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Young vs Old Trees More vigorous, responsive & adaptable

Withstand budding & severe pruning

No or few flowers or fruit

More photosynthetic active tissue to non-photosynthetic tissue

New tissue forms faster than old becomes inactive.

Slowing Mature Tree Decline

Structural  Failure
Pruning: Balance structure
Open tree, but retain inside leaves for trunk & branch taper
| / 2 foliage on branches arising in lower 2 / 3 of the tree
Smdl Target Pruning cuts
Begin to cut back declining top branches

Ensure trunk stability
Girdling roots - root collar inspections
Decay of main roots
Protect from excess water - many trees have natura protection

Cabling and Propping

Environmental Degradation - Know the Symptoms
Minimize:
Drought & over-watering
Construction injury
Soil compaction - Restrict traffic
Mulch
Aeration -
Soil fracturing
Verticad mulching
Radia trenches
Hydraulic & pneumatic

Fertility level.?. Swedish studies
Usudly only N & Fe - if needed

Sow growth = Long life??
Adequate water

Paragitic Invasion
Know plants, pests & diseases; usually alimited number

Inspect & Keep Records
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As trees mature they becone |ess vigorous and | ess
responsi ve and adaptable to changes in their environnent.
Not only do mature trees have |ess photosynthetic tissue relative
t o non-photosynthetic tissue, but the |leaves of nmature trees are
not as productive as those of younger trees. Current needles of
250-year-ol d coni fers have been shown to be only 70 percent as
productive as those of SO year-old trees. Proper care of mature
trees is certainly nore critical than that of younger trees.
Mature trees weaken and can fail due to structural problens,
envi ronnment al degradati on and parasitic invasion.
This discussion will be limted to those problens about which a
| andscape nmanager nmay have sone possibility to avoid, prevent,

noderate or correct.

I NSPECT and RECORD

Regul ar inspection of plantings, particularly large trees
is essential for successful long-termcare. Equally inportant is
mai ntai ni ng records of changes observed, actions planned and

practices perforned.

MAI NTAI NI NG STRUCTURAL STRENGTH
Trees becone nore prone to structural failure as they

mature. Wak branch attachnents and long, little-tapered,



hori zontal branches are subjected to increased |oading. Decay of
branches, trunk or roots increase the |likelihood of tree failure.
Grdling roots can cause failure at the root collar. Shal | ow or
extrenely wet soil may not be able to hold a tree upright,
particularly in a w nd.

Sturdy tree structure is evidenced by main branches at their
attachment being relatively smaller in dianmeter than the trunk
branch attachnents free of included bark; main branches well -
spaced' vertically and radially on the trunk; tapered main
branches with laterals along their length; a broad root flare;
and the crowmn symmetrically balanced on its trunk.

Sunmer branch drop. In recent years we have becone nore

aware that a linb(s), sone nore than two feet in dianeter, may

break out of mature trees on or followng a hot, calm afternoon
for no apparent reason. The break nobst commonly occurs 3 to 5

feet out on the linb, much less frequently at its attachnent.

Thi s phenonmenon, now known as sunmer branch drop, was first

reported in the United States in California as early as 1882.

Al though it has been nore frequently reported in California, it
happens throughout the country. The |oss of a five-foot-
diameter, 35-ton linb fromthe We oak in Maryland a few years

ago was probably related to summer branch drop. Kew Gardens in

Engl and has | arge signs at entrances, "The O der Trees,
particularly Beech and Elm are liable to shed |arge Branches

wi t hout  \Mrni ng?
Experience suggests that if a tree has lost one linmb, it is

nore likely to |l ose another than is an adjacent tree of the sane



species and size to lose its first linb. Branches that drop are
usual ly nmore horizontal than vertical and extend to or beyond the
edge of the tree crown.

Safety pruning Pruning to reduce the spread, weight and

wi nd resistance of suspected failure-prone branches can increase
their safety. To the extent possible, numerous small pruning
cuts are preferred over a few large ones. The cuts should renove
a branch conpletely or cut it back to a lateral |arge enough to
assunme the termnal role (the lateral cut to, should be at |east
one-third the dianmeter of the pruning cut).

Wien renoving a branch conpletely, the pruning cut should be
made in branch tissue just outside the branch bark ridge and the
branch coll ar. In so doing if decay should get started, it wll
usual ly be confined to branch tissue and not invade the trunk.
Wien pruning to a lateral, the cut should be nmade fromjust above
the branch bark ridge in the branch crotch to a point at the sane
| evel as the beginning (bottom end) of the branch bark ridge on
t he trunk.

