Woodlot Management
Home Study Course

Module 7
Woodlot Ecology

Preface

An educationa priority of the Nova Scotia Department of Natural Resourcesisto help
woodlot owners increase their understanding of forest ecology and management.

Aspart of the Department'sHome Study Program, thismanual will helplandownerslearnhow
their woodl ot worksfroman ecol ogical point of view. Other Home Study manual sintheseriescover
specific woodlot management techniques.

This module on Woodlot Ecology is divided into five lessons:

L esson one: Introduction to Ecology and the Forces Which Shaped Y our Woodl ot

L esson two: Cycles, Rhythms, and Seasons. Systems Which Make Y our Woodlot Work
L esson three: The Structure and Interdependence of the Woodlot Community

L esson four: Plants and Trees: Growth and Changes Over Time

L esson five: Human Disturbances and Woodlot Stewardship

Attheend of eachlessonyouwill find aTrue/Fal se quiz totest your understanding of the
material. Theend of themanual containsalist for further reading and aglossary which defineskey
terms used in the module.

This moduleis the seventh in a series of
Woodlot Management Home Study Courses
produced by the Nova Scotia Department of Natural Resources
with Development funds provided under the
COOPERATION Agreement for Forestry Development (1991-95)
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Lesson One

Introduction to Ecology and the Forces that Shaped your Woodlot
Introduction

Whenever you change something on your woodl ot you affect acomplex and interesting
community. Americannaturalist Jack McCormick callstheforest “ nature'scity” . Hepaintsavivid
pictureof adensely populated community withhighrises(trees), shops(plantsontheforest floor) and
basement apartments(underground dwellers). Themost obviouscitizensof McCormick’ scity are
farmers(greenplants) that sustaineverybody. Animalsarefull-timeor part-timeres dentswho plant
seeds, harvest plants, and perform clean-upjobs. All residentsmust intheir ownway findfood, light,
water, and space. It isaharmoniousbut not atranquil city. Thisisaplacethat bustleswithlifeand
death, whereall residentscompetewith each other and, at the sametime, depend on each other for
survival. Theforest “city” and its ecology (how it works) is the subject of this module.

Thisfirstlessondefinesecol ogy, explainstwoimportant foundationsof theforest city - climate
and soil, and gives a brief history of woodlotsin Nova Scotia.

Definition of Ecology

Theword ecology comesfrom aGreek word meaning ahouse or placetolive. Today it
meansthestudy of livingthingsandtheir rel ationshipto each other and their environment, home, or
community.

Thisstudy canbeonglobal scale. Worldforest ecol ogy isthestudy of foreststhroughout the
world, and their relationship to each other and the earth asawhole. The term ecology can also be
appliedinamorelimited sense; for example, wecantal k about theecol ogy of theearthworm. Inthis
case, theearthwormisexaminedfor theway itlivesandfitsintoitsenvironment. Inthismodulewewill
be looking at the ecology of awoodlot.

Ecologically speaking, your woodlot isacomplex association of plantsand animalsknown as
ecosystem . Anecosystemisacommunity of plantsand animal swhichinteract through aseriesof
cycles and processes on a particular site. Non living factors such asthe air and soil are also an
important part of any ecosystem.

I mportance of Under standing Ecology

People havebeeninterestedintheir environment sinceprimitivetimes. Inearlier dayspeople
needed to understand plant and animal communitiesasamatter of daily survival. Today, wedon't
dependontheforestsinthesameway, but westill cannot survivewithout ahedthy, cleanenvironment.
Withmoderntechnol ogy, wehaveatremendousinfluenceon our natura environment. Headlinesinthe
newspaper, radio and television programs all tell us how destructive we can be in thisrole.



It'simportant to understand woodl ot ecol ogy becauseour actionsinfluencetheway aforest
ecosystemworksand changes. If weunderstand natural systems, wecanactinwayswhichwill help
our woodlots stay healthy.

Woodl ot ownershaveanimportant roleasplannersintheforest city. Y ou are stewards of our
forestsand most NovaScotiansareproud of their woodl ot heritage. Becauseof theimportanceof our
forests, woodlot ownershaveagreat responsibility to ensurethat thefutureforestsof NovaScotia
remainhedthy. Whenever you carry out anactivity suchastreeharvesting or building aroad, you affect
thewoodl ot ecosystem. Understandingthesystemyou areaffectingisparticularly important because
over half of the province's forested land is owned by about 30,000 woodlot owners.

Woodlots in Nova Scotia have many uses. Besides economic uses like the production of
timber, pul pwood or firewood, woodl otsareimportant habitats or homesfor animalsand plants.
Woodlotsarea so placeswherewespend our |ei suretimefishing, hiking, birdwatchingor enjoying
other aspects of the outdoors.

Aboveal, it isimportant to understand that people are a part of the forest ecosystem and
depend on it for survival.

All thefood we eat comesfrom plants, or animalsthat eat plants. Without the oxygen that
plantsrel easeintotheair, wecould not breathe. Forestshave sometimesbeen calledthe®lungs’ of the
earth.Y our woodlotispart of thisbreathing system. Without treestoact asair filters, our worldwould
benoticeably morepolluted. About 0.5 hectares(1 ac) of treescanremovea most 13tonsof dust and
gases every year from the surrounding environment.

The Nova Scotia Woodlot: Climate, Sail, and History
The Acadian Forest

The Acadian Forest coversabout 80 percent of theland areain Nova Scotia. Thisforestisa
trangition zonebetweenthenorthern coniferousforest which containssoftwoodssuch asfir, hemlock,
spruce, and pineand the southern deci duousforestswhich containshardwoodssuch asmapl e, oak,
popular, and birch. Much of theforested landin NovaScotiaismixed, contai ning both hardwood and
softwood. However, there are many areas that are purely softwood and hardwood.

It'sdifficult to characterizea"typical woodlotin NovaScotiasincethe provincehassix distinct
forest regions. Theseregionsrangefromthered spruce-heml ock-pinezoneof the AnnapolisValley
to the sugar maple-yellow birch-fir areas of Cape Breton (Figure 1).

Nova Scotiawasformed several hundred million years ago when two continents met. The
landscapeof that timewasvery different fromwhat wehavetoday. Likemost of Canada, NovaScotia
wasoncecovered by glaciersbut becauseit wasat theedgeof thehugeicemass, theicemovements
caused many variationsinlandforms. Whenglaciation ended about 10,000 yearsago, itleft behind
sediment and depositsof varying sizeandform. Currentland formswereshaped by icemovements



when thethick sheetsof icemoved acrosstheland. Asour climatechanged, conditionsbecamebetter
suited for growingtrees. Soon after, forestsof spruce, fir, and birchbegantogrow. Over time, other
tree species al so became established.

Many of thebirds, mammals, animals, fish, reptiles, amphibians, and insectsweknow today
also became established at thistime.

Fivethousand yearsago, beforetherewere pyramidsin Egypt, native North Americanshunted
gameand usedtreespeci esthat arestill present today. A stimepassed, European settlersbrought new
plants and animals to our province, sometimes purposely, and other times by accident.

Despiteitssmall size, Nova
Scotiahasavery diverselandscape FIGURE 1, THE FOREST REGICNS OF NOVA SCOTIA
and habitat. This has happened
because of the way ice moved
across our province, and because
weareatransitionzonebetweenthe
warm southern and harsh northern
climates. After thelast glaciers, the
climate and soil of Nova Scotia
becameroughly what they aretoday .
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Theclimateandsoil onyour woodlot
are two of the many important

factorsthatinfluencewhat livesand B soruco FisCoact Zowe
grows there and the patterns in S
which they occur. These physical

factors make up the forest site.

Climate

Generally, our climatehasampl eprecipitation, awidebut not extremetemperaturerange, and
alateand short summer. Our varied climatecan changedramatically from day today andfromone
placeto another. Anyonewho hastravel ed acrossthe province knowshow diverseour climateis.
Listeningtowesather forecastsontheradiotellsusthat oneregion may havequitedifferent weather than
another.

How closeyour land liesto the coast affectsthe humidity and temperature of your woodlot.
Climateal sochangeswith el evation. Withinyour ownwoodl ot theremay beland formsand weather
patternsthat createclimaticdifferences. A smal depression might causefrost damagetooneplantwhile
another plant close by receives no damage. On any given day, one part of your woodlot may be
sheltered and warm, another may be open and windy. Thesedifferencesinlocal climatearecalled
microclimates and can affect plant and animal growth and presence in your woodlot.



Climate isresponsible for the following essentials of life on your woodlot:

* light and gases in the air needed to produce green plants
* heat to warm the soil and air so plants can grow

* alr movement to create wind to spread pollen and seed
* precipitation to supply water

Light

Energy intheform of sunlightisrequired by all living things. Solar energy fromthesunisthe
main fuel of the woodland city.

Without solar energy, plants could not manufacturefood. Theamount of energy producedis
impressive. Just 2.5 hectares( 1 ac) of beech-mapl eforest can useasmuch solar energy inoneyear
astheamount of el ectricity neededto supply anaveragehomefor 50years. Therefore, oneof themost
important aspects of aclimate isthe amount of light, or solar radiation received by the woodlot.

Thetops of the treesform the forest canopy and receive the greatest amount of light. The
densenessor thicknessof thecanopy determineshow muchlight will filter totheforest below. Even
inoneday thelight changesconstantly, depending on clouds, smoke, or other factors. Someplants,
likemoosemaple, grow largeleavesin order to take advantage of thelimited amountsof lightinits
early growth stages.

Light d so actsasasignal toinhabitantsof thewoodlot. Theshortening daysof summer trigger
achemical reactionintreesthat slowsdownthegrowing process. Inthesameway, thel essening of
light in the fall will signal birds to migrate south or snowshoe hare (rabbits) to turn white.

Temperature

Forests are important moderators of temperature. The earth absorbs heat during the day.
Although thesunisthesourceof theheat, heat refl ectionand radiation play animportant roleinhow
cold or hot the temperatureis.

Duringtheday, the sun shinesontheforest. The canopy actsasan umbrellaand much of the
heat isreflected off itstop. Although somelight filtersdown, theforest floor stayscool er thanitstop.
Duringthenight theforest floor slowly rel easesand radiatesthestored heat. Thecanopy now actsas
aninsulator to keepinthisradiating heat. If forestsare not present, more heat staysontheground,
creating higher temperatures. Thetemperaturerangefoundinyour woodl ot determineswhat kindsof
plants and animals live there.

