Seasonal and Long-term Dynamics of Carp Family Invasion Diseases (Helminthiasis) of Skin and Body Cavities in the Soligorsk Rezervoir

                                                                                 Valeria Fateyeva

                                                                                  Veronika Fateyeva

                                                                                  Zoology Club ” Poisk”

                                                                                  Young Naturalists’ Centre

                                                                                   Supervisor A. N. Larchik      

       Among the reasons interfering with high natural fish productivity of reservoirs it is necessary to note distribution of various diseases, including    Helminthiasis , pathogenic organisms of which affect both fish and   carnivores:  fish-eating birds, some   mammals including people.In the literature there is not enough information on distribution of illnesses of fishes in various reservoirs of Belarus and especially on concerning seasonal and long-term dynamics of  fishes, infected with helminthiasis.
We have spend 4 years( 2003-2006) carrying out biological analysis  of the catch   confiscated from poachers   by fish wardens of the Nature Ward Organization to analyze the pattern of spreading of  helminthiasis  among carp fish in the Soligorsk reservoir.We examined the specimens of the bream, the silver crucian, the rudd, the silver bream, the small fry and the gudgeon, belonging to the carp family, and the specimens of the ruff and the perch, belonging to the perch family. In total 919 specimens of the mentioned species of  fish were investigated.  

We diagnosed the diseases, determined the percentage correlations of infected and healthy  specimens, defined the changes in biological characteristics of the fish infected with invasion diseases (Helminthiasis), compared the sickness rate in different seasons and years, compiled the corresponding chart and graphs.

 We determined that, the specimens of the silver bream, the small fry, the bream, the gudgeon, the rudd were infected with Postodiplostomos. It has been  defined that in August  Postodiplostomos sickness rate is  higher than in the other months, which is connected with the completion of the evolution cycle in summer time. 

In the course of our research we revealed the changes in the numbers of sick with Postodiplostomos specimens, during the period of 4 years. Thus in 2005 the sickness rate was the highest(the silver bream -5.4%, the rudd-60%, the small fry- 38%,gudgeon- 100%) In 2006 we determined a fall in the sickness rate. We have determined that the species of the carp family under investigation were clean from invasions. The disease started to spread in 2004 was at the high in 2005 and in 2006 there was a fall in the number of infected fish.
Only  two specimens of the rudd out of 88 were affected by Lidulidos , which comprises 2.3% in 2003, and the specimens of the silver crucian were clean from invasions.

Our research, in our view may be useful as there is a lack of information about diseases of fish in natural reservoirs, in particular in the Soligorsk reservoir and the knowledge of the cycles of changes in the number of parasites helps to work out a forecast of  their mass appearance and the time necessary to combat them as well as realistically estimate the state of ichtyofauna and the prospects for its development.
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Introduction
The Republic of Belarus has a large number of natural reservoirs suitable for fish farming. There are 37 700 km of rivers, more than 200 000 hectares of lakes, 14 500 hectares of ponds, 46 596 000 hectares of reservoirs rich in natural resources to support fish.     
Among the reasons interfering with high natural fish productivity of reservoirs it is necessary to note distribution of various diseases, including    Helminthiasis , pathogenic organisms of which affect both fish and   carnivores:  fish-eating birds, some   mammals including people.
Invasion Diseases (Helminthiasis) of fish happen mostly in freshwater rivers, lakes, reservoirs inhabited with bridging species, which provide a life-cycle of the evolution of the parasites.According to the results of the research conducted by V.Y. Linnick( 1976, p.4), form 2 to 80% of certain fish species and  from 10 to 90% of fish-eating birds inhabiting in near-shore zones are infected with parasites.
Amateur fishermen of Soligorsk region know that they can catch quite a lot of fish infected with Helminthiasis. In most cases infected fish are of carp family: the bream, silver bream,  rudd,  roach,  gudgeon.

