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WilliamJ.PorterArboricultureScholarshipAwardeeAnnounced

SomeSpeciesofTreesGreen-upEarlierthanOthers

EachSpring,ForestsTurnGreenFromtheGroundUp

TreesSpringintoActionEarlierinCities

IsYourFavoriteTreeanInvasiveSpecies

WeCalculatedHowMuchMoneyTreesSaveForYourCity

WILLIAM J. PORTER ARBORICULTURE

SCHOLARSHIP AWARDEE ANNOUNCED


The2021WilliamJ.PorterArboricultureScholarshipwasawardedto

RyanSchmidt,anEcology,EvolutionandNaturalResourcesmajoratRutgers
withaspecificinterestintrees.ThepresentationwasmadeattheNJShade
TreeFederation’sAnnualConferenceinOctober2021.

RyanisthepresidentoftheRutgersUniversityForestryClubandwas
theTeachingAssistantfortheDendrologyClassthisyear.Ryanhasbeenakey
contributortoseveralprojectswithintheForestryprogramatRutgers,including
aresearchprojecttitledAnAnalysisofTheAccuracyofPhoto-BasedPlant
IdentificationApplicationson55TreeSpecies,whichwaspublishedinthe
January2022issueoftheJournalofArboricultureandUrbanForestry,aswell
asworkonguidelinesformunicipaltreeinventoriesthatisbeingusedtoinform
thedevelopmentofnewNJUrban&CommunityForestryProgramguidelines.
HehasalsodoneurbanforestryworkfortheNJtownsofSouthOrangeand
Summitandisplanningtoattendgraduateschoolfollowinghisgraduation
fromRutgers.Ryanhasanenthusiasmfortreesandforlearning,andtheNJ
ShadeTreeFederationwasproudtopresenthimwiththisscholarshipinBill
Porter’smemory.WelookforwardtoseeingwhatRyanwilldonext!

Informationonthisscholarshipcanbefoundat theNJShadeTree
Federation’swebsite:NJSTF.Org
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SOME SPECIES OF TREES GREEN-UP

EARLIER THAN OTHERS

ByJulieCrick,MichiganStateUniversityExtension•March23,2017


Eachspring,foreststurngreenfromthegroundupencouragesfolksto

takenoteofthenaturalareasinandaroundtheneighborhoodastheytransform
fromwintertospringgreen.Theprocesstakesplaceasplants,shrubsandtrees
begintoflowerandleaf-outinresponsetowarmingairandsoiltemperatures
andlongerdays.Thisarticlesummarizessomeofthegeneralreasonsthat
explainwhydifferentspeciesoftreesbegintogreen-upatdifferenttimesover
athreetofourweekperiod.

Microclimates

Onefactorthatshouldbenotedwhenexplainingthetimingofdifferent
treespeciesgreening-up,orfloweringandleafingout,islocation.Avarietyoflocal
factorscancreatemicroclimates.Thesearesmallareasthat,formultiplereasons,
mayexperienceslightlydifferentweatherconditionsthananotherlocationnearby.
Someofthosereasonsinclude:

•Asouth-facingslopethatreceivesmoredirectsunthanitsnorth-facing
counterpart

•Small,isolateddepressionsthattendtocollectcooler,denserair
•Theairinasunny,openfieldwithfullsunwarmingfasterthantheairinthe
adjacentwoodlot

Asaresult,thetreesgrowingwithinamicroclimatecanexperiencevariable
timinginfloweringandleafingoutwhencomparedwiththetreesgrowingoutside
of it.Forsimplicity, the informationin thisarticledescribes timingvariations
between tree speciesgrowingwithin the samegeneralwoodlot,under similar
conditions.

Describingthesequenceofspringgreenupinawoodlotisfairlyeasyto
generalizeforunderstoryplantsandbecomesmorecomplicatedwhenitcomes
tothetrees.Forexample,notallofthesmall(eitheryoungorsuppressed)trees
flowerandleafoutfirst,norisitthatthetall(eitherolderordominate)treesgreen-
uplast.Yet,treesofthesamespeciesdotendtoflowerandleafoutwithinafew
daysofoneanotherwhengrowinginsimilarconditions.Oneofthemanyfactors
thathasbeenfoundtobesignificantisthestructureofthewood.