The American National Standards Institute (ANSI) has
publ i shed the ANSI A300 Standard for Tree Care Operations which
primarily focuses on tree pruning. This standard and the

International 'Society of Arboriculture's Tree-Pruning Cuidelines

provide information to better understand tree pruning practices
and term nology. They can be used to identify the kind of
pruni ng needed, to wite pruning specifications and to inspect

the results.



Ensure trunk stability

As trees mature nost becone nore susceptible to unfavorable
soil conditions at the trunk and major roots. Cont i nuously wet
soi|l decreases soil oxygen and increases the possibility of decay
and di sease organisns infecting the trunk and/or roots near the
soi | surface.

Trunk health and stability of mature trees can best be
ensured by keeping the soil around the trunk free of other plants
(turf, ground covers and beddi ng plants) and standi ng water.
Plants around tree trunks not only increase the possibility of
probl ens but hide those that becone established.

Roots of sone large mature trees have been killed so quickly
t hat adventitious roots have grown fromthe |ive trunk base fast
enough to supply the top with water adequate to keep the top
| ooki ng normal . In the nmean time, the dead structural roots
begin to decay and weaken enough that the tree can no | onger be
hel d upright. Many arborists now routinely do a "root collar"

i nspection before clinbing mature trees to be sure the roots are
alive and the trunk base is not girdled by circling roots.

Mai nt enance people should be alert to trunk changes fromthe
vertical, particularly after rain and/of w nd storns. Rai sed
soil on the wndward side of the trunk is an indication of
increased instability and danger of the roots failing to hold the
tree upright. The possibility of tree failure can be m nim zed
by reducing crown height and weight, particularly on the |eaning
(downwi nd) side. Depending on the tree and its value in the

| andscape, if pruning al one does not make | ow branches and a



| eaning tree safe, it can be propped after pruning.

A tree that has been protected by surrounding trees or
-structures is less able to stand if protection is significantly
reduced. Conpared to trees exposed to the el enents, protected
trees grow taller with little taper and a snmaller root system
maki ng them nore vul nerable to wind throw A tree that has |ost

its protection should be crown thinned to reduce its top weight

and wi nd resistance. For a valuable tree, installing guy cables
with conpression-spring inserts will protect the tree from being
bl owmn down and will allow sone top novenent to increase the

tree's ability to withstand adverse weat her.

OVERCOM NG OR PREVENTI NG ENVI RONVENTAL DEGRADATI ON
Envi ronnent al degradation problens you can do sonething

about are primarily soil related.

Water: a hazardous necessity

Too little or too much water can be fatal to nost plants.
Irrigated | andscapes are nore commonly over- than under-watered.
Water is essential for plant survival, growh and function. Too
much water, however, on or in the soil, excludes enough oxygen
for roots of nost species to grow and function satisfactorily.
Wet soil fosters soil-borne diseases. Wt soil is easily
conpact ed when subjected to traffic or even rain or sprinkler
dr ops.

Automatic irrigation systens greatly decrease |abor costs

but often are poorly managed, wusually applying nore water than



needed. In California after two drought years in the late 1970s
when golf courses were allowed only fifty percent as nmuch water
as previously used, course superintendents reported that not only
did their trees and shrubs | ook better than before but also their
turf. Money will be saved and plants will do best if water
application is keyed to evapotranspiration (water loss to the air

fromsoil and plants) of the | andscape.

Soi | conpaction

Soil conpaction is usually the nost serious problem facing
| andscape managers. Soil conpaction breaks down soil structure
(arrangenent of soil particles into aggregates) resulting in
smal l er soil pores to hold and transport air and water. Root
grow h and function are greatly reduced in conpacted soil.

Public | andscapes are particularly vulnerable to foot and
vehicular traffic. The pressure per square inch of soil surface
i s about equal whether conpacted by a person's shoe heel or an
auto tire. Try to have people stay on foot paths and paved areas
So as to mnimze conpacting the soil as well as damaging pl ants.
Keep people and vehicles off bare soil within the dripline of
trees.

Construction of buildings, roads, and wal ks and the
installation of underground utilities can play havoc with soil
structure and tree roots. Construction plans should be carefully
reviewed to determ ne possible inpacts on trees or to areas where
trees are to be planted. The inportance of trees can be

enphasi zed by having existing trees appraised and the contractor



held Iiable for any damage. A thick mulch over construction
roadways and work areas around the actual building site can do
much to reduce soil conpaction. Mat erial and supply storage
areas and vehicle parking sites should be carefully chosen away
fromtrees and their exclusive use required.

