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Foresters have had a long-running debate about
how deeply seedlings should be planted and the
importance of keeping tap roots straight. Some
foresters contend that a seedling’s root collar should
be planted no more than an inch or two below the soil
surface, while others contend that the root collar
should be planted four to six inches below. Some
foresters contend that a bent tap root is a death sen-
tence for a seedling, while others contend that a bent
tap root is of no consequence if the seedling is planted
deeply enough to keep the roots moist. Recent
research tends to support the latter view.
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Bareroot seedlihgs
produced at the
Claridge Nursery
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A werage root-collar diameter and height of shortleaf pine from wartous nurseries.

Tear Mursery Diameter | Height Eeference

(trtn) Tnches
O] Licking, KO ERE! 8.0 Eabrick et al. 2011
1974 Licking, RO 5.4 5.7 MMarx et al. 1584
15985 Bluff City, AR 5.8 11.5 Brizzette and Carlson 19%2
1985 Alexzandra, LA ERt 6.1 Barnett 1993
1587 Bluff City, AR 4.1 9.5 BErizsette and Carlson 1952
1995 Magnolia, AR 4.2 10.5 Brigsette and Carlson 19%2
1956 Ft Towson, OE A-f &-10 Hallgren and Tauer 1933
2006 Delano, T 4.3 &0 Franklin and Buckley 2009
1985 Magnolia, AR 4.8 &< EBrizzette and Carlson 1987
1576 Brooklyn, IS 5.1 9.2 Euehle et al 1951
2011 Foldsboro, DO 5.1 GLD | Fe This study
1577 Brooklyn, I3 5.8 7 Marxz et al. 1254
19777 (milbertswille, KY | 6.0 10.1 Marz et al. 1584
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”1x” Planted

RC below surface

\ GLD = 5.1 mm
Ht 6. 8 mches

\ ¥ -i-.,

“Deep” 4x
RC 4.4 in below surface

GLD = 2.9 mm

Ht 31|nches .,



Deep planted about 4 inches deeper

than “1x” seedlings
(6.8in—3.1in=3.7 inches)
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| Seeﬂdling survival
1x = 28% Deep = 74%
May 29 survival increase by 46%




Deep =95% 1x =96%
With rain, May survival not affected
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FIGURE 1. Comparison in survival between regular planting depth (root-collar fust below grournd)
and deeper planted P taeda or P. elliottii pine seedlings on well-drained sites. The dashed line
represents the regression equation (n = 43). The solid diagonal line represents equal survival of the
twao treatment s. Points above the solid line represent cases where deeper planting increased survival.

Southern African Forestry Journal - No. 198, July 2003
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FIGURE 1. Comparison in survival between regular planting depth (root-collar fust below ground)
and deeper planted P taeda or P elliottif pine seedlings on well-drained sites. The dashed line
represenis the regression equation (n = 43). The solid d}:rrrr_n'm! line represenis equal survival of the
two treatment s. Points above the solid line represent cases where degper planting increased survival

Southern African Forestry Journal - No. 198, July 2003
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[l Seedling ht l shallow H Deep ht
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1.5” planting depth

4.4” planting
depth




Height before and after planting 4" deep

[l Nursery ht l After planting
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Did any foresters who planted
bareroot shortleaf pine in 2011 know

there would be an extreme drought?_

A
il

Drought Severity Index by Division
Weekly Value for Period Ending AUG 20, 2011
Long Term Palmer

mmath
‘ 5( ) 2
B-4.0 or less (Extreme Drought) ‘Z) Climate Prediction Center, Nomj o
[1-3.0 to -3.9 (Severe Drought) [1+2.0 to +2.9 (Unusual Moist Spell]
[ ]-2.0 to -2.9 (Moderate Drought! [ +3.0 to +3.9 (Very Moist Spell]

[]-1.9 to +1.9 (MNear Normal) B +2.0 and above [Extremely Moist)



What about early growth? When do the deep
pIanted seedllngs catch up |n helght?
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5 UNDER ROOF M 1x B Deep planted

30

P>F = 0.0001 P>F = 0.0004

P>F =0.007




\' OUT |DE [ 1x M Deep planted

35+

P>F =0.1515

30+

25+

20+
cm
15-

June ht




Review Paper —ﬁ

Effect of planting depth on growth of open-rooted
Pinus elliottii and Pinus taeda seedlings in the
United States

Curtis L. VanderSchaaf and David B. South
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FIGURE 2. Comparison of growth between regular planting depth (root-collar just below ground) and deeper
planted F. taeda or F. elliottii seedlings on well-drained sites. The lines represent equal growth of the two
treatments. Points above the line represent cases where deeper planting increased growth. Selid points (n = 34)
represent height incremernt while open points (n = 13) represent total height. Citations are listed in Table 1.
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(Bareroot shortleaf pine responds similar to loblolly)
(Keep 3” of shoot above ground and follow
Jon Barry’s planting depth recommendation)
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1 2 Figure 1. Planting Seedlings With a Dibble

1. Insert dibble into soil at the angle shown and push
forward to an upright position.

2. Remove dibble and place seedling in the hole. Push
seedling root collar 4 inches below the surface.
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ntng dép recommendation
for shortleaf pine

- S 34 FARMERS' BULLETIN 1534
U.S.DEPARTMENT OF l
AGRICULTURE || spread in as natural a position as possible, the taproot being kept
‘ FARMERS EULLEGE: oS ways straight down. Soil is then scraped in about the tree, which [
¥ should be set just a little deeper than it grew in the nursery bed. The E

soil is then firmed, and the filling-in and tamping process is usuall
repeated in order to avoid rapid drying out. The sole of the shoe wi
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GROUND LEVEL
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Depth of Planting

Plant stash, loblally, shortleaf, and sand pine scedlings 2 to 3 inches deeper

I:I' I- Lp 1 P '] UL =
T LI et IR e HPSETY

“We urge tree planters to plant seedlings from 2 to 4 inches
deeper than they grew in the nursery...” (Dierauf 1982)



1989 planting depth recommendations
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-} A Guide to the
Care and Planting |
of Southern
Pine Seedlings

Slash, loblolly, shortleaf, and sand
pine seedlings can be planted with root
collars up to 3 inches below the soill

surface, provided the planting hole Is
deep enough to avoid root deformation

and the soll is well-drained.




