Autecology of the
SYCAMORE

Fr.
Sp.

: Erable sycomore

Acer pseudoplatanus L.

Ger.

: Arce blanco; Cat.: Fals platan (Aurd blanc) It

: Bergahorn
: Acero montano

. Gonin CNPF - IDF

Geographical distribution

- Extensive distribution in Europe, but absent naturally in large part of western Europe and Mediterranean region [14, 9, 3].
- In France, occurs particularly in mountain areas, but can grow at sub-montane levels, especially in the north-east [14].
- In Spain, it is found in Galicia, in the Pyrenees and Cantabria [3].

Natural distribution range of the Distribution of the Sycamore in France
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Climate and temperament

Bioclimatic conditions

- Resistant to cold weather [17]. Very sensitive to spring frost due to late budding (causing damage to flowers only) [9, 17, 11], and
sensitive to early frost [17].

- Cool climate species [23] that can withstand hot summers [14, 26, 7] but not extreme heat [17].

- Drought sensitive [14, 3]: more so than the Norway maple but less than ash; avoid regions that have more than 2 to 3 months of
drought per year [17].

- Requires abundant humidity, although a good water supply can partly compensate for dry weather [14, 23, 18, 26, 9]. Occurs where
rainfall ranges from 600mm to 1600 mm/year, but requires at least 800-900 mm/year for proper growth [3, 17, 5].

- Good resistance to frost, heavy snow and wind due to the strong root system [9].

Summary of bioclimatic requirements and sensitivity of the Sycamore

Warmth Sensitivity
requirements cold late frost early frost | sticky snow wind drought
Low Low Low Moderate Low Low mode_rate
to high
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Vegetation stages

- Mainly a mountain species, but may be found at low altitude on cool sites and in the northern plains [14, 9] or at sub-Alpine level [23].
- Occurs in all French mountains up to 1,500-1,800 m [14, 23, 1, 9, 17].
- Occurs in Spain between 600 and 1000 m [3].

Distribution of the Sycamore by vegetation stages

sub-Alpine

favourable
tolerated
unfavourable

sub-montane

Atlantic and
continental areas

Mediterranean areas

Temperament

- Semi-shade species, tolerant of shade in its early stages (grows under a closed canopy for the first 5 to 7 years). Seedlings respond
well to opening gaps in the canopy [14, 23, 18, 26, 9, 29, 17, 5, 11, 21].

- Adult trees are heliophilic [18, 12].

- Bark sensitive to sudden exposure to light, causing sun scald and epicormic shoots [14, 18, 26, 9, 4].

. it Sensitivity to Phototropic
Young adult == . Adult - - competition for light tendency
> kT A Moderate High

Soils

Water and drainage
Water supply:

- Prefers moderately humid to cool and humic soils [23, 28], growing best on soil with good water reserves; more demanding than the
Norway maple, but less than beech or ash [18, 26, 17, 30].
- Excessively wet or dry soils are unfavourable to seedlings [9].

Waterlogging:
- Protect from excessive moisture [14, 26], especially in soils with a permanent water table close to the surface [9, 17, 15], but also
avoid soils with a moderately deep temporary water table (less than 70 cm) [6].
Drainage and excess water

d h

Natural drainage imperfect: poor

favourable
tolerated
unfavourable

redox horizon
with rust patches

reductive

permanent |waterlogged
horizon

temporary 40-80cm ; 20-50cm

Water table

From the Species Ecology file, Ministry of the Walloon Region, 1991, amended [18])

Favourable topographic locations for the Sycamore in terms of water supply
(involved in the morpho-pedological compensations, to be modulated according to the climate and soil)
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- Cool, north-facing slopes are preferable [18, 26].
- In Spain, occurs mainly in humid valley bottoms, gorges and canyons and at the base of cliffs [5].

