Course:
03.452

Forest Science II

Unit 9:
Managing and Producing Hardwood Trees
Lesson 2:
Hardwood Site and Stand Inventory

QCC:
171, 173, 174, 380, 385, 386, 387, 410
Objectives: 
1.  Evaluate hardwood sites

2.  Determine site quality

3.  Determine site requirement characteristics

4.  Determine stocking guides

5.  Evaluate regeneration 


Teaching Time:
4 hours
References:

Southern Hardwood Mgt. Management Bulletin R8-MB67.  United States Forest Service, Washington, D.C.   
Materials and Equipment:

Overhead projector

Chalkboard and chalk

Handout

Transparency masters

Teaching Procedure

Introduction and Mental Set

Forests are economically and environmentally valuable to society.  With over 65% of GA's land area covered by forest, it is imperative that we understand hardwood forests and types just as we study pine forests.  Hardwood sire are unique since they often occupy sires unsuitable for pine production.  Hardwood stands can be economically attractive to manage with proper techniques.  Often certain hardwood types, species, and stands can compete financially with pine.

Discussion

1.
Define a forest site


"an area relatively uniform in its capacity to grow trees characterized by interacting combinations of plant and animal life, climate, landform, and soil conditions."


A.  Specific species of hardwood are very site specific.


B.  Site quality will dictate:  species composition, regeneration methods, cultural practices, growth yield of the stand.


C.  Hardwoods generally grow best in deep (60" or more) moist, medium textured (loamy) soils, that have a layer of topsoil more than 6" deep.  Adequately drained (no mottling), moisture retaining subsoils.  These soils often occur along stream and river bottoms within the piedmont and coastal plain, upland coves and lower slopes and benches, especially on the north and east exposures in the uplands.



Quality is often more variable in the mountains.  Factors such as elevation, slope, steepness, slope position, length, and shape affect site quality in the mountains.


D.  Characteristics of goof hardwood sites:

· Well drained stream and river bottoms (with alluvial soil)

· Mountain coves and gulfs

· Benches (natural terrace formations on side slopes)

· Mid-lower slopes facing North or East

· Lower slopes facing northwest or southeast

E.  Characteristics of good soils

· At least 3' deep with well developed layer of topsoil

· Medium textured loams

· Moist well drained topsoil with moisture holding subsoil

· Less than 65% rock content



F.  Characteristics of poor sites

· Upland ridges

· Upper and mid-slopes facing south, southwest, and west

· Steps convex slopes

· Poorly drained or excessively drained sites



G.  Characteristics of poor soils

· Shallow (less than 24" to bedrock)

· More than 65% rock or gravel

· Poorly drained or excessively drained (organic soils or deep sands)

· Excessively high clay or sand levels in upper soil layers

· Hardpan or impermeable layer near surface

2.
How do you determine site quality


A.1  Direct Determination of site index (SI)


SI is expressed as height in feet of a dominant, free-to-grow tree of a particular species in a 50 year growth period.  

Example:  A yellow poplar that is in a free-to-grow dominant or co-dominant crown position within the stand throughout its life is a 100 feet tall.  The SI for yellow popular on this site is 100 SI (50)

· Most common method to determine site quality is SI.  It is accurate and simple to use when (a) suitable trees are available for required height and age        (b) when accurate SI curves are available

· Suitable SI trees must be :  (a) free to grow, dominant or co-dominant crown position (b) free of suppression or top breakage

· It is not reliable in degraded hardwood stands

· Poorly stocked, unevengraded stands where desired species is not present are poor candidates

· Some species are better suited to direct SI measurements

· Intolerant species with single well defined leaders and ring porous hardwoods with distinct annual rings such as oak, ask, and yellow-poplar are well suited

	
	Over Head

	Site
	Red and White Oaks

	Good
	SI more than 80

	Medium
	SI 65 - 80

	Poor
	SI less than 65

	Bottomland sites in the South will range about 10 points higher than for upland sites.
	


A.2  Volume

 
Site productivity can also be ranked according to growth in cubic feet 
per acre per year.

	85 + cubic feet/acre/year
	Good

	50 - 85 cubic feet/acre/year
	Medium

	20 - 5 cubic feet/acre/year
	Poor


A.3  Soil Series


Soil series have been prepared by SCS (NRCS).  They list preferred 
species and site index measurements.

A.4  Indicator plants


Certain lesser understory  plants are so sensitive to site quality, that 
their presence or absence, or relative abundance may serve to classify 
site quality.

Example of Indicator Plants

	Good Sites
	Poor Sites

	Wild hydrangea
	Vaccinium species (blueberry)

	False Solomons-seal
	Scrub oak (post, blackjack)

	Trillium
	Pitcher plants

	Wild geranium
	

	Broadleaf sedge
	

	Pawpaw
	

	Wild ginger
	

	Beech
	


B.  Indirect Methods


Most accurate method of assessing sire quality  involves examining factors other than growth and condition of vegetation.  Researchers are looking at landform, climate, soil conditioning, pastuse.