All plantsand animal sfunction best within aspecific temperature range. I njuriescan happen
if temperatures changetoo much, too quickly, or at thewrong time. If wetalk on acoldwinter day
without theright clothing, wemight get frostbite. Plantsreceivesimilar injurieswhentheweather istoo
cold during the growing season. Frost can damage flowers and leaves, and crack woody stems.



Alternate freezing and thawing can cause upheavals in the soil and uproot plants.

Animalslike snowshoe hare and deer adapt to the cold by growing heavier coatsin winter,
whileother animas, such asthechipmunk, becomeinactiveinunderground burrows. Thegroundhog
isone of the few animals that truly hibernates for most of the winter.

During periods of above average heat or prolonged high temperatures, excessive |0ss of
moisture is the most common injury to plants, trees, and animals.

If mammalsaretoo hot they pant or sweat to cool down. Theses actions cause water to be
evaporated. However, they can not do thisfor too long before they need to replenish their water
supply. In asimilar fashion, plants can only give off water for so long before they need to be
replenished. Treeswith needles have adapted to withstand temperature changes. Thesmall, waxy
surface of the needle does not lose as much water as alarge, hardwood |eaf.

Unusual changesinweather patternscan present unique problemsto animalsand plants. For
example, svalowseat only insectsthat areflying. They candiefrom starvationif itisnot warmenough
for insectsto fly when the birds return in the spring.

Wind

Wind or air movement playsakey roleinthenatural cyclesinawoodlot. Although wewill
discuss these cyclesin later sections, the following are some important functions of wind:

- Itisanecessary component of thewater cycle. It controlshow much moistureevaporates
from plants, transportswater vapour fromlakesand oceanstoland, and movesaroundrain
and snow.

- Itmovesatmospheric gaseslikecarbon dioxidewhich makestheproduction of greenplants
possible; circulateshot and coldair which createweather patterns; and dispersespollutantsin
theair.

- Itisatransportation system for pollen and seeds, aswell assmall animalslikeinsectsand
spiders. Birdsalsoglideandtravel longdistancesinitsair currents. Many strangeand unusua
birds are "blown" to Nova Scotia after a heavy windstorm.

- Itinfluencesthesi zeand shapeof treesby constantly blowing fromonedirection, causing
swaysor leans. Windin coastal areasoften carriessalt. Thecombination of thedrying effect
of windand salt, and constant movement of windinonedirection, canbeseeninstuntedand
leaning spruce or white pine trees along the coast of Nova Scotia.

Although wetend to noticetheeffect of windintheforest after amajor windstorm, breakage
and blowdown occur onaregular basisespecialy aongtheedgesof clearingsand cuttings. Thewind
breaks branches and tops, but it can aso cause breaks or tearsin treeroots. If thewind catchesan



unprotected treetop, uprooting canoccur. Inwell stockedwoodlots, thewindisbaffled by thetrees
and the chilling effect of the wind isreduced. Animals will often find shelter in these aress.

Soil

Soil isanessential part of theearth'ssurfacebecauseit storesthenutrients, minerals, and water
necessary for plant and animal survival.

The crust of the earth is made up of many types of rocks. Asthese rocks weather or break
down, they help produce soil. Soil holds plants and trees upright. It is also home for many
earth-dwelling bacteriaandfungi that arenecessary for treeand plant growthandfor burrowinganimals
likegroundhogs, chipmunks, and mice. Thehealth of theforest ecosystemisaffected by soil fertility.
Sail nutrients are necessary for healthy plants which provide the essentials foods for animals.

Thesoil onyour woodlot may havedevel oped fromtheoriginal rock material or it may have
been carried there by water, ice, or wind. Many of Nova Scotiassoilswereformed after theend of
theglacia periodwhen previoussoil swereswept away . Soilsareconstantly being madeand changed
because of erosion and plant and animal decomposition.

Climate, plants, and animals also affect the make-up of soil. The amount and rate of
precipitation and thefreezing and thawing of thiswater affectshow quickly rock weathers. Over time,
rainfall seepsinto cracksintherock and dissolvesminerals. Climatic conditionsal soinfluencehow
plantsgrow, whichinturnaffectstherichnessof thesoil. Plenty of earthwormsand small insectsand
animalsinyour soil will keep it loose and rich. Well talk more about theimportance of small soil
animalslater.

Soil Types

Generdly whenwetalk of soil typeswearereferringtothetextureof thesoil. Most soilsare
characterized by sand, silt, or clay. A near equal mixture of these three materialsis called loam.

At certaintimesyoumay haveheard peopletalking about how well drainedasoil is. Thisrefers
tohow water movesinthesoil inrelationtothewater table. Drainagepatternsarerel ated tothekind
of material whichmakesupthesoil. A clay soil will holdwater whilewater will passthroughasandy
soil. Inpoorly drained areas, thewater tableliesabovethe surface of the soil causing boggy or wet
conditions.

Sail Profiles

When someonetaksabout doing asoil profilethey meanthedifferent layersor horizonsof soil
youwouldseeif youdugapit. Usualy soil islayeredinthefollowingway (Figure2). Remember that
all of these layers may not always be present.

1.Litter. Thefirst layer containsrecognizabledecay of leaves, fruits, seeds, and plants. The



litter insoftwood foreststakeslonger FIGURE 2. SOIL LAYERS
to decompose than hardwoods. The
needlesfrom softwood treesmakethe
soil acidic, andasaresult, thereisless
lifein the soil to help decomposethe /
needles. Whenta king about woodlots,
thewordlitterisapositiveword. This
litter, unlike much of human litter, is
useful and necessary to the forest
ecosystem.
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2. FEermentation layer (semi-
decomposed litter). Some of the
original decayed matter is
recognizable. Hardwood|eavesmay
gtill haveske etonized midriffsleft, but
most of the leaf surface is gone.
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3. Humus (decomposed litter). In
this layer, you can't recognize the
origina material. Thefirsttwolayers
areliterally teemingwiththousandsof
insects and other small animals, and
millionsof bacteriaandfungi. Earthwormsarean exampleof asoil animal. They canhavea
largeimpact onsoil structure. Asthey burrow, thewormseat thesoil, passingitthroughtheir
digestivetract. Earthwormsa so eat decayinglitter which decaysfurther whenit passesthrough
theworm'ssystem. Their continual burrowingoverturnsthesoil and createsbetter growing
conditionsfor plants. An English scientist estimated that theamount of soil passingthroughthe
digestivesystemof al theearthwormslivingon 2.5 hectares(1 ac) of land couldrangefrom
4 to 36 tonsin one year.

4. A Horizon. Thesurfacelayer of minera soil. Water generally leachesnutrientsfromthis
level tolower soil levelsor intogroundwater. Asaresult, rootstravel throughthislayer taking
up some of the minerals required to grow.

5.B Horizon. Thislayer is sometimes called the accumul ation zone where minerals are
deposited and accumulated. Most root systems are here.

6.CHorizon. Thisareacontains parent rock materia sthat helpto develop soil. Soil iscreated
when parent material gradually breaksdown. Somewater seepsthroughthislevel to deep
storage areas. Bedrock is normally below thislevel.



History of Nova Scotia Woodlots

Forestsin Nova Scotia have been changing since they began. Some of these are natural
changescaused by wind, insects, diseases, fire, and lightning. Other changeswerecaused by people
asthey cleared land for agriculture and harvested trees for various other purposes.

Fire

Most forestsintheworld have burned at onetimeor another. Firesoccurred naturaly through
lightningor weredeliberately settoclear land, improvegrazing, clear underbrush, or combat insects.
Itisonly in this century that humans have systematically attempted to control fire.

Fires can aid the beginning of lifefor trees by clearing forest litter, cracking open conesto
rel ease seeds, and reducing competition for spaceand light. Jack pineisdependent onfiresinceits
cone are sealed with aresin that only opens at high temperatures.

Every year the earth experiencesthousandsof lightning stormswhich cause about 43 percent
of theforest wildfiresaroundtheworld. InNovaScatialightningisresponsiblefor only asmall fraction
of forest fires. Here, about 99 percent of all forest fires are started by people.

Human Changes
Forest cutting by people has taken place in Nova Scotia over the last 300 years.

Ourforestshavebeen cut asmany asthreetimes. Woodwasharvestedin colonial timesfor
ship masts, lumber, andhomeheating. M ost of thiscuttingwasdonewithout thefutureinmind. This
kind of harvesting, called highgrading, gaverisetoinferior forests. Only thebest treesweretakenfor
lumber and ship masts and poor quality trees were left to regenerate the sites. Other trees, like
hemlock, were cut and stripped of their bark for use in tanneries. The woodlotswe havein Nova
Scotiatoday are the result of many years of human intervention and use.

A great deal of land wasalso cleared for agriculture. In 1900 there was about threetimes as
much clearedlandin NovaScotiaasthereistoday. Abandonedfiel dsand pastureshavenow grown
back into white spruceforests. Thesewhite spruceforestsare now old and many arebeing cut for
pul pwood.

Summary

Theinfluence of climate, water, and soil interact to determine what plantsand animalswill
survive on aspecific forest site. Each forest siteisalso aproduct of its past history and use. These
elements shape the devel opment of your woodlot and the distribution of what livesthere. When
anayzing awoodlot ecosystem, all these factors must be considered.



I naddition, each component isinfluenced by another. Y ouwill noticein thismanual that there
isacongtant stressontheinterrel ationshi psbetween different aspectsof thewoodl ot ecosystem. That's
becauseecology, inessence, isastudy of interrel ationships. Inthenextlessonwe'll ook at how the
forest community uses these components of the forest site.



Lesson One Quiz
Answer - Trueor False

1. Ecology isthe study of living things and their relationship to each other.
T F

2. Forests cover 55% of Nova Scotia's |and area
T F

3. There are three different forest regions in Nova Scotia.
T F

4. A forest site describes the kind of trees that grow in agiven area.
T F

5. Trees stop growing because the amount of daylight decreasesin thefall.
T F

6. The most common injury to plantsand animals during high heat periodsislack of
water.

T F
7. A well drained soil isfound where water lies above the tree roots.
T F
8. Forest litter means garbage that humans throw out.
T F
9. Thereisalot of virgin forest in Nova Scotia (forests that have never been cut).
T F
10. Thereis more cleared land in Nova Scotia now than in 1900.

T F



Lesson Two
Cycles, Rhythms, and Seasons. Systems That Make Your Woodlot Work

I ntroduction

Within any human city there are important systemsthat keep it working. Our cities have
electrical and water systemsandwaysof distributingfood. Thecity isdifferent duringthenight than
duringtheday, and from seasonto season. Thenight- shift worker at ahospital hasanentirely different
livingpatternthan ateacher. Asseasonschange, sodocities. Lucky travelersmigratetothesuninthe
winter whiletherest of usput snow tireson our vehicles. Similarly, theforest city has systemsthat
respondtodaily and seasonal changes. Thislessonlooksat theimportant cycles, rhythms, and seasonal
changes in your woodlot.

