regium had a higher
feed tendency for Plecoptera, Odonata, Ephemeroptera, and Hirudinea. The
seasonal changes in the nutritional indexes could be related to food availability
in the environment. In addition, high values of the vacuity index in fish can be
changed by daily feeding of fish, reproductive activity, and prey availability. The
relative length of the gut varies according to the type of food consumed by the
fish, the amount of plant material in the diet, the species, and different life stages
of the fish.

Conclusion: The results demonstrated that A. doriae and C. regium are
carnivorous and omnivorous, respectively. A. doriae prefers insects, but C.
regium consumes mostly insects and filamentous algae as the preferred food.
The seasonal differences in these two species' diets occur due to differences in
food selection in Zayandehroud River.

*Corresponding author: omfarhad@iut.ac.ir
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Figure 2 Photos of A. doriae (above) and C. regium (below) from Dimeh and Khersounak areas
of Zayandehroud River.
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Table 1 Some physicochemical factors of water in the sampling areas.

Sampling ~ Depth of water ¢m)  Water temperature (°C) Dissolved Oxygen
area (Min-max) (Min-max) (mg/L; min-max)
Dimeh 50-100 3-23 6.1-13.1
Khersounak 50-120 2-20 8.9-14.6
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Table 2 The number of A. doriae and C. regium collected from the study areas of Zayandehroud
River during different seasons.

Fish species Season Male Female  Unknown gender  Total
Spring 10 21 19 50
Summer 12 18 20 50
Alburnus doriae Fall 12 24 14 50
Winter 13 26 11 50

Total 47 89 64 200
Spring 15 9 26 50
Summer 6 9 35 50
Chondrostoma regium Fall 12 16 22 50
Winter 14 22 14 50

Total 47 56 97 200

* ANOVA
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Table 3 Mean (x SD) of total length, weight, weight of fish in empty stomach, weight of empty
intestine and weight of the contents of A. doriae and C. regium caught in different seasons by

gender.
Gender  Season  Number Total length Weight @) st;?hh;f%fpft;/sh W:fllgrt]tyf tf\l/gilg:tt;]{s
mm stomach (@) intestine () )
Alburnus doriae
Spring 10 96.4 + 15.83 12.2 £6.15 9.62 £5.03 0.40+0.17 0.18%£0.13
Male Summer 12 113.1 £19.64 15.5+8.82 12.65+7.99 0.59+0.18 0.20£0.20
Fall 12 112.6 + 18.69 19.5+£11.59 15.87 £ 9.68 054+0.19 0.12+0.07
Winter 13 113.8 £20.49 16.8 £ 8.52 14.42 +7.75 056 +0.22 0.11+0.10
Spring 21 96.4 +20.63 14.1+£10.30 9.95+7.35 043+0.22 0.25+0.25
Female Summer 18 115.1 +18.34 18.4£11.06 13.87 +8.43 0.62+0.24 0.18+0.15
Fall 24 116.0 £21.32 21.3+£13.27 16.96 £10.70 0.59+0.22 0.05+0.03
Winter 26 127.0 £ 25.43 254 +1513 2141+1288 0.76+0.34 0.21+0.16
Spring 19 64.9 £10.34 3.8+£1.60 2.83+1.11 0.20+0.06 0.04£0.04
Unknown Summer 20 83.2+8.19 6.1+1.79 4.62+1.36 0.28+0.06 0.11+0.07
gender Fall 14 76.9 £ 13.97 57 +2.95 455 +2.39 0.23+0.07 0.01+0.01
Winter 11 80.6 + 15.80 6.2 £ 4.08 5.02 +£3.28 0.25+0.15 0.05+0.04
Chondrostoma regium
Spring 15 125.3 +28.48 26.7+16.81 2197+1455 115+043 0.14%0.11
Male Summer 6 1419 £16.91 30.2+6.61 24,92 +9.25 153+£0.35 0.57+0.57
Fall 12 130.1+£18.21 26.7+1352 2192+1151 124+043 0.17+0.08
Winter 14 139.7 £ 12.48 32.6 £10.84 28.49 +9.67 1.36+0.16 0.11+0.10
Spring 117.2+£35.14 25.8 +£9.47 18.69 £ 8.80 1.11+0.70 0.14+0.14
Female Summer 121.5+16.63 19.7 £6.99 15.39 +5.83 1.22+0.39 0.46+0.40
Fall 16 135.1 £18.01 29.7£13.5 23.04+10.79 149%0.47 0.14£0.07
Winter 22 1455 + 23.27 379+19.71 3051+1487 166+058 0.19+0.16
Spring 26 73.9+14.35 5.0+3.04 3.79+245 0.35+0.22 0.11+0.08
Unknown Summer 35 85.2+11.20 6.9+252 5.19+1.95 052+0.19 0.24+0.22
gender Fall 22 90.0 £ 15.28 8.7+4.43 7.05+3.72 0.57+0.24 0.06 £0.03
Winter 14 87.4+14.14 7.5+357 5.69 £ 3.07 0.53+0.24  0.05+0.05
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Figure 3 Mean (+ SD) of seasonal changes of vacuity index in A. doriae and C. regium.
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Table 4 Mean (x SD) of relative length of gut at different ages in studied fish species in
Zayandehroud River.
Age 1 2" 3 4* 5
Alburnus doriae 0.69+0.08 0.73+0.08 0.74+0.08 0.75+0.08 0.77 £0.04
Chondrostoma regium  1.31+020 146+028 135+023 126+0.15 1.36+0.05
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Table 5 The dominance rate (%) of different groups of macrobentos in Zayandehroud River.

