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What Is a Tree?

A tree is o woody plant Brak can grow to
e 15 Seet or \\t%er andl usually has a Sinagle
ke and a cron (Drandhed—out area) ot Bre

top.

Two KiNDs oF TTREES

Minnesota trees can be divided into two
main types: deciduous and conferous.

Deciduous trees crop treir leaves ead
autunn. Deciduous .
krees are somekinnes — VN
calledd angiospenvs, ~ -
Sroadless trees, or /

S
Nasdwoods. Oas, \ 4/ r~ 4{\
maples, and elwns / j/‘ f ) o
}\‘_

. \Hj
are deciduous .

trees, = ,zj j 'C/‘
ConiSerous & / /"-

Lees ase trees _,,]/______

Brat produce seeds

withouk Seuiks or

nuks. Mosk conSerous trees

Deas <eeds in cones, have neeclles insteac) of

Sroad leaves, and een Hreir needles in winter.
ConSerous trees are also calleck

%\.&N\‘\OSP&YW\$, everaéreex\s, ofr

soStwoods. Spruces, Sics,

and pines are coniSeous

trees.

SPRING Woob
LIGHT—<colL-oR.ED
I—A-YER)

SUMMER. woob
DARK—COLORED LAYE R)

s )(\&Lem: tulselilce cells

w

L Phloem: tubelilce

5. Oukes badl dead phoem;

Reabine THE RiNeas

A tree’s Lok s lice a \\iqupa\k It transports
waker anck nukrienks Stom the <ol ko Bre leaves.
It transports Sood in the Sorm of sugars Som
e leaves to Bre rest oF Hhe Lree.

The trunld is made up of Sive layers:

L lanes woock deadh xylemy;
<tores Soock anch
Supports the tree

5. OuTeER. BARK

4‘- Prrocem
it

3- _AMBIUM

[ ] |
ii XYI—éMt

Bhak wmove wakes anch

auktrents Scom

oots ko Bhe rest

o% Hne tree [7 ':/
. Comdium: l.o\uker :'

that produces

pnloem anch xylem
1. INNER.

cells trat move (!

¢ (called) gl
sap) Som leaves
to Bre rest oF Bhe tree

pootects Bre rest of the
tree.

Bwimad Ere cgow'u\% <eason, tre cells in

Hre camdium civide to malee new xylem andk
mhoem. I Spe l‘\qé \:\\&k civice qu'lc)kl\& anch acch

o Enic, light—coloredh layer. Lates in
Hhe <eason asowbn slows, anch
Bre new layer is darles anch
ST
You. con Sing a tree's
age oy counting, tre
nuber of darle fingg
You can also tell
somebthing, about the
ogowim conalitions Som
o tree's fings. T fings
meon %ood qrowthy, while
i ones inclicate EOU&&\
tines.



Spring

5;( ix\q6 S on &wo)éex\ir\o& time Sor Minnesota
trees. fs Bhe air warms, sap rises Som the
oots, cwr\kix\ck nousishnent o Bre Srandhes.

Conirerous trees develop new shoots. The
shoots expand to Sormn new stems andl
neecdlles. On deciduous trees, Suds ‘bea&'r\ to
“oell. Then they open inko new shoots andh
leaves.

BLoomMing BRANCHES
Most deciduous trees reproduce
Sy Qvom\i‘\cx Slowers. In <ome )
species, eadn Slower \Was ot
male and Semale parts.
Otners \\ave <eparate wmale
andh Semale Slowers. In
yet obhers, male anch

Temale pasts develo 2
" develop A- TrEE 52

on separate trees, THAT Has Lo

For seeds to Som, consPlcuous g
ZATKINS p’

pollen Som tre male
P&f{is W\(XS{: comne “\ko ITS BRANCHES L} J
conkact Wit Bre Semale  IN THE sPRING
PROBABLY

IS WIND—

POLLINATED.

HANGING FROM |2

parts. in Moy species,
pollen is casriedh oy
wind. In species with
Sragrant or showy Slowers, pollen

may e casriech insects.

Deciduous tree <eeds ase distbuted in
vasious ways, too. The wind casrles seeds
Witk Wingg, sudn 6 maple and aspen. Birds
anch mammals spreadd seeds Widden in Sruits
and nuts. Waker anch graviby also carry seeds
away Som treir parent tree.

