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SPECIES-RICH SEMI-NATURAL GRASSLANDS

Photo: Ž. Zwitter, 2017.



Lake Bohinj

= 2 km

Results of the study of several thousands of pages of
archival records referring to the settlements

(red points) on the map:

Background: Environmental Atlas of
Slovenia. Contents mainly following
Bizjak: Urbarji (2006), p. [265].

Lake Bled



17th and Early 19th-Century Practices of Grassland
Management and Use in the Julian Alps:

1. Traditional ecological knowledge

2. Practices of management and use of grasslands in the
Julian Alps in the 17th and early 19th century

3. Historical changes in environmental conditions & 
adaptations to these dynamics

4. Conclusions



Maramureş, RO
Photo: Ž. Zwitter, 2015.

Traditional ecological knowledge (TEK) 
Strongly affecting grassland management & use



traditional ecological knowledge (TEK)
& scientific ecology



Traditional ecological knowledge: 
1. Provenance of hay matters

1. 2. because the quality of hay differs

Photo: Ž. Zwitter, 2017.

Year 1608: 



Traditional ecological knowledge: 
1. Provenance of hay matters

1. 2. because the quality of hay differs

Year 1606: 

Photo: Ž. Zwitter, 2017.

Year 1608: 



Year 1607:

Rečica: here the
possessor of this
meadow lived.

Environmental
Atlas of
Slovenia.

Podhom: here the
man lived whom
this meadow was
pawned.

Approximate areas of wet
meadows with „sharp grass“ 
and marshes in 1950s                                            
(Melik, Posavska Slovenija 
(1959), p. 40).

moraine

Key:

Osnovna geološka karta (1977), 
L 33-53.

Traditional ecological knowledge:
2. Hard, low quality plants at a wet site



Traditional ecological knowledge: 
How to cope with the fact that

grazing livestock first consumes the best
plants in the whole pasture?

Photo: Ž. Zwitter, 2016.



Year 1602:                       a) Attentive herder



b) (In?)attentive herder

Year 1606:

c) Absence of a herder

Year 1605:



Traditional ecological knowledge: 
How to prevent pigs from rooting?

1613:



Year 1608:

1 May

Koprivnik
until the (hay) harvest

Practices of 17th & early 19th century grassland management:
1. Grazing in alpine meadows in early spring



=

29th April 2017 – type 1:

Photo: Ž. Zwitter, 2017.

2nd half of the 20th century: 1-10th May frequently the
onset of blossoming of the common dandelion



29th April 2017 – type 2:
Photo: Ž. Zwitter, 2017.



29th April 2017 – type 3:

Photo: Ž. Zwitter, 2017.



29th April 2017 – types 3 & 1:

Photo: Ž. Zwitter, 2017.

THE LONG-TERM PERSPECTIVE?
early 17th century: 1st May
early 19th century: 25th May; definitely in similar
altitudes, but not clear if the same meadows



Photo: Ž. Zwitter, 2017.

Year 1610:

Practices of 17th-century grassland management: 
2. Removal of stones from meadows

Why?
1. to reduce the infertile area
2. to reduce the time & enery of mowers



Platy Triassic
limestone
with chert

Osnovna geološka karta (1986), 
L 33-64.

21/5/1605:

Environmental Atlas of Slovenia.

Practices of 17th-century grassland management: 
3. Removal of undesired plants



species
compo-
sition

drought
hazard

nutrient
balance

Leibundgut – Kohn, 
European Traditional
Irrigation (2014), p. 275.

Traditional
irrigation
systems in 
Europe:

Practices of 17th-century grassland management: 

4. Traditional grassland irrigation



3000 mm and more

2500-2999 mm

2000-2499 mm

1800-1999 mm

1600-1799 mm

1500-1599 mm

1400-1499 mm

Average yearly precipitation in NW Slovenia
(1961-1990)

Geografski atlas Slovenije: država v prostoru in času (1998).

observed
area

= main area 
of meadow
irrigation in 
the 17th and

early 19th

centuries
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Year 1608:



=

18th June 2017:

Practices of 17th-century grassland management:        
5. Mowing dates

Photo: Ž. Zwitter, 2017.



Valvasor, Die Ehre Deß Hertzogthums Crain VIII, p. 794.

Topography, published 1689:VILLAGE       TALEŽ

Mowing time in the alpine meadows „TALEŽ“, 700 m a.s.l.

= 1st Sunday after 1st August

Year 1605:

Environmental Atlas of Slovenia.



Valvasor, Die Ehre Deß Hertzogthums Crain VIII, p. 794.

Topography, published 1689:VILLAGE       TALEŽ

Mowing time in the alpine meadows „TALEŽ“, 700 m a.s.l.

= 1st Sunday after 1st August

Year 1605:

Environmental Atlas of Slovenia.

