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Abstract: The paper characterizes the status, trends and perspectives of irrigation in Poland after the
reforms in agriculture and technology. Irrigation in Poland has supplemental character. It is used in
short periods during the growing season and plays an important role in mitigating the effects of
drought on crop production. Sub-irrigation from ditches is applied on permanent grasslands, sprin-
kling — in field cultivation of arable crops, sprinkling and drip irrigation — in vegetable growing in
open areas, micro-jets and drip irrigation systems — in orchards. Drip irrigation and micro-jets sys-
tems are also applied in plant cultivation in greenhouses.

Under the economic conditions of Polish agriculture irrigation is often an unprofitable measure.
The existing irrigation systems and facilities are only used to a small extent. After changes in the
forms of ownership in agriculture, the large-area sprinkling systems were degraded. Small irrigation
systems, mainly drip irrigation and micro-sprinkler irrigation, have recently become more common in
private farms. Sub-irrigation systems are largely degraded and used only to a small extent if at all. In
order to use these systems more effectively, it is necessary to reconstruct and modernize them. In
many cases the factor preventing the use of irrigation systems is the deficit of water of required qual-
ity and its availability. Besides unfavourable economic conditions, it is one of the main limitations in
the development of irrigation in Poland.
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INTRODUCTION

The new economical situation after 1989 — opening of the Polish market to the
subsidised agriculture production of the EU and internal tax policy towards state-
owned farms deteriorated the existence of farmers’ families, particularly of agricul-
tural workers and initiated new tendencies in the functioning of agriculture.

The transformation of the Polish agriculture in the 1990s concerned mainly
the state-owned farms, which occupied 18.5% of the agricultural area in 1989. As a
result of the selling/buying and leasing transactions, the area of land remaining in
the public sector in 2002 amounted to 5.5%. Simultaneously with privatisation, the
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enlargement of farms but also their and abandonment for economical reasons were
observed.

Transformation in the agricultural sector, the development of agricultural
markets and adjustment to the European Union legislation led to the present status
of agriculture and irrigation systems. Some positive tendencies are observed con-
cerning economical aspects of irrigation but there are also some unexpected trends:
over-production in agriculture and social problems connected with increasing un-
employment.

The paper gives an overview of the present status of irrigation in Poland as
well as its anticipated development.

STATUS OF IRRIGATION IN POLAND

Poland is situated in a transitory temperate climate zone, influenced by a mild
oceanic climate from the west and a dry continental climate from the east. Climatic
conditions in Poland are characterized by considerable weather variability over
both long (years) and short (days, weeks) periods of time. The annual mean air
temperature is +7.5°C. The annual precipitation amounts to 630 mm and during the
growing period (April-September) it reaches on the average 350 mm. In that pe-
riod, potential evapotranspiration in most areas of the country exceeds precipita-
tion, resulting in water deficit, especially on light soils with low water-holding ca-
pacity. The driest regions of Poland include almost entire central region, north-
western and mid-eastern parts of the country. These regions are most threatened by
frequent and most severe droughts with annual rainfall less than 300 mm. Low pre-
cipitation and high potential evapotranspiration influence water resources and cre-
ate water management problems in these regions.

Irrigation in Poland has supplemental character; it is used in short periods dur-
ing the growing season, especially in regions with severe and frequent droughts.
Statistically, the irrigation is needed once every three years. There are years when
crops cultivated in Poland do not require irrigation during the growing season. In
wet years the role of irrigation is marginal. Only in fruit and vegetable farming ir-
rigation is essential every year. Generally, taking into account the whole agricul-
tural area in the country, the role of irrigation in agriculture is marginal because of
very small irrigated area (0.5% of the total agricultural land area).