However there isn’t enough data about seasonal and long – term dynamics of invasion diseases of fishes. Furthermore, there isn’t any data about the invasion diseases of fishes in the Soligorsk reservoir.

The objectives of our research were to determine the spread of carp family invasion diseases (Helminthiasis) of skin and body cavities in the Soligorsk Rezervoir and reveal the seasonal and long-term dynamics of the diagnosed illnesses.
       The objectives of our research are

1) to carry out biological analysis of samples of  fish during the period of time( 2003 -2006) and detect  invasion diseases of skin and body cavities

2) to take samples of fish in different seasons of the year to reveal the seasonal dynamics of invasion diseases of skin and body cavities

3)  to determine the specimens of fish more and less liable to invasion diseases of skin and body cavities

4)  to determine  the connection between the spreading of diseases with the  environmental conditions

5) to find out the peculiarities of long-term dynamics and the pattern of spreading of the diseases on the basis of a  long-term research

We have spend 4 years( 2003-2006) carrying out biological analysis  of the catch   confiscated from poachers   by fish wardens of the Nature Ward Organization to analyze the pattern of spreading of  helminthiasis  among carp fish in the Soligorsk reservoir.
We didn’t aim to conduct an integrated study of all organs of fish to define parasites. We determined the cases by sight or using such simple instruments as a magnifying lens and microscope.
Our research, in our view may be useful as there is a lack of information about diseases of fish in natural reservoirs, in particular in the Soligorsk reservoir and the knowledge of the cycles of changes in the number of parasites helps to work out a forecast of  their mass appearance and the time necessary to combat them as well as realistically estimate the state of ichtyofauna and the prospects for its development.

1.The Review of the Literature
Seasonal changes of nature greatly influence the organic world. It is natural to expect that parasites( except for ectoparasites), in spite of the fact that they don’t have direct connection with environment may not stay indifferent to climatic changes: however there is still a lack of researches connected with seasonal changes of parasites of any animal .( V.A.Dogel 1947, 214)

The most frequently found illnesses of fish of carp family are Lidulidos and Postodiplostomos.

Postodiplostomos.
Postodiplostomosis is caused by metacercariae of digenian fluke( Trematoda) Diplosmidae family, Trematoda class.

Localization. Cercariae are located in cellular tissue and muscles at a depth of 1.5 -2 mm

Spreading and Lesions
The illness is widely spread among   fish of carp family in natural water reservoirs, ponds, fish – farms. The sickness rate can come to 85- 100% of the fish on some farms. When the activity of the invasion is high the loss of young fish is recorded.
 Pathogens

The pathogenic organism is metacercaria of the fluke Postodiplostomum cuticola of genus Postodiplostomum. Sexually mature trematoda is flat, is approximately 0.5 to 0.7 mm in length. The body is distinctly divided into an extended anterior flattened forebody and a cylindrical and narrower hindbody. There are typically two suckers, an anterior oral sucker surrounding the mouth, and a ventral sucker, on the ventral surface.  The two branches of intestine end blindly. The eggs are oval in form,0.07-0.09mm in length.The form and the body structure of metacercaria is similar to those of adult helminthes but for hypogenitalism.

Life-cycle
Definitive hosts of flukes are herons and other fish-eating birds. Adult helminths parasitize in their intestines. Eggs are shed and passed in the feces of the bird to the water, in 10-17 days eggs release an actively swimming larva, the miracidium. It penetrates the bodies of intermediate hosts- mollusc Pianorbis carinatus and others. There the larva undergoes a round of internal asexual reproduction and becomes mother sporocyst, that gives rise to rediae which  produce free-swimming cercariae  with a whip-like tail. Their evolution lasts 75-95 days. Cercariae leave mollusc and penetrate under the skin and muscles of fish where in 25-65 days they develop into a resting stage, the metacercaria which is usually encysted in a cyst. The life-cycle is completed when the host fish are ingested by fish-eating birds. Helminths reach sexual maturity in birds’ intestines in 3-7 days. Full life–cycle is completed in 2.5-3 months in summer time or in 9 months including autumn and winter. Metacercariae can stay in the bodies of fish for 1.5 years.

