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A Survey of the Depth of the Main Lateral Roots of Nursery
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Abstract

Deciduous trees in Ohio were surveyed before harvest (seven nurseries) and after harvest (eight brokerage facilities) to determine the
depth of their main lateral roots. Main lateral roots originate at the root-shoot junction in trees and are also referred to as the|root flare
or buttress roots. In the nursery surnwifferences in the depth of main lateral roots were found among nurseries and production year
with main lateral roots an average of 6.1 cm (2.4 in) deep in the soil profile. From the broker Isoitvdoyyokers and propagation
methods showed dérences in depth with an average of 8.6 cm (3.4 in) of excess soil over the main laterBheowmiain lateral roots
for most trees were greater than 2.5 cm (1 in) in depth which was deeper than industry standards allow

Index words: root depth, planting depth, excess soil, root flare.

Significance to the Nursery Industry Two ideas are hypothesized. First, during the various stages
There is concern within the green industry about the num- ©f rée production, roots are planted and grown without ex-

ber of established landscape trees that are declining or dying®®SS Sr?" over tlhe roolt syste(rjn. _Seconda i e_xces_s_soil is placded
with excess soil over the main lateral roots. Death in the land- gve_r t ﬁ main latera r(_)otg bur_lné; pro UCt'O(;" 'é IS gemove
scape is often delayed by a decade or more after planting.during harvest as required by industry standards (3).

The excess soil over the roots may be deposited during pro- Landscgpe and malntengmce dcontra((:jt_ors WO.“'(? normally
duction, harvest, landscape installation, or during the subse-gssgme that tree_ls arebpro uce Ozla;:cor 'r?g to 'ml ustr); stan-
quent landscape maintenaritkis has led to finger pointing ards. Excess soil can be removed from the main lateral roots

among green industry segments and the need to identify Whereduring landscape installa_tion or during landscape maintenance
some of the excess soil might be deposited such that it can pdf contractors knew that it was required. Costs to remove the

corrected to prevent early decline and death from this cause.€*cess Soil will be ultimately borne by the final consumer
and that cost will be a function of where corrections were

being made. Consumers, of course would like to minimize

‘Received for publicatioAugust 2, 2006; in revised form June 22, 2007. costs to the extent possible.
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related cause of unhealthy trees in urban landscapes couldsurveyots chaining pin (also called a taping arrow) is a metal
be the depth of the main lateral roots. rod about 31 cm (1 ft) long. It has a circular eye at one end
Trees growing too deep in the soil profile carferugev- and a point for pushing it into the ground at the othiee
eral detrimental éécts on plant growth and development in- pin was inserted into the soil repeatedly around the trunk
cluding increased mortalitgdecreased growth, nutrient defi-  until main lateral roots were struckhe length of the pin
ciencies, increased susceptibility to insect and disease attackbelow ground was used as a measure of the depth of the main
and the formation of stem girdling roots (4, 5, 7 and 10). lateral root.Two to four roots per plant were measurEde
Excess soil over the root system of trees is caused by aaverage depth of main lateral roots for each plant is reported.
variety of practices including improper production and har If the main lateral root was exposed at the soil surface, the
vesting techniques as well as improper planting and land- depth was recorded as zero and no probing was done.
scape maintenance procedures The fact that excess soll Ten trees were selected at random for each propagation
may be placed above main lateral raaitsarious times dur method and production time resulting in 60 trees being sur
ing plant production, installation and/or maintenance requires veyed per nurseryfaxa varied for propagation method and
identifying when the root depth issue develops so that cor year of production depending on the inventory of the nurs-
rective measures can be tak&main lateral root is defined  ery being surveyed.
as aroot originating at the root-shoot junction in trees, grow- A nested experimental design was used with propagation
ing mostly parallel to the soil surfademain lateral root is methods and production times nested within nurseFiss.
composed of woody tissue whose function is to give struc- measurements were subjected to an analysis of variance and
tural stability to the plant. Main lateral roots are also reported means were separated using Fish@rotected LSD at =
as root flare or buttress roots. 0.05 (2).
The purpose of this study was to determine the impact of
current nursery production practices on the depth of the main  Broker suwey. During the spring of 2004 and summer of
lateral roots from the soil surfacko accomplish this objec- 2005, B&B deciduous trees in brokerage facilities were sur
tive, trees growing in field nurseries were surveyed to deter veyed for the depth of the main lateral roots in the root ball.
mine if there was excess soil over the main lateral roots dur Brokers or rewholesalersfef plants for sale to landscape
ing production. If excess soil was present during production, contractors from a variety of nurseridhe identity of the
brokerage facilities were surveyed to determine if nursery nurseries supplying the brokers surveyed was not determined
harvesting technigues removed the excess soil from balledso as to represent brokers rather than suppliers. Ohio is a net

and burlapped (B&B) trees during harvest. importer of nursery stock; thus it is assumed that some of the
stock surveyed came from other states.
Materials and Methods The depth of the main lateral roots of trees planted in the

nursery prior to harvest does not necessarily mean the depth
will be the same when harvested. Some harvesting methods
allow the depth of the main lateral roots in the root ball to be
adjusted during harvesthus, it was necessary to survey