Irrigation in Poland plays an important role in mitigating the effects of drought
on crop production locally, in areas of light soils with valuable crops, where dry
spells are likely to occur, leading to substantial losses in yields. In extremely dry
years (e.g. 1992 and 2000) up to 40% of the country area is affected by drought.
Average decrease in crop yield is estimated at 10—40% as compared to the normal
year.
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Till the beginning of the sixties, the main attention in the domain of irrigation
in Polish agriculture was paid to the permanent valley grasslands with sub-
irrigation systems, constructed on about 0.5 min ha. In the middle of the sixties, the
attempts to install the irrigating equipment in the field crop cultivation were com-
menced. Initially, the portable sprinkler systems, semi-portable and stationary sys-
tems were used. Gradually with time, the equipment became mechanized; mainly
side-roll wheel systems and reel hose travelling guns were in use. In state-owned
large farms, the centre pivot pipelines were employed. Due to changes in the na-
tional economy after 1989, big state-owned farms were liquidated, large-area
sprinkler irrigation systems were abandoned and their use was stopped. At the end
of the seventies and in the eighties several forms of micro-irrigation were intro-
duced instead, mainly microsprinkler irrigation in orchards. Parallelly, drip irriga-
tion was widely developing in orchards and greenhouses.

Nowadays, three types of irrigation systems can be distinguished:

1. Systems of gravitational irrigation on permanent grassland in low-lying river
plain areas situated in the direct vicinity of lowland rivers on vast reclaimed
lowland post-swampy territories, in which sub-irrigation is applied. Such sys-
tems consist of a network of ditches and control structures supplemented with
a network of drain pipes in some irrigation units. Three techniques for maintain-
ing groundwater level in these systems are used: controlled outflow, sub-
irrigation with a constant water level, sub-irrigation with a regulated water level
(groundwater level management) (BRANDYK ef al., 1993). Sub-irrigation is used
in river valleys on permanent grasslands all over the country, yet mainly in the
lowland regions (north and central Poland).

2. Systems with pressure irrigation. These systems include sprinkler and all types
of micro-irrigation, i.e. drip, microsprinkler and subsurface irrigation of inten-
sive root, industrial and greenhouse crops, horticultural crops in open air and in
orchards (LABEDZKI ef al., 2006). Sprinkler irrigation is concentrated chiefly in
the western and central part of the country, in regions with relatively low pre-
cipitation and with fertile soils. Micro-irrigation systems are developing faster
than any other type of pressure irrigation in Poland.

3. Flood irrigation. There are only small areas irrigated by flooding — 300 ha in
2004 (Tab. 1). This method of irrigation is used to a very small extent because
of great water demand and low irrigation effectiveness.

According to official data (Rocznik statystyczny ochrony srodowiska, 2005),
border irrigation was also used till the nineties (Tab. 1), but there are some areas
where it is still in use (the Ner River valley).

The total area of irrigated land (equipped with irrigation systems — large part
of it is not used nowadays) is 452 thousand hectares: 401 thousand hectares of
gravitational systems on grasslands and 51 thousand hectares of pumped systems in
arable lands (Rocznik statystyczny, 2005).
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Table 1. Irrigated area in Poland and water uptake for irrigation [Statistical..., 2005]

Year Irrigation method
total sub-irrigation sprinkling | flood irrigation | border irrigation

Irrigated area, ha

1990 301 500 284 950 10 300 2550 3700

2004 80 100 75 600 4200 300 -
Water uptake, hm®

1990 519 - - - -

2004 88.5 84.5 3.5 0.5 -

The area of irrigated lands has dropped dramatically since the beginning of the
nineties, due to changes in national economy and economic conditions in agricul-
ture (from about 300 000 ha in 1989-1990 to 80 000 in 2004). Irrigated area de-
creased by 73% in comparison with the 1990 (Tab. 1). On the country average the
area irrigated in 2004 was 0.5% of the total agricultural land area. In the driest re-
gion of Poland — the Kujawsko-Pomorska province — 1.1% of agricultural land area
was irrigated. In the official government publications there is no data on micro-
irrigation but total area under micro-irrigation in Poland can be estimated at about
5 000-10 000 ha.

Total water consumption for agricultural and forest irrigation and for filling
fish ponds equals about 1 km®y " and its share in the total water consumption in
the national economy is 10%. In 2004, water withdrawal for irrigation was about
89 hm’ including 3 hm’ of waste waters. Since 1990 water consumption for irriga-
tion has decreased by 83% (Tab. 1). The decrease in water use since the nineties
has been caused by the decrease in irrigated area.

