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GLOSSARY  

Aeration – enrichment, air supply (oxygen required 
for breathing).
Agrotechnical measures – see Biotechnical mea-
sures.
Amelioration – (= Land amelioration) – land im-
provement, reducing the adverse effects of climatic 
conditions and ensuring the long-term use of natu-
ral resources.
Anthophile – an organism that feeds on flower nec-
tar and pollen.
Biodiversity (also biological diversity) – diversity of 
living organisms, biological communities, and eco-
systems. Various levels of biological diversity are 
distinguished: genetic diversity, diversity of species, 
diversity of ecosystems (habitats).
Biologically valuable grassland – a term used 
within the context of the Rural Development Pro-
gramme of Latvia, which includes the EU protected 
grassland habitats (all semi-natural grasslands in 
Latvia) and grassland habitats significant for birds. 
Biotechnical measures – active action of habitat 
management to conserve it in a particular state. 
Biotechnical measures are, for instance, cutting 
shrubs, mowing and gathering of grass. Biotechni-
cal measures also include agrotechnical measures. 
See also Habitat Management, Habitat restoration 
and Habitat creation.
Birds directive – Directive 2009/147/EC of the Eu-
ropean Parliament and of the Council of 30 Novem-
ber 2009 on the conservation of wild birds.
Drainage – here – artificial removal of surface and 
sub-surface water from an area. 
Ecological restoration – see. Habitat restoration.
Ecosystem – concept that is wider than the concept 
of habitat. Ecosystem is a self-regulating thermo-
dynamically open system existing in a biospheric 
space and time, which consists of biotic and abiotic 
components and where the internal and external 
exchange of substances, energy and information 
occurs.
Ecotone – transitional zone between two habitats 
(ecosystems) that differ in environmental condi-
tions, where the environmental conditions and spe-
cies of both habitats meet and interact, thus creat-
ing a unique set of environmental conditions and 
species. For instance, a forest edge is an ecotone 
between a forest and a grassland. 
Epigeic invertebrate – invertebrate species that 
live above the soil surface.
European Union protected habitat – a habitat that, 
in terms of environmental conditions and commu-
nity of species, conforms to any of the habitat types 

listed in Annex I to Council Directive 92/43/EEC of 
21 May 1992 on the conservation of natural habitats 
and of wild fauna and flora. 
Eutrophication – raising of primary plant produc-
tion caused by an increase in nutrient concentra-
tion in soil and enhanced use of nutrients. The term 
eutrophic is derived from Greek and means – well 
fed. Eutrophication is a natural process, however, 
human influences considerably accelerate this pro-
cess.
Ex-arable land – arable land, where ploughing has 
been discontinued and wild annual or perennial 
plant species (mostly field weeds) have spread. It is 
not overgrown with trees and shrubs (not a forest) 
and has not transformed into a semi-natural grass-
land. Over time, the abandoned ex-arable land grad-
ually becomes covered with forest; ex-arable land 
that is mown or grazed gradually transforms into 
a grassland.
Expansive species – a local plant or animal species 
that starts dominating and suppresses the species 
characteristic of the habitat, thus compromising 
the conservation status of the habitat. Expansive 
species can include either species characteristic of 
a particular habitat or species that do not belong 
in the habitat. For example, the meadowsweet Fili-
pendula ulmaria in wet meadows is always present 
in small quantities (it is a species characteristic of 
such habitats), however, after the meadow is aban-
doned, it becomes expansive – begins to dominate 
and outcompete other plant species.
Fallow land – see Ex-arable land.
Favourable condition – the habitat in particular 
site is in good condition in terms of vegetation 
structure, characteristic species richness, and man-
agement.
Favourable conservation status – the natural 
range and the area of the habitat is stable or ex-
panding; the specific structures and functions of the 
habitat that are required for long-term existence of 
the habitat exist and it is expected that they will ex-
ist in the nearest future; the conservation status of 
the habitat characteristic species in the territory of 
the member state is favourable.
First and/or second brood – grassland birds may 
have two broods. The first brood occurs in spring. 
The second brood only occurs when the young of 
the first brood have successfully matured. Not all 
bird species have the a second brood. Repeated 
brood is a brood that occurs after the death of the 
first brood (destruction of the nest).
Forbs – a term used in agronomy and botany to 
denote herbaceous plants (herbs) that are dicoty-
ledons (a class of angiosperm plant group, which 
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unites plant species, the embryos of which have two 
cotyledons and predominantly have taproot, not 
racemose root). In grassland management all plant 
species, for the purposes of their nutritive evalu-
ation, are divided into grasses, legumes (they are 
also forbs, but can fix atmospheric nitrogen), forbs 
(economically less valuable part of the sward, but 
they provide the greatest diversity of species), and 
sedges and rushes.
Fragmentation – here – the division of habitat into 
smaller, changed in shape and mutually isolated ar-
eas. Grassland habitat fragmentation is caused by 
intensification of agriculture, as well as abandoning 
of grasslands. The antonym of the term connectivity.
Grasses, also gramineous plants – species of the 
family Poaceae. 
Grassland – a territory, where the vegetation con-
sists of perennial grasses, forbs, sedges and rushes.
Grassland sown on arable land – arable land, the 
culture sown in which includes perennial grasses 
(Poaceae) or legumes and which is renewed at least 
once every five years.
Grazing season – number of days per year, when 
grazing animals stay in the pasture and feed on the 
grass of the pasture. See also Seasonal pastures and 
Year-round pastures.
Groundcover – a layer of vegetation developed by 
the sum total of herbaceous plants, dwarf shrubs, 
mosses and lichens. See also herb layer.
Habitat – this book uses the concept of habitat in 
the meaning of Council Directive 92/43/EEC of 21 
May 1992 on the conservation of natural habitats 
and of wild fauna and flora referring to the habitat 
of a species. Habitat is a living environment of an-
imal, plant, lichen or mushroom species, which is 
characterised by specific abiotic and biotic factors 
and where the individuals of the particular species 
live. 
Habitat conservation status – a set of influences 
that affects the habitat and habitat specific species 
and can affect the distribution of the habitat, its 
structures and functions and the existence of typ-
ical species in the longer run. See Favourable conser-
vation status.
Habitat creation – a set of biotechnical measures 
aimed at the creation of environmental conditions 
and structure necessary for the habitat (composi-
tion of species, age structure, etc.) and introduction 
of species in the area where the habitat has never 
existed. This also applies to sites where the habitat 
has existed, but the environment has been com-
pletely transformed and has not retained any fea-
tures of the habitat.
Habitat important for birds – a grassland, that is 

important for a bird species included in Annex I to 
Directive 2009/147/EC of the European Parliament 
and of the Council of 30 November 2009 on the con-
servation of wild birds; a species belonging to the 
meadow waders community; a species characteris-
tic of a grassland that has a tendency of reducing 
in numbers.
Habitat management – a set of biotechnical mea-
sures aimed at maintaining the habitat in a fa-
vourable conservation status. The term Habitat 
management includes both maintenance, as well as 
restoration and creation. See also Optimal manage-
ment, Suboptimal management, Inappropriate mana-
gement.
Habitat restoration (= ecological restoration) – a 
set of biotechnical measures aimed at restoring the 
environmental conditions, structure (composition 
of species, age structure, etc.) and species in the 
area, where the habitat has once existed or still ex-
ists, but is in unfavourable conservation status.
Habitat type of European Union interest (also 
habitat of Community importance) – habitat type 
listed in Annex I of the Habitats Directive (see the 
Habitats Ddirective).
Habitats directive – Council Directive 92/43/EEC 
of 21.05.1992 on the conservation of natural habi-
tats and of wild fauna and flora. 
Herb layer – assemblage of herbaceous plant spe-
cies, which covers the soil in the vegetation. The 
herb layer includes dwarf shrubs, for instance Vac-
cinium vitis-idaea, Calluna vulgaris. Mosses and li-
chens growing on the soil do not belong to the herb 
layer – they create a separate layer – moss layer. 
The synonym of herb layer in forests is groundcover.
Improved grassland – a grassland that has been 
created and maintained by humans, where the en-
vironmental conditions are controlled by means of 
agrotechnical measures (fertilisation, drainage, etc.) 
and the vegetation is created by purposeful sowing 
of grasses and legumes or admixture sowing in the 
existing vegetation.
Inappropriate management – a set of biotechnical 
measures, which, in the shorter or longer run de-
stroys or significantly depletes the natural assets 
of grassland habitat and therefore is comparable 
or even worse than grassland abandonment and/or 
leaving it to natural succession.
Invasive species – a species of non-native origin, 
which, upon entering the ecosystem, rapidly prolif-
erate and change it. Such species have arrived to 
Latvia with the mediation of people, in the absence 
of human mediation they would have not have 
reached this area due to the existence of natural 
barriers of distribution.



376

Legumes – species of legume Leguminosae (or 
Fabaceae) family. Most of the wild and cultivated 
species common in Latvia develop mycorrhiza with 
root-nodule bacteria, which are capable of fixing 
nitrogen from the atmosphere, thus improving the 
soil.
Management – see Habitat management.
Meadow – a grassland, which is primarily used for 
mowing with the gathering of hay or grass.
Meadow wader semi-colony – a unity of nesting 
couples of one or several bird species that nest near 
each other in the territory, which is collectively pro-
tected against predators. Unlike the true bird col-
onies (for instance, gull colonies), meadow waders 
breed in smaller numbers together and their nests 
are dispersed wider apart.
Meadow waders – a group of birds belonging to 
the Charadrii and Scolopaci suborders, which nest in 
the grasslands, frequently in semi-colonies, and ag-
gressively defend their nesting sites from potential 
nest predators. Typical species of this complex in 
Latvian conditions include Vanellus vanellus, Tringa 
totanus, Limosa limosa, Calidris alpina schinzii, Phi-
lomachus pugnax and Gallinago gallinago, earlier 
also Numenius arquata. In essence, it would be more 
accurate to use the term grassland waders, because 
they live both in meadows and pastures, however, 
the term meadow waders, has been used elsewhere 
and therefore it is used in this book as well.
Monophage – an animal that feeds on only one 
type of food. Monophagous insects usually only eat 
plants of one particular plant species or genus.
Natura 2000 site — a protected area, which is in-
cluded in the Natura 2000 network – a joint network 
of protected areas of the European Union countries, 
which aims at the preservation of the most endan-
gered species and habitats of Europe included in 
the Birds and Habitat Directives.
Natural grassland – a grassland, the existence of 
which is completely ensured by natural conditions 
(precipitation, fire, wild herbivores, soil conditions) 
and no human activity (mowing or grazing) is re-
quired. This type of grassland most commonly oc-
curs in steppe and savannah zones. 
Nitrophytes – plant species that has adapted to the 
growth in the nitrogen rich soil (for instance, Urtica 
dioica).
Oligophage – an animal that feeds predominantly 
on one type of food. 
Optimal management – a set of biotechnical mea-
sures, which completely suits the environmental 
requirements of the habitat and, in the case of oth-
er favourable conditions, ensures the composition, 
structure and functions of species characteristic for 

the habitat.
Passerines – birds belonging to the order Passerine 
(Passeriformes), suborder Passeres. These birds have 
a well-developed syrinx and are characterised by di-
verse “songs” that they use to mark their breeding 
territories, invite partners and warn competitors 
that the territory is occupied.
Pasture – a grassland, which is principally used for 
the grazing of pasture animals (livestock or semi-fe-
ral herbivores).
Permanent grassland – a term used in the con-
text of the common agricultural policy of the EU. 
It denotes grassland, which exists for longer than 
five years. Plant and animal community character-
istic of a grassland ecosystem has developed in the 
grassland. 
Phenology – a branch of science that studies peri-
odic phenomena in living nature that are associated 
with seasonal change and weather conditions. This 
includes the time of occurrence of seasonal phe-
nomena and factors affecting them, for instance, 
the time of germination, flowering, seed ripening of 
various plants, arrival of migratory birds, nesting, 
hatching. 
Phytophage – an organism that feeds on plants.
Phytosaprophage – an organism that feeds on 
plants and dead parts of plants.
Polyphage – an animal which can eat a variety of 
food.
Population – a set of individuals of a single spe-
cies living in a particular geographical area and that 
have the capability of interbreeding (there are no 
barriers that would prevent one individual from 
meeting another individual in the mating season). 
Priority habitat type of European Union interest 
(also priority habitat type of Community interest) 
– Habitat type of European Union interest with pri-
ority status.
Protected species – species that is included in the 
list of specially protected species of Latvia. 
Protected Habitat – a habitat (see. Habitat), which 
is listed in Cabinet Regulation No. 421 of 5 Decem-
ber 2000 Regulations of the List of the Specially Pro-
tected Biotopes and/or Annex 1 to Council Directive 
92/43/EEC of 21 May 1992 on the conservation of 
natural habitats and of wild fauna and flora.
Range – distribution area (the region where the 
species or habitat is occurring and exists regularly).
Restoration – see. Habitat restoration.
Ruderal plant – plant that grows in waste places, 
construction sites, abandoned agricultural lands. 
Saprophage – an animal that feeds on decaying and 
decomposing organic matter (dead animals, dead 
parts of plants).
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Saproxylic animal – an animal that feeds on dead 
or dying off wood.
Seasonal pasture – pasture animals stay in the 
pasture and mainly feed on pasture grass from mid-
May to mid-October, in winter the livestock is kept 
in barns.
Semi-natural grassland – a grassland, the exis-
tence of which is supported by human agricultural 
activity (mowing or livestock grazing), but the envi-
ronmental conditions and the composition of spe-
cies is provided by natural processes.
Sown grassland (= improved grassland).
Stocking method (grazing method): natural graz-
ing – grazing of the large semi-feral herbivores 
entirely without human influence, or supervision; 
continuous stocking – continuous grazing of pas-
ture animals in a single perimeter fence, without 
changing the grazing pressure and duration during 
the entire grazing season; controlled stocking – 
regulation of the grazing pressure and duration 
by means of paddocksenclosures, supervision of a 
shepherd, chaining tethering or otherwise.
Stridulation – singing of katydids and locusts by 
rubbing their hind legs against the long wings. 
Suboptimal management – a set of agrotechnical 
measures that ensures the existence of the habitat, 
however, in the long run it may degrade the con-
servation status of the habitat or reduce the ap-
propriateness of the habitat for particular species 
that are characteristic of this habitat type. This can 
adversely affect the composition or structure of 
habitat species, however, in general it is much more 

favourable for the conservation of biodiversity than 
abandonment.
Succession – a process of ecosystem development, 
where habitats replace each other, for instance, fen 
transforms to transitional mire and then into raised 
bog. Primary succession occurs in places with no 
existing vegetation, for instance, on open sand in 
a sand quarry. Secondary succession is a process 
started in sites of pre-existing soil and vegetation 
which is totally or partially destroyed but abiotic 
conditions and also part of the species (seeds or 
vegetative propagules) is preserved. 
Umbrella species – a species that is sensitive to 
changes in the quality of the habitat, therefore a 
high incidence of such species in the habitat points 
to favourable conservation status of the habitat 
both in terms of habitat structure and communities 
of species.
Vascular plants – any plants possessing vascu-
lar tissue, including flowering plants, conifers and 
ferns.
Vegetation – a sum total of all individuals of all 
plant species as a whole, which develops in a par-
ticular territory. 
Year-round pasture – the grazing animals stay in 
pasture all year-long and mainly feed on pasture 
grass, but, depending on the severity of winter or 
the condition of the pasture (for instance, over-
grazed, flooded), the livestock may receive supple-
mentary feed in winter. In such cases, animals are 
concentrated mostly in the feeding areas and do 
not use or only partially use the area of the pasture.



378

REFERENCES
Acreman M. C., Fishes J., Stratford C. J., Lould D. J., Mountford J. O. 2007. 
Hydrological science and wetland restoration: some case studies 
from Europe. Hydrology and Earth System Sciences 11 (1): 158–169.

Acreman M. C., Gowing D. J., Stratford C. J., Dunbar M. J., Durell S. E. 
A., Mountfors J. O., Duenas M. A., Lould D. J., Rispen E., Boffey C. W. H., 
Youngs E., Moy I. L., Yam R. 2010. Installation of surface grips for the 
restoration and management of wet grasslands on mineral soils. Ex-
tended final report to the Department for Environment, Food and Rural 
Affairs. Centre for Ecology and Hydrology, Wallingford, http://nora.nerc.
ac.uk/21100/1/N021100CR.pdf.

Adamovich A., Kreismane Dz. 2000. Phytometric indices of yield 
formation in legume – grass sward. In: Conventional and ecological 
grassland management, Proceedings of the international Sympo-
sium, Tartu, 153–156.

Adamovičs A. 1999. Pļaušanas biežuma ietekme uz baltā āboliņa – 
stiebrzāļu zelmeņu produktivitāti [The influence of mowing frequency 
on the productivity of the vegetation of white clover – gramineous 
plants]. Agronomijas vēstis, LLU, Jelgava, 10–16.

Adamovičs A., Kreišmane D., Narvils M. 1998. Zālāju ierīkošana un 
izmantošana zemnieku saimniecībās [Creation and use of grasslands 
in farms]. Ozolnieki, LLKC.

Alexander K. 2013. Ancient trees, grazing landscapes and the conser-
vation of deadwood and wood decay invertebrates. In: Rotherham, I. 
D. (ed.) Trees, Forested Landscapes and Grazing Animals: A European 
Perspective on Woodlands and Grazed Treescapes, Routledge, 
330–338.

Andren H. 1994. Effects of habitat fragmentation on birds and mam-
mals in landscapes with different proportions of suitable habitat: a 
review. Oikos 71 (3): 355–366.

Andrušaitis G. (Ed.) 2000. Latvijas Sarkanā Grāmata. Retās un 
apdraudētās augu un dzīvnieku sugas [The Red Data Book of Latvia. 
Rare and endangered plant and animal species. Birds and mammals]. 
6. sējums. Putni un zīdītāji. Rīga, Latvijas Universitātes Bioloģijas 
institūts.