BUT: MOST PROBABLY + SPRING GRAZING UNTIL the movable
feast of Ascension (earliest possible date of Ascension: 30th April – latest
possible date of Ascension: 3rd June)



ca. 700 m a.s.l.:
hay had to be stored
before 1st Sunday
after 1st August (data 
from 1605)

ca. 900 m a.s.l.:
hay mown before
5th August 1613

Lake 
Bled



1. Extremely late mowing dates
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1. Extremely late mowing dates

2. Impacts > 
1. Nutritive value
2. Plant species composition: 

1. species richness

Months

Yields

Total number of species

Ellenberg, Vegetation Mitteleuropas mit den Alpen (2010), p. 958.

Weeds
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1. Extremely late mowing dates

2. Impacts > 
1. Nutritive value
2. Plant species composition: 

1. species richness
2. plants not tolerating mowing not suppressed
3. shadow in the lower layer of the meadow > higher

likelihood that plants which would thrive in abundance 
of light after mowing suppressed

3. Broader importance for habitats: e.g. for birds‘ nests



Dobrovolný et al. (2010), Monthly, seasonal and annual termperature reconstructions. 

Central European summer temperature reconstruction:
anomalies (in °C) from the 1961–1990 average

1500 1600                 1700               1800              1900               2000

year A.D.

3. Historical changes in environmental conditions & 
adaptations to these dynamics



Dobrovolný et al. (2010), Monthly, seasonal and annual termperature reconstructions. 

Central European summer temperature reconstruction:
anomalies (in °C) from the 1961–1990 average
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3. Historical changes in environmental conditions & 
adaptations to these dynamics



alp Lipanca
(1630 m a.s.l.)

village
Želeče 

Rečiška alp (1270 m a.s.l.)Environmental Atlas of Slovenia.

Grajska alp (1200 m a.s.l.)

3. Historical changes in environmental conditions & 
adaptations to these dynamics

1. DATE WHEN HORSES LEFT THE HIGHEST ALP



DATE WHEN HORSES LEFT THE HIGHEST ALP

Year
1605:



DATE WHEN HORSES LEFT THE HIGHEST ALP

Year
1605:

Folk tradition in many parts of Slovenia: 
10 August is the last summer day/the first autumn day; 
after 10 August it rains from every cloud …                
(Kuret, Praznično leto Slovencev (1989), pp. 536-537).



F. Baš (1931): „Hayrack is a construction
aimed primarily at drying cereals and only
few hay, not for the adftermath /…/“ 
Early 19th c.: allegedly even for aftermath

17th-century sketsch from
the observed territory
(Bohinjska Bistrica):

2. HAYRACK: an
adaptation to rainy
weather after mowing

Valvasor, Topografija Kranjske, skicna knjiga                                              
(Zwitter, Okolje na Kranjskem v 17. stoletju po Slavi vojvodine Kranjske)

Photo: Ž. Zwitter, 2017.

3. Historical changes in environmental conditions & adaptations



Conclusions:

1. 17th and early 19th century grassland management practices:
- socio-ecologically recommendable actions
- socio-ecologically problematic decisions



Conclusions:

1. 17th and early 19th century grassland management practices:
- socio-ecologically recommendable actions
- socio-ecologically problematic decisions

2. Long-term perspective: evolution of „traditional“ practices –
only some of them constant



SUSTAINABILITY

ENVIRONMENT SOCIETY

Source of the scheme: 
http://www.nachhaltigkeitsmanagement.at

/joomla/nachhaltigkeit/sustainability/3-
sustainability.

Scientific basis for
reintroduction/preservation of long-term 
evidence-based best practices of traditional 
grassland management to help raise
resilience to environmental change in Alpine 
grasslands and foster biodiversity

Conclusions: 3. CONTRIBUTION TO SUSTAINABILITY?

Julian Alps, SI
Photo: Ž. Zwitter, 2015.

ECONOMY
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Photo: Ž. Zwitter, 2015.

Conclusions: 3. CONTRIBUTION TO SUSTAINABILITY?

ECONOMY



SUSTAINABILITY

ENVIRONMENT SOCIETY

ECONOMY

Source of the scheme: 
http://www.nachhaltigkeitsmanagement.at

/joomla/nachhaltigkeit/sustainability/3-
sustainability.

Scientific basis for
reintroduction/preservation of long-term 
evidence-based best practices of traditional 
grassland management to help raise
resilience to environmental change in Alpine 
grasslands and foster biodiversity

- eco-animal husbandry: LT-
background for its strengthened
resilience to environmental change
(e.g. better possiblities for local eco
milk & meat products)
- local resources > a decreased 
vulnerability of farmers to        
market fluctuations
- tourism: LT-background for
restoration/preservation of  
“traditionally” managed         
grasslands raising/                
preserving the 
aesthetic value of the                             
landscape

Relearing/preservation of
local knowledge

Julian Alps, SI
Photo: Ž. Zwitter, 2015.

Conclusions: 3. CONTRIBUTION TO SUSTAINABILITY?