 The pathogenic organism infects more than 35 species of fish of carp family(  the carp, sazan, bream, roach,vobla, perch and others.) Newly-hatched and young fish are particularly liable to the infection; they can get infected since the age of 10-12 days.

The Pathogenesis and the Symptoms of the Illness

Cecariae penetrate through the skin, traumatize its surface layers and vessels causing hemorrhage. A larva is encapsulated in a layer of tissue derived from the host and there malarial pigment( the product of disintegration of hemoglobin and melanocyte) is deposed. Small black tubercles appear under the skin of young fish, the bodies of the fish can get crooked.

As the fish get mature, the number of black spots increases, they can be found on all surface of the body of the fish and the fins. Infected fish swim near the surface of water, are less in weight and length as compared with   healthy ones, grow weak.

Precautions and measures to fight the disease

The main point in eliminating    Postodiplostomos is to break off the life-cycle of the pathogen by eliminating the molluscs by physical, biological or chemical methods. Physical methods of eliminating of molluscs are drainage and freezing of pond beds. Care should be taken to use some chemical substances to treat  the pond beds . They are  sulphate of copper CuSO4 5mg per liter chloride of lime ( 3-5 centners  per hectare). Then the pond is washed out and  is filled in with fresh water. The fish can be let in no sooner than  12-15 days after the washing of the bed of the pond.

Ligulidos.
Ligulidos are the illnesses of fish caused by the larvae plerocercoids of  the Ligula intestnalis of Ligulidae.family.

Localization. plerocercoids parasitize in  abdominal cavities of fishes living in  natural reservoirs: rivers, artificial lakes, estuaries, lakes, ponds.

Pathogens
The pathogens of Ligulidos of fish are plerocercoids of  Ligula intestnalis. The larvae are large ribbon-shaped helminths white or beige in colour, 5-120 cm in length, 0.5-1.7 cm in width. Exterior segmentation of larvae and adult forms is not apparent but interior metamerism is evident.  The Ligula intestnalis has no typical head. There are two holes on the anterior rounded end of the body- horse-shoe shaped bothria (semicircular, muscular structures that act as a holdfast.)  Neck is not apparent. Sexually mature helminths and larvae have genital foramina on the ventral side of each false segment. Eggs are oval in form,  slightly yellowish in colour,0.04-0.06 mm in length and 0.003mm in width.

Life-cycle
The life cycle of Ligula intestnalis occurs with the participation of definite hosts ( gulls, terns, less  often ducks), intermediate hosts and  paratenic hosts (fishes).
Sexually mature helminths lay a multitude of eggs in intestine of the birds.  These eggs are passed into water via the faeces of the bird. Once in the aquatic medium they hatch and are eaten by a wide range of copepod zooplankton. The cycle continues when the fish ingests the copepod. The worm then burrows through the gut wall and continues to develop in the fish's body cavity. The cycle is then complete when the bird eats the tapeworm hosting fish.
Ligulidos can be found among fresh-water fishes, mostly of carp family(the bream, roach, ide, crucian, dace, gudgeon, barbel and others ) Plerocercoids have been found among  the carp and  sazan recently. More often the illness occurs in rushy places in natural reservoirs,where swimming birds- definite hosts nest. A great number of infected fish gather in such places, which promotes permanent infection of the fish and birds

The Pathogenesis and the Symptoms of the Illness

While residing in the abdominal cavity of fish, plerocercoids affect internals of the fish mechanically,due to their large amount, and with toxic substances they release .This causes atrophy and lessening of the internal organs, metabolic disturbances. Due to the atrophy of gonads the development of reproductive organs is inhibited, infected fish become sterile. Infected fish are weak often gather in shallow water, swim near the surface of the water on one side or with their abdomen upwards. Such fish can be easily caught or eaten by birds.