Andrušaitis G. (Ed.) 2003. Latvijas Sarkanā Grāmata. Retās un 
apdraudētās augu un dzīvnieku sugas [The Red Data Book of Latvia. 
Rare and endangered plant and animal species. Vascular plants]. 
3. sējums. Vaskulārie augi. Rīga, Latvijas Universitātes Bioloģijas 
institūts.

Anon. 1926. Sīkumi. Mazvērtīga pļavu un ganību zāle [Details. Low 
value meadow and pasture grass]. Zemkopis.

Anon. 1938. Siena laiks [hay time]. Mājas Viesis.

Anon. 1977. Valsts aizsargājamie dabas objekti Latvijas PSR teritorijā. 
Latvijas PSR Ministru Padomes 1977. gada 15. aprīļa lēmums Nr. 241 
„Par valsts aizsargājamo Latvijas PSR teritorijā esošo dabas objektu 
apstiprināšanu” [National protected natural objects in the territory 
of the Latvian SSR. Decision No. 241 of the Council of Ministers of 
the Latvian SSR]. Latvijas PSR Mežsaimniecības un mežrūpniecības 
ministrija. Latvijas PSR Dabas un pieminekļu aizsardzības biedrība. 
Izdevniecība „Liesma”, Rīga.

Anon. 1997. Johana Kristofa Broces kolekcija „Sammlung verschiedner 
Liefländischer Monumente...”. Digitālais arhīvs. Latvijas Akadēmiskā 
bibliotēka (LAB). URL: http://www3.acadlib.lv/broce/. 

Anon. 2004. International Single Species Action Plan for the Conserva-
tion of the Great Snipe.

Anon. 2005a. Ziemeļvidzemes biosfēras rezervāta dabas lieguma 
„Randu pļavas” dabas aizsardzības plāns laika periodam no 2005. 
gada līdz 2014. gadam [Nature conservation plan for the time period 
from 2005 to 2014 of the Natural Reserve Randu Meadows of 
Ziemeļvidzeme Biosphere Reserve]. Biedrība „Baltijas vides forums”, 
Rīga.

Anon. 2005b. Millennium Ecosystem Assessment, Ecosystems and 
Human Wellbeing: A Framework for Assessment. Island Press, Wash-
ington, Covelo, London.

Anon. 2006. Feasibility study on proper technology of CHP running 
on reed fuel and preparing of tendering documents for technology 
supplier, TUT DTE.

Anon. 2007a. Rokasgrāmata platību maksājumu saņemšanai 2007. 
gadā [Manual for the receipt of area payments in 2007]. Lauku atbals-
ta dienests, Rīga.

Anon. 2007b. Dabas parka „Svētes paliene” dabas aizsardzības plāns 
[Nature conservation plan of the Natural Park Svēte Floodplain]. Jel-
gavas novads, Līvbērzes un Valgundes pagasti. Plāns izstrādāts laika 
periodam no 2007. līdz 2016. gadam. Izstrādātājs Latvijas Ornitoloģijas 
biedrība, projekta vadītājs Rolands Lebuss, Rīga.

Anon. 2009. LIFE-Daba projekta „Bioloģiskās daudzveidības 
atjaunošana militārajā poligonā un Natura 2000 teritorijā „Ādaži”” 
pasākumu ietekmes uz sugām un biotopiem novērtēšana [Assess-
ment of the effect of measures implemented within the LIFE-Nature 
Project Restoration of Biological Diversity in Military Polygon and 
Natura 200 Site “Ādaži” on species and habitats. Final report]. Gala 
atskaite. Pasūtītājs Aizsardzības īpašumu valsts aģentūra, Līguma Nr. 
Pa/2007-171, Salaspils.

Anon. 2011. Projekta DEMO FARM ietvaros sagatavotās rekomendācijas 
Lauku attīstības politikas pilnveidošanai un videi draudzīgai saimnie-
košanai [Recommendations prepared within the framework of the 
DEMO FARM project for the improvement of Rural Development Policy 
and environmentally friendly management]. Autoru kolektīvs. Sast. 
Kupčs R., LLKC, Ozolnieki.

Anon. 2012a. The Common Agricultural Policy: A partnership between 
Europe and Farmers. Publications Office of the European Union, 
Luxembourg.

Anon. 2012b. Lauku attīstības plāna 2007–2013 pasākumu ietekme 
uz mazā ērgļa Aquila pomarina barošanās biotopiem monitorin-
ga parauglaukumos [The influence of the measures of the Rural 
Development Plan for 2007–2013 on the feeding habitats of the 
lesser spotted eagle Aquila pomarina in sample areas]. Atskaite Lauku 
attīstības programmas 2007–2013 (LAP 2007–2013) Nepārtrauktās 
novērtēšanas sistēmas (NNS) ietvaros. Latvijas Agrārās ekonomi-
kas institūts, Rīga,http://www.lvaei.lv/images/Nacionalie_projekti/
LAP_2013/Petijums%20_par_Mazo%20ergli_.pdf.

Anon. 2013a. Conservation status of species and habitats. Reporting 
under Article 17 of the Habitats Directive. Latvia, assessment 
2007�2012 (2013), European Commission. http://cdr.eionet.europa.eu/
lv/eu/art17/envuc1kdw.

Anon. 2013b. 5130 Juniperus communis formations on heaths or 
calcareous grasslands. Interpretation Manual of European Union 
Habitats, EUR 28. European Commission, DG Environment: 106. URL: 
http://ec.europa.eu/environment/nature/legislation/habitatsdirective/
docs/Int_Manual_EU28.pdf. 

Anon. 2013c. 6530* Fennoscandian wooded meadows. Interpretation 
Manual of European Union Habitats, EUR 28. European Commission, 
DG Environment, 81–82, http://ec.europa.eu/environment/nature/leg-
islation/habitatsdirective/docs/Int_Manual_EU28.pdf.

Anon. 2013d. 9070 Fennoscandian wooded pastures. Interpretation 
Manual of European Union Habitats, EUR 28. European Commission, 
DG Environment, 106, http://ec.europa.eu/environment/nature/legisla-
tion/habitatsdirective/docs/Int_Manual_EU28.pdf.

Anon. 2013e. Lauku attīstības programmas (LAP) 2007–2013 
Agrovides apakšpasākuma „Bioloģiskās daudzveidības uzturēša-
na zālājos” novērtējums [Assessment of agro-environmental 
sub-measure Maintenance of Biological Diversity in Grasslands of 
the Rural Development Programme (LAP) 2007–2013]. Atskaite Lauku 
attīstības programmas 2007–2013 (LAP 2007–2013) Nepārtrauktās 
novērtēšanas sistēmas (NNS) ietvaros. Latvijas Agrārās ekonomikas 
institūts, Rīga, http://lvaei.lv/images/Nacionalie_projekti/LAP_2013/
Bioloiskas_daudzveidibas_uzturesana_zalajos_petijums_2013.pdf.

Anon. 2014b. Zālāju, kuri 2007.–2013. gadā saņēma VPM, BLA, Natura 
2000 vai MLA atbalstu, botāniskās daudzveidības novērtējums [The 
assessment of botanical diversity of the grasslands, which received 
the support of SAPS, Biological Agriculture Support, Natura 2000 or 
LFA support in 2007–2013]. Atskaite Lauku attīstības programmas 

REFERENCES



379Semi-natural grasslands

2007–2013 (LAP 2007–2013) Nepārtrauktās novērtēšanas sistēmas 
(NNS) ietvaros. Latvijas Agrārās ekonomikas institūts, Rīga, http://
lvaei.lv/images/Nacionalie_projekti/LAP_2014/Zalaju_atskaite_2014_
LVAEI.pdf.

Anon. 2014c. Augšņu agroķīmiskās izpētes un izpētes rezultātu 
novērtēšanas kārtība [Procedures for agrochemical soil surveying 
and the assessment of surveying results]. Kārtība Nr. 21, 29.08.2014. 
Rīga, http://www.vaad.gov.lv/UserFiles/file/ZM_kartibas_AAI.pdf.

Anon. 2015a. Centrālā statistikas pārvalde. Lauksaimniecībā izman-
tojamās zemes izmantošana [Central Statistical Bureau. The use of 
agricultural land]. http://www.csb.gov.lv/statistikas-temas/metod-
ologija/lauksaimnieciba-izmantojamas-zemes-izmantosana-38278.
html.

Anon. 2015b. Lauku Atbalsta dienests. Lauksaimniecībā izmantojamās 
zemes apsekošana [Rural Support Service. Surveying of agricultural 
land]. http://www.lad.gov.lv/lv/atbalsta-veidi/noderigi/lauksaimnieci-
ba-izmantojamas-zemes-apsekosana-1/.

Anon. 2015c. Informatīvais materiāls platību maksājumu saņemšanai 
2015. gadā [Informative material for the receipt of area payments in 
2015]. Lauku atbalsta dienests. Rīga.

Anon. 2015d. Environment. LIFE Programme. LIFE project database, 
http://ec.europa.eu/environment/life/project/Projects/.

Anon. 2016. Vides monitoringa programma. Biotopu inventarizācijas un 
kartēšanas metodika [Environmental monitoring programme. Method-
ology for habitat inventory and mapping] http://daba.gov.lv/public/lat/
dati1/vides_monitoringa_programma/#inventmetodika.

Anon. without date. Life-Daba projekts „Palieņu pļavu atjaunoša-
na Eiropas Savienības sugām un biotopiem [LIFE-Nature project 
Restoration of Floodplain meadows for EU Species and Habitats.]. Nr. 
LIFE04NAT/LV/000198. Teksta autors O. Keišs. Latvijas Dabas fonds, SIA 
„Jelgavas tipogrāfija”.

Antonsen H., Olsson A. 2005. Relative importance of burning, mowing 
and species translocation in the restoration of a former boreal 
hayfield: responses of plant diversity and the microbial community. 
Journal of Applied Ecology 42: 337–347.

Antonsson K. 2002. The Hermit Beetle (Osmoderma eremita). Ecology 
and Habitat Management. Swedish Environmental Protection Agency. 
Berlings Skogs, Trelleborg. 

Apsīte E., Bakute A., Elferts D., Kurpniece L., Pallo I. 2011. Climate 
change impacts on river runoff in Latvia. Climate Research 48 (7): 
57–71.

Auniņa L. (Ed.) 2008. Grīņu dabas rezervāta dabas aizsardzības plāns 
[Nature protection plan of “Grīņi” Nature Reserve]. Latvijas dabas 
fonds, http://daba.gov.lv/upload/File/DAPi_apstiprin/DR_Grini-08.pdf.

Auniņa L. 2017. 4010 Wet heathlands. In: Laime B. (Ed.) 2017. Protected 
habitat management guidelines for Latvia. Coastal habitats, inland 
dunes and heaths. Nature Conservation Agency, Sigulda.

Auniņš A. (Ed.) 2008. Aktuālā savvaļas sugu un biotopu apsaimnie-
košanas problemātika Latvijā. [Topical problems of management of 
wild species and habitats] Latvijas Universitāte, Rīga.

Auniņš A. (Ed.) 2013. European Union protected habitats in Latvia. In-
terpretation manual. 2nd revised edition. Latvijas Dabas fonds, Vides 
aizsardzības un reģionālās attīstības ministrija, Rīga.

Auniņš A. 2001. Ķikuta populācijas teritoriālais izvietojums, skaits un 
biotopa izvēle Latvijā : pašreizējā situācija (1999–2001) un vēsturiskā 
informācija [The territorial distribution, population sizes and choice of 
habitats by Great snipe in Latvia: current situation (1999-2001) and 
historical information]. Putni dabā, pielikums, 4–12.

Auniņš A., Lārmanis V. 2013. Biotopu aprakstu struktūra un visiem 
kopīgie principi [A structure of habitat descriptions and common 
principles for all]. In: Auniņš A. (Ed.) European Union protected habitats 
in Latvia. Interpretation manual. 2nd revised edition. Latvijas Dabas 
fonds, Vides aizsardzības un reģionālās attīstības ministrija, Rīga, 
14–20.

Auniņš A. 2014. Iekšzemes bioloģiskās daudzveidības monitoringa 
programma [Monitoring programme of domestic biodiversity]. Latvijas 
Dabas fonds, http://www.daba.gov.lv/upload/File/DOC/PR_VM_4_BIO-
DAUDZV_2015.pdf.

Auniņš, A., Rūsiņa, S., Lārmanis, V. 2013. Bioloģiski vērtīgo zālāju moni-
toringa metodika [Methodology of monitoring biologically valuable 
grasslands]. Dabas aizsardzības pārvalde, Sigulda, https://www.
zm.gov.lv/public/ck/files/ZM/TP%20petijumi/20131120_BVZ_monitor-
inga_metodika.pdf.

Austrheim G. Olsson E.G.A. 1999. How does continuity in grassland 
management after ploughing affect plant community patterns? Plant 
Ecology 145: 59–74.

Bakker J. P. 1987. Restoration of species-rich grassland after a period 
of fertilizer application. In: Van Andel J. (Ed.), Disturbance in Grass-
lands. Dr. W. Junk, Dordrecht, 185–200.

Bakker J. P. 2005. Vegetation conservation, management and 
restoration. In: van der Maarel E. (Ed.) Vegetation Ecology. Blackwell 
Publishing, UK, 309–331.

Bakker J. P., de Leeuw J., van Wieren S. E. 1984. Micro-patterns in 
grassland vegetation created and sustained by sheep-grazing. 
Vegetatio 55 (3): 153–161.

Bakker J. P., Elzinga J. A., de Vries Y. 2002. Effects of long-term cutting 
in a grassland system: perspectives for restoration of plant communi-
ties on nutrient-poor soils. Applied Vegetation Science 5: 107–120.

Bardgett R. D., Mawdsley J. L., Edwards S., Hobbs P. J., Rodwell J. S., 
Davies W. J. 1999. Plant species and nitrogen effects on soil biological 
properties of temperate upland grasslands. Functional Ecology 13 (5): 
650–660.

Baumanis J., Klimpiņš V. 1997. Putni Latvijā. Palīgs putnu novēroša-
nai dabā [Birds in Latvia. A manual for bird observation in nature]. 
Zvaigzne ABC, Rīga. 

Bāra J., Nitcis M., Lārmanis V., Valainis U. 2014. Parkveida pļavu un 
ganību aizsardzības plāns [Wooded meadow and pasture conserva-
tion plan]. Daugavpils Universitātes Sistemātiskās bioloģijas institūts, 
Daugavpils.

Beafouy G. 2014. Wood-pastures and the Common Agricultural 
Policy: Rhetoric and reality. In: Hartel T., Plieninger T. (eds.) European 
wood-pastures in transition: a social-ecological approach, Earthscan, 
London, 273–281.

Beddows A. R. 1959. Dactylis glomerata L. Biological flora of British 
Isles. Journal of Ecology 47 (1): 223–239.

Beintema A. J. 1983. Meadow birds as indicators. Ecological Indicators 
for the Assessment 3: 391–398.

Beintema A. J., Muskens G. J. D. M. 1987. Nesting success of birds 
breeding in Dutch agricultural grasslands. Journal of Applied Ecology 
24: 743–758.

Bells S., Nikodemus O. 2000. Mežmalu dizains. Rokasgrāmata meža 
ainavas plānošanai un dizainam [Forest edge design. A manual for 
forest landscape planning and design]. Valsts meža dienests, Rīga, 
56–57.

Benayas J. M., Newton A. C., Diaz A., Bullock J. M. 2009. Enhancement 
of biodiversity and ecosystem services by ecological restoration: a 
meta-analysis. Science 325: 1121–1124.

Berendse F., Oomes M. J. M., Altena H. J.,Elberse W. Th. 1992. Experi-
ments on the restoration of species-rich meadows in The Nether-
lands. Biological Conservation 62: 59–65.

Bergman K.O. 2006. Long term conservation of saproxylic organisms 
dependent on hollow oaks a simple model of area requirements, 
Linköping University Presentation from the Oak-conference. 

Bergman K.-O., Jansson N., Claesson K., Palmer M. W., Milberg P. 2012. 
How much and at what scale? Multiscale analyses as decision sup-
port for conservation of saproxylic oak beetles. Forest Ecology and 
Management 265: 133–141.



380

Bergmanis U. 2008. Klānu pļavu hidroloģijas un veģetācijas at-
jaunošanas pieredze Lubāna mitrājā [Experience of restoration of the 
hydrological conditions and vegetation in Lubāns wetland floodplain 
meadows]. In: Auniņš A. (Ed.) Aktuālā savvaļas sugu un biotopu 
apsaimniekošanas problemātika Latvijā. Latvijas Universitāte, Rīga, 
73–80.

Bergmeier E., Roellig M. 2014. Diversity, threats and conservation of 
European wood-pastures. In: Hartel T., Plieninger T. (eds.) European 
Wood-pastures in transition: a social-ecological approach. Earthscan, 
London, 19–38.

Bergs J. 1911. Daži aizrādījumi par pļavu ierīkošanu [Some remarks on 
the creation of meadows]. Zemkopis, 46.

Bērziņa D. 2014. Dabiskie zālāji kā medus bites Apis mellifera ganības 
[Semi-natural grasslands as pastures of honey bee  Apis mellifera]. 
Bakalaura darbs. Latvijas Universitāte, Ģeogrāfijas un Zemes zinātņu 
fakultāte.

Bērziņš A. 2008. Smilšu krupja Bufo calamita (Laurenti, 1768) sugas 
aizsardzības plāns Latvijā lan for conservation of the natterjack 
toad Bufo calamita (Laurenti, 1768) species in Latvia. Ainaži, Dabas 
aizsardzības pārvalde.

Billeter R., Peintinger M., Diemer M. 2007. Restoration of montane fen 
meadows by mowing remains possible after 4–35 years of abandon-
ment. Botanica Helvetica 117: 1–13.

