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SUSTAINABLE LANDSCAPE
INSTALLATION & MAINTENANCE




PERENNIAL PLANT INSTALLATION &
MAINTENANCE

AWell-drained fertile soil
AProper sun exposure

AProper planting techniques
AProper placement and spacing
AMulch
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SOIL PREPARATION
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ORGANIC MATTER
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SOIL TIPS

Drainage is essential for healthy
plants

Moderate fertility is the goal for
healthy plants

Planting too deep can cause
crown rot, an ancient perennial
hazard

All plants require moisture,
especially during drought, for
best display

Water deeply, but only when the
soll is dry or'almost dry

Vegetative mulch increases soll
organic matter content as it
decomposes

Avoid compacting soill
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PROPERSUN EXPOSURE

APlants requiring full sun should receive 6 or more
hours of unobstructed sunlight per day

AWith inadequate sunlight, perennials may:
A Bloom less or not at alll
A Stretch toward the light
A Appear leggy
A Exhibit faded foliar color
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SUN SEEKING PERENNIALS
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PROPER SUN EXPOSURE

APlants requiring part shade should receive less than
5 hours of direct sunlight per day

APrefer shade from afternoon sun

APlants receiving too much sun may:
A Exhibit foliar browning
A Appear stunted
A Show faded foliar color

7/17/2016



SUN SCORCHED PERENNIALS
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PROPER PLANTING TECHNIQUES

A Plant right plant in
the right place

A Fall planting is best
because it provides
time for perennial
roots to become
established before
onset of summer
heat and drought

A Loosen roots before
Rlacmg In planting

ole S
A Crown of plant Sl AN
should be level with Perennial installation at Sustainable
the ground or Landscape Demonstration Garden,

slightly higher Clemson University McGinty Mall
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PROPER PLANTING TECHNIQUES
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DEMONSTRATION

http://www.willowaynurseries.com/gallery/photos/Echinacea%20Sombrero%20Salsa%20Red%20(1).JPG



PROPER PLACEMENT AND SPACING

AMass planting is popular
A Space plants according to their mature widths and
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PROPER SPACING

JUSJUIA ud||3 Aq ojoyd
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AVOID OVERCROWDING

ADisease and insect problems
AFrequent division

7/17/2016 http://cdn2.hubspot.net/hub/80707/file -15714096-jpg/images/homepage.jpg?t=1445402025724&width=541&height=265
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MULCH

AMulch should not touch the stem of the plant or
cover the crown

7/17/2016
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PERENNIAL DISCUSSION

AWhat has been the perennial problem for you in the
past?

Or

AWhat one thing have you learned thus far that you
Intend to use”?



TREE LANDSCAPE INSTALLATION &
MAINTENANCE

APlanting

A Fertilization

Alrrigation

APruning

AManaging the waste stream

(Cook & VanDerZanden, 2011, p. 133).

Cook, T. W. & VanDerZanden, A. (2011). Sustainable landscape management . Hoboken, NJ: John Wiley & Sons.



PLANTING

Planting goal: Rootto  soil contact

Goal is to place plant roots in direct contact with
the soil in which they will be growing.

(Cook & VanDerZanden, 2011, p. 133).

Cook, T. W. & VanDerZanden, A. (2011). Sustainable landscape management . Hoboken, NJ: John Wiley & Sons.



PLANTING: BARE ROOT

Field grown bare root stock are
plants grown in soil that are
harvested with mechanical
diggers when dormant (late fall
or early winter). 95% of the roots
are lost (left in the soil). Dug
plants are stored in sawdust or
mulch until they are shipped
out in early spring prior to leaf
Out.

