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Abstract. In recent years, the issue of spawner harvesting has
been frequently addressed by different groups of stakeholders
involved in the exploitation of fish resources. The increasingly
numerous angling circles, which use these resources
recreationally, question the current rules of fish stocking
management in Poland, and its legal and economic status has
become the focus of scientists’ interest. The aim of the study was
to present and discuss the results of a questionnaire survey
addressed to managers and owners of lake fisheries entities in
order to identify the determinants of fisheries management
related to spawner harvesting. Questionnaires were collected
from a total of 76 entities, and concerned 1921 lakes with a total
area of 174,078 ha, which accounts for more than 64% of the
total area of lakes used for fishing and angling purposes in
Poland. The paper presents inter alia the occupational
characteristics of the respondents; their positions on the effect of
spawner harvesting on lake ecosystem, environmental
protection, and social factors; anglers” assessments of spawner
harvesting; the actual and potential methods for regulating this
harvesting; and the negative and positive effects of the
introduction of a prohibition on this harvesting. The results show
that the respondents under study generally do not see the need
for the introduction of additional (except those already in place)
regulations concerning spawner harvesting, most of them notice
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the adverse effects of their introduction, but they are also
aware of the possible changes and their impact on
management.
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Introduction

Lake fisheries management is an important branch of
inland fisheries, as in Poland, the largest country of
the Central Eastern European region, the total area of
lakes is 2,813.77 km? i.e. approximately 0.9% of the
total area of the country (Mitchell et al. 2010), and
the total area of lakes used for fishing and angling
purposes is approximately 2,700 km? (Wotos et al.
2015). This management comprises many compo-
nents, of which three are crucial, namely commercial
fisheries, recreational fishing (angling), and properly
conducted fish stocking management (Trella and
Wotos 2021a). In order to meet the ecodevelopment
criteria, fish stocking management should satisfy
three basic conditions: it must be ecologically accept-
able (safe) while being socially desirable and eco-
nomically feasible (Leopold and Bninska 1992,
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Turkowski 2006, Mickiewicz and Wolos 2011,
Trella and Wotos 2021a).

In recent years, the issue of spawner harvesting
has been very often addressed by different circles us-
ing fish resources (Czarkowski and Kapusta 2016),
mainly persons using those resources recreationally,
who are increasingly critical of the current principles
of fish stocking management in Poland. Specialists,
who oversee fisheries management under the author-
ity of state institutions, have also begun to address this
issue due to the increasing pressure from the angling
and environmental circles. These discussions mainly
concern the purposefulness or necessity of carrying
out these harvesting operations, both in economic and
ecological terms, and, with an allowance for how this
problem affects the stakeholder groups concerned
(anglers, ecologists, politicians), the social impact is
also strongly noticeable. The opponents of spawner
harvesting, in addition to arguing that these treat-
ments are neither effective or economically justified,
give specific examples of failed fish stocking cam-
paigns, and often mention hazards to biodiversity or
changes to the natural environments themselves, that
can result from irresponsible or inappropriate stock-
ing (Cambray 2003, Johnson et al. 2009, Czarkowski
and Kapusta 2016). On the other hand, fish stocking
promoters (Mickiewicz 2016) claim that the harvest-
ing of spawners is a key element of fisheries manage-
ment, and that one of the most important goals of
these measures is to maintain or increase the size of
economically valuable fish species populations to
a level that makes the fisheries management economi-
cally viable (Mickiewicz and Wotos 2011, Zake$ and
Demska-Zake$ 2011, Trella and Wotos 2021a) and
ecologically important, particularly in terms of
biodiversity preservation (Diana 2009). In addition,
the entities authorised to fishing are required to carry
out fish stocking operations (Mickiewicz 2016), there-
fore, in contrast to angling organisation in e.g. Ger-
many, where stocking is a routine treatment carried
out on an annual basis, often due to respect for tradi-
tion (Arlinghaus 2018), fish stocking is an obligation
on nearly all waters owned by the State Treasury, and
the failure to fulfil this obligation can be considered by
relevant inspection authorities as carrying out

irrational ~ fisheries =~ management  operations
(Mickiewicz 2014). It is also worth mentioning that
there are specialised fish stocking facilities operating
in Poland, which create a very thriving sector, as evi-
denced by the large number of hatchery and rearing
facilities (Zake$ and Jarmotowicz 2009, Trella and
Wotos 2021a). In recent years, it has become increas-
ingly common to produce fish stocking material in re-
circulating aquaculture systems (RAS), which allows
optimum conditions to be provided for different fish
species (Szczepkowski et al. 2012, Budzich-Tabor et
al. 2018).

