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This study by Gao et al.
investigates the impact of
drought and soil rewetting on
forest rhizosphere microbial
communities, tracing the
dynamics of carbon-13 (**C) in
European beech and Scots pine
forests. Findings reveal significant
shifts in *C uptake and microbial
community resilience, shedding
light on ecosystem responses

to climate change-induced
stressors.

lobal climate change is causing
G-a series of severe weather

events like prolonged droughts
followed by heavy rainfalls, posing a
growing threat to forest ecosystems
worldwide. Understanding the crucial
link between plants and rhizosphere
microbial communities during drought
periods is fundamental, as it significantly
influences soil community structure and
functionalities, with carbon (C) transport
and release by plants into the rhizosphere
playing a key role.

In this context, Gao et al. investigated
the impact of drought and soil rewetting
on forest rhizosphere microbial
communities. The study was conducted
on 4-year-old European beech (Fagus
sylvatica) forests under artificial
conditions and approximately 120-year-old
Scots pine (Pinus sylvestris) forests under
natural growth conditions. The authors
applied a combination of isotopic labelling
techniques with *C and molecular
analyses to trace the flow of C initially
absorbed by plants, subsequently released
into the soil, and then incorporated by
microbial communities. *C labelling was
performed at the leaf level during drought
and two weeks after rewetting. These
data were compared with those obtained
from the control treatment, consisting of
constantly irrigated plants. This approach
allowed them to explore in detail the
mechanisms regulating rhizosphere
microbial community dynamics in
response to drought and rewetting events
in two different forests.

During drought, a significant reduction
in ¥*C uptake was observed in both forest

13C dynamics in forest rhizosphere
microbial communities
under drought and rewetting

types at both plant and soil microbial
community levels. This phenomenon has
been previously observed in grasslands®?
however, this experiment showed a
significant decrease in symbiotic fungi,
particularly ectomycorrhizal fungi (ECM)
(biomarker 18:2w6,9). This decline

could compromise water and nutrient
availability for plants, thereby affecting
their growth and ability to withstand
strong water stress, further exacerbating
their stress status. Among the less
negatively affected microorganisms were
gram-positive bacteria, which have a
thicker peptidoglycan membrane and are
therefore more drought resistant.

Moreover, at the cellular level, the
authors observed a shift in the functional
use of *C absorbed by microbial
communities. Indeed, during drought,
there was a significant decrease in *C
incorporated into phospholipid fatty acids
(PLFAs) compared to microbial cytoplasm
(CFE-microbial biomass). This would
indicate a greater priority towards energy
conservation, osmoregulation, and storage
processes, at the expense of cell growth.
PLFAs are the main components of cell
membranes, and their reduced presence
would indicate a modulation in the use of
fresh root exudates released by plants into
survival and adaptation strategies rather
than development®.

Upon restoration of optimal soil
moisture conditions, both in beech
and pine, microbial communities
demonstrated remarkable resilience
and recovery from the severe drought
experienced. One of the main
explanations for this strong resilience
lies in the rapid restoration of tree C
allocation in the rhizosphere at the
end of the drought. One of the most
interesting aspects observed was
a greater incorporation of *C into
microbes, compared to the control,
despite normal leaf *C uptake values.
This implies a preferential transfer and
incorporation towards rhizosphere
communities, strengthening their role in
plant functioning and maintaining forest
ecosystem health*S.

In addition, this study highlighted
differences between beech and pine
forests in the response of microbial
communities to drought and subsequent
rewetting. Beech forests showed more
pronounced effects, with greater

sensitivity to drought and a more
pronounced response to rewetting.
Conversely, in pine, the effect of rewetting
had a lesser impact, perhaps due to

the long-term adaptation of microbial
communities to repeated natural drought
events. Overall, these results may have
been influenced by both the experimental
conditions applied (more drastic and
artificial in the case of beech) and the
different sizes and biomass of the plants.
The examined pine plants had more
biomass (greater height) and consequently
greater C storage. This would allow them
to have greater buffering capacity in

case of C content, transport, and release
changes compared to beech, for example,
under adverse growth conditions.

In conclusion, the study conducted by
Gao et al. provides important insights into
the complex interactions between plants
and soil microbial communities during
drought and soil moisture restoration
periods. The results obtained also offer
valuable tools for understanding the
mechanisms underlying the resilience of
forest ecosystems, which are increasingly
subject to rapid climate change.
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