Autecology of Maple species - p. 9



Texture and materials
- Sensitive to compact soils, prefers deep, friable, cool and aerated soils (> 120 cm deep) [23, 26, 9, 6, 17].
- Occurs on a variety of substrates: siliceous, lime, loam or silt [23, 9, 15], growing best on loamy, even pebbly colluvial or alluvial soils.
[27] Can only grow on clay if there is proper drainage [15].
Textures favouring the growth of ~ Sycamore
(involved in the morpho-pedological compensations, to be modulated according to the other site characteristics)

clayey favourable
A, AS tolerated
unfavourable
Nutrients

Nutritive elements:
- Fairly demanding in terms of nutrients [14, 23, 26, 9, 12, 27, 22, 5], especially at a young age [30].
- Oligomull to carbonated eumull humus [14, 23, 9].
- Occurs on basic to slightly acidic soils (pH between 4.5 and 7.5, optimum = 5.5 to 7.5), excessively acidic soils are harmful to the
growth of seedlings [18, 26, 9, 17].

Nitrogen and phosphorus
- Requires abundant potassium and nitrogen, less calcium and magnesium [9, 15, 30].
- Tolerates a lack of phosphorus [26, 9].
- The C/N ratio does not affect growth significantly [15].

Lime in fine soil:
- Tolerates active lime [17], which is beneficial in the soil in small doses [26].
- Tolerates the presence of heavy metals [17].

Synthesis of water and nutrient Ecogram for Sycamore
requirements and sensitivity (according to Rameau et al., 1989, amended)
of the Sycamore 1 oxx
Water Moderate X
requirements to high X
Sensitivity to N
temporary High gL
waterlogging =
Nutrient
requirements Moderate "
(Ca, Mg, K) i
Nitrogen Moderate +
(and phosphorus) .
requirements to high PP | Pla|r|RrR|C
Sensitivity to Low - mineral fertility +

lime in fine soil Favourable for timber production
Total range of the species

DYNAMIC BEHAVIOUR AND CHARACTERISTICS

- Good growth of basal shoots [14, 13, 11].

- Vulnerable to herbaceous competition [17, 11].

- Occurs as single trees, never in pure stands, due to its vulnerability to competition [14, 9].
- Colonising species [23].

MAIN FACTORS LIMITING THE PRODUCTION OF
GOOD QUALITY TIMBER

¢ Inconsistent water supply during the growing season
e Permanent surface waterlogging

¢ Slowly mineralising humus

e Atmospheric drought
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Autecology of the
NORWAY MAPLE

Acer platanoides L.

Fr. :Erable plane Ger. : Spitzahorn
Sp. : Arce real ; Cat.: Erable It. :Aceroriccio

Geographical distribution

- European range, more northern, eastern and subcontinental [14, 9] than that of the Sycamore; rare in the Pyrenees [23].

- Less common than Sycamore [2].

Natural range of the Norway maple in Europe
(according to Meusel et al., 1978, modified in Barengo et al., 2001 [2])
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Climate and temperament

Bioclimatic conditions

- Withstands cold weather [25]. Sensitive to spring frost due to late budding (only causing damage to flowers) [9, 17]. Fairly sensitive to

early frost. [17]
- Needs summer heat, but not in excess [14, 9, 2].

Distribution of the Norway maple in France

Occurrence of the species (rate as a percentage of inventory
items): Black: rate = 5%; Blue: rate < 5%; White: rate = 0%

- Less sensitive to drought than the Sycamore [14, 12] with a broader distribution range on dry sites.

- Needs moist air [14, 26, 12].

- Good resistance to frost, heavy snow and wind thanks to strong fasciculate root system and tap roots [9, 12, 2].

Summary of bioclimatic requirements and sensitivity

of the Norway maple

Warmth Sensitivity
requirements cold late frost early frost | sticky snow wind drought
Moderate Low Low Moderate Low Low Moderate
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Vegetation stages
- Occurs in sub-montane and montane vegetation stages up to 1500 m, more abundant at the sub-montane level than Sycamore [14,
1, 9] and at lower altitudes [14, 26, 9].

Distribution of the Norway maple by vegetation stages

upper montane

favourable
tolerated
unfavourable

Atlantic and Mediterranean areas

continental areas

Temperament

- Semi-shade species, more tolerant to shade at a young age than Sycamore (seeds will germinate under a dense canopy) [14, 26, 9,
2].