Pathological changes

When infected fish are dissected   plerocercoid are found in abdominal cavity. The internal organs, especially the liver and the gonads are atrophied, less in size, anaemic.

Precautions and measures to fight the disease

 On fish-farms preventive measures are conducted by frightening fish–eating birds, preventing them from nesting. When the illness is defined the water from the ponds is let out. All the fish is caught out, the holes are processed with quicklime 925centner  per 1 hectare). If possible, the ponds are populated with white-fish, that are not liable to Ligulidos.
2.1.Geomorphologic and Hydrologic Description of the Soligorsk Reservoir

The Soligorsk reservoir is situated near the town of Soligorsk Minsk region on the river Slytch. It was created in 1967. Its area is 23.1 sq. km, the width is up to 1.9 km, the depth is up to 4.5 m, the average depth is 2.4m, ( the places with shallow water occupy 36% of the area)

Its main function is to supply the plants of ‘ Belaruskalii’ combine, regulate  the drainage of the river Slytch and water consumption schedule of the farming lands.

Its volume is 55.9ml cubes of water;the water is changed 4 times a year. The reservoir is completely filled in spring tide. It freezes in the first half of December, and becomes free from ice at the end of March. The depth of the ice reaches 50cm.General mineralization of the water is 270-350mg per litre, the water is notable for increased amount of chloride ( 16-32 mg \l).
The reservoir overgrows, especially in upper reaches, with cane, manna, sweet flag,( Acorus calamus), reed mace. More than 40% of banks are artificial. There are 4 large bays. In the upper and medium parts  the banks are low, waterlogged, strengthened with dams and embankments 1-3 m in height.

The Soligorsk reservoir is a popular place for summer and winter fishing.(  the roach, perch, pike, crucian,  ruff, ide inhabit there.)( I.P  Shamyakin 1989 p229)

2.2.Materials and Methods

Our materials were samples of fish, taken in 2003-2006. In 2003-2004 we carried out the research study on the theme ‘Some Problems of Biology and Ecology of the perch ( Perka fluviatilis) in the Soligorsk Reservoir’ while carrying out general biological analyses of the catches, we recorded the data concerning all kinds of fish, including infected with Ligulidos and Postodiplostomos specimens.

In 2005 we continued our investigations, using the samples taken in 2003-2004 and the samples taken in 2005. The results of our work are described in the research paper ‘Invasion Diseases (Helminthiasis) of Skin and Body Cavities of Carp Family Fish of in the Soligorsk Rezervoir’

 To investigate seasonal and long-term dynamics, samples were taken in different seasons; spring( April), at the end of summer( August), at the end of autumn ( November)and at the beginning of winter( December). Thus the samples were taken in 2003- in November, 2004 in November, 2005 in April, August, November and December, 2006 in April, August, November and December. All the fish were provided for examination by Soligorsk Nature Ward Organization. The samples were confiscated from poachers’ nets.The samples taken in 2003-2005 were processed according to the corresponding procedures. We paid attention to marked seasonal dynamics of the illness rate of Posodiplosmos and Ligulidos.We decided to continue the investigation in 2006. On the basis of the data gathered in 4 years we deducted the patterns of spreading of the diseases, made up the graphs of long-term and seasonal dynamics of the numbers of infected specimens.

We examined 88  specimens of the rudd in 2003, 30 specimens in  2004, 25 specimens in 2005, 40 specimens in 2006, 50 specimens of the silver bream in 2003 and 74 specimens in 2005, 52 specimens of the bream in 2003, 70 specimen in 2004, 50 specimens in 2005 and 50 specimens in 2006, 40 specimens of the silver bream in 2003-2005 and 14 specimens in 2006, 20 specimens of the small fry( roach)in 2004, 64 specimens in 2005, 172 in 2006, 16 specimens of the gudgeon in 2004, 21 specimens in 2005and 43 specimens in 2006.