Natural Cycles

Theforest ecosystemneedsfuel andwater tokeepitrunningefficiently. Energy fromthesun
flowsthroughtheecosystem; water and nutrientsmovethroughthewoodl ot incyclesbecausethe
processiscircular - fromtheair, totheplant, totheanimal, totheground, then back totheair; or from
the soil, to the plant or animal, then back to the soil. A fundamental principle of ecology isthat
everything is connected through these cycles and flow of energy.

Understandingtheseinterconnectionsisimportant becausethey arethefoundationsof dl life.
Aswell, achangeinonemay bringabout changesinanother. Energy flow, water and nutrient cycling
canvary dependingontheclimateor soil of any forest site. However, thegenera processesarepresent
on every woodlot.

FIGURE 3. PHOTOSYNTHESIS: HOW TREES
Ener gy F|OW MAKE FOOD EMERGY

Photosynthesis

Solar energy in the form of sunlight is
congtantly bombardingtheearth. Throughachemica
processcalled photosynthesis, plantsareabletouse
thisenergy to producefood, water, and oxygen. The
foodformedinthisprocessprovidesthebasisforall
life on earth.

Photosynthesis is one of the most basic
chemical reactions and aso one of the most
important to understand.

Simply put, photosynthesisis a process
wheregreenleavestrap sunlight anduseittocreates
food energy (sugar or glucose) sothat theplant can
grow (Figure 3).
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Green plantsarethe energy factories of the forest ecosystem. Leaves or needles of the plants
andtreesarethefactory workshopswheresugar isproduced. Photosynthesi scan not occur unless
chlorophyll, thegreen pigment foundin plants, ispresent. When sunlight shinesonaleaf it put energy
intothechlorophyll. Thechlorophyll usestheenergy totakethehydrogenand oxygenfromwater. The
oxygenisthenreleased (respiration) intotheatmosphereso that animals, including people, can breathe.

Hydrogen is combined with carbon dioxide from air to form asimple sugar. Treesapisa
mixtureof sugar, water, and minerals. Thisrunsthroughthetreeand keepsthewhol efactory working
and growing.

The Food Web

The energy produced in
photosynthesisflowsthroughthe
woodlot in the food web.

Energy flows(Figure4) through
the woodlot in a series of
interconnected food chains that
bind all citizensof theforest city
together.

Food chains are away of
describing "who eats who or
what" intheforest. For example,
a:_;\phld eals sap from plants, a Figure 4. Energy Flow in aWoodlot
spider eatstheaphid, adragonfly
eats the spider, asmall bird eats
the dragon fly, and a hawk eats
thesmall bird. Eachmember of theforest community ispart of aparticular chain. Figure5showssome
sample food chains.

Green plantsarethemostimportant member of food webs. Bes destrees, therearemany other
plantsintheforest ecosystem; such asgrasses, ferns, mosses, wildfl owers, and shrubs. Thenumbers
andtypesof theseplantsvary, depending onthesoil andlight conditions. Theseplantsareimportant
because they provide nutrition to the trees above them and food to animals.

Plants and trees provide food for animals which eat them such as deer, caterpillars, aphids,
bugs, mice, squirrels, and groundhogs. These animals are called herbivores.

Carnivores, such as bobcats, are mainly mesat-eaters. Snowshoe hares, which are plant-eating
animal's,arecommonfood of bobcats. Other exampl esof carnivoresincludehawksand owls. Ittakes
many micetofeedapair of great horned owlssotherearealwaysmoreherbivoresthancarnivoresin
your woodlot.



FIGURE 6. THE WATER CYCLE

Some animalssuch asbearsarecalled
omnivoresbecausethey eat both plants
(eg. blueberries) andanimals(eg. grubs).
Other examples of omnivores are
chickadees and raccoons.

The busy forest dwellers who
handle recycling intheforest are called
decomposers becausethey break down
forestlitterintoausableformof nutrients.
Soil animals (worms, mites, springtails,
beetles,insectlarvae) break thelitter into
smaller piecesand bury them. They also
churn the soil so that small bacteriaand
fungi come into contact with the
decomposed material. Bacteria, which
makeupthebiggest portion of theforest
floor decomposers, have alargerolein
the decomposing process.

Less than one half of one percent of
theseimportantanimalsarevisibletothenaked
eye. Inasguarefoot of thefirst layer of soil ina
hardwood forest there may be apopul ation of
ten billionrecyclers! All throughtherecycling
process nutrientsare being used by plantsand
animalsto continueliving. Someof thefoodis
used quickly and recycled again.

The Water Cycle

Alongwith food, water isanother important component for life. Plants need water to make
food andtomovenutrientsthroughtheir system. Animal, including people, needwater tolive. Infact,
over three-quartersof ananimalsbody weight iswater. A water sourceonyour woodl ot will attract
many birds and animals.

The water cycle (Figure 6) uses energy from the sun asits driving force. Solar energy
evaporateswater from the oceans, | akes, ponds, and streams. Thiswarm, moist air risesand forms
cloudsof water vapour. Wind movesthecloudsover theland wheresomeof thewater fall sassnow
andrain. Méelting of winter snow helpsbuildlargegroundwater suppliesneeded by plantsandtreesin
the spring.

Air temperature determineswhether water fallsas snow, ice, or rain. Some water evaporates
immediately back intotheair and someisrel eased by plants(transpiration). Water falingonthesurface



of theearthfiltersthroughthesoil and collectsasgroundwater. Therest enterswaterwaysleadingto
lakes or oceans where the cycle starts again.

Woodlotsareimportant because of their effectsonthewater cycle. If treesand plantsare not
present, thewater that fall sasprecipitationwill runback intotheground, but littleis" breathed" back
into the air.

The Nutrient Cycle
Nutrient cycling refers to the movement of al the mcyre 7. wutRENT GYoLNG v A woopLoT

nutrientsnecessary for life, including soil nutrientsand
gases from the atmosphere.

Nutrientsin the soil generally include nitrogen,
sul phur, phosphorus, potassium, and calcium. Mineras rf,-_-';i;_‘:5
such ascal ciumand potassiumarecreated by theeffects ¢ ok
of weather onrock. Magnesium, iron, boron, zinc, and “%if : o
sodium aredsoavailableinsmall quantities. Phosphorus ﬁ_%:_ e
comesfromdecaying plant matter. Sulphur and nitrogen ;
originaly comeform the air.

AoA

nETEa s

Nutrientsmovefromoneecosystemtoanother mainly
by meansof water flow. for example, nutrientsfromthe
forest movetotheoceansby way of streams. However, within each ecosystem, suchasthewoodlot,
thereareal so specific patternsof nutrient flow (Figure 7). Eachnutrient hasitsowncycleor cycles.

Some nutrients have different ways of being moved in the woodlot. In many cases these
movementsareclosdly linkedtofood chains. hereareafew specificexamplesof how small amounts
of nutrients may be cycled in your woodlot:

A) Potassiumfromwesathered rock inthesoil istakenup by red mapleleaveswhicharethen
eaten by deer. Eventually potassumwill bereturnedtotheforest floor intheurineof acoyote
that ate the deer. Thisisonly one example of how potassium is cycled; there are any more.

(B) Decomposing leaves release sulphur into the air; sulphur then fallsintherainand is
absorbedinthe soil; microbesinthe soil turn the sul phur into ausableform; plantstakeup
sulphurintheir leaves, ananimal eatstheleaves, and excretesthesul phur initswaste, andthe
cycle starts again.

(C) Evendight soil differencesresulting from different underlying rock can bereflectedinthe
nutrient content of aplant. Scientistsstudying snow geesefound that they couldidentify where
the geese had bred by looking at the chemical composition of the bird's feather.



How efficiently nutrientsmovearoundtheforest city dependson many things, but themost
important are:

(A) How quickly litter decomposes and is taken up by the roots of plants.
(B) How efficiently water moves through the ecosystem.

Thedecomposersin thefood web are very important in the cycle of nutrients. In fact, without
thesesmall organismsontheforest floor our forestswould not begreeneach spring. Thesmall animals,
insects, andfungi aretheclean-up crew. They makesurethat theforest city doesnot smother initsown
litter and that the nutrients are recycled to the trees.

Each nutrient in theforest hasitsown cycle, just as each plant and each animal hasitsown
cycle. The carbon and nitrogen cycles are two of the most important.

The Carbon Cycle

Without the carbon cycle (Figure 8) photosynthesis FISURE & TIIE CARRAN GroLE
wouldnot bepossible, plantscoul d not makefood, andwecould
notlive. Inthewoodlot, carbonisused and storedinmany ways.
Coadl, oil, and gas, which most peopleuse asenergy, areforms Q .
of stored carbon. I oap

Plants and trees remove carbon dioxide (CO2) fromthe T 2%/
air during photosynthesisand useitto makefood. Somecarbon
dioxideisrel eased back into the atmospherewhen plantsand =
animalshreathe. Carbondioxideleve sintheair changefromday
(when plantsarebusy makingfood) to night (when plantsrest)
and from season to season. Spring and summer have higher
carbon dioxidelevel sthan in thewinter when the" green sugar
factories' of plants are shut down.

Carbon dioxidewhichisnot released isturned into carbon and stored in plant and animal tissue
assugar. Whentheseplantsand animal sdieand decay, thecarbonisstored mainly intheground. Pest,
coal, oil,andgasareall formsof stored carbon. Thesefossi| fuel sarean accumul ation of old decayed
plant and animal material, and when they are burned, they release carbon dioxide into the air.

Forests store carbon longer than any other global ecosystem. Forest fires and the burning of
forestsfor clearing also releases carbon into the air.



The Nitrogen Cycle

About 79 percent of our atmosphereisnitrogen whichisthe nutrient essential asabuilding
block for all living things.

Nitrogen is taken from the atmosphere by a series of complex chemical reactions. Some
nitrogen comes to the ground in rain, but most of it is produced by plants and bacteriaworking
together.

Certain plantslikethose of thelegumefamily (lupines, clover, vetch, and pea) make nitrogen
availabletoother plantsand animal sby rel easing chemical sthat nearby bacteriauseto"fix" or grab
hold of atmosphericnitrogen. Other treesand plants, such asalder, areableto producelargeamounts
of nitrogen. M ost of theseplantsgrow intheearly stagesof theforest whenthesoil isusually lowin
nitrogen. Thisis nature's way of building up nitrogen storesin the soil.

