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What research teaches us about the right
and wrong ways to plant & care for trees

APLANTING
ATree size
APlanting hole size

the planting hole
AGrass around trees
AStaking

AEERTILIZING & MULCHmS
ANATERING
APRUNING
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Myth: Plant a large nursery treas it will grow
faster & be bigger sooner than a small tree

Fact Smaller trees establish more .iq;}';',;i;;y;ﬁ f.,..
quickly after planting and are larger S
after several years "

ASmall trees overcome planting stress
more readily since roots and top are
more proportional.

ARoot systems of smaller trees are
replaced more quickly than larger treg

ALarge trees often lose water faster H e |
than roots can absorb and transport £ S Sl R
the leafy crown (tree top). ik — :

AWater stress reduces production g g\
OF ND2K&8RNJ GSa 0=
reducing health and growth b4

AThe larger the tree, the greater the

chance of having potbound
circling/girdling, kinked roots.

5 gallon trees are a
better choice for
initial survival and
long-term growth &

B 9 2R Gese

within a few years
of planting
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Circling/girdling, kinked roots of woody plants
are a serious landscape proble:
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‘ nursery container; continue to worsen iffESgE
the landscape 25

x Affects tree growth, health, stability
NE2Ga O2yFAYSR 3

x Tree prone to leaning or blowing

. overg even years after planting

e x Tree appears water stressed or to

e \ need nutrients even if soil is moist

and has been fertilized.
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FIGURE 2. Kinks in the main root (arrows) of th
ine will couse o weaok, unstable trunk: if severe, it

Harris and others, UCD 1961
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Tree failure due to circling, glrdllng
potbound roots

Nursery container
Induced circling
roots, restriction of
roots within a root
barrier box and
staking too long led
to the failure of this
black locustGleditsia
\Purple Rob&

Purpleleaf plum,

i Prunus ceracifera,
{ With circling roots
In a restrictive
planter blew over
In a wind storm
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Tip Always check roots & correct problems befor

planting (If possible); once planted, root defects a
difficult to diagnose or correct

Al oosen roots from
potting mix

ACheck for kinked or
circling roots

AClip circling or damaged
non-woody roots-
stimulates new roots

Alf too many woody roots k= .8
are potbound Cll’Cllng or ldeal, well-distributed root system on a

1_ A )/ Cl SR R— @f Ldvﬁ E?]ltor] TLSVGH) Nyssa sylvatica

be fixedc return the tree
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! ROOT CROWN— o}

Fact Typical tree roots are===—=sp<
shallovv_ and sprea_d widely;  Reducedsol Jygen and dense
reU|tS In a healthler tree e ROOT PROTECTION ZONE

- ...
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lllustration fromCompatible Plants Under & Around OaRalif. Oak
Foundation 1991, Pg. 4, Fig. 1 Guidelines for Tree Protection

2 ACNBS NR2G&A R2y Qi 3INRS
ik 90% of roots are in the top
e = MYy € 2F azZAt T iz AY
s ARoots extend 2 times or
. more beyond the dripline
(edge of branches)

ARoot diameter spread can be
1 %- 2 times the tree's height

e L ) P A . *Attributed to Dr. Thomas
e - Aal UNBS Aa f A ] DemlFomegasiody
B - 28 | |VQ 7\ S NJ LJf | - SngeS%sor, School of
R - )/ }/ u Fbrestry, North Carolina
UNIVERSITY OF CALIFORNIA >t2e University, Raleigh
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Myth: Trees need a big,

deep planting

hole to grow deep roots
Fact Research shows — _Tis
that deep holes often act ==
as tree graves Tree health and stability is affected by planting too
— - deeply and/or covering the root crown

Al 26 2E&3Sy NBRdAzOS& NZ:
& nutrients efficiently; absorbing roots die back

Camphor tree
Cinnamomum
camphora

Trunk & root
crown buried;
top slowly
dying back

A Tree is more susceptible to root/crown diseases,
like Phytopthorawater mold fungi and wood rots

Valley Oak
Quercus lobata

Buried root flare
g% led to fungal
® infection & decay

Lee Frey, former Farm Advisor, UNIVERSITY OF CALIFORNIA
Sacramento County, 1981 Agriculture and Natural Resources I UC Master Gardener Program



tree holes shallow and Wlde

AWidth - minimum two times
the diameter of the root ball

ACompacted or clay soils: three |
to five times the diameter of
the root ball is betterg create
AL FYyOAY 3 |

