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Abstract
The data on individual absolute and relative fecundity, and gonadosomatic index of roach Rutilus ruti-
lus (L.) from different types of water bodies in southern Western Siberia: Lake Chany, the Novosibirsk 
Reservoir, and the Middle Ob are presented. The reproductive capacity of R. rutilus is vary widely and 
increase with age and size of female species. The roach from Lake Chany exhibit higher reproductive 
capacity compared to the Novosibirsk Reservoir and the Middle Ob. Furthermore, same-age roach 
specimens from Lake Chany and the Middle Ob have significant interannual differences in the re-
productive indicators. The individual absolute fecundity of roach is statistically significantly related 
to water temperature at onset of oocytes trophoplasmic growth in the previous year, which occurs in 
mid-June in Lake Chany and mid-July in the Middle Ob.
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Introduction

Fecundity is a critical characteristic of fish species and individual populations that 
reflects their adaptive response to various habitat conditions. In many cases, fecun-
dity variations can serve as an indicator for predicting the status of aquatic bio-
logical resources (Nikolsky 1963; Chen et al. 2022). Rutilus rutilus is a widespread 
species in Eurasia (Froese, Pauly 2025). Roach is a common native fish species to 
rivers and lakes in Western Siberia, it has historically held significant importance in 
the fisheries (Popov 2006). Currently, the total annual catch of roach in water bod-
ies of southern Western Siberia amounts to 1.9 thousand tons, with the species ac-
counting for 18–19% of the total fish catch in Lake Chany and the Middle Ob basin 
within Tomsk region (Interesova and Rostovtsev 2021; Abramov et al. 2023). The 
substantial role of roach in the fisheries boosts the need for deeper understanding 
of the factors and mechanisms that affect this economically valuable fish species in 
order to enhance the accuracy of its stock assessment.

Roach is a highly adaptable species characterized by significant variability in fe-
cundity estimates (Iogansen and Petkevich 1958; Liu 1963; Spanovskaya et al. 1966; 
Mann 1973; Vøllestad and L'Abée‐Lund 1990; Lappalainen et al. 2008; Başkurt et 
al. 2015; Ivancheva and Ivanchev 2019). It is known that the fecundity estimates 
of R. rutilus are hereditary (Izyumov et al. 1983), they are closely related to growth 
rate, condition factor, and fatness index, which indicates that the species is highly 
dependent on feeding conditions (Iogansen and Petkevich 1958; Volodin 1963; 
Kraynyuk et al. 2015). Interannual variability of roach fecundity has been described 
for several water bodies (Manadeeva 1953; Spanovskaya et al. 1966; Kulikova 1962; 
Nikonov 1977; Zhuravlev 2018). The reproductive capacity of roach is vary across 
different types of water bodies (Manadeeva 1953; Iogansen and Petkevich 1958; Ku-
likova 1962; Mann 1973; Nikonov 1977; Vøllestad and L'Abée‐Lund 1990; Zino-
viev and Trenogn 2005; Lappalainen et al. 2008; Başkurt et al. 2015; Kraynyuk et 
al. 2015). The many researchers emphasize the hydrological regime as the primary 
predictor of interannual variability in roach fecundity – low water levels, particu-
larly in spring, have an adverse effect on food supply, in particular for roach, leading 
to reduced fecundity (Iogansen and Petkevich 1958; Nikonov 1977; Ivancheva and 
Ivanchev 2019). Siberian ecosystems are undergoing transformation due to climate 
change (Kirpotin et al. 2021), making analysis of the relationship between fecun-
dity of fish and temperature particularly important, since little attention had been 
paid to this factor previously. This study aimed to conduct a comparative analysis of  
R. rutilus reproductive capacity indicators in the large water bodies of southern 
Western Siberia (Lake Chany, the Novosibirsk Reservoir and the Middle Ob) and 
assessment the relationship between the fecundity, water temperature and level re-
gime.
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Materials and methods