(Cook & VanDerZanden, 2011, p. 133).

http://www.google.com/imgres?q=bare+root+stock&hl=e
né&client=firefox -a&rls=org.mozilla:en -
US:official&biw=1440&bih=707&gbv=2&tbm=isch&tbnid=sh
gcMPaCP2VmzM:&imgrefurl=http://www.southfayettecon
servation.org/Fishing%2520Run%2520Planting%2520Day.ht
mé&docid=XYau5QHvUV -
iOM&imgurl=http://www.southfayetteconservation.org/Bar
€%252520R00t%252520Nursery%252520Stock.JPG&wW=700&
h=525&ei=_VCitTp35Bobqtgf8uLivBQ&zoom=1&iact=hc&vp
x=575&vpy=164&dur=5610&hovh=194&hovw=259&tx=152&
ty=104&sig=105866139933167536295&page=1&tbnh=163&t
bnw=222&start=0&ndsp=18&ved=1t:429,r:2,s:0

Cook, T. W. & VanDerZanden, A. (2011). Sustainable landscape management . Hoboken, NJ: John Wiley & Sons.




PLANTING: BARE ROOT

Plants must be planted while
dormant, early in spring.

Small window of opportunity for
planting in the landscape

Pro: plants are purchased
free of soll so roots have
good soil contact.

http://www.google.com/imgres?q=bare+root+stock&hl=en&
client=firefox -a&rls=org.mozilla:en -
US:official&biw=1440&bih=707&gbv=2&tbm=isch&tbnid=1ulv
wb3IGFQdtM:&imgrefurl=http://hollyhillnurseries.wordpress.c
om/2011/09/05/bare  -root -plants -are -now -available -for-pre -
order/&docid=Bb9krppJuOZCvM&imgurl=http://hollyhillnurser
(COO k & Van De rzan d en ’ 20 1 1 ] p s 1 34) E ies.files.wordpress.com/2011/09/bare  -root -conifers -08-31-
113.jpg&w=264&h=300&ei=_VCtTp35Bobqtgf8uLivBQ&zoom=
1&iact=hc&vpx=991&vpy=354&dur=131&hovh=239&hovw=21
1&tx=116&ty=215&sig=105866139933167536295&page=1&tbn
h=159&tbnw=140&start=0&ndsp=18&ved=1t:429,r:16,s:0

Cook, T. W. & VanDerZanden, A. (2011). Sustainable landscape management . Hoboken, NJ: John Wiley & Sons.



PLANTING: BALLED & BURLAPPED

ATypically used for conifers,
large deciduous trees,
and many shrubs.

AField grown stock are dug
with mechanical spades
and placed in wire
baskets lined with burlap
and secured with twine.

A 95% Of th e ro Ots are Ieft / I http://www.googIe.com/imgresq:ball+ad+burlappd+sto&nu

m=10&hl=en&client=firefox -a&rls=org.mozilla:en -

be h i n d P I ants m ay be US:official&gbv=2&biw=1440&bih=707&tbm=isch&tbnid=x9qsfWkRy._fl

QM:&imgrefurl=http://na.fs.fed.us/spfo/pubs/uf/treeguidehtm/chapt

6.htm&docid=0g -
Sto C ke d an d th e n p I a n te d E;W;rgdcggll\ll&ingguﬂ:http://na.fs.fed.us/spfo/pubs/uf/treeguidehtm

/images/pg -115-

an yt| me d U r| N g th e IMG0044.jpg&w=428&h=2708&ei=fIStTpXpJsedtweEOeXgDg&zoom=1&i

% act=hc&vpx=698&vpy=376&dur=3317&hovh=178&hovw=283&tx=138
rOWI n S e aS O n &ty=106&sig=105866139933167536295&sqi=2&page=1&tbnh=144&tbn
g g - w=194&start=0&ndsp=22&ved=1t:429,r:11,s:0

(Cook & VanDerZanden, 2011, p. 135).

Cook, T. W. & VanDerZanden, A. (2011). Sustainable landscape management . Hoboken, NJ: John Wiley & Sons.



PLANTING: BALLED & BURLAPPED

Plants must be kept irrigated
so the ball does not dry out
excessively.

Plants are heavy and care
must be taken when lifting or
moving to not fracture the
root ball.

