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Hypotheses
1. Soil microbial communities increase AMF

access to N from soil OM.
2. These interactions contribute to greater total

plant N and biomass.
3. Microbial communities that have evolved

under synthetic N fertilization contribute less
to fungal and plant uptake of N from OM
compared to communities that have evolved
in the absence of N fertilizer inputs.

4. NH3 gas can volatilize from OM and be taken
up by fungi and roots.

Questions
1. How do AMF and other soil microbes

mediate plant access to N from soil OM?
2. Do microbial communities influence the

quantity of N that AMF take up from OM
and transfer to plants?

3. Does N fertilization history influence AM-
microbial interactions and contributions to
fungal and plant uptake of soil organic N?

4. Can NH3 volatilize from OM and contribute
to AMF and/or plant N nutrition?

Introduction
Arbuscular mycorrhizal fungi (AMF) associate
with most terrestrial plants and influence
ecosystem ecology and nutrient cycling1. There
is evidence that these fungi can take up
nitrogen (N) and transfer it to plants2,3.
However, AM fungal capacity to take up
organic N is thought to be limited, as is their
ability to mineralize organic matter (OM)4,5.
Thus, it is likely that AMF depend upon other
soil microbes to either fix atmospheric N or
mineralize organic N into simpler forms (e.g.,
amino acids, NO3

-, NH4
+), which are then

available for uptake. Many aspects of this
process are poorly understood, including the
factors that control AMF access to organic N
and the extent to which AMF provision of N to
plants is ecologically relevant.

Methods and Results
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Experiment 1: Do soil microbes facilitate AMF uptake and transfer of N from 
soil OM to plants?

Brachypodium distachyon plants were grown in a double-autoclaved sand-gravel
medium. Each pot contained a plastic compartment with the same medium and
a patch of 15N-labeled OM. A window consisting of 40 µm stainless steel mesh
and a hydrophobic membrane separated with two compartments. There were
four treatments: no inoculant, AMF (Glomus intraradices), soil microbial
inoculant, and AMF + soil microbial inoculant.

Methods

Observations from Experiment 1
- Inoculation with AMF was associated greater plant
biomass, total N, and 15N.
- AM plants took up ~6% of patch N. Plants that were
co-inoculated with AMF and soil microbes took up less
than 4% of patch N.
- Although AMF colonized the roots of inoculated plants,
AM hyphae were not found in the 15N-OM
compartment.
- Did soil microbes compete with plants and AMF for
patch N?
- Did gaseous diffusion contribute to plant uptake of N
from the 15N-OM patch?
- Should the pot design and experimental timeframe be
modified to allow AMF direct access to patch N?
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Roots that are colonized by
AMF may have access to a
greater pool of resources.Fig 1. Rhizosphere schematic
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Experiment 3: Does N fertilization history influence 
AM-microbial interactions and contributions to 

plant uptake of N from soil OM?
B. distachyon plants are being grown in a similar
setup with a 40 µm mesh or 1 µm felt divider and a
patch of dual-labeled 15N/13C OM in the adjacent
compartment. Some plants have been inoculated
with AMF. Each OM compartment has also been
inoculated with either a live or double-autoclaved
soil sample from one of the KBS GLBRC Switchgrass
Nitrogen Rate Experiment plots. Post-harvest
measurements will include plant and microbial
biomass, total C/N, 15N/13C excess, mycorrhizal
colonization, and extracellular enzyme activity. Soil
and tissue samples will be saved in case genomic
analyses are warranted.
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Treatments
+AM, mesh, -OM, mock  inoculant
-AM, mesh, +OM, mock inoculant 
+AM, felt, +OM, mock inoculant
-AM, mesh, +OM, SWF1 inoculant
+AM, mesh, +OM, SWF1 inoculant
+AM, mesh, +OM, SWF2 inoculant
+AM, mesh, +OM, SWF8 inoculant 

Observations from Experiment 2 
- Inoculation with AMF was associated with greater plant biomass and total N,
but not 15N content.
- Plant 15N content was positively associated with alkaline soil pH.
- In what form did the 15N travel through the soil and how was it taken up?
- Did AMF play any role in plant 15N uptake?

Plot N input (kg/ha)

SWF1 0

SWF2 28

SWF8 196

Public Service Announcement
Buyer Beware: Some of Fisher Scientific’s
“regular” N reagents are isotopically
enriched (up to δ 15N +65 for the reagents
that I have tested)!

Experiment 2: Do AMF help plants take up NH3-N?

B. distachyon was grown with and without
AMF. An adjacent compartment held pH-
adjusted sand (pH 4, 7, or 10). A third
compartment was used for gas injections. The
compartments were separated by a 1 µm felt
to exclude roots and fungi. Five months after
seeding, pots were sealed and injected with
15NH3. Acid traps were used to capture NH3

that diffused above the soil surface. Three
days after injection, plants were harvested and
analyzed for biomass, total N, 15N, and
colonization by AMF.
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Fig 6. Expt. 2 pot design