Thetreespeciesthatarefirsttoflowerandleafoutaretypicallytreesthat
havediffuse-porouswoodanatomy.Thediffuseporouswoodanatomymeansthat
thevesselsthatcarrywaterandnutrientsupanddownthetreeareindividually
smallandnumerous.Thischaracteristichelpstoprotectthesevesselsfromrupturing
duringharshwintertemperaturesandallowsthetreetobeginconductingwater
andnutrientsassoonasthewarmertemperaturespermit.Afewexamplesoftrees
inthiscategoryare:maples,cherry,buckeyes,mostpopples,birches,willows,and
alder.Thediffuseporouswoodstructureexplainswhymaplesaretappedtoobtain
theearlyflowingsap.

Some of the trees with diffused porous wood anatomy also have an
indeterminateorsustainedgrowthpatternalongeachtwig.Thismeansthatthetree
willcontinuetogrowleavesalongatwigthatisgrowinguntilthetreesenses
regrowth is no longer profitable and stops the growth, usually in response to
droppingfalltemperaturesandlimiteddaylength.Theabilityforthetreetogrow
inthismannerallowsthetreetoquicklyrecoverfromlatespringfrostsorinsects
thatmightdamageleavesthathaveflushedout.

Inscience,thereisalwaysanexceptiontotherule.AccordingtoMartin
Lechowiczin“WhydoTemperateDeciduousTreesLeafOutatDifferentTimes?,”
not all treeswith a diffuse porouswood anatomy leaf out early. Species like
blackgum,sycamore,sweetgum,basswoodandbeechhavediffuse-porouswood
andtendtoleafoutlaterthantheaforementionedspecies.Researchsuggeststhis
isduetotheirhistoric linkagestotropicalandsemitropicalenvironments that
requirewarmerweathertostimulatethefloweringandleafingoutprocess.

Speciesthattendtoflowerandleafoutlaterinthespringgreen-upperiod
havering-porouswoodanatomy.Ring-porouswoodhasfewer, largediameter
vesselsthatconductthewaterandnutrientsupanddownthetree.Theselarger
diametervesselseasilyruptureinharshwintertemperaturesandthetreesmust
repairthetissuesbeforeproducingflowersorleaves.

Thinkofeachvesselasastrawandthefleshypartsofthetree(flowersand
leaves)asneedingtodrawupwaterandnutrientsfromtherootstophotosynthesize
andproducestarchysugars.Coldwintertemperaturescancausethestrawtobreak,
oreventear,reducingitseffectivenesstotransportthewaterandnutrientsunder
thesuctioncreatedbytheflowersandleaves.So,ineffect,thetreetakesthetime
torepairthesestraws,orvessels,toensuretheflowersandleavescandrinkfrom
theroots.Inreality,theprocessismuchmorecomplicatedthanthis.Theflowgoes
bothupanddownthetree,maintainedbyturgorpressureinthecells,whichcan
ruptureinverycoldtemperatures.Still,it’sagoodanalogytomakethepoint.

Most of the trees that have ring-porous wood anatomy also have a

TREES GREEN-UP EARLIER Continued from page 18
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Greening-up early

Later is better for some trees
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F I N D  Y O U R  C R E W

“STABILITY, EXCELLENT TRAINING, 

STRONG SAFETY CULTURE, RELIABLE 

EQUIPMENT, SUPPORTIVE TEAMS”... 

THESE ARE JUST SOME OF THE 

THINGS OUR TEAM MEMBERS SAY 

ABOUT WORKING AT ASPLUNDH. IF 

YOU ARE LOOKING FOR AN EXCITING 

OPPORTUNITY TO ADVANCE IN A 

CAREER WHERE YOUR DEDICATION, 

SKILLS AND EXPERTISE ARE VALUED, 

CONTACT US TODAY. 

   

Scan to  
apply today!

Asplundh is an Equal Opportunity Employer 
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TREES GREEN-UP EARLIER Continued from page 19

determinategrowthpattern,wheretinyleavesareformedwithinabudatthetipof
thebranch.Whenconditionsareright,thebudopensupandtheleaveselongateand
“flush out”. The tree can do this once or twice a season; it takes time and
considerablenutrientstosupportconsecutiveflushesofleaves.Determinategrowth
meansthetreetypicallycannotaseasilyrecoverfromlatespringfrostsorinsect
damagetoitsleaveswithoutsignificantcosts.Examplesoftreespeciesthathave
bothringporouswoodanatomyanddeterminategrowthinclude,butarenotlimited
to,oaks,elms,sassafras,mulberry,hickories,walnutsandashes.

