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RELEVANCE

Quantifying soil organic matter distribution to inform 
restoration in California coastal grasslands

RESEARCH QUESTIONS

METHODS
Q2. HOW DOES SOM 
VARY WITHIN SITES?

Q1. HOW DOES SOM 
VARY ACROSS SITES? 

Q1. How does SOM vary across sites?
Q2. How does SOM vary within sites?

DISCUSSION

REFERENCES & ACKNOWLEDGMENTS

• California grasslands are unique biodiversity hotspots 
that act as significant carbon sinks[1]

• Soil organic matter (SOM): materials of biological origin 
present in soil

• SOM is important for nutrient storage, soil structure, 
water holding capacity, and biological activity

• SOM can be split into particulate organic matter (POM) 
and mineral-associated organic matter (MAOM) 
fractions[2]

• Understanding  the distribution of carbon in SOM fractions 
helps inform grassland restoration efforts that aim to 
increase carbon accrual[3] in soils

• Climatic gradient across sites
• 10 randomly 

selected sampling locations 
per site

• Sampled up to 100 cm deep 
with 5 different depth groups

F1 F2 F3 F4

Figures 1, 2, 3 & 4. Variability in MAOM %C (F1), POM %C (F2), MAOM %N (F3) & POM %N (F4) across sites and depths 
(n=49 for RAMA, 50 for PEPR). Depths with same letter labels are not significantly different from each other (p<0.05). 

Lab Methods 

• Analyze SOM data from Humboldt site (LC)
• Compare SOM data to minerology, bulk density, 

aggregate stability, texture, pH, & EC data to 
understand drivers of SOM distribution

• Link SOM distribution to native plant traits to 
inform restoration planting decisions

Field Methods

Three sampling sites in CA

Separate fractions 
by size (53um)[2]

POM 
(fragmented 
plant litter)

MAOM 
(microbially 
processed)

Quantify C & N

Elementar Statistical Analysis in R 
(ANOVA & Tukey’s HSD)
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SOM
Measurement

F 
value

Df p
value

Data 
transformation

MAOM %C 117.3 1 <.0001 -

POM %C 43.8 1 <.0001 log

MAOM %N 111.1 1 <.0001 -

POM %N 19.6 1 <.0001 log
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• SOM decreases with 
depth at both sites

• MAOM decreases 
more gradually 

• POM is highest in the 
surface and 
decreases markedly 
with depth

• SOM at RAMA and PEPR are statistically different 
across all depth measurements 

• RAMA has higher mean values for all SOM 
measurements across all depths  

• A higher proportion of SOM was found in MAOM 
than POM for %C & %N at both sites

• Both sites had the same depth pattern for POM 
%N

• MAOM values are generally less significantly 
different than POM values across depths at both 
sites
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Table 1. Results for ANOVA run to analyze variance between sites for 
each SOM measurement with data transformation listed (p<0.05).

• Climate differences between sites play a factor in 
variation of SOM 

• MAOM is stored for longer (and deeper), so 
selecting species that contribute SOM at depth may 
be good to prioritize for grassland restoration[4]

NEXT STEPS

[4]
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