Nitrogen isalso produced by bacteriaand a gae and when animal waste breaks down. Much
of thenitrogenthat istakenupby treesisreturnedtothesoil by fallingleavesand needl es. Successful
treegrowth dependsonhow quickly nitrogenisrotated throughthissystem. Whenforestlitter does
not decompose, therewill beashortage of nitrogen for tree growth. Only about 1-3 percent of soil
organic matter is nitrogen, but this small amount is used over and over again.

Daily Rhythms

At dawn and at dusk, there are mgjor changesin the activities of forest dwellers. Assunlight
disappears, theleaf factoriesshut downtheir energy making businessand many birdsandinsectssettle
downfor thenight whilenight prowlersjust begintheir mainactivities. Butterfliesgather nectar during
theday whenflowersareopen; mothswork at night whenmany yellow and whiteflowersopen. The
red squirrel you seeall day goestod eegpastheflying squirrel wakesuptoglidefromtreetotree. While
robinsareresting, great horned owlsarebusy. Thesehabitscan changeat different timesof theyear.
Many birdsmigrateat night. All throughtheday and night, therearerhythmsof activity goingonwithin
your woodlot.

Seasonal Changes

Many peopl e attribute the changesin the season to changesin temperature, but in fact most
animals change their behaviour not because it is getting colder, but because the days get shorter.
Studieshave shown that althoughtherearevariationsin timefromyear to year, the actual patterns
changelittle.

Many plantsand animals operate on somekind of internal clock that alertsthemto do certain
things. Thisisaway that lifeformsadapt totheir environment and theavail ability of food, water, and
nutrients. A bee arrivesjust in timefor the opening of aflower and the flower opensintimeto be
pollinated by thebee. Birdsand mammal shavetheir younginthespring becausethey haveadapted
their cyclestomakemaximum useof our climateconditions. Inspring, foodisavail ableand weather
islesssevere. Theseinner clocks, asyet not well understood, affect thebehaviour of most livingthings.



Summary

Food andwater areconstantly moving throughyour woodl ot systemtokeepit functioning. Each
cycle can be highly dependent on another cyclein order to work. The water cycle and the carbon
cycle, for example, make photosynthes spossiblewhich providesenergy totheentirewoodl ot system.
Understanding the fundamental functions of your woodlot not only helps you appreciate the
interconnectionsinthewood ot community, italsoillustratesthebas cingredientswhicharerequired
for life and growth. These cycles keep the woodlot community growing.



L esson Two Quiz
Answer - Trueor False

1. Photosynthesis describes how plants make food energy.
T F

2. Trees "breathe" oxygen into the air.
T F

3. Carbon dioxide is a pollutant and harmful to plants.
T F

4. The most important part of the food chain are carnivores.
T F

5. There are always more carnivores than herbivores present in your woodlot.
T F

6. Small soil animals and fungi create nutrients necessary for plant growth.
T F

7. Trees "breathe" water into the air.
T F

8. All of the forest's nutrient cycles start from rock material which forms soil.
T F

9. Thereis more carbon dioxide in awoodlot in a spring and summer.
T F

10. Nutrient cycles depend on the water cycle to work properly.

T F



Lesson Three
The Structure and Inter dependence of the Woodlot Community
I ntroduction

Like human cities, no one forest city is exactly the same as another but there are many
similarities. Thestructureof ahuman city dependsonwhereit'slocated, what kindsof peoplework
there, and how natureand peoplechangethecity. Theforest city isnodifferent. It'sstructuredepends
onthesite, the plantsand animals availableinthat area, and the changes brought by climate, time,
season, and man. Inthislessonwell look at thecitizensof thewoodl ot, how communitiesarediverse
and varied, how populationsdevel opand survive, wildlife roles, theplaceswherecommunitiesmest,
and the importance of water ecosystems.

The Citizens of the Nova Scotia Woodlot

Animal and plant life variesfrom region to region but taken together al of theforestsin Nova
Scotia are homes to:

- about 1900 seed-bearing plantsincluding trees, shrubs, and herbsand many kindsof fungi,
lichens, mosses, and ferns.

- many of theapproximately 160 birds, including seabirds, that breedin NovaScotia. Many
more species of birdsvisit our province on both regular and rare occasions.

- about 50 typesof mammalsincluding smal mammalslike shrewsand mice; commonanimals
such as raccoon, skunk, and deer; and less common animals like marten and lynx.

- over 35 kinds of fish including speckled trout and Atlantic salmon.

- over 20 types of reptiles and amphibians (snakes, turtles, salamanders, frogs).

- thousands of insects and other small animals with no backbone. There are about 2,000
different kindsof mothsand butterfliesinNovaScotiaand about 3,000 different kindsof flies.
Worms, dugs, snails, centipedes, millipedes, beetl es, bees, wasps, ants, and spidersareal so

in abundance.

From an ecological point of view, each of these life forms has a place and function in the
woodlot system.

Structur e of Forest Communities

Likecities, woodlots have separate little suburbs or communities which are arrangements of
animal and plant populations that usually live together in acertain area.



For example, certain plants and animals can be found in a dying tree while a different
community can befoundinawhite spruceand abalsamfir forest. An association iscomposed of
common groups of vegetation that normally occur together. Sampl e associationsof treesin Nova
Scotiainclude: spruce and balsam fir; spruce and white pine; yellow birch and red maple.

A community is most often described by the major types of plant growth that occur. All
membersof thecommunity arelinked by food, andall activity inthecommunity iscentred around
survival.

Plantsprovidefoodfor animal swhichhaveecol ogical rolesthat areessential for theexistence
of awoodlot. Wildlifespread pollen and seeds, decomposeforest litter, and areanimportant part of
forest food chains.

Even associationsthat have much in common can have differencesbecause theforest isalways
changingor being disturbed or thesoil and climatemay vary. Thesefactorsalter thegrowth pattern of
woodlotsdlightly sothat onegroup of bal samfir and sprucemay bedlightly different fromanother or
vary from woodlot to woodlot. Remember that your woodlot is unique.

Not all speciesinacommunity are equally important. In acommunity of many hundreds, only
afew speciesexertacontrollinginfluenceover therest of thecommunity. Thedominant speciesina
community arethosethat aremost successful andwhichinfluencetheother kindsof plantsand animals.
For example, thekindsof plantsthat grow ontheforest floor aredeterminedin part by thetrees. Small
plants, likespring beautiesor dogtoothed viol ets, flower early inspringwhenthemapleleavesarejust
buddingandthereislittleshade. Inspruce-fir dominated forestswhereshadeisconstant, plantssuch
as mosses which require less light, will grow.

Diversity

Woodlots with many different species of animalsand plants are diverse. Diversity isan
important concept. A diverseecosystemisstableandisabletohandledisturbances. Thesizeof your
woodlotisnot necessarily ameasureof how diverseitis. A small woodl ot with many different plants
and habitatsislikely tobemuch morediversethanal argewoodl ot containing onekind of treeand very
few other habitat areas. Evenif your woodlotissmall, it can contributetothediversity of your area.
When grouped asonelargewoodl ot, many small woodl otscan providehabitat for many plantsand
animals.

If you have avariety of plantsand treesat different stages of development inyour woodlot,
therewill begreater opportunitiesfor wildlife. Many wildlife speciesarenot obvious. Thegreatest
diversity of lifeinyour woodlot isfoundinthesoil. What livesand growsin areas adjacent to your
woodlot also affects the plants and animals. Because animals and plants do not know manmade
boundari es, actionsinneighbouring areascan affect the heal th and popul ation of specieslivinginyour
woodlot.

If your woodlot has predatory animals at the top of food chains (i.e., owls, eagles, fox, and
bobcat), you probably haveadiversewoodl ot because meat-eatersneed many plant-eaterstosurvive.



It alsoindicatesthat your woodlotisproducing plenty of green plantsfor foodfor al theseinhabitants.
If there are plenty of different kinds of plants and animals, the ecosystem is "richer"”.

Populations and Survival

Thedistribution of plantsand animalsislimited by climate, Site conditions, the availability of
food, and competition for space, water, and nutrients.

Plants, trees, and animal s constantly compete with each other for food, water, or sunlight. The
most successful survive.

When two species compete, onewill awaysdo better. In thelong term, one specieswill adapt
to aneeded change. |n some parts of Nova Scotia, deer and moose competefor the sameterritory.
Thingshavebeen madeevenmoredifficultfor moosebecausedeer spread aparasitethat fata ly affects
themoose'sbrain. Eventhoughwhite-tailed deer wereintroduced to our provincelessthanahundred
yearsago, they havebecomevery abundant. Thesuccessof themoosepopul ationwill depend onhow
well it can adapt to the changes brought on by the presence of deer.

Inasimilar way, plantscompetefor space, light, water, and food. Two sprucetrees, side by
side, competefor thebest growing conditions. Silviculturetreatmentsareused inwoodl otstoreduce
competition. Many of you probably know that athinned row of carrotsgrowsmuch better thana
crowded one. Intheforest, competitioninfluencesthemakeup of thecommunity. Thespeciesthat best
adaptsto the situation will survive.

All plantsand animals, including humans, havethesamebasi chabitat requirements: sufficient
food, water, shelter, and space. animal sliveinawoodl ot that containstherightliving conditions, or
habitat. Each wildlife speciesin NovaScotiadiffersin physical appearanceaswell asitsparticular
habitat needs. Although somewoodl otsprovidemorehabitat than others, they vary inthetypeand
number of available habitats they provide.

Animashave physica and behaviouria characterigticsthat alow them the exploit certain habits.
Thedifferencesin physical appearancein animalsand plantsisareflection of how well they have
adapted to their environment. For example, amoose can use areas with deeper snow and feed on
saplingsof greater height. Aswell, they browseonagreater variety of treesand shrubs. Their surviva
alsodependsonclimate. Hardwinterswill reducedeer popul ations, but moosewill belessaffected.

Some animalshavevery strict habitat requirements and othersdo not. The bald eagle requires
atall, sturdy, fairly isolated nest tree near water while the American robin can take advantage of a
number of nesting sitesand hasamuch smaller territory. Someanimal srequireal ot of space, while
others do not require much. A mooserequiresseveral squarekilometres; the chipmunk requiresa
hectare.

Theforest city isalwayschanging, fromday today, seasonto season, and year toyear. Some
things can adapt to changebetter then others. Anaphid canland onaplantand moveaway if itisnot
suitable. Incontrast, the Atlantic salmonisprogrammed to breed in onestream out of many hundreds.



Whenthesalmonreturnstothestreamwhereit wasborn, it cannot go somewheree seif theconditions
are not right.