Thecharacteristicsthataffectthetimingofflowerandleafproductionalso
applytotreesgrowingoutsideofaforestedecosystem.Regardlessoftheirlocation,
mostdiffuseporousspecieswillflowerandleafoutearlierthanring-porousspecies.
Thiswillbecomeevidentbycloselycomparingtheleafingoutprogressofthe
mapleandoaktreesinyouryardorneighborhood.Typically,themapleswillleaf
outandfloweratleastonetotwoweeksbeforetheoakstrees,sometimeslonger.
Keepingamentalorwrittenjournalhelpstokeeptrackofwhatyousee.

Continued on Page 22

EACH SPRING, FORESTS TURN GREEN

FROM THE GROUND UP
ByJulieCrick,MichiganStateUniversityExtension•March23,2017

Oneofthemostnotabletransformationsthattakeplaceduringthespring
monthsinMichiganistheconversionofourforestsfromwinterdormancytofull
summeractivity.Thistransformationisbestwitnessedbylookingatthesameforest
fromadistanceoverthecourseofseveralweeks.Atfirst,thegreencolorappears
atthegroundlevel,aswildflowersbegintogrowandquicklyflower.Then,the
shrubsandunderstorytreesbegintoflowerandleafout,givingofftheillusionthat
thegreencoloriscreepingupwards.Finally,thetreestakeonagreenhue,astiny
leavesexpandoutoftheprotectivebudscales.

Thereasonforthegreenupcanbeexplainedbecauseofphenology,orthe
studyofthecorrelationofbiologicaloccurrences,weatherconditionsandclimate.
Phenologyappliestoanythingfromabirdmigrationtoaninsecthatchingjustafter
its host plant grows leaves. In the case of the greening of forest vegetation,
phenologyrelatestothewarmingofthesoilandwarmerambientairtemperature,
aswellasdaysgrowinglonger.

Thecoordinatedprocessoftheforestgreeningupinlayersallowsallthe
flowers,shrubsandtreestotemporarilyexperiencefullsunconditionsontheir
leaves.Thisbeginstheprocessofphotosynthesis,whichcreatesfoodstarchesthat
areusedtodevelopseedsandsupportgrowth.Theprocessof leafingoutand
creatingflowerscanbenutritionallyexpensivetovegetation,withmostofthe
nutrientscomingfromstarchesstoredinrootsduringthepreviousseason.The



warmtemperaturesandfullsunhelpstart-upplantbiologicalsystemsandindividual
metabolismtoproducenutrientsforannualgrowthandseedproductionandto
replenishthestarchesintheroots.

Greening from the ground up

Itallbeginswiththespringephemerals,whichisanothernamefortheearly
wildflowersthatprovidethefirstspring-greenonthefloorofhardwoodforests.The
wordephemeralmeanslastingforashorttime;andthatisexactlywhatthesefirst
plantsdo.Theseshort-livedplantstakeadvantageofthefullsunlightthatreaches
theirgreenleavesnearforestfloorinearlyspring.

Atthesametimethespringephemeralsleafoutandflower,thelowshrubs
alsoflowerandleafout.Then,afterafewweeks,thetreesbegintoflowerandleaf
out extending the green hue into the forest canopy.Research has shown that
differenttreespeciesinaforesttypicallyflowerandleafoutatdifferenttimesover
a two to four week period, gradually increasing the amount of green color
throughoutthebranchesintheforest.Forexample,abirchtreetendstoleafout
muchearlierthanawalnuttree.Tolearnmore,pleasealsoreadasecondarticleby
MichiganStateUniversityExtensionthatsummarizesresearchtoexplainsomeof
thereasonsforthedifferenceintiming.

Tolearnmoreabouttheconditionsthataffectplantsgreeningup,visitthe
UnitedStatesGeologicalService-ledUSANationalPhenologyNetwork(USGS
NPN).TheUSGSNPNcreatedtheDailySpringIndexLeafAnomalymapsto
demonstratehowearlierthannormalspringgreen-upisoccurringthisyearinthe
UnitedStates.TheUSGS-ledNPNwebsitealsofeaturesastaticversionofareas
that have experienced green-up, or “spring” so far in 2017, and a phenology
visualizationtool.Themapsandtoolscanbeusefultoscientistsaswellascitizens
intheplanningofseasonalandeducationalactivities.