Tables show how factors are used to determine sire suitability for various species and species mixes.

TABLES ATTACHED
3.
Site Requirement Characteristics


Yellow poplar-  best growth and form occurs in rich loamy coves of mountains or deep well-drained stream bottoms.  Yellow-poplar grows better than other hardwoods on wide variety sites.  Not well-adapted to sites with SI 50 less than 70-75.  Will not tolerate excessively wet sites or dry shallow soils.


Oak- require best sites for high quality timber.  Northern Red Oaks on upland and cherrybark in bottom lands are example of high value oaks.  Require deep, preferably loamy, well drained soils with moisture retaining capacity in subsoils.


Sweetgums- grows over wide variety of ranges and tolerates wider soil moisture conditions.  Grows well on well drained sites that receive ample rainfall.


Hickories- often grows in association with oaks.  Seldom a preferred timber species because of slow growth and poor quality.  More valuable for wildlife mast production.

[image: image1.jpg]Table 2-1. Site guide for Coastal Plain.

| LANDSCAPE CHARACTERS l MANAGEMENT TYPE
M—_—

Moisture Soil
Landform Regime Texture Preferred Suitable
e L =
Flood plains, Wet Fine Hardwoods:
stream, ash, gum, w/w oaks, & cypress
terraces, and
alluvial fans. Moist Fine to Oaks, cherrybark, Nuttall, Shumard, ete. Hardwood/pine
medium Cottonwood, ash, sycamore, sweetgum mixtures (loblolly)
Upland Wet All Hardwoods: w/w oaks, gum Pine: loblolly,
slash
Moist Medium Pine, loblolly Pine/hardwood
mixtures
Fine Pine: loblolly, slash Pine: shortleaf
glgszl:; Dry All inc. coarse, Pine: longleaf, shortleaf, sand Pine: loblolly
€ gravelly &
cobbly
Severely Pine: loblolly
eroded





[image: image2.jpg]Table 2-2. Site guide for mountains.

| LANDSCAPE CHARACTERS

MANAGEMENT TYPE
Landform Moisture Texture Preferred Suitable
Regime
Coves, alluvial fans, stream terraces, flood plains Moist Medium Hardwoods:
yellow-poplar,
oaks, walnut,
sycamore
Wet Fine Hardwoods: ash,
sweetgum, birch,
w/w oaks
Landform Soil Depth' Moisture Texture Preferred Suitable
Regime
Ridges Deep Moist® Fine- Hardwoods: oaks, | Pine*
Less than 20 percent More than 30 inches Medium yellow-poplar, Loblolly,
slope to bedrock or ash shortleaf,
hardpan white’, P/H
mixtures
Dry® Coarse Pine: shortleaf,
white
Shallow Moist® Fine to Pine: white?, Pine, Virginia
Less than 30 inches Medium shortleaf
to bedrock or
hardpan Dry>$ Medium Pine, Virginia Pine’, white
Coarse
Droughty®® | Coarse to Pine, Virginia
Skeletal
Land- Aspect Soil Slope Slope Texture Preferred Suitable
form Depth! % Position*
Side Northerly Deep All All All Hardwoods: oaks,
Slopes yellow-poplar,
ash, basswood,
walnut
Shallow All U All Pine: shortleaf, Pine’, white
loblolly
L All Hardwoods: oaks, | Pine:
yellow-poplar shortleaf,
white, P/H
mixtures
Southerly Deep All U All Pine: shortleaf, Pine, Virginia
white
L All Hardwoods: oaks, | Pine’, white,
yellow-poplar, P/H Mixtures
ash
Shallow Less All All Pine, Virginia Pine:
than shortleaf,
50 loblolly?
More All Limited Pine, Virginia
than management
50 possibilities

See footnotes on next page.





[image: image3.jpg]L/ Deep = 30 inches; shallow = less than 30 inches.

4/ U = upper 1/2; L = lower 1/2

2/ Winter weather risk. 5/ Broad ridges.
3/ Especially where bark beetles are a problem. 6/ Narrow ridges.
7/ Above 2,000 feet.

Table 2-3. Site guide for Piedmont and Cumberland Plateau.

Flood plains, stream terraces, coves, gulfs Wet Fine I Sweetgum, w/w oaks/ash’

Oaks, yellow-poplar, hickories,

sycamore, sweetgum

=
Slope

Position

Medium sweetgum, maple loblolly
Moist’ Medium I Pine, loblolly Pine, shortleaf
Dry* Coarse I Pine, loblolly Pine, Virginia
Severe Moist? Medium Pine, loblolly Pine, Virginia
Dry & Coarse to Pine, Virginia Pine, loblolly

Preferred

Vw/w oaks = water willow oak
2/White pine could aleo be suitable for ridges and side slopes above 2,000 feet elevation.