Fish specimens were collected from large water bodies of different types in southern 
Western Siberia during the early spring, pre-spawning period for roach. The sam-
pling localities included Lake Chany near to Novorosino village (54°38' N; 77°46' 
E), Kupinsky district, Novosibirsk region; Novosibirsk Reservoir near to Berego-
voye village (54°39' N; 82°30' E), Novosibirsk district, Novosibirsk region, and the 
Middle Ob near to Krivosheino village (57°20' N; 83°55' E), Krivosheinsky district, 
Tomsk region. These water bodies are situated in similar climatic conditions but dif-
fer significantly from one another. Lake Chany is located in the Ob-Irtysh interfluve 
and classified as an endorheic lake, primarily fed by water runoff from the Kargat 
and Chulym rivers, as well as precipitation and groundwater. The area of the lake 
varies greatly from year to year depending on water levels; in the long-term period, 
it tends to decrease, currently amounting to about 2000 km². The maximum lake 
depth reaches up to 8 m, with an average depth of 2 m. Increased water mineraliza-
tion is observed in most of its reaches. In the Ob River, a dam of the Novosibirsk 
HEPP formed the Novosibirsk Reservoir in 1957–1959, with a maximum depth of 
25 m and an average depth of 8 m. Its area is slightly more than 1000 km². The Mid-
dle Ob stretches from the estuary of the Tom River to the estuary of the Irtysh River. 
In this part, the river valley extends up to 50 km, with a floodplain reaching up to 
30 km. The riverbed is divided into many branches and arms, and numerous lakes 
and oxbow lakes are situated within the floodplain. The riverbed depth can reach 4 
to 8 m during low water period.

During sampling for fecundity, the standard length and weight of fish speci-
mens were measured, scales were collected for determine age, and the gonad weight 
was estimated using conventional methods (Pravdin 1966; Petlina 1987). Eggs were 
collected from fish of different ages at maturity stage IV. The collection was con-
ducted from several parts of the ovaries, with a total sample weight of 1.1–1.5 g. The 
samples were fixed in a 2% formalin solution for subsequent egg counting in the 
laboratory. A total of 116 specimens were collected in 2024 (Lake Chany – 50 speci-
mens, Novosibirsk Reservoir – 22 specimens, Middle Ob – 44 specimens), and 113 
specimens in 2025 (Lake Chany – 45 specimens, Middle Ob – 68 specimens). After 
counting the eggs, individual absolute fecundity (IAF), individual relative fecundity 
(IRF) and gonadosomatic index (GSI) were calculated. The GSI was calculated as 
the percentage of the gonad weight to fish weight (excluding entrails). In addition, 
archival data on roach fecundity in Lake Chany for 2004 (21 specimens) and in the 
Middle Ob for 2005 (20 specimens), 2006 (14 specimens), and 2007 (18 specimens) 
were used. Fish age was determined by one operator. The water level regime of the 
Middle Ob (Kargasok village) was characterized by estimating the inundation dura-
tion for 20% of the floodplain (the number of days when the water level exceeded 
900 cm above the zero point), and for 60% of the floodplain (the number of days 
when the water level exceeded 1000 cm above the zero point). The water level re-
gime of Lake Chany was characterized by the average water level in May–August. 



1156     Elena A. Interesova et al.  /  Acta Biologica Sibirica 11: 1153–1165 (2025)

Data on temperature and water level for the Middle Ob and Lake Chany were pro-
vided by the Federal State Budgetary Institution "West Siberian Department for Hy-
drometeorology and Environmental Monitoring".

The correlation between IAF, IRF, GSI and age, size characteristics of roach, 
the water level regime and temperature during the first half of summer in the year 
preceding sampling, was assessed through calculation of Pearson’s correlation coef-
ficients (r). The relationship between IAF and water temperature was determined 
using regression equations. To evaluate interannual differences in fecundity of 
same-age roach specimens (most abundant group of four- and five-year-old fish) 
from Lake Chany and the Middle Ob over the last decade, the analysis of variance 
(ANOVA) was employed. The normality of distribution was assessed using the Sha-
piro-Wilk test. To determine the significance of differences in the reproductive ca-
pacity of fish across different years, the Tukey’s pairwise comparison test was used. 
The Kruskal-Wallis test was applied to assess differences in fecundity of roach across 
different types of water bodies. Statistical significance of differences and correla-
tions was evaluated at α = 0.05. All calculations were performed using Past 4.03 
(Hammer 2024).

Results

The data obtained indicate significant differences in roach fecundity in water bodies 
of southern Western Siberia. In Lake Chany, IAF ranges from 9.98 to 81.82 thou-
sand eggs (27.23 thousand on average), and IRF ranges from 125 to 363 eggs (213 
on average). In the Novosibirsk Reservoir, IAF ranges from 4.12 to 29.93 thousand 
eggs (12.54 thousand on average), and IRF ranges from 89 to 232 eggs (136 on aver-
age). In the Middle Ob, IAF varies from 3.56 to 63.17 thousand eggs (15.59 thou-
sand on average), and IRF ranges from 80 to 234 eggs (154 on average) (Tables 1, 2).