While pursuing the public interest, and moving
away from an imperative approach to the issue of
solving stocking problems, for the sake of public de-
bate (Dobrowolski 2013), this paper incorporates the
main players, namely the entities authorised to fish-
ing, and entities carrying out fisheries and angling
management operations on lakes. Therefore, the aim
of the study was to present and discuss the results of
a questionnaire survey addressed to managers and
owners of lake fisheries entities in order to identify
the determinants of fisheries management related to
the issue of spawner harvesting.

Materials and methods

The analyses were conducted based on the collected
detailed questionnaires that had been sent to fisher-
ies entities that carry out fisheries and angling

Table 1
Basic characteristics of the entities under study
Average lake

Numberof  Lakearea areaperl % of the
Entity type entities (n)  (ha) entity (ha)  area
Fish farms 49 111,985 2,285 64.3
Polish Angling
Association (PAA) 12 53,976 4,498 31.0
districts
Prvate fims.and 4449 371 2.6
Institutions
National Parks 3 3,664 1,221 2.1
Total 76 174,078 2,29 100
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Table 2
Parameters of the water bodies under study

Parameter Actual data M Me SD Range Proportion (%)
Total area of lakes (ha) 174,078 2,290.5 733.4 3,423.4 13.3-21,553 100
Total number of lakes 1,921 25.3 10.0 39.6 1-186 100
Area of water bodies used for fishing 5 o) 1,787.4 4544 32019  0-20,008  78.0
purposes (ha)
Number of lakes used for fishing 897 11.8 50 167 0-103 467
purposes
Area of i fi li

ca of water bodies used forangling 7, 5, 2,237.3 7334 34195 821,553  99.0
purposes (ha)
Number of lakes used for angling 1.876 047 8.0 39.6 1-186 977

purposes

M - mean, Me - median, SD - standard deviation

management operations on lakes. Questionnaires
concerning 1921 lakes with a total area of 174,078
ha (Table 1 and 2), which accounts for more than
64% of the total area of lakes used for fishing in Po-
land, estimated at 270,000 ha (Wotos et al. 2015),
were collected from a total of 76 entities (including
12 districts of the Polish Angling Association (PAA))
and analysed.

Based on the responses obtained in the survey,
the following issues, concerning the determinants of
spawner harvesting in fisheries and angling entities
authorised to use lakes for fishing and angling pur-
poses, were defined and analysed:

- educational background and experience of
both the authorised persons and employees of
the entities under study;

- positions on the issue of spawner harvesting
and its impact on the environment;

- assessment of the potential regulations con-
cerning spawner harvesting;

- positive and negative effects of the introduc-
tion on a prohibition on spawner harvesting;

- the ways to compensate for potential losses re-
lated to the introduction of this prohibition.

As regards the assessment of both the negative
and positive consequences of the introduction of
a prohibition on spawner harvesting and the poten-
tial compensation for entities, it was possible to select
more than one of the proposed answers.

Based on the obtained questionnaire data, the
nature of the waters under study, on which fisheries
entities carry out fisheries management activities,
was analysed after dividing them into waters used for
fishing and for angling purposes. Both the areal ex-
tent and the percentage of this type of water bodies
are provided.

As regards the questions where respondents
could indicate a rating scale for a particular regula-
tion (the so-called Likert scale), it was expressed in
arange of ranks from O to 5, where 0 is a “very poor”,
and 5 is a “very good” rating.

The study used basic statistical parameters such
as percentages, mean values (M), standard devia-
tions (SD), median (Me), modal value (Mo), and
sums of ranks (SR). All calculations and drawings
were made using the Microsoft Excel program.

