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QUIZ TIME!



What do the following
trees have in common?
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What do these species
have iIn common?

They are monotypic (the only
members of their genus)

And they have few pest
problems




Genera with many species

Genera __ Species! Pests?
Acer 128 208
Betula 62 158
Fraxinus 43 147
Prunus 430 326
Populus 48 168
Quercus 593 269
Sorbus 125 311
Ulmus 42 205

IKrussmann. 1977. Manual of Cultivated
Broad-Leaved Trees & Shrubs. Timber
Press

2Johnson and Lyon. 1988. Insects that
feed on Trees and Shrubs. Cornell AR N
University Press — -
Sinclair and Lyon. 2005. Diseases of Trees Balsam poplar

and Shrubs. Cornell University Press POpUIUS balsamifera
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Genera with limited number of
Species.

Genera Species Pests
Clasdratis 2 2
Gymnocladus 2 2
Liriodendron 2 15
Liguidambar 3 12
Maackia 2 1
Phellodendron 4 4
Ptelea 6 1
Nyssa 3 15
Tilia 22 31

Redmond linden
Tilia americana ‘Redmond’




Monotypic genera

Genera Species Pests
Cercidiphyllum 1 1

Eucommia 1 1
Ginkgo 1 0
1 2

Maclura




As a general rule

The more species In a genus

the more pests







Okay what do these
problems have In
common?
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What do these all have In
common?

The pest becomes a deadly
threat when introduced to a
new continent.

The pest attacks a genus, not
a species.

Each genus has species on all
three temperate continents.
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Santamour (1990) proposed no more than
10% in a species, 20% in a genus and 30% in a
family

Santamour, F.S.1990. Proc. 7t Conf. Metro. Tree Improvement Alliance, Morton Arboretum pp 57-65
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No more than 5 percent of
the urban forest from any
ohe genus







Order Family Genera
Fa bales Caesalpiniaceae Cercis, Gleditsia, Gymnocladus
Fabaceae Maackia, Robinia
Fagales Betulaceae Alnus, Betula, Carpinus
Fagaceae Fagus, Quercus
Lamiales Bignhionaceae Catalpa
Oleaceae Fraxinus, Syringa
Malpighiales sajlicaceae
Malvales Malvaceae .
Proteales Platanaceae Platanus

Rosales Cannabaceae Celtis

Crataegus, Malus, Prunus,
Rosaceae Pyrus, Sorbus

Ulmaceae Ulmus
Rutaceae Phellodendron

. Acer
Sapindaceae Aesculus

Populus, Salix

Sapindales




Order Family Genera
Fa baleS Caesalpiniaceae Cercis, Gleditsia, Gymnocladus
} -~ MaZz.ckia, Robinid
Bronze birch borer |Atdus, Betula, carjinus

: 7 Oak wilt eae Fagus, Quercus
1S —mng;naceae Catalpa

. Emerald aSh borer Fraxinus, Syringa
11dlI€S Sjlicaceae

Populus, Salix

Malvales Malvaceae

Proteales Platanaceae Platanus
Rosales Cannabaceae Celtis

Crataaays, Malus, Prunus,
Pyrus, SorLus

Dutch elm disease |yimus
Sapindales

Tilia

Rutaceae Phellodendron
Acer

Sapindaceae Aesculus




Order Family Genera
Fa bales Caesalpiniaceae Cercis, Gleditsia, Gymnocladus

Fa baceae Maackia, Robinia

Fagales Betulaceae Alnus, Betula, Carpinus
Fagaceae Ash and privet borer
Lamiales Bianiangce Ash/IiIac borer

e Oleaceae Fraxinus, Syringa
Malpighiales sjjicaceae

Populus, Salix
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- Malvaceae >
Tilia

&Q{?Qﬁ.ﬂ Plata naceaﬁm&m

N , Crataegus, Malus, Prunus,
Rosaceae Pyrus, Sorbus

Ulmaceae Ulmus
Rutaceae Phellodendron

. Acer
Sapindaceae Aesculus

Sapindales




Order Family Genera

Fa bales Caesalpiniaceae Cercis, Gleditsia, Gymnocladus
Fabaceae Maackia, Robinia
Betulaceae Alnus, Betula, Carpinus
Fagaceae Fagus, Quercus
Bighionaceae Catalpa

