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“Broadening Perspectives?”

3 Themes for today:

1. Broadening our use of ongoing experiments

2. Broadening the controls/factors we examine

3. Broadening the spatial extent of our exploration

Some example experiments:

1. N and P limitation of carbon and nutrient cycling
2. New vole-plant-soil-atmosphere project in Ak
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Broadening our use of ongoing experiments
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Broadening the controls we consider
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Broadening the spatial extent
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2 Projects where | highlight these themes...

1. N and P limitation of carbon and nutrient cycling
“What is the ecosystem-specific responsiveness to N vs P?”
Kate Buckeridge and Jennie McLaren
2. New vole-plant-soil-atmosphere project in Ak
“Quantify and model the impacts of rodents on carbon and

nutrient cycling”
Boelman, Gough, Griffin, McLaren, Rastetter, Rowe



TILLERING INDEX

Early Studies on N and P Limitation in Alaska
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Shaver and Chapin 1995

1980’s and 90’s: Chapin and Shaver

e Factorial fertilization experiments

e Strong responses to N, also
responses indicating co-limitation

Subsequent focus on N: experimental
treatments and responses



Betula new apical stem biomass /
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NP Fertilization at Daring Lake, NWT
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Longer-term N and P Factorial

* Few fully-factorial NP experiments

 Most are short-term

o After 6 years, P at least as
important as N for Betula growth




NP Fertilization at Toolik Lake, AK

Acidic Tundra Non-Acidic Tundra

NP Fertilization: Increase in ANPP
(Driven by many FG)

NP Fertilization: Increase in ANPP
(Driven by Betula)

Factorial Addition: Factorial Addition:

No published studies? P often enhanced the response to N

Gough and Hobbie 2003
Hobbie and Gough 2005



Factorial NP Experiments at Toolik Lake, AK

What is the ecosystem-specific responsiveness to N vs P?

2013: Buckeridge and McLaren
MAT and MINT: Full Factorial Trt

Responses:
Vegetation cover
Soils:
Total CNP Pools
Extractable CNP Pools
Microbial CNP Pools
Exoenzyme Activity




Factorial NP Experiments: Vegetation
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Factorial NP Experiments: Soils

MAT MNT
Category Variable +N +P +N +P
C E 3 E 3
Soil total pools N +/+ * *
P + * *
Organic C + * *
Total N + * *
Soil extractable pools NH4+-N + + +
NO3--N * w * *
PO4-P * & * *
MBC -[+
Microbial Biomass pools MBN o/- -[+
MBP 0/+ 0/+
Extracellular enzyme B-glucosidase b
rates N- acetyl-glucosidase * w * *
Phosphatase * W * *




Factorial NP Experiments

e Onthe long-term P may become more important
 Examining more factors informs us about mechanism

* Interactions, and P-specific responses, were common




Animating the Carbon Cycle

Quantify and model impacts of rodents on carbon & nutrient cycling

Collaborative project:
Natalie Boelman
Laura Gough
Rebecca Rowe
Kevin Griffin
Ed Rastetter




Animating the Tundra Carbon Cycle

nitrogen




Vole Catch Rates

NDVI

Evidence that rodents affect C-cycling
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Evidence that rodents affect C-cycling

Exclosure

Grazed and Exclosed plots in Barrow, AK
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“Adding Animals to the Equation”: New Experiment
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Proportional Cover
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Factorial NP Experiments: Vegetation

MAT

Control

N

NP Interaction:

Evergreen & Deciduous shrubs

P

NP

I Forb

1 Evergreen Shrubs
E Deciduous Shrubs
B Graminoids

I Standing Dead Shrubs

MNT =i

Control M P MNP

N: Graminoid & Deciduous
P: Moss
NP Interaction: None



Soil total N (gm™) Soil Total C (g m?)

Soil total P (g m'®)

Factorial NP Experiments: Soils
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Evidence that rodents affect C (and N and P) -cycling
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