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Presenter
Presentation Notes
Planning is a must.  If the site is not prepped and a good plan in place, postpone the project.



Presenter
Presentation Notes
There are lots of possible plan formats, here is one.



Conservation Job Sheet 

Presenter
Presentation Notes
Here is another one, specific to direct seeding.



Match tree species to soils 

CONSERVATION 
TREE/SHRUB 

SUITABILITY GROUPS, 
or similar species selection table, 

usually in FOTG, Section II.  
 

Also see Tree/Shrub 
Establishment (612) standard  

 

Presenter
Presentation Notes
It all starts with SOILS, the tree must be well adapted to the soils.  Many people want to plant black walnut, but it will fail on some soils.



Conservation Tree/Shrub Suitability Groups 

Presenter
Presentation Notes
Notice Adrian muck soils, common in Branch Co. some valuable spp. include SWO, bur oak, blackgum, hackberry, eastern hemlock, and possibly bitternut and shellbark hickories and shingle and pin oak.  Notice the description of Group 2 soils.



Conservation Tree/Shrub Suitability Groups 

Presenter
Presentation Notes
Here is part of the species list, this is the section listing shrubs.  Some important shrubs in Group 2 include the first 3 spp., silky and red-osier dogwood, and winterberry.



Site Preparation 

• Till and/or spray a 
minimum 2-foot 
radius circle or 4-foot 
wide band with trees 
or seed centered in 
the grass free area. 

• Grass species, esp. 
sod-forming, are 
death to trees. 

Presenter
Presentation Notes
Site prep IS NOT OPTIONAL.  Again, if Site Prep has not been done it may be better to postpone a year and do a good job of site prep.  Sometimes it takes more than one treatment of herbicide and/or tillage to kill sod-forming grasses.  Consider the no-till option, plant into dead sod.



Determine the most appropriate 
planting stock 

• Bare root seedlings are plentiful, cheap and 
proven, but… 

• For fall planting: seed (hardwoods) or containers 
(esp. on heavy soil) 

• For potential deep water (floodplains): seed or 
large containers (1-3 gal.)  

• For quick results (windbreaks, high visibility 
sites, etc.): large containers, cuttings 

Presenter
Presentation Notes
Bare root seedlings are the most commonly used and can be very successful if correctly planted and maintained.  Container seedlings are probably the plant material of the future.  The trend is toward more and larger stock to assure success.



Types of planting stock 

Presenter
Presentation Notes
Clockwise from top left: 1 yr RPM tree vs bare root; cottonwood cuttings, good and bad plug spruce seedlings, bare root pine, plug spruce in containers.



Match planting equipment to 
planting stock 

• Will the seedling root 
mass fit the planting 
machine shoe or depth 
limit? 

 
• How deep will the tree 

planter or seed planter go?  
Is it deep enough?  Too 
deep (seed planting)? 

Presenter
Presentation Notes
As much a possible, choose the best plant materials first and then find the best equipment (or contractor) to do the planting.  This may not be possible if you have limited choices for equipment.  Another good reason to plan ahead!



Match planting equipment to 
planting stock 

• Pines: Do not root prune 
 
• Hardwoods: Determine 

the depth of planting 
equipment & root prune 
only if necessary.  Prune 
taproot only, not laterals. 

 
• Plant as deep as root 

collar, or slightly deeper 

 

Presenter
Presentation Notes
Southern pines, except LLP, 1-3” deeper than root collar; LLP ½-1”  shallower than in nursery.



Planting Methods: Bare Root & Plugs 

Hand Planting Machine Planting 

Presenter
Presentation Notes
By “plugs” I mean small container-grown seedlings.  When pulled from their containers for shipping these seedlings look like a plug.  Know how to use the planting equipment or recruit or hire someone who does!  Get good soil contact with roots.  Keep roots in as natural a position as possible.



Planting Methods: Hardwood Direct 
Seeding 

Row Seeding Broadcast Seeding 

Presenter
Presentation Notes
Briefly, seed planting, especially the large seeded spp. such as oak, hickory and walnut, is definitely a possibility.



Planting Methods: 1-3 gal. Container 

• Shovel planting is an 
option 

• Hole must be at least 
slightly bigger than 
container 

• If auger planting use at 
least a 12” bit 

 

Presenter
Presentation Notes
Smaller container seedlings can be planted like bare root seedlings.  These larger container seedlings are much more expensive (starting @ $8-12) but have high survival and quick growth.  Contact me for sources.  There are some new sources in the NE and SE.



