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Bonlarz & Ryan: Avoiding Street Tree Conflicts

DESIGNING ALTERNATIVES TO AVOID STREET

TREE CONFLICTS'

mmv.wmnmumw

Abalroct. The s of represer takve (rossectoral dusys
mvwmmmomum
et o aRarmning De EEROMSD Dateeen overTaad chec-
T Wes 5 shoul Tood N”MMW“"
DaSS 50 proped S0e0He ANd sie Aslection. Theocgh e
Sevelopmert &l 8 senes of et lyDe O fangeg o
mewbmmmmm
protents 3 workabie 970 Ut MethoaOgy TN I8 avaiabie
10 MusCpaltes A0 WMy coTpates & Mdvg 0 the sakec-
20N A Mamage e of 1eet trees.

The impact of overhead wiring on the Nascape IS
both prysical and aesthetic. Views that oferwse
would be unodstructed are often interrupted by
e sNg of ohectric cistribution ines. The aesthetic
quality of the streatscape is often shaped by e
cation of utiity ines, with design responses
ohen pattemned ahe’ 1he utilty infrastrucere. The
widotpraad Uae of YRS akorg Sreats as a dosign
alemant presents probiems 10 the electics’ dsin
DJSON NEtwOrk, STCH uitmately marny ees Come
n contact with e winng, causing imer-
tupsion in the defivecy of lectioty and becomes
a safoty sz Eventho use of proper aboncuturyl
prUrYNg MChniques hiss OMEn Wd 10 A degradsdon
in the foem of the Sreet 180s, and has encourged
e developmen of misshaped and AN WOCaly
unpiasing troes. A reduction in the nurmber of
such instances should be paramount in the de
velopment of a stroetsCape (hat uses trees as a
desgn oloment.

pracions Al Naree an impact on the viscal quality.
heath, and cost of ManAaning a street ree (2).
The use of APHICECAN SPOCIeS, The Proper loca-
ion of planbings, and the emplementation of @
program of preventive mainenance for #% sireet
tree will alow for a cost efective lrée manage:
et System. Reducing the confiict batween utivty

aesthetcaly appropaate. The QuIdeines can be
suod 10 chooss the right tree for tha right spot, so
&% ot 10 interiere with overnead utilties, damage
e muricpal nfrsstructure, of NCrease of main:
1enance oSS

Street Tree and Utility Line Interfacing

The confict Deswean utilty Ines and stroet
yoes can De found In AMos! afy communty 0ne
axaminos. The dogree of interfacing betwaen the
two is MOSt evidant on streets camying 3-Phase
primary conducions, where the wires are anchorned
10 Cross arms. This 3-Phase type of wiring needs
mere overhead Clearance space than 4oes single

 Presertad ot e anrustl corkerance of e Mew England Chaoter o the (SA in October 1999
zmaum-wm.mmummmmﬂmw
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phase wiring. and tharefors increases the poten-
1 for interieeance with tres that grow nearby

Increased use of the crossarm on many 3
MMMMM!&‘Ma
protiem 10t street oo SinCe many
rees come withn $he iine cearance area &5 the
Cossarms a9 added to nearty poles. The In-
Creéased use of the crossarm means that the righe.
ol-way of the clearance around e ings is more
wnmumwmam
r0es. This is orBical when crossarms are added to
poies préviously having no crossam, making i
necessary 1 ceamatically trim trees Shat formerly
i ot interiore with e wirng

Designing Alternatives

anuauawm
types. an eflective machanism for determining the
mmmmwm.
and electrical distribution is possible. Harris and
Dines (1) group roads and stroet Into fouwr cat-
600103 as tho badis for creating & set of stancard
street hypes. These include Major Arterial, Minor
Arterial, Collactor, and Loca! streets. The agdivion
of Boulevard stroets compiates ™ §st and serves
A5 3 bass for developing a siroet 1ee planting
program that addresses the assthotic quaites of
™é stroetscape,

Through the development of dosign Criteria for
SPOCHC street types, recommendasions ¢an be
présented n a Smple graptse manner. The use of
WM.’&C\NWO&“M
Ges that encourage the iImproved management of
$061 tree Invenones, while Increasing the aes
TREC and ecological qualty of the strestscape
mmmmmwhmm
physical nfrastructure damage 1o usity ines, and
municipal and peivale progecty. The proper se-
loction and placement of new Yees reduces po-
tential damage 10 streets, Ourbs, sidewaks, Ut
8 and subsuriace drainage structures. It be
comes apparent that stveel patoms, combined
with street types and other site faciors. should
play & role in the sefection of plant materials.

Demonstration of . The rola
BOrShiD betwesn Cvirhead utdsy ines_street trees
And 1he importance of proper plant selecson that
'S appropriate 10 the plassing location can be

153

Ylusirated by using ™ street type as he critena
lor making planng and managoment decsiors.
Figure 1 shows a Major Arteriad Road with two
lanes of ratic in each direction with a 12 foot
parking lane on both sides of the road. The max-
mmunmmu‘mmm
47045 NOCHSEETY 10 COnSInCt a sidewak and plant
vees. The troos that are ibstrated are medium 1o
large size deciduous shade trees, senving as
typical representations of the mature size of many
Iréws along typcal roddways Sidewalks are found
wmmammum.m
avalabio space o Yoo planting. Weie ™% raw-
ing ustrates the minmum desgn standards for a
Maor Amecil Road, many roadways 1alf below
Teso sandiards

mummmmmmw
Can S6rve as a guidaling %0 assist In making
mmmmumm.
809 Can be usod as T basis 1of recommendations
for other syeet types. The recommendasions on-
sure B\t the design intont is achieved while man-
tenance costs and damage to physical infrastrus-
fure i kept 10 a minimam. The foldowing recom-
MeNJAI0NS a6 MEant 10 assist i this process of
planting the nght 1ee in e right spot.