Under the current economic conditions of Polish agriculture irrigation is often
an unprofitable measure. That is why the existing irrigation systems and facilities
are hardly used. Irrigation facilities undergo degradation. Economic situation in
agriculture and a lack of funds in farmers, farmer associations and local govern-
ment units responsible for amelioration in the catchment are the main reasons for
the negligence of the proper use of reclamation systems and facilities, for the cessa-
tion of the maintenance and conservation of irrigation system and for controlled
water management. Decreasing interest in the utilization of water facilities is ob-
served. Large areas of agricultural lands are abandoned because of decreased inter-
est in fodder production and its market prices. Additionally, land ownership and
land structure (small farms, conflicts of interest in the exploitation of water systems
that involve the area of several farms) are unfavourable and cause some problems
in proper water management.

Sub-irrigation systems are largely degraded and hardly ever used. It can be es-
timated that about 20% of irrigation network and facilities are degraded. From the
remaining 80%, only about 20% of existing and working sub-irrigation systems are
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in use every year. It is necessary to reconstruct and modernize these systems.
A lack of modernization and improper exploitation of the systems and facilities
restrict competent water management and result in decreased crop production.

The process of degradation of irrigation systems concerns also sprinkler irriga-
tion systems in arable land. After the change of the ownership in agriculture the
large-area sprinkling systems were degraded. Small irrigation systems have re-
cently become more common in private farms.

Irrigation is considered the most pro-ecological branch of agriculture and rec-
lamation. Presently, the impact of irrigation on environment is negligible. The im-
pact can be significant when intensive sprinkler and micro-irrigation is performed
in intensively fertilized cropping. There is some evidence that the extraction of
groundwater for sprinkler irrigation could have some negative influence on pro-
tected peatlands neighbouring arable lands.

Sub-irrigation in river valleys is an environment-friendly measure. Maintain-
ing appropriate soil moisture of organic soils and suitable water levels in rivers and
tributaries as well as in canals and ditches contributes to the protection of peatlands
and natural habitats in a river valley by breaking their further degradation and al-
lowing extensive fodder production at the same time.

IRRIGATION WATER REQUIREMENT

The large variability of meteorological conditions (the periods of severe
droughts and torrential rainfalls), soil types and river flows make water demands
for crops and irrigation uncertain. Water requirements for irrigation vary consid-
erably in a time scale of a few days and there is no possibility to generate reason-
able fixed instructions in the irrigation control systems. The irrigation water re-
quirement is especially high during very dry periods when rapid depletion of soil
moisture is observed and water resources become limited at the same time.

Water requirements for irrigation of a given crop depend on meteorological
conditions in the growing period and soil moisture retention. In Poland, precipita-
tion in the winter period and the amount of water stored in soil after winter (at the
beginning of the growing period) is of great importance. After winter soil moisture
content often meets crop water demands till late spring and modifies considerably
the irrigation water requirements.

Mean water demand of high yielding crops under climatic conditions of cen-
tral Poland is estimated at:

— 300400 mm for crops of short growing period (to the end of July) and small
water demand, e.g. cereals, early potatoes,

— 400-500 mm for crops of long growing period (to the end of September) and
moderate water demands, e.g. potatoes, sugar beet,
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— 500-600 mm for crops of long growing period (to the end of September) and
great water demands, e.g. fodder crops, vegetables.

Taking into account soil moisture retention in the form of total available soil
water equal to 100—120 mm in medium textured soils and the mean precipitation in
a growing period equal to 300 mm in central Poland, one can estimate crop water
deficits indicating net irrigation water requirements. It can be assumed that irriga-
tion water demands for most irrigated crops in central Poland are about 50-300 mm
in an average year (Tab. 2).

Table 2. Net irrigation water requirement N in a growing period in central Poland

Crop | Growing period N, mm
Rye April — July 0-50
Winter wheat April — July 60-80
Oat April — July 0-50
Maize April — September 50-70
Rape April — July 20-30
Alfalfa April — September 80-100
Early potatoes April — July 50-100
Late potatoes April - September 100-150
Pastures April — September 90-120
Yellow lupine April — July 100-150
Vetch April — July 200-250
Sugar beet April — September 50-120
Fodder beet April — September 80-150
Carrot May — September 150-200
Early vegetables May — July 50-200
Late vegetables May — September 200-300
Berry crops varied 170-250
Orchards varied 200400
Permanent grassland April — September 50-150