Birks H. J. B. 2005. Mind the gap: how open were European primeval 
forests. Trends in Ecology and Evolution 20: 154–156.

Birnbaum C. 2006. NOBANIS – Invasive Alien Species Fact Sheet – 
Bunias orientalis. From: Online Database of the European Network on 
Invasive Alien Species – NOBANIS www.nobanis.org.

Birzaks J. 2013. Latvijas upju zivju sabiedrības un to noteicošie 
faktori [Communities of Latvian river fish and determinants thereof]. 
Promocijas darbs. Latvijas Universitāte, Ģeogrāfijas un Zemes zinātņu 
fakultāte.

Bissels, S., Holzel N., Donath T.W., Otte A., 2004. Evaluation of res-
toration success in alluvial grasslands under contrasting flooding 
regimes. Biological Conservation 118: 641–650.

Bissels S., Donath T. W., Hölzel N., Otte A. 2006. Effects of different 
mowing regimes and environmental variation on seedling recruitment 
in alluvial grasslands. Basic and Applied Ecology 7: 433–442.

Bittner T., Jaeschke A., Reineking B., Beierkuhnlein C. 2011. Comparing 
modelling approaches at two levels of biological organisation – 
climate change impacts on selected Natura 2000 habitats. Journal of 
Vegetation Science 22: 699–710.

Blaksley, D., Buckley, P. 2016. Grassland Restoration and Management. 
Exeter, Pelagic Publishing.

Bobbink R., Ashmore M., Braun S., Fluckiger W., van den Wyngaert I. 
J. J. 2003. Empirical nitrogen critical loads for natural and semi-nat-
ural ecosystems: 2002 update. In: Acherman B., Bobbink R. (eds.) 
Empirical critical loads for nitrogen. Environmental Documentation No 
164. Swiss Agency for the Environment, Forests and the Landscape, 
Berne, 43–170.

Bobbink R., Willems J. H. 1991. Impact of different cutting regimes on 
the performance of Brachypodium pinnatum in Dutch chalk grass-
land. Biological Conservation 56: 1–21.

Boruks A. 2003. Zemnieks, zeme un zemkopība Latvijā. No senākiem 
laikiem līdz mūsdienām [Peasant, land and agriculture in Latvia. 
From ancient times to date]. Latvijas Lauksaimniecības Universitāte, 
Jelgava.

Boruks A. 2004. Dabas apstākļi un to ietekme uz agrovidi Latvijā [Nat-
ural conditions and their influence on the agricultural environment in 
Latvia]. Latvijas Republikas Valsts zemes dienests, Rīga.

Bossuyt, B., Honnay, O. 2008. Can the seed bank be used for ecologi-
cal restoration? An overview of seed bank characteristics in European 
communities. Journal of Vegetation Science 19: 875–884.

British Wildlife 2009. Naturalistic Grazing and Re-wilding in Britain. 

Perspectives from the Past and Future Directions. British Wildlife: 
20, 5 (Special supplement) URL:http://www.britishwildlife.com/clas-
sic_articles/British%20Wildlife%20Special%20supplement.pdf.

Brīvā Zeme 1937. Ugunsnelaimes Jēkabpils apriņķī [Fire disasters in 
Jēkabpils Municipality]. 1937. gada 12. maijs, Nr. 105. 

Bruinenberg M. H., Korevaar H., Struik P. C. 2002. Factors affecting di-
gestibility of temperate forages from semi-natural grasslands. Grass 
and Forage Science 57: 292–301.

Brūmelis G., Jankovska I. 2013. Latvijā sastopamo Eiropas Savienī-
bas aizsargājamo meža biotopu (biotopu kodi 9010*, 9020*, 9060, 
9080*, 91D0*, 91E0*, 91F0*) apsaimniekošanas pasākumu pieredze 
Eiropā [European Experience of Management the Protected Habitats 
of the European Union (habitat codes 9010*, 9020*, 9060, 9080*, 
91D0*, 91E0*, 91F0*) that Occur in Latvia]. Atskaite Life+ Projektam 
„Natura 2000 teritoriju nacionālā aizsardzības un apsaimniekošanas 
programma”, Līguma Nr. 1.17.12.2/9/201-P. Latvijas Dendroekologu 
biedrība, Rīga. 

Bühler C., Schmid B. 2001. The influence of management regime and 
altitude on the population structure of Succisa pratensis: implications 
for vegetation monitoring. Journal of Applied Ecology 38: 689–698.

Bullock J. M., Jefferson R. G., Blackstock T. H., Pakeman R. J., Emmett B. 
A., Pywell R. F., Grime J. P., Silvertown, J. 2011. Semi-natural grasslands. 
The UK National Ecosystem Assessment Technical Report, UNEP-WC-
MC, Cambridge,161–196.

Bullock J. M., Pywell R. F. 2005. Rhinanthus: a tool for restoring diverse 
grassland? Folia Geobotanica 40: 273–288.

Buttenschøn R., Buttenschøn J. 2013. Woodland grazing with cattle: 
Results from 25 years of grazing in acidophilus pedunculate oak 
(Quercus robur) woodland. In: Rotherham I. D. (Ed.) Trees, Forested 
Landscapes and Grazing Animals: A European Perspective on Wood-
lands and Grazed Treescapes, Routledge, 317–329.

Calaciura B., Spinelli O. 2008. Management of Natura 2000 habitats. 
6210 Semi-natural dry grasslands and scrubland facies on calcareous 
substrates (Festuco–Brometalia) (*important orchid sites). European 
Commission.

Caune V., Priede A. 2015. Veģetācijas izmaiņas Lielupes palienes zālāju 
apsaimniekošanas rezultātā Ķemeru Nacionālajā parkā [Vegetation 
changes as a result of the management of floodplain grasslands of 
the River Lielupe in Ķemeri National Park]. In: Priedniece I. Račinskis E. 
(Eds.) Upju palieņu atjaunošana un apsaimniekošana: LIFE+ projekta 
„Dviete” pieredze. Latvijas Dabas fonds, Rīga, 51–61.

Cepurīte B. 2003. Dzeltenā dzegužkurpīte Cypripedium calceolus L. 
[Lady’s-slipper orchid Cypripedium calceolus L.] In: Andrušaitis G. 
(Ed.) Latvijas Sarkanā grāmata. 3. sējums Vaskulārie augi. LU Bioloģijas 
institūts, Rīga, 398–399.

Cera I. 2013. Fauna and distribution of spiders at Randu meadows, 
Baltic Sea coast of the Gulf of Riga, Latvia. Latvijas Entomologs 52: 
68–83.

Clauss M., Kaiser T., Hummel J. 2008. The morphological adaptations 
of browsing and grazing animals. In: Gordon, I.J., Prins H. H. T. (eds.) The 
ecology of browsing and grazing. Ecological Studies 195. Springer, 
Berlin, Heidelberg, 47–88.

Coulson S. J., Bullock J .M., Stevenson M. J., Pywell R. F. 2001. Colo-
nization of grassland by sown species: dispersal versus microsite 
limitation in response to management. Journal of Applied Ecology 38: 
204–216.

Cousins S. A., Lavorel S., Davies I. 2003. Modelling the effects of 
landscape pattern and grazing regimes on the persistence of plant 
species with high conservation value in grasslands in south-eastern 
Sweden. Landscape Ecology 18 (3): 315–332.

Cousins S. A. O., Lindborg R. 2008. Remnant grassland habitats as 
source communities for plant diversification in agricultural land-
scapes. Biological Conservation 141: 233–240.

Crofts A., Jefferson R. G. (eds.) 1999. The lowland grassland manage-
ment handbook, 2nd edition. English Nature, The Wildlife Trusts, Peter-

REFERENCES



381Semi-natural grasslands

borough. http://publications.naturalengland.org.uk/publication/35034.

Dale V. H., Polasky S. 2007. Measures of the effects of agricultural 
practices on ecosystem services. Ecological Economics 64 (2): 
286–296.

Darbyshire S. J., Hoeg R., Haverkort J. 1999. The biology of Canadian 
weeds. 111. Anthriscus sylvestris (L.) Hoffm. Canadian Journal of Plant 
Sciences 79: 671–682.

De Becker P., Hermy M., Butaye J. 1999. Ecohydrological characteriza-
tion of a groundwater-fed alluvial floodplain mire. Applied Vegetation 
Science 2: 215–228.

De Deyn G. B., Raaijmakers C. E., Zoomer H. R., Berg M. P., de Ruiter 
P. C., Verhoef H. A., Bezemer T. M., van der Putten W. H. 2003. Soil 
invertebrate fauna enchances grassland succession and diversity. 
Nature 422: 711–713.

Dengler J., Janišová M., Török P., Wellstein C. 2014. Biodiversity of 
Palaearctic grasslands: a synthesis. Agriculture, Ecosystems and 
Environment 182: 1–14.

Dicks L. V., Ashpole J. E., Dänhardt J., James K., Jönsson A., Randall N., 
Showler D. A., Smith R. K., Turpie S., Williams D., Sutherland W. J. 2013. 
Farmland Conservation: Evidence for the effects of interventions in 
northern and western Europe. Synopsis of Conservation Evidences 3. 
Exeter, Pelagic Publishing.

Diemer M., Oetiker K., Billeter R. 2001. Abandonment alters community 
composition and canopy structure of Swiss calcareous fens. Applied 
Vegetation Science 4: 237–246.

Dixon J. M. 2002. Briza media L. Biological Flora of British Isles. Journal 
of Ecology 90: 737–752.

Donath T. W., Hölzel N., Otte A. 2003. The impact of site conditions and 
seed dispersal on restoration success in alluvial meadows. Applied 
Vegetation Science 6: 1–22.

Doody J. P. 2008. Management of Natura 2000 habitats. 1330 Atlantic 
salt meadows (Glauco-Puccinellietalia maritimae). European Com-
mission.

Draviņš K. 1937. Siena pļaušana [Haymaking]. In: Ceļi. Rakstu krājums. 
Etnografija, folkloristika, lingvistika 8. Ramaves apgāds, Rīga, 148�166.

Draviņš K. 2000. Kurzemē aizgājušos laikos [Kurzeme in past times]. 
Jumava, Rīga.

Dumpe L. 1964. Ražas novākšanas veidu attīstība Latvijā. No senākiem 
laikiem līdz XX gs. sākumam: etnogrāfisks apcerējums [Development 
of crop harvesting methods in Latvia. From ancient times to the early 
XXth century: ethnographic digest]. Latvijas PSR Vēstures muzeja 
raksti: Etnogrāfija. Rīga, 7–207.

Dumpe L. 1970. Lopkopības tradīcijas latviešu zemnieku gadskārtu 
svinībās 18.–19.gs. [Livestock farming traditions in seasonal cele-
brations of Latvian farmers in the 18–19th centuries]. Arheoloģija un 
etnogrāfija 9: 113–131.

Dumpe L. 1973. Lopkopība un lopkopības tehnika Latgalē 19. gs. 
otrajā pusē un 20. gs. sākumā [Livestock farming and equipment in 
Latgale in the late 19th century and early 20th century]. Arheoloģija un 
etnogrāfija 10: 53–80.

Dumpe L. 1985. Lopkopība Latvijā 19. gs.–20. gs. sākumā. Etnogrāfisks 
apcerējums [Livestock farming in Latvia in the 19th century – early 20th 
century]. Zinātne, Rīga.

Dumpe L. 1999. Meža ganību izmantošana jaunos laikos [Use of 
forest pastures in early modern times]. In: Latvijas mežu vēsture līdz 
1940. gadam. WWF – Pasaules Dabas fonds, 334–336.

Dunnett N. P., Willis A. J. 2000. Dynamics of Chamerion angustifolium 
in grassland vegetation over a thirty-nine-year period. Plant Ecology 
148: 43–50.

Duranel A. J., Acreman M. C., Stratford C. J., Thompson J. R., Mould D. 
J. 2007. Assessing the hydrological suitability of floodplains for spe-
cies-rich meadow restoration: a case study of the Thames floodplain. 
Hydrology and Earth System Sciences 11 (1): 170–179.

Džeimisone A., Strazdiņa B. 2013. Videi draudzīga gaļas liellopu 
audzēšana [Environmentally friendly breeding of beef cattle]. SIA 
„Gandrs”, Latvijas Dabas fonds, Rīga.

Edgar P., Bird D. R. 2006. Action plan for the conservation of the 
Sand Lizard (Lacerta agilis) in Northwest Europe. The Herpetological 
Conservation Trust, UK.

Einarsson A., Milberg P. 1999. Species richness and distribution in re-
lation to light in wooded meadows and pastures in southern Sweden. 
Annales Botanici Fennici 36: 99–107.

Ek T., Johannesson J. 2005. Multi-purpose management of oak 
habitats. County administration of Östergötland, http://www.lans-
styrelsen.se/ostergotland/SiteCollectionDocuments/sv/djur-och-na-
tur/friluftsliv/ostergotlands-natur/Handbokekeng2005.pdf. 

Ekstam U., Forshed N. 1997. Om hävden upphör: kärlväxter som ind-
ikatorarter i ängs- och hagmarker (If grassland management ceases: 
vascular plants as indicator species in meadows and pastures), 
Naturvårdsverket, Stockholm. 

Ellenberg H. 1996 Vegetation Mitteleuropas mit den Alpen. Ulmer, 
Stuttgart. 

Emanuelsson U. 2009. The rural landscapes of Europe – How man has 
shaped European nature. Forskningsrådet Formas, Stockholm.

Eriksson A. K., Ulen B., Berzina L., Iital A., Janssons V., Sileika A. S., 
Toomsoo A. 2013. Phosphorus in agricultural soils around the Baltic 
Sea – comparison of laboratory methods as indices for phosphorus 
leaching to waters. Soil Use and Management 29: 5–14.

Eriksson M. O. G. 2008a. Management of Natura 2000 habitats. 6450 
Northern Boreal alluvial meadows. European Commission.

Eriksson M. O. G. 2008b. Management of Natura 2000 habitats. 9070 
Fennoscandian wooded pastures. European Commission. 

Erisman J. W., Dammers E., Van Damme M., Soudzilovskaia N., Schaap 
M. 2015. Trends in EU nitrogen deposition and impacts in ecosystems. 
Air and Waste Management Association. http://www.louisbolk.org/
downloads/3070.pdf.

Espeland, E.K., Emery, N.C., Mercer, K.L., Woolbright, S.A., Kettenring, 
K.M., Gepts, P., Etterson, J.R. 2016. Evolution of plant materials for 
ecological restoration: insights from the applied and basic literature. 
Jaurnal of Applied Ecology, DOI: 10.1111/1365-2664.12739.

Falk S. 2014. Wood-pastures as reservoirs for invertebrates, in Hartel 
T., Plieninger T. (eds.) European wood-pastures in transition: a so-
cial-ecological approach. Earthscan, London, 132–144.

Fatare I. 1992. Latvijas floras komponentu izplatības analīze un tās 
nozīme augu sugu aizsardzības koncepcijas izstrādāšanā [Analysis 
of the distribution of Latvian flora components and its significance 
in the development of plant species conservation concept]. Vides 
aizsardzība Latvijā 3, Rīga.

Fedoroff E., Ponge J. F., Fernandez-Gonzalez F., Lavelle P. 2005. Small 
scale response of plant species to land-use intensification. Agricul-
ture, Ecosystems and Environment 105: 283–290.

Fliervoet L. M., Werger M. J A. 1984. Canopy structure and microclimate 
of two wet grassland communities. New Phytologist 96: 115–130.

Fremstad E. 2010. NOBANIS – Invasive Alien Species Fact Sheet – Lu-
pinus polyphyllus. Online Database of the North European and Baltic 
Network on Invasive Alien Species – NOBANIS www.nobanis.org.

Gaisler J., Hejcman M., Pavlu V. 2004. Effect of different mulching and 
cutting regimes on the vegetation of upland meadow. Plants Soil 
Environment 50 (7): 324–331.

Gaisler J., Pavlu V., Hejcman M. 2006. Effect of mulching and cutting 
on weedy species in an upland meadow. Journal of Plant Diseases 
and Protection 20: 831–836.

Galvánek D., Janák M. 2008. Management of Natura 2000 habitats. 
6230 *Species-rich Nardus grasslands. European Commission.

Garbarino M., Bergmeier 2014. Plant and vegetation diversity in 



382

European wood-pastures. In: Hartel T., Plieninger T. (eds.) European 
wood-pastures in transition: a social-ecological approach. Earthscan, 
London, 113–124.

Garske S., Schimpf D. bez dat. Goutweed: Aegopodium podagraria 
L. Plant Conservation Alliance Alien Plant Working Group. Alien plant 
invaders of natural areas. http://www.nps.gov/plants/alien/fact/aepo1.
htm.

Gilhau K., Vogt V., Holzel N. 2015. Restoration of sand grasslands by 
topsoil removal and self-greening. Applied Vegetation Science 18: 
661–673.

Gimmerthal B. A. 1842. Ubersicht der Zweiflugler (Diptera Ln.) Lief- und 
Kurlands. Bull. d. K. Naturf. Gesellschaft zu Moscau 15: 1–48.

Glimmerveen I. 2013. The future potential of wood-pastures. In: 
Rotherham I. D. (Ed.) Trees, Forested Landscapes and Grazing Animals: 
A European Perspective on Woodlands and Grazed Treescapes. 
Routledge, 339–335.

Goldammer J. G., Furyaev V. V. (Eds.). 1996. Fire in ecosystems of bore-
al Eurasia. Kluwer Academic Publishers, Dordrecht, The Netherlands. 

Grase H. 1937. Pļava un pļavas darbi dažādos Latvijas novados [Mead-
ow and works in meadow in different regions of Latvia]. Ceļi. Rakstu 
krājums. Etnografija, folkloristika, lingvistika 8. Ramaves apgāds, Rīga, 
148–166.