Results

Characteristics of the waters under study,
on which fisheries entities carry out
fisheries management activities

The majority of users who carry out fisheries man-
agement operations on lakes are fisheries enterprises
that conduct their activities over 64.3% of the area of
the water bodies under study, which are followed by
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the PAA districts (31.0%), while private firms and in-
stitutions, as well as National Parks, carried out man-
agement activities on a total of less than 5% of the
area (Table 1). The lakes under study, used by 1 en-
tity, fell within the range of 13.3-21,553 ha, and the
number of lakes fell within the range of 1-186. The
area used for commercial fishing purposes ac-
counted for 78% of the total area, while the propor-
tion of the number of lakes used for fishing purposes
was 46.7%. The proportions of both the area used for
angling purposes and of the number of lakes were
significantly higher and accounted for 99 and 97%,
respectively (Table 2). It is worth noting, however,
that the smaller proportion of waters used for fishing
purposes is due to the fact that the majority of PAA

()

Vocational (7%)

Professional
vocational (7%)

Primary (3%)

0,
Higher Secondary (6%)

professional
(53%)

Secondary
professional
(10%)

Higher (14%)

districts do not exploit fishing resources in their wa-
ters, which results in the area of water bodies used
for fishing purposes being unreported by the vast
majority of these entities.

Occupational characteristics of the persons
authorised to fishing and employees of the
entities under study

Analysis of the educational background and experi-
ence of both the authorised persons (managers, farm
owners) and farm employees (ichthyologists, manual
workers) shows clearly that the vast majority of farm
owners have higher education, with more than half of
them having a university degree in fisheries, and only

Figure 1. Educational background (a) and experience (b) of the persons authorised to fishing.

(a)

Higher
professional
(12%)

Vocational (22%)
Higher (12%)

Secondary
professional

(10%) Professional

vocational (21%)

Secondary (23%)

(b)
Less than 5 years
in the profession (6%)  5-10 years in
the profession
Over 30 years in the (8%)
profession
0,
1% 10-20 years in
the profession
(14%)
20-30 years in
the profession
(31%)
(b)
Over 30 years Less thaith
in the profession years In eo 510 )
(18%) profession (5%)  9-10 years in
the profession
(12%)
10-20 years in
20-30 years in the profession
the profession (31%)

(34%)

Figure 2. Educational background (a) and experience (b) of employees of the entities under study.
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3% having primary education. In terms of experience,
41% of the authorised persons have more than 30
years’ experience, 31% have more than 20 years’ ex-
perience, and only 6% have less than 5 years’ experi-
ence (Fig. 1). On the other hand, the majority of
employers of the entities under study have no tertiary
education (only 24%, of which 12% have professional
education), most of them have vocational education,
21% of which have professional vocational education
(Fig. 2). It is worth noting here that none of the em-
ployees in this group had primary education, which
may be a result of the 1999 school reform that re-
sulted in most people having the opportunity to ob-
tain lower-secondary (i.e. higher than primary)
education. 34% of the employees have more than 20
years’ experience, 31% have more than 10 years’ ex-
perience, and only 18% have more than 30 years’ ex-
perience.

The authorised persons’ position on
spawner harvesting and its effect on ecology
and environmental protection as well as
social factors

The respondents’ position on the sense of harvesting
spawners is rather clear, with as many as 81% users
of lakes claiming that they are necessary for carrying
out stocking, and only 3% claiming that they are re-
dundant (Fig. 3). On the other hand, as regards the
environmental impact, 66% of respondents stated
that spawner harvesting had a positive effect, nearly
one in three respondents indicated that they had no
effect, and 4% stated it was detrimental (Fig. 4).
Analysis of the distribution of the responses to
the question about the respondents’ opinions on the
anglers’ approach to the issue of harvesting shows
that 31.9% anglers rate the harvesting as satisfactory,
31.9% as good, over 27% as poor, over 27% as very
poor, and only 8.3% as very good. The majority of re-
spondents (52.1%) rated their relationship with an-
glers as positive, and only 1.4% of respondents rate
this relationship as inadequate. When it comes to the
question as to which circles exert the strongest pres-
sure in the matter of spawner harvesting, the majority

They are redundant (3%)

They are needed but

one can do without
them (16%)

They are necessary for
carrying out stocking

operations (81%)
Figure 3. Distribution of responses to the question concerning the
purposefulness of spawner harvesting.