Whaon

W aternatve planting procedures that can be
ITpiomontad % aliow 1or ncreased viabiity of the
s¥eetscape rees and Improved assthetic guality.
These atematves include the foliowing:

-mmm.wmwm
Tt wil not intariers with overhead utiity knes,
bulicings. and sidowalss are plamed ¥00g sirests

* Seack plarsing of siret trees 1o a ‘ocation
where they can grow without inserfarnng with e
overhead Uity Ires, Duldings, and SiowRks.

-mmmmmumu-
way other than directly below the utiity s,
NCUNg CoNSuCIon of new plantryg istands
along the sreel edpo.

Alternative Recommendations

Figure 2 shows & Major Ameriad Road with the
¥ees near the utity ines having been trimmed
resAting in & degradation of the aesthetic uakty
of the sirsetscape. increased ikalihood of nsect
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12— 24
- o SOEWAX TRAVEL LANUS  PAS TREEDELY
S - PTT | I )
T OF WAy
v e MAJOR ARTERIAL ROAD

ms.ammmmmmmmmwmm
Wumnwwnmmmmhmummm
ot take INto BCCoUT ublities and municipal isdrastructure.

and gisoase damage, and the possibie fakre n
actieving any Cesign ntect hal may have been
eoisionod for the streel. The 1055 of enciosure,
9000, aNa SEREralion of pUbIC ard privase Space
octurs, changing the entite 3ense of space ¥t
otherwiso would Bé part of ths siroaelsCape,
Sothack Planting Figure 3 ghows the same
mmmmtmmmmm
2 sat back location rom the edge of T right-ol-
way. This planming location aliows for sutfoent
1O0m 101 1 siroet ires 10 grow without growing
im0 e uiity ings, thereby not requiring the
MBNENANCO trrming that stroet trees planted in

& More Yadsonal Arrangement on th Irés balt or
planting Sinp requing. on On & siate of
ocal level, alowing for e planting of pubic
<hach lrees on prvale property, Should be en-
W.Mmmdpwmm

Planting wit Redhuoed Pant Size, In Figare 4,
the selecton of @ troe specks whoso ubmate si2e
wil 0ot allow for growih within the vicnity of the
overhaad wilty lnes is shawn. The use of slower
Qrowing and 0F Smalker speces, which also 1ojer e
sireenscage condition, ¢an Do used 1 ekminate
1ho need for mantenance irmming nea the Uiy
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- < pe e A Ay
mznmunmm«om
Arterial Road, inchuding sidewalks on bom sides of
e street, planting strips and utilty pruning.

Ines. The use of newer vanetes of plants and the

plarging of wees that will achieve aosthetically
pleasing rasults, makes s type of plarting ap-
propriate in many instances.

mmmmwm
o0 Species for USe on a sree! where averhead
utilty lines occur, it may be advantagecus %
Choosa a columnar or lassgiste varioty of plant
spocies (Figure 5). There are many sgecios and
Cftivars availabile et have beon deveioped
having a form that will grow In a namowes

’ Y
n‘/ nr
L N oOa N 1& Es
= eamigia
™ — Ay

Figure 3. Cross section of a Major Arterisl Road with
setback planting 10 avold the utilty lises.
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Figure 5. Cross section of 8 Major Arterisl Road with
Columnas sotback planting.
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SITE ASSESSMENT CHECKLIST

o poly Seaincd (< 4" W)
o modcomcly Srained (4% K% e )
LJocesivedy dosnad (> ¥ e )

S, Structwral Factors

s Limiranions w abave-groumd space
__Owerhead wiros (herghe )
Proximaty to bsldmgs stiscsercs
Oher

1. Site Location
1. Site Deseription
L Climate
a. USDA Hardimess Zone ¢ Sunfighr Levels
L S & » _Full sen (6 bes. or maces)
L S a4 1 . Partiad wam on filiered bghe
__Shade
b Microclimate Foctors
_Rerefociod hest lomd d. Irriganion Levels
—Fross pockes _No wipplermental mmpanon
Wi | Aulomatc wrigaon vyviem
Other Mrgation smoust asd cate:
4, Soll Factory
» Range of pll Levels
(Note actuad Tendings oo aketch) e. Ovlver Soll Considerations
_Andications of sl layer Sstubance
b. Textwre _Evdence of roceot constnaction
_Clayey __Presence of comstrigtion debem
Loemy . NOR o woeds present
. Sendy
<. Compaction Levels =
_,5"“""7“”"“ "'I‘ ssed _ht&ueo‘mﬁw
"sn_NMy: ‘od __Eronion of soll evidont
Ly - _Evidence of sedd contamnstvn
- . Usage thae companes il
o, Draimage Charocteristics
—_Presence of mostied il 1. Spevific Soll Problems
—Low-lymg tepegraphy
BadCan plants vinggest wic draisagy
et uelldoieed _ dry
Pescolstese test eosslis (i %r)

b Livsisstions 1o delow-grownd space
_Unilnnes markod and sosed o0 skeich

APPronamiate 1oating vodurme fint wne
Losghh:  Wilth  Depihe



& Vil Assesument of Existing Planis

oo 0 S . 2. 7. S— R

Sketch of Site
Note 0o amow; cevalation panems. p81 remlimgs. tocatim of overhead wires, usderprousd utilies,
Sudlings and pavemscrs. as well s pecblen drwnage e,