Graudonis J. 2001. Agro metālu periods. Latvijas senākā vēsture 9. g. t. 
pr. Kr.–1200. g. [Meadow and works in meadow in different regions of 
Latvia] LU Latvijas Vēstures institūta apgāds, Rīga, 116–185.

Green R. E. 1996. Factors affecting the population density of the 
Corncrake Crex crex in Britain and Ireland. Journal of Applied Ecology 
33 (2): 237–248.

Green R., Rocamora, G., Schaffer, N. 1997. Populations, ecology and 
threats to the Corncrake Crex crex in Europe. Vogelwelt 118: 117–134.

Green T. 2013. Ancient trees and wood-pastures: Observations on 
recent progress. In: Rotherham I. D. (Ed.) Trees, Forested Landscapes 
and Grazing Animals: A European Perspective on Woodlands and 
Grazed Treescapes. Routledge, 99–126.

Greķe K., Teļnovs D. 2005. Nokaltušo kadiķu iespējamās vērtības, kā 
īpaši aizsargājamo bezmugurkaulnieku biotopa noteikšana dabas 
liegumā „Gudenieki”. [Potential value of dead junipers, as markers of 
specially protected invertebrates in the nature reserve Gudenieki.] 
Atskaite Dabas aizsardzības pārvaldei. Rīga. 

Grīsone B. 2009. Randu pļavu veģetācijas ilgtermiņa izmaiņas uz 
dabisko un antropogēno faktoru fona. Maģistra darbs. [(Long-term 
changes of the vegetation of Randu Meadows on the background of 
natural and anthropogenic factors. Master’s thesis.] Latvijas Universi-
tāte, Ģeogrāfijas un Zemes zinātņu fakultāte, Rīga.

Groom M. A., Meffe G. K., Carroll C. R. 2006. Principles of Conservation 
Biology. Sinauer Associates, Inc. Sunderland, MA. 

Gruberts D. 2015. Dvietes palienes hidroloģiskā monitoringa rezultāti. 
[Results of Dviete floodplain hydrological monitoring] In: Priedniece 
I., Račinskis E. (Eds.) Upju palieņu atjaunošana un apsaimniekošana: 
LIFE+ projekta „Dviete” pieredze. Latvijas Dabas fonds, Rīga, 4–19.

Gruberts D., Štrausa B. 2011. A cooperational model of year-round 
grazing for the benefits of farmers and floodplain habitats: an exam-
ple from the Dveite Floodplain Nature Park, Latvia. In: Reihmanis J. (Ed.) 
Nordic-Baltic-Belarus solutions in farming for biodiversity. Latvian 
Fund for Nature, Rīga, 62–81.

Gudžinskas Z., Kaslauskas M., Pilāte D., Balalaikins M., Pilāts M., 
Šaulys A., Šauliene I., Šukiene L. 2014. Lietuvas un Latvijas pierobežas 
invazīvie organismi [Invasive organisms of Lithuanian and Latvian 
borderland]. BMK Leidykla, Vilnius.

Gusewell S., Pohl M., Gander A.,Strehler C. 2007. Temporal changes in 
grazing intensity and herbage quality within a Swiss fen meadow. 
Botanica Helvetica 117: 57–73.

Gustiņa L. 2012. Kserotermofītā augāja rakstursugu izplatība Zem-
gales līdzenuma mazo upju ielejās. [Distribution of characteristic 

species of hero-thermophilic vegetation in the valleys of small rivers 
of the Zemgale plain] Latvijas Veģetācija 22: 45–79.

Gustiņa L. 2016. Zālāju apsaimniekošanas vēsture Latvijā. [History of 
grassland management in Latvia] Latvijas Veģetācija 25: 65–79.

Gustiņa L., Voronova A., Ruņģis D. 2016. Galium L. ģints sugas autoceļu 
nomalēs intensīvas lauksaimniecības ainavā. Latvijas Universitātes 
74. zinātniskā konference. Ģeogrāfija. Ģeoloģija. Vides zinātne. 
Referātu tēzes. Rīga, 21–23. 

Ģērmanis N., Lārmanis V. 2011. Valkas pagasts. [Valka Municipality] In: 
Ikauniece S. (Ed.) Ziemeļvidzemes ainavas noklusētie stāsti. Valsts 
meža dienests, Rīga. 74–77.

Hagemeijer W., Blair M. (eds.) 1997. The EBCC Atlas of European Breed-
ing Birds: their distribution and abundance, European Bird Census 
Council (EBCC). Poyser, London.

Halada L., Evans D., Romão C., Petersen, J.-E. 2011. Which habitats of 
European Importance depend on agricultural practices? Biodiversity 
and Conservation 20 (11): 2365–2378.

Hall I. V., Steiner E., Threadgill P., Jones R. W. 1988. The biology of 
Canadian weeds. 84. Oenothera biennis L. Canadian Journal of Plant 
Sciences 68: 163–173.

Hall S. 2013. Integrated conservation of a park and its associated 
cattle herd: Chillingham Park, northern England. In: Rotherham I. D. 
(Ed.) Trees, Forested Landscapes and Grazing Animals: A European 
Perspective on Woodlands and Grazed Treescapes. Routledge, 
242–254.

Hanski I. 2011. Habitat loss, the dynamics of biodiversity, and a per-
spective on conservation. Ambio: A Journal of the Human Environment 
40 (3): 248–255. 

Hartel T., Plieninger T. 2014. The social and ecological dimensions of 
wood-pastures. In: Hartel T., Plieninger T. (Eds.) European Wood-pas-
tures in transition: a social-ecological approach. Earthscan, London, 
3–18.

Haslam S. M. 1972. Phragmites communis Trin (Arundo phragmites L., 
Phragmites australis (Cav.) Trin. ex Steudel). Biological Flora of British 
Isles. Journal of Ecology 60 (2): 585–610.

Haycock N. E., Pinay G., Walker C.. 1993. Nitrogen retention in river 
corridors; European perspectives. Ambio 22: 340–346.

Hedin J., Ranius T., Nilsson S. G., Smith, H. G. 2008. Restricted dispersal 
in a flying beetle assessed by telemetry. Biodiversity and Conserva-
tion 17: 675–684.

Heinsoo K., Melts I., Sammul M., Holm B. 2010. The potential of Estonian 
semi-natural grasslands for bioenergy production. Agriculture, Eco-
systems and Environment 137: 86–92.

Helm A., Hanski I., Partel M. 2006. Slow response of plant species 
richness to habitat loss and fragmentation. Ecology Letters 9: 72–77.

Helmisaari H. 2010. NOBANIS – Invasive Alien Species Fact Sheet – 
Impatiens glandulifera. Online Database of the European Network on 
Invasive Alien Species – NOBANIS, www.nobanis.org.

Herrick J. E., Schuman G. E., Rango A. 2006. Monitoring ecological 
processes for restoration projects. Journal of Nature Conservation 14: 
161–171.

Hilderbrand R. H., Watts A. C., Randle A. M. 2005. The myths of resto-
ration ecology. Ecology and Society 10 (1): 19.

Hönigová I., Vačkář D., Lorencová E., Melichar J., Götz M., Sonderegger 
G., Oušková V., Hošek M., Chobot K. 2012. Survey on grassland ecosys-
tem services. Report to the EEA – European Topic Centre on Biological 
Diversity. Nature Conservation Agency of the Czech Republic, Prague. 

Horta M., Roboredo M., Coutinho J., Torrent J. 2010. Relationship be-
tween Olsen P and Ammonium Lactate – Extractable P in Portuguese 
Acid Soils. Communications in Soil Science and Plant Analysis 41, 19: 
2358–2370. 

Humbert J. Y., Ghazoul J., Richner N., Walter T. 2012b. Uncut grass 

REFERENCES



383Semi-natural grasslands

refuges mitigate the impact of mechanical meadow harvesting on 
orthopterans. Biological Conservation 152: 96–101.

Humbert J. Y., Pellet J., Buri P., Arlettaz R. 2012a. Does delaying the 
first mowing date benefit biodiversity in meadowland? Environmental 
Evidence 2: 1–19.

Huntley B., Collingham Y. C., Willis S. G., Green R. E. 2008. Potential 
impacts of climatic change on European breeding birds. PLoS One 3. 
doi:10.1371/journal.pone.0001439

Huntley B., Green R.. R.E., Collingham Y.Y.C., Willis S.G.S.G. 2007. A 
Climatic Atlas of European Breeding Birds, Europe. Lynx Edicions, 
Barcelona.

Hurst A., John E. 1999. The effectiveness of glyphosate for controlling 
Brachypodium pinnatum in chalk grassland. Biological Conservation 
89 (3): 261–265.

Hyde D., Campbell S. 2012. Agricultural practices that conserve grass-
land birds. Publication No. E3190. Michigan State University. 

Indriksons A. 2008. Monitoring of groundwater level in the LIFE project 
„Mires” sites. In: Pakalne M. (Ed.) Mire conservation and management 
in especially protected nature areas in Latvia. Latvijas Dabas fonds, 
Rīga, 142�151.

IUCN 2016. The IUCN Red List of Threatened Species. Version 2016-3. 
http://www.iucnredlist.org.

Jansen A. J .M., Grootjans A. P., Jalink M. H. 2000. Hydrology of Dutch 
Cirsio–Molinietum meadows: Prospects for restoration. Applied Vege-
tation Science 3: 51–64.

Janssens F., Peeters A., Tallowin J. R. B., Bakker J. P., Bekker R. M., Fillat 
F., Oomes M. J. M. 1998. Relationship between soil chemical factors 
and grassland diversity. Plant and Soil 202: 69–78.

Jansson N., Bergman K.O. 2006. What have we learnt from massive 
inventories of the oak beetle fauna and how can we use the results 
for their long term conservation? The Oak – History, ecology, manage-
ment and planning Report 5617. Proceedings from a conference in 
Linköping, Sweden, 9–11 May 2006. 

Jansson N., Hultengren S. 2002. Oaks, lichens and beetles on Moricsa-
la island in Latvia – an ecological approach. Project report from 
County Administration Board of Östergötland.

Jansson N., Ranius T., Larsson A., Milberg P. 2009. Boxes mimicking 
tree hollows can help conservation of saproxylic beetles. Biodiversity 
and Conservation 18: 3891–3908.

Jantunen J. 2003. Semi-natural grasslands and their vegetation under 
different agricultural practices. PhD Dissertations in Biology, No. 17, 
University of Joensuu, Joensuu.

Jaunzems J. 1938. Siena un rudzu pļaušana senos laikos [Mowing of 
hay and harvesting of rye in ancient times]. Etnogrāfisks apcerējums. 
Brīvā Zeme 203.

Jermacāne S. 1996. Latvijas pļavu floras analīze un tās pielietojums 
Jēkabpils rajona pļavu floras raksturošanai [Analysis of Latvian 
meadow flora and the use thereof for the characterisation of the flora 
of Jēkabpils District]. Kursa darbs. Rīga.

Jermacāne S. 2003. Sociology of Armeria vulgaris Willd. in Latvia. Acta 
Universitatis Latviensis. Earth and Environment Sciences 654: 38–63.

Jermacāne S., Kabucis I., Sinkevičs G. 2002. Kalcifīlo pļavu apsaimnie-
košanas un atjaunošanas monitorings Abavas ielejā. [Monitoring of 
the management and restoration of calciphile meadows in the valley 
of the River Abava] In: Opermanis O. (Ed.) Aktuāli savvaļas sugu un 
biotopu apsaimniekošanas piemēri Latvijā. DANCEE, Rīga, 19–27. 

Jermacāne S., Laiviņš M. 2001. Dry calcareous dolomite outcrop and 
grassland communities on the Daugava River bank near „Dzelmes”. 
Latvijas Veģetācija 4: 51–70.

Jermacāne S., Laiviņš M. 2002. Dry grassland vegetation in the Dauga-
va River Valley near „Slutišķi”. Latvijas Lauksaimniecības Universitātes 
Raksti 6 (301): 98–109.

Johansson V., Ranius, T., Snäll, T. 2014. Development of secondary 
woodland decreases epiphyte metapopulation sizes in wooded 
grasslands. Biological Conservation 172: 49–55.

Jones M.L.M., Norman K., Rhind P.M. 2010. Topsoil inversion as a 
restoration measure in sand dunes, early results from a UK field-trial. 
Journal of Coastal Conservation 14, 2: 139–15.

Jørgensen D., Quelch P. 2014. The origins and history of medieval 
wood-pastures. In: Hartel T., Plieninger T. (eds.) European wood-pas-
tures in transition: a social-ecological approach. Earthscan, London, 
55–69.

Joyce C. B., Wade P. M. (eds.) 1998. European Wet Grasslands. Biodiv-
eristy, Management and Restoration. John Wiley & Sons, Chichester, 
New York, Weinheim, Brisbane, Singapore, Toronto.

Jüriado I., Karu L., Liira J. 2012. Habitat conditions and host tree proper-
ties affect the occurrence, abundance and fertility of the endangered 
lichen Lobaria pulmonaria in wooded meadows of Estonia. The 
Lichenologist 44: 263–275.

Kabuce N., Priede A. 2010. NOBANIS – Invasive Alien Species Fact 
Sheet – Amelanchier spicata. Online Database of the European Net-
work on Invasive Alien Species – NOBANIS www.nobanis.org.

Kabucis I. 2004. Eiropas Savienības aizsargājamie biotopi Latvijā. 
Biotopu rokasgrāmata. Latvijas Dabas fonds, Rīga.

Kabucis I. (Ed.) 2001. Latvijas biotopi. Klasifikators. [Habitats of Latvia. 
Classification] Latvijas Dabas fonds, Rīga. 

Kajzer-Bonk J., Nowicki P., Bonk M., Skorka P., Witek M., Woyciechowski 
M. 2013. Local populations of endangered Maculinea (Phengaris) 
butterflies are flood resistant. Journal of Insect Conservation 17: 
1105–1112.

Kalniņš M. 2016a. Priekšlikumi Natura 2000 teritoriju dibināšanai 
lapkoku praulgrauža Osmoderma barnabita aizsardzībai [Proposals 
for the establishment of NATURA 2000 sites for the conservation of 
Osmoderma barnabita]. In: Cinate K., Lārmanis V., Pikšena I. (Eds.) 
Aktuāli par sugu un biotopu aizsardzību Latvijā. Dabas aizsardzības 
pārvalde, Sigulda.

 Kalniņš M. 2016b. Lapkoku praulgrauža Osmoderma barnabita mikro-
populāciju pārvietošanas praktiskie aspekti. [Practical Aspects in the 
Relocation of Osmoderma Barnabita Micro-populations] In: Cinate K., 
Lārmanis V., Pikšena I. (Eds.) Aktuāli par sugu un biotopu aizsardzību 
Latvijā. Dabas aizsardzības pārvale, Sigulda.

Kalvīte Z. 2015. LIFE-Daba projektos atjaunoto dabisko zālāju stāvoklis 
aizsargājamo ainavu apvidū „Ziemeļgauja” un dabas liegumā „Sitas” 
un „Pededzes paliene”. [The status of semi-natural grasslands re-
stored within the framework of LIFE-Nature in “Ziemeļgauja” Protected 
Landscape Area and “Sitas and Pededzes Paliene” Nature Reserve] 
Bakalaura darbs. Latvijas Universitāte, Ģeogrāfijas un Zemes zinātņu 
fakultāte, Rīga.

Karpa A. 1979. Stiebrmušu (Chloropidae) sadalījums pa atklātā apvidus 
biotopiem Latvijā. [Distribution of fruit flies (Chloropidae) through 
open landscape habitats in Latvia] Latvijas Entomologs 22: 20–27.

Kask L., Kask U. 2014. Energy production from biomass of Matsalu Nat-
ural Park, Estonia.Presentation in international seminar „Sustainable 
grassland managemetn: biodiversity conservation and alternative 
uses of grassland biomass”, 5–6 November, Sigulda, Latvia. http://
www.grassservice.balticgrasslands.eu/content/uploads/2014/10/12_
Matsalu-nature-park_L.Kask_1.pdf.

Kārkliņš A., Ruža A. 2013. Lauku kultūraugu mēslošanas normatīvi. 
[Norms of fertilisation of agricultural cultures] LLU, Jelgava. https://
www.zm.gov.lv/public/ck/files/ZM/lauksaimnieciba/Lauku%20kultur-
augu%20mesl%20normativi.pdf.

Keiss O. 2005. Impact of changes in agricultural land use on the 
Corncrake Crex crex population in Latvia. Acta Universitatis Latviensis 
(Biology) 691: 93–109.

Keišs O. 2003. Recent increases in numbers and the future of Corn-
crake Crex crex in Latvia. Ornis Hungarica 12–13: 151–156.



384

Keišs O. 1997. Results of a randomised Corncrake Crex crex survey in 
Latvia 1996: population estimates and habitat selection. Vogelwelt 
118: 231–235.

Ketner-Oostra R., Aptroot A., Jungerius P. D., Sykora K. 2012. Vegetation 
succession and habitat restoration in Dutch lichen-rich inland drift 
sands. Tuexenia 32: 245–268.

Kiehl K., Jeschke M. 2005. Erfassung und Bewertung der Phytodiversi-
tät ursprünglicher und neu angelegter Kalkmagerrasen der nördlichen 
Münchner Schotterebene. Tuexenia 25: 445–461.

Kiehl K., Kirmer A., Donath T., Rasran L., Hölzel N. 2010. Species intro-
duction in restoration projects – evaluation of different techniques 
for the establishment of semi-natural grasslands in Central and 
Northwestern Europe. Basic and Applied Ecology 11: 285–299.

Kiehl, K., Kirmer, A., Shaw, N., Tischew, S. 2014. Guidelines for native 
seed production and grassland restoration. Cambridge Scholars 
Publishing.

Kilēvica, M. 2005. Gudenieku kadiķu audzes veselības stāvokļa 
novērtējums. [Health status evaluation of juniper stand of Gudenieki] 
Atskaite Dabas aizsardzības pārvaldei.