On the average, regarding precipitation, water resources should be sufficient
to satisfy irrigation demands. However, water deficits can occur in dry years in re-
gions of small water resources, making irrigation impossible. It is estimated that in
many regions of Poland, further development of irrigation could be determined and
restricted to a great extent by the availability of water resources. In many cases the
factor preventing irrigation system is the lack of water due to the co-occurrence of
drought and low water tables in rivers and consequently, the decreased useful ca-
pacity of lakes and retention reservoirs.
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LEGAL AND INSTITUTIONAL STATUS OF IRRIGATION

Irrigation systems, facilities and structures belong to land reclamation systems.
According to the Polish Water Act (2001), land reclamation facilities are divided
into two types. “Basic land reclamation” facilities include canals, small rivers and
streams being important for agriculture, hydraulic structures in these streams used
for damming water, regulation of discharge, water intake, pumping stations and so
on. “Specific land reclamation” facilities include ditches, small water courses for
supplying water to irrigation systems, pipelines, sprinkler and micro-irrigation sys-
tems.

OWNERSHIP OF IRRIGATION SYSTEMS

Sprinkler and micro-irrigation facilities and systems are made by individual
farmers and are a private possession of farmers, groups of farmers or a private
company. Legal status of sub-irrigation systems is more complex. The State Treas-
ury is the owner of “basic” land reclamation facilities. They include basic water
facilities such as water structures for damming water, control discharge, weirs, wa-
ter intakes, reservoirs, canals, primary delivery system. Secondary and tertiary de-
livery systems including canals, ditches, small water structures and other facilities
for distributing water in the field are the possession of farmers through the owner-
ship of land on which these facilities are located.

STATUS OF IRRIGATION MANAGEMENT, OPERATION AND MAINTENANCE

In the 1990s legal and organisational changes were introduced to prepare for
the transition from the management of freshwater resources by voivodship admini-
stration within the traditional structures of the territorial division of the country to a
river basin based management system. The Water Act legislated by the Polish Par-
liament in 2001, which is the binding legal document in Poland, takes into account
modern principles of water management in river basins and provides greater par-
ticipation of water users and local governments in water resources management.

There are different institutions that govern and manage irrigation systems at
various levels and are responsible for irrigation water supply. Irrigation manage-
ment is connected with the forms of ownership, the methods of irrigation and the
levels of tasks. The data concerning operation and maintenance of irrigation sys-
tems and the amount of used water, published in the official statistical yearbooks,
are not fully reliable. The main reason for this is that government administration or
local authorities do not keep a record of the number of private small irrigation sys-
tems and facilities, the irrigated area and the amount of used water. It concerns
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mainly sprinkler irrigation but the operation and maintenance of sub-irrigation sys-
tems located on private farms are also not recorded.

Since 1989, when political and social changes in the national economy have
started, Poland has devolved a range of water management tasks from state agen-
cies to participatory, autonomous, financially self-supporting organizations. After
the forms of property in agriculture had changed, the irrigation management policy
has also changed adequately. There has been an upsurge in efforts to transfer man-
agement of irrigation systems from government agencies to farmers and farmer or-
ganizations. Farmers and organizations of irrigation water users have been increas-
ingly assuming a pivotal role of responsibility and authority for irrigation manage-
ment.

The above status of irrigation management is more or less stable. It can be re-
garded that the process of irrigation management transfer has been finished accord-
ing to the binding law acts, mainly the Water Act.

The issue of land reclamation is treated separately in the new Water Act.
Separate chapters are devoted to irrigation, drainage, water associations and flood
protection. In the Water Act, water bodies important for regulating water condi-
tions in agriculture are distinguished. Local authorities are responsible for the ad-
ministration and management of these bodies. Institutional framework for irrigation
in Poland includes only water users associations being voluntary farmers’ organiza-
tions that utilise common irrigation facilities and systems. Legislation regulating
the establishment and operation of water users associations is contained in the Wa-
ter Act.

Farmers are responsible for irrigation infrastructure located in their fields. Lo-
cal agencies — the Voivodship Councils of Land Reclamation and Water Facilities
— functioning on behalf of the Voivode are responsible for irrigation infrastructure
being in the ownership of the State Treasury (water delivery facilities; water struc-
tures for damming water and controlling discharge; weirs; water intakes; reservoirs,
streams and lakes being the source of water for irrigation, canals, primary delivery
system).

Arrangement of the plans of irrigation should be considered in accordance
with plans of water management in watersheds, the country and provincial devel-
opment strategies, the plan for land management of a province and the local plans
of land management.