Spacing and Arrangement 
• Determine between-row 

spacing based on 
anticipated maintenance 
equipment 
(mower/sprayer width) 

• Determine within-row 
spacing based on desired 
stocking/ac 

• More is better.  Numbers 
that follow are 
MINIMUMS/acre 

• Direct Seeding: row 
planting, 3,000 hard mast 
+ 4,500 light seeded; 
broadcast 4,500 hard 
mast; + 4,500 light seeded  

• Bare root, small 
container, cuttings: 300 
(12’x12’) to 900 (6’x8’) 
per acre 

• Large Container: root 
pruned, 28 (40’ X 40’) if 
light seeded spp. present, 
otherwise 50 (30’ X 30’) 

Presenter
Presentation Notes
A lot of info. here but all of this should be laid out in the tree planting plan.  See state 612 standard.  Pines generally higher than hardwoods



Spacing Table 

Presenter
Presentation Notes
Plagiarized from WI FOTG.  I can email to you if you let me know…



Use high quality planting stock 

• Inspect and cull damaged, 
diseased, dried up, etc. 

• Don’t hesitate to question 
or reject inferior stock 

• Bare root seedlings: 
Hardwoods: minimum of 
approximately 3/8’  caliper 
OR 12” top.  8” roots. 

 Pines: ¼” caliper, 8-10” 
top, 6” roots 
 

 

Presenter
Presentation Notes
Note the root collar, the depth the seedling was grown in the nursery.  Its OK to plant a little deeper, NOT OK to plant with root collar out of the ground and exposed!  LLP is different.  ½ inch root collar diameter and plant about ½ inch above ground line.



Use High Quality Seed 

• Plant only undamaged, 
mature, viable seed 

• Cut or crack test at 
least 10 random seeds 
per bushel 

• If non-viable seed is 
found, increase 
seeding rate by the 
same percentage 

Presenter
Presentation Notes
IF you are direct seeding.



Presenter
Presentation Notes
Some healthy, although somewhat immature, seed.



Container Stock 

• “Plug” Containers: 
minimum 7 cu.in. 

• Air root pruned  
(“RPM”) stock: 1 
gallon, 3’ top or 3/8” 
caliper. 
 

Presenter
Presentation Notes
Need to gather more info on PINE container stock…



Care of Planting Stock 

• Keep out of sun 
• Keep moist 
• Keep cool, 28 to 40 

degrees 
• Arrange in advance 

for refrigeration 

 



Planting Dates 

• Plant ASAP after delivery 
of planting stock.  Have 
equipment, labor, etc. 
prepared. 
 

• Plant on cool, cloudy, calm 
days 
 

• Do not plant on hot, windy 
days 
 

•  Direct seeding: Best in fall 
(Oct-Nov.) but whenever soil 
has adequate moisture and is 
not frozen 

 
• Bare root: South: Dec.-Feb. 

North: spring, before June 1; 
fall, after Oct. 1 but not on 
clay or loam soils if frost 
heave is possible 
 

• Container: Oct. 1 to June 1, 
when ground is moist and 
not frozen 



Tips for Successful Planting 

• Hire a professional & 
check their references 

• If DIY, get onsite 
advice from NRCS, 
CD, or DNR & tree 
planter training 

• Obtain good early 
weed control, esp. 
grasses 
 
 

• Plant only when top 
10” has good soil 
moisture 

• Plant ASAP after 
delivery, keep cool & 
moist 

• Secure cold storage 
BEFORE delivery 

• Don’t wash the roots 
of bare root seedlings 



Regeneration Survey 

•1/100 acre plot = 11 foot 9 inch 
circle 
 
•Seedling count x 100 = seedlings 
per acre 
 

•Randomly locate one plot per 
acre; maximum 10 plots 
 

•Select a transect route across 
soils polygons 
 
 

 
 



Plantation Maintenance 

• Maintain weed free 
area for 2-3 years 

 
• Replant if survival 

drops below 70% after 
1 growing season, 
counting desirable 
natural regeneration.   

 



Plantation Maintenance 
• Weed control, 

especially sod-
forming grasses, is 
critical.  

  
• What is the age 

difference between 
these 2 rows of black 
walnut? 

 

Presenter
Presentation Notes
Both the same age, both had no weed control first 7 years.  Row on right has had weed control the last 8 years; row on left 15 yeas of no weed control.



Plantation Protection 

• Protect from 
grazing/browsing, fire, 
etc. 

• Mow for rabbits, don’t 
mow for deer, 
consider tree shelters 
if both deer and 
rabbits are abundant. 

 

Presenter
Presentation Notes
Tree shelter and weed barrier mat.



Bud caps to protect pines 



Mowing can limit the development of valuable natural regeneration… 

Presenter
Presentation Notes
5 yr. old plantation in foreground, 5 year old clearcut in back ground.  Mostly tulip-poplar, the difference is the plantation in the foreground was mowed.



14 yr old MN oak savanna plantation 

Presenter
Presentation Notes
14 yr old planting photo by esagor from Flicker site



5 year old SWO 

6 year old Black Walnut Direct seeding results 



 
 
 
 

For more information, contact: 
 

Tom Ward, Forester 
 

USDA – NRCS, ENTSC 
2901 E. Lee St., Suite 2100 

Greensboro, NC 27401 
 

Telephone:  336-370-3351 
Email:  Thomas.Ward@gnb.usda.gov 
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