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Group Exercise

* A landowner wants a 180 acre clearcut replanted next winter

* They don’t have a particular species or objective in mind, they just
want trees

* How many seedlings will you order?
* What will it cost the landowner for the seedlings and planting job?
« Use useful handouts for seedling availability and price.

Direct Seeding vs. Planting




Direct Seeding vs. Planting

Planting

Direct Seeding

« Lower initial cost (30-50%)

Can be done aerially on sites where access is
limited

Can be easier to obtain seeds (e.g. after disaster)

Rooting is typically better
Aesthetics; appears natural

Requires repellants

May require site-prep

Requires experience in direct seeding
Not suitable on dry sites

Little control over stocking/spacing
Rotation at least 1 year longer
Competition control for longer
Subsequent Access Difficult

LOWER TIMBER YIELD

Higher initial cost
Requires ground access at time of planting

* More choices in seedling genetics (MCP, Varietal)

May have issues with J or L rooting

Looks like a plantation

Treatment of seedlings for predation unnecessary
Site prep usually required

Experienced personnel easier to find

Suitable most site types depending on time of year
Control over density / spacing

Rotation shorter

Seedlings grow faster, outcompete other
vegetation

Later machine access usually easier
GREATER TIMBER YIELD
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Direct Seeding

* Must control seed predation

* Growing conditions must be favorable

« Seeds must be stratified for many species

« Timing must be appropriate for species

* Can be applied aerially depending on economics

« Often cheaper to apply in rows

« Trade-off: Better root morph vs. no control of density or spacing

Direct Seeding




Direct Seeding

Seeds/  Sowing Sowing Rate
Species  Pound Method  Seed# Pounds
Longleaf 4,700 Broadcast 15,000 3.24

Rows+ 2,900 0.63
Spots 4,350  0.94
Loblolly 18,400 Broadcast 12,000 0.75
Rows+ 2,150 0.14
Spots 3,650 0.23
Slash 14,500 Broadcast 14,000 1.11
Rows+ 2,900 0.23
Spots 4,350 0.35
Shortleaf 48,000 Broadcast 20,000 0.48
Rows+ 4,350  0.10
Spots 5,800  0.14
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Repellents
INTERNATIONAL
BIODETERIORATION &
BIODEGRADATION
ELSEVIER Intemational Biodeterioraton & Bodegradation 45 (2000) 169-174

o eisevier comlocae/ibiod

A repellent to reduce mouse damage to longleaf pine seed

Dale L. Nolte™*, James P. Barnett®

“USDAIAPHIS]WS]|National Wildiffe Research Center. 9730-B Lathrop Industrial Drive, Olympia. WA 98512 USA
USDA Forest Service, Southern Research Station. 2300 Shrevepors Highway, Pineville, LA 7360, USA

Repellents: Longleaf & Pesticides




Planting
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Optimum Seedling Characteristics

Characteristics Longleaf Loblolly or Slash Shortleaf

Stem length (inches)

Root collar diameter (inches)
Tap root length (inches)
Laterals (number)

Winter buds

Nature of stem

10 8
7/32 3/16
6 6

---mmmmm-----—-5+ First order ----------------

Present

---Stiff, woody, w/ bark---

Mycorrhizae Present Abundant Abundant

Shoot/root ratio (volume)

25:1 25:1

FORS 3347 Lecture 16 Revised

Planting Stock: Bareroot vs. Containerized

Bareroot
* Most (60 — 70%) Loblolly
& Slash Pine

Containerized
* Most Longleaf Pine (70 - 100%)
« Elite Genotypes (Clones, MCP)




Cost of Pine Seedlings
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$0.45 -

0.42

 Bare Root

$0.40 m Containerized
5035
$0.30
50.25
50.20
50.15
$0.10
50.05
$0.00

Good Better Best Full-Sib Varietal Longleaf

Half-Sib

*Bare root and al Varietal prices are Arborgen, containerized prices are the mean of Arborgen and IFCO), a are for 2015-16
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Decidi

* Depend

ng on Planting Density

s on product objective & genetics

* Pulpwood/Biomass: Higher density

* Sawti
* Geno
* Geno

* Depend

mber: Lower density
type w/ more branching: Higher density
type w/ less branching: Lower density

s on prescription

* Higher density appropriate with more thinning

* Spacing

* Greater between row spacing = fewer equipment passes per acre = cheaper

depends on economics

Seedli

ng Quality and Planting Considerations

* Use morphologically improved seedlings

* Use extra care in lifting to minimize root damage

* Minimize

storage

* Use extra care in transport to and handling in the field

* Plant deep

* Plant earl

ly

* Supervise




Warning Signs

DANGER
DANGER DRY

DAY

DANGER
LoW
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MOIS-
JURE,
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r Revised 10,1
Rating Planting Conditions
Wind
Planting Temp Humidity  Speed Soil Moisture
Conditions % field
°F % mph capacity
Normal 33-75 >50 <10 75-100
Marginal 76-85 30-50 10-15 50-74
Critical <330r>85 <30 >15 <50o0r>100