They are harmful for the
environment (4%)

They have no effect
on the environment (30%)

They have a positive effect
on the environment (66%)

Figure 4. Distribution of responses to the question concering the
impact of spawner harvesting on the environment.

of respondents agreed that it was mainly environ-
mental organisations i.e. those aiming inter alia at
maximum animal protection (53.4% of the re-
sponses) and anglers (30.0%), while scientists were
indicated by only 3.3% of the respondents (Table 3).

Assessment of methods concerning the
regulation of spawner harvesting

Table 4 presents the ratings of the particular ways of
regulating spawner harvesting. The best rated pro-
posal which scored 209 sum of ranks (SR) points was
the complete freedom for farms to act with regard to
spawner harvesting, which was also the only pro-
posal that was rated overall positively (Table 4). It is
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Table 3
Distribution of responses (%) to the question concerning the rating of spawner harvesting by various circles

Question Distribution of responses (%)
In your opinion, how do anglers fishing on your  very poorly poorly satisfactory well very well
waters rate spawner harvesting for the purposes 83 194 319 319 83
of the farm / PAA district? ’ ’ ’ ’ ’
How do you rate the relationship of your farm /  unsatisfactory satisfactory well very well
PAA district with anglers? 1.4 27.4 52.1 19.2
In your opinion, which circles exert the greatest environmental . o

' anglers . officials scientists
pressure in the matter of the lack of spawner organisations
harvesting purposefulness? 30.0 53.4 13.3 3.3
Table 4
Distribution of responses to the question concerning potential regulations on spawner harvesting
Question A B C D E F G H I J
SR 20 94 123 99 40 61 106 73 134 209
M 0.27 1.31 1.71 1.41 0.56 0.84 1.51 1.00 1.84 2.86
Me 0 1 1 1 0 0 1 0 2 3
Mo 0 0 0 0 0 0 0 0 0 5

Range 0-5, where O - a very poor rating, 5 - a very good rating

Issues: A. a total prohibition on spawner harvesting; B. a partial prohibition on spawner harvesting (prohibition concerning certain
species); C. spawner genetic monitoring (the selection of spawners for spawning based on genetic analysis results); D. spawner
harvesting allowed only in the lakes where spawning is impeded; E. spawner harvesting allowed only in the lakes where anglers or
environmental organisations give their consent; F. an obligation to release all spawners (regardless of their condition) back into the lake;
G. obligation to carry out spawning while alive; H. a prohibition on the sale of killed spawners; I. a prohibition on trade in live spawners;

J. complete freedom for farms to act with regard to spawner harvesting; SR - sum or ranks, M - mean, Me - median, Mo - modal value

worth mentioning here, however, that the proposal to
liberalise spawner harvesting was also opposed by
a good many respondents, resulting in an average
score of 2.86. The other proposals were mostly rated
very negatively, hence the modal value (the most fre-
quent rating) for proposals from A to  amounted to 0.
However, despite the overall negative rating of the
ideas, the proposal to prohibit trade in live spawners
scored 134 SR points, and spawner genetic monitor-
ing (the selection of spawners for spawning based on
genetic analysis results) scored 123 SR points. The
lowest rated proposals included a total prohibition
on spawner harvesting (20 SR points) and spawner
harvesting allowed only in the lakes where anglers or
environmental organisation give their consent (40 SR
points). As shown in Fig. 5, as many as 31.7% had
not heard of any of these potential proposals to regu-
late spawner harvesting, and only 4% were aware of

all of them. The most frequent ones included a par-
tial prohibition on spawner harvesting (prohibition

concerning certain species), chosen by 13.9% of the

All (4,0%)

J(5,9%)
1(6,9%)

None (31,7%)
H (1,0%)

G (8,9%)

F (10,9%)
A (6,9%)

E (3,0%)

D (4,0%)

C (3,0%)

Figure 5. Distribution (%) of responses to the question concerning

B (13,9%)

the knowledge of proposals to regulate spawner harvesting prior
to filling in the questionnaire. Descriptions as in Table 4.
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respondents, and an obligation to release all spawn-
ers (regardless of their condition) back into the lake
(10.9%).

Assessment of the negative and positive
consequences of the introduction

of a prohibition on spawner harvesting,
and the potential compensation for entities

According to the respondents, the worst consequences
of the introduction of a prohibition on spawner har-
vesting include the failure to carry out rational fisher-
(75.0% of the
respondents), a drop in stocking rates (65.8%), and
a reduction in fish population size (64.5%) (Fig. 6). The
least burdensome effects include, contrary to appear-

ies management operations

ances, the dismissal of fisherpersons (21.1%) and farm
closure (8.4%). As regards other responses which ac-
counted for less than 4% of their total number, these
included no adverse effects or fish dwarfing.

