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A Formed by the interaction of mineral earth,

geography, climate, blology, an(j tlsz - *

" e

A A complex balance of physical archltgﬁfufg‘ ‘
chemical composition, and bIO|0g|C8.| act|V|ty

A Aliving community, biologically diverse
In nature, and commanding in all
terrestrial function .
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AThe U.S. Geophysical Unlon has called the soil - ;
environment. t he "ACri.t,| cal Zoﬁeo
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BSoils have form that must

be considered

BThe concept of soll structure Is
more important than soil texture

BSoil chemistry can be complex

Hl\Vater and air i even in the soll
there must be balance Soil mound near Toronto, Canada -

.~ Source: Ted Hartsig
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Soil Form and Place d

BSoil form varies in the landscape

HBDiffering interactions of climate,
water, vegetation, mineral
content, and time affect how
a soll develops and how it

supports vegetation gl g

; Bush lerary Landscape i Constructlo.n Dallas
v Soh e T dH rts 9 ._:_1_?1).;,__ ; :

- ~

)  Olsson wesTs



Soil Form in the Landscape

A Soil profile may be deep at A Soils on side slopes tend A Soil profile at the bottom of
the top of a hill, but drier to be thin(ner), and drier slopes are wetter, have
because they shed water more organic matter, and

often more nutrients
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Soil Structure and Architecture
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Soll structure iIs more

Important than soll texture




Soil Structure

The architecture of soil starts with the orientation of its smallest particles
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Soil Water and Alir

B Balancing soil water through

drainage and retention is important

B Healthy soil has a balance of small
pores, medium pores, and large,
open pores

B The distribution of pores regulates

how water and air move into and = a A
Clay sdil gt
July 20318

Source: Ted eri‘f'tsj

through the soll
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Isotropic, Anisotropic, and Constricted
Flow in an Aggregated Soll

Single Grain (sand) Aggregated Soil Massive/Platey
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Isotropic, Anisotropic, and Constricted
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Isotropic, Anisotropic, and Constricted
Flow in an Aggregated Soll
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Isotropic, Anisotropic, and Constricted
Flow in an Aggregated Soll
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Isotropic, Anisotropic, and Constricted
Flow in an Aggregated Soll
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Soil Chemistry

LABORATORY ANALYSIS AND RECOMMENDATION REPORT
Special Report For: Qid Castie Order No: 313101
Samples Submitted by Client ID: 53047
i Report Date: 21182016
Farm Name: Old Castle
Field Mame: L51C Prod 015

Field Acres;
- I —
Sample _ LOY |hlzr | P:|1:-|aan | ]
Mumbar | Saihur | Zine Boion | en -nss Ga [ Mg | K | H
a7 ma:-z| 122 36 819 28 sm q| 363 7202 774 174 39 00 1. 3
aa?| mm| i g an[ 218 m mz ms ml |um|5ssn 'm| 1u| s oo 1 2!3]
...__l_____._.._ N = _ ) N I N

1 A Mineral nutnentsc what is the right balance of minerals in the
soil (and what ones are important)?
A Other Chemical Considerations:
- Total and Ammonium Nitrogen
- Organic Phosphorus
- Micronutrients

CONVERSIONS: PPM = Lis/Acse | 2 or LbsiAcre = PPM x 2 N recommendations are basad on yield. To calculabe the best ecomamic N rate based on corn and N prices, go o this webshe:

Previcus Crop: None Specified extension. agron. iastate edulasiifertlity/nrate. aap:
Optimum Renges:
:ﬁ;miﬁ% "PRESERO VELE 8 ISOST 0.8 BYn PY ALeTbar based o0 & Mahdoh T sxtiation

Potassium; 350 - 430



Soil Chemistry

Soil chemistry is aected y'

Irrigation

Poor drainage
Mineral fertilizers
Organic matter
Biological activity

Pollution
Irrigation use study, Westminster, Colorado







A Word about Compost and Organic Matter

BCompost IS good for the
soll, but not always how you
think it Is

BCompost is future soil
organic matter

BCompost feedstock
IS Important
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Microbial Diversity is Essential

B Soil microbes secrete bioactive compounds, including
antibiotics, mycotoxins, herbicides, insecticides, and
antioxidants (Munns and Tester, 2008)

B 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).

B Soil inoculation with Penicillium species significantly
promotes phosphorus and other mineral uptake
(Faeth and Fagan, 2002).
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Importance of Vesicular

Arbuscular Mycorrhizal Fungi

B The only fungi that produce Glomalin

¥ Glomalin is a glycoprotein
(Soi |l 6s superglue)

tAbout 1/ 3 of the soil
¥ Aggregate formation that stabilizes the soill
¥ Nutrient uptake is possible

¥ Water holding capacity






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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