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Abstract

Volga pike perch introduced as a commercial fish in Kuibyshev water reservoir from 1973. This species play an important role in the ecological balance of this water reservoir. In 1980's decade, the production of S. volgense was 435.1 tonnes per annum (8.8% of the total production of fishes) but in 2001, the production was declined to 34 tonnes per year (1.2 %). Spawning efficiency of S. volgense is not influenced by the fluctuation of water level. Correlation coefficient was high in between the number of fry and fingerlings and the biomass of zooplankton in spring. Decreasing tendency of length and weight was observed in comparison to 1980's decade. Young fishes (2-4 years) were often found in our control fishing. In the last 5 years, the production and the growth of adult fishes were reduced abruptly in this water reservoir than the other water reservoirs of Europe. Commercial production of this species influence by different factors e.g. over exploitation, competition of food in the feeding ground, environmental factors, pollution and imbalance in the ecosystem etc.
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Introduction

Volga and zander pike perches (Stizostedion volgense Gmelin, 1788 and S. lucioperca Linnaeus, 1758) are the important commercial predatory fish species (Family: Percidae) of Kuibyshev water reservoir in Russia. Zander pike perch is usually found in most of the rivers and waters of Eastern and Western European countries and also in Russia (Wheeler, 1978). On the other hand, S. volgense is usually seen in delta Volga and its nearer tributaries e.g. Kuibyshev water reservoir, Kama, Ural, Don, Dnepr rivers and the deltas of Caspian sea (Berg, 1949; Dmitrieva, 1973; Tikhomirova, 1973) and also in Hungary and some other Eastern European rivers (Pinter, 1996).

Though, Volga pike perch is adapted to cold environment, they prefer warm water for breeding. They perform two proportional spawning periods with a high rate of individual absolute fecundity. In Kuibyshev water reservoir, they start their natural spawning (7-30% of hatching) in May at a minimum temperature of 12-14 0 C and afterwards in June (Kuznetsov, 2001). In comparison to S. lucioperca, the growth rate of Volga pike perch is rather slower. Though they habituate with S. lucioperca at the same geographical and ecological condition of the water reservoir, have a diversified feeding habit. They are predator fish but, in the early stage (first year of their life cycle), they usually take phyto and zooplankton as their food. Volga pike perch was not treated as a commercial species from the beginning of the formation of Kuibyshev water reservoir (established in 1954) (Smidtov, 1956). But, its biological importance in this water reservoir is gradually increasing (Braslavskia, 1972). From 1973, the commercial production of this species began in this reservoir.

Although many papers have been written about Volga pike perch (Berg, 1949; Lukin, 1952; Nikitina and Moskul, 1999), the ecological studies of this species is else insufficient. Several well-known pertaining works on morphology, feeding and fecundity of S. volgense of Kuibyshev water reservoir (Iashanin, 1978, 1982, 1986), biology of this species in Cibiaga bay (Smirnov, 1984, 1986), production and general morphology of S. volgense in Tcimiliansk, Vesalovsk and Proletarian water reservoirs of Russia (Tuniakov, 1971, 1974, 1976) and reproduction of Volga pike perch in Zaporozhsk (Danilenko, 1991) and ecological feature of them in Denaprovsk (Noviskii, 1999) water reservoirs in Ukraine.

The purpose of this study was to describe the ecological feature and the anthropogenic effects on S. volgense in Kuibyshev water reservoir. Moreover, there have been giving a concentration on the study of population biology of this species e.g., their commercial production, length-weight and age relationship, spawning efficiency and growth rate.

Materials and Methods

Materials of this study were collected from the lower Cibiaga bay of Kuibyshev water reservoir (Kazan, Russia- 55.8° N 49.2° E) during 1998-2002. The materials were also collected during 1981-1991 were used for the comparative experimental study. Fry and fingerlings were collected during 1964-2001. Adult fishes were caught by gill nets (diameter 24-65 mm). Larvae and fry were collected from the open waters of the reservoir by special dragnets (length 80 cm: Model 'Gas № 15' and length 12 m: diameter 2.5 mm, Russia). 

Age of fish was determined by the transverse section of the abdominal fins and the observation of scale rings (Chugunova, 1959; Pravadin, 1966). Growth of fish was detected by direct proportional dependency method with the measurement of the radius of scale rings in relation to body length (Pravadin, 1966). Developmental stages of fish were studied by following the works of Basnesov (1953). Statistical methods were conducted by the method of Lakin (1990) and by using Excel 7.0 computer program.

