Ginkgo: Eldest Tree Survivor

by Dr. Kim D. Coder, School of Forest Resources University of Georgia September 2003

Thereisonefamily of treeswhich saw theriseandfall of dinosaurs. Thissamefamily of treesbarely
survivedthelastice-age. Ginkgo hasbecomeatreewithout ahome -- anexotic wanderer scattered across
theglobe. Every botanical garden and arboretumworthy of itstitlehasat |east oneginkgotree. Citedasa
livingfossil, acultural icon of theorient, and atreeboth bizarreand fascinating, ginkgo sharesour world today
duesolely to human cultivation. Itsbotanical uniqueness, food content, and medicinal valuesassure peoplewill
continueto cultivatethismost ancient of trees.

Thispublicationwill outlinethecuriosity surrounding ginkgofromitsnametoitswood. Appreciatinga
living ginkgo standing inthesun can beenhanced by understandingitsecol ogical history, biology and structure.
Heremythswill bediscarded and rumorsquenched regarding theginkgotree, inorder for youtograspthe
pricel essand timel essgenetic qualitiesof Ginkgo biloba

The Ginkgo Age

The ginkgo family line stretches back beyond 200 million years. The fossil record places one or
two species of ginkgo at this beginning. Over time there has been at |east 20 species of ginkgo, possibly
asmany as 50 species, in at least four genera. The ginkgo family reached the height of its ecological
success about 150 million years ago when there were approximately five common and widespread
species. The ginkgo family covered many parts of what we now call the Northern Hemisphere of Earth.
Catastrophe struck 65 million years ago.

The same global changes which initiated the loss of dinosaurs and alowed for the rise of mam-
mals, also decimated the ginkgo forests. Only one ginkgo species survived. Surrounded with more
effective competitors and seed predation, ginkgo began along decline into extinction. Ginkgo disap-
peared from North Americaaround 7 millions years ago, Europe around 3 million years ago, and its last
few refugesin Asia evaporated across the last million years. The successive waves of global cooling
snuffed out almost all the scattered remnants of ginkgo. Petrified wood and leaf fossils of ginkgoes
weretheonly remainsto befound at sitesacrossthe United States.

Genetic Relationships

Ginkgo bilobais unique among trees in occupying its own taxonomic division, class, order,
family, andgenus. It hasoutliveditsrelativesby largegenetic distances. Seed plants(Spermatophytes) canbe
subdividedintotwo groups, Angiospermsand Gymnosperms. Ginkgoisoneof four primary subdivisionsof the
Gymnospermswhichinclude: cycads(9 generaand ~100 species); conifers(48 generaand ~500 species);
Gnetales(3 generaand ~64 species); and, ginkgo (1 generawith 1 species).

Inthe Gymnosperms, Gnetal esare cons dered devel opmentally advanced and cycadsareconsidered
primitive. Conifersarecons dered amain-lineand dominant group defining Gymnosperms. Ginkgoesshare
traitsintermediate between thecycads(similar reproductivetraits) and theconifers(similar growth and structural
traits). Ginkgoesareanadvanced cycad or aprimitiveconifer. Ginkgo representsagenetic way-stationonthe
roadto moderntrees.
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By Any Other Name?

Thegiven scientificnamefor thistreeisGinkgo biloba. Themeaning of thescientific nameisa‘“two-
lobed leaved, silver apricot.” Theword ginkgo isderived from Chineseand Japanesetermsginkyo meaning
slver gpricot. Thecommon nameisgreatly confused by trand ationand cultural differences. Themost used
common namefollowsthescientificname-- ginkgo (ginkgo being singular and ginkgoesbeing plural.) Other
common namesused are: ginkyo, gingkyo, ginko, maidenhair tree, duck-foot leaf tree, duck-foot tree, icho,
silver apricot, nut apricot, whitefruit, whiteeye, spirited eye, templetree, grandfather-to-grandsontree,
Ginkgobaum, and noyer du Japon.

In the beginning of determining ginkgo taxonomy, the common term ginkyo was mis-translated /
mis-spelled by Latin-based taxonomists as ginkgo. Ginkgo biloba was the designated name established
for thetreein 1771. Renaming and reorganizing the tree's taxonomic position occurred at least twice
with the scientific names Salisburia adiantifolia (1797) and Pterophyllus salisburiensis (1866) being
proposed. The oldest name (Ginkgo biloba) remains the proper scientific name.

Native Land?

Ginkgowasfirst known by modern humansin China. Matureginkgoesgrow inlow density, disturbed,
andmixedforests. Ecologicaly, ginkgoisanearly success onal specieswhich colonizessunny, opensoil areas
without much competition. Cut stream banks, soil dideareas, and largeforest gapswithlittlelitter areprime
seed germination and seedling establishment areas. Mid-dopepositionsinheavily floodingriver valeys, and
well-drained, non-saturated mineral soil sitesareideal. Ginkgo seed productionisastrategy for distributionand
new sitecolonization. Ginkgo vegetativereproductionisastrategy for holding ontoasitefor hundredsof years.