Planting Trees
In Designed
and Built
Community
Landscapes

Checklists for Success
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Planting Techniques
Abstract

Compiled by D.Blonlarz, June 2002

Living Memorials Project Website
www.livingmemorialsproject.net

Owce  site his beon chosen for plasing 2 new tree. it bs important that careful
consideration be given 1o the actusl installation tochnigue i ander 10 emure the sorvival
of the trec it the vew lindscape scttng, Since maut trees will be tramplanted from =
aunsery setting, where they have received schedelod care and nurturing. it is critical thal
peoper planting asctods be followad in ceder b redece the shock of rransplanting and
establishment. Whether using conumumity volustoers of hired comtractoes, ¥ is smportam
tophulkm«lwdb.fniqitmwchmhlimammwmyh{e. The
followmg information outlines some recommendations Sor plating dalled and burbipped,
s Dase e, ek

Technigues for Planting Bafled and Burlspped Trees
Ikiq-uq»by-mpmlophumwmwpwmmnuwymmwhbdwnh
un opportunity foe servival and healthy growsh According %o the Insermationsd Society of
Arborcultese., the root system of 3 tallod snd burlapped ree bas been reduced by W
5% of las oripinad sire dering transplanting. Ths dramatic shock %o the rec’s plysiology
often roselts 1 slow grows msd reduced vigor followisg tramplasteeg. Proper
prepsration of the site bs critical 8o provide sa opgounity for lessening the ripees of
ansplanting a tree from & manery imo your lasdscape.

I ponsale, prepare the sae before you bring i the wee. Keep the root hall well wisered
and keep the troe in 2 vhuded place umil you are ready to plant. It & imperative 1o exposo
the trunk flare ca coch dalled and burlapped tree before the planting sne is Jog vo St the
depth of the planting sine can be properly measared. The trvak flare & the point where
rocts bogin 10 deanch from the trumk. (The 10p of the oot ball & not always the orunk
flare. ) Retnove Bortap from immediale trusk anes of tee. Pull back excess sodl around
tunk of wroe w0 focate trsnk flare. Meaare the helght from the hase of the ik lare o
the hoesoms of the root hall. Dig 10 the deped of the trusk Mare.

When planting the tree. the trusk (hare and 1op of soce ball should be ot grade. Dig the
space 3t heavt 3 times the dismseter of root balll, with the sades of the excavatod arca 3t &
H-degree mgle. g the hole valy 10 a depeh that s equal 1o the height of the oot ball. 1f
you plant the tree too doep, aewly developing ots will be limsitod by the soduced
availabbey of oaygen

Addmosally. yom will noed 10 beeak up compacsed sl Sides of plasting space shoukd
mot be packod Leave botom of space fiem. Do not amend wel unless planting =
heddimg rubdde, poor, or severely distarbod sk


http://www.livingmemorialsproject.net

When actually plasting the tree, simple vieps for handling the soet Ball are importase i
follow.

* Lift tree sstos planting spuce by rooe badl, nof (he trunk.

* Balance tree upright in center of planting space.

* For ees s wire benkets, cut s remone wire

* Con away strings and borlap or plastic, exposing root ball. Do st remave sodl froes root
ball

* IF eroe is container grown, et and remonve containes.

* Prune dead or crushed roces aed straighton or cut elreling soots. Make cleas cots.
-ﬂqmmmlingwilhntwa«iunmﬁumfmnlymm.ﬁdym

* Never plant soo decp. Trunk flare and top of root ball shoshd be i grade. (Trusk Mare
myh%u*ﬂnmwhﬁllxﬂcpm&mbajmio-beumoubqin
0 baanch feom trusk

* Prune caly dead of injured branches. Do sot paint wounds.
OMuwmmammmk.mahmukwwywm
Som a transit 1o planting site.
'Smadhmhpm:wmhmﬂwhwim.wmw
tree Bat allow # 0 move or sway.
-Unm.m&wuwmwmm)wmmmmmam
through a hose.

* Mulch lightly and evendy with 2* of composed material 2 keast 1o the diameser of
<rown of tree. Leave 3 cirvhe of bare soll arcund the trunk. Deep layers of mulch can be
harmdul

* Do not plant Mowers under tree.

* D not fertibize o plastang time.

lwrMMuM&mwaWbmoﬂy
smmedEate, but also futere celtural, insect. ssd diseaso probloms.