Regulations and rules concerning operation and maintenance of irrigation sys-
tems include specific references to the forms of ownership, the methods of irriga-
tion and the levels of tasks.

Sprinkler and micro-irrigation systems, being a private possession of farmers,
groups of farmers or a private company, are individually managed, operated and
maintained by the owners. The use of ground- or surface water by farmers for pres-
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sure (sprinkler, drip) irrigation is an object of the law. Individual decisions for

permission to use water for irrigation are based on the Water Act.

Operation and maintenance of sub-irrigation systems are more complex. Sub-
irrigation systems are jointly managed by farmers, farmer associations and agen-
cies. The tasks of operation and maintenance are also done jointly by them.

Farmers are responsible at the tertiary level. They manage irrigation in the
field according to their demands. The duty to maintain water structures located in
farmers’ fields is enforced by the law — The Water Act. Farmers can form water
users associations which act at the secondary level. It is their major responsibility
to manage most operation and maintenance activities performed in irrigation sys-
tems. These organizations are governed and controlled in a democratic manner by
those who benefit from and pay for the services they supply. They are financed by
their participants through an annual membership fee. Water users associations in
Poland have their basis in the Water aw Act, which regulates their establishment
and operation.

Local agencies — the Voivodship Council of Land Reclamation and Water Fa-
cilities — are the units administering water bodies which, regarding their use for
agriculture, are separated from the Regional Water Management Boards. They
manage at the main (primary) level. They are responsible for water supply to sub-
irrigation systems and for operation and maintenance of water delivery facilities
and streams, lakes, reservoirs and main canals being the source of water for irriga-
tion. They render services for basic land reclamation structures and the mainte-
nance and use of land reclamation structures. Within their competencies, there are
building, operating and maintaining flood embankments.

Besides individual farmers’ issues, actual determinants of various operation
and maintenance activities are strictly connected with the state of water manage-
ment in agriculture, particularly with the state of amelioration and exploitation of
the existing irrigation systems. There are restricted possibilities of proper use of
irrigation systems in agricultural areas and simply, there is a negligence of the use
of irrigation systems and water facilities. Basic reasons for this situation include:

— the lack of proper conservation of running waters and ditches that does not allow
for carrying planned irrigation,

— the lack of instructions and control devices which makes the control of irrigation
difficult,

— the lack of financial means to cover the costs of water uptake that decreases the
intensity of irrigation,

— the lack of agreements regulating water uptake for irrigation in dry years be-
tween responsible agencies and farmers which limits the extent of irrigated
areas,

— decreased interest of farmers in crop production that results in agro-technical
negligence and affects the effectiveness of management on irrigation objects.
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Because of private land ownership, proper operation and maintenance depends
on the farmers’ interest and the farmers’ awareness of the need to implement the
instructions of operation and maintenance. Different actions undertaken are ex-
ceedingly difficult since most part of irrigation systems is in private hands and the
acceptance and participation of the owners in various projects is indispensable.

FUTURE PERSPECTIVES OF IRRIGATION IN POLAND

Political and economical changes in Poland, in its early stage, caused consid-
erable reduction of irrigated land. At present, slight increase in the area of irrigated
land, especially in vegetable and fruit farming that use drip irrigation, is observed.
It is assumed that the development of this type of irrigation will run parallelly to
the development and intensification of agriculture. There is no need, except finan-
cial subsidies, to undertake any special actions to stimulate development of this
type of irrigation. It is expected that increased use of groundwater for this type of
irrigation may cause unfavourable changes in the environment. However, it might
become necessary to limit groundwater uptake. More difficult situation is observed
in irrigation of field crop cultivation and grassland farming. One of the conditions
of the development of irrigation is the organisation of training courses, as it is es-
sential to implement appropriate methods of the use of land reclamation systems,
especially by means of regulating the groundwater level.