Results and Discussion

Commercial production

Volga pike perch was not treated as a commercial fish species in Kuibyshev water reservoir up to 1973. Though, the reservoir was created (for the establishment of hydroelectric station) in 1954, the production of S. volgense was not increased up to the commercial level for about 2 decades. In 1954, the total production of the commercial fishes was 66.8-74.6% among them, Volga pike perch was only 0.1% (Smidtov, 1956). In 1973, the total production of Volga pike perch was 135 tonnes (3.4% of the total production of fishes) and after five years in 1978, the production was 435.1 tonnes (8.8 %) i.e., the production of this species was increased 3 times by 5 years. On the other hand, in 1990’s decade, the production of this species decreased to 2.1-5.1% from the total production of fishes. During 1999-2001, the production was sharply declined to 25.3-34.0 tonnes per year (0.9-1.2 %) (Fig. 1). Therefore, after 30 years, the commercial value of Volga pike perch is further reduced because of its rapid production declination.
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Figure 1. Commercial production of Volga pike perches during 1973-2002 in Kuibyshev water reservoir.

Spawning efficiency of S. volgense was not influenced by the fluctuation of water levels in spring. The correlation between the number of fry and water temperature in May had a linear relationship with degrees of freedom at 0.05, which had a positive trend (r = 0.11; y = 0.22x–0.96) with the abotic factors. A high correlation coefficient (0.48 ± 0.20, P=0.0003) was revealed in between the number of fry and fingerlings and the biomass of zooplankton in May (Fig. 2). 
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Figure 2. Relationship between the biomass of zooplankton and the number Volga pike perch fry and fingerlings in Kuibyshev water reservoir.

Abiotic factors (e.g., temperature) had no influence at the efficiency of reproduction of this species. However, the breeding and number of fry and fingerlings of other fish species are closely related to the fluctuation of water level and temperature in Kuibyshev water reservoir (Kuznetsov, 1980).

Length-weight and age relationship

 In 1981-1991, the average length of S. volgense was 29 cm. In 1993, it was decreased to 27.79 + 0.60 cm. In 1998-2001, the average length was 25 cm and it reduced abruptly than the last 2 decades (Table. 1). Decreasing tendency of the average length of Volga pike perch was started in 1990’s decade and eventually, it effected on the overall production of this species in the reservoir. Similarly, the average body weight of male and female fishes was 454.0 ± 32.8 g in 1981 but, in 2002 it was found 166.3 ± 9.8 g (Tab. 2). The correlation coefficient of length and weight of this species in between the 2 decades (1980’s and 1990’s) revealed a high variation with degrees of freedom, 12.3.

During 1991 and 1993, 5-6 years old fishes were 12.8 % and 75.9% but, during 1998-2000, 4-5 years old Volga pike perch was 67.9-91.8%. In 2001 and 2002, 3 and 4 years old fish was 84.8% and 73.1%. In our controlled fishing, 3-5 years old S. volgense was captured - 68.8% during 1991-2002 (Fig. 3). Decreasing tendency of the production of adult fishes was revealed during the last ten years. Young fishes were captured more in this time and they were dominated in the reservoir with relatively lower length and weight of the body.

Growth of Volga pike perch

 In 1991, the growth rate of S. volgense was high. During 1993-2002, the growth rate of this species was abruptly declined in relation to their body length (Fig. 4).

We have investigated different growth rates of S. volgense in several water reservoirs of Europe (Tab. 3). Growth rates of S. volgense in different water reservoirs were different. In north white lake, S. Volgense had low growth rate. But in southern lake, it was found relatively high growth rate. Basically, the growth rate depends on biotic and abiotic factors of the water bodies. In Kuibyshev water reservoir, the growth rate of this species was comparatively so low. Growth rate of Volga pike perch of this reservoir was influenced by different factors e.g. competition of food in the feeding ground, environmental conditions, water quality, ecosystem etc.

Table 1. Average length of S. volgense in the upper part of Kuibyshev water reservoir during 1981-2002.

