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Early land plants with AM
structures

Rhynie chert formation, 400-460 million years old.
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Arbuscular mycorrhiza
(Plantago media and Glomus clarum)

(c) D. Redecker

Photo from Ann Pringle

AM Structures

+ Arbuscules/coils = site of exchange

+ Vesicles = fungal storage (full of
lipids)

+ Spores = dispersal unit? Remember
they are asexual.
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Arbuscular
Mycorrhizae

Arum Type AM

+ Arbuscules
diagnostic

* Hyphae remain
intercellular except
for arbuscules

Figurs 24 [Capuion on . 47)




Paris Type AM

+ Arbuscules rare,
coils common

* Hyphae are
intracellular

The players

+ Fungi = Glomeromycota

+ Plants = most herbs, grasses, bryophytes
(mosses?), ferns, and many woody plants including
maple, redwood, cherry, apple, and many tropical
trees

+ All of our agricultural crops are AM plants except
Brassicaceae (mustards/brocolli) and
Chenopodiaceae (quinoa, rumex, spinich)

+ Many EM hosts will associate with AM fungi (but
AM hosts typically do not associate with EM fungi)

Arbuscules increase plant/fungal
interface
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Nuclear counts in AM spores

Table 1.1 Numbers of nuclei per spore of 3 range of YA mycorrhizal fungs counted
directly (4) e essmated from the surlace area of the spore and the presumed datribution
of the nuchei (5] (vee text)
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Genetic Variation Within AM Spores:
Inter or Intra-nuclear?

Kuhn 2001 Pawlowska & Taylor 2004




Species effect on biomass and P
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Figure 5.8 Effect of mycorrhizal hyphae of Glemes introrodices on depletion of KCI-
extractable NHZ and NO, in the hyphal compartment of plants of Cucumis sothus
fertilized (HCL), or not (HCa), with added MO, . Gl mycorehizal plants: MM, nan.
enyeorehizal planes. Bars are sundard errors of the means of four replicates. From
Johansen et al. {1992), with permizsian.
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Carbon transfer from green plant to
green plant via AM fungal connection

Table 4.4 Effects of shade on C transfer from Plontago lanceolata te Festuca oving

Ful light Shade

Root Shoat Raat Shoat
Mon-mycorrhizal 0.08 30 0.03 004
WA mycoerhizal 28" D44 ELE b [kl

" supplied 13 '*CO; 1o the besves of the donor plant. The receiver plants were either fully iluminated o shaded
during the transler pesicd (48 k)

Sumistiesl signifiesnce of dffarences between mycorrhizal and non-myeoeehizal: *** F < 0.001; = £ < 0.01, Figures
calculuted from raw daca in Tabla 4 of Read et of, (1985) satistical signifcance by Mann-Whitney U-test

Diea of Read et ol {1985), recalcutated by Newmann. (1 988).

Translocation of C in AM
Networks

* Fitter 1999: Mycocentric view

— Labelled C from a ‘donor’ plant shows up in
roots, but not in leaves of ‘receiver” plant.

+Arachnitis grows in the understory
of Andean forests

+It is a nhon-photosynthetic
mycorrhizal "cheater”

Bidartondo Nature paper
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Carbon movement between green plants via
AM networks
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M transfer between the spring ephemeral Erythromium
amerfeamunn and sugar maple saplings via arbuscular mycorrhizal
fungi in natural stands

Ann Arbor Pioneer High School
Ecology Club web page

1. Species richness is in
the high 30s ina
single field.

! Note that different
Year approaches yield

— different species
richness.

Number of AM Species Knows

Why so many species???
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Translocation of C in AM
Networks

* Fitter 1999: Mycocentric view

— Labelled '“C from a ‘donor’ plant shows up in
roots, but not in leaves of ‘receiver” plant.

— Exceptions include achlorophyllous plants...

— Although Simard et al. showed C moved
between birch and Douglas-fir, but that was in

ECM networks
Next slide please.....
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Negative Feedback Leads to
Greater Species Richness
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Van der Heijden et al. 1998
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Mutualism-Parasitism Continuum
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Three Components of Mycorrhizal
Symbioses
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Mutualism- Parasmsm Continuum
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Fertilizing crops selects a less beneficial
community of AM fungi

| Blue = No AMF control. ilized soil)
' Red = AMF from unfertilized plots
Green = AMF from ferffilized plots

rescences/plant

None +P +N +N+P

Nutrients added