We defined to what species the fish under analysis belonged(B.E.Kysnetsov part I), the absolute length of the body was measured( the full length) the distance from  top of the snout up to perpendicular erected from the end of the longest caudal fin. Then the weight was defined,the scales were taken to determine the age of the fish. Then the fish were dissected, sex was defined, the ovaries of  the females were weighed.The findings were exposed to statistical processing, according to the procedure by P.F.Rakitskiy and then were tabulated.

To determine the correlations of invasions to the types of food of fish, we carried out investigations of alimentary rations to reveal the presence of zooplankton, some of which are intermediate hosts of helminths ( cyclops).
Investigating the roach and bream we determined the ratio of zooplankton objects to the general amount of food objects. With other species we didn’t determine the ratio of occurrence of zooplankton objects, we just defined if the specimens had the remains of them in the food.When we analyzed the food, we used the technique of group processing. Analysis of the food was carried out with the help of a microscope and a magnifying glass.
3.The Research Results achieved in 2003-2006
During 2003-2006 we carried out analysis of 183 specimens of the rudd,124speimens of the silver bream, 222 specimens of the bream, 54 specimens of the silver crucian,226 specimens of the roach, 80 specimens of the gudgeon.Skin invasions were detected in the specimens of the small fry , small fry,  rudd,  gudgeon and the bream(table 3.1). Cavernous disease Ligulidos was detected only in two specimens of the rudd in 2003.
Table 3.1.

The percentage parity of sick and healthy specimens of the carp family fish, amazed in 2003-2006 
	Species of fish
	The year of examine the catch
	The general amount of specimens
	The amount of sick specimens
	Disease
	The percentage  parity of sick specimens

	
	
	
	
	
	From number of specimens caught in 2006
	From total of the specimens caught in 2003-2006

	Silver bream
	2003 
	50
	-
	-
	-
	-

	
	2005 
	74
	4
	Postodiplostomos
	5,4
	3,2

	Small fry
	2004 
	20
	4
	Postodiplostomos
	23,3
	3,8

	
	2005 
	64
	24
	Postodiplostomos
	38
	9,4

	
	2006 
	172
	64
	Postodiplostomos
	37,2
	25

	Rudd
	2003 
	88
	2
	Ligulidos
	2,3
	1,1

	
	2004 
	30
	7
	Postodiplostomos
	23,3
	3,8

	
	2005 
	25
	15
	Postodiplostomos
	60
	8,2

	
	2006 
	40
	4
	Postodiplostomos
	10
	2,2

	Gudgeon
	2004 
	16
	6
	Postodiplostomos
	37,5
	7,5

	
	2005 
	21
	21
	Postodiplostomos
	100
	26,3

	
	2006 
	43
	22
	Postodiplostomos
	51
	27,5

	Bream
	2003-2005 
	172
	-
	-
	-
	-

	
	2006 
	50
	10
	Postodiplostomos
	20
	4,5

	Silver crucian
	2003-2005 
	40
	-
	-
	-
	-

	
	2006 
	14
	-
	-
	-
	-


We defined biological characteristics of the indicated species of fish in each age group on the basis of the data gathered in 2003-2006.The infected specimens differ from the healthy ones in length and in weight.( table 3.2-3.6)

Table 3.2.

Morpho-biological analysis of the healthy and infected with Postodiplostomos specimens of silver bream, amazed in 2003-2005. 
	
