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Extended abstract

The first and most direct climatic factor

that will affect rubber cultivation is the rise
in mean air temperature. This rise, well
predicted by global climate scenarios
synthetized by the Intergovernmental Panel
on Climate Change (IPCC), will induce
changes in rainfall patterns and evaporative
demand. It will also trigger more frequent
heat waves, storms and floods. Such
extreme events, together with an irregular
and unpredictable climate (particularly rain
patterns) will increase risks as a whole for
rubber cultivation, as presented in other
interventions of this workshop.

Here we focus on the direct effects of mean
air temperature and water stress on rubber
tree functions and latex yield.

The first requirement is to forecast with
enough confidence and precision the future
climate in all the natural rubber producing
areas. The global climate scenarios will
translate differently locally, under the
influence of sea streams, landforms, etc.
Reliable methodologies for such downscaling
work are available and some good results
are already published, for instance in
Xishuangbanna Dai Autonomous Prefecture,
Yunnan, China (Zomer et al. 2014). However,
this has to be generalized or updated.

Regarding the direct effects of climate
change on rubber tree physiology, we know

very little and significant research efforts
at international level are necessary to
fill the gaps.

At leaf scale, we know that carbon
assimilation by photosynthesis will decline
sharply above the optimum of 29°C. We are
able to forecast the main parameters (V__
and J_ ) used for modelling photosynthetic
activity under future air temperature (Kositsup
et al. 2009). However, to forecast the

whole tree and whole plantation carbon
assimilation, we need much more knowledge
about stomatal conductance, regulations

at canopy scale and phenology. ltis likely
that under higher temperatures, actual
photosynthesis will be reduced through
lower stomatal conductance and that leaf will
live shorter.

The ways forward are:

- toanalyse the CO, and water exchanges
measured at plot scale by eddy
covariance flux towers (Giambelluca et al.
2016; Chayawat et al. 2019) together with
accurate microclimatic data over several
years. Such analyses are undergoing
to draw equations linking temperature
to net photosynthesis (NEE), ecosystem
respiration, gross primary production
(GPP, biomass accumulation) and
evapotranspiration (water use).

. Toinclude such equations, specifically
calibrated for rubber trees, into functional
models such as MAESPA (Duursma and
Medlyn 2012) to simulate future carbon
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assimilation, carbon and water balance
and water use efficiency (WUE) of rubber
plantations under different climatic
scenarios.

« Toimprove in plantation models (e.g.
LUCIA, Yang et al. 2019) the functions
linking primary productivity and climate
to latex yield through equations that will
include plantation management options,
particularly regarding tapping systems.

A key point is the allocation of carbon
within the tree, as latex yield competes with
growth, maintenance and reserves. Isotopic
methodologies are now available for field
experiments and the first results (Duangnam
et al. 2020) show the importance of
carbohydrate reserves (starch located in the
trunk wood) to sustain latex regeneration.

A key research topic is the interactions
between climate changes and tapping
systems. Low tapping frequencies will likely
develop to cope with the shortage of skilled
manpower (Gohet et al. 2016). As compared
to current systems, such reduced frequencies
will induce less regular patterns of latex flow
and carbon demand for latex regeneration
(peak at each tapping day, followed by long
inactive periods). We have to assess how
these systems will behave under climate
change. For instance, in addition to the issues
linked to irregular rainfall patterns described
in other presentations, higher temperature
will likely reduce latex flow and therefore
latex per tapping day. Higher predicted night
temperature may be particularly detrimental
(Yu et al. 2014).

There is more available knowledge about
water stress thanks to the numerous studies
about the adaptation to drier conditions in
marginal areas, mainly in India and north-
eastern Thailand (review by Carr 2012).
However, most studies focused on drought,
whereas climate change may as well induce
excesses of water and waterlogging issues
that are poorly documented.

Recent works allowed the effects of air
dryness (higher water pressure deficit due to
higher temperature) to be better distinguished
from the lack of water resources in the soail.
Isarangkooll et al. (2011) showed that even

when there is enough soil water, rubber
trees close their stomata and limit their
transpiration when the evaporative demand
is too high.

This has important implications. First, it

shows that current water use and therefore
the impact of rubber tree plantations on
water resources are overestimated in many
published studies and models (Guardiola

et al. 2008), second that rubber tree tend

to avoid water loss and be more tolerant to
water stress than expected from its equatorial
origin. However, that also means that rubber
tree growth will be limited in such conditions,
therefore prolonging the duration of the
immature phase and finally the yield potential.