Ginkgo canbefoundin naturalized standswithin the mixed speciesforestsconcentrated onthelower
mountainsidesof theWestern Tien Mu Shanin Southern Anhui provinceandin adjacent Western Zhgjiang
province, West of Shanghai, China. Itisunclear if any of theremaining old standsof ginkgoin Chinaaretrue
nativestotheir sites, or werenaturalized and cultivated by man over thelast twomillennia. Ginkgowasfirst
recognized asafood and medicinesource. Ginkgowasconservedfor theroya household. Information about
thetreed owly escaped the pal aces, and ginkgo treeswere cul tivated within protected gardensand monasteries.
Thereverenceand veneration of ginkgo occurred not because of religiousor spiritual reasons, but becauseof its
uniqueness, food cashvalue, and perceived medicina properties.

World Travels

As more seeds became available, and as more trees were planted to supply the royal court, the
more seedlingsescaped and werecultivated by merchants. Around 800 yearsago ginkgotreeswerefirst
recorded aspart of tradeto Japan and Korea. Europeansfirst saw thetreein Japanin 1691 and notedits
uniquequalities. Uponfurther searchingthroughthemiddle 1700’ s, Europeansfound ginkgo growingin China,
Japan, andKorea. Ginkgowasfirst described botanically incontinental Europein 1712. The Dutchintroduced
thetreeto continental Europein 1727 near Utrecht. Cultivationin England beganin1754.

A botanist and collector named Hamilton planted thefirst twotreesinthe United Statesnear Philadel -
phiain 1784. Boththesetreesarenow gone. Theoldest living ginkgotreeintheUnited Stateswasplantedin
1785 or shortly thereafter by the Bartram brothers(famousbotanical explorers), alsonear Philadelphia. A
planting fad erupted among upper middl e classand weal thy househol dsinthenortheastern part of the United
Statesintheearly 1800’ sand againinthe 1890’ suntil thefirst worldwar. A curiosity and strangenessfactor
still propel splanting ginkgoesaround theworld — inyards, schools, streetsand parks.

Size, Reach, & Extent
Ginkgoescomewithmany variationsingrowth. Thereareginkgo cultivarswithmany sizesand shapes.
Someof these can be accessed by nameinthe publication by Coder, 2003, Selected Ginkgo Formsé& Culti-
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vars, University of Georgia, School of Forest Resources, Publication FOR03-20, pp.5. The*normal” ginkgo
traitswill bereviewed here. Ginkgoesarelarge, tall trees. Many peoplehave mistakenly used ginkgofor
street-side plantingsand around buildingswherethereislittle bel ow or above ground spacefor thetreeto
colonize. Ginkgoesareconsideredtoolargefor narrow street or treelawn plantings.

Crownspreadishighly variableand hasbeen selected forinvariouscultivars. Ginkgotreescanreach
50-90feetin height witha30to 60 feet widecrown spread over atrunk 2-3feetindiameter. Thelargest
ginkgoesoccur in Chinaand reach maximum confirmed sizesof approximately 140feet tall and 16 feet intrunk
diameter. Notethat true heightsand trunk diametersare estimatesdueto mounta nousterrain exposing root
collarsand root baseareas, and to adventitiousrootsand special aerial root growthscloudingwheretotake
measurements.

Life-form & Life-span

Ginkgoescanreachlargesizeson good sitesaway from sitedisturbance, tissueinjury, and highly
competitiveplants. Juveniletreeshaveregularly spaced but sparse branchesforming an upright and open
crown. Astreesmature, crownsbecome more spreadi ng with branches col onizing moreresource space and
crownsbecoming moredense. With age, branchesfill-intheopen crown areasof youth. Thenoticeable,
single-leader-dominateyoung treecrownisovertaken by other branchesresultinginamulti-leader treewith
age. Thefina matureformisanelongatedwideoval crown shape. Thereisatrend differenceincrown shape
between amoreupright and narrow crown shapein mal etreesand amore spreading and shorter femaletree.
Reliablesourcescitemaximumexistingtreeageto be 1,200 yearsold. Unsubstantiated reportscite 3,000
yearsof agemaximum.

Inthe speciesGinkgo bilobatherearefiveprimary crownor leaf forms(besides” normal” or “typical”)
whichhumanshavecultivated: aweepingor pendulousform; ahighly upright or fastigiateform; adwarf type;
abranchtypewithaerial root bulges; and, threefoliagevariations -- rolledtubular leaves, variegated |eaves,
and leaf and seed-stem fused foliage. Beyond thesestandard variations, therest of ginkgo variability isconsid-
ered“norma.”