	Age group
	The amount of specimens 
	The average weight
	The average lenght

	
	
	2003 
	2005 
	2003 
	2005 
	2003 
	2005 

	Healthy
	3+
	8
	-
	60,4
	-
	16,1
	-

	
	4+
	12
	6
	80
	81,3
	16,8
	17,7

	
	5+
	15
	26
	82,3
	92,5
	17,6
	18,2

	
	6+
	8
	26
	95
	97
	19
	19,1

	
	7+
	7
	8
	121
	120
	20,4
	20,6

	
	8+

	-
	4
	-
	125
	-
	22,3

	Sick
	3+
	-
	-
	-
	-
	-
	-

	
	4+
	-
	4
	-
	71,2
	-
	17,4

	
	5+
	-
	-
	-
	-
	-
	-

	
	6+
	-
	-
	-
	-
	-
	-

	
	7+
	-
	-
	-
	-
	-
	-

	
	8+
	-
	-
	-
	-
	-
	-


Table 3.3.

Morpho-biological analysis of the healthy and infected with Postodiplostomos specimens of small fry, amazed in 2003-2005. 

	
	Age group
	The amount of specimens
	The average weight
	The average length

	
	
	2004
	2005
	2006
	2004
	2005
	2006 
	2004 
	2005 
	2006 

	Healthy
	3+
	-
	-
	12
	-
	-
	41
	-
	-
	15,6

	
	4+
	6
	8
	36
	63
	105,7
	41,2
	18,1
	19,7
	16

	
	5+
	7
	28
	39
	70
	110
	46,7
	18,6
	20,7
	16,6

	
	6+
	3
	4
	21
	72,4
	120
	51
	19,0
	21,4
	16,9

	Sick
	3+
	-
	-
	6
	-
	-
	39,6
	-
	-
	15

	
	4+
	4
	12
	25
	55,6
	93,3
	40
	17,6
	19,05
	15,5

	
	5+
	-
	8
	22
	-
	102,5
	42
	-
	20,1
	16

	
	6+
	-
	4
	11
	-
	110
	43,8
	-
	20,9
	16,2


Table 3.4.

Morpho-biological analysis of the healthy and infected with Postodiplostomos specimens of rudd, amazed in 2003-2005.                                                                                                                                   
	
	Age group
	The amount of specimens
	The average weight
	The average length

	
	
	2003 
	2004 
	2005 
	2006
	2003 
	2004 
	2005 
	2006
	2003 
	2004 
	2005 
	2006

	Healthy
	4+
	20
	5
	-
	6
	53
	48,6
	-
	51
	13,9
	13,7
	-
	13,7

	
	5+
	24
	12
	2
	18
	55,7
	49
	50
	53
	14,2
	14,1
	13,8
	14,3

	
	6+
	35
	4
	4
	12
	60
	52
	52,6
	57,5
	14,9
	14,9
	15,1
	14,7

	
	7+
	9
	2
	4
	-
	63
	57
	59
	-
	16,1
	16,8
	16,4
	-

	Sick
	4+
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	
	5+
	-
	5
	5
	2
	-
	47
	47,2
	47
	-
	13,6
	13,6
	13,8

	
	6+
	-
	2
	6
	2
	-
	50,3
	51,8
	50
	-
	14,2
	14,9
	14,5

	
	7+
	-
	-
	4
	-
	-
	-
	57,5
	-
	-
	-
	16
	-


Table 3.5.

Morpho-biological analysis of the healthy and infected with Postodiplostomos specimens of  bream, amazed in 2003-2005.                                                                                                                                   
	
	Age group
	The amount of specimens
	The average weight
	The average length

	
	
	2003
	2004 
	2005 
	2006 
	2003 
	2004 
	2005 
	2006 
	2003 
	2004 
	2005 
	2006 

	Healthy
	3+
	6
	23
	10
	-
	40
	20
	22,5
	-
	12
	11,5
	14
	-

	
	4+
	15
	24
	7
	8
	70
	50
	44
	30
	15
	13
	17
	18,3

	
	5+
	13
	9
	14
	15
	130
	57
	552
	60
	18
	17,2
	18
	19

	
	6+
	8
	-
	10
	12
	260
	-
	240
	250
	22,3
	-
	25
	28,8

	
	7+
	10
	14
	9
	5
	315
	317
	260
	491
	26
	23
	28
	36

	Sick
	3+
	-
	-
	-
	5
	-
	-
	-
	23
	-
	-
	-
	15

	
	4+
	-
	-
	-
	5
	-
	-
	-
	25,6
	-
	-
	-
	15,2

	
	5+
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	
	6+
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	
	7+
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-


Table 3.6.