Table 1. Individual absolute fecundity of Rutilus rutilus in different types of water bodies in 
southern Western Siberia (thousand eggs)

Water body, year of 
material collection

Age
3 4 5 6 8

Lake Chany, 2004 – 21.20±1.59
17.49-25.77

31.49±0.47
28.16-32.93

35.83±1.31
33.47-39.45

–

Lake Chany, 2024 17.16±1.31
12.44-20.55

22.82±1.39
14.92-31.76

33.88±1.71
22.88-49.98

52.92±6.59
36.18-81.82

–

Lake Chany, 2025 16.41±0.76
9.98-25.65

21.65±1.50
12.94-29.64

34.62±3.06
24.39-54.17

– –

Middle Ob, 2005 5.97±0.18
5.78-6.34

9.44±0.27
7.39-11.39

13.98±1.05
10.05-15.91

– –

Middle Ob, 2006 6.02 10.01±0.53
7.45-11.57

16.24±1.09
13.26-20.52

– –
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Water body, year of 
material collection

Age
3 4 5 6 8

Middle Ob, 2007 9.17±0.54
8.10-9.74

11.295±0.285
10.06-12.73

15.90±0.39
14.07-17.15

– –

Middle Ob, 2024 4.88±0.75
3.56-6.16

11.49±0.93
7.91-17.73

16.89±2.78
9.52-26.58

– 54.44

Middle Ob, 2025 7.62±0.69
5.89-10.67

10.88±0.50
6.90-14.59

18.89±0.78
13.09-30.57

32.66±1.74
20.88-43.17

63.17

Novosibirsk Reservoir, 
2024

5.35±0.51
4.12-6.20

11.36±0.77
8.74-16.56

19.71±3.09
11.65-29.93

– –

Note: in Tables 1-3, the mean and standard errors are shown above the line, the limits of fluctuations are 
shown below the line. Deviation for each age are indicated the average values ​​and are shown above the 
line, and the limits of fluctuations of the indicators are shown below the line.

Table 2. Individual relative fecundity of Rutilus rutilus in different types of water bodies in 
southern Western Siberia (eggs/g)

Water body, year of 
material collection

Age
3 4 5 6 8

Lake Chany, 2004 – 195±14
163-246

209±09
165-271

210±18
174-253

–

Lake Chany, 2024 198±13
141-238

210±12
126-300

212±11
136-356

245±23
182-363

–

Lake Chany, 2025 199±08
125-276

217±16
129-330

250±10
189-286

– –

Middle Ob, 2005 113±07
92-114

110±03
107-137

126±05
113-145

– –

Middle Ob, 2006 114 121±03
109-133

149±04
140-168

– –

Middle Ob, 2007 165±13
142-187

162±06
137-194

172±06
144-192

– –

Middle Ob, 2024 98±10
81-116

134±10
80-212

149±19
103-218

– 190

Middle Ob, 2025 152±11
118-183

159±06
116-207

182±06
117-223

183±07
124-234

147

Novosibirsk Reservoir, 
2024

107±07
93-121

132±10
89-213

161±16
126-232

– –

GSI varies between 12.66 and 32.88 (22.13 on average) in Lake Chany, between 
13.8 and 20.52 (15.92 thousand on average) in the Novosibirsk Reservoir, and be-
tween 11.48 and 26.01 (18.19 on average) in the Middle Ob (Table 3).
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Our data indicate a statistically significant increase in IAF with age (r = 0.8751, 
p < 0.001), standard length (r = 0.9084, p < 0.001), and weight (r = 0.9429, p < 
0.001). IRF increases at a slower rate, yet the increase with age, standard length and 
weight is also statistically significant (r = 0.4413, p < 0.001; r = 0.3104, p < 0.001 
and r = 0.2882, p = 0.001, respectively). GSI exhibits a similar trend (r = 0.5569, r = 
0.4721, and r = 0.4489, respectively, at p < 0.001).

