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Forest Site Quality

* Definition
— the productive capacity of a site, usually

expressed as volume production of a given
species

* Drivers of Productive Capacity
— f(Light, Moisture, Temperature, Nutrients)

B College of Natural Resources Universityofldaho



Driver Impacts on Site Productivity

Generally Well-Known Less Well-Known
« Light * Nutrients
— Species Specific — Primary Source: Rocks
* Shade Tolerant/Intolerant — Secondary Source: Organics

 Seral vs. Climax
— Stand Density
« Moisture - Temperature oy
_ Warm + Wet = High Prod. s
— Cold + Wet = Low Prod. - microbes/fund
— Hot + Dry = Low Prod. |
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Research From Ground Up

o Define. INW Rocks and Basic Properties

INW Rocks
I caMetamorphic
I caMetased

" cased

" | Extrusive

I Glacial

B intrusive

- Lacustrine

- Loess

- Metamorphic
[ Metasedimentary
I oldseds

- Sedimentary
Each rock category has its own unique I Voicanic Ash

chemical and physical fingerprint on the landscape 8 Volcanic Pumice
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Rock Type

Basalts

Granites

Metamorphic
-Schist
-Gneiss

-Sedimentary
Mixed
-Glacial Till
-Alluvial
-Surficial

Sedimentary
-Shale
-Sandstone

-Limestone
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Rock Properties

Rock Nutrient Status

Good

Medium

Medium-Poor
Medium-Poor
Variable (poor)

Variable
Variable
Variable

Medium-Poor
Medium-Poor
Medium-Poor

Soil Particle Size

Fine-Clayey

Coarse-Sandy

Fine-Silty
Coarse-Sandy
Variable

Variable
Variable
Fine-Silty

Fine-Clayey
Variable
Variable

Soil Nutrient Status

High

Medium-Low

Medium-Low
Medium-Low
Low

Variable
Variable
Variable

Medium-Low
Variable

Medium-Low



Soil-Site Nutrition & Biomass Removal

Granitic soil parent material Glacial soil parent material
DISTRIBUTION OF NITROGEN (kg/ha) AT ONE LTSP SITE DISTRIBUTION OF NITROGEN (kg/ha) AT ANOTHER SITE

cor T EC?g(YDSGTEEJ" CROWN ECOSYSTEM
- N soe EFEIEN NITROGEN

UNDERSTORY *,
= 9,758 kg ha”’ - .
9 - " = 2,632 kg ha-"

Bole-only removal

20% of above-ground N Bole-only removal

19% of above-ground N

Whole-tree removal

57% of above-ground N Whole-treeremoval

43% of above-ground N
Whole-tree + forest fioor

100% of above-ground N

ECOSYSTEMN CONTENT
ECOSYSTEM N CONTENT

Whole-tree+ forestfloor
100% of above-ground N

Equivalent to about Equivalent to 26% of

Powers. 2008 California 10% of total Ontario ‘
y mixedconifers  ecosystem nitrogen jack pine Ecosystem Nitrogen

Removing 25% of the N capital degrades productivity capacity
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Soil Disturbance & Biomass Production
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Forest Ecol. & Management

Murphy et al. 2004
Pinus radiata on Silt Loam soils in New Zealand

SOM does matter

10-Yr LTSP data suggests that soil type determines
site productivity response to disturbance
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So, is all soil-site disturbance bad?

* Depends on:
— Soil type
 Texture
* Coarse fragments

* Moisture/Temperature

* |Inherent nutrient stocks
— Primary, secondary

— Harvest method
* Whole Tree vs. Bole Only
 Level of litter/mineral soil displacement/removal
» Biomass for bioenergy extraction?

ATyl iR
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Research to Application

Existing research can be refined

into geospatially explicit forest management
risk assessments
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ArcGIS 10.x + Soil Data Viewer - Nt
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Northern Idaho and Western Montana
Nutrition Guidelines By Rock Type
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Nutrient Risk Assessment - SPM
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Rock nutrient status as a function of weathering potential
and forest soil nutrition research across the (D612 survey area.

Rock Nutrient Status
Poor (3)
Andesis, Dacite, |
Alluvium, Felsic  Diorite/Gabbro, | - 333
neiss, Granite,  Feldspathic
ranodiorite, Quartzite, Flesic
g?‘]?f:aalg'e Calc- Quartz Diorite, D ikesfSi]ls, Quartzite
Schist, Gravels, Marble,
Siltite /Argillite,  Pegmatite,
Tonalite Quartz Diorite
Gneiss, Rhyolite,
Ultramafics
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Nutrient Risk Assessment - SOM
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Soil organic matter content across the ID612 survey area of the .
Northern Rockies ecoregion, USA. !

Soil Organic Matter ”
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Disturbance Risk Assessment -
Soil Erosion
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NRCS soil erosion hazard as a function of slope and the soil
erosion factor K, for the ID612 survey area.

Soil Erosion Hazard

K, g
K, <0.35 0-14 15-35 36-50 >50
K, 2 0.35 0-9 10-25 26-40 >40
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Disturbance Risk Assessment -
Soil Compaction/Displacement
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NRCS soil rutting hazard as a function of soil texture, depth to
water table and soil rock fragment content for the ID612 survey.

Steeper slope classes (e.g., >20%) may shift ratings to one class
more limiting.

Soil Rutting Hazard

Unified Soil Texture Classification’
(thickest layer with upper boundary =10 cm

of the surface)
Water Table

Moderate (2)
Maximum depth to wet

layer =30 cm -- - All Groups
for 12 months of the year

Rock Fragments

4

24

GW, GP, GM,
CWLeH, GC, SW, SP.SMf

>75 mm in size, <20% by SPCENL L SC/swSM, Sfv- Tl Gl CLML
volume GC,GP-GM, GP- EE- EE:EH* SK OH, PT
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=75 mm in size, >20% by )
volume; OR =3% to GW, GP, GM,

=10% surface cover, =75 gw-g?&":gﬁ
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depth to top of bedrock et T ML, MH, OL, -
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Best Management Guides by RA

Risk
Assessment

Soil Chemical
RA

Soil Chemical BMPs

Soil Physical BMPs

D %

High

Soil Physical
RA
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* Bole only harvesting

recommended
o Post-harvest

fertilization

recommended

* Maintain the forest

floor, minimize

removal of branches,
twigs and dead wood. »

* Feller buncher harvesting not
Maracttelic preforred
anual ng pr
Cut-to-length%mesﬁng and
forwarding, or shovel/tractor yarding
acceptable when limited to
designated skid trafls with biomass
mats no less than 12 inches thick
. Ln:c summer to early fall harvesting
on
Cot’t'ﬁder winter Ip to reduce
compaction, rutting and erosion

e Maintain the forest floor
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Thank You, Any Questions?

Mark Kimsey
Forest Research Scientist
Intermountain Forest - Tree Nutrition Cooperative
University of Idaho
Moscow, |ID 83844
(208) 885-7520
mkimsey@uidaho.edu
http://www.cnr.uidaho.edu/iftnc/
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