Thisyear,aswealllookforwardtospring,keepaneyeonyourfavorite
forestandseeifyoucanspotthegreeningoftheforestfromthegroundup!
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FORESTS TURN GREEN                Continued from page 21

TREES SPRING INTO ACTION EARLIER IN

CITIES FASTER URBAN HEATING LEADS TO

EARLIER TREE GREENING
ByVernerViisainen,TheNakedScientists.com•December1,2021

Trees turn green 6 days earlier in cities compared to rural areas...

That'sthefindingfromanewstudybyUniversityofCalifornia,Berkeley,

researcherLinMengandpublishedinthejournalPNAS.

Continued on Page 24
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DOGGETT . . .
Liquid asset for
trees and tree
care companies.

The fastest growing segment of the tree care industry is
liquid tree fertilization and Doggett is leading the way. The
spectacular growth in this field has come from the fact that the
fertilizing method that helps trees the most also helps tree care
companies the most.

Liquid fertilizing is right for trees because the fertilizer is
injected into the soil. This fractures and aerates the soil so that
water, oxygen and fertilizers are made available to the feeder
roots. Doggett’s forty years of experience have resulted in XL
Injecto Feed—a solid in a liquid—suspended particles of 
concentrated nutrition which you mix with water. Its slow
release formula provides nourishment for up to two years and is
available in five formulations for varying fertilizing situations.

Liquid tree fertilizing is a liquid asset for tree care companies
because it lets you do a thorough and professional job in very 
little time with hardly any investment in equipment. It requires
about one fourth the labor of the dry granular application.

It’s no surprise that the leading tree care professionals in 
the country come to Doggett for tree fertilizer. From Central Park
in New York, where XL Injecto Feed is the fertilizer of choice 
for dependable results, to the highly respected Shade Tree
Laboratories at the University of Massachusetts, XL Injecto 
Feed is demonstrating its value and proving that it really is a 
liquid asset for trees and tree care companies.

Doggett Corporation, Lebanon, NJ 08833 Tel: 908-236-6335
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Theeffectoccurs,shesays,becausecitiesarewarmingatfasterratesthan
therestoftheplanetsinceartficialmaterialsubiquitousinurbansettings,like
concrete, absorb heat more readily than natural materials like wood. The
temperaturesinthecitiessheinvestigatedwere,onaverage,1.3degreeswarmer
thansurroundingruralareas,althoughMengfoundthedifferencecouldevenbeas
largeas3degrees.

Inspiredtostudytheeffectofwarmingenvironmentsontreegreeningdue
to a personal experience with cherry blossoms in Beijing, China, when an
unexpectedsnowstormwipedoutalltheflowersshehadhopedtoseeinfullbloom,
Mengusedsatellitedatatocomparethestartoftreegreeningin85majorcitiesand
theirneighbouringruralareasacrosstheUnitedStates,includingNewYorkCity
andWashingtonDC.Treesinbuiltupareas,shefound,typicallystarttogrow
earlierduringthespringandstopgrowinglaterintotheautumn.Theirgrowing
periodoverthedayisalsoextendedtoo,owingtotheeffectsofartificiallight.

While the key finding of earlier greening was consistent across all
investigatedcities,Mengnotedthattherewassomevariation.Inparticular,trees
insoutherncitiesnearthecoastweremoresusceptibletoearliergreeningcompared
tonortherncitiesthataredryerandmoreinland.“Thisisbecausetreesinnorthern
cities[are]mainlyregulatedbytemperaturechange,buttreesinsoutherncities
[are]moreinresponsetowaterconditionchanges,”Mengexplains.

Furthermore,whiletheeffectsofurbanwarmingandclimatechangeare
thoughttobelargelynegative,Mengpointsoutthatit isnotclearwhetherthe
earliergreeningoftreesincitiesisagoodorabadthing.Thelongergrowingseason
“couldincreasetheriskofspringfrost”,andthesechanges“couldalsoimpactthe
timingandseverityofpollenseason,”leadingtoahigherriskofpollenallergyfor
humans.Incontrast,theearliergreeningcouldbebeneficial,because“treescould
absorbmorecarbondioxidefromtheatmosphere,”andtheycouldhaveagreater
coolingeffectinurbanenvironmentsastheywouldbeleafyforlongerstretchesof
theyearandthusbeabletocounteractsomeoftheurbanwarminglocally.