The transformations proceeding in agricultural areas have slowly affected the
mentality of rural population, changing also their views on irrigations. During the
recent years, three new factors have exerted an accelerating influence on these
viewpoints:

— increased frequency and intensity of droughts and long-lasting rain-free periods
(3-5 weeks) in Poland, with high insolation and high air temperatures. In the
case of water retention deficits in the area it leads to dramatic deficits of water in
the soil, which, in consequence, causes meaningful lowering of crops and creates
an uncertainty in economic planning of the farm activities,

— the intensification of agricultural production, being forced by the internal do-
mestic and all-European free-market competition; its stabilization is necessary
every year because only then it is possible to conclude various contracts with the
users of agricultural crops,

— the necessity of reaching high quality of the majority of agricultural products;
one of the examples may be the consumable potatoes, especially for collective
nutrition; their indispensable qualitative standard (size; shape, equality) may be
reached only under the conditions of sprinkler irrigation, i.e. in the conditions of
stable optimal soil humidity.

As far as the technique and the irrigation systems are concerned, they are and
will be in the nearest future similar to the systems used in other European coun-
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tries. They are and they will include the sprinkling machines in agricultural field
cultivations, sprinkling machines and drip irrigation systems in vegetable farming,
various micro-irrigation systems in greenhouses and orchards. In the near future,
the role of micro-irrigation of intensive root, industrial and greenhouse crops, hor-
ticultural crops in open air and orchards in private farms will increase.

On permanent valley grasslands, gravitational sub-irrigation systems will re-
main in the future as a source of fodder and a way of healthy cattle feeding. They
also have a great role in the preservation of biodiversity and organic soils in river
valleys.

One may say that it is not the technique which will be the barrier to the devel-
opment of irrigation in Poland but the economics and the availability of water, in
sufficient quantities and of suitable quality.

The challenges for the government, regional councils, local administrations of
amelioration and water management, farmer associations and farmers themselves
for now and for the nearest future in the field of irrigation in Poland are:

— to restraint decapitalization of irrigation systems,

— to improve and modernize irrigation systems,

— to creation favourable economic conditions in agriculture for the investment,
maintenance and performance of irrigation,

— to implement modern energy- and water-saving methods and techniques of irri-
gation,

— to improve the efficiency of irrigation,

— to optimize water distribution and water management in irrigation systems and
in the catchment,

— to implement various measures in order to increase local water resources of good
quality and their availability.

The significance of irrigation will increase with the intensification of agricul-
ture e.g. horticulture, orchards, seed crops. Studies show (NYC and POKEADEK,
2007) that under conditions of climatic and economical changes and considering
sustainable development of Polish agriculture, the irrigation area will increase up to
2.1 min ha, including 1.6 mIn ha on permanent grasslands and 0.5 miIn ha on arable
land and in orchards. MIODUSZEWSKI (2007) writes that 3—4% of arable lands
(without sub-irrigated area) should be irrigated in the near future.

The success of irrigation projects depends strongly on management. There is
an increasing conviction that systems operated by water users seem to have higher
success than those publicly operated. For this reason there is a tendency of transfer-
ring the management of public irrigation districts to the water users (privatisation).
Generally, funds are inadequate for the maintenance. There is a number of trans-
formations of institutional arrangements in Poland, which were employed to man-
age irrigation schemes into more efficient and effective ones. Some schemes in-
volve the transfer of the operation system to local governments through regional
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boards and farmers (water users associations), others are based on involving private

sector entities into the management process.

Development of irrigation depends first on the economical situation in agricul-
ture — development of the market for agricultural products. Following factors will
stimulate the development of irrigation:

— maintenance and adequate exploitation of the so called “basic land reclamation
facilities” including reservoirs and canals maintained by the State,

— popularisation among farmers and implementation of modern irrigation systems
and water-saving technologies through training courses,

— creation of legal, financial and institutional possibilities for regional water sup-
ply systems for irrigation,

— activation of farmers’ participation in the planning of irrigation development and
water resources management, with special emphasis on activities oriented on the
protection of water-related ecosystems and improvement of ecological status of
surface waters,

— eclaboration of new rules for co-operation leading to undertaking common ac-
tions by agencies responsible for irrigation,

— establishing boards (organizations) responsible for integrated water management
in small river catchments, satisfying needs of all water users, including irrigation
systems.

Different measures appropriate for making irrigation effective and environ-
mental-friendly should be undertaken., The most important among them are: the
development of irrigation systems as an element of integrated water management
system in a catchment, development and use of the technology of sub-irrigation to
protect wetlands and organic soils through regulated run-off, improving the opera-
tion of irrigation systems through automation and mechanization, development of
appropriate irrigation systems and practices under different soil, plant and climatic
conditions in order to achieve optimum yields with high water use efficiency, im-
proving the quantity and quality of yields through improved agrotechniques and
the introduction of new varieties, saving water and fertilizers through the schedul-
ing and monitoring of irrigation and fertilization, optimization of pesticides and
nutrients application adequately to the natural pedoclimatic conditions of the area
and water supply, fertigation.