Nursel suwvey. During the summer and fall of 2004, de-
ciduous trees growing in several Ohio nurseries were sur
veyed to assess the impact of nursery production practices
on the depth of main lateral roots. Nine nurseries were cho- L=
sen at random for the surv@)e nurseries were members of plants a_fter harvest and before planting in th_e Ian(_jscape.
the Ohio Nursery and Landscalssociation and had a gross For this surveybrokerage firms were morefiiilt to iden-

annual sales volume of at least $1,500,000 (2ppdrairms tify than nurseriesTo determine firms who were brokers,
were selected to ensure the diversity and quantity of treesmun|C|paI arborists, nursery growers and brokers were asked

needed for the survefven lager nurseries plant trees in [ identify brokers operating in the state of Ohio. Onlgéar

blocks and dig several years from gkablock before plant- brokers Wh.o had fifteer) or more frees propagated from seed,
ing those same taxa again. or by budding and cutting were included in the survey

Trees propagated by seed, budding and cutting were in- _Sampled trees ranged in size from 4.4 cm (1.8 in) to 8.9
cluded in the surveyropagation method was determined by €M (3:5in) caliper at the time they were surveyiés is the
interviewing nursery growers and nursery suppliers. Sam- SIZ€ range of trees normally planted in Ohio landscapes.
pling of trees by propagation method was done to determine The measurement of the depth of the main lateral roots

if method of propagation influenced depth of the main lateral WaS accomplished as described for the nursery grower sur
roots. For example, nurseries sometimes plant trees propa-vey' The only diference was that the chaining pin was first

gated by budding deep in the soil to hide the bud union to pushed through the burlap at the top of the root ball then into

satisfy some retail purchasers who consider it unsightly (1 the soil.The burlap was pressed against the root ball in areas

In addition to propagation method, trees were surveyed Where multiple layers of burlap were not present.
based on time in productioAt each nurserythe depth of As in the nursery grower survdyees propagated by seed,

the main lateral root was determined for trees in their first Pudding, and cutting were included in the suriiey trees
and third year of productioffrees ranged from branched were selected at r_andom for each propagation method result-
whips in year one to trees up to 5 cm (2 in) caliper in their " in 30 trees being surveyed for each brokerested ex-
third year Trees in the third year of production were chosen Perimental design was used with propagation method nested
because faster growing species can be harvested within thredVithin brokersThe measurements were subjected to an analy-
years after planting in Ohidhe premise of sampling by SIS of variance and means were separated using FEisher
production year would clarify if field cultivation caused an tected LSD abt = 0.05 (1).
accumulation of soil on the root system over time (5).

The location of the main lateral root depth of each tree
was determined by probing down into the soil immediately  Nursel suwey Two of the nine nurseries inspected did
adjacent to the trunk using a surveochaining pinA not have trees growing in their third year of production; there-

Results and Discussion
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Table 1. Depth of main lateral roots of trees measwed during pro- measuement and should bemoved.Thus, there should be
duction in seven Ohio nurseries. no soil located above the root flare. In our suradiynurser
ies had excess soil over the main lateral roots on avétthge.

Nursery Root deptt (cm) . . )=

plants surveyed were growing vigorously and gave no indi-

1 9.9a cation of problems that might arise later in the landscape.

2 7.6b However trees with an average of 2.5 cm (1 in) or less of

ﬁ g:igc soil over the main lateral roots, as would be the case for nurs-

5 4.8d ery 7, would be acceptable from a practical standpalnt.

6 4.3d lowing 2.5 cm (1 in) or less of soil would be permissible

7 2.3e since removing all soil may result in mechanical damage to
the main lateral roots.

Avg. 6.1

There was no diérence in depth to the main lateral roots
*Means followed by dférent letters are significantly #rent from each among trees based on propagation method. Depth of th_e main
other at thex = 0.05 level using Fishers Protected LSD. |atel'a| roots was 64, 61 and 56 cm (25, 24 a.nd 22 |n) fOI’
budded, cutting, and seedling trees, respectively
A significant diference in the depth to the main lateral
roots was found for production yed@rees in their first year
fore the main lateral root depth of trees in seven nurseries isof production had an average main lateral root depth of 6.6
reported. cm (2.6 in) while trees in their third year of production aver

The tree species most frequently used in the survey thataged 5.3 cm (2.1 in)Yhis finding suggests that rather than
were propagated by seed, budding, or cutting were pin oak,accumulating soil around the trees’ base from cultivation,
Quercus palustrisMeunchh.; honeylocusiGleditsia soil loss occursThis could be attributed to erosion or weed
triacanthosL.; or red mapleAcer ubrumL., respectively management (hoeing) during nursery production.