Comparison of the reproductive capacity indicators of same-age roach speci-
mens across different years in the last decade revealed statistically significant dif-
ferences in the Middle Ob (ANOVA: IAF F = 5.713, p = 0.0004; IRF F = 22.113, p 
= 0.0000; GSI F = 5.791, p = 0.0003). In 2005, IAF and GSI were significantly lower 
compared to 2025 (Tukey’s test: IAF p = 0.0038; GSI p = 0.0077). IRF in 2005 was 
lower than in 2007 and 2025 (Tukey’s test: p = 0.0001), and it was lower in 2006 
compared to 2025 (Tukey’s test: p = 0.0124). In 2007, IRF was higher than that in 
2024 (Tukey’s test: p = 0.0046), while in 2024, it was lower than that in 2025 (Tukey’s 
test: p = 0.0002). For roach from Lake Chany, statistically significant interannual 
differences were observed only for GSI (ANOVA: F = 19.690, p = 0.0000), which 
was higher in 2025 compared to 2004 (Tukey’s test: p = 0.0003) and 2024 (Tukey’s 
test: p = 0.0001). 

The predominant groups of roach with a standard length of 170 to 190 mm from 
Lake Chany, the Novosibirsk Reservoir and the Middle Ob were taken to compare 

Table 3. Gonadosomatic index of Rutilus rutilus in different types of water bodies in south-
ern Western Siberia (in percent)

Water body, year of 
material collection

Age
3 4 5 6 8

Lake Chany, 2004 – 22.48±1.86
15.62-26.22

25.03±0.98
20.06-31.42

24.58±2.27
21.62-31.27

–

Lake Chany, 2024 22.54±1.13
16.33-25.16

23.96±1.36
14.65-32.39

25.59±0.69
20.12-36.62

28.02±1.25
24.05-32.88

–

Lake Chany, 2025 16.32±0.53
12.66-22.10

17.39±0.61
13.46-21.70

20.82±1.02
16.98-27.46

– –

Middle Ob, 2005 14.07±1.11
12.77-16.28

15.27±0.64
10.32-19.22

16.76±0.54
15.65-18.13

– –

Middle Ob, 2006 15.75 14.51±0.85
11.45-17.16

17.02±0.20
16.40-17.79

– –

Middle Ob, 2007 17.07±1.08
15.35-19.06

16.94±0.53
14.71-19.41

18.38±0.56
16.13-20.62

– –

Middle Ob, 2024 15.08±0.64
13.80-15.73

15.95±0.71
11.33-20.52

17.96±0.67
16.67-20.35

– 18.72

Middle Ob, 2025 14.92±0.77
13.00-18.81

17.06±0.42
14.62-21.35

18.87±0.48
14.05-23.28

20.04±0.712
15.88-26.01

22.43

Novosibirsk Reservoir, 
2024

14.76±0.55
13.80-15.73

15.38±0.81
11.33-20.52

17.79±0.57
16.67-20.35

– –
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IAF, IRF and GSI in different types of water bodies. To exclude the impact of inter-
annual variability, the comparison was conducted using data obtained during one 
year. The results revealed that roach from Lake Chany exhibit significantly higher 
reproductive capacity (Kruskal-Wallis test: IAF H = 23.165, p = 0.0000; IRF H = 
518.634, p = 0.0001; GSI H = 21.771, p = 0.0000) (Fig. 1).

Figure 1. Reproductive capacity of Rutilus rutilus specimens with a standard length of 170 
to 190 mm in Lake Chany, the Novosibirsk Reservoir, and the Middle Ob: IAF (A), IRF (B), 
and GSI (C). Average values and standard deviations.

A

B

C
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Discussion

A statistically significant increase in IAF with age, standard length, and weight ob-
served in roach from large water bodies in southern Western Siberia is consistent 
with the established patterns regarding the variability of this indicator in fish, spe-
cifically in roach (Iogansen and Petkevich 1958; Nikolsky 1965; Shatunovsky and 
Ruban 2010; Ivancheva and Ivanchev 2019; Kyritsi and Kokkinakis 2020; Chen et 
al. 2022). A slower increase in IAF, and in some cases a decrease in older age groups, 
is also characteristic of roach (Ivancheva and Ivanchev 2019). The higher reproduc-
tive capacity indicators of this species in Lake Chany were expected, as this shallow, 
stagnant water body is known for its greater productivity compared to other stud-
ied water bodies (Review… 2015; Gundrizer et al. 2000; Savkin et al. 2014), and it 
provides more favorable trophic conditions for roach. Comparison of our data on 
roach fecundity over the past decade with those obtained in the middle part of the 
20th century (Iogansen and Petkevich 1958; Kulikova 1962) revealed a significant 
increase in IAF in recent years. IAF of four- and five-year-old roach in Lake Chany 
was, on average, 2.5 to 2.7 times lower in 1957–1958 compared to 2024–2025, while 
in the Middle Ob, it was 2.7 to 3.0 times lower in 1948 compared to 2024–2025 (Fig. 
2).