Woodlots a so change as new plant and animal species appear, die, or migrate. These changes
aretheresult of natural or manmadedi sturbancesand asthesechangesoccur, theecosystemfunctions
in different ways.

Rolesin the Community

Oneroleof plantsisto providethe basis of thefood chain to all membersof the community.
Inaddition, eachwildlifespecieshasaspecificnicheintheforest ecosystem. Thenicheof ananimal
or plantreferstoitsroleintheforest city. Theserol esareessential toensurethat theecosystemworks.

Small mammalslike moles, shrews, and chipmunks have an important rolein loosening the soil
and removing decomposing materia whenthey tunnel and burrow. Forest floor litter eaten by these
animal s passesthroughtheir digestivesystemwhereit meetsnew chemical swhichhelpbreak down
material.

Other wildlifespecieshaverolesasthecity'sarchitectsand buil ders. Woodpeckersmakeholes
in treesfor themsel veswhich can later be used by other animals and small birds. Nuthatches and
chickadeesnestintheabandoned cavitiesdug by woodpeckers. Groundhogsdig burrowsthat areused
by snakes, foes, coyotes, skunks, mice, and squirrels. Thegreat horned owl isoneof thesquattersin
the forest city; it does not build nests, but will fix up an abandoned hawk or crow's nest.

Many different wildlife species depend on each other. Aphids and ants often live and work
together. Antsprotect theaphidsandinreturnreceiveafood supply of "honeydew" fromtheaphids.
Bacterialivinginthestomach of deer depend onthedeer'sstomachfor warmth andthedeer needthe
bacteriain order to digest food.

Insects are important members of the forest community. They pollinate plants, feed on waste,
provideafood sourcefor other animals, and al so eat other insects. Someinsectsdofeed ontreesbut
theseareavery small part of theforest insect community. InNovaScotiasome10,000insectslivein
our forests. Of these, only about 12 species will create problemsin any given year.

Where Communities M eet

An edgeiscreated where one community meets another. Thismay be aforested areameeting
awaterway or it may be aplacewheretwo different communitiesof plantsor treesmeet. Thus, an
edgeiscreated whereaspruce and an aspen stand meet. The border between aforest and an open
fielda so createsan edge. Figure9 showshow edgeiscreated naturally. Edgescan alsobemanmade
- for example, whereaharvested forest meetsan uncut forest. The sizeand shape of theforest cut
determines the amount of edge.



FIGURE 9. NATURALLY CREATED EDGE
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Generally, edgesarevery important for wildlife because they offer more choicesto animasfor
their food, water, cover, and spacerequirements. Wildlifehassimultaneousaccessto both habitats,
but canquickly moveaway if necessary. Asaresult, therearemorewildlifeinedgeareasof awoodlot.

Although deer may shelterinaspruceforest, they will venturetotheedgeof that forest tol ook
for red maple suckersinanearby field or cutover. A hawk may perchinatreeontheedgeof afield
becausetherearemoresmall mammalsinthisedgeareaforittoeat. Duckswill netinthe"edge" area
betweenaforest and apond; theforest will providecover fromenemiesnear theduck'sfood source
in the water.

I nter actionswith Water

Watercourses which flow through your woodl ot might be afast running brook, alarger river
orlake, or bogsor marsheswherewater flow isreduced. Liketheforest, water ecosystemsarefuelled
by the sun and havetheir own complex set of food chains. Wetlandsare sometimesreferredto as
nature'skidneys, filteringsltandimpuritiesfromthewater and arevery important part of your woodlot.



Among other things, water habitatsare vital for many wildlife speciesincluding birds, reptiles,
amphibians, mammals, and of course, fish.

Theareas along waterways provide drinking water and traveling and breeding areasfor many
animals. Deer and mooseusewetlandsinsummer to escapefliesandto cool off; mooseoftenfeedon
plantsinpondsand slow movingstreams. Theforest and water ecosystemsareclosely interrel ated.

Treesaong astream prevent nutrient loss from soil, prevent silt from entering the water, and
shadethewater. Their roots stabilize banksby holding soil in place. Asthe stream flowsunder the
roots, cover for fishiscreated. Thisshadekeepsstreamtemperatureslow enoughfor salmonandtrout
duringhot periods. Trout and salmonarevery sensitiveand candieif streamtemperaturesexceed 25
C(80F).

Nutrientsfrom fallenleaves and needles are the basis of the aguatic food chain that provides
insectsfor fish. Streamscarry nutrientsinand out of theforest ecosystem. Phosphorous, avita nutrient
for life s obtained from the decay of forest litter.

Summary

Both plant and anima lifeareinfluenced by climate, soil fertility, and the history of disturbance
inyour woodlot. Inturn, thestructureand popul ation of speciesonyour woodlotisdetermined by the
dominant plantsthat grow there. Theinteractionsof any community arelinked primarily by foodand
losingevenonelink inthefood chaincanupset theentireorder of anecosystem. Woodlotsthat have
avariety of plantsusually havealarger variety of animals. Inturn, thisdiversity isinfluenced by the
presenceor absenceof other uniquehabitatslikewatercourses. Becauseof theimportanceof plants
andtreesindeterminingthebasi c structureof communities, wewill discusstheir growth and change
patterns in the next lesson.



Lesson Three Quiz
Answer - Trueor False

1. Nova Scotia has about 50 different types of mammals.
T F

2. Common plant communities are the same from one woodl ot to the next.
T F

3. Diversity is best explained by how many trees of one species you have on your woodlot.
T F

4. Availability of food isoneof themainfactorsaffectingwhat youwill findin any community.
T F

5. All animals need food, water, space, and shelter in order to live.
T F

6. All birds are very particular about where they will nest.
T F

7. The niche of any animal refersto the roleit hasin the community.
T F

8. Small animals like shrews and moles help prepare soil for the next generation of trees.
T F

9. There are more different kinds of wildlife in edge areas.
T F

10. Trout and salmon prefer water that is very warm.

T F



Lesson Four
Plantsand Trees: Growth and Changesover Time

I ntroduction

Whenwethink of aforest community, weoftenthink of itsmaost obviousinhabitants- treesand
greenplants. However, weoftenfail tounderstand thecompl exity of their growthand devel opment.
Jack McCormick calledtreesthehighrisesintheforest city but treesand plantsareactually morelike
complex factories. L earning how thesefactoriesoperateisanimportant steptofurther understanding
your woodlot ecosystem.

Thestudy of flora(plants) iscomplex. In NovaScotiathereare hundredsof species, each of
which belongsto aplant family that hasits own distinctive structural and life characteristics. For
example, thesprucetreebel ongstothe" cone-bearing" or coniferousgroupwithleaveslikeneedles.
Plants and treesvary in number and where they grow. Some plants such as bunchberry arevery
common, whereasotherslikethewater pennywort areextremely rare. Inthisprovince, weevenhave
plants, such as the pitcher plant and sundew, that eat insects.

Because evergreen and deciduoustreesarethe biggest inhabitants of thewoodlot, wewill use
their lifeand growth asthe primary examplein thislesson to look at how treesand plantsgrow and
how your woodlot naturally changes over time.

The Movement of Water and Nutrients

It'simportant to " see" atreeor plant asexisting below theground aswell asabove. Rootsare
really underground branches; they providenutrientsand water, and anchor theplant or tree. Theroots
arethebeginning of thefactory'sassembly linewheremateria iscollected for useinfood production
and the connector to all the natural cyclesin the woodlot.

Astheplant or tree grows new leaves or branches, new rootsgrow underground. Intrees,
surfacerootsextend near thetop of the soil and will spread at |east aswideasthewidest part of the
tree'scrown. Other rootsthat extend deeper intotheground searchfor water. However, most roots
arepart of adense network of feeding rootsthat moveinthetop layersof the soil. Thetypeof plant
ortree, typeof soil, amount of availablewater, and thenumber of other plantsgrowing nearby all affect
the root system.

Somerootshave hairsthat makeit easier for the treesto gather water and nutrients. Others
haveacomplicated arrangement of fungi that hel ptheroot togrow. Thefungi rel easeachemical that
stimul atesroot growth, andwhenthefungi areattachedtotheroots, it hel psthemabsorb nutrientsand
moisture. The plant, in turn, givesthe fungi sugar for growth.

Thetrunk or stemof atreeor aplantistheel evator shaft of thefactory. Thisstem supportsthe
plant and hasanamazingarray of channel sthat passsap, water, andfood fromonepart of thetreeto
another.



Thebark which protectsatreehasvariouswidths. Thebark of abirchtreeisonly about a0.64
cm (1/4in) thick, whereasasequoiatreein Californiahasbark that canbe60 cm (twofeet) thick. The
inner bark issoft and moist and isused to passsugar fromtheleavestotheroots. Theouter bark is
usually harder and protectsthetreefromtemperaturechanges, insects, and diseases. A strongtrunk
canholdamassivefactory and givesthetreean advantageover other plantsthat may becompeting
for the same water and nutrientsin the soil.

Thetrunk enlargesat athin cambium layer between the bark and thewood. Thenew layer of
wood added to atree each year appearsasaring inthetree stump. The number of ringstell ushow
old thetreeis- but theseringscan asotell usalot more. Theway theringsgrow (Figure 10) cantell
usmany storiesabout thelivesof trees. In softwoodsyou canseethe” springwood"” (wood grownin
thespring) andthe"latesummer wood". Thebig spurt of growthinthespringisoutlined by thes ower
summer growth which creates adark thin edge in thering.

Thedistancesbetweentheringstellsushow quickly thetreegrew. If growing conditionsare
good, the tree will grow more quickly and the rings will be further apart.

Many peopletry to guesstheage of atreeby looking at how thick thetrunkis. Y et thereare
many small, thin, spindly treesthat areold. Thesetreeshave not had enough spaceto grow or have
encountered other problems. Black sprucegrowinginbogsbecomewaterlogged and treesgrowing
on barrens are smaller because they don't have enough nutrients.

The rings also can tell us FIGLIRE 10. STORIFS IN TREE RINGS
informationabout climate, pollution, -
insects, wind, fires and other TR

influencesonatreeslife. Droughts  wercowdng sl Tl
will limit the width of a tree ring. ' i

Insectsand pollutionwill leavetdltde
bumpsandmarkings. Fireswill leave
scarsintherings, and thewind can
causeatreetoleanwhichispartialy
reflectedincompressedringsonone
side. Eachtree owesitsappearance
to the environment where it has
grown.
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Food Production

Thecrown of atreeismadeup of branchesor limbs, twigs, |eavesor needles, buds, flowers,
and fruit.