Wod chips, other organic material, or even gravel and
uncenent ed pavers can greatly protect soil. Organic mul ches
(wood chips are usually avail able) have many benefits when
applied on the soil surface within the dripline of trees and
shrubs and beyond. Organi ¢ nul ches should be applied 3- to 4-

i nches deep on the soil surface and not worked in. Keep mul ch 4
to 6 inches away fromtree and shrub trunks.

A mul ch, particularly organic, noderates soil tenperatures,
reduces soil erosion, keeps rain and sprinkler water near where
it falls, inproves water and air novenent in the soil, slows
evaporation fromthe soil, reduces soil conpaction, provides
cl eaner wal ki ng surfaces sooner after a rain or irrigation,
reduces weeds and provides plant nutrients as it deconposes.
Roots can grow closer to the soil surface where air and nutrients
are nost abundant.

Overcom ng soil conpaction. Soil conpaction is difficult to

over cone. Treatnment of a new planting area (no existing trees)
depends on its size and inportance to the overall site.
Conpacted soil in small areas in inportant |ocations could be
excavated, the excavated area scarified and brought to grade by
adding simlar soil of good.structure.

More extensive tree-free areas would probably have to be



deep ripped, irrigated to noisten large clods, allowed to conme to
noi sture equilibrium before deep plow ng and being brought to
grade.

Mtigating soil conpaction problens around and under
existing trees in a tinely manner is difficult at best.
Conpacti on can be overcone by applying an organic mulch on the
soil, keeping the area free of people and vehicles and waiting.
The wetting and drying, warm ng and cooling of the soil and
activities of roots and mcroorganisnms will slowy inprove soil
structure. The tree(s), however, may not be able to wait that
long, nor the property owners and visitors.

Various nethods to overcome conpaction problens have and are
being tried with varying success. Holes, as close as 2-foot on
centers, have been drilled nechanically or by using a jet of
wat er under and beyond the tree canopy. Tree inprovenent has
been observed but the procedure is tine consum ng and the soi
auger injures roots. Water jetting is |ess damaging and the
hol es can be put in at an angle influencing a |arger vol une of
soi | . Depending on the use of the area, the holes may be filled
with soil, a special mx or |eft open.

Researchers have tried different patterns of trenches
radi ati ng outward begi nning about half way between the trunk and
the dripline and continuing beyond the dripline. Sone trenches
were dug, others excavated using water and sewer-vacuum equi prment
to renove the nud slurry. The second nethod appears prom sing,
but it is nessy and disposal of the mud slurry and refilling the

trenches are probl ens. | understand that equi pment to excavate



soil around and under roots using air and vacuum equi prment that
may soon be avail able is being devel oped under contract by the
El ectrical Power Research Institute.

In recent years, at least two soil-fracturing pieces of
equi pnrent are being nmarketed and used. A hole, about two-inches
in diameter, is drilled and then a blast of conpressed air
injected at the bottom of the hole. Fertilizer, expanded-rock

pellets and/or water can al so be injected. The bl ast of air

usually lifts the soil for a radius of at least ten feet. If the
soil is lifted above the air blast, it nust be conpacted bel ow
it. To date the results have been di sappointi ng.

Fertilization

Fertilization of mature trees is not needed if shoot growth
is nodest and | eaves are of average size and color for the
Speci es. Trees will usually respond to applications of nitrogen
Wi th increased growh and |arger, greener |eaves. Except in
al kaline soils, which may cause iron and/ or manganese defi ci ency)
trees usually will not respond favorably to additions of other
nutrients. More growh is seldomwanted in a mature tree--the
tree may becone too | arge sooner than desired and nust be pruned
more often.

Short shoot growh and snall, pale-green |eaves that color
and fall early are synptons of nitrogen deficiency. Simlar
synptons, however, can be caused by conpacted soil, |ack of
water, and root and trunk infections. If nitrogen is applied, it

can be spread on the soil and watered in.



PARASI TI C | NVASI ON

A given tree species is usually subject to a few specific
di sease organi sns, insects or other pests. For the nore common
tree species in your area, becone famliar with their pests and
di sease synptons, |ife-cycles, season of appearance and the
proper managenent strategies for each. Pl ant health care
approaches explore a range of cultural techniques before

resorting too the nore toxic chem cals.

SEEK ASSI STANCE

When confronted with difficult problens about which help is
needed, contact the |local cooperative extension horticultural
agent, agricultural conm ssioner, conpetent nursery person or
know edgeabl e col | eague.

Much can be |earned by keeping records of how the plants are
doi ng, unusual weather conditions, what cultural practices are
used, how the plants respond and thoughts for future plantings

and practices.
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