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The study by Sun et al. examines
the independent effects of
drought and cultivation systems
(conventional vs. organic) on
the water and vegetative traits
of winter wheat, demonstrating
the importance of the trait
space concept in developing
resilient agricultural strategies
against climate change. Their
findings highlight that the type
of cultivation system used does
not mitigate drought-induced
changes in wheat.

he urgent need to understand
Tand explore deeper into plants’

responses to drought is driven
by the increasing global warming and
the resulting decrease in predicted
water availability for crops. Despite the
extensive research on the correlation
between crops and water?’, there is still a
lack of studies focusing on the soil-plant-
atmosphere continuum (SPAC). Such
studies are fundamental in understanding
the physiological responses of crops
to water scarcity, thus protecting their
growth and productivity>®.

Studies on plant trait space are
particularly lacking. The concept of trait
space was created to integrate multiple
traits from an integrative perspective.
This includes a range of traits such as
root water uptake depths, stem length
and anatomy, and foliar ecophysiology.
However, existing studies in this regard
have primarily focused on growth and
yield or relationships between individual
traits without offering a comprehensive
evaluation of the traits within a SPAC
context. Specifically, our understanding
of how multiple crop traits respond
simultaneously to varying water
availability is still insufficient.

To address this challenge, Sun et al.
conducted an experiment examining the
trait space resulting from the interaction
between crop systems, management,
and drought in winter wheat. Both
conventional and organic cultivation
methods were evaluated, applying
intensive and conservative soil tillage.
Wheat (Triticum aestivum L.), being a

Independent effects of drought and

cultivation systems on wheat:

principal source of calories worldwide*,
was chosen as the case study.

This study represents the first attempt
to simultaneously evaluate water and
vegetative traits in wheat within a SPAC
context and to relate these traits to yield
in response to drought and the cultivation
system. In general, the data obtained
from this experiment show how drought
and the cultivation system independently
influence traits in wheat, specifically
indicating that changing the cultivation
method (from conventional to organic)
is not a valid and effective strategy for
adapting crops to climate change.

When considered individually, the
authors observed significant effects of the
cultivation system on vegetative traits such
as chlorophyll content, plant height, leaf
area, and yield. These traits are strongly
correlated with the nutritional status of
the plants, mainly related to nitrogen
(N)°. These findings are consistent with
previous studies and are most likely due
to the different chemical and structural
properties of the soil resulting from the
different cultivation systems applied. For
example, wheat was fertilised with a high
N-availability fertiliser in the conventional
system, while cattle slurry was applied in
the organic system. However, no effects of
the cultivation system on water traits were
observed, especially under water stress.
This suggests that crop management has
a limited impact on water regulation in
wheat.

The drought factor affected wheat and
its yield in different ways, regardless of
the cultivation system. Besides water
traits, drought also significantly impacted
vegetative traits, consequently leading to
areduction in yield®. These effects were
observed across all applied cultivation
systems.

With this study, the authors have, for
the first time, evaluated the trait space of
wheat in SPAC, attempting to integrate
root water uptake, xylem transport,
leaf water status, and vegetative traits.
The data analysis revealed an evident
alteration of the trait space induced by
drought, reflecting differences between
the conventional and organic systems
in terms of water, vegetative traits, and
yields. Interestingly, no differences
were observed between intensive and
conservative tillage, nor was there any
interaction between the cultivation system

insights from the trait space concept

and drought. These findings underline
that drought-induced changes were
independent of the cultivation system,
which raises strong concerns about the
expectation to alleviate drought stress of
winter wheat by selecting different, widely
common management practices, such as
organic farming and conservation tillage.
In summary, Sun et al. have
demonstrated how both the cultivation
system and drought independently affect
traits in wheat. They also highlighted
the usefulness of the trait space concept
in assessing the effectiveness of future
agricultural strategies in adapting
cultivation systems to climate change.
However, further investigation of the
complex interactions between traits and
cultural systems remains necessary to
develop more sustainable and resilient
agricultural management systems.

SPAC, soil-plant-atmosphere continuum « N, nitrogen.
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