TREES SPRING INTO ACTION     Continued from page 22

IS YOUR FAVORITE TREE AN 

INVASIVE SPECIES?
JstorDaily•ByOliviaBox•ChipSomodevilla/GettyImages•April24,2021

Theseasonsaremarkedbychangingtrees.Inthefall,redleavesdropfrom
theNorwaymaple.Washington,D.C.,isknownforitspinkcherryblossoms,a
symbolofspring.Whatdothesetreeshaveincommon?Theyarebothinvasiveto
theUnitedStates.
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Cherry blossom trees are native to Japan, while Norway maple are
European.Cherryblossomsarenowastrongpresenceinbotanicalgardensand
parks,andNorwaymaplesarefrequentlyplantedoncitysidewalksbecausethey
arefast-growing.

Treeswerenotconsideredtobeasmuchofathreatasinvasiveplantsuntil
recently.Butinvasivetreescanbejustasdamagingtoecosystemsandcandisplace
nativetreesinbothurbanandforestenvironmentsveryquickly.

Four thousand invasive species introduced to the United States via
horticulturehavebecomeestablishedoutsideoftheirrange.

ResearchersDavidM.RichardsonandMarcelRejmáneknotethatwhile
currentlyonly0.5–0.7percentof theworld’s trees speciesare invasive, these
invasionsareontheriseandareareasonforconcern.

Treesandshrubscanbecomeinvasiveinseveralways.Horticultureisa
leadingcause,withtreesbeingtransportedoutsidetheirrangefortheirbeauty.
Horticultureextendsbeyondbotanicalgardens, toplacesincludingbackyards,
parks,andcitystreets.AccordingtoRichardsonandRejmánek,fourthousand
invasivespecies introduced to theUnitedStatesviahorticulturehavebecome
establishedoutsideoftheirrange,displacingnativespeciesanddisruptingnumerous
ecosystems.

Managinginvasivespeciesisnoeasytask.AsRichardsonandRejmánek
sumitup:“Conflictsofinterestabound…Thedemandforpopularornamentalsalso
hasstrongculturalties,andthedemandisdifficulttochangequickly.”In2001,
landscapearchitectDonBrighamJr.noted that thecostofmanaging invasive
speciesintheUnitedStateswasaround$35billionperyear.Evenwiththoseefforts,
accordingtoBrigham,theUSFishandWildlifeServiceestimatesthatnearlyhalf
ofthecountry’snativeendangeredplantandtreespecieshavedeclinedduetothe
encroachmentofexoticplantsandanimals.

Landscapearchitectshavesomepowertochangethis.Landscapedesigners
andplannerscanconsidernativetreesandplantswhenplanningnewprojects—
whichisgoodfornativeecosystems,pollinators,andclimate.

IS YOUR FAVORITE TREE            Continued from page 24
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WE CALCULATED HOW MUCH MONEY

TREES SAVE FOR YOUR CITY
TheConversationApril27,2018

ByTheodoreEndreny•ProfessorofWaterResources&Ecological
Engineering,StateUniversityofNewYorkCollegeofEnvironmental

ScienceandForestry

Megacitiesareontherise.Therearecurrently47suchareasaroundthe
globe,eachhousingmorethan10millionresidents.

Morethanhalftheglobalpopulationnowlivesinurbanareas,comprising
about3percentoftheEarth.Theecologicalfootprintofthisgrowthisvastand
there’sfarmorethatcanbedonetoimprovelifeforurbanresidentsaroundthe
world.

Whenitcomestonaturalspaces,treesarekeystonespeciesintheurban
ecosystem,providinganumberofservicesthatbenefitpeople.Myresearchteam
hascalculatedjusthowmuchatreemattersformanyurbanareas,particularly
megacities.Trees clean the air andwater, reduce stormwater floods, improve
buildingenergyuseandmitigateclimatechange,amongotherthings.

