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Table 1. Ecological charactersitcs of forest and urban tree locations

FOREST URBAN
Litter [g/m? yr] 300 <10
Organic matter(soil) [%] 3-10 > 1
Mineralization rate(actual) [mg - m*-h] 100-400 <10
Biogenic acid production [kmol - ha'-y* 1 < 001
Base leaching high very low
pH value [H:0] 50-6.0 75-9.0
Buffer range Silicate buffer Carbonate buffer
Ca'*-coating(CECer) [%] < 3 (< 5 > 90
Al"*-coating(CECet) [%] < 50% (> 90)° <5

the amount is expressed as COz
1n unloaded forest soils
*in forest soils acidified by air pollutants
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Fog AAHE Y BFE EYo] X§3= A
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Table 2. Comparison of effective cation exchange caparcities and their percentages condenser for Cca”, Mg2+, K,

Na’, and A" ions of forest and urban soils

FOREST SOIL URBAN SOIL
Natural Acidic Urban tree
chemical chemical locations
states tate
Bulffler range Silicate Aluminium Carbonate
huffer (iron)buffer buffer
pH-value(H:0) 6.2-5.0 4.2-30 75-85
Cation exchange capacity 5-10 3-8 5-20
(meq/100g)
Percent of coating
on the CECe
Ca % 30-60 3-20 > 90
Mg % 5-10 1-5 1-10
K % 1-10 1-10 05-5
Na % 05-5 05-5 0.1-5
Al % 10-40 70-95 <01
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Fig. 1. Dependence of mineralization on the soil
temperature and the pH-value.
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Fig. 2. Ion balances of the soil solution of urban soils
and forest soils.
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Fig. 3. Half sided digging of root system in the plant groove, sidewalk and street area.
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substrates change, caused by

Fig. 4. Numerous
anthropogenic filling, is characteristic for urban
street tree sites. The strong  compaction
prevents the root development in nutrient rich
layers. The poor aeration of the soils causes
the formation of a root system which is only
close to the surface.
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Fig. 5. Exclusive root development in the sandy and gravelly layer of a location where the rest of the soil

material is compressed very strong.
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Table 3. Criteria Table for soil substrates for unban street trees

Structure and compression stability

High parts of air conductive pore
High water permeability

Middle usable field capacity
Good nutrient provision

Favorable cost and
compensatory of locations

Unconformable grade U > 100
Compactness dB 1,8 (=soil density)
> 10% of total soil volume

> 10 em/ day

> 100 mm/m soil

Disposition is essential as

total content

more than 50% utilization of excavated
material to avoid "flower-pot effect”,
use lava, sand, and loess
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Fig. 6. Extensive and deep root development in soil substrates which contains debris and fragments from old

buildings.

substrate)®} EAJ(texture)S =AME £ it 2
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Table 4. Physical and hydrological characterization of
soil substrates for test variant

Test substrates
{(Property of all 14 cities)

Soil density g- cm’ 1.70
Pore space Vol % 3H.57
Wide coarse pore Vol % 12.28
Narrow coarse pore Vol % 29
Middle pore Vol % 1355
Fine pore Vol % 6.79
Field capacity mm - dm’} 23.28
Usable field capacity mm - dm”’ 16.47
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Fig. 7. Grain size distribution curve of test substrates.
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Fig. 8. Construction of test planting.
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Fig. 9. Root development in the plant groove from November 1987 to November 1990 Hatched face: expansion
zone of intensive rooting in the single years; 0-10 cm: Lava gravel-coping of plant groove as

compressiv protection and evaporate protection.
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