Theleavesarethe photosynthesisfactoriesthat makethefood. Thebranchespassthisfood
aroundthetree. Thebeautiful redandyellow coloursweseeintheautumnarepresentintheleaf all
summer but aremasked by thegreen col ouring (chlorophyll) usedinphotosynthesis. L eavesturn colour
inthefall becausetheproductionof thechlorophyll stops. What remainsintheleaf ismovedfromthe
leavesinthefall to be stored in the tree's branches so that the tree can begin growing again in the

spring.

Softwoods haveleavesthat are needl e-shaped. Inamost all softwood trees(larch being the
exception) thetreeisa waysgreen becausetheneedlesstay onthetreefor afew years. Thisiswhere
theterm "evergreen" comesfrom. However, old needles are being shed constantly and new ones
grown.

Someleaves changetheir positions during the day to take advantage of changing light and
temperature. Others, liketheclover plant, changetheir leaf positionat night, foldinginwards, perhaps
asaprotectionfrom cold and frost. Theleaf isnot only important asthe producer of food but also
becausethesurfacehasminuteopenings(stomata) wheretheplant canrel easewater and oxygento
the air.

Sex in the Plant and TreeWorld

Flowerswhich are the sex organs of plantsand trees are necessary for reproduction. Most
peopl e aresurprisedthat treeshaveflowers. Theblack sprucehasasmall reddish cone-likeflower that
many peopledo not notice. Theseflowersdepend onthewindfor pollination sothey donot haveto
attractinsects. Theflowersof anappletreeand most smaller plantsdependlargely ontheinsectsfor
pollination so they must be large and fragrant to attract the insects.

A treeisadult and ready toreproducewhenit can produceflowersand seeds. Thelength of
timeittakesfor treestomaturevaries. A tree' stability toflower hasmoretodowithsizeandgrowing
conditionsthan age, soacrowded appletreeinacorner of your woodlot may be"old", butit may not
flower becauseit doesnot haveenoughroomtogrow. Incontrast, annual plantssuchasdandelions,
produce aflower each year and may take only 4-6 weeks to produce seeds.

Treessuch aspinesand oakshave both maleand femal eflowersonthe sametree. Other trees
areeither maleor female, such aspoplar, willow, and ash. Cherry, elm, and lindentrees, and most
small flowering plants have male and femal e parts that are combined in one flower.

Treereproduction beginswhen pollen released from the ma eflowersfertilizefemaeflowers.
Thepolleniscommonly carried by wind andtreesareusually fertilized by surroundingtrees. Every
spring peoplemistakelargefloating massesof pollenin pondsand other waterwaysfor someform of



pollution. Insects(bees, wasps, flies, beetles, butterflies, moths), hummingbirds, and batsalsocarry
pollenfromonetreetoanother and areresponsi blefor thepal linating most of thesmall flowering plants.

TheLivesof Trees

Environmental conditionssuch asspace, light, and moisture, dl affect thefinal shapeof aplant
or tree. However, plants, likepeopl e, comefromacertain stock andinherit certain characteristicsfrom
their parents.

Thestraightness, shape, and structure are determined by factorsinherited fromthe seed. When
early NovaScotianscut thetal | est and straightest trees, they | eft poorer treesto produceseed for future
forests. Trees also adapt to their environment. most northern softwood trees have evolved into a
conical shape to help them withstand the heavy pressure of snow and ice.

Seeds: The Beginning of Life

Themaleproducesthepollen, and thefemale, whenfertilized, producesafruit or seed. trees
produceseedswhichvary insizeand shapeat different times. Softwoodsarecalled conifersbecause
their seed isenclosed in acone.

Treesdon't produceseedsevery year. Generally, intol erant treessuch aspoplar and birchhave
ashorter amount of timebetween each period of seed production. Slower-growing, tolerant treessuch
asbeechand sugar maplehavelonger interval sbetween seed productionand general ly producefewer
and larger seeds.

Comparingred mapleandwhitepinetreesprovidesagood exampleof thedifferenttimingand
releaseof seeds. A red mapleflowersearly inthespring and rel easesthousandsof small seedsabout
4-6weekslater. Each seed containstheingredientsfor atree, anenclosuretogiveitfoodfor thefirst
year of life, and some sort of wing to help it movein the wind or spring waters. Seeds can also be
carried by birdsand animalsintheir feathers, fur, andintestinal systems. By contrast the seedsof a
whitepinetreeneed 2-3yearstodevelopandarerel easedinthefall or winter tolieontheforest floor
or blow acrossthesnow surface. Inthespringthey germinateand grow. Whitepineproducesagood
crop of seeds about every 3-5 years.

Getting Established in the Forest Community
Sometreesdepend onfire, flooding, wind-throw or other disturbancesto get started. These
eventsopenup areasof theforest that previoudy hadlittleor nolight. Treesareadaptedfor thedifficult

conditions found in the forest and establish themselvesin three major ways:

1) Pioneertrees(grey birch, poplar, cherry) quickly establishfollowingadisturbancesuch
asflooding, fire, or cutting. These trees don't like shade and seeds grow quickly.

2) Intermediatetrees( black spruce, white pine, red oak, white ash, red maple) can handle
alittle shade until some kind of disturbance helps them find a gap to grow more quickly.



3) Shadetolerant species(red spruce, sugar maple, bal samfir, beech, eastern hemlock) can
growinthedark, shady understory of aforest. Sometimesspacesarecreated for themwhen
the bigger trees around them die or get blown over.

Other factors like soil temperature , moisture, and animals determine how well a seed
germinates. Becauseseedsneed heat to germinate, thesoil'swarmth canbeimportant. Generdly, more
heat isabsorbed ondark col oured surfacesbecauselight col oured surfacesreflect heat. Wead soknow
that heat travel sat different speedsthrough different materials. Heat ismoved or conducted more
quickly through wet soil than dry soil because water is a conductor or mover of heat.

Seedsal so need adequatemoistureto begingerminating. Dry springsand early summers(when
many seedsarerel eased) will create poor germinating conditions. Whenit'stoowarmanddry, seeds
lay on top of the soil and dry out before they can germinate.

Animalsplay animportant rolein spreading, planting, and starting seedsthroughout theforest.
Animalsand birdsinyour woodlot may plant aseed for you intheir own manure. Some seedsgo
through theanimal'sdigestivesystemwherejuiceshel pto softentheseed. Theseedisreleased aspart
of theanimal'sregular daily waste. Inaddition, thepell etsof squirrel sprovidemanurewhich contains
bacteria and fungi that will aid the germination of the seed and provide fertilizer.

Animalsandbirdsal so makecachesof seedsandforget about them. Blugjays, chickades, and
many rodents hide seeds some of which eventually grow. Other animal s, such asmoles, carry out
tunnellingwhichturnsearthoverinmuchthesameway youwouldturnyour gardenover inthespring.
The freshly turned soil createsa"garden” for seeds to begin growing.

Themost difficulttimeinatree'slifeisgetting establishedinthebusy forest city oncetheseed
hasgerminated. Millionsof seedlingsperishintheisddicatestage- animal sandfungi destroy themand
heavy rainswashthemaway. Therearemany reasonswhy seedlingshavetroublegetting started. I
seedlingsarenot eaten or destroyed, they competewith each other for food, light, and water. Those
that are best adapted for the site and those with superior inherited qualities will grow the best.

Growth

Soil, climate, and water arethemaininfluencesontreegrowth. Many treesdomost of their
growinginMay and Junewhenthewater i splentiful and temperaturesarenot toowarm. Early spring
isthetimefor planting andtransplanting treesbecausethey arestill dormant, theré'smoistureinthesail,
and theroots are just starting to become active. The plantswill have an entire summer to become
established.

If plantsand treesgrow toolateinthefall, thenew growthwill bekilledby frost. Plantlifein
NovaScotiaisadapted for our weather and stop growinginthefal. Latesummer and early fall are
important timesinthelivesof treesasthey arestoring foodfor next spring. Root growth continuesin
thefall until thefirst frost. In winter, plants and trees are dormant.

Plant and treegrowth depend on how well nutrientsarecycledinthewoodlot. Differenttree
specieshavevaried nutritional requirementsand sometreescan handlealow level of nutrition better



thanothers. Generdly, hardwoodsrequiremorenutrientsthan softwoods. Grassgrowing near seedlings
can inhibit growth because of the many small, fine roots which take up alot of nutrients.

Growthwill dsobeinhibitedif thetreeistoo crowded. Inthiscase, not enoughlight, nutrients,
andwater areavail ablefor eachtreebecausetherearetoo many rootscompeting for limited resources.
Treesthat havebeen spaced grow morequickly becausethey do not haveto competewith each other
for the important requirements of life.

After light, water isthemost critical el ement requiredfor treegrowth. How treestakeupwater
varies, but they all useavast amount. A singlelargetree onyour woodl ot cantakeup asmuch asa
ton of water fromthesoil every day. Theability of atreeto pumpwater istruly amazing. A suction
pump can carry water no higher than about 10 metres(32feet). Inatall Douglasfir onthewest coast
of Canada, nature carries water up about 80 metres (262 feet).

M ost of thewater taken up by treesisabsorbed throughtheroots. L essthan 1 percent of the
water thatistakenupisactual ly used; therestiseventually rel eased (transpired) throughthel eavesand
needles. Aswater iscarried up throughthetreeit keepsthetree cool and bringswith it most of the
nutrients required for growth.

Because tree growth islimited when water is scarce, soil water and moisturein the spring
monthsarekeystoahealthy growingforest. Lack of water inthelatesummer monthsaffectstreesas
well. Sometrees, likebirch, which haveal onger growing season areaffected moreby latedroughts
than pine, mapl e, ash, beech, and oak which domost of their growinginthespringandearly summer.
However springgrowersmay havetroublethefollowingyear if adrought affectsthemoistureof the
soil.

Compared tosomeother partsof theworld, thelivesof NovaScotiantreesarerd atively short.
Balsamfir matureinabout 50to 70years. Althoughwhitepinecanliveupto450years, theaverage
ageisabout 200 years. Theoldest living treeintheworldisabristle cone pinethat'sover 4000 years
old and isfound in the southwestern United States.

Dead and Dying Trees

Aswelearnmoreabout forest ecology, we have cometo recognizeatree'simportanceasit
diesand decomposes. Sometimescalled snags, cavity, or wildlifetrees, they areused by many forest
dwellersat different stagesof thedecaying processfor gpartment buil dings, supermarkets, andlook-out
posts(Figurell). It'sestimated that upto one-quarter of thewildlifeinNovaScotiausedying or dead
trees for some purpose during their life.

