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Soil Health Indicators
(or Soil Properties that Influence Function)
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Water Quality Issues
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Connecting Water Quality Issues to
Soil Health (Function)

Water Quality Concern Soil Health Indicator
+ Surface water + Surface water
— Sediment — Runoff/infiltration
— Phosphorus — Aggregation
— Nitrogen — Nutrient cycling
+ Groundwater « Groundwater
- Nitrogen — Drainage/water retention
— Pesticides — Nutrient cycling
- Pathogens — Pesticide breakdown

Relationship Between Soil Health and
Water Quality

Water Quality
\

Soil Health

Framework of Four Major Components of
Organic Inputs to Soil Influencing Infiltration
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Source: Boyle et al, 1989
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Soil Porosity Affects Residue Decomposition
-- Feedback Mechanism with Biological Properties --
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Enzyme Activity as an Indicator

» Garcia et al. (1997) reported that dehydrogenase
activity can be used as a sensitive indicator of soil
degradation and microbial activity.

+ Dehydrogenase activity of the 18 degraded soils
studied was not correlated with soil organic matter
content; but it was positively correlated with soil
respiration, and biomass carbon.

Effect of Fungi on Water Stable Aggregates

Aggregate . -
Water-stable Aggregates (%)

No-tillage Conventional Tillage
Control  Fungicide Control  Fungicide
>2000 (*) 66a 42b 43 39
2000 - 250 17a 31b 20 24
250-106 (*) 6b 10a 10 11
106-53 3b 6a 4 3
<53 (*) 9 11 23 24
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Effect of Fungi on Water Stable Aggregates

_ Total Carbohydrates & Mannose/Xylose Ratio

No-tillage Conventional Tillage
Control Fungicide Control  Fungicide
Total carb. (*) 1,881a 1,563 b 911 959
(mg per kg soil)
M/X ratio (*) 2.26b 1.50a 1.73 0.97

* No difference in soil respiration between tillage managements.

Source: Beare et al, 1997

Long-Term and Short-Term Soil Disruption
Affects Infiltration and Leaching
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Cover Crops Help Reduce Runoff, but there
are Seasonal Differences
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Total Phosphorus Load Losses from Runoff
- Cover Crop and Date Interaction Effect -
P-value = 0.043
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No cover crop Cereal rye Ryelage

Aggregate Size Distribution Affected by Tillage and
Cover Crop After 3-Years
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Tillage Effect on Water Retention
-- Plant Available Water After 3-Years --
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Volumetric water content (m'/m’)
Field capacity 265% 325% 6.0%
Permanent wilt point 13.7% 13.7% 0%
128% 188% 6%
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The Challenge

» Contrasting management systems and changes over
time is possible within a specific location.

+ Given the range in soils and climate within a country or
region, developing thresholds for indicators is the main
challenge.

» Other challenges include selecting “universal” soil
indicators (e.g. properties to measure), establishing
specific measurement procedures and sampling
protocols, and develop robust linkages between soil
health factors and water quality.
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