Plants should be lifted and 2
carried by the root ball not e i R

a&rls=org.mozilla:en -

th e trun k . US:official&gbv=2&biw=1440&bih=707&tbm=isch&tbnid=Ee68
b_sNOBWHmMM:&imgrefurl=http://tinaramsey.blogspot.com/20
09/03/planting -balled -and -

T ran S p O rt u n d e r Cove r — al r burlapped.html&docid=S2iiP4bgHyBxIM&imgurl=http://4.bp.bl

ogspot.com/_VipTnDBrXd4/SbsDSx2TZrl/AAAAAAAAD -

exposure causes desiccation.

u_3RDg&zoom=1&iact=hc&vpx=200&vpy=342&dur=894&hovh

=183&hovw=275&1x=150&ty=103&sig=105866139933167536295
&sgi=2&page=1&tbnh=160&tbnw=235&start=0&ndsp=19&ved

(Cook & VanDerZanden, 2011, p. 135). =11:429,r:7,5:0

Cook, T. W. & VanDerZanden, A. (2011). Sustainable landscape management . Hoboken, NJ: John Wiley & Sons.



PLANTING: BALLED & BURLAPPED

: -Mulch and soil against the trunk
Soil over the root ball -Too much mulch on root ball

http://www.google.com/imgres?g=deep+planting&hl=
en&client=firefox -a&rls=org.mozilla:en -
US:official&gbv=2&biw=14408&bih=707&tbm=isch&tbnid=
yMvF3W3VCj9r_M:&imgrefurl=http://hort.ufl.edu/woody/
inappropriate -
planting.shtml&docid=DHgR4BcjpWyulM&imgurl=http://
hort.ufl.edu/woody/images/PlantS2.jpg&w=542&h=257&

1 ei=DVmtTvv -
Sl_nng and - CMfXtwe7qf2BDw&zoom=1&iact=hc&vpx=905&vpy=156
wire left on top AT : &dur=68&hovh=154&h0vw=32681x=1718ty=74&sig=1058
frootball and = iz 66139933167536295&page=1&tbnh=102&thnw=215&start
01 root ball an s Root ball too deep =0&ndsp=18&ved=1t:429 :16,5:0

tightly secured to trunk <=

A Post planting irrigation problems occur when the soil of the
root ball differs from the landscape soil.

A Post planting problems occurs when twine is not removed
from ball or stem.
(Cook & VanDerZanden, 2011, p. 135)

A Post planting problems occur if  B&B material is planted too
deep (root flare is buried in the soil) both in the burlap and in
the ground (E. Vincent).

Cook, T. W. & VanDerZanden, A. (2011). Sustainable landscape management . Hoboken, NJ: John Wiley & Sons.



PLANTING: BALLED & BURLAPPED

APost planting

problems occur

If B&B material
planted too
deep (root flare
IS buried in the
solil) both in the
burlap and in
the ground (E.
Vincent).
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http://www.google.com/imgres?q=deep+planting&hl=en&client=firef
ox-a&rls=org.mozilla:en -
US:official&gbv=2&biw=1440&bih=707 &tbm=isch&tbnid=YMq5tTT
81YcBM:&imgrefurl=http://blog.davey.com/2011/6/24/in -too -
deep.aspx&docid=shOHs3hDjSpBxM&imgurl=http://blog.davey.com/
media/3139/deep%252520planting2_195x203.jpg&w=195&h=203&ei=
DVmtTvv -
CMfXtwe7qf2BDw&zoom=1&iact=hc&vpx=564&vpy=153&dur=5724&h
ovh=162&hovw=156&tx=108&ty=114&sig=105866139933167536295&pa
ge=1&tbnh=161&tbnw=155&start=0&ndsp=18&ved=1t:429,r:14,s:0



PLANTING: CONTAINERIZED

A Plants are typically grown
In plastic containers filled
with lightweight organic
growing media (ground
bark or a mixture of bark,
sand, soil, or other
material).

A Container grown plants
are easily transported and
can be planted at any

time of the year.
(Cook & VanDerZanden, 2011, p. 135)

JUSJUIA 3|3 Ag ol0yd

Rolling Hills Nursery & Landscape
Rock Hill, SC

Cook, T. W. & VanDerZanden, A. (2011). Sustainable landscape management . Hoboken, NJ: John Wiley & Sons.



PLANTING: CONTAINERIZED

ARoot systems tend to be vigorous and may become
distorted (forced to the surface or out the holes In
the bottom of the pot. )

ARoots that begin to circle around the top are called
girdling roots. (Cook & VanDerzanden, 2011, p.  135)

Cook, T. W. & VanDerZanden, A. (2011). Sustainable landscape management . Hoboken, NJ: John Wiley & Sons.