The fiest peoblem lies with the Jepth that the new plant bs set ot in it sew site. My
times the Randscape professionad i cormectly planting 1 the 1op of the ball, sl
sometimes even planting I-Z'I-;hdhningfmhnmapemkhwulmkmuhq.
(lmwudhdmﬂmmmdnwwmy-stmlkw
mq»ﬂnuﬂp&um.mm»wumw.mwmm
the soil within the ball 10 be pulled up aroond the stem of the plam. Unless this excess
ﬁnm&tﬂ.mhm&««m«uu.mm;&mﬂumw
Mo(h.ﬂin;.mlldybhplmdun&qﬁd}l‘m&cp.

ummumm;m-w.m'mmwmw.mm
wse of Lindscape mukh is o avemdate the 1-27 ol beaf oc duff layer found @ the plant's
natural setting. Landscape mudches, however, beiag mach more acsihetically pleasing
thaes leal leer, are generaily What's inod. The purpose of Bas leaf or Soff laver in the
natural setveg is o 1) provade ocgank: malicr, 2} ad in the soul's ability 1o retasin
moisture. 3) regulate soil Icmperature Mucosations, sl 4) boeps woeds and grass away
from the trunk which eliminates the potential of mower igury 1o the trusk. When



w,mwmuxmmmumwammz-r layer thal
occurs in the naturad envieoemscet and should never louch the srunk.

Thrmwnhenmuﬂadmkmmm*mwmmmiu
decrewsed ability for the reots 10 obtuin onygos. This sfversely affects mot growih, thas
siocting the plant's ability 10 collect waler and sutrents. Ferthermore, excess soil and
mkhmmd&phﬁsmm&l»kmﬂlymﬂhmnﬂmm
cold Inderance. encourage Fongal pathopen and invect myasions, redice incremental
growth, bead 1o advemitioes amd ginfling rocts

Awnmﬂ“&demMmkuﬂuwly
docreae future Bergpoutc maimenance while entancing the plaat’s ability %o thrive thas
allowing it 10 become a beawiful st 1o the lndsape

Fertiization is wweally not necessary o recomescadad st planting time, 111 is desired of
novessary, use fertilizer that is orgasic of show relcase, Pruning o plantieg tme shoold be
himsed 10 semoving only broken of misshapen branches.

Baore Root Planning

Base roof troes 20¢ trees that are dug and stored wighout any sl srowsd their rocts, which
allows for more soots 1o be saved dering the ansplanting process from the nursery isto &
new plating sie. Acconding 10 some cstimates, hare roce bees can have op to 004 more
poots tham contsiner troes, depending o the soil type and transplanting method wed i a
pesticudar nunery. Also, since the soil is lefl at the marsery. only the tree and its roots
woed 30 be handled snd stipped, which mukes these troes much lighter, less expensive
and cheaper %o transpont, Bare 100t troes are alvo casier 10 plamt. making B type of wee
moee sppealing o volunioer platieg indiatives, which rely on comimreity members to do
moch of they physical labwe imvolved in plamting troes.

MthmﬂMmM%Mnﬂbwdﬂde
schodulng, many of these waes can be easily ovescome. The use of bare root trees
pedices the window of time available for planting. Osce bare rook sroes bave boen dog
uummndfmtlnnm.&qmdmanhMuMa?mlOdu\
mmmumwwmmsammnmwm
the Toot, The smull foeder rooes and rool hairs will dey out and S if lelt exposed, maling
i inpoetant 10 plant the 1o 28 woon 35 it serives from e sunery. Also, Bate pood ees
need plenty of sorl mossture 10 ooder 10 establish thermelves in a new planting kcaton,
iherefore curty spwing (before bodbeeak ) and fall {afier beud fall) wre the only w0 possible
planting tmes. Finally, sossc species may sot be avabatde as bare s srees, and some
nunsenies may not have troes avaikabbe for bare root retail sale at all

The fedlowing outlines the hest techaigues 30 Sallow for bare rood ree plantiog:
o Use any sechnigue you cam 10 roducy he time the tree roots ane bare.

o Order 1.5-2" wrees w0 be dug within 24 bes of your mrival otherwing be wre they are
stored i & cool place.



¢ Have fall trees dug mid-Oct 10 Late Nov, spring trees Late Mar 0o carly My,

* I ot Sp troe roots in sheery of » hydmpel (a synthetic

compound, many hrands available) or muddy water, then soee them in Larpe, pleatad
plavtic hags umtd plasteag.

* M oo hydrogel s wod, soak the tree roots for 1224 bey in waler before planting.

* Keep srees covered, shaded, and moist ueeil actual planting.

mmmmmm-wmmummmmmm

New Tree Planning. 1995, mwmmw&hut-ml%y
of Asbeeiculture, PO, Box 3129, Champaign, 1L 61526-3129, Availabie onlise af
s i borcomsomutie: planting him!

.ll. »

Buare Koot Tree Phmnng. 1998 lasormational brochure peoduced by Corell Cooperative
Pmmaummq.mvnuwymmmm
Availshe online

N
LAY W

rmrmmommwmcmmummuwu
1998, Informational beochure by Mary K. Reynobds, Urban Fosester, State of New
Hasmgahire Depanment of Resources and Econome Development and H. Sharoe
W.un—m.usmms«-iamummm.
Noohcastern Ares. Availatde calime s

b, I tod un/splodpuln i plam_wees'plating. troes. hitm
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Bare Rost 10 Bare Root ~ Coming Full Clrede
Hoamic Appleton, Vinginds Tech, and Jim Flott, Comemenity Forestry Consultants. Inc.

