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ABSTRACT

Introduction: The Kutum (Rutilus frisii), a member of the Cyprinidae family, is
a unique species of bony fish native to the Iranian shores of the Caspian Sea. It
has significant potential as a suitable candidate for introduction to aquaculture
industry in Iran. Stocking density is a critical factor in fish pond management,
as it often negatively impacts fish growth and welfare in aquatic environments.
The negative impact of stocking density on growth performance is primarily due
to the induction of stress in fish, leading to reduced feeding and growth rates.
Among the most significant reasons for the occurrence of stress in this context
are the interactions between fish, competition for food resources, and the habitat
required. Therefore, determining the optimal stocking density for Kutum during
the grow-out phase in earthen ponds is essential for enhancing productivity and
maximizing economic profitability.

Materials and Methods: In this research, the growth performance and survival
rate of Kutum were evaluated in the grow-out stage with an average weight of
60.89 + 7.21 g in two densities of 5600 and 8000 fish per hectare in 700 m?
earthen ponds during the 3-month period. The fish were fed to satiation with
extruded feed twice daily at 9:00 AM and 1:00 PM. The physical and chemical
parameters of the water, including temperature, dissolved oxygen, nitrite, nitrate,
ammonia, phosphate, and bicarbonate were measured using the AOAC (2023)
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method. Plankton and benthos sampling and identifying were conducted
seasonally during summer and autumn from earthen ponds based on standard
methods. To evaluate growth trends based on experimental treatments, Kutum
were biometrically assessed. The length and weight of 50 fish were measured
each time using a biometric board and a scale with an accuracy of 0.01 g. The
growth indices and survival rate were calculated by reference formulas. For data
analysis, One-way analysis of variance (ANOVA) was used. Additionally,
Duncan's multiple range test was employed to examine the significance of mean
differences among experimental treatments. Data evaluation was performed
using SPSS software.

Results and Discussion: The results showed that the growth performance of
Kutum decreased significantly by the elevation of density (P<0.01). The average
percentages of weight gain in the first and second treatments were 248.62 +
102.04 and 115.58 +49.51 g and the average food conversion ratio were 2.15 +
0.92 and 4.23 £ 1.64, respectively, and the difference between the treatments
was significant (P<0.01). Also, the difference between the 1% and 2™ treatments
in the retention rate of the reared fish at the end of the rearing period was not
significant and it was 80.58 £2.43 and 76.07 + 3.51, respectively (P>0.01). The
amount of final fish crop in treatment 1 was higher than in treatment 2; 1646.51
+ 109.55 and 1589.91 + 88.94 kg/ha, respectively, but the difference between
the treatments was not significant. The results of our study showed that the
average data for the earthen ponds during the farming period fell within the
standard range for warm-water fish, and this indicates the suitable condition of
the measured parameters during various stages of farming throughout the
production period. Higher stocking density led to a reduction in the diversity and
abundance of live food (benthos and zooplankton) in the pond due to faster
consumption by the fish within a shorter period during the farming cycle. Our
study has shown that fish at higher densities are exposed to increased
competition for food and space, leading to physiological stress. This can resulted
in reduced growth indices, feeding efficiency, feed conversion efficiency,
product yield, and survival rates. The results of our study align with findings
from other researchers regarding the effects of stocking density on the
performance of other aquatic species.

Conclusion: In general, this study concluded that high stocking density has
significant effects on the growth, survival, and production yield of Kutum during
the grow-out stage. Therefore, it is recommend to stock 5,600 Kutum per hectare
in 700-m? earthen ponds to achieve higher production with optimal performance.

*Corresponding author: valipour40@gmail.com
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Table 1 Proximate analysis of diet used to feed Kutum (Rutilus frisii) in the growing stage

Dordaneh Co.!

Faradaneh Co.?

Proximate analysis

FFT: GFT: GFT:
Crude protein (%) 42 38-42 40-44
Crude fat (%) 12 13-17 12-16
Crude fiber (%) 2.5 2-4 2-4
Ash (%) 12 7-11 7-11
Moisture (%) 10 5-11 5-11
Phosphorus (%) 1.7 1-1.5 1-1.5
Food shape float float float
Food size (mm) 3+£0.3 5+£04 6+0.5
Fish weight (g) 12-50 50-100 100-250
Feeding (times/day) 2 2 2

0,8 s cailalyd oS i T e g LBy g Jlore Lo cdilo s oS s

"Dordaneh Co., Chahar Mahal and Bakhtiari Province, Iran; > Faradaneh Co., Shahrkord, Iran
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Table 2 Physical and chemical factors of water in Kutum (Rutilus frisii) rearing in earthen ponds

Treatment 1

Treatment 2

Parameters Mean std Mean std
EC (us/cm) 285 24.749 277 19.092
pH 7.650 0.007 7.620 0.057
N-NO2 (mg/L) 0.034 0.015 0.028 0.008
N-NO3 (mg/L) 0.048 0.002 0.033 0.001
N-NH4 (mg/L) 0.313 0.027 0.230 0.002
N-NH3 (mg/L) 0.003 0.001 0.002 0.000
P-PO4 (mg/L) 0.014 0.002 0.019 0.000
HCOs (mg/L) 312.63 2.16 280.60 25.88
CO2 (mg/L) 2.0 0.354 1.75 0.707
DO (mg/L) 7.28 0.035 7.38 0.318
Fe™ (mg/L) Trace Trace Trace Trace
35
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O 25
S
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Figure 1 Alterations in water temperature (°C) of earthen ponds of rearing Kutum (Rutilus frisii) in
2023
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Table 3 Changes in the growth indices and survival of Kutum (Rutilus frisii) in the growing stage

Treatment 1 Treatment 2
ANOVA
Mean min max Mean min max

Initial length (g) 19.33 £ 0.59 18.6 20.3 19.33 +£0.59 18.6 20.3 -

Final length (g) 2997 +4.16 29.18 33.310 24.61+£2.20 23.74  28.650 0.000
Initial weight (g) 60.89 +7.21 51.49 69 60.89 +7.21 51.49 69 -

Final weight (g)  212.27 £ 62.13% 125 369 131.27 +£30.15° 93 205 0.000
LG (%) 55.02+21.54* 24.16 101.24 | 27.30+11.37° 11.23  52.61 0.000
WG (%) 248.6 +102.04* 10529 506.01 | 115.6+49.51°® 52.73 236.67 0.000
WG (g) 151.38 £62.13*  64.11 308.11 | 70.73+30.17° 32.11 144.11 0.000
SGR (%/day) 1.72 £ 0.42°% 1.03 2.57 1.06 £0.31° 0.61 1.73 0.000
FCR 2.15+0.92° 0.89 4.27 423 +1.64% 1.75 7.85 0.000
CF 0.78 +0.11° 0.58 0.96 0.87 +0.09* 0.70 1.16 0.021
DFC (%) 6.15+2.62° 2.54 12.21 12.09 + 4.69? 5.00 22.42 0.000
MDWG (g/day) 2.16 £0.89% 0.92 4.40 1.00 + 0.43° 0.46 2.06 0.000
SVR (%) 80.58 +2.428 78.50  83.25 76.07 £3.511 72.86  79.82 0.222
FinBioss/ha 1646.5+109.55 1558.7 1769.3 | 1589.9 £88.94 1488.6 1654.9 0.525
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