Kirby P. 2001. Habitat Management for Invertebrates: a Practical Hand-
book. The Royal Society for the Protection of Birds.

Kirmer, A., Krautzer, B., Scotton, M., Tischew, S. 2012. Praxishandbuch 
zur Samengewinnung und Renaturierung von artenreichem Grünland. 
Hochschule Anhalt und LFZ Raumberg-Gumpenstein. Eigenverlag der 
Österreichischen Arbeitsgemeinschaft für Grünland und Futterbau, 
Irdning. 

Klaus V. H., Sintermann J., Kleinebecker T., Holzel N. 2011. Sedimenta-
tion-induced eutrophication in large river floodplain – an obstacle to 
restoration? Biological Conservation 144: 451–458.

Klimkowska A., van der Elst D. J. D., Grootjans A. P. 2015. Understand-
ing long-term effects of topsoil removal in peatlands: overcoming 
thresholds for fen meadows restoration. Applied Vegetation Science 
18: 110–120.

Klimkowska A., R. van Diggelen, J. P. Bakker, and A. P. Grootjans. 
2007. Wet meadow restoration in Western Europe: a quantitative 
assessment of the effectiveness of several techniques. Biological 
Conservation 140: 318–328.

Kolodziejek J., Patykowski J. 2015. Effect of environmental factors on 
germination and emergence of invasive Rumex confertus in Central 
Europe. The Scientific World Journal 2015, Article ID 170176, http://
dx.doi.org/10.1155/2015/170176.

Kornaš J., Dubiel E. 1991. Changes of vegetation of the hay-mead-
ows in the Ojcow National Park (S. Poland) during the last 35 years. 
Phytocoenosis 3, Supplementum Cartographiae Geobotanicae 2, 
Vegetation processes as subject of geobotanical map. Proceedings 
of XXXIII Symposium of IAVS, Warsaw, 135–145.

Krautmane S. 2010. Randu pļavu augu sugu ilgtermiņa dinamika un 
indikatīvās izmaiņas uz dabisko un antropogēno faktoru fona. [Long-
term dynamics and indicative changes of plant species at Randu 
meadows on the background of natural and anthropogenic factors.] 
Maģistra darbs. Latvijas Universitāte, Ģeogrāfijas un Zemes zinātņu 
fakultāte, Rīga.

Kronītis J. 1982. Dabas aizsardzība. [Nature Conservation] Avots, Rīga.

Kull K., Kukk T., Lotman A. 2003. When culture supports biodiversity: 
The case of wooded meadow. In: Roepstorff A., Bubandt N., Kull K. 
(eds.) 2003. Imagining Nature: Practices of Cosmology and Identity. 
Aarhus University Press, Aarhus, 76–96.

Kull K., Zobel M. 1991. High species richness in an Estonian wooded 
meadow. Journal of Vegetation Science 2: 711–714.

Kupča L., Rūsiņa S. 2016. Sauso zālāju aizsardzības stāvoklis dabas 
parkā „Abavas senleja”. [Conservation status of dry grasslands at 
Abava Valley nature park] Latvijas Veģetācija 25: 81–104.

Kupča, L. 2014. Eiropas Savienības nozīmes sauso zālāju biotopu 

aizsardzības stāvoklis dabas parkā „Abavas senleja”. Maģistra darbs. 
[Conservation status of dry grassland habitats of European Union 
significance at Abava Valley nature park. Master Thesis] Latvijas 
Universitāte, Ģeogrāfijas un Zemes zinātņu fakultāte, Rīga.

Ķuze J., Liepa A., Urtāne L., Zēns Z. 2008. Palienes režīma atjaunošana 
Slampes upes lejtecē. [(Restoration of floodplain regime in the lower 
reaches of the River Slampe] In: Auniņš A. (Ed.) Aktuālā savvaļas sugu 
un biotopu apsaimniekošanas problemātika Latvijā. Latvijas Universi-
tāte, Rīga, 45–55.

Laime B. (Ed.) 2017. Protected habitat management guidelines for 
Latvia. Coastal habitats, inland dunes and heaths. Nature Conserva-
tion Agency, Sigulda.

Laiviņš, M., Rūsiņa, S., Medene, A., Gavrilova, Ģ., Āboliņa, A., 2012. 
Augāja stabilizācija Engures ezera sateces baseinā. 1. Kalcifītās augu 
sabiedrības. [Stabilisation of vegetation in the drainage basin of Lake 
Engure. 1.Calciphile plant communities] Latvijas Veģetācija 23: 21–81.

Lakovskis P., Kruskops K. 2016. Zemes seguma veidu izmaiņas Lat-
vijas ainavzemēs. [Land-use changes in Latvain landscape regions] 
Latvijas Universitātes 74. zinātniskā konference. Ģeogrāfija. Ģeoloģija. 
Vides zinātne. Referātu tēzes. Rīga, 24–26. 

Lammerant J., Peters R., Snethlage M., Delbaere B., Dickie I., Whiteley 
G. 2013. Implementation of 2020 EU Biodiversity Strategy: Priorities 
for the restoration of ecosystems and their services in the EU. Report 
to the European Commission. ARCADIS (in cooperation with ECNC and 
Eftec).

Latkovska I., Apsīte E., Kurpniece L., Elferts D., Zubanovičs A. 2012. 
Ledus režīma pārmaiņas Latvijas upēs un ezeros. [Changes of ice re-
gime in Latvian rivers and lakes] Latvijas Ģeogrāfijas biedrība, Latvijas 
Universitāte, IV Latvijas Ģeogrāfijas kongress. Referātu tēzes. Latvijas 
Ģeogrāfijas biedrība, Rīga, 122–123.

Latvietis J. 2013. Lopbarība. [Animal fooder] Rīga.

Latvijas Kareivis. 1929. Dzimtenes kronika. [Homeland Chronicle] Nr. 
118.

Lausmaa T. 1999. Energiakeskus „Taasen”.

Lazaro A. 2009. Collection and Mapping of Prescribed Burning 
Practices in Europe: A First Approach. International Forest Fire News 
38: 110–119.

Lārmanis V. 2012. Parkveida pļavas un ganības aizsargājamo ainavu 
apvidū „Ziemeļgauja”: aktualizēts kartējums un ieteikumi tālākajām 
darbībām biotopa labvēlīga aizsardzības stāvokļa nodrošināšanai. 
[Wood pastures and meadows in the Protected Landscape Area 
Ziemeļgauja: updated mapping and recommendations for further 
measures for the provision of favourable conservation status] Ats-
kaite Dabas aizsardzības pārvaldes projektam „Zaļais koridors”. 

Lārmanis V. 2013a. 6530* Fennoscandian wooded meadows. In: 
Auniņš A. (Ed.) European Union protected habitats in Latvia. Inter-
pretation manual. 2nd revised edition. Latvijas Dabas fonds, Vides 
aizsardzības un reģionālās attīstības ministrija, Rīga, 198–205.

Lārmanis V. 2013b. 5130 Juniperus communis formations on heaths 
or calcareous grasslands.In: Auniņš A. (Ed.) European Union protected 
habitats in Latvia. Interpretation manual. 2nd revised edition. Latvijas 
Dabas fonds, Vides aizsardzības un reģionālās attīstības ministrija, 
Rīga, 145–150. 

Lārmanis V. (Ed.) 2014. Bioloģiski vērtīgo zālāju kartēšanas metodika. 
2. izdevums. [Methodology of mapping biologically valuable grass-
lands.) 2nd edition] Dabas aizsardzības pārvalde, Sigulda. http://biodiv.
daba.gov.lv/fol302307/fol634754/monitoringa-un-kartesanas-anke-
tas/ank14_bvz_met.pdf/download/en/1/ANK14_BVZ_met.pdf.

Lārmanis V. 2015a. 9070 Meža ganības. Atskaite par ES nozīmes 
īpaši aizsargājamā meža biotopa 9070 Meža ganības atzīšanu 
Latvijā, biotopa apraksta sagatavošanu un precizējumiem Biotopu 
rokasgrāmatā. [9070 Fennoscandian wooded pastures. Report on the 
recognition of the protected forest habitat of EU significance 9070 
Fennoscandian wooded pastures in Latvia, preparation of habitat 
description and specifications in habitat manual] Dabas aizsardzī-

REFERENCES



385Semi-natural grasslands

bas pārvalde. http://www.daba.gov.lv/upload/File/DOC/APR_bio-
tops_9070_meza_ganibas.pdf 

Lārmanis V. 2015b. 6530* Parkveida pļavas un ganības. Pārstrādātais 
variants. Atskaite par ES nozīmes īpaši aizsargājamā meža biotopa 
9070 Meža ganības atzīšanu Latvijā, biotopa apraksta sagatavošanu 
un precizējumiem Biotopu rokasgrāmatā. [6530* Fennoscandian 
wooded meadows. Report on the recognition of the protected forest 
habitat of EU significance 9070 Fennoscandian wooded pastures in 
Latvia, preparation of habitat description and specifications in habitat 
manual] Dabas aizsardzības pārvalde. http://www.daba.gov.lv/
upload/File/DOC/APR_biotops_6530_parkveida_plav_ganib.pdf 

Lārmanis V., Andrušaitis J. 2016. Lapkoku praulgrauža dzīvotņu 
aizsardzības plānošana un apsaimniekošana Gaujas Nacionālajā 
parkā. [Planning and management of the conservation of habitats of 
Osmoderma barnabita at Gauja National Park] In: Cinate K., Lārmanis 
V., Pikšena I. (Eds.) Aktuāli par sugu un biotopu aizsardzību Latvijā. 
Dabas aizsardzības pārvalde, Sigulda.

Lārmanis V., Piterāns A., Jefimovs V. 2002. Atradņu skaits, populāci-
jas attīstības tendences. Atskaite: Mikroliegumi ķērpjiem, stāvokļa 
novērtējums un sistēmas izstrāde mikroliegumu izveidošanas un 
atcelšanas zinātniskās pamatotības nodrošināšanai. [Number of pop-
ulations, trends of population development. Report: Micro-reserves 
of lichens, assessment of status and the development of system for 
the provision of scientific justification of micro-reserve creation and 
elimination] Latvijas Dabas fonds, Rīga, 38–45.

Lārmanis V., Telnovs D., Strazdiņa B. 2014. Gravu un nogāžu mežu 
9180* un lapkoku praulgrauža Osmoderma eremita dzīvotņu apsaim-
niekošanas programma Gaujas Nacionālajā parkā. ES LIFE+ program-
mas projektam FOR-REST [Forest Habitat Restoration within the Gauja 
National Park], projekta identifikācijas numurs LIFE10 NAT/LV/000159. 
Latvijas Dabas fonds, Rīga.

Lārmanis, V. 2008. ES nozīmes zālāju biotopu un sugu aizsardzības 
statuss saistībā ar Latvijas Lauku attīstības programmu. [Conser-
vation status of grassland habitats and species of EU significance 
in connection with the Latvian Rural Development Programme] In: 
Auniņš, A. (Ed.) Aktuālā savvaļas sugu un biotopu apsaimniekošanas 
problemātika Latvijā. Latvijas Universitāte, Rīga, 91–100.

Leinesare I. 1969. Zemkopība un lopkopība. [Agriculture and Livestock 
Farming] In: Latviešu etnogrāfija. Rīga, Zinātne, 97–105.

Leito A., Elts J., Mägi E., Truu J., Ivask M., Kuu A., Ööpik M., Meriste M., 
Ward R., Kuresoo A., Pehlak H., Sepp K., Luigujõe L. 2014. Coastal grass-
land wader abundance in relation to breeding habitat characteristics 
in Matsalu Bay, Estonia. Ornis Fennica 91: 149–165.

Lencova K., Prach K. 2011. Restration of hay meadows on ex-arable 
land: commercial seed mixtures vs. spontaneus succession. Grass 
and Forage Science 66: 265–271.

Lennartsson T., Oostermeijer J. G. B. 2001. Demographic variation and 
population viability in Gentianella camp¬estris: effects of grassland 
management and environ-mental stochasticity. Journal of Ecology 
89: 451–463.

Leppik E., Jüriado I. 2008. Factors important for epiphytic lichen 
communities in wooded meadows of Estonia. Folia Cryptogamica 
Estonica 44: 75–87.

Leppik E., Jüriado I., Liira J. 2011. Changes in stand structure due to 
the cessation of traditional land use in wooded meadows impoverish 
epiphytic lichen communities. Lichenologist 43: 257–274.

Leppik E., Saag L. 2006. Poster: Epiphytic lichen flora in wooded 
meadows of Estonia. Institute of Botany & Ecology, University of Tartu, 
Lai St. 38, 51005 Tartu, Estonia. http://www.nordiclichensociety.org/
Excursions/2006_ Nordplus/talks/Leppik_poster.pdf.

Leyer I., 2002. Auengrunland der Mittelelbe-Niederung: Vegetation-
skundliche und Okologische Untersuchungen in der rezenten Aue, der 
Altaue und am Auenrand der Elbe. Dissertationes Botanicae 363, J. 
Cramer, Berlin, Stuttgart.

Løfaldli L., Kålås J.A., Fiske P., 1992. Habitat selection and diet of Great 
Snipe Gallinago media during breeding. Ibis 134: 35–43.

Lotman S. 2011. Guidelines for Coastal Meadow Management. Guid-
ance for Estonian Environmental Board land conservation specialists 
and land managers. Commissioned by Estonian Environmental Board 
in 2011. Translation in English by Estonian Fund for Nature in 2012, 
http://www.keskkonnaamet.ee/public/PLK/Lisa_1_Rannaniitude_hool-
duskava_2011.pdf.

Loze I. 2001. Neolīts. Latvijas senākā vēsture 9. g. t. pr. Kr.–1200. g. [arly 
metal period. The earliest history of Latvia from the 9th millennium be-
fore Christ – 1200] LU Latvijas Vēstures institūta apgāds, Rīga, 74–116.

Luick R., Jones G., Oppermann R. 2012. Semi-natural vegetation: pas-
tures, meadows and related communities, in Oppermann R., Beaufoy 
G., Jones G. (eds) High Nature Value Farming in Europe. 35 European 
countries – expierences and perspectives. Verlag regionalkultur 
Ubstadt-Weiher Heidelberg Basel: 32–57.

Luksa D. 2014. Savvaļai līdzīgos apstākļos dzīvojošo zirgu šķirnes 
‘Konik Polski Equus caballusi’ grupu sociālā un teritoriālā struktūra 
Ķemeru Nacionālā parka Dunduru pļavās. [Social and territorial struc-
ture of groups of horses of the variety ‘Konik Polski Equus caballus’ 
living in conditions similar to natural in Dunduri meadows of Ķemeri 
National Park] Bakalaura darbs. (vad. Dr. biol. Jānis Ozoliņš). Latvijas 
Universitāte, Bioloģijas fakultāte, Rīga.

Mace G. M., Norris K., Fitter A. H. 2012. Biodiversity and ecosystem 
services: a multilayered relationship. Trends in Ecology and Evolution 
27 (1): 19–26.

Madlaina K. I., Schmid P., Kollike R. 2008. Value of permanent 
grassland habitats as reservoirs of Festuca pratensis Huds. and 
Lolium multiflorum Lam. populations for breeding and conservation. 
Euphytica 164: 239–253.

Mägi M., Lutsar L. 2001. Final report on inventory of seminatural grass-
lands in Estonia 1999–2001. Estonian Fund for Nature, Tartu.

Maldups A. (Ed.). 1938. Latvija skaitļos 1938. [Latvia in figures 1938] 
Valsts statistiskā pārvalde, Rīga.

Matuko J. 2015. Dabisko zālāju veģetācijas daudzveidību noteicošie 
augsnes faktori Vidzemes centrālajā daļā. Bakalaura darbs. [Soil fac-
tors determining the diversity of semi-natural grassland vegetation in 
the central part of Vidzeme. Bachelor’s Thesis] Latvijas Universitāte, 
Ģeogrāfijas un Zemes zinātņu fakultāte, Rīga.

Mauchamp A., Chauvelon P., Grillas P. 2002. Restoration of floodplain 
wetlands: Opening polders along a coastal river in Mediterranean 
France, Vistre marshes. Ecological Engineering 18: 619–632.

Mayer A. L., Rietkerk M. 2004. The dynamic regime concept for ecosys-
tem management and restoration. BioScience 54, 11: 1013–1020.

Medene A. 2012. Zilganās seslērijas Sesleria caerulea (L.) Ard. izplatība 
Latvijā. [Distribution of blue moor grass Sesleria caerulea (L.) Ard. in 
Latvia] Latvijas Veģetācija 22: 5–27.

Mednis A. 2002. Niedru pļaušanas ietekme uz ligzdojošo ūdensputnu 
skaitu. [Effect of reed mowing on the number of nesting water birds] 
In: Opermanis O. (Ed.) Aktuāli savvaļas sugu un biotopu apsaimnie-
košanas piemēri Latvijā. Latvijas Universitāte, Rīga, 81–87.

Mednis A. 2008. Pļavu biotopu kā putnu dzīves vietu atjaunošana En-
gures ezera dabas parkā 2003.–2007. gadā. [Restoration of meadow 
habitats as the living environment of birds in Lake Engure Nature Park 
in 2003–2007] In: Auniņš A. (Ed.) Aktuālā savvaļas sugu un biotopu 
apsaimniekošanas problemātika Latvijā. Latvijas Universitāte, Rīga, 
101–110.

Meiere D. 2002. Latvijas piepju konspekts. [Summary of Latvian tinder 
fungi] Latvijas Veģetācija 5: 7–42.

Meiere D., Smaļinskis J. 1999. Latvijas ozoli un ozolāji. [Latvian oaks 
and oak groves] Dabas un vēstures kalendārs. Zinātne, Rīga. 