Asatreeages, thebark loosensor getsinjured by fire, lightning, animal's, or humans. Injuries
suchasbrokentops, formentry pointsfor varioustypesof funguswhich show upasconksonthetree.

Insectsstart toinvadethebark, makingthetreesofter and eas er to penetrate. Carpenter ants
begin mining thewood. birds, likethe pileated woodpecker that eat theants, drill intothebark. The
next spring asmaller woodpecker or other birdthat livesin cavitiesor holesintrees, drillsintothissoft
feedingareatomakeanest hole. Asthetreerotsand theholebecomesbigger, it becomesahomefor



afamily of flying squirrelsor agroup of wintering raccoons or anesting areafor awood duck or
merganser. A hawk uses the bare branches of the standing dead tree as a look-out post.

Thetreeeventualy rotsand falls
downasactivity inddeitincreases.
Whenthetreefalls, anew section
of theforest opens, creating space
for new plantsand treesto grow.
Thelog, athoughdead, continues
to shelteramultitudeof life. Fungi,
ants, mites, and other insects
recyclethelog, breaking it down
intoasmaller form. Other animals
like spiders, centipedes, and
salamanders come to eat the
insects and find shelter.
Earthwormsand other soil animals
eat theremainsandtheir"casts' or
waste become part of the soil.

FIGURE 11. THE USE OF DYING AND DEAD TREES

Thelogbecomesuseful to
many different animals. Grouse
(partridge) will use the log as a
drummingspot. Smal animasuse
itasanestingplace. A salamander
may bury itself under thelogduring
hibernation in the winter. A
porcupinefamily may liveinthe
hollow.

Fungi and bacteriagrow inthedecayinglog. thefungi attachthemsel vesto new treeroots; the
bacteriahel pbreak downthelitter evenfurther. Thusthel og further decomposesand feedsthenext
generationsof trees. Eventual ly anew seedling cangrow inthefertilesoil |eft by thedecayedtree, and
the cycle begins again.

Forest Change

Forest successionisaway of describing how plantsreplace or succeed each other. Animal
populations also change, but usually this change is directly related to changesin plants and trees.

Forest succession onmost poorly drained and moist areasin Nova Scotiaevol vestowardsa
softwood forest of hemlock, pine, easternlarch, andblack spruce. Well drained, uplandsitesthat are
left undisturbed will tend towards sugar maple, yellow birch, and beech.

Let'simaginethat aforest hasrecently been cleared because of afireor aclearcut and follow
thesuccessiona stages(Figure12). First grassesand other small plantssuch asfireweed appear. These



arereplaced by thelow shrubssuchasraspberry, rose, and blackberry. Over time, high shrubssuch
ashobblebush, alder, and pioneer treeor intol erant specieslikepincherry, poplar, and serviceberry
begin to grow. Under thesetrees, spruce and red maple grow, followed by tolerant treeslike sugar
mapl e, red oak, yellow birch, and eastern hemlock. Thislast successional stageiscalled the climax
stage.

FIGURE 12, CHANGES IN THE FOREST: SUCCESSION

Examples of various successional stages found in Nova Scolia

l Grass I Loww shruh | High shrub Shrub-roo Juvenile frees Mature trees
Raspberry Highbush Paplar Spruce Sugar raphe
Hose cranbarmy Gray birch FRed magle Yollowr birch
Blackbarry Aldar Servicabarny Ash Hiplcsek
Cherries White birch Red oak
Wilz raisin

Not every forestwill follow thisexact formula. Thesuccessionof treesislargely influenced by thesite
conditionsdiscussedinthefirstlesson and thekindsof speciespresent. However, thissuccessional
system describes a general natural order of things over time.

Animalscaninfluencehow long aforest staysinaparticular stageby constantly eating. The
heavy browsing or eating by animal slikesnowshoehare, porcupine, and deer canhelpdelay aforest
at one successional stage or ater the composition of the surviving species.

Animal populations, aswell, constantly changeasthewoodlotitself changes. Thepileated
woodpecker lives mainly in older forests where the trees are dying. When there are no dead or
decayingtreesfor thewoodpecker tofeed fromand nestin, it will hopefully find another location.
Figure 13 illustrates some wildlife use of the different forest stagesin Nova Scotia.

Summary

Theform of treesand plantsisdetermined by the genetic characteristicsinherited through seed.
Thegrowthof theplant or treedependson how successfully it competesfor light, water, and nutrients.
Forestsareconstantly changing and movingthrough aseriesof success ona stageswhichdominatethe
woodlot andinfluencethekindsof wildlifethat will befoundinthecommunity. Thesechangescana so
be dramatically influenced by the activities of humans which we will look at in the next lesson.



FIGURE 13. WILDLIFE USE OF FOREST STAGES
IN NOVA SCOTIA
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Lesson Four Quiz
Answer - Trueand False
1. The feeding roots of atree extend deep into the ground.
T F
2. The bark of atree givesit its strength and stiffness.
T F
3. You can tell the age of atree by the size of itstrunk.
T F

4. Leavesturn color inthefall becausethe green material isremoved and stored inthetree
branches.

T F
5. Most trees are pollinated by the wind.

T F
6. Beech isafast growing tree which does not like shade.
T F
7. Animals play an important role in spreading pollen and seeds.
T F
8. About half of the water that istaken up by atreeis used to help the tree grow.
T F
9. Dying and dead trees are used by about one-quarter of Nova Scotias wildlife.
T F
10. If people did not cut down balsam fir forests that would grow for hundreds of years.

T F



Lesson Five
Human Disturbances and Woodlot Stewar dship
I ntroduction

Aswelearned in Lesson One, people have been using the forest city for along time. This
lesson examineshow someof theeffectsof disturbanceslikecuttingandclearing. Wewill a sotake
alook at global ecol ogical changesand how thesemight affect theNovaScotiawoodlot. Aswehave
already learned, thestudy of ecol ogy examineshow natureand our woodl otsareinterconnected. The
lesson finisheswith someideason how you can put your new knowledge of ecology towork and
become involved in active stewardship of your woodlot.

Human Distur bances
Forestry Operations

Theeffect of logging in aforest depends on the size and shape of the cut, the method of
harvesting, and the forest site. Partial cuts, selection cuts, patch cuts, and clearcuts all affect an
ecosystemindifferentways. Judgingtheeffect of loggingisdifficult becauseit dependsonhow the
forest ecosystemisevaluated. Inthe past, scientiststend tolook at the effect of operationson one
wildlifespeciesor another. Now, astheecol ogi cal view hasbecomemoreaccepted and understood,
scientistsarebeginningto devel opwaysof measuring theeffectsof forest cuttingfromanecol ogica
perspective.

Forestry operationscan haveagreat impact onwater ecosystemswithinthewoodl ot. Ruts
frommachinery cancollect water run-off and carry silt downintowaterways. Becauseevenvery small
feeder streams are used by fish as"nurseries’, silt or mud can be very damaging if it enterswater
systems. Small feeder brooksalwaysconnect withbigger streamsandrivers, andsiltismovedalong
thesystemfromwhereever itenters. If machinery crosseswet areas, it canal socreatesilt whichwill
work itsway further downthesystem. Poorly planned and built stream crossingscan beamajor cause
of erosion and siltation of watercourses.

Scientists are currently studying the effects of forest cutting on stream and water flow.
Generdly, dearcuttingtemporarily increasestheflow of smal streamsbecausethetreeswhichnormdly
take up agreat deal of water, have been removed.

M ost studiesontheeffect of forestry onwater |evel shavebeen doneinlargescal ewatershed
areas. Itismoredifficult toassesstheimpact of smaller woodl ot operations. Oneof themost important
thingstokeepinmindwhen assessingtheeffect of forestry operationsistolook at thesizeof thecut
and theamount of land that hasbeen cut near your woodlot. A small clearcut onyour woodl ot may not
havealargeimpact, but if adjacent areas have also been cut or are planned for cutting, theimpact is
greater.



Forestry operationsaffect wildlife. Cutting can benefit wildlifebecauseit opensup new feeding
areas. Theoperationsmay bedamaging to onespecies, but hel pful toanother. For exampl e, aclearcut
may befavourabletoared-tailed hawk becauseit createsan openingfor small mammalstolive. The
hawk will perchin or near thecut tolook for prey. A squirrel, however, losesitshomein aclearcut
andwill movetoanother site. Thus, akind of successionhastaken place; somespeciesmoveout and
others movein. Theveery (abird that livesin older, mature forests) may be replaced by the song
sparrowwhichlikelow shrubs. Generdly, cuttingwill changethekindsand numbersof wildlifespecies
inan area.

Of course, forest cutting affectsnutrient cycles, soil chemistry, andjust about every aspect of
woodlot ecol ogy asany other disturbancewoul d. Other modulesintheHome Study Coursewill help
you understandtheeffectsof forestry operationsonyour woodl ot and makesuggestionson how to
harvest wood while keeping the ecosystem in mind.

Land Clearing

Aswelearnedearlier, muchof our provincewasonceclearedfor agriculture. Theseoldfields
were subsequently abandoned and have now grown back into about 400,000 hectares 91 million
acres) of whitespruce. Fortunately, whenland iscleared in Nova Scotiamuch of it will regenerate
naturally. Our forestsaredifferent from those of thetropicsbecauserainforestsarerootedinvery
poor, shallow andwithmost of thenutrientsarestoredinthetrees. Thisoccursbecauserecycling of
nutrientshappensvery quickly inthetropicheat. ncontrast, thetemperateforestsof our regionstore
many nutrientsin the soil and therefore it is much easier for our forests to regenerate.

Changesin Global Ecosystems

Theadvent of spacetravel wasanimportant step on understanding global ecology. When
scientistsfirst studiedtheearthfrom space, they realized how interconnected thewholeworldis. They
could seefor thefirst time how the ecology of one area of the world affected another and also see
someof thehuman activity affecting our planet. Withthesenew perspectives, it hasbecomeimpossible
to view ecology on your woodlot without thinking about the bigger picture.

World Population

Many of thechangesinour global ecosystemarelinkedtoanincreaseinthenumber of people
onour planet. Theworldpopulationisincreasing at arateof about 95 million peopleeachyear (Figure
14). Primarily, thismeansthat moreand moreof theforest resourceisbeing consumed. Peopleuse
wood to make morethan 5,000 productsincluding lumber, paper, furniture, cellophane, moulded
plastics, adhesives, and rayon clothing. Over 50 percent of our drugs come from plants and trees.