Normal Days

* Dip roots in water to keep them wet, but don’t let them stand in
water

« Keep seedlings in planting bags; don’t let planters carry in hand

« Separate seedlings carefully but quickly

 Carry no more than a 2 hour supply of seedlings




Marginal Days

« Follow all normal day guidelines stringently

* Dip shoots and roots in water to keep them wet

« Seedling exposure to sun and wind should be < 1 minute ideally, <3
at most

« Carry no more than a 1 hour supply of seedlings

« Suspend planting on dry ridges

* Postpone planting if frost is forecast in the 3-5 days following planting

347 Lecture 16 Revised 10.16.2019
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Critical Days

* Postpone planting unless localized exceptions to weather and soil
conditions exist
 Containerized seedlings may be an exception
« Can plant if weather is warming from a freeze once temp > 34°F

Even Harsher Out West

They only plant containerized
seedlings on sheltered
microsites in Arizona, and still
expect only 25-30% survival!




Proper Planting Depth

* Plant DEEP

* The best survival and growth occurs when the seedlings are planted
at least 3 inches deeper than the root collar (At least % the top can be
buried without a problem)

* J Rooting is not a problem if the seedlings are planted deeply
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Proper Planting

* Proper Packing of Roots

* Should be able to tug on seedling after it is planted and not have it
move
* Pack Roots tightly.
« Eliminate air pockets around roots
* Don'’t crush

Impact of Planting Depth on Survival of Slash Pine

Planting Depth Survival
4 cm deeper than in 98%
nursery

Same depth as in 90%
nursery

4 cm shallower thanin |56 %
nursery
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Impact of Planting Depth and J Rooting on Survival
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Impact of Seedling Size on
Growth of Loblolly Pine at Age 5

Tree Volume (dm 3)

1 2 3 4 5 6 7 8

Seedling Root Collar Diameter (mm)
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Growth - Seedling Size
Loblolly Pine
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Impact of Planting Date on Tree Height After Two Growing

Seasons
Satilla Forest, GA
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November Planting
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March Planting

Planting Hardwoods

* There are some differences
* Larger seedlings
* 3/8” RCD recommended
- 18-24"tall
* May need 2-0 stock
* Some won’t reach 3/8” in 1 year
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Planting Hardwoods

* Consider hand planting on ot
shrink-swell clays
* Machine planting rip may not
close well e
* Need larger dibble bar

=]
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Planting Hardwoods

* Cull more trees

« Large root systems that can’t be
planted
* Forked trees

Planting Hardwoods
How do you mix species at planting?
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Hardwood Seedlings

‘Common Name

cherrybark, northern red, Nuttall, pin, sawtooth, shumard, southern
red, swamp chestnut, swamp white, water, white, willow

($/1000

250

black, bur, chestnut, chinkapin, gobbler sawtooth, laurel, live, overcup

y, green ash, thern catalpa, southern
crabapple, bald cypress, silky dogwood, elderberry, water hickory,
mayhaw, red mulberry, persimmon, river birch, sugarberry,
sweetgum*, sycamore, blackgum, swamp tupelo, water tupelo

250

chinkapin, cottonwood!, flowering dogwood, eastern redbud, cedar
elm, American hornbeam, Drummond maple, red maple, pawpaw,
pecan, Chickasaw plum, waxmyrtle, wild pear, hybrid varietal poplar**

Yellow-poplar, Eucalyptus benthamii*,

Hybrid sweetgum varietal

Varietal xurophylla*
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“Iimproved  ‘Cuttings

Flex Stands

* Trademarked by Arborgen

* Mixed planting stock plantations

« Cheaper genetics for trees
removed in thinnings
« Pricier genetics for crop trees

—
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@

@ Sawtimber Tree
@ Biomass Tree

Flex Stands

Advantages

* No wasting money on elite
genetics for low value pulpwood

« Less planting cost than a pure
varietal or MCP stand

« All the growth and form

advantages at rotation end as a
varietal or MCP stand

Disadvantages
* Operationally complex

* Need to be able to find best
genetics later

« Assumes best genetics will
outcompete poorer genetics

* Less current research available
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Flex Stands and Crop ldeotypes

Crop Ideotype

Competitor Ideotype

3347 Lecture 16 Revised 10.16.2019
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Crop Ideotypes Are Identifiable & Stable

Across Sites

Trait Repeatability
dbh 0.63
height 0.67
stem volume 0.64
crown width ideotype 0.74
crown density ideotype 0.70
crown width 0.66
average branch angle 0.68
average branch diam. 0.50
branches per whorl 0.18
stem forks 0.64
ramicorns 0.61
sinuosity 0.56
sweep 0.01
6 Revised 10.1
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Crop Ideotypes in Mixed Stands

* COMPETITOR
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Volume (m%ha)

Pure Stand
Pure Stand
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