The depth of the main lateral roots varied significantly Differences among propagation methods and production
among nurseries éble 1). In fact dferences among nurser  years were found within the same nursery (Figs. 1-3). For
ies accounted for 63% of the total variation observed in this example, the main lateral roots were deeper for trees propa-
study Since the main &fcts were dominant, the majority of  gated by budding at nursery 1, cutting propagation at nurs-
the discussion will concentrate on maifeefs of nursery ery 6, and seed propagation at nursery 3 (Fig. 1). Similarly
and production year (8). main lateral roots were deeper at nurseries 1, 4, and 6 in their

The deepest main lateral root was 9.9 cm (3.9 in) surveyedfirst year than in their third production year (Fig. Zhe
at nursery 1, while nursery 7 had trees with the shallowest depth of the main lateral roots was also influenced by propa-
main lateral roots with a depth of 2.3 cm (0.9 T)e aver gation method and production yekftain lateral roots were
age root depth for all seven nurseries was 6.1 cm (2.4 in). deeper for trees propagated from budding and cutting in their

In Section 1.6.3 of thAmerican $andard for Nursery first production year (Fig. 3J.he diferences are most prob-
Stock (3) it state®Depth of the ball is meased flom the top ably due to individual field management practices and years
of the ball which in all cases shall begin at tlwotr flare. within nurseries and are not, necessaaileflection of Ohio
Soil above theaot flare shall not be included in ball depth  nursery industry practices.
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Fig. 1. Depth of main lateral roots of Ohio field gown nursery trees Fig. 2. Depth of main lateral roots of Ohio field gown nursery trees
as influenced by nursey producer and propagation method. as influenced by nursey producer and years in production.
Bar denotes minimum significant diference for comparison Bar denotes minimum significant diference for comparison
across nurseries and popagation methods according to across nurseries and poduction years according to Fishes
Fisher's LSD. LSD.
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35 Table 2. Depth of main lateral roots of B&B trees being dered for
W Year 1 sale in Ohio biokerage locations aftemursery harvest.
3 DYear 3 I LSD = 0.39 Broker Root deptr? (cm)
- 1 11.2a
=251 2 10.1ab
L 3 9.1b
£ ,| 4 9.1bc
% 5 7.6cd
a 6 7.1d
= 1e 7 6.9d
913 8 6.9d
@
1 Avg. 8.6
*Means followed by dferent letters are significantly €&frent from each
0.5 A other at thex = 0.05 level using Fishers Protected LSD.
0 - T i i .
Budding Cutting Seed propagated by _elther buddln_g [7.9 cm or (3_.1 in)] or.seed
P tion Method [7.9 cm or (3.1 in)]. Propagation and/or planting techniques
ropagation Metho used by a number of Ohio growers coulfepf possible
, , o explanation for this result (6)o give vertical stabilityindi-
Fig. 3. Depﬂf‘l of man Latera' roots of Oh'ohf'?j'd grawn nursery I ees vidual cuttings are planted 7.6 to 10.2 cm (3 to 4 in) deep in
as influenced by popagation method and years in poduc- P - .
tion. Bar denotes minimum significant diference forcompari- a pot.After root !mtlatlo_n’ the_ cutting Is removed from the
son acioss piopagation methods and poduction years accord- pot and planted in the field without removing the excess sub-
ing to Fishers LSD. strate over the root system.

Trees were growing vigorously in nursery production fa-
cilities and gave no indication of problems that may arise
later in the landscape. Producers may not have made adjust-

Broker suwey. One of the nine brokers did not have trees ments to production practices, because they do not see a pro-
representing all three propagation methods; therefore the mainduction problem nor perceive the future landscape problem.
lateral root depth of only eight brokers is reported. The depth of the main lateral roots does not appear to be an

The genera most frequently used in the broker survey thatissue until the trees has been planted in a landscape for a
were propagated from seed were the oaks. Honeylocust anchumber of yearérborists are the ones likely to be contracted
Callery pearPyruscalleryanawere the trees used most of- to remove soil in the landscape and geaan average of
ten for plants propagated by budding. Red maple was the $125 dollars per tree (data not shown) for this service.
tree most frequently measured for main lateral root depth for
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