The correlation between IAF, IRF, and GSI of the most abundant age groups 
(four- and five-year-old roach) in the Middle Ob, and the duration of spring flood-
plain inundation and water temperature in the first half of summer was analyzed in 
the year preceding sampling. The analysis revealed a statistically significant effect of 
water temperature in July on both IAF and GSI. No correlation was found with the 
duration of floodplain inundation (Table 4).

The dependence of IAF on water temperature during the second ten-day period 
of July is well described by the equations: y = 0.3676x + 17.227 (R2 = 0.759) for four-
year-old roach and y = 3.6545x – 61.134 (R2 = 0.875) for five-year-old roach.

The correlation between IAF, IRF and GSI of same-age roach specimens from 
Lake Chany and the average water level in the lake from May to August and water 
temperature during the first half of summer was analyzed in the year preceding 
sampling. The analysis revealed a statistically significant effect of water temperature 
in June on IAF. No correlation with the water level in the lake was found (Table 5).

The dependence of IAF on water temperature during the second ten-day period 
of June is well described by the equations: y = 0.3167x + 14.371 (R2 = 0.823) (R² = 
0.823) for four-year-old roach and y = 4.1212x – 55.796 (R² = 0.849) for five-year-
old roach.

Apparently, higher temperatures of water at onset of oocytes trophoplasmic 
growth contribute to increased fecundity of the species in the following year. Inter-
estingly, roach from Lake Chany and the Middle Ob exhibit different periods affect-
ing to IAF: June for Lake Chany and July for the Middle Ob. This discrepancy likely 
reflects different timing of the life cycle stages and, consequently, oogenesis: in Lake 
Chany, roach spawns in late April to early May, whereas spawning in the Middle Ob 
occurs in the second half of May.
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A

Figure 2. Long-term dynamics of absolute fecundity of Rutilus rutilus specimens of differ-
ent ages in Lake Chany (A) and the Middle Ob (B). Average values and standard deviations. 
Data on roach fecundity obtained in the middle part of the 20th century by Kulikova (1962) 
for Lake Chany and by Iogansen and Petkevich (1958) for the Middle Ob.

B

Table 4. Pearson correlation between the reproductive capacity of Rutilus rutilus in the 
Middle Ob, water temperature and the duration of floodplain flooding (r, p-value)

Characteristics of the 
environment

IAF at age IRF at age GSI at age
4 5 4 5 4 5

Duration of flooding of 20 % of 
the floodplain area, days

-0.2490
0.634

-0.6540
0.902

0.4089
0.421

0.5096
0.302

0.5491
0.338

0.4972
0.94

Duration of flooding of 60 % of 
the floodplain area, days

-0.3948
0.439

-0.1988
0.706

0.3777
0.460

0.5927
0.215

0.5390
0.349

0.5351
0.353

Water 
temperature,
June

first
ten days

-0.2651
0.612

-0.4501
0.370

-0.4754
0.341

-0.3377
0.513

-0.4171
0.485

-0.4858
0.407

second ten 
days

-0.1093
0.837

0.1162
0.826

0.392
0.941

0.1414
0.789

0.1013
0.871

0.1014
0.871

third ten 
days

0.4172
0.410

0.4759
0.340

0.1847
0.726

-0.1416
0.789

0.3200
0.600

0.1442
0.817
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Table 5. Pearson correlation between the reproductive capacity of Rutilus rutilus in Lake 
Chany, water temperature and the duration of floodplain flooding (r, p-value)