PLANTING: CONTAINERIZED

Glrdllng roots restrict root grovvth and nutrient uptake, may cause death

http://www.google.com/imgres?g=girdling+root&hl=en&client=firefox -
a&rls=org.mozilla:en -
US:official&biw=1440&bih=707&gbv=2&tbm=isch&tbnid=1f -
GUiIHCpITVOM:&imgrefurl=http://www.treeboss.net/girdling -tree -
roots.htm&docid=gOwbmHv1vHFd8M&imgurl=http://www.treeboss.net/image
s/girdling -root -
symptom.jpg&w=400&h=300&ei=8aqtTqCmLILMtgefp8ntDg&zoom=1&iact=hc
&vpx=212&vpy=163&dur=21782&hovh=194&hovw=259&tx=92&ty=84&sig=10586
6139933167536295&page=1&tbnh=162&tbnw=242&start=0&ndsp=15&ved=1t:4
29,r:0,s:0

R e

http://www.google.com/imgres?g=girdling+root&hl=en&client=firefox -
a&rls=org.mozilla:en -
US:official&biw=1440&bih=707&gbv=2&tbm=isch&tbnid=3ufSPBCPa_R20
M:&imgrefurl=http://www.ipm.iastate.edu/ipm/hortnews/2005/5 -4-
2005/roots.html&docid=tXV3JY8AgRbNRM&imgurl=http://www.ipm.iastat
e.edu/ipm/hortnews/2005/5  -4-
2005/girdling_root_flynn.jpg&w=500&h=375&ei=8aqtTqCmL9LMtgefp8ntD
g&zoom=1&iact=hc&vpx=635&vpy=163&dur=3051&hovh=194&hovw=259
&tx=139&ty=104&sig=105866139933167536295&page=1&tbnh=162&tbnw=
242&start=0&ndsp=15&ved=1t:429,r:2,s:0



PLANTING: CONTAINERIZED

A Container plants have high transplant survival rates.

A Containerized spring purchased and installed plants
usually establish well.

A Containerized plants that sit in containers all season or
longer may develop girdling roots or distorted roots or
circling roots.

(Cook & VanDerZanden, 2011, p. 135 )

A Containerized plants may be planted too deep in the
container (the root flare is buried in the soil) and then too
deep in the landscape (E. Vincent).

Cook, T. W. & VanDerZanden, A. (2011). Sustainable landscape management . Hoboken, NJ: John Wiley & Sons.



PLANTING: CONTAINERIZED

: Bl SPRE SN o S A http://www.google.com/imgres?g=root+problems+in+cont
G LRl e ARG e NG - i = ainers&hl=en&client=firefox -a&rls=org.mozilla:en -

; ; P TR = R US:official&gbv=2&biw=1440&bih=707&tbm=isch&tbnid=W0
http://www.google.com/imgres?g=pot+bound-+roots&num=10&hl=en&client=firefox - ZRX6ENCc97ZeM:&imgrefurl=http://www.fanntum.com/adva
a&rls=org.mozilla:en - o™ ; o T
US:official&gbv=2&biw=1440&bih=707&tbm=isch&tbnid=jsBTX7pNUKQ3FM:&imgrefurl=htt mgrensCrgm;ﬁ;’;fsjﬁj%gﬁ'tggigﬁzﬁy f;f;:%;gtg’#gmfa
p://revolutionarygardens.com/2009/04/08/root -bound -plants/&docid=3Lo - h:340;&ei:RV2tTrG4OYOfthRw736_Dg&zoc;m:1&iact:hc&v
aFOIOvGKhM&imgurl=http://virginialandscaping.files.wordpress.com/2009/04/ruutballin - pX=645&Vvpy=153&dur=4498hovh=224&hovw=224&tx=100&t
1 ipoSwSIZH0ahmoo ety TOTIghE cadtweX y=708:sig=105866139933167536295&page=1&bnh=156&tbn
4nXDg&zoom=1&iact=hc&vpx=959&vpy=161&dur=2861&hovh=194&hovw=259&tx=116&t W=1628&start=0&ndsp=19&ved=1t:429,r:2,5:0

y=104&sig=105866139933167536295&sqi=2&page=1&tbnh=158&tbnw=191&start=0&ndsp=
18&ved=1t:429,r:4,s:0



PLANTING: CONTAINERIZED

ARemove the container and recycle.