Morpho-biological analysis of the healthy and infected with Postodiplostomos specimens of  gudgeon, amazed in 2003-2005
	
	Age group
	The amount of specimens
	The average weight
	The average length

	
	
	2004 
	2005 
	2006 
	2004 
	2005 
	2006 
	2004 
	2005 
	2006 

	Healthy
	3+
	6
	-
	-
	30
	-
	-
	13,2
	-
	-

	
	4+
	4
	-
	11
	42,5
	-
	45
	17
	-
	19

	
	5+
	-
	-
	10
	-
	-
	47
	-
	-
	22

	Sick
	3+
	4
	9
	6
	23
	26,5
	25
	11,2
	12
	10

	
	4+
	2
	12
	9
	25
	28,2
	27,3
	11,9
	12,2
	12

	
	5+
	-
	-
	7
	29
	-
	28,7
	-
	-
	13,3


In 2005-2006 the samples of fishes were taken in April, August, November, and December. It has been  defined that in August  Postodiplostomos sickness rate is  higher than in the other months.
Thus in April 2005 the percentage of the specimens infected with Postodiplostomos was 20% of  the total number of the specimens caught that month, in August it was 65%, in November and December 10% and 5% correspondingly. In 2006 we stated the same percentage dependence of the number of sick specimens on the month of the catch. ( April 28%, August-64%,November- 8% in December sick specimens were not detected.)(picture 3.1.)
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Picture 3.1. Seasonal dynamics of the Carp Family fishes infected with Postodiplostomos
If we analyze the curve of long-term dynamics of the numbers of the carp family fishes infected with Postodiplostomos we must point out that mass infection occurred in 2005. The largest percentage of sick specimens was detected in 2005(  the silver bream 5.4%,  the small fry 38%,the rudd 60% the gudgeon 100%) In 2003 we didn’t detect any infected specimens. The disease began to spread in 2004, was at the high in 2005, and in 2006 there was a fall in the percentage of the sick specimens, in particular the gudgeon from 100% to 51%, the small fry from 38% to37%, the rudd from 60% to 10%.( picture 3.2.)
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Picture 3.2. The curve of long-term dynamics of numbers of the Carp Family fishes infected with Postodiplostomos
 So in the course of our research the specimens of the silver crucian were clean from invasions.According to our findings its ration consists of objects of benthos, remains of hironomidae, molluscs, larvae of dragonflies, worms etc. That is to say we didn’t detected the intermediate hosts that could cause invasion of Ligulidos. We found  remains  of   cyclops in the digestive system of the bream and the roach. The analysis of the food groups shows that the remains of zooplankton can be seen among the specimens of age groups from 3+to 6+ ( table 3.7)

Table 3.7.

The percentage parity of zooplankton objects in rations of the bream and small fry amazed in 2006
	Small fry
	Bream

	Age group
	% of zooplankton
	Age group
	% of zooplankton

	3+
	44
	3+
	60

	4+
	27
	4+
	19

	5+
	4,5
	5+
	2,7

	6+
	-
	6+
	-


  In 2003 this skin disease wasn’t spotted but we detected the cavernous disease Lidulidos. Two specimens of the rudd were affected by this disease, which comprises 2.3% of the total number of the specimens examined that year.

3.1.Attendant research

In 2006 we carried out attendant research concerning the ruff and the perch belonging to the perch family. We examined 30 specimens of the ruff and 26 specimens of the perch.30.8%of the perch and 16.7 % of the ruff of the total number of the specimens caught that year was infected by Lidulidos.(table 3.1.1-3.1.4)                                                        

Table 3.1.1.