ADepthc¢ At least at soil grade
best planted slightly above
ground level; dig hole-# €
than top of lateral roots

D | UNIVERSITY OF CALIFORNIA

Agriculture and Natural Resources 1 UC Master Gardener Program




ATo minimize settling, plant on a pedestal of
undisturbed soll, a mound or firm soill

A5 2 y Q 6 O2 @&HiNd (lmuf(kfoot Iﬂl@ei
with soil or thick mulch

A2y QU LI yYyO (22 F“aéé
--No telephone pole trunks!
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Planting too high may also cause
prObIemS: Trees in nature often

adapt to erosion-
exposed roots, but are
subject to wind throw

A Exposed absorbing

(feeder) roots may dry
and lose function

A Roots may not be stable
enough to support a larg
tre |
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Myth: Soil amendments/compost/organic matter
(OM) should be added to the planting hole of tree
and shrubs, especially atay solls

Our homemade compost Three of our seven compost pile
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Fact Amendments for woody plants are not
necessary,; often create problems

- AdAdding fertilizers, soil amendments, or
root stimulants to the planting hole or

oF O1TFAEE &az2Af Riantng 2
Landscape Trea$C Pub. 8046

708 Y\ ASeldom is there any difference in growth
§ of trees (or shrubs) when planted in
/3 R B amended vs. unamended planting soill

! ARoots are slow to grow into surrounding,
native soilg flower pot effect

ASoil moisture problemsbathtub effect
% AOM decomposesplant may sink

AUse the original soil that came out of the
dug hole
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Tip Amendments are often e
beneficial when used for entir¢Zs
planting areas

ASuch as: _ve%etable gardens; annual §2¢
& perennial beds; containers,  yums
raised beds & lawns e

Alf used, amendments must be
thoroughly mixed with the nativ
soll, otherwise layers form that
prevent proper water flow

e 5
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Myth: Vitamin B1 root stimulant helps overcome
transplant shock; new plants grow better, larger
Fact Ineffectivec R2 Say Qi A Y ONB
growth or the number or size of flowers. If
iIndicated, fertilize instead.

Research since 1941 7 no plant
benefit adding vitamin B1 (thiamine)

Effect of vitamin B, on |
It didn't help in these tests vegetable transplants

Demetrios G. Kontaxis 0 David Cox

Thi'n'um hydrochloride, vitamin B..  tals and other crops have been reported Physocar| thing: slr |l

is widely advertised and sold as a mate-  over the pas N, |. Rob- ed with L} 4

rial that will stimulate root develop- blm repurled slgni
ire success (n planting and  drochloride wa ] for the lings.accar

anting. and reduce transplant  growth of isol mm "and P. H G

of vegetables, ornamentals, and  White (1034 s Bonner (1937) min

t concluded that the umlxrld”n ne ofiled in the rooting res

Studies conducted by other research-  vilro growth of fomato and pea rools, f
ers on the use of thiamine in ornamen-  respectively

3 .
d plants hut
th I ariil

izer .I me in 4 »h slu
Advisor Gary Hickman

Kentucky Wonder pole bean treated with vitamin UN IVERSITY OF CAL I FORN IA
B1(#1) showed na Improvement over untreated
cantrol (#2) or #3, treated with B4 plus minerals

CALIFORNIA AGRICULTURE, SEPTIMBER 1988 15 ' Agricu"ure and Natural Resources UC MaSter Gardener Program



I\/Iyth When you fertilize you
GFSSRE (GOKS LI I

~

Fact CS NI AT AT SNJ

ATrees make their own food e
(carbohydrates) through :

PR ] Fertilizer
photosynthesis supplies plants

Symbol equation

APoor plant growth is often * ocorr om0 22 canone o, with nutrients
caused by other factors - and minerals -
. lllustration from:
Asoil, water, root problems,  biogyigeseweeby.com not food!
weather, environmental T T

Dawn redwood
was under-
watered; coast
redwood in back
has more
extensive roots
and doesn
water stress

conditions
Ainsects, diseases

Japanese maple
scorched & sun-
bleached
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Myth: Mature trees & shrubs need regular
GFSSRAYy3IaéE 2F FSNIAL A
Fact Fertilizer is usually not needed for older,

woody ornamentals e

AMost soils contain the nutrients
needed for landscape trees and
woody ornamentals.