When assessing the positive aspects of the intro-
duction of a prohibition on spawner harvesting, as
many as 46.1% of respondents reported that they no-
ticed no positive effects of the introduction of such

regulations. On the other hand, 35.5% of

respondents indicated that it could contribute to an-
glers’ satisfaction, while 19.7% declared that it could
contribute to an increase in the population of large in-
dividuals. An increase in biodiversity, both biological
and genetic, was indicated by 3.9% of respondents
(Fig. 7).

Should a situation arise that spawner harvesting
is prohibited, the majority of owners of the entities
under study (56.6%) selected the option of higher
fees for anglers harvesting prized fish, including
predators, 34.2% selected higher fees for all anglers,
and 21.1% would prohibit taking prized fish from the
fishing ground. It is worth mentioning here that
15.8% of respondents stated that the losses resulting
from the introduction of the prohibition concerned
could not be compensated. The other responses,
which accounted for 3.9% of their total number, in-
cluded the exemption from stocking obligation, or re-
duction in lease payments (Fig. 8)

Discussion

In order to implement proper management strategies
in inland fisheries, including for spawner harvesting,
i.e. sustainable exploitation of fish stocks, a basic

Failure to carry out rational fisheries management operations

A drop in stocking rates

A reduction in fish population size

Need to amend the fisheries management plan

An increased number of cyprinids

Anglers’ dissatisfaction due to less successful catches

Reduced biodiversity

Financial problems of farms harvesting spawners

Eutrophication of waters

Dismissal of fisherpersons

I
]

Farm closure

Other

0 10

20

30 40 50 60 70 80

Figure 6. Distribution of responses (%) to the question concerning the negative consequences of the introduction of a prohibition on

spawner harvesting.
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Figure 7. Distribution of responses (%) to the question concerning the positive consequences of the introduction of a prohibition on

spawner harvesting.

Increased fees for anglers

harvesting prized fish

Increased fees for all anglers

Prohibition on taking prized
fish from the fishing ground

Cannot be compensated ‘

Increased fish harvesting ‘

Dismissal of fisherpersons

.
]

Increased limits for prized fish harvesting

Other

0 10

20

30 40 50 60

Figure 8. Distribution of responses (%) to the question concerning the possible ways to compensate farms for the prohibition on spawner

harvesting.

knowledge of the waters under management is re-
quired (Brdmick 2002). As can be seen in recent
addition to

socio-economic and ecological factors are also im-

times, iIn biological  aspects,
portant, as they are often crucial in making decisions
concerning water body management (FAO 1997,

Hickley and Tompkins 1998), and inappropriate

management of such delicate resources as lakes can
result in environmental degradation in their catch-
ments (Hecky et al. 2003). It is therefore not surpris-
ing that so many circles are so concerned to ensure
that these resources can be used for as long as possi-
ble, and that their level of management is of the high-
est possible standard. The presented study results
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demonstrate that the majority of entities authorised
to fishing have higher fisheries education. They
should therefore be prepared to introduce innova-
tions in harvesting spawners and handling them dur-
ing and after spawning, and yet the so-called
classical method for obtaining gametes (Czarkowski
and Kapusta 2016) is likely to continue to be used for
a long time, even though it potentially reduces the
survival rate of the future larvae (Cejko etal. 2015). It
should be borne in mind, however, that the method is
adopted all over the world, as it is simply inexpensive
(Pierce et al. 2012, Hiithn et al. 2014, Czarkowski
and Kapusta 2016). However, due to the intensive
development of aquaculture, larviculture, and con-
trolled breeding conditions, it is now much easier for
farms to both acquire the necessary stocking material
and produce it on their own, so that the demand for
live spawners is expected to decrease.