Growth Rate

There are many highly variable citations for growth rate. Many measures are confused by
cultivar traits, sex, biological age, and site resources available. Without isolating each factor, asimple
growth rate value means little. Asageneral rule, ginkgo has a moderate growth rate compared with
other specimen treesin an established landscape. An establishment period of 2-5 yearsis usually atime
of extremely slow growth. After establishment until approximately 40 years of age, growth rate can be
rapid. Asactivesexual reproductionaccelerates, growthratesdecline40-140years. Asfemaletreesreach
sexual maturity (20-40yearsof age), elongation and crown expansionratesdeclineasmoreresourcesare
dedicated to seed production. After 150 yearsgrowthratesareusually slow, although ancient ginkgoesonsites
with great resourcescan sustainrapid growthfor centuries. Thefastest, long-term growth occursinmaleson
thebest resource-avail ableand stress-reduced sites, and whererootsareinfected with mycorrhizaefungi (endo
--VAM type—Glomusspp.).

Figure 1 providesan extremely rough estimateof mortality and normal expected lifespanfor ginkgo
based only uponinformation citedinscientificand popul ar literature. Noteestablished ginkgoesshould grow
for at least 45 yearsand should beexpected tolivetobe 110 yearsof age. Figure2 providesan extremely
rough estimateof ginkgo diameter growth over time. Notethat aginkgo at 110yearsof ageshould havea
diameter of 2.1 feet. Theheight datapresented acrosstheliteratureisconfounded much morethan diameter
and agedueto stormsand siteconstraints. Ingeneral,al10year old ginkgo, 2.1 feetindiameter would be
roughly 62feettal.
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TreeHedlthIssues

Ginkgoesareeasy totransplant and establishif alargeroot ball with healthy rootsareplanted. Because
of themessof seed production, plant only malesfor shadeand street treeuses. Approximately 0.5% of male
ginkgoeswill generate someisolated femal efl owersand seeds (monoecious). Femalesshouldbeplantedas
specimensaway fromwalkingtrailsand publicaress, if atal. Treeheathcareisminimal except for providing
good moistureinawell-aerated, well-drained soil.

Ginkgo has few primary pests and shares key stresses with al other trees —water availability in
the growing season. Ginkgo istolerant of air pollutants at low to moderate levels. Seeds are susceptible
to fungal attack. Many different parts of the tree contain avariety of anti-biologica compounds targeted
primarily at animal systems. One major concern in ginkgo isafailure to effectively deal with wounds.
Ginkgo does not react quickly in compartmentalizing injuries. Thisis especialy noticeable in wall four
(next year’ s increment) problems.

Ginkgo should not be green-wood pruned when young. Allow the tree to grow naturally until it
islarger, and then do not use crown cleaning or thinning. Use crown raising and terminal subordination
to control crown spread. Light nitrogen fertilization, once the tree is established will be essential for
good tree performance. Beware of nitrogen fertilizer over-dose, especially when soils are compacted or
drainageis poor.

Site Preference

Ginkgo is an early successional pioneer onto open mineral soilsin full sun. They establish and
grow ondisturbed siteswithinmixed temperateforests. Ginkgo doeswell where conditionsleantowardwarm
and moi st conditionsand perform poorly wheresitesconcentratelow temperaturesandwind/icestorms. As
withmost trees, temperatureand water availability regimesoverridemost other siteconstraints. Ginkgois
cons dered summer drought tolerant. Ingeneral, ginkgo requires 90%to 100% sun, moist but well-drained
soils, and neutral to acidic soils. Ginkgo requiresNorth Americanwinter hardinesszonesof 4 - 8and North
Americanheat zonesof 4-8.5. Altitudinal limitsarebelow 6,000feet abovesea-level. Ginkgoiscitedas
beingurbansiteandair pollutiontolerant, but aresalt sensitive. Toleranceisarelativeconcept andgrowthrate
issignificantly sacrificedfor any resourcepoisoning or avail ability constraints.

Conclusions

Ginkgo isworth planting and enjoying if only for it rarity of form and ancient lineage. Imagine a
tree which was both one of the only living survivors of Hiroshima' s atomic blast (from root sprouts),
and one of the few trees descended from the age of reptiles virtually unchanged. Plant a piece of ancient
history whichteetered ontheedge of theextinction abyss. Plant aginkgo.

Further information:
Coder, KimD. 2003. Ginkgo Seed Collection and Preparation. University of Georgia, School of Forest Resources,
publication FOR03-21. 7pp.
Coder, KimD. 2003. Identification and Silvicsof Ginkgo. University of Georgia, School of Forest Resources,
publication FOR03-19. 7pp.
Coder, KimD. 2003. Selected Ginkgo Formsand Cultivars. University of Georgia, School of Forest Resources,

publication FOR03-20. 5pp.




Dr. Kim D. Coder, 2003

Percent of

all trees Figure 1: Mortality curve for
100% undisturbed ginkgoes as
described in the literature.

O 200 400 600 800 1000 1200 1400
expected Tree age in years

lifespan =
110 yrs

Dr. Kim D. Coder, 2003

Diameter
_(DBH) Figure 2: Diameter growth
n feeltz over time in undisturbed
ginkgoes as described
10 in the literature.

O 200 400 o600 800 1000 1200 1400

expected | Tree age in years

diameter in
110 years
= 2.1 feet 5