Q
MapLE sEEDS HAVE “wiNes" Y A-sPEN caN
. 5
THAT ALLOW THE WIND To \] REPR.ODUCE BY f 13 REPR.ODUCE
HELP DISPERSE THEM. il SUCKERING. o= |/ BY STUMP
s I\ Vo SPR.OUTING.
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A- NEW TREE
DEVELOoPS WHEN
POLLEN FROM
THE MALE coNE
FERTILIZES THE
FEMALE coNE-

New c.ones, New Lire

Conerous trees \Wave
two inds of cones. The
male cones produce pollen.
The wine cascies pollen
‘c\\rour%\ Hre alir. Some
lands on Semale cones.
The pollen anch eqgd
So'u\ to malee o new
<eech. ke <eeds \wave
El\'\& ubl‘\qg.. that \elp
Bremn Sly Brrougn
tre alr when Brey
Sall Srom Bre
cones.

FenmaLe
<oONE

REep pINE conE Rebp eINE sEED

Many trees can ggow new trunles withouk
seeds. Aspens sench ouk shoots Som treir
oots. fs o result, they can coves a large asea
soon oSter trees ase \Warvestecd Cottonwoods
can sprout Som ggeen stides. Sometimes
Sence posts made Stom cottonwood sprout
oots andk Degin to grow! Some trees ggow new
trunles Srom S{:UJV\PS.




Summer

From ead L\k in Eae onor ‘\-“\CES untl lake ok r\lck\‘c,
stnmer sunshine provides the ener \ brees
needh to male new wood, twigg, andl leaves.

<EEDS To "1 REES
WMany tree <eeds

suanmer. Sunli

c%\\: and woisture sendd }j

oninoke in 7J))

e seed\ signals to begin to sprout.
Waker soStens the seedh shell andh /3

expands the Soodk inside. Aot [T o)
qrows downwasch. A stem pushes — )
up toward the sunlignt. .F

How TreEes Grow

Trees Qo {:\\(OL,LC%\OL,L\: Preir lives. T\‘\e‘i %k
Digger in trree places root Hips, cambium, and
Suds.

s T\e oots qrow longer as cells in Hhe oot
{:'tp$ divide.

e New shoots, twigg, and leaves Sorm as
Suds open and ggow.

* The trunld and Brandhes ggow Bndeer as
Be cambitm (the layer of cells beneabs
Hre Barld) malees new layers o xylem anch
woem (the cells trak casry waker, Suags,
and nukrients Up and down tre tree).

B~ FORMING NEW cELLS UNDER. THE BARIK AND AT
THE TIPS oF THE BRANCHES AND ROSTS) A TREE
&R.OWS IN DIAMETER,) HEISHT, AND EXTENT oF
ROST SYSTEM EACH YEAR.-

= 0
IREE eRowTH N~ N)
r’ -
I/ ) ?3
» \ <f) |
CROWN A\ L /2 e |
A < eRowTH |
W

Sust like people, a tree needs waker,
aukrients, ancl ener “ to qgow. A tree craws
waoker and nukrients Som Bre grounch theotgn
its roots. Like other plants, it uses enerqy
Som tre st captused by dloropnyll anch
other pigments in the leaves, to transSorm
coroon dioxide anch wakes inko suaar. TWS
process, calledh photosynthesis, talees place in
He leaves. The Sugas then travels theoudn
Hre Brandhes andl Erunld to nourish the rest

o% e Lree.

PHoTosyNTHESIS
). Olorophyll anc\ obner Picgﬂa\ks absorn
energyy Som Hre sun anch <tore & in
ggeen—colored, microscopic structures calledh
dnloroplast s,

L The tree tales in cardon dioxide Hneo
snall Woles in ks leaves calledh stomata.

3. Using Pre <tored energyy Hre tree combines
casdon dioxide with waker drawon Ly From
e roots to male sugar and oxygen.

4 The kree u<es Bhe suagas to ggow. \b
releases the oxygen to the air. TTrees \nelp
malee Bre oRYaEN e neeck to Stoyy alive.

L-EAF cROSS SEcTION

CHLOR OPLASTS
GREEN—coLoRED)




Tree Troubles

Trees Sace many threats in kodax&'s worleh.

DEVELOPMENT

As Wouses, S\\OPP'U\O6 malls, anch obner
Suildings spreadh across the landseape, trees
oSten tale a Wk Some ase cuk to malee oom
Sor development. Obhers are et in place, Suk
ase dOJY\&Qg‘.d Dy construction anch eventuially
che.