Characteristics of the 
environment

IAF at age IRF at age GSI at age
4 5 4 5 4 5

Average water level in May–
August

0.4633
0.432

0.5030
0.388

0.8037
0.101

0.6632
0.222

-0.3326
0.784

0.4330
0.715

Water 
temperature,
June

first
ten days

0.7813
0.119

0.7289
0.162

0.5250
0.364

0.1393
0.823

0.9210
0.255

0.8733
0.324

second ten 
days

0.9070
0.034

0.9214
0.026

0.6944
0.193

0.7557
0.140

-0.7049
0.502

-0.6237
0.571

third ten 
days

0.4787
0.415

0.5296
0.359

0.4898
0.402

0.7622
0.134

-0.8355
0.370

-0.7709
0.440

Water 
temperature,
July

first
ten days

0.4417
0.0456

0.4508
0.446

0.0011
0.999

0.3420
0.573

-0.2707
0.826

-0.1645
0.895

second ten 
days

0.6421
0.243

0.6834
0.203

0.8092
0.097

0.7774
0.122

-0.4398
0.710

-0.5348
0.641

third ten 
days

0.5907
0.294

0.6277
0.257

0.6861
0.201

0.9890
0.198

-0.3686
0.760

-0.4674
0.690

Characteristics of the 
environment

IAF at age IRF at age GSI at age
4 5 4 5 4 5

Water 
temperature,
July

first
ten days

0.7442
0.90

0.7614
0.079

0.2994
0.564

-0.1074
0.840

0.1491
0.811

0.2882
0.638

second ten 
days

0.8712
0.024

0.9351
0.006

0.4947
0.318

0.0053
0.992

0.7605
0.136

0.9136
0.030

third ten 
days

0.9143
0.011

0.9330
0.007

-0.0960
0.856

-0.5650
0.243

-0.0242
0.969

0.1098
0.861

Conclusion

The reproductive capacity indicators of Rutilus rutilus, including individual abso-
lute fecundity, relative fecundity, and gonadosomatic index, exhibit considerable 
variability across large water bodies in southern Western Siberia. These indicators 
increase with age and size of female species, which is consistent with the estab-
lished fecundity patterns. We found, the roach fecundity in Lake Chany is higher 
than that observed in the Novosibirsk Reservoir and the Middle Ob. Significant 
interannual differences in the reproductive capacity indicators were found among 
same-age roach specimens in Lake Chany and the Middle Ob. Currently the roach 
individual absolute fecundity is 2.5–3.0 times higher than in the mid-20th century. 
The individual absolute fecundity of roach statistically significantly correlates with 
water temperature at onset of oocytes trophoplasmic growth in the previous year: in 
Lake Chany – in mid-June, whereas in the Middle Ob – in mid-July.



Effect of environmental temperature on fecundity of Rutilus rutilus (L.) in southern Western Siberia      1163

Acknowledgements

The study was supported by the Russian Science Foundation (Grant No. 24-26-
00101, https://rscf.ru/project/24-26-00101/).

References

Abramov AL, Rostovtsev AA, Zaitsev VF, Suknev DL, Dorogin MA, Interesova EA (2023) 
Fish resources of the Novosibirsk region: current state of the fishery. Fish farming and 
fish industry 2(205): 76–87. https://doi.org/10.33920/sel-09-2302-01 [In Russian]

Başkurt S, Emiroğlu Ö, Tarkan AS, Vilizzi L (2015) The life-history traits of widespread 
freshwater fish species: the case of Roach Rutilus rutilus (Linnaeus, 1758) (Pisces: Tel-
eostei) in water bodies at the southern limits of distribution. Zoology in the Middle East 
61(4): 339–348. https://doi.org/10.1080/09397140.2015.1095516

Chen X, Liu B, Lin D (2022) Sexual Maturation, Reproductive Habits, and Fecundity of Fish. 
In: Chen X, Liu B (Eds) Biology of Fishery Resources. Springer, Singapore, 113–142. 
https://doi.org/10.1007/978-981-16-6948-4_5

Froese R, Pauly D (Eds) FishBase. World Wide Web electronic publication. www.fishbase.
org (02/2023). Available at: https://www.fishbase.se/summary/Rutilus_rutilus.html
(Accessed: 01.09.2025). 

Gundrizer AN, Zalozny NA, Golubykh OS, Popkova LA, Ruzanova AI (2000) The state of 
knowledge of aquatic organisms in the Middle Ob River. Siberian Journal of Ecology 3: 
315–322. [In Russian]

Hammer Ø (2024) PAST 4.03 [Software]. Natural History Museum of Oslo. https://www.
nhm.uio.no/english/research/tools-and-resources/software/past/.

Interesova EA, Rostovtsev AA (2021) Catches, age and growth of roach Rutilus rutilus (Cy-
prinidae) of the Middle Ob (within the Tomsk region). Fish farming and fish industry 
4(183): 31–40. https://doi.org/10.33920/sel-09-2104-03 [In Russian]

Iogansen BG, Petkevich AN (1958) Fecundity of commercial fish in Western Siberia. Pub-
lishing house of the Barabinsk branch of VNIORKh, Novosibirsk, 47 pp. [In Russian]

Ivancheva EYu, Ivanchev VP (2019) Fecundity of some species of medium- and long-cycle 
fish in the middle reaches of the Oka River basin. Proceedings of the Oka Nature Bio-
sphere Reserve: Collection of articles 38. NP "Voice of the Province", Ryazan, 138–170. 
[In Russian]