- Requires light for optimum growth of mature trees [2].

- Bark sensitive to sudden exposure to light [14].

Young adult . g Adult Sensitivity to Phototropic
: ] g competition for light tendency
= 3 Moderate High
|

Soils

Water and drainage

- Grows in humid, cool or semi-humid [14, 28] and fairly dry conditions [23]; more tolerant than Sycamore in terms of water supply [26,
2].

- Excessively wet or dry soils are unfavourable to seedlings. [9]

Waterlogging:
- Protect from excessive moisture [14, 12], especially in soils with a permanent water table near the surface, although the Norway
maple is less sensitive than the Sycamore [2]. Tolerates temporary waterlogging [12].
- Does not grow on dry filtering soils [23, 9].

Drainage and excess water
d h

favourable
tolerated
unfavourable

Natural drainage imperfect: poor
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the Species Ecology file, Ministry of th Walloon egion, 1991, amended [18])

Favorable topographic locations for the Norway mapl e with regard to the water supply
(involved in the morpho-pedological compensations, to be modulated according to the climate and soil)
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Texture and materials
- Occurs on a wide variety of substrates [2]: decarbonated clay, pebble colluvium and loam [23].

- Avoid very sandy or compact soils [26, 12].

Textures favourable t o the development of the Norway maple
(involved in the morpho-pedological compensations, to be modulated according to the other site characteristics)
Nutrients

coarse clayey favourable
SA, LS, A, AS tolerated
SL unfavourable
Nutritive elements:

Fairly demanding in nutrients, growing less well on acidic soils, hence a smaller range than Sycamore [14, 23, 12, 2].
- Mesomull to eumull humus [14, 9].

Nitrogen and phosphorus
- Grows best in potassium and nitrogen rich soils [23, 26].
- Tolerates phosphorus deficient soil [26].

Lime in fine soil:
- Tolerates active lime, which is beneficial in the soil in low doses [26].

Synthesis of water and nutrient Ecogram for the Norway maple
requirements and sensitivity (according to Rameau et al. 1989)
of the Norway maple

' XX

Water X
requirements L eRlERlE ;
Sensitivity to —

temporary High m
waterlogging .
Nutrient
requirements High "
(Ca, Mg, K) o
Nitrogen .

(and phosphorus) | Moderate

requirements pp

. Ser?siti.vity to. Low - mineral fertility +
lime in fine soil: Favourable for timber production
Total range of the species
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DYNAMIC BEHAVIOUR AND CHARACTERISTICS

- Good growth of basal shoots; bears fruit well [14].
- Occurs as single trees, never in pure stands [14].
- Pioneer species on humid sites or steep slopes [2].

MAIN FACTORS LIMITING THE PRODUCTION OF
GOOD QUALITY TIMBER

¢ Inconsistent water supply during the growing season
e Permanent surface waterlogging

e Slowly mineralising humus

e Atmospheric drought
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Autecology of the
FIELD MAPLE

Acer campestre L. -

=

Fr. : Erable champétre Ger. : Feldahorn E
Sp. : Arce moscon ; Cat.: Aur6 blanc It. : Acero campestre 8
a

Geographical distribution

- Occurs on plains and sub-montane level in mid-Europe [14] and western Asia [9]; less common in the Mediterranean region [23]
except in Mediterranean mountain areas [17].

Natural range of the Field maple in Europe Distribution of the Field maple in France
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Climate and temperament

Bioclimatic conditions

- Very good resistance to cold [14, 17].

- Requires a sufficiently warm climate [12].

- Good tolerance to drought [14, 12], although more sensitive than the Montpellier Maple or Italian Maple [29].
- Resists wind [12].

Summary of bioclimatic requirements an  d sensitivity of the Field maple

Warmth Sensitivity
requirements cold late frost early frost | sticky snow wind drought
Moderate Low Low Low Low Low Low

Vegetation stages

- Occurs at low altitudes from sub-montane to lower montane [14, 12],
where it is rarely found above 1,000 m [1].