3/Broad ridges
4/Narrow ridges

Side slopes Northerly | Upper Slight | Loblolly pine,
(Manageable | shortleaf
areas
exceeding 15- Bevere All I Pine, loblolly Pine, Virginia I
20% slo
pe) Lower Slight Fine to Hardwoods, oaks, | Pine/hardwood
medium yellow-poplar, ash, | mixtures
hickories (loblolly)
Severe Coarse Hardwoods, oaks, Pine,
yellow-poplar, pine/hardwood
sweetgum loblolly
Southerly | Upper Slight All Pine, loblolly Pine: Virginia,
shortleaf
Severe All Pine: Virginia,
loblolly
Lower Blight Fine to Pine: loblolly,
medium shortleaf
Severe Pine, loblolly Pine, Virginia






The following definitions apply to the terms used in tables 2-1 to 2-3.

Wet- Periods of excessive moisture because of flooding, perched water tables (soil hardpans), and poor drainage.  Presence of mottled soils.

Moist-  Well drained solids, but with enough moisture to maximize tree growth throughout the year.  Usually associated with loamy soils with some moisture-retaining clays in the subsoil.

Dry- Sites with insufficient moisture for maximum tree growth at least part of the year because of excessive drainage or topographic position.

Droughty- Excessively drained, usually very shallow, except for deep sands.  Insufficient moisture for quality hardwood tree growth.

Texture- The relative proportions of the various soil separates in soil material.

Fine- Usually associated with clay-textured soils.

Medium- Usually associated with loamy-textured soils.

Coarse- Usually associated with sandy-textured soils.

Skeletal- A soil with more than 35  percent by volume of gravelly material.  Such material is less than 3 inches diameter or is cobbly--3 to 10 inches in diameter.


Scientists have developed other evaluation methods for southern species and published them as technical reports.  See the references at the end of this chapter.

4.
Stocking Guides

· Often a problem with hardwood sites
· Often remnant stands following years of high grading or diameter limit cutting
· Most often best management alternative is to harvest what remains of the stand and then regenerate
· Definition of crop trees- favored trees that are carried throughout life of stand to final harvest.  Crop (growing) Stock trees are defined as follows:  Sawtimber 11" pr greater dbh, desirable species, good form and quality.  Satisfactory as crop trees in final stand, or potential product trees for intermediate cut within 20 years.



Poletimber 6-11" dbh may be salable if market exists.  






Maybe maintained for crop trees if maintained in the mainstrand.  Maybe 



retained for future intermediate cuts within the next 20-
40 years




Small trees 2-5 dbh acceptable species form, quality, and 





may be selected as future crop trees.  May be suitable in 





20-60 years for future intermediate cuts.


Stands adequately stocked carry the present stand to rotation age will contain about the 
following number of crop trees:

	Size*
	Number of trees

	6
	200-340

	8
	140-240

	10
	90-150

	12
	70-115

	14
	50-90

	16
	40-100

	18
	35-60

	20
	30-50


*Diameter, in inches, measured 4 1/2 feet above the ground.


This is merely a guide and does not mean that all the trees must be outstanding in quality and form.  Many of these potential crop trees will be cut during intermediate thinnings.  Others will undoubtedly succumb to insects, disease or other causes.  The guiding principle should be to favor and carry to final harvest the best 40 to 50 trees per acre.  All intermediate cutting and cultural work should be done to promote the growth and value of these better trees.

5.
Regeneration Evaluation


When too few acceptable growing stock trees are available or when the stand reaches maturity, evaluate the stand for natural regeneration potential before harvest.

· On most sites, natural regeneration will replenish the stand

· Intolerant light-seeded species such as yellow-poplar, ash, and cottonwood are favorable, and sunlight is available.  Some species of tree seed remain viable for several years on the forest floor.  Logging activity is usually sufficient to scarify the forest floor and provide mineral seedbed.  Removal of overstory and brush will enable sunlight to reach forest floor.

· Heavy seeded intermediate shade tolerance such as Oaks should be well established seedlings at the time of harvest.  Oaks develop after germination under the shade of forest canopy.

· Oak saplings 4-5 feet high with well developed root systems are the most desirable as advanced regeneration.  These trees will respond vigorously to sunlight after the harvest cut.

· Young hardwood stands almost always contain sprouts from stumps.  Sometimes entire stands can develop from sprouts.  Because of early growth stump sprouts often dominate other forms of reproduction.

	Summary


Hardwood forest comprise a major sector of Georgia's forest.  They may be economically important and rival pine for some high value species.  They often occupy sites that are unsuitable for pine production allowing landowners and forest managers to fully utilize forest acreage.

Evaluation
Written test
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