Abstract. If the producton, harvess, shippasg, and planting of trees for lindscape ase i hooked
a1 hascrically, our ssdustry didn’t start with root bulls packagad in barlap, rope, and wire, of in
containens of varying scees, shapes, and colors, It starsed with bare foot fruit troes sold by
itmncrand salesmen. Toduy a perceived epadenas of roe dochine ovists in the Unoed States, with
an estimaied M0 percent of all landscape 1ree problems ceiginating below proved and relating 10
qualicy sad placement of the oot system. Stracssral root defects sad root planting dopth issues
can oocur dunag ali stages of roe prodection and estabishment including suncry propagaticn
sl prodoction, Lindwapo specification development and plarting, and post-planting and
transplanting maimenance. A proposed lechreqoe for revealing iree roots geior 1o fimahing the
planting o transplanting process, o that root defects Gan bo soen and i possidle, corrected, and
planting height can be property adsted. Is bare rooting. Bare root planting of landscape calipes-
stzed troes has both advantages and diadvantages compared to planting sstact field or container-
prowm root balils por current (ndusery standands, bt bare root planting is the plastiog 1echnique
that was seccessfully wnod when the sursery and Lindscape indestry bepan i the United Stases.

B B been said that 80 porcont of all landscape teee peoblenms start bebow grosad” (Watson
1994). Wish incrcases in the sophistication of tree production and baevest methods al narseries in
the Unitod States han come an apparest increa in root-related ostablishansent and growth
problerms. Add 8o this the confounding problem of npeoper imstallation {(namely root depeh sd
lack of defective root system modification), and a percorved. wiether real of mot, epidemic of
troe decline in e United States 15 sald 10 exest (Chalker-Soote 2005,

Tree root evolution refative (o nursery prodection, harvest, aond shipping method

Trees muesery-produsced in the 1700's snd 1300°s were all harvestod and plasted or
tramsplanted bare root, mad were predommesencly frutt trees. In the Latter half of the 1800's &
sagnificant increase in noo-food o landcape and arsamental plants was added 1o commercial
production inclading such trees such as Amencan elm. Lombardy poplar, mapsolia. karch,
mountain ash, Amencan holly. Again, troes wore harvessed. sold. and plasted bare soxe
(Davidaon ot ol 198X,

Daring the ES00°s and carly 1900° troes that were not harvesied bare root were dug by
hamd with a sl baldl, thus the beginmag of hallod-in-burlap (| B&EB) harvest, shipping, sl
planteng, The prodaction, harvest, and shippeeg of 1roes wish Contancs-proun 1ol systenms
started ot the end of Waorkd Wae I with the use of #10 egg and fruit cans. The first recond of the
hydrmlic digger harvest of mansery trees s 1956 (Davidwon ot ol 1985}, again peodecing plasts
that were then shippod and planicd BABR.

Tree root handling relative te lindscape planting and transplanting
In the 1906 fourth oditiom of the New Crelipwadia af Awerican Horsiouliure, Libenty Hyde

Basley, the father of American horticalture, descrbed transplanting as ..o geoeral form ssod to
dovignate the removal of Mvesg plants wherehy oy may become extablished in new quancn. ™
He stated that caly small hertaccous plants were soesctimes tramplantod while actively growing,
Dot ghat most plases should be transplamed when dormant. He went os 1o describe a donmant
ransplanting method for large troes that involved “picking out and caving dowe™ sol froms



within a tree root sastom. As e soots wosdd be uncovesed they wore iod i bundies with Lath
varm, and if they were 10 be cut of the ground over ong day in dry weather the busdles were 10 be
wrapped 10 clay mud damp moss amd straw, o burtap, When placed in their final laadscape
destination the roots were sysematically sscovered and then settied imto their plarting hole by
mcams of & s slrry and “planting sticks™

In 2 1943 National Shade Troe Cosference amd National Arboriad Assoctanoo
publscatson, 2 techmique similar to the above is secomimendad: “Digging Specifications: Romove
the loose soil of soil above the roots, from the asea to be dug. Manting Practices: Afier the B&B
spectnen is st in the hode. i is advisable 1o semenve the barlap. Peactering or becaking the ball -
often times plants deg from heavy clay soil will serive ot the planting site with the oster inch or
more of the soil hall sofficenly dried ot o form a hard crust. Balls plaotad in this conditon are
not satsiacsony for rapid re-ostablivhmont of She roots. The crust may be o hud that it inbabes
ready movement of s amd water o the roots, and furthermone, the new roots penetrate the crast
very slowly, if s all. A method of removing soil from the roots uses a Gaod spading Tork 10 comb
out the roces by inserting the fork it the soil hall and prybeag agaast the root ball. Continue
working imeaed satil most of the roots aee exposed. If practical Jeave a partsal ball or some sl
clinging o the roots“(Ancaymous 19452

Cuwrrent status of handling trees bare root 3t planting and transplanting

In yocent years bare root tree planting has meainly boen reservad foe the planting of small,
mainly deciduous soedlings for reforestation, establishment of nparian butfers, and simitar wree
replacement projects; for lining-cut wheps for Lirger roe peodaction o sunenes, for planting
small evergreen seedlings for Christman tree production; and for the plaoting of fruit trees. The
bulk of these types of plasting peojects use trees that are donmant. Bare root plants abwo repeesces
the bulk of the meass by which small trees aee shippod mail onder in the United Staies.