In many parts of the world, forests provide the basic essentials for shelter and cooking.
Woodl ot ecol ogy in NovaScotiacan beaffected by thisever increasingglobal populationinsevera

ways:



FIGURE 14. WORLD POPULATION
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- Forestedlandsaregoingto becomeincreasingly importantintermsof global ecology and
climate. Eventhesmallest woodl ot makesanimportant contributiontothenatural cyclesand
climate. Many small woodlots put together can have an even bigger impact.

- Theremay beanincreased demandfor forest productsastheworld popul ationincreases.
Atthesametimethat theworld needsmoretreestokeepit healthy, peoplewill bedemanding
more tree products. Thiswill put pressure on small woodlot owners to harvest more wood.

- Therewill beincreased need for spacefor all the peopleintheworld. At thistime, Nova
Scotiaisrelatively unpopul ated comparedto other partsof theworld. Astheworld popul ation
swells,moreand morepeoplewill belookingforland. This, inturn, will meanmoreclearing.

Withincreased popul ation, we add more stressto our planet. Environmental problemslikeglobal
warming, ozone layer depletion, and acid rain can all affect the health of our forests.



Woodlot Stewardship

Stewardshi p meansl|ooking after or managing something sothat it hasthebest possiblecare
and will bein better condition then whenyoufoundit. Aswesaid at the beginning of thismanual,
woodl ot ownershaveanimportant roleto play inthestewardship of our forests. Whenfacedwithall
of theglobal andlocal problemsassociated with woodlots, you may feel alittle overwhelmed and
wonder what thebest course of actionisfor youtotake. Thereare several pointsto alwayskeepin
mind:

1. Change is always happening in awoodlot and it is not necessarily bad.

2.Informationabout many of thesetopicschangesfromday today. It'simportant totakethe
best information avail ableand makedecisions. Onecannever becompletely sureabout atopic
as complex as ecology, but we can do our best to understand it.

3. Beobservant. By examining the stumps on your woodl oot you can learn alot about the
history of your land. By |ooking at theindividual treesyou can makejudgementsabout the
health of your forest ecosystem. Y ou canmonitor theheal th of thetreesinyour woodl ot by
sdlectingafew individual treesandrecordingtheir growthand history. Remember that ayear
isahosrt timeto atree, but keeping track of some of thetreesin your woodlot fromyear to
year will helpyouunderstand how well thecyclesof natureareworking. If you noticeserious
changesin the growth of plants and trees, or habits and numbers of wildlife, notify the
Department of Natural Resources and perhaps they can help you identify the cause.

4. What you do on your woodl ot can make abig difference. Plan your activitiescarefully.
Plantingtrees, keeping machinesand cattleout of streams, and harvestingwood toencourage
wildlife are some examples of good stewardship on oyur woodlot.

5. Sharetheinformationin thismanua with your children. They arethestewardsof tomorrow's
forests. Tell them about the history of your woodlot and point out interesting plantsand
animals. If childrenhavecontact with naturewhenthey areyoung, itwill helpthemdevelopan
interest in our forests.

6. Understanding woodl ot issuesand finding answersisnot dwayseasy. Get helpif you need
it. Government officials, local natural history andwildlifegroupsall may beabletohelpyou.

With careand management wecan keep our forestshealthy and usethem at thesametime. This
modulehasbeendesignedto helpyouunderstandthe™inner workings' of tehfascinatingandintricate
forest city you have on your woodlot. With abetter understanding of the cyclesof natureand the
interconnectednessof your woodlot, you canmakewel | informed decisionsfor you and theinhabitants
of your woodlot. Other manualsin this serieswill give you management options and ideas.



Lesson Five Quiz
Answer - Trueand False

1. The effect of logging in aforest depends on the size and shape of the cut, the method of
harvesting, and the forest site.

T F
2. Small feeder streams are not important to fish.
T F
3. Cutting the forest removes al wildlife habitat.
T F
4. Nova Scotian forests are like tropical rainforests and don't grow back after they are cut.
T F
5. The population of the world is growing by about ten million people ayear.

T F
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Singlecopiesof thefollowingareavailablefreeat your local Natural resourcesofficeor by writing:
NSDNR, P.O. Box 68, Truro, Nova Scotia, B2N 5B8.

Trees of Nova Scotia
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Summer Key to the Woody Plants of Nova Scotia
|dentification of Nova Scotia Woody Plantsin Winter
Improving Wild Apple Treesfor Wildlife

Forest/Wildlife Guidelines and Standards for Nova Scotia
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GLOSSARY
ACIDRAIN: A pollutant produced whentoo much sul phur dioxideand nitrogen oxidearerel eased
intotheair fromelectrical plants, smelters, other industries, and vehicles. Thechemicalsfall withrain
and affect soil and water health.

AMPHIBIANS: Animaswholay their eggsinwater or moist placesand havesoft skin. Salamanders
and frogs are examples of amphibiansin Nova Scotia.

BOG: Anareaof landwherewater drainageisblocked; they all havecushiony vegetation (mosses),
and an accumulation of peat.

BROWSE: To eat the twigs and leaves of woody plants. Deer, moose, and hares are browsers.

CAMBIUM: The layer of tissue between the bark and wood from which new wood and bark
develops.

CANOPY': Thetop of aforest formed by the leaves and branches of the trees. The density of the
canopy determines how much light reaches the forest floor.

CARBON CY CL E: Oneof theessentia nutrient cycles. Carbondioxideistakenfromtheatmosphere
to make food energy and then stored in trees or decayed plant and animal tissue.

CARNIVORES: Animalsthat eat animals, e.g., trout eat insects, bobcats eat hares.
CAVITY TREES: Living or dead trees with natural or excavated holes or cavities.
CLIMATE: Light, temperature, wind, lightning, carbon dioxide, precipitation combined.

COMMUNITIES: Groupsof plantsand animal sthat livetogether. Soil and climatelargely influence
how communities are made up.

CONIFEROUS: Trees with cones and needles; softwoods.
DECIDUQOUS: Treeswith leaves which fall off in the autumn; hardwoods.

DECOMPOSERS: Fungi and animalsthat break down onceliving material, producing essential
nutrients for new forest.

DIVERSITY: Anindex of the variety of plants and animals in an ecosystem.
ECOLOGY : Thestudy of livingthingsandtheir re ationshiptother environment, home, or community.

ECOSYSTEM: Aninterrelated and interdependent community of plantsand animalsand their



habitats.

EDGE: A zone created where two stands, two habitat types, or two successional stages meet.
ENERGY FLOW: How energy movesthroughanecosystem. Intheforest sunisthemainenergy
source. Thisenergy isconvertedtogreen plantswhichinturnareeaten by animal sand decomposeto

be recycled into nutrients and used again.

FERMENTATIONLAY ER: Thesecondlayer of soil whereyouwill find partially decomposed
material.

FOOD CHAIN: "Who eats whao" in the ecosystem.
FOOD WEB: The groups of food chains that bind an ecosystem together.

GLOBAL WARMING: Heating of the earth's atmosphere due to CO2 and other gases being
released and trapped in the earth's atmosphere.

HABITAT: The place where an animal lives.

HABITATREQUIREMENTS: Food, water, shelter (cover). and spaceintheright combinations
at the proper time of year.

HERBIVORES: Animalsthat eat plants, e.g., white-tailed deer eat red maple.

HIGHGRADING: A way todescribeharvesting systemswhichremoveonly thebiggest and best
trees.

HORIZON: See soil horizon.

HUMIDITY: The amount of moisture or dampnessin the air.

HUMUS: A layer of soil (usually the second layer) made up of decomposed forest litter.
INTOLERANT: Plants and trees which do not grow well under the shade of another tree.
LOAM: A soil type that is made up of near equal amounts of clay, sand, and silt.
MARSH: Wetlands which are dominated by grasses and reeds.

MICROCLIMATE: A different climatewithinthesameareaduetodight changesinelevation, soil,
efc.

NICHE: Therole an animal playsin an ecosystem.



NITROGEN CYCLE: Themovement of one of the necessary nutrientsin theforest ecosystem.
Nitrogenmainly comesfromtheatmosphereandis"fixed" intoausableformby plants, fungi, and
bacteria.

NUTRIENTS: The mineralsin the soil and gasesin the air which make plant growth possible.
NUTRIENT CYCLING: Theway nutrients are moved around and used in an ecosystem.
OMNIVORES: Animalsthat eat plants and animals, e.g. black bear eat blueberries and grubs.
OZONELAYERDEPLETION: Anenvironmental problem caused by therel easeof chemicals
caled chlorofluorocarbons(CFC's) intotheatmospherewhichinturn causestheozonelayer tobe

broken down. The ozone layer protects us from ultra-violet rays of the sun.

PHOTOSYNTHES S The process by which the sun'senergy is used by plantsto create sugar,
oxygen, and water.

RADIATION: Reflection of warmth - thesun radiatesheat and treesradiate heat back intotheair.

REPTILES: Animaswith protectiveshieldsor scalesthat lay |eathery eggson land. Snakesand
turtles belong to the reptile family.

RESPIRATION: Therelease of gases (mainly oxygen) when plants and animals breathe.

SILVICUL TURE: Thescienceandart of growingand producing forest cropsbased onaknowledge
of treeform and life.

SITE: A particular areawith smilar conditions or characteristics of vegetation, soil, and climate.
SNAGS: Standing dead trees.

SOL ANALYSIS: A breakdown of the chemical make-up of soil.

SOIL HORIZONS: Distinguishable layers of soil in the ground.

SOIL PROFILE: A list of the different soil layers or horizons.

SOLAR ENERGY: Energy from the sun.

SOLAR RADIATION: Seeradiation.

SUCCESSION: The natural replacement of one plant community by another over time.

TOLERANT: Plants and trees which can grow under the shade of other trees.



TRANSPIRATION: The release of moisture through the skin of animals or the leaves of plants.

VEGETATIVEREPRODUCTION: Thenew growth of treesand plantsby suckeringand sprouting
rather than pollination (sexual reproduction).

WATER CYCLE: Theway water is moved through the ecosystem.
WEATHERING: The effect of climate on an item. Rocks "weather" to turn into soil.

WILDLIFE: Wild animalsincluding fish, amphibians, reptiles, mammals, and birds.



Answers to Quiz Questions

Lesson 1:

True
False
False
False
True
True
False
False
. False
10. False

©Oo~NO A WNE

Lesson 2:

True
True
False
False
False
True
True
False
. True
10. True

©Oo~NOOAWNE

Lesson 3:

True
False
False
True
True
False
True
True
. True
10. False

©Oo~NO A WNE

Lesson 4. Lesson 5:
1. False 1. True
2. False 2. False
3. False 3. False
4, True 4. False
5. True 5. False
6. False

7. True

8. False

9. True

10. False