Melecis V., Karpa A., Kabucis I., Savics F., Liepina L. 1997. Distribution of 
grassland arthropods along a coenocline of seashore meadow vege-
tation. Proceedings of Latvian Academy of Sciences 51, 5/6: 222–233.

Melecis, V., Karpa, A., Spuņģis, V. 1998. The grass-dwelling arthropod 
communities of the coastal reserve „Randu pļavas” in Latvia. Latvijas 



386

Entomologs 36: 55–65.

Metsoja J. A. 2011. The management plan for floodplain grasslands – 
instructions for the management and restoration of communities. 
Keskkonnaamet, www.keskkonnaamet.ee 

Mihulka S., Pyšek P., Martinkova J., Jarošik V. 2006. Invasiveness of 
Oenothera congeners alien to Europe: Jack of all trades, master of 
invasion? Perspectives in Plant Ecology, Evolution and Systematics 
8: 83–96.

Milberg P., Akoto B., Bergman K., Fogelfors H., Paitto H., Talle M. 2014. 
Is spring burning a viable management tool for species-rich grass-
lands? Applied Vegetation Science 17: 429–441.

Mitchell F. J. G. 2004. How open were European primeval forests? 
Hypothesis testing using paleoecological data. Journal of Ecology 93: 
168–177.

Mitchley, J., Jongepierova, I., Fajmon, K. 2012. Regional seed mixtures 
for the recreation of species-rich meadows in the White Carpathian 
Mountains: results of a 10–yr experiment. Applien Vegetation Science 
15 (2): 253–263.

Mitlacher K., Poschlod P., Rosén E., Bakker J. P. 2002. Restoration of 
wooded meadows – a comparative analysis along a chronosequence 
on Öland (Sweden). Applied Vegetation Science 5: 63–73.

Mitsch W. J., Zhang L., Fink D. F., Hernandez M. E., Altor A. E., Tuttle C. 
L., Nahlik A. M. 2008. Ecological engineering of floodplains. Ecological 
Processes and Sustainable Floodplain Management 8, 2–4: 139–147.

Moloney A. P., Fievez V., Martin B., Nute G. R., Richardson R. I., 2008. 
Botanically diverse forage-based rations for cattle: implications 
for product composition, product quality and consumer health. In: 
Hopkins A., Gustafsson T., Bertilsson J., Dlin G., Nilsdotter-Linde N., 
Sporndly E. (eds.) Biodiversity and Animal Feed. Future Challenges for 
Grassland Production. Proceedings of the 22nd General Meeting of 
the European Grassland Federation Uppsala, Sweden.

Moog D., Kahmen S., Poschlod P., Schreiber K. F. 2002. Comparison of 
species composition between different grassland managements – 25 
years fallow experiment of Baden-Württemberg. Applied Vegetation 
Science 5: 99–106.

Moora M., Kose M., Jõgar Ü. 2007. Optimal management of the rare 
Gladiolus imbricatus in Estonian coastal meadows indicated by its 
population structure. Applied Vegetation Science 10: 161–168.

Mortimer S. R. 1992. Root length/leaf area ratios of chalk grassland 
perennials and their importance for competitive interactions. Journal 
of Vegetation Science 3 (5): 665–673.

Mountford, J.O., Lakhani, K.H., Holland, R.J. 1996. Reversion of vegetatin 
following the cessation of fertiliser application. Journal of Vegetation 
Science 7 (2): 274–287.

Mudrák, O., Mládek, J., Blažek, P., Lepš, J., Doležal, J., Nekvapilová, E., 
Tešitel, J. 2014. Establishment of hemiparasitic Rghinanthus spp. in 
grassland restoration: lessons learned from sowing eksperiments. 
Applied Vegetation Science 17: 274–287.

Muller A., Diener S., Schnyder S., Stutz K, Sedivy C., Dorn S. 2006. 
Quantitative pollen requirements of solitary bees: implications for bee 
conservation and the evolution of bee-flower relationships. Biological 
Conservation 130: 604–615.

Myerscough P. J. 1980. Epilobium angustifolium L. Biological flora of 
British Isles. Journal of Ecology 68 (3): 1047–1074.

Natural England, 2008a. Soil and agri-environment schemes: inter-
pretation of soil analysis. Natural England Technical Information Note 
TIN036. First edition, www.naturalengland.org.uk.

Natural England 2008b. Natural England Technical Information Note 
TIN038. Seed sources for grassland restoration and re-creation in 
Environmental Stewardship, www.naturalengland.org.uk.

Natural England 2009a. Natural England Technical Information Note 
TIN065. Sward enchancement: diversifying grassland using pot-
grown wildflowers or seedling plugs, www.naturalengland.org.uk.

Natural England 2009b. Natural England Technical Information Note 
TIN061. Sward enchancement: selection of suitable sites, www.
naturalengland.org.uk.

Natural England 2009c. Natural England Technical Information Note 
TIN060. The use of yellow rattle to facilitate grassland diversification, 
www.naturalengland.org.uk.

Natural England 2010a. Natural England Technical Information Note 
TIN067. Arable reversion to species-rich grassland: establishing a 
sown sward, www.naturalengland.org.uk.

Natural England 2010b. Natural England Technical Information Note 
TIN063.Sward enchancement: diversifying grassland by spreading 
species-rich green hay, www.naturalengland.org.uk.

New T.R. 1995. An Introduction to Invertebrate Conservation Biology. 
Oxford, Oxford University Press.

Nikmane M. (Ed.) 2007. Dabas parks „Pape”. Dabas aizsardzības plāns. 
Liepājas rajons. Rucavas un Nīcas pagasti. Plāns izstrādāts laik-
posmam no 2007. gada līdz 2018. gadam. [Nature Park Pape. Nature 
conservation plan. Liepāja District. Rucava and Nīca Rural Territories. 
The plan has been drawn up for the time period from 2007 until 2018] 
Izstrādātājs „Grupa 93”, Pape. 

Norderhaug A., Ihse M., Pedersen O. 2000. Biotope patterns and 
abundance of meadow plant species in a Norwegian rural landscape. 
Landscape Ecology 15: 201–218.

Oates M.R., Bullock, D.J. 1997. Browsers and grazers. Enact 5 (4): 15–18.

Olsson P. A., Martensson L. M., Bruun H. H. 2009. Acidification of sandy 
grasslands – consequences for plant diversity. Applied Vegetation 
Science 12: 350–361.

Oomes M. J. M., Olff H., Altena H. J. 1996. Effects of vegetation 
management and raising the water table on nutrient dynamics and 
vegetation change in a wet grassland. Journal of Applied Ecology 33: 
576–588.

Opermanis O. (Ed.) 2002. Aktuāli savvaļas sugu un biotopu apsaim-
niekošanas piemēri Latvijā. [Topical Examples of Wild Species and 
Habitat Management in Latvia] Vides aizsardzības un reģionālās 
attīstības ministrija, Rīga.

Opermanis O. 1997. Distribution and breeding biology of Oystercatcher 
Haematopus ostralegus in Latvia: differences between habitats. Acta 
Zoologica Lithuanica 6: 97–103.

Opermanis, O. 2002. Dedzināšana kā paņēmiens aizsargājamo pļavu 
putnu biotopa atjaunošanai. [Burning as a method for the restoration 
of protected meadow bird habitat] In: Opermanis O. (Ed.) Aktuāli sav-
vaļas sugu un biotopu apsaimniekošanas piemēri Latvijā. Rīga, 28–33.

Opermanis O., Auniņš A. 1995. Ķīvītes Vanellus vanellus ligzdošanas 
bioloģija biotopos ar dažādu cilvēka ietekmi. [Nesting biology of 
northern lapwing Vanellus vanellus in habitats with various human 
influences] Putni dabā 5: 2–16.

Opermanis O., Račinskis E., Auniņš A. 2008. EU Birds Directive Annex 
I vs national bird protection interests : legislative impact on bird 
conservation in Latvia. In: Opermanis O., Whitelaw G. (eds.) Economic, 
Social and Cultural Aspects in Biodiversity Conservation. Academic 
Press of the University of Latvia, Riga, 45–58.

Oppermann R. 2014. Wood-pastures as examples of European high 
nature value landscapes: functions and differentiations according to 
farming. In: Hartel T., Plieninger T. (eds.) European wood-pastures in 
transition: a social-ecological approach. Earthscan, London, 39–52.

Oppermann R., Beaufoy G., Jones G. (eds.) 2012. High Nature Value 
Farming in Europe. 35 European countries – experiences and per-
spectives. Verlag Regionalkultur, Ubstadt, Weiher, Heidelberg, Basel.

Öster M., Ask K., Cousins, A. O., Eriksson O. 2009. Dispersal and 
establishment limitation reduces the potential for successful 
restoration of semi-natural grassland communities on former arable 
land. Journal of Applied Ecology 46 (6): 1266–1274.

Ostvalds H. 1936. Neatliekamie lauksaimniecības darbi rudenī. [Imper-
ative agricultural works in autumn] Tēvijas Sargs 48.

REFERENCES



387Semi-natural grasslands

Ottvall R., Larsson K., Smith H. G. 2005. Nesting success in Redshank 
Tringa totanus breeding on coastal meadows and the importance of 
habitat features used as perches by avian predators. Bird Study 52: 
289–296.

Owen K. M., Marrs R. H. 2000. Acidifying arable soils for the restoration 
of acid grasslands. Applied Vegetation Science 3: 105–116.

Ozols D. 2008. Pirmie dabīgās noganīšanas rezultāti divās teritorijās 
Ziemeļvidzemes biosfēras rezervātā. [First results of natural grazing 
in two territories of Ziemeļvidzeme Biosphere Reserve] In: Auniņš A. 
(Ed.) Aktuālā savvaļas sugu un biotopu apsaimniekošanas problemā-
tika Latvijā. Latvijas Universitāte, Rīga, 81–89.

Paal J. 2002. Estonian Forest Site Types in Terms of the llabitat Direc-
tive. Baltic Forestry 8 (1): 21–27.

Padomju Jaunatne, 1972. Ugunsputnu no meža ārā! [Get fire out of the 
forest!] 1972. gada 28. marts. 

Pakanen V.-M., Luukkonen A., Koivula K. 2011. Nest predation and tram-
pling as management risks in grazed coastal meadows. Biodiversity 
and Conservation 20: 2057–2073.

Palo A., Ivask M., Liira J. 2013. Biodiversity composition reflects the 
history of ancient semi-natural woodland and forest habitats – Com-
pilation of an indicator complex for restoration practice. Ecological 
Indicators 34: 336–344.

Paltto H., Nordberg A., Nordén B., Snäll T. 2011. Development of 
secondary woodland in oak wood pastures eeduces the eichness 
of rare epiphytic lichens. PLoS ONE 6 (9): e24675. doi:10.1371/journal.
pone.0024675.

Pärt T., Söderström B. 1998. Conservation value of semi-natural 
pastures in Sweden: contrasting botanical and avian measures. 
Conservation Biology 13 (4): 755–765.

Pärtel M., Mändla R., Zobel M. 1999. Landscape history of a calcareous 
(alvar) grassland in Hanila, western Estonia, during the last three 
hundred years. Landscape Ecology 14: 187–196.

Parviainen J. 1996. The impact of fire on Finnish forests in past and 
today. In: Goldammer J. G., Furyaev V. V. (eds.) Fire in ecosystems of 
boreal Eurasia. Kluwer Academic Publishers, Dordrecht, The Nether-
lands, 55–64.

Pasaules dabas fonds. 2004. Lielo savvaļas zālēdāju dabiskā 
ganīšanās. [Natural grazing of large wild herbivores] Rīga, http://www.
pdf.lv/uploads/dokumenti/Lielo_savvalas_zaledaju_gramata.pdf.

Pavel V. 2004. The impact of grazing animals on nesting success of 
grassland passerines in farmland and natural habitats: a field experi-
ment. Folia Zoologica 53: 171–178.

Pehlak H., Lõhmus, A. 2008. An artificial nest experiment indicates 
equal nesting success of waders in coastal meadows and mires. 
Ornis Fennica 85: 66–71.

PeiponenV. A. 1974. Food and breeding of the scarlet rosefinch (Car-
podacus erythrinus) in southern Finland. Annales Zoologici Fennici 
11: 155–165. 

Penēze Z. 2009. Latvijas lauku ainavas izmaiņas 20. un 21. gadsimtā: 
cēloņi, procesi un tendences. Promocijas darbs. [Changes in the rural 
landscape of Latvia in the 20th and 21st centuries: causes processes 
and trends. PhD Thesis] Latvijas Universitāte, Ģeogrāfijas un Zemes 
zinātņu fakultāte, Rīga.

Petrova K. 2010. Ilggadīgās izmaiņas vaboļu cenozēs un to indikatīvā 
nozīme Randu pļavās. Maģistra darbs. [Long-term changes in bug 
cenoses and the indicative significance thereof in Randu meadows. 
Master Thesis] Latvijas Universitāte, Ģeogrāfijas un Zemes zinātņu 
fakultāte, Rīga.

Pickett S. T. A., Cadenasso M. L., Meiners S. J. 2008. Ever since Clem-
ents: from succession to vegetation dynamics and understanding to 
intervention. Applied Vegetation Science 12: 9–21.

Piterāns A. 2001. Latvijas ķērpju konspekts. [Summary of Latvian 
lichens] Latvijas Veģetācija 3: 5–46.

Plantureux S., Peeters A., McCracken D. 2005. Biodiversity in intensive 
grasslands: Effect of management, improvement and challenges. 
Agronomy Research 3 (2): 153–164.

Plociņa J. 2007. Epifītisko ķērpju monitorings uz ozoliem parkveida 
pļavās un ozolu mežos Ziemeļgaujas aizsargājamo ainavu apvidū. 
Atskaite Latvijas Dabas fonda projektam „Ziemeļgaujas ielejas 
aizsardzība un apsaimniekošana”. [Monitoring of epiphytic lichens 
on oaks in wood pasture meadows and oak groves in Ziemeļgauja 
Region of Conserved Landscapes. Report for the project of Latvian 
Fund for Nature Conservation and Management of the Valley of 
Northern-Gauja]

Pommers P. 1939. Pārarto zālāju apsēšana. [Sowing in ploughed 
grasslands] Brīvā Zeme.

Poschlod P., Kiefer S., Tränkle U., Fischer S. & Bonn S. 1998. Plant spe-
cies richness in calcareous grasslands as affected by dispersability 
in space and time. Applied Vegetation Science 1: 75–91.

Priede A. 2011. Phytosociology and dynamics of calcareous grass-
lands in Ķemeri National Park, Latvia. Estonian Journal of Ecology 60, 
4: 284−304.

Priede A. 2008. Invazīvo svešzemju augu sugu izplatība Latvijā. 
[(Distribution of invasive foreign plant species in Latvia] Latvijas 
Veģetācija 17: 1−149.

Priede A. 2013. Ilgtermiņa veģetācijas izmaiņas palienes zālāja 
atjaunošanas vietā Ķemeru Nacionālajā parkā. [Long-term vegetation 
changes at the site of floodplain grassland restoration in Ķemeri 
National Park] Latvijas Universitātes 71. zinātniskā konference. 
Ģeogrāfija. Ģeoloģija. Vides zinātne. Referātu tēzes. Rīga, 181–183. 

Priede A., Urtāne L., Ķuze J. 2015. Hidroloģiskā režīma atjaunošanas, 
pļaušanas un noganīšanas rezultāti Ķemeru Nacionālajā parkā 
Dundurpļavās. [The results of rewetting, mowing and grazing in dun-
durpļavas of Ķemeri National Park] In: Priedniece I., Račinskis E. (Ed.) 
Upju palieņu atjaunošana un apsaimniekošana: LIFE+ projekta „Dviete” 
pieredze. Latvijas Dabas fonds, Rīga, 62–78.

Priede A. (Ed.) 2017. Protected habitat management guidelines for 
Latvia. Mires and springs. Nature Conservation Agency, Sigulda.

Priedītis N. 2014. Latvijas augi. Enciklopēdija. [Plants of Latvia. Encyclo-
paedia] Gandrs, Rīga.

Priedniece I., Račinskis E. (Ed.) 2015. Upju palieņu atjaunošana un 
apsaimniekošana: LIFE+ projekta „Dviete” pieredze. [Restoration and 
management of river floodplains: experience of LIFE + project Dviete] 
Latvijas Dabas fonds, Rīga.

Prochnow A., Meierhöfer J. 2003. Befahrmuster bei der Grünlandmahd: 
Faunaschonung und Aufwendungen. Landtechnik, http://www.land-
technik-online.eu/ojs-2.4.5/index.php/landtechnik/article/view/2003-
4-252-253/2634. 

Pyšek P., Prach K. 1994. How important are rivers for supporting plant 
invasions. In: De Waal L. C., Child L. E., Wade P. M., Brock J. H. (eds.) 
Ecology and Management of Invasive Riverside Plants. John Willey 
and Sons Ltd. 

Pywell R. F., Bullock J. M., Hopkins A., Walker K. J., Rurke M. J. W., Peel S. 
2002. Restoration of species-rich grassland: assessing the limiting 
processes using a multi-scale approach. Journal of Applied Ecology 
39: 294–309.

Rackham O. 2013. Woodland and wood-pasture. In: Rotherham I. D. 
(ed.) Trees, Forested Landscapes and Grazing Animals: A European 
Perspective on Woodlands and Grazed Treescapes. Routledge, 11–22.

Račinskis E. 2004. Eiropas Savienības putniem nozīmīgās vietas 
Latvijā. [Sites important for birds of European Union Significance in 
Latvia] Latvijas Ornitoloģijas biedrība, Rīga.

Račinskis E. 2005. Zaļās vārnas Coracias garrulus Latvijā 2003. un 
2004. gadā. [European roller Coracias garrulus in Latvia in 2003 and 
2004] Putni dabā 15, 2: 3–6.