Wb andd litorastere searches (September X0, M08 ) regandag bare root planting almost
exclusively relatad 1 plants harvessed and plantod o transplansed bare root, not bare roced al
plasting or transplant time. Creaning the Urbaw Fovent: The Bare Roos Method by Bocksanup and
Bassak (2003) i the only major publscation the aufhors fooad that addrosses bare root plasting
n detall, bet does not mention bare rooting at planting o tansplanting. A search of rocenl
popular Tnerature prodeced caly throe anticles on bare rocteg at planting (Chalkes - Scott X058,
Flott 2006; Appletoa 2007).

The ovigin of Improper structural reot depths
Some deep structural roots get their start durnag mrseny propagation or prodection. Osbern
stant dering landscape installation o maimenance, aod still ofher limes doop stroctural soots are 2
resad of cumulative cvents or handlaag practices. The follow ing lests commorate <auses of doep
strectad eoces, and can be wsad 1o make prodection, installation, sl maimicnance chanpes o
minimize of peevent deep strictural root developesent,
Ma‘mﬂa«m&pﬁuﬂm.‘h‘\mh‘
Soods planted oo deep in diret fickl o comtainer propagation.
o Doep propagation comainers svod that send to comoontrale socted liner roots at the hooxm
of the contaiect.
o Scodlings and rootod haors potted with their roots oo deop ia prodoction costainern.
o Scedlings. rootod hmors, whips, or grafied motstoch, rocts covered by soil daring
cultzvation for weed comrol.

L]



*  Seedlings. ctc, planted 100 Soep Becmane root-to-=3em IansiBon 70n¢, root collar, of sem
Mare st obvaogs or observed.

*  Seodlings, cte, plamed 100 deep o prevent hlow over.

. Wﬂmhdmlimdwtnmdaptohl)ttnpunuuk-(amdlmgcuhxt
rederved so as S “dog leg™)

®  Root balihs sopped with sdditionad soil to crease a crowned fiekd root ball 2 harvest.

¢ Sebstrate setthag sround soodlings o liners over bme,

Landscape installation and maistosance

. Roouimnallymdnpiuunmwmarwmumunqmﬂmlmg

hole duy oo deap. (Fallacy of using soil mark on ssem or stem flare 25 defining mark foe

establishing hole depth | Babderback 2006).)

Pbmimhokdngmd«pdmmtmphvﬁnq«ﬂcmomu&ningm

&mumwmumamumm.mmmmm.

Sotl displaced by root ball put atop the roots.

Excess mukh pet stop the roots,

Postamtallaton grade changes.

The erigin of defective root roots
M-ma«rumme&rmmmuimd-inguwymma
m.ammmhwmmhﬂllmm“m.my
may abw be mandated by oetdated Landscape specifications. The following lists enumerste
Cames of Sefoctive poces, and can Jikewise be ewed to make production, imeallstion, s
mainienasce Chasges 1o minimize o peovest development or perpetiation of rool defects.
Ficld and contalmer progagation and production
®  Seedlings, hiners, whign, or graftod roctstocks staned ks propagatson and/or somall
producton contalmons and then lined out or pottod up withowt semoval o correction of
cuching rooes (Figure 1),
®  Scallings, ek, setthed imo nasrow planting furmows or toaches, or off center into
Contiminers, vix root dragging or “sacopieg” (prodeces <17 mxes) { Figure 2)
®  Troes shifted up (“wp canned”) 1o larger size produsction containers withou remon s or
cormection of circhag soots,
®  Freld grown e or finishod troes pottied up (o containers without removal of
correction of circling of J-eoces
L andscape installation and maintenance
®  Plastiog or transplanting field o container-grown trees with deep structural anddor
defoctive roots
®  Not roughing up or createng (oot passages in plasting hole walls when augering creales
shicked of impenctrable wialls (mainly in heavy clay wuls)
®  Digging plasts holes decper thas the actual depth of the troe oot systems (leading 1o siem
pedling roces [SGRs )
®  Using cutdated landhcape planting of tramplanting specrfications.

Advantages 10 bare reoting during production, harvesting, shipping. and planting and
tramplanting



Bare rooting, or the remon 2l of Hield soul or commoer subsirase, at planting and transplanting
has many advaatages that cao sddress the above mentioned structural eoot depel and defoctive
oot system peobdoms. Bare rootesyg also has advantages eelative 10 coher production. haevesting,
shipping, and plasting and sassplanting components. with the following being a compilation of
the major advastapes acvoss all phases of plant dandling.

o  Root defects and strucvaral root depth can be commctod praoe 1o e harvest o bare rooting
occurs during cach propagatkn of production stage, of durmg planting or trmeplanting.
Rouk prening stsmmlanes mew root growsh
Fredd sodl and container substrane cam be retamad at the production menery.
Tramsmission of trassport of sod-Bome weeds, imcts, and pathogens cam be minmmzad
May belp  dealing with quarantines relative 10 sol-borme insects and pathagons.