Izyumov YuG, Volodin VM, Kasyanov AN, Yakovlev VN (1983) On the hereditary of roach 
fecundity in the Rybinsk Reservoir. Proceedings of the Institute for Biology of Inland 
Waters of the USSR Academy of Sciences 48(51): 163–169. [In Russian]

Kirpotin SN, Callaghan TV, Peregon AM, Babenko AS, Berman DI, Bulakhova NA, Byzaa-
kay AA, Chernykh TM, Chursin V, Interesova EA, Gureev SP, Kerchev IA, Kharuk VI, 
Khovalyg AO, Kolpashchikov LA, Krivets SA, Kvasnikova ZN, Kuzhevskaia IV, Mer-
zlyakov OE, Nekhoroshev OG, Popkov VK, Pyak AI, Valevich TO, Volkov IV, Volkova 
II (2021) Effects of environmental change on biodiversity and vegetation dynamics in 
Siberia. Ambio 50: 1926–1952. https://doi.org/10.1007/s13280-021-01570-6

https://rscf.ru/project/24-26-00101/
https://doi.org/10.33920/sel-09-2302-01
https://doi.org/10.1007/978-981-16-6948-4_5
www.fishbase.org
www.fishbase.org
https://www.fishbase.se/summary/Rutilus_rutilus.html
https://www.nhm.uio.no/english/research/tools-and-resources/software/past/
https://www.nhm.uio.no/english/research/tools-and-resources/software/past/
https://doi.org/10.33920/sel-09-2104-03
https://doi.org/10.1007/s13280-021-01570-6


1164  Elena A. Interesova et al.  /  Acta Biologica Sibirica 11: 1153–1165 (2025)

Kraynyuk VN, Asylbekova SZh, Isbekov KB (2015) Reproduction of roach Rutilus rutilus 
(L., 1758) (Cyprinidae) in water bodies of central Kazakhstan and Satpayev Canal. Bulletin 
of Astrakhan State Technical University. Fisheries Series 1: 62–70. [In Russian]

Kulikova AA (1962) Roach of Western Siberia. Morphological and ecological study. PhD 
Thesis. Tomsk State University, Russia. [In Russian]

Kyritsi S, Kokkinakis AK (2020) Age, Growth, Reproduction and Fecundity of Roach Rutilus 
rutilus from Volvi Lake, Northern Greece. Turkish Journal Fisheries and Aquatic Sciences 
20(10): 717–726. http://doi.org/10.4194/1303-2712-v20_10_01

Lappalainen J, Tarkan AS, Harrod C (2008) A meta‐analysis of latitudinal variations in life‐
history traits of roach, Rutilus rutilus, over its geographical range: linear or non‐linear 
relationships? Freshwater Biology 53(8): 1491–1501. https://doi.org/10.1111/j.
1356-2427.2008.01977.x

Liu HTs (1963) Dynamics of growth, fatness and fecundity of roach in the Moscow River 
and in reservoirs of different ages. PhD Thesis. Moscow University, Russia. [In Russian]

Manadeeva RSh (1953) On the morphology and biology of Siberian roach in water bodies of 
Tomsk region. Bulletin of Tomsk State University. Biology Series 125: 107–126. [In 
Russian]

Mann RHK (1973) Observations on the age, growth, reproduction and food of the roach 
Rutilus rutilus (L.) in two rivers in southern England. Journal of Fish Biology 5(6): 707–
736. https://doi.org/10.1111/j.1095-8649.1973.tb04506.x

Nikolsky GV (1953) On some patterns of fish fecundity. In: Essays on general issues of 
ichthyology. Publishing House of the USSR Academy of Sciences, Moscow, 199–206. [In 
Russian]

Nikolsky GV (1963) Ecology of fishes. Publishing House "Higher School", Moscow, 368 pp. 
[In Russian]

Nikonov GI (1977) Roach biology in water bodies of Tyumen region and its commercial 
relevance. In: Petkevich AI (Ed.) Fisheries of the Ob-Irtysh basin: Bulletin of the Ob-
Tazovsky branch of the State Research Institute of Lake and River Fisheries. Publishing 
House of the Ural Branch Academy of Sciences USSR, Sverdlovsk, 36–41. [In Russian]

Petlina AP (1987) Determination of fecundity and maturity stages of fish. Tomsk University 
Press, Tomsk, 106 pp. [In Russian]

Popov PA (2007) Fishes of Siberia. Publishing House of Novosibirsk state University, Novo-
sibirsk, 526 pp. [In Russian]