Morpho-biological analysis of the healthy and infected with Ligulidos specimens of  perch
	Sick specimens
	Healthy specimens

	Age group
	The amount of specimens
	The average weight
	The average length
	Age group
	The amount of specimens
	The average weight
	The average length

	3+
	1
	28
	14
	3+
	7
	26
	13,1

	4+
	5
	30
	14,6
	4+
	6
	33
	14,6

	5+
	1
	38,8
	15,6
	5+
	4
	40
	19

	6+
	1
	40
	15,8
	6+
	1
	90
	19,6


Table 3.1.2.

The percentage parity and biological parameters of the specimens of perch infected with Ligulidos 
	Age group
	The amount of specimens
	The average weight
	The average length
	% From number of specimens of this age group
	% From the total number of specimens 

	2+
	1
	14
	28
	12,5
	3,8

	3+
	5
	14,6
	30
	45
	19

	4+
	1
	15,6
	38,8
	20
	3,8

	5+
	1
	15,8
	40
	50
	3,8


Table 3.1.3.

Morpho-biological analysis of the healthy and infected with Ligulidos specimens of  ruff
	Sick specimens
	Healthy specimens

	Age group
	The amount of specimens
	The average weight
	The average length
	Age group
	The amount of specimens
	The average weight
	The average length

	1+
	-
	-
	-
	1+
	4
	14,7
	36,5

	2+
	2
	14,7
	38
	2+
	12
	15.1
	43,5

	3+
	3
	15
	43
	3+
	1
	15,4
	44

	4+
	-
	-
	-
	4+
	8
	15,6
	46,9


Table 3.1.4.

The percentage parity and biological parameters of the specimens of ruff infected with Ligulidos 
	Age group
	The amount of specimens
	The average weight
	The average length
	% From number of specimens of this age group
	% From the total number of specimens 

	1+
	-
	-
	-
	-
	-

	2+
	2
	14,7
	38
	20
	10

	3+
	3
	15
	43
	67
	6,7

	4+
	-
	-
	-
	-
	-


Conclusion
 So in the course of our research in 2003-2005 detecting invasion skin and  cavernous diseases (helminthiasis) among the most wide-spread species of the carp family( the silver crucian , the bream, the rudd, the small fry, the silver bream, the gudgeon) we determined:

          1)  The examined in 2003-2005 specimens of the silver crucian were clean from invasions.

The specimens of the silver bream, the small fry, the bream, the gudgeon, the rudd were infected with Postodiplostomos; the sick specimens differ from the healthy ones in low morpho-biological characteristics.

    2)Only  two specimens of the rudd out of 88 were affected by Lidulidos , which comprises 2.3% in 2003.We suppose that our research can’t reveal the spreading of this disease, as we analyzed the catches got with nets and it is known that sick fish rise to the surface and are seldom caught in nets.

    3) In 20005-2006 samples of fishes were taken in April, August, November, and December.It was stated that in August the percentage of Postodiplostomos sickness rate was higher than that in the other months, which is connected with the completion of the evolution cycle in summer time. Many infected fish don’t live to November as they grow weak, swim near the surface of water and are caught by fish-eating birds.

     4) In the course of our research we revealed the changes in the numbers of sick with Postodiplostomos specimens, during the period of 4 years. Thus in 2005 the sickness rate was the highest(the silver bream -5.4%, the rudd-60%, the small fry- 38%,gudgeon- 100%) In 2006 we determined a fall in the sickness rate.  Many cases of long-term changes of population in nature are known. Our research reveals one of such cases.

    5) We have determined that the species of the carp family under investigation were clean from invasions. The disease started to spread in 2004 was at the high in 2005 and in 2006 there was a fall in the number of infected fish.
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