H-arrrur Non—NaTive INsecTs anp
DiseasEs

nsecks andl diceasges can wealeen anch \aill
trees. Some of Brose imported Som other
parts of Bre world ase among the most
devastating,.

DuTct ELm DISEASE

Dutdh elm disease, wWWEN S native to
EuroPg oept through Minnesota in the 10s
and 10s, \qtlu\o6
millions of elm trees.
Once—<s\hackech dk\k
<kreeks were eSt
base. Trees Baak
added Seauty
comSort, andh value
to homes wese
destroyed. s urdan
Soresters replaced
dead elns it
species Brak are not aSSected by the disease,
tre pooblem got etter. Buk in recent years
Dukds eln disease Was reared s ugly head

a%i“.

Hresy Mot

Cupsy ot 1S a
non—nakive inseck Baak eaks
leaves of deciduous trees,
wealcening them. It was
importech to the Onitedh
Stakes in Bre lake 8005,

inland Som Pre coasts.

Gupsy WotRS are sPreadlmck

EnmERALD A-st BorEr ()

TWS Asion insect was Sounal Il |
(NN in 2007\t con Wil an
oS\ tree within a yeax.

EURASIAN EARTHWORMS
AL eartwdon wms, i‘\duc)\ix\ck
analeworns anch night eraolers,
are non—nakive in Minnesota.
Easttoorms consuume Bre leas
lttes of Bre Sorest, causing, tree
seedlingg, Sems, wildSlowers,

andl potentially waker qualiby to
decline.

_oMMoN
AND ﬁl_ossY
BuckThHorN

These European
PLOJ\Eﬁ wesge
introduced to
Minnesota as landseaping sheubs. They
S,PYQO\C)\ < &Pldl\& CXO(DCX“\% ouk nakive plonts
anch disturbing tre woodland ecosystem.
Many communtties ase wodaix\o& to eliminate
Sudathorn From public spaces andh to
encousage poperty awners to destroy ik on treir
land <0 healthy native plants can Hrrive once

.

Veys to WenkiSication: Leaves are darl,
eqg—<haped, and pointed ak the
tip, Wit S;'U\el\& tootnech edqgs
Green leaves femain
on tre bree kil easly
winker.

(<_\ Hrossvy
&1 BUCK THoORN



Minnesotas Native Trees

Minnesota i Wome to S native tree species.

DEcIbUoUs

NorTHeERN
RED oAK

American Sagswoock
Amesican elon
Arcesican Wombeam
(blue Seeds)
Aresican motntain
XN

RBalsom poplar
(Salm—0S-Gilead)
RBigkooth aspen
(Lo\rcxe_kook\\ aspen,
poplas, popple)
Bittermut Welcony
Blodd ash

Black dherry

Bladd maple

RBladd ool

Bladd walnuk

Rox elder

Bur oale
Butterut
(UNINZININEAS

(\keuow dnesbant 0cld)

Eastern cottonwooch
Eostern
Nophombeam
(isord000))

Green ash (redh as\W)

- Hadderny
- Honeylocust
Ventuclay coSSeetree
— WMountain maple
_ Dortrem mnounkain

6\ (s\\owx&
ountain as\W)

— Dorthem pin 0all
(Sadk 60, Rill oal)

_ Dorrern reck 0ol

_ Paper birch

_ Pin drnerr N}

QULOJQ\'\O& aspen
(E‘E‘“\BU‘\% aspen,
poplay, \:Opple)
Red waple

Red mulderny
River birdn

Rocld el
Shagdarls Wdcory
Silver magple
SUPPG:\,& eln (redh
elon)

Sugas maple
Swomp white oals
WNte asW

Whke oacld

Willow

Yellow Siren

C_oNIFERoUS
_ Ralsam Sic
_ Bladk spruce
_ Eostern \Wemlod
_ Eastern redk cedas

_ Easgtern white

_ add Pi‘\e
_ Dothem wihite

afe G

drnoose species that ase richk Sor Pae <ite.