- Replaced by the Montpellier Maple in the Mediterranean region [14].

Distribution of the Field maple
according to vegetation stages
Atlantic and

favourable
tolerated
unfavourable
continental areas
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Temperament
- Prefers full light, but tolerates shade [14, 23].

Sensitivity to Phototropic
v dul s Adul ‘L.I_ competition for light tendency
oung adult g . ult (- Moderate Moderate
i L‘_ il
Soils
Water and drainage
Water supply:

- Grows in moderately dry to temperate conditions [23].

Waterlogging: Drainage and excess water

Natural drainage I
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Texture and materials
- On surface limestone or marl and marly limestone [14]; avoid stony soils [19].

Textures favourable to the development of the Field maple
(involved in the morpho-pedological compensations, to be modulated according to the other site characteristics)

very coarse favourable
sandy | SA, LS, tolerated
S SL unfavourable
Nutrients

Nutritive elements:
- Carbonated eumull — mesomull humus [14, 23], on alkali-rich soils rich with a basic to neutral pH [23, 1].

Nitrogen and phosphorus
- Nitrogen rich soils [23, 1].

Lime in fine soil:
- Typically lime-loving species adapted to calcareous soils, but also occurs on soils decarbonated at the surface [14, 12].

Ecogram for Field maple

Synthesis of water and nutrient (according to Rameau et al., 2008)

requirements and sensitivity
of the Field maple ol oxx

Water Low x
requirements | T | ]
Sensitivity to
temporary High
waterlogging

Nutrient h
requirements
(Ca, Mg, K)

Nitrogen

(and phosphorus) | Moderate pp‘ P ap| r | R
requirements ~ mineral fertility +

.Sen.SItI.VIty tO. Favourable for timber production
lime in fine soil

Total range of the species
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DYNAMIC BEHAVIOUR AND CHARACTERISTICS

- Post-pioneer, nomadic species [14].
- Good growth of basal shoots [14].

MAIN FACTORS LIMITING THE PRODUCTION OF
GOOD QUALITY TIMBER

e Permanent surface waterlogging
*  Slowly mineralising humus

Ecogram for Maple species
Favourable for timber production
(according to Rameau et al.,
1989, 2008, modified)

Autecology of the
ITALIAN MAPLE

Acer opalus Mill.

Fr. :Erable a feuilles d"Obier Ger. : Italienischer Ahorn x
Sp. :Acirén; Cat.: Rotaboc It. :Acero opalo 5.
IS
; f
Species centred in the western Mediterranean [14]. Occurs in the foothills and lower slopes of southern "
mountain ranges (Pyrenees, Cevennes, Alps), extending north up to the Jura Mountains and Burgundy, h

from supra-Mediterranean to montane stages [14, 23, 9, 12].
Key features:

- Resistant to heat and summer drought (thermophilic species); PP
- Fairly resistant to cold, but prefers mild climates; fairly sensitive to frost [12];

- Lime-loving species;

- Mesoxerophilic species occurring in soils that dry frequently and soils with a slight water balance deficit [28];
- Full light or semi-shade species.
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- mineral fertility +

Autecology of the
MONTPELLIER MAPLE

Acer monspessulanum L.

8
.
i
0
e
a

. Franzdsischer Ahorn
: Acero minore

Fr : Erable de Montpellier Ger
Sp : Arce de Montpellier; Cat.: Auré de Montpellier It.
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Occurs in southern Europe, western Asia and northern Africa and around the Mediterranean [14, 9, 12]. Supra-Mediterranean species
occurring on hills and lower mountain slopes around the Mediterranean [14, 23, 9, 12] and at the sub-montane level in suitable sites.
Key features:

- Heat and light demanding; withstands cold very well;

- Mesoxerophilic to xerophytic species, very resistant to drought, occurring in shallow, dry, aerated soils [28];

- Occurs on lime-rich alkaline soils;

- Avoid acidic, heavy and clay soils and cold, wet sites [12].
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