Aldentify root flare and remove excess soil across the
top of the root -ball.

ACut girdling or circling roots.

A Create an interface between container soil and
landscape soil so water will travel uniformly through
It.

Cook, T. W. & VanDerZanden, A. (2011). Sustainable landscape management . Hoboken, NJ: John Wiley & Sons.



PLANTING BMPS

A Planting hole should be wide.
A Planting hole should be 2 -3 times the diameter of the
root - ball.

AGA D Asa. e S G0N b BE(tdle bt ReaiE St Sl DH0 B Yae T
thatis24-36 6 wi de.

A Taper the sides of the hole so it is narrow at the bottom. Most
roots develop laterally (horizontally) rather than downward.

(Cook & VanDerZanden, 2011, p. 135 )

A Planting holes should be just the depth of the root ball
(after the root flare is identified). Never deeper due to
potential of soll settling (E. Vincent).

Cook, T. W. & VanDerZanden, A. (2011). Sustainable landscape management . Hoboken, NJ: John Wiley & Sons.



PLANTING BMPS

<«—— 3 Times Root Ball Diameter —>|



SHOW ME YOUR ROOT FLARE!

ARoot flare is the root -stem juncture (Cook &
VanDerZanden, 2011, p. 136).

ARoot flare (root -stem juncture) should be located at
or slightly above grade level

ABuried root flares result in plant stress, pathogen
Invasion, girdling roots, and or death (often slow
death) (E. Vincent).

Cook, T. W. & VanDerZanden, A. (2011). Sustainable landscape management . Hoboken, NJ: John Wiley & Sons.



BURIED ROOT FLARE

APlants arrive to
garden centers
and landscapes
In containers
(including B&B)
and they are
PLANTED TOO
DEERV!




BURIED ROOT FLARE

ATrees that are
being planted
too deep In
the container
are also being

nlanted TOO

DEEP IN THE

L ANDSCAPE!!!




PLANTING TOO DEEP IS EPIDEMIC

A93% of professionally -
planted trees (Smiley
and Booth 2000)

AT75% of nursery-grown
trees (Maynard 1995)

AArborists intuitively
know deep planted
trees fall
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Metasequoia glyptostoboides

Carya illinoinensis
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ROOT FLARE CLARIFICATION

Not all trees show a
distinct curve where
they enter the soll.
This is okay and
guite natural.

ne root flare is the
root -stem juncture.
The place where the
topmost roots
emerge from the
trunk .




CLEMSON UNIVERSITY RESEARCH

AEffects of deep planting on

landscape tree performance

A Christina Wells 1, Karen Townsend 1, Judy Caldwell 1,
Don Ham 2, and Mike Sherwood 3

AlDepartment of Horticulture, Clemson University

A2Department of Forestry & Natural Resources,
Clemson University

A3Bartlett Tree Research Lab, Charlotte, NC

Arboriculture & Urban Forestry32(6): November 2006



Two species
A6 Oct ober Gl ory

AYoshino cherries

Treatments
Control (0 inches deep)

A6 inches deep
A12 inches deep

Randomized Complete Block
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RESULTS FOR CHERRIES

A0, Y ekasres T Tank Uie T Sl a1 Sep e i tei
deep planted cherries had died.

AAIl control cherries lived.
ANo girdling root development noticed on cherries.



RESULTS FOR MAPLES

APlanting depth did not affect the short term
survival of maples, but did influence the
development of girdling roots.

A4 years after transplant, control maples
exhibited 14% of their root collar/trunk
circumference encircled by girdling or
5 ORE ses T PeReel ] e S el e S
A 6 e 128 0% 0 1e%e P s Yo, il He
potentially girdling roots.
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RESULTS

A So, while cherries die
from deep planting in
the short term, maples
are likely to suffer injury
In the long -term from
girdling root
development.