EASTERN
WHITE PINE

(SUJ\i\:&Y )

pine

cedhas

White

SPRUCE

_ Red pine
(Mo [NGAVY Pir\e)

_ lamaraod
(easgtern or
American lasdn)

- White spruce

DS Terent trees Brrve under diSSerent

condlitions. When PLOJ\E“\% trees, native species

ock dhoice. Tree proSessionals can Welp

To leam more about Minnesota's nakive

teees, dnecld oul Bre QoLLoooix\cx:
e Trees of Minnesota. Minnesota's Boolgtore,

order nunder 3-), whone: 800-L51-3157,
www.commamecia.state maus

* NMinnesota. Trees. Minnesota Extension

Service, order numbder BU-OOHZL=GO, whone:
BOO~-F B3k, Wwwextensionumnecu

o Nature Snanshots Trees & Snrubs,

ww.onrstakemaus/trees_s\hrubhs/index. Weml



Fall

n Sall, brees undles Q0 c\\ou\cke$ thatk \elp
Prem susvive winker.

DEcIbuoUs ~ IR.EES

The cool nights andl shortes days o%
autunn signal deciduous trees to shuk dowon
Bre ?—ooc)\—wxcﬂ(u\qS Sactories in Hreir leaves. A
venidrane Sorms hekeen the leaves anch wigg.
CX\LO(OP\*&U procuction stops.

Casotenolds—yellow, oranag, anch Drown
plggents thak were overshadowed Sy the geen
ANorophyll in Suwmer—\)ecg‘\ Lo show, m&)(ur\ck
He leaves alow witN akuenn color. I <ome. tree
leaves, reds and pusples appear when piggents
calledh anthooyaning ase produced. The leaves
eventuially Sall oSS

=
\\-_.,__ A C_ARSTENSOIDS GIVE colLoR, To n°
\ ,-K,M_ j‘“---.\\ SARROTS) CORN) SANARIES)
D) DAFFODILS) E&& YOLKS), /
~ACY RUTABAGAS) BUTTER.CUPS, /

T /I;}‘“ AND BANANAS AS WELL AS ”/
vl ”

1\ TREE LEAVES. J_/\ \;\_\b

At the same tive, the living tissue in
e tree’s trunle and brandres qpes Broudh a
process called hasdlening thob prepases trem
Sor winker. Hasdlening enalbles a tree to susvive
coldes weakhes. 1§ o tree were sudkdenty
exposed to winter temperatures in Suly ik
would e injured or die. But aSter it's qone
Brioudh Bhe hasdlening process, a tree con
survive temperatures Sar below Sreezing,

C_oNIFER.oUS TREES

Conerous trees also undergo Wasclening,.
Buk ey don't lose all of Beeir leaves in e
Sall. \nstead), Brey shed trem over time—mudy
as o dog or cak sheds hair gradually rabher
Bran gping, Daldl all at once.

The needlelice shape and waxy coating oF
coniferous tree leaves prevent them Srom dhrying
out in winker, when little & any liquid wakes is
availadle to Bhe tree.

The pyramic shape oF conlerous trees \elps
Ieer brandhes Som Brealting, o8 Srom the
weidnt o <naw Brak accumulakes on Bre neeclles.

&eTTING READY For. WINTER.

) fs days get shorter and the temperatuse
drops, deciduous trees wroduce o Normone
calledh aoseisic acich. TWS Wormone signals
Hre tree o Huilel a menirane, callec) Bre
abscission layer, Baak cuts the leas oSS
Scom Bre rest of Hre tree.

L The leaves stop photosynbhesizing andl the
Norophyll Sades. The lea§ tums color andh
Salls ko Bre gsounch.

2, The membdrones sur\'ow\di‘\o& Bre tree's
cells Secome more permeadle. TS allows
waker to eep ouk <o it wont Sursk Bre
cell when & Sceezes,

L Momals, insects, ?rm\cg, anch Dackesia

on tre qérow\c)\ elp
decompose the Sallen
lecves. Decomposition
) reoycles tre leaves
Z nukrients and adds
4 or%x\ic makersial to
He soll.

L_EAF BUD ( NE)xT

éfd/’:_\% ~vEAR's LEAF
<A
[1/7/\,/
A-BscissioN LayER. |
FORMS

L_EAF DR.oOPS oFF WHEN
ABSCISSION LAYER., WEAKENS

L EAF scAR. REMAINS WHERE
LEAF WAS ATTA<HED



Winter

Living, trees contain water. Wiy dont trey
Durst open in winter, Since waker expands
when ik Sreezes? The waker inside cells
conkains loks of dissolved sulnstances. These
lowes Bre Q—ref_z'u\% temperature. nsides of cells
also lade skructures Bhal waker needs to <tact
S‘r(ee&ix\cx

fAs the temperature crops, waker in Dekuween
e tree's cells Sreezes Sirst. TWS crowds waker
out of the cells, WA\ Decame more permeatsle
during, the process of hardening, in tre Sall.
The concentration 0% dissolved substances in
Bre woker inside tre cells increases, lowesing ks
Sreezing point even Surther,

C.oLp ApapTaTioNS

D& Serent trees can susvive d§Serent
temperatures. ASter Bhey have gone Prroudn
hasdening, fedk ool can susvive temperatures
0% —HO®F. Spruces, balsam Sig, qualding aspen,
ancl obher trees Sound in Bre Sar north can
susvive temperatures selow —100°F!