May prve sunenes fhal produce quality root systems 3 murkesing asd pricing advantage.
Trees may e Sess expensive and casier & store 3t the sunsery proe 5o shipping.
Crosers will g1 2 moee correct troe inventoey of structural roots are comectly focated (st
wo doep) s the soil,
Troes willl e bess eapemave 8o ship and therefoee potenially less expensive 1o the bayer,
®  Trees can bo transpoeted intn more confined spaces if Both thelr branches and sheir roots
can by compeesad

e Treos will he candor 10 hande from & weight penpective.

®  Planting holes will be canier to dig amd will require Jess Beavy digging oquipment (with 3
side advantage of reduced sl compaction).

*  Removes problems tat can revelt from incoreect mstaliution handling of balling burkap,
fopes, and saragw, andd wire hashets,

*  Rosolves sonl and continner subnasate dopanity or bydrologic discontimaty problems.

®  Roct syvlomms aze more sniformly moisiened by “mwmdding in” (creating 2 sodl sheery 1o
sewle inio and sop the hare root system), and barge air pockets are removed.

® Al structucal andd absorbing roots are in contact with the planting sne soil, 8ot just the
rootwroct tape on e cutside of the root ball.

o “Mudding in” creates groater Seoct rocd anchoeage and redoces the noed for supplomental
statwlizatnom (vaking of root sechonng ). This i rum rodeces mainkenance oo and
poteatial wee and human hazards when so stabilizatios method sceds 50 be remmoved.

o Fewer injunes should ocour 10 grees indmtry ponsosncl.

o Posertial b increase the penod of sime of the tree guarantos oF wamanty

®  Troon with poxwr quality ooty can be refused of renarned with peood of the strecessal
defect of root depth peotiem

An additonal, non-prodection or imstadlation advantage soted by the ganior asthor when
cmployed as & mumipal shonst wan lecrcased voluntoer particapation in tree planting activises
due 10 the lighter weighy, more convemer friendly Bare root tree.

Disaddvantages (real or pereeived | (o bare reoting at plasting and (rassplanting

Just as bare roctimg, or the remona of fiekd soil of costainer subsinse, at plastiog and
tramplanting fas many advantages that can address structeral root depth and defective rxd
system problomn, there are likewise disadvansapes St should be comsidered. The folllowing i a
compelation of the major disadvantages across all phanes of plant hasdling:



*  Removal of often significant root volumes due 10 docase. damage, o sructural
malfeemation sevealod by base rooting.

* Improper handling daring the bare rocting prosess including the need 0 prevent root
desiccation

. mmdmdcqwo(wboum(wﬂmmﬁug)nmmm:m\ynmud-iugﬁ
Bowre poooeg process.

®  The nead 1 alier tree plasting spocifications 10 seflect recondigiwing the planting hole
with varying dimcasions.

® The nead for bare rocsing supplics and cquipment for cither bare roctieg off or on the
planting siie.

*  Differences in species adaptation 10 bare rocting includieg phenofogical growsh stapes
lﬁﬁudmmwlyuﬁiwwuhmnmdimywwm
follorwing planting o transplanteg.

*  Reuatance to the principle of bare rocting by sunery growers, lasdseape designers,
architects, and contractors, and srhorists,

®  The cost (labor. cquipment) to bare root and plar a B&E or costainer-grown sroe vs. the
mwwnmm‘p‘munaw-sm'mw-nmsammyn
large mambers of aroes are being plasted

*  Rescarch shows that bare rooting, via “root washing” er soaking for a peniod of time s
water, may remove of dilute sored mutrients and may alvo remove desirable rhizasphore
organisms (mycoerdaral fongi, eic ).

®  Nurserymen and landhcaps conracton may refluse o poarsstoe or warrasty hare root
planted and transplamed troes.

Bare reoting at planting and transplanting rescarch

One appwoach 10 comecting stractural dofoct and depth peoblens is 4o bare root field and
corainer-grown s at planting e Though seodern horticeiteral and wrbhon cedes af
references all give secomemendations for how to plast bure 100! troes { Whitcomb 1987 Gilime
1997 Watson and Mamelick 1997, Hartimas ot al. 2000; Lilly 2000; Harris cf al. 2008: W atson
and Himelick 2005, Urhan 2008, only Gilman addecsses 10 sny extent actually bare sooting fiekd
OF COREINET- Zrows trecs at plarting, sod 1wo others bare rooting when tramsplanting (Hames
2000, Harris et al. W004), Possible hare sooting tochenues ane discussed in trade peblications
(Chalker-Sooet 2005, Flou 2006, Appleton 2007) and a few major arboricudtund references
(Hasrtram 2000; Flarris et o 20041, but o rescarch o @ compareon of possible bare rooting
tlechmgues was found i the litoneere.

In addition, there see reported diffceences in he case of handling or planting differost oo
species bare root (Whitoomb 1987, Avent 2003; Bockstrup and Baswk 2003). Said differences
are 0 part due 1o ool prowth periodicity amosg ddferent specios (Hams et al. 1995 Kaelowski
and Pallardy 1997). The cbjectives of the rescarch were therefore to Investigage 1) the effect of
differem bare rooting techusgues on tree seevival and growth; and us 2) determine whether time
of year o phenological prowth stage would have a0 effect oo bare root planting soccess; and to
) determine whether there might be difforences in species response depending on oeesery
prodection method. base rootung 1ecknique, of time of year of bare rooting.