Slash, loblolly, shortleaf, and sand gl FEERREP™, 4
pine seedlings can be planted with root SESEEIEERRER
collars up to 3 inches below the soil : Vs
surface, provided the planting hole Is S )
deep enough to avoid root deformation [Eaees ESIE
and the soil is well-drained. b e O

Quiz....
If you tell a tree planter to avoid root

deformation and plant the root collar up to
3 inches deep

How deep will he plant the root collar?



2006 planting depth recommendations
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Southern Regional Extension Forestry “ER
A Regional Peer Reviewed Technology Bulletin ]
SREF-FM-001 S R EF

Janunary, 2006

Measuring Survival and Planting
Quality in New Pine Plantations

Dr. Andrew J. Londo. Associate Professor. Department of Forestry. Mississippi State University
Dr. Stephen G. Dicke. Extension Professor. Department of Forestry. Mississippi State University.

N T I e w e e

Loblolly, slash, and shortleaf pine
seedlings prefer to be planted deep. Ideally the
root collar should be buried 1-2 inches deeper (up
to 3 inches) 1n the field than m the nursery. In
wet soils, bury the root collar less than 1 mch.

Exposed root collars are not acceptable.



2010 planting depth recommendations
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Proper method to plant loblolly, shortleaf and slash pine seedlings

-1'.-"|

Fig. 10.2. Shallow planting holes can kill bareroot seedlings. The loblol

Iy pine seedling Ae—ern-wasplanted by machine in a deep hole witk
the root-collar & inches below the ground.)
the right was ph HHaE

2 inches above the around

AN e I
“Artificial Regeneration”
Moorhead, Gjerstad and Estes
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Those who do not know the

- history of their field are
doomed to repeat its
mistakes

(Santayana)

% UGA0908056
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Some ‘current” planting
recommendatlons for shortleaf pme
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Two-vear-old bare-root stock should be planted in late

February rh:t:mnh ear l* I"'-I:u ch to ensure high survival.
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Planting date recommendation for shortleaf

100
EG 7 lG-"'I"'-----
! han s Not Stored
80 R
70+ ISE Xq;‘
o
X, 80; \Stﬂmd Figure 3. First-year survival variation of
5 shortleaf pine seedlings planted from De-
> 50+ '\‘ cember to April after no storage and after
C 28 days of storage. Points represent means
D':'J 40+ \ for planting dates averaged across 12 fam-
Y ilies, and the bar equals the standard error
30 \ of the mean.
®
204
10+
o .l T —— T T T T T T
Nov Dec Jan Feb Mar Apr May

166 5JAF 13(1989)

Planting Date

S. W. Hallgren and C. G. Tauer, Department of Forestry,
Oklahoma State University, Stillwater, OK 74078.




PLANTING SEASUN

Initially, we thought that late December to late March was the best time toe
plant shortleaf pine. Because of the large quantities of seedlings to plant (9

to 13 million), it was difficult to finish by the end of March. We continually
ran into April. Because of better record keeping, we noticed that December was
a good time to plant shortleaf pine (fig. &4). April was a significantly poorer
time to plant. We started planting in early December. This allowed planting

to be completed by mid- to late-March. William Walker (1992)
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. In addition to the existing natural regener-
ation, these stands were planted in the(early spring)of 2005 with
‘A 2244 shortleaf pine seedlings ha ' of barefroot genetically im-
B proved 1-0 stock on 1.8 = 2.4 m spacing. Al)/stands exhibited poor
planted seedling survival and developed/natural shortleaf pine
regeneration post-harvest.
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Those who do not know the
history of their field are
doomed to repeat its
mistakes

(Santayana)
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Some current plantmg -
recommendatlons for shortleaf pme
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Plemtmg too dPPph’ will cause thP SPﬁj]Jﬂg
roots to dry out, and planting at too shallow a depth will re-
N sultin u-rooted seedlings. Both will result in high mortal-
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Those who do not know the
history of their field are
doomed to repeat its
mistakes
(Santayana)




2012 plantmg depth recommendatlon x
' for shortleafpme
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‘ Planting Depth

Loblolly Pine seedlings - at least two inches deeper
than grown at the nursery.

All other species - root collar depth (the same depth
as they were at the nursery).

Those who do not know the
history of their field are
doomed to repeat its
mistakes

(Santayana)



3 Regardmg recommendatlons |
* For planting depth, planting date ...
e and use of 2-0 planting stock...

DO NOT FOLLOW RECOMMENDATIONS from
THOSE WHO DO NOT KNOW THE HISTORY OF
~THEIR FIELD!!!

Those who do not know the
history of their field are
doomed to repeat its
mistakes

(Santayana)
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George Santayana (born Jorge Agustin Nicolas
Ruiz de Santayana y Borras in Madrid,
December 16, 1863; died September 26, 1952).
was a philosopher, essayist, poet, and novelist.
A lifelong Spanish citizen, Santayana was raised
and educated in the United States. At the age of " #
forty-eight, Santayana left his position at '
Harvard and returned to Europe permanently,
never to return to the United States.

Santayana is known for the sayings, "Those who 3 &) \ ,
cannot remember the past are condemned to [l ol o eise
repeat it" . S '
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