M I h | 0|eaceae Fraxinus, Syringa
alpi 1dléS
PIg Salicaceae S —

Malvales 1,0 ticillium wilt |
Proteales —ppatanaceae Platanus

Rosales Cannabaceae Celtis

Crataegus, Malus, Prunus,
Rosaceae ryrus, scrbus

Ulmaceae Ulmus

Rutaceae Phellodendron
Acer

Sapindaceae Aesculuc

Sapindales
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State Street maple _ = 1 Common horsechestnut
Acer miyabe ‘Morton’ i Aesculus hippocastanum




No more than 5 percent of
the urban forest from any
ohe genus

And be cautious with species-
rich genera




No more than 5 percent of
the urban forest from any
ohe genus

And this is even more
important for genera found on
all three temperate continents
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Yunnan

Hinsinger et al. 2013. PLoS ONE 8(11)
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http://www.google.com/url?sa=i&rct=j&q=middle+miocene+continents&source=images&cd=&cad=rja&docid=4hl7I5msy1TKwM&tbnid=KGlAgHVdYpt-LM:&ved=0CAUQjRw&url=http://www.space4case.com/mmw/pages/space4case/solar-system/earth/artic.php&ei=-uXZUYCYDaGzyQHOvoHYDQ&bvm=bv.48705608,d.aWc&psig=AFQjCNGQ_ryvBp_BQxIES1GuqgEFvaL2Dg&ust=1373321054429570
http://www.google.com/url?sa=i&rct=j&q=middle+miocene+continents&source=images&cd=&cad=rja&docid=4hl7I5msy1TKwM&tbnid=KGlAgHVdYpt-LM:&ved=0CAUQjRw&url=http://www.space4case.com/mmw/pages/space4case/solar-system/earth/artic.php&ei=-uXZUYCYDaGzyQHOvoHYDQ&bvm=bv.48705608,d.aWc&psig=AFQjCNGQ_ryvBp_BQxIES1GuqgEFvaL2Dg&ust=1373321054429570

Fraxinus population how separated:
-20 in North American

-20 in East Asia
- 3 in Europe and West Asia

Wallander and Albert 2000. Amer. J. Bot 87:1827-1841
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Okay so why is this
important to know Iif we
are moving genera across

the planet?




If evolutionary history;
increased stress reduces

resistance to the pest.

Nielsen et al. 2010. Environ. Entomol. 40: 648-
653




If no evolutionary
history: little
relationship between
stress and resistance.

Frost’
A hybrid between Asian white birch and the
European white birch
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Betula pnda — European he birch
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Same true with ash.

Rebek et al. 2008. Environ. Entomol. 37: 242-246

‘Northern Blaze’ white ash
Fraxmus amerlcana ‘J ef




‘Mancana’ Manchurian ash
Fraxinus mandshurica ‘Mancana’
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Manchurian ash
i contains hydroxycoumarins,
“ "8 an allelochemical not found in

A

2%| Green or White ash.
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Chestnut
















Dandong China
North Korean border
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F Ables, Ace Alnus, Betula, Carpinus, Catalpa,
Cornus, Gledlt.s'la, Juglans, Juniperus,
Kalopanax, Larix, Maackia, Malus, Magnolia,
Phellodendron, Picea, Pinus, Populus, Prunus,
Pterocarpa, Quercus, Tllla, Ulmus










Autumn Baze maple

‘Jeffsred’

ni

Acerx freema




Chestnut
















Northern red oak

Quercus rubra—















' | Kentucky coffeetree
Gmnocladus dioica
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Chinese coffeetree (Soap tree
Gymnaladus chinensis
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% Nothing is natlve to the urban en|ronment
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Amur maackia Maackia amurensis ‘Summertime’
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CONTRAINDICATION

Situations which a procedure
potentially inadvisable




CONTRAINDICATION

The species environmental
requirements must match the
site conditions










Acerx freemanii'leffs
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CONTRAINDICATION

While nothing is native to the
urban forest, do not forget
about the “sense of place”
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CONTRAINDICATION

Be careful not to create
problems by planting invasive
species




Phelladendron plrlfarme — Pea rfru it corkt
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But remember they can “switch” | =

Gin kgo
Ginkgo biba
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john.ball@sdstate.edu
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