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Soil Form and Place in Horticulture



Soils Areé.

ÅFormed by the interaction of mineral earth, 

geography, climate, biology, and time

ÅA complex balance of physical architecture, 

chemical composition, and biological activity

ÅA living community, biologically diverse

in nature, and commanding in all 

terrestrial function

ÅThe U.S. Geophysical Union has called the soil 

environment the ñCritical Zoneò



Soil is More than Mineral and Organic Matter 

Soils have form that must 

be considered

The concept of soil structure is 

more important than soil texture

Soil chemistry can be complex

Water and air ïeven in the soil 

there must be balance Soil mound near Toronto, Canada
Source: Ted Hartsig



Soil Form and Place

Soil form varies in the landscape

Differing interactions of climate, 

water, vegetation, mineral 

content, and time affect how 

a soil develops and how it 

supports vegetation
Bush Library Landscape in Construction, Dallas  
Source: Ted Hartsig



Soil Form in the Landscape

ÅSoil profile may be deep at 

the top of a hill, but drier

ÅSoils on side slopes tend 

to be thin(ner), and drier 

because they shed water

ÅSoil profile at the bottom of 

slopes are wetter, have 

more organic matter, and 

often more nutrients



Soil Structure and Architecture

Soil structure is more 

important than soil texture



Soil Structure

The architecture of soil starts with the orientation of its smallest particles

Poor 

Structure

Good 

Structure

Massive Platey Blocky

Source: onpasture.com 

Photo by John Kelly via the 

NCSU Soil Science 

Flickr stream

Single Grain Aggregated



Soil Water and Air

Balancing soil water through 

drainage and retention is important

Healthy soil has a balance of small 

pores, medium pores, and large, 

open pores

The distribution of pores regulates 

how water and air move into and 

through the soil Clay soil at the Houston Botanical Garden

July 2018
Source: Ted Hartsig



Isotropic, Anisotropic, and Constricted 
Flow in an Aggregated Soil

Single Grain (sand) Aggregated Soil Massive/Platey
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Industrial Park, North Kansas City, Missouri    source: Ted Hartsig



Soil Chemistry

Å Mineral nutrients ςwhat is the right balance of minerals in the 
soil (and what ones are important)?

Å Other Chemical Considerations:
- Total and Ammonium Nitrogen
- Organic Phosphorus
- Micronutrients



Soil chemistry is affected by:

- Irrigation

- Poor drainage

- Mineral fertilizers

- Organic matter 

- Biological activity

- Pollution
Irrigation use study, Westminster, Colorado

Soil Chemistry



Kiener Plaza, St. Louis    photo by Ted Hartsig



A Word about Compost and Organic Matter

Compost IS good for the 

soil, but not always how you 

think it is

Compost is future soil 

organic matter

Compost feedstock 

is important



Microbial Diversity is Essential

Soil microbes secrete bioactive compounds, including 

antibiotics, mycotoxins, herbicides, insecticides, and 

antioxidants (Munns and Tester, 2008)

Penicillium fungi promote plant growth by the production of 

phytohormones (gibberellins, auxin, cytokinin), 

siderophores, and solubilize minerals, while also providing 

antagonism against phytopathogens (Volpin et al., 1995; 

Sharifi et al., 2007; Hause and Schaarschmidt, 2009). 

Soil inoculation with Penicillium species significantly 

promotes phosphorus and other mineral uptake 

(Faeth and Fagan, 2002).



Importance of Vesicular 
Arbuscular Mycorrhizal Fungi

The only fungi that produce Glomalin

Glomalin is a glycoprotein 

(Soilôs superglue)

About 1/3 of the soilôs carbon

Aggregate formation that stabilizes the soil

Nutrient uptake is possible

Water holding capacity



Ecto-Mycorrhiza
Å Hyphal mantle around root

Å Hartig net (hyphae between cells

Å Fungi: Many mushrooms and truffles

Å Hosts: Douglas - fir, Spruce, Pine, Hemlock, Fir, Larch, 

Oak, Birch, Willow, Poplar, Alder, Eucalyptus, 

Windbraker, Acacia, Manzanita, Madrone, Pecan, and 

many moreé



Vesicular-Arbuscular 
Mycorrhizae Structures
Arbuscules: Highly branched structures that are 

the site of nutrient transfer; they do not penetrate 

cell membrane; short-lived structures

Vesicles: Oval-shaped, darkly staining 

structures that are thought to function as 

nutrient reservoir 



In Practice

Drexel Square, Philadelphia PA

Client Brandywine Realty Trust

Research and Application > Ecological Landscape Management 
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Precedent ïMetasequoia glyptostroboides planting
Brandywine Realty Trust ïPhiladelphia, PA