	Year
	Sex
	Min. length -

Max. length (cm)
	M + m
	CV, %
	n

	
	Female
	20-40
	30.53 + 1.88
	22.2
	14

	1981
	Male
	20-34
	29.15 + 0.83
	10.3
	14

	
	Average
	20-40
	29.83 + 1.35
	23.9
	28

	
	Female
	22-30
	25.80 + 0.60
	6.1
	8

	1991
	Male
	14-32
	25.88 + 0.63
	12.2
	25

	
	Average
	14-32
	25.86 + 0.62
	13.8
	33

	
	Female
	16-34
	28.91 +0.53
	9.9
	29

	1993
	Male
	16-32
	26.55 + 0.68
	13.1
	26

	
	Average
	16-34
	27.79 + 0.60
	16.0
	55

	
	Female
	14-28
	24.10 + 0.40
	5.2
	11

	1998
	Male
	14-28
	23.10 + 0.40
	6.7
	16

	
	Average
	14-28
	23.50 + 0.45
	11.1
	27

	
	Female
	20-34
	26.10 + 0.50
	15.2
	63

	1999
	Male
	20-32
	24.90 + 0.40
	13.3
	69

	
	Average
	20-34
	25.50 + 0.45
	20.3
	132

	
	Female
	20-31
	25.68 + 0.39
	8.6
	32

	2000
	Male
	20-29
	24.77 + 0.30
	6.9
	29

	
	Average
	20-31
	25.25 + 0.26
	8.0
	61

	
	Female
	20-34
	25.73 + 0.37
	10.9
	57

	2001
	Male
	16-29
	24.58 + 0.23
	6.9
	55

	
	Average
	16-34
	25.01 + 0.25
	10.6
	112

	
	Female
	20-29
	25.50 + 0.60
	10.0
	19

	2002
	Male
	20-27
	25.00 + 1.00
	10.6
	8

	
	Average
	20-29
	25.30 + 0.60
	12.3
	27


Here, M + m – Average arithmetic length and it’s error; CV, % - coefficient variant and n – No. of  fishes.
Table 2. Average weight of Volga pike perch of Kuibyshev water reservoir during 1981-2002.
	Year
	Sex
	Min. weight – 

Max. weight (g)
	M + m
	CV, %
	n

	
	Female
	200-1100
	500.0 + 39.2
	28.2
	14

	1981
	Male
	200-700
	421.4 + 18.8
	16.1
	14

	
	Average
	200-1100
	454.4 + 32.8
	3..3
	28

	
	Female
	120-360
	214.4 + 17.9
	2.1
	8

	1991
	Male
	20-360
	232.2 + 15.1
	3.5
	25

	
	Average
	20-360
	230.9 + 15.8
	3.,3
	33

	
	Female
	160-400
	290.2 + 14.0
	2.5
	28

	1993
	Male
	150-390
	221.3 + 15.4
	3.5
	26

	
	Average
	160-400
	257.0 + 11.0
	31.5
	33

	
	Female
	70-220
	184.5 + 4.1
	7.7
	11

	1998
	Male
	50-300
	169.4 + 4.4
	10.4
	16

	
	Average
	50-300
	176.9 + 4.1
	12.0
	27

	
	Female
	100-340
	230.9 + 8.6
	29.6
	63

	1999
	Male
	130-340
	205.8 +5.8
	23.4
	69

	
	Average
	100-340
	217.8 + 7.1
	40.6
	132

	
	Female
	100-400
	237.5 + 9.5
	22.6
	32

	2000
	Male
	100-300
	200.2 + 7.3
	19.6
	29

	
	Average
	100-400
	219.3 + 6.5
	23.1
	61

	
	Female
	100-650
	237.3 + 12.0
	38.2
	57

	2001
	Male
	50-300
	211.4 + 4.0
	14.0
	55

	
	Average
	50-650
	214.8 + 7.1
	35.0
	112

	
	Female
	100-320
	173.3 + 8.6
	21.1
	19

	2002
	Male
	85-190
	137.2 + 13.4
	25.8
	8

	
	Average
	85-320
	161.3 + 98
	31.6
	27


Here, M + m – Average arithmetic weight and it’s error; CV, % - coefficient variant and n – No. of  fishes.
Table 3. Growth rate of Volga pike perches in different reservoirs (in relation to length) of Russia and former USSR.

	Reservoirs
	Age, year
	Authors

	
	1
	2
	3
	4
	5
	6
	7
	

	White lake
	6.6
	10.1
	14.9
	20.0
	24.8
	27.7
	31.3
	Tikhomirova, 1973

	Vachilevsk   water reservoir
	10.4
	19.6
	23.8
	27.0
	28.4
	29.0
	29.5
	Tuniakov, 1974

	Chimlianskaya water reservoir
	16.2
	22.0
	26.2
	29.0
	31.2
	33.7
	35.4
	Tuniakov, 1971

	Diniprovskaya

water reservoir
	-
	20.1
	23.0
	28.6
	31.1
	32.8
	32.5
	Noviskii, 

1999

	Kuibyshev

water reservoir
	4.6
	11.8
	20.1
	24.0
	
	
	
