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No Plantis an Island

Arbuscular
Mycorrhizal Fungi

Saprotrophs
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Ectomycorrhizal Fungi
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Mycorrhizal Fungi

Tree species tend to form one of two types of mycorrhizal symbiosis

Arbuscular Mycorrhizae (AM)

* Fungi scavenge for
mineral nutrients

* Forage close to root
systems

* Highly generalized

Ectomycorrhizae (EM)

Fungi scavenge for mineral
nutrients or mine organic
matter

Can foraging near or far from
root and can connect host
trees through networks
Range from generalized to

specialized KT




Arbuscular Mycorrhizal Fungi

Vast majority of plants
* Almost all herbaceous plants (including crops)
* Many important temperate forest trees Walnut

"% Ashes

Cherries



Ectomycorrhizal Fungi

Select groups of woody plants
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Hickories

Basswood

© Jeff McMillian




Root fungli and nursery propagation:

Any plant growing in soil is getting
colonized by some kind of fungi

But...
5 — e & ‘ . c: ¢ m ; »‘. Al ,; %
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* Are they getting the fungi we want~ e " ' \ *,




Research Questions:

* Do tree seedlings develop different fungal
associations between nurseries?

* Do fungal differences persist after transplanting?

* Do fungal differences affect the success of tree
establishment?

e Can nursery management shape fungal
associations in desirable ways”?



Obtained seedlings from 9 nurseries

around the Midwest
Matched species as much as possible:
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Do tree seedlings develop different fungal associations between nurseries?
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Do tree seedlings develop different fungal associations between nurseries?

Fungal taxa assigned to

Saprotrophs uilds via FungalTraits
; Other Endophytes g
Methods W — _ Database
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Arbuscular Mycorrhial Fungi

Collectroot samples from U,z:» s
seedlings lifted from nursery beds George Kna B 1
Ectomycorrhizal At Ectomycorrhizal Fungi
Fungi O e
. i) ‘ ) e R %‘b
DNA extracted from non-sterile - { ' n} ‘ S Pathosens Saprotrophs
root fragments L 74, N I
‘ AT ‘\ Potential Pathogens and
: Endophtyes
Amplify the fungallTS2 gene .., Do not attempt to separate
Sequence Wlth PCR Mycorrhizal http://ohioline.osu.edu/ pathogenic from non-

pathogenic endophytic genera
* Potentially includes
mutualistic, commensal, or
parasitic interactions even
within same fungal species

‘ Fungi pre

Fungal taxa identified via high-
throughput sequencing




Do tree seedlings develop different fungal associations between nurseries?
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Nurseries form distinct clusters, indicating divergent fungal
communities on seedling roots



Do tree seedlings develop different fungal associations between nurseries?
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Do tree seedlings develop different fungal associations between nurseries?
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Nurseries differ in the colonization of ectomycorrhizal fungi on
both hardwood and softwood seedlings



Do tree seedlings develop different fungal associations between nurseries?
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fungi on both hardwood and softwood seedlings



Do fungal differences persist after transplanting?
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Obtained seedlings from 9 nurseries
around the Midwest
Matched species as much as possible:

Transplanted seedlings from each
nursery into field plots at the Allerton
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Harvested some seedlings after one full
growing season to recharacterize fungal

communities

Harvested additional seedlings after two
full growing season to recharacterize

fungal communities

Columbus

WEST
VIRGINIA




Do fungal differences persist after transplanting?
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Do fungal differences persist after transplanting?
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Do fungal differences affect the success of tree establishment?

Obtained seedlings from 9 nurseries
around the Midwest
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Do fungal differences affect the success of tree establishment?
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Survival is higher for seedlings with more (and more
diverse) ectomycorrhizal colonization from the nursery



Do fungal differences affect the success of tree establishment?
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Do fungal differences affect the success of tree establishment?
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Research Questions:

e Do tree seedlings develop different fungal \/
associations between nurseries?

* Do fungal differences persist after transplanting?v

* Do fungal differences affect the success of tree \/
establishment?

Major caveat: Each nursery used different seed
sources, so results may reflect genetic differences
among tree populations



Do fungal differences affect the success of tree establishment?

Nursery Source Pre-plant Treatment Outplanting Site

Grow a common
southern and
northern seed
population at 3
nurseries spanning

climate gradient for X Forested
1 year
Transplant M
seedlings into ‘ - .
northern and o 5 Fungicided Post-Agricultural
southern field sites | |

Control for genetic Control for non-fungal Test in different soil

differences effects backgrounds



Do fungal differences affect the success of tree establishment?
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Can nursery management shape fungal associations in desirable ways?

Year 1: Wilson State Nursery (Boscobel, WI) Year 2-3: KCI, Technologies Inc.
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Can nursery management shape fungal associations in desirable ways?

Survival was poorin the
shaded forest and high in the
savanna

In post-agricultural soil, non-
fumigated seedlings had higher
survival

Fungicide treatment tended to
increase survival for seedlings
from fumigated plots

Fungicide treatment tended to
decrease survival for seedlings
from non-fumigated plots
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Research Questions:

e Do tree seedlings develop different fungal \/
associations between nurseries?

* Do fungal differences persist after transplanting? V

* Do fungal differences affect the success of tree \/
establishment?

e Can nursery management shape fungal \/
associations in desirable ways”?



Next Steps:

* Investigating other nursery management practices — especially mycorrhizal
inoculation
* Partnering with more nurseries and restoration sites for on-site

experimentation

* Expanding into agroforestry operations

Phase 1: Nursery Phase 2: Field
Year1: Year 1: ] Year 2: Year 2-5: Year d:
Fall-Winter Fal Spring Spring Spring & Fall Fall & Winter
— T34 &
' I &
.): ' Not 'I»‘chorrmzal Restoration ' 4 i i T\
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Mycorrhizae 1444
pr}:;duced - Fumigated InDcqum Fungicide TR
greenhouse Tree Species Measurements « 4 sites Measurements
Ps. Carya OR Castanea Eﬂ“ﬁdrllﬂg hﬁltghi » 3 blocks / site « Soil properties
- * Fresh weig - Plots separated » Microbe
*‘ ] gﬁ:ﬂgg S g%géﬁus * Root length fungal trgatmentsw neTa}D%'e
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