Foreverydollarinvestedinplanting,citiesseeanaverageUS$2.25return
ontheirinvestmenteachyear.Analysisoftheworld,fromexperts.

Measuring trees

Ourteam,ledbyDr.DavidNowakoftheUSDAForestServiceandScott
MacoofDaveyInstitute,developsthetreebenefitssoftwarei-TreeTools.

Thesetoolssimulatetherelationshipbetweentreesandecosystemservices
theyprovide.Theseservicescanincludefood,cleanairandwater,climateand
flood control, pollination, recreation and noise damping.We currently don’t
simulatemanyservices,soourcalculationsactuallyunderestimatethevalueof
urbantrees.

Oursoftwarecansimulatehowatree’sstructure–suchasheight,canopy
sizeandleafarea–affectstheservicesitprovides.Itcanestimatehowtreeswill
reducewaterflooding;orexplorehowtreeswillaffectairquality,buildingenergy
useandairpollutionlevelsintheircommunity.Itcanalsoallowuserstoinventory
treesintheirownarea.

Oursystematicaerialsurveysof35megacitiessuggestthat20percentof
theaveragemegacity’surbancoreiscoveredbyforestcanopy.Butthiscanvary
greatly.Treescoverjust1percentofLima,Peru,versus36percentinNewYork
City.

Wewantedtodeterminehowmuchtreescontributetohumanwell-being
intheplaceswherehumansaremostconcentrated,andnatureperhapsmostdistant.

Continued on Page 29
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Inaddition,wewantedtocalculatehowmanyadditionaltreescouldbeplanted
ineachmegacitytoimprovethequalityoflife.

How tree density affects a city

Welookedindetailat10megacitiesaroundtheworld,includingBeijing,
Cairo,MexicoCity,LosAngelesandLondon.Thesemegacitiesaredistributed
across five continents and represent different natural habitats. Cairo was the
smallest,at1173squarekilometers,whileTokyomeasuredinatawhopping18,720.

Formost cities,we looked atGoogleMaps aerial imagery, randomly
selecting500pointsandclassifyingeachastreecanopy,grass,shrubandsoon.

Wecalculatedthattreecoverwaslinkedtosignificantcostsavings.Each
squarekilometer saved about$0.93million in air pollutionhealth care costs,
$20,000bycapturingwaterrunoff,and$478,000inbuildingenergyheatingand
coolingsavings.

What’smore,themedianannualvalueofcarbondioxidesequesteredby
megacitytreecoverwas$7.9million.Thatcomesouttoabout$17,000persquare
kilometer.ThetotalCO2storedwasvaluedat$242million,usingameasurecalled
thesocialcostofcarbon.

Thesumofallannualservicesprovidedbythemegacitytreeshadamedian
annualvalueof$505million.Thatprovidesamedianvalueof$967,000persquare
kilometeroftreecover.

Trees in your city

Anentireurbanforestcanprovideservicesforagoodlife.

Allofthecitieswestudiedhadthepotentialtoaddadditionaltrees,with
about18percentofthemetropolitanareaonaverageavailable.Potentialspots
includedareaswithsidewalks,parkinglotsandplazaareas.Thetree’scanopycould
extendabovethehuman-occupiedarea,withthetrunkpositionedtoallowfor
pedestrianpassageorparking.

Wanttoconserveforestsandplantmoretreesinyourarea?Everyonecan
takeaction.Cityandregionalplannerscancontinuetoincorporatetheplanningfor
urbanforests.Thosewhoareelectedtoofficecancontinuetoshareavisionthat
theurbanforestisanimportantpartofthecommunity,andtheycanadvocateand
supportgroupsthatarelookingtoincreaseit.

Individualswhocannotplantatreemightaddapottedshrub,whichis
smallerthanatreebuthasaleafycanopythatcancontributesimilarbenefits.For
thepropertyownerwantingtotakecharge,ouri-Treesoftwarecanassistwith
selectingatreetypeandlocation.Alocalarboristorurbanforestercouldalsohelp.

WE CALCULATED HOW MUCH  Continued from page 26
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50 NOTCH ROAD
WEST PATERSON, NJ 07424

973-837-1390 phone
973-837-1391 fax

SAVE THE DATE:
2022 NJ Shade Tree Federation

Annual Meeting Scheduled For 

October 13 & 14th. Cherry Hill, NJ
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