Establishment of Trees in Urban
Environments
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The Multiplicity of the Problem




Progress??

Failure rates range between 10%0% within year 1 of planting
Average young tree mortality rates in the UK are ~25%
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Summary

The results of regular monitoring of the survival over three years of
newly planted trees and older stands in inner city Liverpocl show that
nearly 23 per cent had died three years alter planting and a further 16
died in the following two vears. Detailed per cent analysis using cohort
lifetables suggests that [ailure in the first few years afler planting
results from a failure to establish properly so that the trees die from

drought stress. Dealh is exacerbated by poor management and design A SUTVE}’ of
practices, in particular weed competilion. The survival of replacements . e
Ts-wise that tBat o the oriaial plantings: Cotabining data for naw Urban Forestry in Britain

and older stands Logether suggests that the half life of inner city trees in
Liverpool is ten to fifteen years. Mark Johnston and Brian S. Rushton
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The momentum of establishment
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Evidence for younger trees establishing faster

Influence of Tree
Size on Transplant
Establishment and
Growth

W. Todd Watson'
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Summary. Studies have demonstrated
that the size of transplanted trees has
a measurable impact on establishment
rates in the landscape. Larger trees
require a longer period of time than
smaller trees to produce a root system
comparable in spatial distribution to
ilar si 1-transplanted trees.
redevelopment of root
Its in reduced

ler transplanted trees become es-
d maore quickly and ul
result in larger trees in the landscape
in a few years. Additional studics
dings. Tl
provides a review of current research
an the effect of tree size on transplant
establishment.

rees have been transplanted
since ancient times. E £
transplanted trees as carly

2000 B.C., and carly temple picto
graphs depict workers transporting
frankincense trees (Boswellia sp.) in
ontainers. Records reveal that the
gyptians transported large trees by
ships from faraway lands to be trans
planted in Eg ampana, 1999)
As mechanization and knowledge
of arboriculture increased, so
have the sizes of trees that have been
planted. Tree transplar

excavated and successfully
transplanted 1o a new location (Harris
et al., 2004; Warson and Himelick,
1997).

Transplanting procedures and
success rates have been largely based
onanecdotal evidence (Gilman, 1990;
Struve et al., 2000; Warson, 1985)
perimental techniques have recently
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sshould be addressed. E-nal

begun to be applied to identify and
measure stresses associated with trans-
planting trees. Recent studies have
suggested that transplanting large trees
may not necessarily result in a larges
trec over time. Some rescarch reveals
that smaller sized transplants become
established more quickly and may
eventually outgrow larger transplants
due to a shortened establishment pe-
riod (Lauderdale ct al., 1995; Watson,
1985). Other studies do not support
these findings and propose thatseveral
factors should be considered when
comparing establishment and growth
rates of small and large transplanted
trees (Gilman et al., 1998; Struve et
al., 2000).

The goal of this paper is to review

recently published research on trans
planted trees in relation to the size
of nursery stock used. The findings
from these studies will be compared to
provide a better understanding of how
various factorsaffect establishment and
post-transplant growth rates of small
and larg

¢ trees.

Post-transplant stresses
According to Struve etal. (2000),
“transplanting stress is a temporary
condition of distress resulting from
injuries, depletion, and impaired
function.” Itis generally assumed that
“transplant shock™ is largely duc
stresses resulting from removal of a
substantial portion of the transplanted
trees’ root systems, which creares a
root-shootimbalance (Watson, 1985).
veral additional stress f.
tors can affect post-transplant surviv
ability and recovery rates of trees from
transplant shock. Gilman (1990) and
others (Bevington and Castle, 1985;
Fare etal., 1985) proposed that e
lishment rates are dependent on such
factors as tree specics, environmental
conditions, physiological status of tree

However,

transplants, time of year, cultural prac
tices, and type of root system. Struve
ctal. (2000} further proposed that in
addition to these factors, provenance,
root ball:canopy volume ratio, and
relative root ball to backfill volume
may also have confounding effects on
establishment and growth rates of vari-
ous sizes of transplanted trees.

ng ANSI Z60.1 stan
Association of Nurs-
),the size of the root ball
isalways proportional to the sizc ofthe
tree (Himelick, 1981). Only 2% to
of the soil rooting volume is harvested

when assuming that the root system is
in the upper 45.7 em (18 inches) of
soil and extends out from the truck
up to three times the diameter of the
ipline of the tree (Gilman, 1988a;
atson and Himelick, 1982a). When
measuring root length harvested with
some species of field-grown trees, the
amount of roots harvested within the
root ball range fror 0 8% (Gilman,
1988b; Watson and Sydnor, 1987), If
tsofrootsare considered, up
f root weight is harvested in
the root ball of field-dug trees due 1o
the concentration of larger roots near
the trunk (Gilman and Beeson, 1996),
t least one study demonstrated that
of the total surface arca of roots
is retained within the excavated root
ball {Harris and Gilman, 1993)

Post-transplant establishment
rates
Due to this loss of root system,
transplanted trees experience a phase
after planting in which growth is sig-
nificantly reduced (Fig. 1). This]
growth is due in large part toa reduc-
tion in the acquisition and assimilation
of water and essential minerals and an
bohydratesto
regenerate new roots (Gilman et al.,
auderdaleetal., 1995; Watson,
Consequently, this lag phase
is more pronounced during the carly
ges of the establishment period, but
growth rate increases as the root system
approaches irs original size (Gillman
and Beeson, 1996; Watson, 1987)
In order to become fully established
in the landscape, transplanted trees
must generate a new root system so
that shoot growth is comparable 1o
a non-transplanted tree (Watson and
Himelick, 1997). To achieve a pre
transplant root system, roots typically
have to grow to a di

dr
W

expenditure of stored G

width (Gilman, 1988b; Watson and
Himelick, 1982a).

The length of time for trees to
become fully established depends on
the rate of root clongation and the
extentoforiginal root spread (Watson,

1992). Depending on species and
growing conditions, when roots are
cut, it takes 6 to 49 d for adventitious
roots to form (Arnold and Struve,
1989; Shoemake et. al., 2004; Struve
and Rhodus, 1988). Root clongation
rares are similar for small and large
trees (Watson, 1985; Watson and
Himelick, 1982b). E
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Years after transplanting

A Much evidence exists to suggest
that young trees establish more
idly than older trees.
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Trees live In dynamic environments
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TREE SIZE : SOIL VOLUME