Pravdin IF (1966) Guide to the Study of Fish. Publishing House "Food Industry", Moscow, 
337 pp. [In Russian]

Savkin VM, Dvurechenskaya SYa, Ermolaeva NI, Kipriyanova LM, Kirillov VV, Romanov 
RE, Popov PA, Shlchkov VA, Yanygina LV, Atavin AA, Bulycheva TM, Vizer AM, Gor-
gulenko VV, Grankina TB, Dyachenko AV, Zherdeva TV, Zarubina EYu, Kim GV, Kova-
levskaya NM, Koveshnikov MI, Kondakova OV, Kotovshchikov AV, Krylova EN, Larik-
ova NV, Ovchinnikova TE, Rybkina ID, Semchukov AN, Sokolova MI, Stoyashcheva 
NV, Fedorova EA, Khabidov AS, Eirikh AN (2014) Long-term dynamics of the water-
ecological regime in the Novosibirsk Reservoir. Publishing House of Siberian Branch of 
the Russian Academy of Sciences, Novosibirsk, 393 pp. [In Russian]

http://doi.org/10.4194/1303-2712-v20_10_01


Effect of environmental temperature on fecundity of Rutilus rutilus (L.) in southern Western Siberia      1165

Shatunovsky MI, Ruban GI (2010) Intraspecific variability of life strategies of boreal fishes on 
the example of species with a wide range. Bulletin of the Russian Academy of Sciences. 
Biology Series 4: 486–497. https://doi.org/10.1134/S1062359010040126 [In Russian]

Spanovskaya VD, Grigorash VA, Lyagina TN (1966) Structure of spawning population and 
reproductive capacity of roach Rutilus rutilus (L.) during river flow regulation. Journal of 
Ichthyology 4(41): 648–655.

Vøllestad LA, L'Abée‐Lund JH (1990) Geographic variation in life–history strategy of female 
roach, Rutilus rutilus (L.). Journal of Fish Biology 37(6): 853–864. https://doi.org/10.1111/j.
1095-8649.1990.tb03589.x

Volodin VM (1963) Fecundity of roach Rutilus rutilus (L.) in the Rybinsk Reservoir. Journal of 
Ichthyology 2(27): 266–274. [In Russian]

Zhuravlev VB (2018) Correlation between population fecundity and number of yearlings of the 
main commercial fish of the Upper Ob, calculated using the Ricker model. Fisheries 5: 68–
70. [In Russian]

Zinoviev EA, Trenogn AS (2005) Fecundity of roach (Rutilus rutilus L.) in the Kama River 
basin. Bulletin of Perm University 6: 86–93. [In Russian]



@Article{Interesova2025,

  author    = {Interesova, Elena A., and Zavgorodniaia, Oksana A. and Vyalkova, Elizaveta A. and Shatalin, Vladislav A. and Dorogin, Michael A. and Mityaev, Egor M. and Selezneva, Maria V.},

  journal   = {Acta Biologica Sibirica},

  title     = {Effect of environmental temperature on fecundity of Rutilus rutilus (L.) (Cypriniformes, Cyprinidae) in different types of water bodies in southern Western Siberia},

  year      = {2025},

  issn      = {2412-1908},

  month     = {10},

  pages     = {1153-1165},

  volume    = {11},

  abstract  = {The data on individual absolute and relative fecundity, and gonadosomatic index of roach Rutilus rutilus (L.) from different types of water bodies in southern Western Siberia: Lake Chany, the Novosibirsk Reservoir, and the Middle Ob are presented. The reproductive capacity of R. rutilus is vary widely and increase with age and size of female species. The roach from Lake Chany exhibit higher reproductive capacity compared to the Novosibirsk Reservoir and the Middle Ob. Furthermore, same-age roach specimens from Lake Chany and the Middle Ob have significant interannual differences in the reproductive indicators. The individual absolute fecundity of roach is statistically significantly related to water temperature at onset of oocytes trophoplasmic growth in the previous year, which occurs in mid-June in Lake Chany and mid-July in the Middle Ob.},

  copyright = {Creative Commons Attribution 4.0 International},

  date      = {2025-10-31},

  day       = {31},

  doi       = {10.5281/ZENODO.17475897},

  file      = {:C\:/Users/User/Downloads/Interesova et al_final.pdf:PDF},

  keywords  = {Roach, Rutilus rutlius, fecundity, natural resource management, Ob, Siberia},

  language  = {en},

  publisher = {Altai State University},

}



