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DROUGHT AND WARMING TREATMENTS IN CONTRASTING LAND USES 

ETHIOPIA

AMHARA REGION

FOREST

CROPLAND

Control
Rain shelter
(drought) 

Open top 
chamber
(warming)



DROUGHT AND WARMING TREATMENTS IN CONTRASTING LAND USES 
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- Higher resilience (faster 
recovery to moist control)

- Higher efficiency (higher 
growth per total C use)

- Lower resilience

- Lower efficiency

We expected:

1. Drought à more resilient & efficient
microbes

2. Warming à no response in microbial
moisture related traits

3. Land-use –> higher microbial resilience
and efficiency in cropland than forest

After rewetting soil microbes can have 2 responses:



DRYING-REWETTING RESPONSES OF MICROBIAL PROCESSES WERE MEASURED IN THE LABORATORY  

Microbial responses universally showed a highly 
resilient type of response to DRW
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Bacterial and fungal growth started 
increasing immediately after 

rewetting 

EXAMPLES:

Respiration picked 
immediately after rewetting 

and quickly stabilized  

Peak at c. 20h after 
rewetting Peak at c. 15h after 

rewetting



DIFFERENCES IN LAND-USE, AS WELL AS DROUGHT AND WARMING TREATMENTS RESULTED IN 
DIFFERENCES IN CUE UPON REWETTING 

𝐶𝑈𝐸 =
𝐵𝑎𝑐𝑡𝑒𝑟𝑖𝑎𝑙 𝑔𝑟𝑜𝑤𝑡ℎ + 𝐹𝑢𝑛𝑔𝑎𝑙 𝑔𝑟𝑜𝑤𝑡ℎ

𝐵𝑎𝑐𝑡𝑒𝑟𝑖𝑎𝑙 𝑔𝑟𝑜𝑤𝑡ℎ + 𝐹𝑢𝑛𝑔𝑎𝑙 𝑔𝑟𝑜𝑤𝑡ℎ + 𝑅𝑒𝑠𝑝𝑖𝑟𝑎𝑡𝑖𝑜𝑛
Soares & Rousk (2019) SBB

PRELIMINARY 
TRENDS: 
(Schematic) 
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