- - Dominance
Taxa Identified families (%)
Diptera Simulidae, Chironomidae, Tipulidae, Ceratopogonidae 60.38
Ephemeroptera  Batidae, Caenidae, Leptophlebidae, Ecdyonuridae 17.70
Trichoptera Rhyacophylidae, Hydropsychidae 2.08
Odonata Gamphidae 0.19
Coleoptera Dytiscidae, Helmidae, Haliplidae, Gyrinidae 0.25
Hemiptera Hydrometridae, Gerridae 0.02
Plecoptera Perlidae 0.07
Hirudinea Erpobdellidae, Glossiphonidae, Piscicolidae 1.24

. Tubificidae, Lumbriculidae, Lumbricidae, Naididae,
Oligochaeta - 15.73
Haplotaxidae

Lamellibranchiata Sphaeridae 0.47
Gastropoda Physidae, Lymnaeidae, Hydrobiidae 1.66
Arachnida Hygrobatidae 0.03
Crustacea Asellidae 0.18

39y 009 l) 30 owyp 090 bdle o g 05185 oliws jo (1 (slrog ) Codlé o0 g o 3 (e Lh £ Jgus

Table 6 Ivlev's Electivity Index and dominance rate (%) of food groups in the fish digestive system
and environment.

Dominance rate (%) of Dominance rate (%) of food

Food groups food groups in the groups in the gut
environment

Electivity index

P. esfahani C.regium P.esfahani  C. regium

Hirudinea 1.24 1.30 2.71 0.02 0.37
Oligochaeta 15.73 1.72 4.49 -0.80 -0.56
Crustacea 0.18 0.02 0.00 -0.83 -1.00
Diptera 60.38 72.92 38.13 0.09 -0.23
Ephemeroptera 17.70 15.31 51.12 -0.07 0.49
Trichoptera 2.08 1.23 1.96 -0.26 -0.03
Odonata 0.19 5.05 0.56 0.93 0.49
Coleoptera 0.25 1.72 0.19 0.74 -0.15
Hemiptera 0.02 0.05 0.00 0.42 -1.00
Plecoptera 0.07 0.56 0.47 0.77 0.73
Arachnida 0.03 0.03 0.00 0.15 -1.00
Lamellibranchiata 0.47 0.05 0.19 -0.80 -0.43

Gastropoda 1.66 0.05 0.19 -0.94 -0.80
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