Irrigation in Poland is — and should be — seen as an element of integrated wa-
ter management in a river catchment. So the problems, objectives, options and vi-
sion in irrigation should be seen in the context of water management. The scale of
problems to be solved for upgrading the management of water resources to the re-
quired state (taking full account of the principles of sustainable development) has
been well recognized in Poland.
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STRESZCZENIE

Nawodnienia w Polsce — obecny stan po reformach w rolnictwie i przyszly
rozwoj

Stowa kluczowe: eksploatacja, nawadnianie, rolnictwo, systemy nawodnien, utrzy-
manie

W pracy przedstawiono obecny stan nawodnien w Polsce, jak rowniez trendy i
perspektywy nawodnien. Nawodnienia w Polsce maja charakter interwencyjny,
likwidujacy okresowy niedobdr opadow. W dolinowych trwatych uzytkach zielo-
nych stosuje si¢ nawodnienia podsiakowe z systemem rowow, w uprawach polo-
wych — deszczowanie, w warzywnictwie na otwartych polach — deszczowanie i na-
wodnienia kroplowe, w sadownictwie i w uprawach szklarniowych — mikrodesz-
czowanie i nawodnienia kroplowe.

Po zmianach wtasnosciowych w rolnictwie wielkoobszarowe deszczownie
ulegly znacznej lub calkowitej dewastacji. Systemy nawodnien podsiagkowych sa
roOwniez w znacznym stopniu zdewastowane i wykorzystywane w niewielkim stop-
niu. W celu zwigkszenia efektywnosci tych systemow, nalezy je odbudowac i zmo-
dernizowac. W ostatnich latach obserwuje si¢ rosnaca rolg mikronawodnien w sa-
downictwie i w polowych uprawach warzywniczych, w prywatnych gospodar-
stwach rolnych nastawionych na taka produkcje¢, w ktérych nawodnienia gwarantu-
ja stabilizacje plonu dobrej jako$ci na poziomie przynoszacym zysk. Taki trend
bedzie si¢ nasilat w najblizszych latach.
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W aktualnych warunkach ekonomicznych rolnictwa w Polsce nieoptacalne
jest nawadnianie prawie wszystkich upraw polowych, z wyjatkiem ziemniakow.
Optacalne jest natomiast nawadnianie upraw warzywniczych i sadowniczych.

Urzadzenia i systemy nawodnien ci$nieniowych sa zarzadzane przez ich wita-
scicieli, tj. rolnikdw, grupy rolnikow (producenckie) lub prywatne firmy. Systemy
nawodnien grawitacyjnych w zakresie melioracji szczegdélowych sa zarzadzane
przez rolnikow — wilascicieli gruntdow i urzadzen na nich si¢ znajdujacych badz
przez spotki wodne, jesli ci rolnicy sa czlonkami spoétki. Realizuja oni zadania
z zakresu prowadzenia nawodnien i utrzymania urzadzen. W zarzadzaniu nawod-
nieniami grawitacyjnymi uczestnicza jeszcze wojewodzkie zarzady melioracji
i urzadzen wodnych, ktore sa odpowiedzialne za dostarczenie wody do systemow
nawodnien, jak rowniez eksploatacj¢ i utrzymanie urzadzen melioracji podstawo-
wych temu stuzacym (budowli pigtrzacych, budowli ujeciowych, kanatéw, beda-
cych zrodlem wody do nawodnien).

Dalszy rozw6j nawodnien w Polsce moze by¢ w znacznym stopniu ograniczo-
ny, poza niekorzystnymi uwarunkowaniami ekonomicznymi, zasobnos$cia zrodet
wody do nawodnien, a w przypadku mikronawodnien — rowniez jakoscia wody.
Juz obecnie w regionach (np. na Kujawach), wyposazonych w urzadzenia nawad-
niajace, w suchych latach nie mozna prowadzi¢ nawodnien z powodu zbyt niskich
stanow wody w ciekach, jeziorach i matych zbiornikach sztucznych, bedacych zro-
dtem wody do nawodnien.
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