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Until the middle of the 20th century, litter raking was practiced by local
farmers in Central Europe. They needed bedding for their animals, straw
was rare, but forest litter was available. The mixture of excrements and
litter was later used as fertiliser for the fields.
Through this historical forest use practise large quantities of organic
material were transferred from the forest into agricultural fields. This

improved the fertility of agricultural soils, but at the expense of forests.

Aim

Better understanding of the historical relationship between forests and

agriculture.

Methods

The field experiments took place on
four experimental plots (S1, S2, A3
and A4) located at two elevations in
North Tyrol. On twelve random
distributed sampling points ground
vegetation, organic layers and
mineral soil were sampled.

To quantify the amount of litter
removed during an onetime litter
raking intervention, nine randomly
distributed 1 m? subplots were

litter raked and subsamples were
taken. All samples were analysed for
their elementary composition.

The historical analysis took place In
the historical forest district of Fugen,
located in the Zillertal. Land use was
determined using the 1855
elaborated Franciscan Cadastre.
The annual amount of harvested
bedding material (m?®) was
determined using archive data of the
Tyrolian Regional Archives from

1840.

By combining field experiments and
historical data, a quantification of the
mid-19th century flux of forest
bedding material into agricultural
land was possible.

Conclusion

Our research enabled a better
understanding and quantification of
the impact of historical forest use
practices on forest ecosystems and
the role of historical forest use
practices for agricultural food
production. Legacy effects of litter
raking can still influence forest today,
therefore understanding the history
of mountain forests is crucial for
improving current forest
management.

Results
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Percentage of total stock of elements (ground vegetation, organic layer and mineral soil) removed through a onetime
litter raking intervention and removal (g/m?) on four experimental plots (S1, S2, S3 and S4).

Land use | Area (ha)

Percentage
of total
area (%)

1)

Crop
rotation
area

1828

9.9

Garden 114

0.6

Meadow 1100

6.0

Pasture 291

1.4

7343

39.7

7290

39.4
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Forest
bedding
material

type

Harvest

(Mg yr-')

(kg yr-")

Organic
material

C

P

Ca

Leaf
litter

38.3

18.1

383

o4

674

96

84

Forest
floor
litter

574.2

321.6

5742

517

1838

689

402

Chopped
twigs

875.8

437.9

10510

1051

69N

4 292

1139

4 km

3)

Scenario

Fertilized
agri-
cultural
land
(ha)

Transfer into fertilized agicultural land

(kg ha-" yr-")

Organic c N P

) Ca K
material

Mg

3042

4891 256| 55| 0.5] 3.1| 1.7] 0.5

TOTAL

1488.3

778.6

16 635

1621

9430

5076

1625

19042

766 401)| 86| 0.8] 49| 26| 0.8

Excerpt of the Franciscan Cadastre map of 1855 for the area of the Fliigen-district. The map and table 1 shows the land
use of the Fligen-district at 1855. Table 2 shows the total amount of bedding material harvested every year in the Fligen-
district around 1840 and its equivalents in C, N, P, Ca, K and Mg. Table 3 shows the transfer of organic material, C and
nutrients through forest bedding material from forests into agricultural land around the middle of the mid-19th century in
the Flgen-district. Because of the lack of information about historical fertilization practises, two fertilization scenarios
were used: Scenario 1 — crop rotation areas, gardens and meadows were fertilised every year. Scenario 2 — the fertilizer
was concentrated at crop rotation areas and gardens.
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