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Global Rangelands
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Mediterranean Grassland
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Climate at Sierra Foothills
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• Relatively consistent climate across 
years and plots for three years after the 
compost event

• Mediterranean air temperature

• Compost increases soil moisture

• Compost increases soil respiration

Ryals et al. (2013)
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Increase in NPP & SOC

Se
p 

08
-0

9

Se
p 

09
-1

0

Se
p 

10
-1

1

Pr
e

1500

1300

1100

900

700

500

300

100
0

-100

-300

D
iff

er
en

ce
 in

 s
oi

l o
rg

an
ic

 C
 [g

 C
/m

2 ]

*P < 0.05
Se

p 
08

-0
9

Se
p 

09
-1

0

Se
p 

10
-1

1

500

400

300

200

100

0

Control
Amended

N
P

P 
[g

 C
 /(

m
2

yr
)]

Ryals et al. (2013)



 a 

soil core 

fluorescently‐
labeled substrate or 

selec ve stain 
isola on of 
targeted cells 

soil core 

sequencing, 
assembly & analysis 

DNA 
extr. 

FACS 

MDA or 
malbac 

“func on‐driven” mini‐metagenomes 
and single‐cell genomes, enriched in 

genes/pathways of interest 

DNA 
extr. 16S sequencing

Fluorescence Activated Cell Sorting

12/23/2013 American Geophysical Union

Unstained soil sample
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Reduced community complexity
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Heat map of bulk vs. active population
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Community Structure: Compost vs. Control
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P-value Group Indicator Value
Ralstonia 0.038 compost 0.70
Pedobacter 0.379 compost 0.58
Actinosynnemataceae (FA) 0.242 compost 0.52
Brachybacterium 0.275 compost 0.50
Staphylococcus 0.814 compost 0.45
Lactobacillus 0.222 compost 0.43
Actinomycetales (OR) 0.221 compost 0.43
Streptomyces 0.794 compost 0.43
Meiothermus 0.45 compost 0.36
Sphingobacteriales (OR) 0.06 control 0.75
Gemmatimonadaceae (FA) 0.042 control 0.71
Gemmatimonas 0.116 control 0.70
Ramlibacter 0.167 control 0.69
Acidobacteriales (OR) 0.086 control 0.67
Hydrocarboniphaga 0.092 control 0.66
Sphingomonas 0.167 control 0.65
Solibacillus 0.322 control 0.64
Klebsiella 0.275 control 0.64

Indicator Genera: Compost vs. Control

12/23/2013 American Geophysical Union

Ralstonia: 
includes many soil/water bacteria,
some are plant pathogens

Gemmatimonadaceae:
G. aurantiaca T27T: 
polyphosphate-accumulating 
bacterium, aerobic/anaerobic



Conclusions

• FACS helps reduce complexity of soil microbial communities

• Compost changes the microclimate in surface soil for years after the 

composting event

– Long-term effects on soil organic carbon content and microbial 

community structure and activity

• Compost treated plots generally cluster together:

– Community richness

– Dominant microbial groups

• Metagenomics

12/23/2013 American Geophysical Union
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