Because they leep treir leaves, conSerous
trees can P\\otos\g\‘c\\esize n winter ancl eas L\k
Spring,. Some deciduous trees, sudh aS aspen
anch cotbonwood,, can photosynthesize even
without leaves because they have dnlorophyll
in Ereir Dadd, TS allows Bre trees Lo malee
sugas Sor tremselves year—oundh.

Zﬁé :
ipf’ti

L/t/’i
/ /(L

ElahT TiPs To Here Trees In WINTER
). Plank Ox\l\.& nakive trees.
L Woker conSerous trees {:\\O(OU“C&\L\& N s,

2. Stop US“\% ‘\'L\:ro%ex\ Sectilizes near
trees in lake suwnner.

H. Wraps young smooth—darled trees wibh leradt

\/

paper secusredh with masking tage to
prevent altemating Sreezing m\d ’c\\m,ou\o(S
Som damaging, Dark.

5. Suround Bre lower trunle with \Wasdware
clobh to protect Som gnawing animals.

b. Sereen conirerous trees with burlan

% ‘\,\l{/‘i{ — ""\.r{ > on the south andl west to prevent
=tz P"' NS /__:\#: pr\"_.h-;-——-— N winker "‘Dfow‘\'u\aé.“

o — . N
B f"‘L:’/- /ﬁL;‘J T\N T 1 bdonk shake snow or
— & a5 ice Srom trees in winker.
“1/>_ 4
f \ 3. Staple a Solded index casch
Ii \ \) over the top Dud of young whike
Sl — pires to discousage dees Srom

‘\i‘D‘DU‘\o6 Hem.




The Value of Trees

Trees help Wamans andl obker Liv'u\qé ’c\\'u\q? N
(‘(\Od\.& WAYS. (\mm\ck Haem, {"\‘\e\‘k
* Remove carbon chioxice (a cgee:\\\ouse qécxs)
ancl other pollutants Stom the alc
* Produce oxy
* Provide Soock ancl shelter Sor
wilcdS-e

* Provide woodk procucks 2/

* Adck Deauby to Bre (
lanchscape .\

* Provide a pleasant <=7\ ?/G
envisonment Sor Y N
recreakion ) \/ 7

* Help recuce
residential enesqy ‘
consumption Sy K/y ,

Shading homes /, W
N stnmnes anek / /
Sheltedng them  //

Som wind in winker

* Help protect streams andl lalees oy
reducing, (UnoS$

* Reduce noise pollution by absorbing
sounch

* Increase property values.

Researdh has shown that trees can provide
up o $1 in beneSits eadn year Sor every $
investedh in caring Sor them. Benelits include
increased property values, pollution contral,
anch energy SaVIngS.

C_EDAR.

Keep
WerLn!
* Plant trees. Malce sure they are fight Sor

He site.

* Help ceer trees healbhny For example: Wakes
trees dusing diy periods; avoldh woundling
Dok with lawn mowers ancl weed wWRS;
<talee smnall—chicaneter, newly plonted trees
to qlve them added support; mulds trees
to help rekain woistuse in Bre <oil.

* Celebrake Arbor Day andt Acbor Month. In
Minnesota, Ardor BO‘\X < Bae logk Fo 'ld&\& N
Apcl anck Moy S Acdor Montn.

e Soln—or establish—a local tree committee
or Doasch

e Co ko wwwMNkrees.ora, Minnesota's
one—stop WD <site Sor inSormnation on trees,
teee care, anch kree—relakech organizations.

sgsss A HeaLTiy ParT oF Your

H-ow To Use THE Back orF Tiis
Poster. WiTh STubeENTS—
* Use the parels on the Dadd of the
poster with the Sront design to create
o bulletin Soasah.
* Distrlbute coples of the parels to
studlents.
* Copy parels and have students paste
Brem inko o ypurmal o whdn Brey addl
additional comments andh drawings.
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