Two species of sroe - red maple (Acer sufru “Rod Swssct') and willow ook (Querows
Photlox) were selected for use doe 10 anecdotal repons of differences in conventional (st bace
rooeed - i, fwadlammaMcmMIMmucﬁﬁmmd

S



wroe prowth (donast vs. acone) I8 X060, at Virpnis Tech's Hampeco Roads Agncuieeal
Rescarch snd Extenion Center m Vauginia Beach, Sour root ball handling technigues were
applied 10 fickd-grown 374" caliper eed maple at planting: 1) no soil remaved; 2) bare rocted via
it excavation (Fipsse 35, 3) base rooted via prossre washing (Figure ) and £) bare rooted via
drop from 12" inair (Figures 53 Awr cxcavation was achieved wang a commenvial Air Spade.
Root ball deopping was acteeved by Lifting root halls s the s with a tree spale. opening the
Irlaudies, sd Jetting the root ball fall 10 and hit 8 ground. Afier deopygeng all wire bankets, burfag,
wnd ropes were removed and hoose sonl allowed 10 Tall from Bhe roots. Trees were reated and
plastod im hoth March and July 30 neprosent dormsant and actively growing planting.

I 2007, theoe oot ball hamiling sechnigues were appliod o both ficld and costuiner-
grown V' caliper 1od magle and willow cak- 1) 80 sl or subwarate semoved; 2) hare rooed v
peessire washing: and 3) bape rootad via soaking. Preswre wishing be both yean used a stream
of waser peoduced by a S mpsh commercial engime o6 a wator wagoo, Root soaking was achieved
by placing the root balls in & trough of wator for sppronimately 12 bours, then hand rakang o
any wobd or substrate still remaining withes the root ball (Figure 6). Both species were treatod and
planted s shove in March and deby 10 represent dormunt sad actrvely- growing planting. The
willow cak were abso troated snd plarsed i O0ber 10 pepresent pRTRIng as ireos are going
donmant.
Toees whose root balls were sot bare tocted were plassed sccondmg 10 Virgsia
Cooperative Extermacn tree planting recommendation { Appleton and Freach 2004). Trees whose
poce bulls were bare rooted weee planted into shallow holes that mutched the depth and spread of
e bare root systoms, uving & slurry of planteg hode soll and water in a process that audor Flom
sermnod “mredding n”. A semilar process i described in by Basley s 1906,

Data collectod amd sebjoctal 1o analysis of vamasce were percent live troes (wihach s the
coe of wilbow ook Included some whose mas stems had dicd bes which dad sprooted from the
basc). and incecase in caliper measure at 67 above sodl devel. Foe fickd-grown red maple hare
ooted in 2006, after two yeurs of growth there were no sipeficant differences s bare rooting
tochsague of whether base rooted while domuast of scovely growing

This same rend was true aflor one vear for rod maple, both ficld and contaser-grown,
that were hare rooted in 2007, For willow oalk, however, significam differences occurred foe all
treatmens, and there were significant imeractions. Prodostion sscdhod, bare roctag lechnique.
and tme of year of bese rooting were Al sgnificast

Mont notable was the timing. with most trees bare mosed while dormant, regandiess of
pevdactnn method or bare rooting sechnigpee, alive amd with similar caliper growth. Nearfy hall
of the willow cak bare rooted while actively prowing were dead, with more trees alive tha had
hoen fiehd eathes than Consainer grown, of in some canscs that were bare soceed by souking rather
than by prossure wanking. A slightly higher percent of willow oak bare roceed s the Bl whea
poieg dormanm wese alive compancd 10 S actively growing bare roolal trees, again widh
prodection method and bere rooting sechnigac imteractions. (Duta will be preseotod in a follow-
up manscript 80 be subenmed for podiication cossidenation o Arborculiure & Ushan Foresary )

Canmon necds 10 thercfore be exercised when deviding wheiher s bare oot trees a plantasyg,
ANCe Bow specion Yary i Iheie sesponse 30 base rovaing, especsally rekative 1o time of yeae oo
growih stage. Further rescarch o planned 10 conlines 5o cuamne this phemsncson, and 10
determine M trcating ¥he rocts to prevest desiocation of o stimulsie new root growth after baee
roceimg will endunce hare rooted tree planting of ramplanting Lacoess.
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Figure | Carcling roots on troes froms within a Gicddd TBE B ) root ball eft) and froms produgtson in
a container (right). The fichd ball circling roots developed s the mitaal propagation o prodection
container before the troe waes Bioed out in the Tickd for fimad caliper growth



Fagure 2 "F7 oot created by settling a seodling o Tinet lato 2 narow planting furrow o trench
¥ia roct dragging of “swevpung”
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Frgure 3 Bare rooteng a Held 2eown oot Ball while dormmant (0op) and whale actively growing
(Bottom keft) via s excavation, Example of a pustially e excavated root hall



Fagure & Dare soveing a Held-grown rocs badl while docmant (op) sad while sctively gromng
Chotmons Ieft) via peesaure washing Examplie of 2 preossure wanhed root hall



Figwe 5. Docman fiehd grown tree ifsed im0 air o e dropped 10 hare root the tree



Figure & Rooet balls boing soaked, andd subwirate being rabed out, 1o dare nisd roes
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