Ramans K. 1958. Vidzemes vidienes ģeogrāfisko ainavu tipoloģija. Pie-
likums kandidāta disertācijai. [Typology of geographical landscapes 



388

of central Vidzeme. Annex to Doctoral Dissertation] Pētera Stučkas 
Latvijas Valsts universitāte, Ģeogrāfijas fakultāte.

Ranius T. 2001. Constancy and asynchrony of Osmoderma eremita 
populations in tree hollows. Oecologia 126 (2): 208–215

Ranius T. 2002a. Osmoderma eremita as an indicator of species 
richness of beetles in tree hollows. Biodiversity and Conservation 11: 
931–941.

Ranius T. 2002b. Influence of stand size and quality of tree hollows on 
saproxylic beetles in Sweden. Biological Conservation 103: 85–91.

Ranius T. 2002c. Population ecology and conservation of beetles and 
pseudoscorpions living in hollow oaks in Sweden. Animal Biodiversity 
and Conservation 25 (1): 53–68.

Ranius T. 2006. Measuring the dispersal of saproxylic insects: a key 
characteristic for their conservation. Population Ecology 48: 177–188.

Ranius T., Aguado L. O., Antonsson K., Audisio P., Ballerio, A., Carpaneto 
G. M., Chobot K., Gjurašin B., Hanssen O., Huijbregts H., Lakatos F., 
Martin O., Neculiseanu Z., Nikitsky N. B., Paill, W., Pirnat A., Rizun V., 
Ruicănescu A., Stegner J., Süda I., Szwałko P., Tamutis V., Telnov, D., 
Tsinkevich V., Versteirt V., Vignon V., Vögeli M., Zach P. 2005. Osmoder-
ma eremita (Coleoptera, Scarabaeidae, Cetoniinae) in Europe. Animal 
Biodiversity and Conservation 28 (1): 1–44.

Ranius T., Hedin J. 2001. The dispersal rate of a beetle, Osmoderma 
eremita, living in tree hollows. Oecologia 126: 363–370.

Ranius T., Jansson N. 2000. The influence of forest regrowth, original 
canopy cover and tree size on saproxylic beetles associated with old 
oaks. Biological Conservation 95: 85–94.

Ranius T., Johansson V., Fahrig L. 2011. Predicting spatial occurrence 
of beetles and pseudoscorpions in hollow oaks in southeastern 
Sweden. Biodiversity and Conservation 20: 2027–2040.

Ranius T., Nilsson S. G. 1997. Habitat of Osmoderma eremita Scop. 
(Coleoptera: Scarabaeidae), a beetle living in hollow trees. Journal of 
Insect Conservation 1: 193–204.

Rašomavičius V. (Ed.) 2012. EB svarbos natūralių buveinių inventoriza-
vimo vadovas. Gamtos tyrimų centras, Vilnius.

Read. H. (Ed.) 2000. Veteran Trees: A guide to good management. 
English Nature, Peterborough.

Rebele F., Lehmann C. 2001. Biological flora of Central Europe: Calama-
grostis epigeios (L.) Roth. Flora, 196: 325–344.

Reihmanis J. (Ed.) 2011. Nordic-Baltic-Belarus solutions in farming for 
biodiversity. Latvian Fund for Nature, Rīga.

Reinvalds D. 2002. Parastās niedres augšanas rādītāju un veģetācijas 
struktūras izmaiņas engures ezerā pēc dedzināšanas. [Changes 
in growth indicators of common reed Phragmites australis and in 
vegetation structure in Lake Engure after burning] In: Opermanis O. 
(Ed.) Aktuāli savvaļas sugu un biotopu apsaimniekošanas piemēri 
Latvijā. Rīga, 62–67.

Rēriha I., Rūsiņa, S. 2009. Zilganā seslērija Sesleria caerulea (L.) Adr. 
Slīteres nacionālajā parkā. [Blue moor grass Sesleria caerulea (L.) Adr. 
in Slītere National Park] Ģeogrāfija. Ģeoloģija. Vides zinātne. Latvijas 
Universitātes 67. zinātniskā konference. Rīga, Latvijas Universitāte, 
116–118.

Rīze B., Vilemsa D., van Vindens A. 2015. Nīderlandes ūdensteču 
atjaunošanas pieredze kā Eiropas līdzenumu upju atjaunošanas 
piemērs. [Experience of waterway restoration in the Netherlands 
as an example of European plain river restoration] In: Priedniece I., 
Račinskis E. (Ed.) Upju palieņu atjaunošana un apsaimniekošana: 
LIFE+ projekta „Dviete” pieredze. Latvijas Dabas fonds, Rīga, 79–85.

Roellig M., Sammul M. 2014. Wood-pasture profile: Wood-pastures 
of Saaremaaa, Estonia. In: Hartel T., Plieninger T. (eds.) European 
wood-pastures in transition: a social-ecological approach. Earthscan, 
London, 113–124.

Rook A., Tallowin J. 2003. Grazing and pasture management for biodi-
versity benefit. Animal Research 52 (2): 181–189. 

Rotherham I. D. 2013. Grazed tree landscapes: Overview and intro-
duction. In: Rotherham I. D. (ed.) Trees, Forested Landscapes and 
Grazing Animals: A European Perspective on Woodlands and Grazed 
Treescapes. Routledge, 2–10.

Rothero E., Lake S., Gowin D. (eds.) 2016. Floodplain Meadows – Beauty 
and Utility. A Technical Handbook. Milton Keynes, Floodplain Meadows 
Partnership.

Rotkovska I. 2015. Dabisko zālāju augšņu daudzveidība Vidzemes 
centrālajā daļā. Bakalaura darbs. [Diversity of the soil of semi-natural 
grasslands in the central part of Vidzeme. Bachelor Thesis] Latvijas 
Universitāte, Ģeogrāfijas un Zemes zinātņu fakultāte, Rīga.

Rubenis A. 1964. Kā kultivēsim un izmantosim Lubānas zemienes 
pļavas un purvus. [How we will cultivate and use meadows and fens 
of Lubāns Lowland] Jelgava.

Rubine H., Eniņa V. 2004. Ārstniecības augi. [Medical herbs] Apgāds 
Zvaigzne ABC, Rīga.

Ruiz-Jaen M., Aide T. M. 2005. Restoration Success: How Is It Being 
Measured? Restoration Ecology 13 (3): 569–577.

Rupp M. 2013. Creation of open woodlands through pasture: Genesis, 
relevance as biotopes, value in the landscape and in nature conser-
vation in south-west Germany. In: Rotherham I. D. (ed.) Trees, Forested 
Landscapes and Grazing Animals: A European Perspective on Wood-
lands and Grazed Treescapes. Routledge, 301–316.

Rusina S., Kiehl K. 2010. Long-term changes in species diversity in 
abandoned calcareous grasslands in Latvia. Tuexenia 30: 467–486.

Rūsiņa S. 2006. Nemeža augu sabiedrības Latvijas pilskalnos. 
[Non-forest plant communities in Latvian castle mounds] Acta Univer-
sitatis Latviensis, Earth and Environment Sciences, 695: 67–92.

Rūsiņa S. 2007. Latvijas mezofīto un kserofīto zālāju daudzveidība un 
kontaktsabiedrības. [Diversity and contact communities of Latvian 
mesophytic and xerophytic grasslands] Latvijas Veģetācija, 12: 1–366.

Rūsiņa S. 2008a. Dabisko zālāju atjaunošanas pasākumu ietekme uz 
veģetāciju aizsargājamo ainavu apvidū „Ziemeļgauja”. [Influence of 
semi-natural grassland restoration measures on the vegetation in the 
area of protected landscapes Ziemeļgauja] In: Auniņš A. (Ed.) Aktuālā 
savvaļas sugu un biotopu apsaimniekošanas problemātika Latvijā. 
Latvijas Universitāte, Rīga, 57–72.

Rūsiņa S. 2008b. Dabisko zālāju apsaimniekošana augāja daudz-
veidībai. [Management of semi-natural grasslands for vegetation 
diversity] In: Auniņš A. (Ed.) Aktuālā savvaļas sugu un biotopu apsaim-
niekošanas problemātika Latvijā. Latvijas Universitāte, Rīga, 29–44.

Rūsiņa S. 2013a. 1630* boreal Baltic coastal meadows. In: Auniņš A. 
(Ed.) European Union protected habitats in Latvia. Interpretation man-
ual. 2nd revised edition. Rīga, Latvijas Dabas fonds, Vides aizsardzī-
bas un reģionālās attīstības ministrija, 55–57.

Rūsiņa S. 2013b. Grassland habitats. In: Auniņš A. (Ed.) European 
Union protected habitats in Latvia. Interpretation manual. 2nd revised 
edition. Rīga, Latvijas Dabas fonds, Vides aizsardzības un reģionālās 
attīstības ministrija, 151–161.

Rūsiņa S. 2013c. 6110* Rupicolous calcareous or basophilic grass-
lands of the Alysso–Sedion albi. In: Auniņš A. (Ed.) European Union 
protected habitats in Latvia. Interpretation manual. 2nd revised 
edition. Rīga, Latvijas Dabas fonds, Vides aizsardzības un reģionālās 
attīstības ministrija, 162–164.

Rūsiņa S. 2013d. 6120* Xeric sand calcareous grasslands. In: Auniņš 
A. (Ed.) European Union protected habitats in Latvia. Interpretation 
manual. 2nd revised edition. Rīga, Latvijas Dabas fonds, Vides 
aizsardzības un reģionālās attīstības ministrija, 165–168.

Rūsiņa S. 2013e. 6210 Semi-natural dry grasslands and scrubland 
facies on calcareous substrates (Festuco–Brometalia (*important 
orchid sites. In: Auniņš A. (Ed.) European Union protected habitats in 
Latvia. Interpretation manual. 2nd revised edition. Rīga, Latvijas Dabas 
fonds, Vides aizsardzības un reģionālās attīstības ministrija, 169–173.

Rūsiņa S. 2013f. 6230* Species-rich Nardus grasslands on siliceous 

REFERENCES



389Semi-natural grasslands

substrates in mountain areas (and submountain areas, in Continental 
Europe. In: Auniņš A. (Ed.) European Union protected habitats in Latvia. 
Interpretation manual. 2nd revised edition.Rīga, Latvijas Dabas fonds, 
Vides aizsardzības un reģionālās attīstības ministrija, 174–176.

Rūsiņa S. 2013g. 6270* Fennoscandian lowland species-rich dry 
to mesic grasslands. In: Auniņš A. (Ed.) European Union protected 
habitats in Latvia. Interpretation manual. 2nd revised edition. Rīga, 
Latvijas Dabas fonds, Vides aizsardzības un reģionālās attīstības 
ministrija, 177–181.

Rūsiņa S. 2013h. 6410 Molinia meadows on calcareous, peaty or 
clayely-silt-laden soils (Molinion caeruleae). In: Auniņš A. (Ed.) 
European Union protected habitats in Latvia. Interpretation manual. 
2nd revised edition. Rīga, Latvijas Dabas fonds, Vides aizsardzības un 
reģionālās attīstības ministrija, 182–185.

Rūsiņa S. 2013i. 6430 Hydrophilous tall herb fringe communities of 
plains and the montane to alpine levels. In: Auniņš A. (Ed.) European 
Union protected habitats in Latvia. Interpretation manual. 2nd revised 
edition. Rīga, Latvijas Dabas fonds, Vides aizsardzības un reģionālās 
attīstības ministrija, 186–189.

Rūsiņa S. 2013j. 6450 Northern Boreal alluvial meadows. In: Auniņš A. 
(Ed.) European Union protected habitats in Latvia. Interpretation man-
ual. 2nd revised edition. Rīga, Latvijas Dabas fonds, Vides aizsardzī-
bas un reģionālās attīstības ministrija, 190–193.

Rūsiņa S. 2013k. 6510 Lowland hay meadows (Alopecurus pratensis, 
Sanguisorba officinalis). In: Auniņš A. (Ed.) European Union protected 
habitats in Latvia. Interpretation manual. 2nd revised edition. Rīga, 
Latvijas Dabas fonds, Vides aizsardzības un reģionālās attīstības 
ministrija, 194–197.

Rūsiņa S., Priede A., Toča L. 2013. Dabiskie zālāji Engures ezera 
sateces baseinā – izmirstošas ekosistēmas vai neapzināts resurss? 
[Semi-natural grasslands in the drainage basin of Lake Engure – dying 
ecosystems or unexplored resource?] Kļaviņš M., Melecis V. (Eds.) 
Cilvēks un daba: Engures ekoreģions. LU Akadēmiskais apgāds, Rīga, 
199–222.

Rūsiņa S., Pušpure I., Gustiņa L. 2013. Diversity patterns in transitional 
grassland areas in floodplain landscapes with different heterogeneity. 
Tuexenia 33: 347–369.

Ryser P., Langenauer R., Gigon A. 1995. Species richness and vegeta-
tion structure in a limestone grassland after 15 years management 
with 6 different biomass removal regimes. Folia Geobotanica et 
Phytotaxonomica 30: 157–167.

Salna I., Kalniņš M. 2007. Gudenieku kadiķu karaliste. [Juniper kingdom 
of Gudenieki] Vides vēstis Nr.4, Rīga. 

SALVERE without date. Guidelines for restoration of species-rich 
grasslands. http://www.central2013.eu/fileadmin/user_upload/Down-
loads/outputlib/SALVERE_Guideline_restoration_-_reduziert.pdf.

Schaffers A. P., Vesseur M. C., Sykora K.V. 1998. Effects of delayed 
hay removal on the nutrient balance of roadside plant communities. 
Jpournal of Applied Ecology 35: 349–364.

Schnoor T., Bruun H. H., Olsson P. A. 2015. Soil disturbance as a grass-
land restoration measure – effects on plant species composition and 
plant functional traits. PLoS One 10 (4): e0123698. Published online 
2015 Apr 13. doi:10.1371/journal.pone.0123698, PMCID: PMC4395216.

Schuhmacher O., Dengler J. 2013. Das Land-Reitgras als Problemart 
auf Trockenrasen. Handlungsempfehlungen zur Reduktion von Cal-
amagrostis epigejos. Ergebnisse aus einem Praxisversuch. 16. NABU 
Hamburg. 

Scotton M., Kirmer A., Krautzer B. (eds.) 2012. Practical handbook for 
seed harvest and ecological restoration of species rich grasslands. 
Cleup, Austria.

Scurfield G. 1954. Deschampsia flexuosa (L.) Trin. Biological Flora of 
British Isles. Journal of Ecology 42 (1): 225–233.

SER 2004. Society for Ecological Restoration International Science 
& Policy Working Group.The SER International Primer on Ecological 
Restoration. www.ser.org & Tucson: Society for Ecological Restoration 

International.

Sha C., Mitsch W., Mander U., Lu J., Batson J., Zhang L., He W. 2011. 
Methane emissions from freshwater riverine wetlands. Ecological 
Engineering 37: 16–24.

Sheldon J.C., Burrows F.M. 1973. The dispersal effectiveness of the 
achene-pappus units of selected Compositae in steady winds with 
convection. New Phytologist 72: 665–675.

Silva J. P., Toland J., Jones W., Eldridge J., Thorpe E., O’Hara E. 2008. 
LIFE and Europe’s grasslands: Restoring a forgotten habitat. European 
Communities.

Skromanis A., Reinfelde L., Timbare R. 1994. Latvijas augšņu 
agroķīmiskās īpašības (1959.–1990. gads). [Agrochemical properties 
of Latvian soils (1959–1990). Productivity] Ražība, 9. laid.

Smilga V. 1937. Kā dzimtlaikos iedalīja darbus. [How works were divid-
ed during the period of serfdom] Brīvā Zeme 183.

Smiltnieks D. 1936. Mani un kaimiņa piedzīvojumi ar uzartu purvainu 
pļavu. [(My and my neighbour’s adventures with a ploughed marshy 
meadow] Zemkopis 24.

SNOWBAL 2012. Upplands Stiftelsen. Publications in the Snowbal proj-
ect.http://www.upplandsstiftelsen.se/snowbal/publications__4947.

Soderstrom B., Svensson B., Vessby K., Glimskar A. 2001. Plants, 
insects and birds in semi-natural pastures in relation to local habitat 
and landscape factors. Biodiversity and Conservation 10: 1839–1863.

Spuņģis V. 2008a. Fauna, distribution, habitat preference and popula-
tion density of the woodlice (Oniscidea) in Latvia. Latvijas Entomologs 
45: 25–37.

Spuņģis V. 2008b. Slīteres nacionālā parka biotopu bezmugurkaul-
nieku (Invertebrata) fauna un ekoloģija (mācību materiāli). [Fauna 
and ecology of invertebrates (Invertebrata) of the habitats of Slītere 
National Park (Study materials] Rīga, Latvijas Universitātes Bioloģijas 
fakultāte.

Spuņģis V. 2010. Fauna of Millipedes (Diplopoda) in Latvia with notes 
on occurrence, habitat preference and abundance. Latvijas Entomo-
logs 48: 107–115

Spuris Z., Varzinska R 1976. Blaktis Rīgas jūras līča piejūras zonas 
zālājos. [Heteroptera in the grasslands of the coastal zone of Riga 
Bay] Latvijas Entomologs 21: 5–23.

Starcs P. 1937. Lauksaimniecību veicinošo pasākumu izveidošanās 
priekškara laikā. [Development of agriculture promoting measures 
in the pre-war period] In: Malta N., Galenieks P. (Eds.) Latvijas zeme, 
daba un tauta, 3. sēj. Valtera un Rapas akciju sabiedrības apgāds. 

Stenseke M. 2006. Biodiversity and the local context. Linking 
semi-natural grassland and their future use to social aspects. Envi-
ronmental Science and Policy 9: 350–359.

Stewart G. B., Pullin A. S. 2006. Does sheep-grazing degrade unim-
proved neutral grasslands managed as pasture in lowland Britain? 
Systematic Review No. 15. Centre for Evidence-Based Conservation, 
Birmingham, UK.

Stichting Ark 1999. Natural grazing. Hoog Keppel, the Netherlands.