The application of the above-mentioned innova-
tions may result in a lower demand for spawners, but
these methods require not only longer experience
and greater labour input but also a greater financial
expenditure (Mickiewicz, 2016). A good example of
how the price of material affects farms’ decisions is
the regression in the management of the whitefish
Coregonus lavaretus (L.), observed for many years
(Trella et al. 2012), as the drop in stocking rate was
due to the very high price of stocking material, and it
is more profitable for fish farms to catch the vendace
Coregonus albula (L.) and stock waters with this spe-
cies. The expenditure on vendace stocking is mostly
recouped after 2 years, and not 3 or 4 years, as is the
case with whitefish stocking (Zacharczyk 2007,
Trella et al. 2012).

Currently, the species that is dominant in terms
of the stocking of lakes, rivers, and dammed reser-
voirs in Poland is the pike Esox lucius L. (Trella et al.
2019, Trella and Wotos 2021a, Trella and Wolos
2021b). These measures are due to the fact that the
pike is the species most preferred by anglers (Wotos
2000, Trella and Wotos 2021c) but also a species of
high ecological importance (Lampert and Sommer
2001, Craig 2008, Forsman et al. 2015), as it is the
main predator in many water bodies that plays a sig-
nificant ecological role in regulating the populations

of other fish species, especially cyprinids (Craig
2008, Trella and Wotos 2021c¢). Trella and Wotos
(2021a) demonstrated that the area of open waters in
Poland, stocked with pike since 2008, was over 80%,
and during the study period of 2005-2019, it ex-
ceeded the value of 87% by as many as 5 times. The
pike will probably remain the key species for years to
come, and the harvesting of its spawners will con-
tinue to be a necessity for fisheries management, not
only for lakes (Trella and Wotos 2021a, Trella and
Wotos 2021b, Trella and Wotos 2021c¢). The expen-
diture on stocking with this species will continue to
be high, with an increasing trend observed by Trella
and Wotos (2021a), which may be related to the rela-
tively high cost-effectiveness of fish stocking, as dem-
onstrated by Mickiewicz and Trella (2019), with
lakes of the Etk Lakeland serving as an example. It is
worth mentioning that the stocking was carried out in
order to counterbalance the high angling pressure,
fishing catches, and the impact of the cormorant
Phalacrocorax carbo (L.), rather than to restore the
population which was not endangered (Trella and
Wotos 2021a). However, studies into the effective-
ness of stocking lakes with the pike (Mickiewicz and
Trella 2019) and into dammed reservoirs (Trella and
Wotos 2021b) showed that there was a limit to the
economic profitability of stocking, where an increase
in the stocking rate did not translate into higher
catches of this species, and sometimes these catches
were even reduced.

The fishing users of lakes under study are char-
acterised by a strong aversion to potential changes
and innovations regarding the harvesting of spawn-
ers, even though genetic monitoring allows high ge-
netic variability of spawning stocks to be maintained
(Fopp-Bayat and Wisniewska 2010, Trella et al.
2012). A serious threat to genetic biodiversity is the
stocking with closely related stocking material ob-
tained from a small number of spawners, which can
result in inbreeding in the fish population, and the
impoverishment of its gene pool (Fraser 2008,
Leberg and Firmin 2008, Fopp-Bayat 2010, Trella et
al. 2012). It is common for inbred individuals to suf-
fer from a reduction in the quality of certain traits, re-
sulting e.g. in reduced fertility, reduced resistance to
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disease, and growth inhibition (Trella et al. 2012),
and the phenomenon is referred to as inbreeding de-
pression (Wang et al. 2002). This phenomenon is
caused by a reduction in heterozygosity, which re-
sults in the revealing of recessive genes (Fopp-Bayat
2010). This is why farms themselves should take an
initiative with a view to introduce such innovations,
in order for the fisheries management ex definitione
to be more rational.