	Our results, 2000-2002


Conclusion

In the last decade of the 20th century, the destabilization of the ecosystem in Kuibyshev water reservoir influenced the production of all commercial fishes. Commercial production of Volga pike perch and other predatory fishes like: pikes, zander pike perches and bream were decreased sharply in this reservoir. It is an essential task to uplift the production of this species by analyzing biotic and abiotic factors of the waters. Fingerlings prefer to take zooplankton in their early stages. For successful spawning needs adult and mature fishes. These limiting factors influence the production of this newly introduced commercial species in this reservoir. Moreover, the declination of the production indicates the negative trends of S. volgense population in Kuibyshev water reservoir. As it is treated as a biological monitor like other predator fishes of this reservoir, so the ecological balance and proper exploitation of adult fishes could revive this fish population in this reservoir. 
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Figure 3. Ages of S. volgense of Kuibyshev water reservoir in spring during 1991-2002.
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Figure 4. Growth of Volga pike perch (in relation to body size) of Kuibyshev water reservoir.
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Рис.    Промысловый вылов берша в Куйбышевском водохранилище в 1973-2001 гг.
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Рис 3. Возрастной состав (%) уловов берша в Свияжском заливе Куйбышевского водохранилища весной 1991-2002 гг.
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Рис 3. Возрастной состав (%) уловов берша в Свияжском заливе Куйбышевского водохранилища весной 1991-2002 гг.

0

3.9

69.2

26.9

0

0



Лист9

		



&A

Страница &P



Лист10

		



&A

Страница &P



Лист11

		



&A

Страница &P



Лист12

		



&A

Страница &P



Лист13

		



&A

Страница &P



Лист14

		



&A

Страница &P



Лист15

		



&A

Страница &P



Лист16

		



&A

Страница &P



		



&A

Страница &P



		



&A

Страница &P



		



&A

Страница &P



		



&A

Страница &P



		



&A

Страница &P



		



&A

Страница &P




_1144000652.xls
Диаграмма4

		2

		3

		4

		5

		6

		7



1999 yr. n= 132

0

1.5

93.2

5.3

0

0



Лист1

		Возраст		1991		возраст		1993		возраст		1998		возраст		1999		возраст		2000		возраст		2001		возраст		2002

		2		3		2		0		2		3.6		2		0		2		0		2		1.8		2		0

		3		0		3		0		3		17.9		3		1.5		3		3.3		3		43.8		3		3.9

		4		24.6		4		3.4		4		50		4		93.2		4		55.7		4		41		4		69.2

		5		48.6		5		34.5		5		17.9		5		5.3		5		36.1		5		11.6		5		26.9

		6		24.2		6		41.4		6		10.7		6		0		6		4.9		6		1.8		6		0

		7		0		7		20.7		7		0		7		0		7		0		7		0		7		0



&A

Страница &P



Лист1

		2

		3

		4

		5

		6

		7



&A

Страница &P

0

3.9

69.2

26.9

0

0



Лист2

		





Лист2

		2

		3

		4

		5

		6

		7



&A

Страница &P

1991 г. n=33

%

3

0

24.6

48.6

24.2

0



Лист3

		2

		3

		4

		5

		6

		7



&A

Страница &P

1993 г. n=29

0

0

3.4

34.5

41.4

20.7



Лист4

		2

		3

		4

		5

		6

		7



&A

Страница &P

1998 г. n=27

3.6

17.9

50

17.9

10.7

0



Лист5

		2

		3

		4

		5

		6

		7



&A

Страница &P

1999 г. n= 132

0

1.5

93.2

5.3

0

0



Лист6

		2

		3

		4

		5

		6

		7



&A

Страница &P

2000 г. n=61

0

3.3

55.7

36.1

4.9

0



Лист7

		2

		3

		4

		5

		6

		7



&A

Страница &P

2001 г. n=112

1.8

43.8

41

11.6

1.8

0



Лист8

		2

		3

		4

		5

		6

		7



&A

Страница &P

2002 г. n=26

Возраст, лет

Рис 3. Возрастной состав (%) уловов берша в Свияжском заливе Куйбышевского водохранилища весной 1991-2002 гг.
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Рис 3. Возрастной состав (%) уловов берша в Свияжском заливе Куйбышевского водохранилища весной 1991-2002 гг.
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Рис.   Зависимость численности личинок берша от температуры воды весной в Свияжском заливе (1964-2002 гг.)
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		ВЫВОД ИТОГОВ

