-

LRS

MERSENNE

Research article

Published
2026-08-03

Cite as

Mathias Christina, Raphaél
Pilloni, Mickaél Mézino, Romain
Loison, Lionel Le Mézo and
Christophe Poser (2026)
Enhancing sugarcane yield
resilience under a changing
climate: adaptive irrigation and
varietal strategies in Reunion
Island, Peer Community Journal,
6:e75.

Correspondence
mathias.christina@cirad.fr

Peer-review

Peer reviewed and
recommended by

PCI Plants,
https://doi.org/10.24072/pci.
plants.100002

[®)er

This article is licensed

under the Creative Commons
Attribution 4.0 License.

Peer Community Journal is a member of the \ AVA 4
Centre Mersenne for Open Scientific Publishing
http: // www.centre-mersenne.org/ v

e-ISSN 2804-3871

Peer Community Journal

Section: Plants

Enhancing sugarcane yield resilience
under a changing climate: adaptive
irrigation and varietal strategies in
Reunion Island

Mathias Christina“'12, Raphaél Pilloni 23, Mickaél
Mézino “*>* Romain Loison “*?>, Lionel Le Mézo “?#,
and Christophe Poser??

Volume 6 (2026), article e75

https://doi.org/10.24072/pcjournal 764

Abstract

Variations in rainfall patterns, whether in quantity or frequency, pose a significant challenge
that sugarcane crops must adapt to in the context of climate change. This study aimed to
assess the impact of future climate scenarios from 2015 to 2100 on sugarcane yield at a re-
gional scale in Reunion Island and to identify adaptation practices to mitigate the impact of
climate. Different irrigation regimes were tested to assess the impact on growth and future
water requirements using the Mosicas sugarcane crop growth model at a 3 x 3 km resolu-
tion. High-resolution climate data for three IPCC future scenarios (RCP 2.5, 4.5, and 8.5) were
obtained from the BRIO project, conducted by Météo France, the French national weather
service. Results showed that, despite a favorable increase in temperature, changes in precip-
itation patterns resulted in minimal yield change at the island scale compared to the current
period. However, the impact of climate change varied significantly across different climatic
areas on the island. On the south-west coast, yields decreased significantly (by -8% and -4%
on average in 2060 and 2090, respectively), while on the east and north-east coasts at high
altitudes, yields increased (by +9% and +17% in 2060 and 2090). Overall, water irrigation de-
mand increased by 15 and 24% in 2060 and 2090, respectively, on average across scenarios.
It was found that irrigating non-irrigated areas reduced the negative impact of climate change,
particularly in high altitudes in the south and north-east. Additionally, the simulation of more
drought-resistant varieties was able to limit the negative impact of climate change in areas
facing increasing water deficits without changing the irrigation regime. Finally, this study illus-
trated how areas currently less suitable for sugarcane production, such as high-altitude areas,
will become more favorable due to climate change. Adaptation methods, such as changes in
irrigation management or the adoption of more drought-tolerant varieties, were identified as
effective strategies to cope with climate change and maximize the sugarcane’s potential in a
more favorable temperature environment.
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Introduction
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Material and methods
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(a) Currentirrigation regime - Reunion Island (b) Change in yield (%) vs current period
RCP 2.6 RCP 4.5 RCP 8.5
— 1309 Reunion = 3 -3 0 7 2 6
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(c) Currentirrigation regime - Reunion Island (d) Change in WSI vs current period
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(a) Change inyield (%) - 2060 vs 2020 (b) Change inyield (%) — 2090 vs 2020
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Change in irrigated yield (%) vs current period and irrigation regime
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HA North-East (NI) = 11 9 12 18 16 24 ®
HA East (NI) = 5 7 10 17 16 29 N
LA South - Sauvage (NI) = 7 5 13 16 4 6 >
LA South - St Pierre (1) = 10 18 -16 -11 16 14 E
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