The reluctance of the entities under study to radi-
cally change the situation, i.e. to introduce a com-
plete prohibition on spawner harvesting, is not
surprising, as the entities authorised to fishing must
primarily fulfil their obligations imposed on them by
the agreement with the Regional Water Management
Board, and the fisheries impact assessment. Carrying
out sustainable fisheries management operations on
lakes requires a rational fishing and stocking policy,
irrespective of whether it is done with fishing gear or
a fishing rod (Vehanen et al. 2002). This is why so
many persons authorised to fishing indicated that the
introduction of such regulations would virtually pre-
vent them from fulfiling the obligation to carry out ra-
tional fisheries management operations. It is
appropriate to mention the existing definition of ra-
tional fisheries management, as provided in Article
6.1. of the Inland Fisheries Act: Rational fisheries
management involves the use of the productive ca-
pacity of waters in accordance with the fisheries im-
pact assessment, in a manner that does not prejudice
the interests of the entities authorised to fishing in the
same drainage basin, with fish resources being main-
tained in biological balance, and at a level that al-
lows the future entities authorised to fishing to
economically use these resources. According to these
provisions, the productive capacity of waters should
be used in all fishing districts, yet due to their diver-
sity, the productive capacity varies drastically and
can be used with various intensity and by different
methods (Wotos and Falkowski 2003). Would a pro-
hibition on spawner harvesting dramatically improve
fish resources and result in a biological balance be-
ing maintained if, despite the absence of this harvest-
ing, there still had been high pressure exerted by
anglers and fish-eating animals, particularly the

cormorant? It is sufficient to mention here the recent
study by Napiorkowska-Krzebietke et al. (2020,
2021), with Lake Warnotty with the most numerous
cormorant colony in the belt of lake districts serving
as the example, where the presence of cormorants
(or, more precisely, their excrements) has resulted in
a significant increase in the phosphorus content and
chlorophyll a levels, and the occurrence of intense
cyanobacteria bloom in the lake waters, and, conse-
quently, in adverse changes in the functioning of the
entire aquatic ecosystem (Trella and Wotos 2021¢).

In turn, it is surprising that so many respondents
thought it would be a good idea for there to be com-
plete freedom of farms when it comes to spawner
harvesting. At present, liberalisation of law in this re-
spect is completely unrealistic (and irrational), espe-
cially as the entire fishing sector is currently under
fire from various organisations, not only environmen-
tal ones.

It might appear that the problem of the prohibi-
tion concerns the PAA to a lesser extent, as, under
anglers’ pressure, commercial fishing was ceased or
discontinued in many districts on waters belonging
to this association, which concerns e.g. the Torun or
Szczecin district. As a result of these decisions, in
2019, the total fishing yield in the lakes used by the
PAA was only 2.98 kg ha'!, while for company enti-
ties it was 7.80 kg ha! (Wotos 2020). Nevertheless,
the above-mentioned PAA district in Toruni which, in
2009, introduced a prohibition on fishing, retained,
as an exception, the opportunity to harvest spawners
for the purpose of supplying own hatcheries with re-
productive material (Wotos and Trella 2017). In
spite of these actions, protests are still organised in
front of the PAA District Board in Torun with slogans
“Stop the PAA harvesting”, in which numerous
groups of anglers participate to demand that the
spawner harvesting must be ceased, or the fish stock-
ing profile must be changed. Despite a lot of pressure
from anglers, more than half of the entities described
their relationships with anglers as good, and indi-
cated that it is the environmental organisations, and
not anglers, that demand an end to the harvesting of
spawners.
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Respondents indicated an increase in angling
fees as the main compensation for the potential pro-
hibition on spawner harvesting. According to a study
by Dawes (2009), which examined the effect of ac-
tual price increases on the relationship with custom-
ers, in this case with anglers, this would not be
a reasonable move, as an increase in prices, even
more drastic for prized fish, could imply a loss of the
customer (angler), and the cost of their “return”
would be many times higher. This is particularly true
in view of the fact that a trend towards increased in-
terest in sea angling has been observed in recent
years (especially in the Vistula and Szczecin Lagoon,
and in coastal zones, in the vicinity of major cities),
which is a more favourable alternative in terms of
permit prices (Trella 2012, Trella and Mickiewicz
2016, Trella 2018).

Conclusions

To summarise, the responses obtained from the ques-
tionnaires presented a broad view of the owners and
managers of the entities under study on the issue of
spawner harvesting. Given that the responses were ob-
tained from the users of almost 64% of the total area of
the lakes used for fishing and angling purposes in Po-
land, it can be concluded that this sample is highly
representative for the entire lake fisheries manage-
ment conducted not only in Poland but also in other
countries of our geographical region. As can be seen,
carrying out fish stocking management activities and
the harvesting of spawners require a comprehensive
approach, and the respondents themselves are mostly
aware of the possible changes and their effects on
management. The study was not intended to prove
whether this prohibition would be “bad” or “good” but
to present the approaches of persons authorised to
fishing to these potential changes.
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