		Регрессионная статистика

		Множественный R		0.475236272

		R-квадрат		0.2258495142

		Нормированный R-квадрат		0.2030803823

		Стандартная ошибка		2.2098983396

		Наблюдения		36

		ANOVA

				df		SS		MS		F		Значимость F

		Регрессия		1		48.4414660572		48.4414660572		9.9191095587		0.0034000366

		Остаток		34		166.0441228317		4.8836506715

		Итого		35		214.4855888889

				Коэффициенты		Стандартная ошибка		t-статистика		P-Значение		Нижние 95%		Верхние 95%		Нижние 95,0%		Верхние 95,0%

		Y-пересечение		0.5184139942		0.4442188473		1.1670238608		0.2513207423		-0.3843467259		1.4211747144		-0.3843467259		1.4211747144

		Переменная X 1		0.6776677788		0.2151693922		3.1494617887		0.0034000366		0.2403912503		1.1149443072		0.2403912503		1.1149443072

		ВЫВОД ОСТАТКА

		Наблюдение		Предсказанное Y		Остатки

		1		1.0198881505		-0.8598881505

		2		0.8233644947		0.7866355053

		3		1.2231884841		5.4768115159

		4		1.9821763964		5.5178236036

		5		1.101208284		-0.601208284

		6		1.1215383173		0.5784616827

		7		0.7217143279		-0.6517143279

		8		2.9580179978		-2.3580179978

		9		4.2320334219		-3.4320334219

		10		0.5184139942		-0.5184139942

		11		0.5184139942		-0.5184139942

		12		0.5184139942		-0.5184139942

		13		0.9588980504		1.0411019496

		14		0.7894811057		0.7105188943

		15		0.8369178502		-0.2369178502

		16		3.9203062437		-3.8203062437

		17		3.2494151427		-2.7494151427

		18		0.5184139942		-0.5184139942

		19		0.5184139942		-0.5184139942

		20		0.6268408388		-0.4268408388

		21		0.5794040943		0.4905959057

		22		0.5184139942		-0.5184139942

		23		0.5184139942		-0.5184139942

		24		0.5184139942		-0.5184139942

		25		0.5184139942		-0.5184139942

		26		0.5184139942		-0.5184139942

		27		0.5184139942		-0.5184139942

		28		3.4662688319		-0.7662688319

		29		1.1621983841		-1.1521983841

		30		0.5184139942		-0.5184139942

		31		0.6878309389		0.3121690611

		32		1.0605482172		-0.8605482172

		33		0.5184139942		-0.5184139942

		34		3.269745176		6.230254824

		35		0.5184139942		-0.5184139942

		36		3.7712193323		4.0287806677
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		Годы		Лич,берш		Ур.водымай		Темп,май		Зооп.май		Лич.

		1964		0.01		51.8		13.5

		1965		0.16		51.5		9.6		0.74		0.16

		1966		1.61		54.4		11.9		0.45		1.61

		1967		6.7		52		14.4		1.04		6.7

		1968		7.5		52.2		12.2		2.16		7.5

		1969		0.5		52.3		9.7		0.86		0.5

		1970		1.7		54.1		12.8		0.89		1.7

		1971		0.07		52		10		0.3		0.07

		1972		0.6		52.6		11.9		3.6		0.6

		1973		0.8		50.7		13.3		5.48		0.8

		1974		0.6		53.9		10		0		0

		1976		1.4		51.3		9.8		0		0

		1977		0.01		52.2		14.2		0		0

		1978		2		52.6		9.9		0.65		2

		1979		1.5		55.1		11.9		0.4		1.5

		1980		0.6		53.4		10.7		0.47		0.6

		1981		0.1		53.9		10.3		5.02		0.1

		1982		0.5		52.3		10.9		4.03		0.5

		1983		0.4		53.4		13.3		0		0

		1984		0.01		51.2		12.1		0		0

		1985		0.2		54.1		10.7		0.16		0.2

		1986		1.07		53.7		10.6		0.09		1.07

		1987		0.01		52.9		11.3		0		0

		1988		0.01		53.5		10.5		0		0

		1989		0.01		50.4		12.2		0		0

		1990		0.01		53.5		11.4		0		0

		1991		0.01		53.9		11.9		0		0

		1992		0.01		53		10.2		0		0

		1993		2.7		53.1		12.2		4.35		2.7

		1994		0.01		53.3		11.2		0.95		0.01

		1995		0.01		53.3		11.2		0		0

		1996		1		51		12.6		0.25		1

		1997		0.2		53.1		11.1		0.8		0.2

		1998		0.4		52.2		10.9		0		0

		1999		9.5		52.3		10.2		4.06		9.5

		2000		10.5		53.1		9.5		0		0

		2001		7.8		53.5		14.5		4.8		7.8

		2002		0.01		52.4		11
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