AFor faster growth, recently planted
and young trees and shrubs may

benefit from nitrogen only.

73

3 4
X ?vf s o ?
w07 &
t P
‘
'
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TIp: Mulch with organic matter (wood chips, bark,
Oz2YL}Zauuv AyauSFER 2% [ LILIX
healthy soil = healthy roots = healthy plan

:

Alncreases biological activity
which improves soil structuregiety
porosity, aeration, fertility

AReduces compaction and
erosion

Alnsulates soit cooler roots
grow better

AConserves water
AControls weedg 0 & £

AProtects trees from
mower/trimmer damage

Almproves landscape
appearance
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Many nonrwoody plants
grow better when fertilized g

Lawns, vegetables, berries,
fruit trees, flowering
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| U2 AR 0KS & OKal @préagh ofa 2 d
applying fertilizer at the sign of any plant problen

Before assuming fertilizer is needed, do some
detective work:
A s the plant in the right location?
A How is the watering?
A is the soil too dry or too wet?
A is the irrigation system adequate?
A Are there any signs/symptoms of an insect
or disease? A
A Could a bad root system be the problem? ¥ &
Healthy roots are needed to absorb wate &y
and nutrients. -
A Try improving the soiluse mulch and
COMpOst.

Lace bug nAb

UNIVERSITY OF CALIFORNIA
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Weigh the value of

fertilizing a plant against =

the possible negative

plant and environmental PR

effects, as well as cost

Runoff from
landscapes
carry
pollutants,
Including
excess
fertilizer,
directly into
creek and
rivers
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Myth: Trees planted in lawns steal water
and nutrients from the grass
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Fact Turfgrass dramatically stunts the
growth of young trees due to chemical
Inhibitors in the grass (allelopathy) and
water & nutrient competition of grass

Tall fescue effect on Southern magnolia two years after
planting (turf-free area of 0, 4 & 196 sq.ft.) - trees in the
grass-free plots had trunk diameters up to 500% larger;
also greater height, more branches & larger leaves

TLF e ML N S Rt .
frats s s.-_' oL

Bt S
. -

Lawn gingko has fewer
branches, small, nutrient-
deficient leaves, a sunburned
trunk and poor growth

compared with the vigorous,
healthy ginkgoes outside the turf

Research information and photos provided by Dr. Richard Harris, former
UCD Env. Hort. professor; several studies were conducted between 1966
1969¢ one published studyHarris, Richard W. 19&&luence of turfgras

on young landscape tred&oc. Int. Hort. Congre$3:80
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Crape
myrtle two

grass at. . 4 B cars after §
least 12-1 planting
~ from a five
gallon and
31 years
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S I NBI KSft LJa
SNR G A A& H YRS
Lawn mowers & string trimmers
Injure cambium - cut off water &

food supply; reduces tree vigor
& growth; may lead to death

Vandals caused this damage!

< el S il
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Better yetc keep
trees out of lawns

Helps water
trees properly
too, as lawns
and trees have
different water
needs
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Myth: Securely stake trees to develop a stal
root system and strong trunk

Fact Rigid staking produces weaker trees
with less root development
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TIP Trees (like all plants) need movementalled

thigmomorphogenesisto grow strong. Plant growth
hormones (auxins) are reduced when movement Is restric
--Leads to:

Agreater height at expense
of trunk caliper
(thickness), taper and
root development

Atree bends away from the
stake due tq shading
g22R R2Sa )f Q
properly _— |

Areduced length and Rigidly staked t
number of roots upright; tree on the right grown

without a stake stands on its own

I €
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Tip:Use the twestake &=
method when staking <=
needed for support:

AFirst, remove the nursery stake. % < i Aways remove
(Never keep a tree tied to the — ke nursery
nursery stake.) ‘

APlace two stakes on either side
of the rootball.

APlace ties at théowestpoint on
the trunk where the tree, when
pulled to the side then released,
will return to the upright
position.

Aties should be near top of
stake; tree can move in the
wind without injuring the
trunk or snapping in two

AUse two broad ties to avo
injury to trunk tissue.

sta'ke‘_ 1

Staking photos #1,2,3
are froma 1978 UC
publication #2576
Staking Landscape
Trees (out-of-print).
Based on the research
of Harris, Leiser &
Davis, professors at
UC Dauvis.
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Recent staking examples
(stakes left too tall on most)
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