Strazdiņa B., Jakovels D., Auziņš A. 2015. Zālāju biomasas resursi 
Siguldas un Ludzas novadā. Ziņojums. Grassservice. [Resources of 
grassland biomass in Sigulda and Ludza Municipalities. Report for 
Grassservice] https://drive.google.com/file/d/0B5VmsX95he_IZDJuaX-
Y2SINnMXM/view

Strods H. 1992. Latvijas lauksaimniecības vēsture. No vissenākajiem 
laikiem līdz 20. gs. 90. gadiem. [History of Latvian agriculture. From the 
oldest times to the 90s of the 20th century] Zvaigzne, Rīga.

Sundseth K. 2008. Natura 2000 Protecting Europe’s biodiversity. Euro-
pean Commision, Directorate General for the Environment, 38–39.

Svendsen J. K., Sell H., Bocher P. K., Svenning J. C. 2015. Habitat and 
nest site preferences of Red-basked Shrike Lanius collurio in western 
Denmark. Ornis Fennica 92: 63–75.



390

Svensson B. M., Carlsson B. A. 2005. How can we protect rare hmipar-
asitic plants? Early-flowering taxa of Euphrasia and Rhinanthus on 
the Baltic island of Gothland. Folia Geobotanica 40: 261–272.

Sverdrup-Thygeson A., Skarpaas O., Ødegaard, F. 2010. Hollow oaks 
and beetle conservation: The significance of the surroundings. Biodi-
versity and Conservation 19: 837–852.

Šeffer J., Janak M., Šefferova-Stanova V. 2008. Management models 
for habitats in Natura 2000 Sites. 6440 Alluvial meadows of river 
valleys of the Cnidion dubii. European Commission.

Škute A., Gruberts D., Soms J., Paidere J. 2008. Ecological and 
hydrological functions of the biggest natural floodplain in Latvia. 
Ecohydrological Processes and Sustainable Floodplain Management 
8, (2–4): 291–308.

Šķiņķis C. 1992. Hidromeliorācijas ietekme uz dabu. [Influence of 
hydro-drainage on nature] Rīga, Zinātne.

Šuvcāne V. M. 2002. Lībiešu ciems, kura vairs nav. [A village of Livs, 
which no longer exists] Jumava.

Tallowin J. R. B., Smith R. E. N., Pywell R. F., Goodyear J., Martyn T., 2002. 
Use of fertiliser nitrogen and potassium to reduce soil phospho-
rous availability. In: Frame, J. (Ed.), Conservation Pays? Reconciling 
Environmental Benefits with Profitable GrasslandmSystems. In: British 
Grassland Society Occasional Symposium, vol. 36. British Grassland 
Society, Reading, 163–166.

Tallowin J. R. B., Smith, R.E.N. 2001. Restoration of Cirsion–Molinietum 
fen meadow on an argiculturally improved pasture. Restoration 
Ecology 9: 167–178.

Talvi T. 2010. Estonian Wooded Meadows and Wooded Pastures A brief 
translated summary of the manual compiled by Tiina Talvi in 2010. 
Original manual, http://www.keskkonnaamet.ee/public/PLK/Lisa_3_
Puisniitude_puiskarjamaade_hoolduskava_2011.pdf.

Taylor K., Rowland A. P., Jones H. E. 2001. Molinia caerulea (L.) Moench. 
Biological flora of British Isles. Journal of Ecology 89: 126–144.

Telnov D., Matrozis R. 2012. Cultural heritage at the service of nature 
conservation. Osmoderma barnabita Motschulsky, 1845 (Coleoptera: 
Scarabaeidae) migration corridor in Rīga, Latvia. Latvijas Entomologs 
51: 63–79.

Teļnovs 2005. Lapkoku praulgrauža Osmoderma eremita (SCOPOLI, 
1763) sugas aizsardzības plāns. [The Protection Plan of Osmoderma 
eremita (SCOPOLI 1763)] Latvijas Entomoloģijas biedrība. Rīga. 100. 
http://www.daba.gov.lv/upload/File/DOC/SAP_Lap-praulgrauzis_plus-
05_LV.pdf.

Tērauds V. 1955. Pļavas un ganības. [Meadows and pastures] Latvijas 
Valsts izdevniecība, Rīga.

Tērauds V. 1972. Pļavas un ganības. [Meadows and pastures] Zinātne, 
Rīga.

Thorpe A. S., Stanley A. G. 2011. Determining appropriate goals for 
restoration of imperilled communities and species. Journal of Applied 
Ecology 48: 275-279.

Thorup O., Preiksa Z., Pehlak H., Altemueller M., Drews, H. 2011. Status 
of the Baltic Dunlin Calidris alpina in Lithuania. Wader Study Group 
Bulletin 118: 184–187.

Tichit M., Durant D., Kernéïs E. 2005. The role of grazing in creating 
suitable sward structures for breeding waders in agricultural land-
scapes. Livestock Production Science 96: 119–128.

Tikka P. M., Heikkilä T., Heiskanen M., Kuitunen M. 2001. The role of 
competition and rarity in the restoration of a dry grassland in Finland. 
Applied Vegetation Science 4: 139–146.

Timbare R., Kārkliņa V., Mičulis J. 2010. Jauni dati kūtsmēslu normatīvu 
pilnveidošanai. [New data for the improvement of manure norms] 
Saimnieks, http://www.saimnieks.lv/Zurnals_SaimnieksLV/7403/.

Tischew S., Kirmer A., Kiehl K., Shaw N. 2014. Planning and implemen-
tation of restoration projects using native seed and plant material. 
In: Kiehl K., Kirmer A., Shaw N., Tischew S. (eds.) Guidelines for native 

seed production and grassland restoration. Cambridge Scholars 
Publishing, Newcastle upon Tyne, 286–300.

Tomsone I. 2006. Eiropas naudas dēļ neprātīgi izcērt kadiķus. [Juni-
pers are thoughtlessly felled for European money] Latvijas Avīze.

Török P., Matus G., Papp M., Tothmeresz B. 2008. Secondary succes-
sion in overgrazed Pannonian sandy grasslands. Preslia 80: 73–85.

Török P., Vida E., Deák B., Lengyel S., Tóthmérész B. 2011. Grassland 
restoration on former croplands in Europe: an assessment of appli-
cability of techniques and costs. Biodiversity and Conservation 20: 
2311–2332.

Torrez V., Ceulemans T., Mergeay J., de Meester L., Honnay O. 2016. 
Effects of adding an arbuscular mycorrhizal fungi inoculum and of 
distance to donor sites on plant species recolonization following 
topsoil removal. Applied vegetation Science 19: 7–19.

Tyler G. A., Green R. E., Casey C. 1998. Survival and behaviour of Corn-
crake Crex crex chicks during the mowing of agricultural grassland. 
Bird Study 45: 35–50.

UNESCO 2004. Wooded meadows (Laelatu, Kalli-Nedrema, Mäepea, 
Allika, Tagamoisa, Loode, Koiva, Halliste), submitted by Estonian 
Seminatural Community Conservation Association. World Heritage 
tentative list. United Nations Educational, Scientific and Cultural Orga-
nization (UNESCO). http://whc.unesco.org/en/tentativelists/1854/

Upenieks P. 2005. Balandnieki. Madris.

Urtāns A. (Ed.) 2017. Protected habitat management guidelines for 
Latvia. Lakes and Rivers. Nature Conservation Agency, Sigulda.

Uytvanck J., Verheyen K. 2014. Grazing as a tool for wood-pasture res-
toration and management. In: Hartel T., Plieninger T. (eds.) European 
Wood-pastures in transition: a social-ecological approach. Earthscan, 
London, 149–161.

Valkó O., Török P., Deák B., Tóthmérész B. 2013. Prospects and 
limitations of prescribed burning as a management tool in European 
grasslands. Basic and Applied Ecology 10: 26–33.

Valkó, O., Deák, B., Török, P., Kirmer, A., Tischew, S., Kelemen, A., Tóth, 
K., Miglécz, T., Radócz, S., Sonkoly, J., Tóth, E., Kiss, R., Kapocsi, I., 
Tóthmérész, B. 2016. High-diversity sowing in establishment gaps: a 
promising new tool for enchancing grassland biodiversity. Tuexenia 
36: 359–378.

Valtonen A., Jantunen J., Saarinen K. 2006. Flora and Lepidoptera fauna 
adversely affected by invasive Lupinus polyphyllus along road verges. 
Biological Conservation 133: 389–396.

Van de Riet B. P., Barendregt A., Brouns K., Hefting M. M., Verhoeven 
J. T. A. 2010. Nutrient limitation in species-rich Calthion grasslands in 
relation to opportunities for restoration in a peat meadow landscape. 
Applied Vegetation Science 13: 315–325.

Van der Hoek D., Sykora K. V. 2006. Fen-meadow succession in 
relation to spatial and temporal differences in hydrological and soil 
conditions. Applied Vegetation Science 9: 185–194.

Van der Veen J. 2011. Year-round grazing as a tool for rural landscape 
management and tourism development: two examples from Latvia. 
In Reihmanis J. (Ed.) Nordic-Baltic-Belarus solutions in farming for 
biodiversity. Latvian Fun for Nature, Rīga, 109–122.

Van Dijk J., Stroetenga M., Bos L., Van Bodegom P.M., Verhoef H. 
A., Aerts R. 2004. Restoring natural seepage conditions on former 
agricultural grasslands does not lead to reduction of organic matter 
decomposition and soil nutrient dynamics. Biogeochemistry 71: 
317–337.

Van Duren I. C., Strykstra, R. J., Grootjans A. P., ter Heerdt G. N. J., Pegtel 
D. M., 1998. A multidisciplinary evaluation of restoration measures in a 
degraded Cirsio–Molinietum fen meadow. Applied Vegetation Science 
1: 115–130.

Van Mierlo J. E. M., Groendael J. M. 1991. A population dynamic approach 
to the control of Anthriscus sylvestris (L.) Hoffm. Journal of Applied 
Ecology 28 (1): 128–139.

REFERENCES



391Semi-natural grasslands

Varga A., Molnár 2014. The role of traditional ecological knowledge in 
managing wood-pastures. In: Hartel T., Plieninger T. (eds.) European 
wood-pastures in transition: a social-ecological approach. Earthscan, 
London, 185–197.

Vasiļevskis A. 2007. Lopu ganīšana valsts mežos. [Grazing cattle in 
state forests] In: Vasiļevskis A. Latvijas valsts mežu apsaimniekošana 
1918–1940. SIA Nacionālais apgāds, Rīga, 303–304.

Vasks A. 2001. Agrais Dzelzs laikmets. Latvijas senākā vēsture 9. g. t. 
pr. Kr.–1200. g. [Early iron age. The earliest history of Latvia from the 
9th millenium BC – 1200] LU Latvijas Vēstures institūta apgāds, Rīga, 
185–231.

Vārsbergs J. 1923. Pļavas un ganības. [Meadows and pastures] Lauk-
saimniecības departamenta izdevums, Rīga.

Vārsbergs, J. 1929. Uzlabosim un ierīkosim zālājus. [Let us improve and 
create grasslands] Zemkopis 1.

Vārsbergs, J. 1937. Vērā ņemami ganību kopšanas darbi. [Noteworthy 
pasture care works] Sētā un druvā 6.

Venterlink H. O., Kardel I., Kotowski W., Peeters W., Wassen M.J. 2009. 
Long-term effects of drainage and hay-removal on nutrient dynamics 
and limitation in the Biebrza mires, Poland. Biogeochemistry 93 (3): 
235–252.

Vera F. W. M. 2000. Grazing ecology and Forest history. Wallingford, 
CABI Publishing.

Vercoutere B., Honnay O., Hermy M. 2007. Vegetation response after 
restoring the connectivity between a river channel and its floodplain. 
Applied Vegetation Science 10: 271–278.

Verkaar H. J. 1990. Corridors as a tool for plant species conservation? 
In: Bunce R. G. H., Howard D. C. (eds.) Species dispersal in agricultural 
habitats. London, Belhaven Press, 82–97.

Vermeulen R. 2015. Natural grazing. Practices in the rewilding of cattle 
and horses. FREE Nature 40, https://www.rewildingeurope.com.

Vilka I. (Ed.) 2007. Aizsargājamo ainavu apvidus „Ziemeļgauja” dabas 
aizsardzības plāns. [Nature Conservation Plan of Protected Land-
scape Area Ziemeļgauja] Latvijas Dabas fonds, Rīga.

Vilks K. 2014. Dabas liegumam „Ances purvi un meži” dienvidu pusē 
pieguļošās Stendes, Rindas un Irbes upju apkārtnes izvērtējums 
aizsargājamo bezmugurkaulnieku sugu kontekstā. Atskaite saga-
tavota Dabas aizsardzības pārvaldes un Vides aizsardzības fonda 
projekta Nr. 1-08/169/2013 „Priekšizpēte, lai izvērtētu esošo un 
potenciālo ĪADT atbilstību pašreizējam statusam”. [The evaluation of 
the surroundings of the rivers Stende, Rinda and Irbe that border on 
“Ances purvi um meei the Nature Reserve in the context of protected 
species. The report has been drawn up for the purposes of project 
No. 1-08/169/.2013 of the Nature Conservation Agency and Latvian 
Environmental Protection Fund Feasibility Study to Evaluate the Ex-
isting and Potential Conformity of Nature Reserves to Current Status.] 
Dabas aizsardzības pārvalde. 

Virza E. 1942. Straumēni. Rīga, Zelta ābele.

Vitousek P. M., Porder S., Houlton B. Z., Chadwick, O. A. 2010. Terrestrial 
phosphorus limitation: mechanisms, implications and nitrogen-phos-
phorus interactions. Ecological Applications 20 (1): 5–15.

Vodka S., Konvicka M., Cizek L. 2009. Habitat preferences of oak-feed-
ing xylophagous beetles in a temperate woodland: implications for 
forest history and management. Journal of Insect Conservation 13: 
553–562.

Voigtländer K. 2011. Preferences of common Central European 
millipedes for different biotope types (Myriapoda, Diplopoda) in 
Saxony-Anhalt (Germany). In: Mesibov R., Short M. (eds.) Proceedings 
of the 15th International Congress of Myriapodology, 18–22 July 2011, 
Brisbane, Australia. International Journal of Myriapodology 6: 61–83.

Vucāns R., Līpenīte I., Livmanis J. 2008. Comparison of methods for the 
determination of phosphorus in carbonatic soils. Agronomijas Vēstis 
11: 299–304. 

Vulink J. T., Drost H. J., Jans L. 2000. The influence of different grazing 

regimes on Phragmites – and shrub vegetaton in the well-drained 
zone of a eutrophic wetland. Applied Vegetation Science 3 (1): 73–80.

Wahlman H., Milberg P. 2002. Management of semi-natural grassland 
vegetation: evaluation of a long-term experiment in southern Sweden. 
Annales Botanici Fennici 39: 159–166.

Walker K. J., Stevens D. P., Mountford J. O., Manchester S. J., Pywell 
R. F. 2004.The restoration and recreation of species rich-lowland 
grassland on land formerly managed for intensive agriculture in the 
UK. Biological Conservation 119: 1–18.

Wells T. C. E. 1974. The use of fire, fertilizers and herbicides in manage-
ment. In: Duffey E. (ed.) Grassland ecology and wildlife management. 
Chapman & Hall, London.

Wheeler B. D., Gowing D. J. G., Shaw S. C., Mountford J. O., Money R. P. 
2004. Ecohydrological Guidelines for Lowland Wetland Plant Commu-
nities. Environment Agency, Anglian Region.

Willems J. H. 1985. Growth form and species diversity in permanent 
grassland plots with different management. In: Schreiber, K. F. (ed.) 
Sukzession auf Grunlandbrachen. Vortrage eines Symposiums der 
arbeitsgruppe „Sukzessionsforschung auf Dauerflachen” inder Inter-
nationalen Vereinigung fur Vegetationskunde (IVV) in Stuttgart-Ho-
henheim, 35–43.

Willems J. H. 1990. Calcareous grasslands in continental Europe. In: 
Hiller S. H., Walton D. W. H., Wells D. A. (eds.) Calcareous grasslands: 
ecology and management. Bluntisham Books, Bluntingham, 3–10. 

Willems J. H. 2001. Problems, approaches, and results in restoration 
of Dutch calcareous grassland during the last 30 years. Restoration 
Ecology 9 (2): 147–154.

Willems J. H., Nieuwstadt M. G. L., 1996. Long-term after effects of 
fertilization on above-ground phytomass and species diversity in 
calcareous grassland. Journal of Vegetation Science 7: 177–184.

Wilson J. B., Peet R. K., Dengler, J., Pärtel M. 2012. Plant species rich-
ness: the world records. Journal of Vegetation Science 23: 796–802.

Wilton-Jones G., Ausden M. 2005. Restoring heathland vegetation 
by turf-stripping wavy hair-grass Deschampsia flexuosa dominated 
grassland at The Lodge RSPB Reserve, Bedfordshire, England. Conser-
vation Evidence 2: 66–67.

Zariņa A., Lūkins M., Vološina M., Seļicka A. 2013. Burtnieku novada 
ainavas. Ceļvedis kultūrvēstures, dabas un dzīvesvides vērtībās. 
[Landscapes of Burtnieki Municipality. A guide to cultural history, 
nature and living environment assets] Burtnieku novada pašvaldība.

Zariņa A., Vinogradovs I., Šķiņķis P. 2017. Towards (Dis)Continuity of 
Agricultural Wetlands: Latvia’s Polder Landscapes After Soviet Produc-
tivism. Landscape Research (in print).

Zurbuchen A., Landert L., Klaiber J., Muller A., Hein S., Dorn S. 2010. 
Maximum foraging ranges in solitary bees: only few individuals have 
the capability to cover long foraging distances. Biological Conserva-
tion 143 (3): 669–676.

-



392 REFERENCES