Together, this shows the importance to
better understand rubber tree hydraulics,
water regulation and growth patterns.
Recent work in Thailand showed that there
is @ promising genetic variability among the
existing commercial clones for breeding
drought tolerant clones (Isarangkool Na
Ayutthaya et al. 2017).

To conclude, there are risks of adverse
effects of climate change on rubber tree
growth, survival and yield and little scientific
knowledge to understand the physiological
responses of the trees to such conditions.
Improving the functions describing the
ecophysiology of the rubber trees (carbon
assimilation, water use, growth, latex flow
and latex regeneration) in integrative models
is a priority and could constitute a relevant
cooperative research project.

Key words: High air temperature, water
stress, photosynthesis, hydraulics, modelling.

References and further reading

Carr MKV. 2011. The water relations of
rubber (Hevea brasiliensis): a review.
Experimental Agriculture 48(2):176-93.
https://doi.org/10.1017/S0014479711000901

Chompunut C, Satakhun D, Kasemsap P,
Sathornkich J and Phattaralerphong J.
2019. Environmental controls on net CO2
exchange over a young rubber plantation
in Northeastern Thailand. ScienceAsia


https://doi.org/10.1017/S0014479711000901

45:50-9. https://doi.org/10.2306/
scienceasialb13-1874.2019.45.050

Duangngam O, Desalme D, Thaler P,

Kasemsap P, Sathornkich J, Satakhun

D, Chayawat C, Angeli N, Chantuma P
and Epron D. 2020. In situ *CO, pulse
labelling of rubber trees reveals a shift

in the contribution of the carbon sources
involved in latex regeneration. Journal of
Experimental Botany 71:2028-39. https://
doi.org/10.1093/jxb/erz551

Duursma RA and Medlyn BE. 2012. MAESPA:

a model to study interactions between
water limitation, environmental drivers
and vegetation function at tree and stand
levels, with an example application to
[CO2]? drought interactions. Geoscientific
Model Development 5:919—-40. https://doi.
org/10.5194/gmd-5-919-2012

Giambelluca, T. W, et al. (2016),

Evapotranspiration of rubber (Hevea
brasiliensis) cultivated at two plantation
sites in Southeast Asia. Water Resources
Research 52:660-79, https://doi.
org/101002/2015WR017755

Gohet E, Lacote R, Leconte A, Chapuset

T, Rivano F and Chambon B. 2016.
Optimizing smallholders yield through
adoption of good agricultural practices.
In . Global Rubber Conference 2016 :
Driving Transformation and Unlocking
Opportunities. Krabi: IRRDB. 1-15.
Global Rubber Conference 2016,
2016-10-11/2016-10-13, Krabi (Thailand).
http://publications.cirad.fr/une_notice.
php?dk=582092

Isarangkool Na Ayutthaya S, Rattanawong

R, Meetha S, Silvera FC, Do FC and

Natural rubber systems and climate change

Kasemsap P. 2017. Comparisons of
Xxylem sap flux densities in immature
hybrid rubber tree clones under varied
environmental conditions. Paper
presented at the Xth International
Workshop on Sap Flow. Fullerton,

CA, USA. https://www.actahort.org/
books/1222/1222_23.htm

Kositsup B, Montpied P, Kasemsap P, Thaler

P, Améglio T and Dreyer E. 2009.
Photosynthetic capacity and temperature
responses of photosynthesis of rubber
trees (Hevea brasiliensis Mull. Arg.)
acclimate to changes in ambient
temperatures. Trees 23:357-65. https://
doi.org/10.1007/s00468-008-0284-x

Yang XQ, Blagodatsky S, Marohn C, Liu HX,

Golbon R, Xu JC and Cadisch G. 2019.
Climbing the mountain fast but smart:
Modelling rubber tree growth and latex
yield under climate change. Forest
Ecology and Management 439:55-69.
https://doi.org/10.1016/j.foreco.2019.02.028

Yu H, Hammond J, Ling S, Zhou S, Mortimer

P and Xu J. 2014. Greater diurnal

temperature difference, an overlooked but

important climatic driver of rubber yield.
Industrial Crops and Products 62:14-21.

https://doi.org/10.1016/j.indcrop.2014.08.001
Zomer RJ, Trabucco A, Wang M, Lang R, Chen

H, Metzger MJ, Smajgl A, Beckschafer
P and Xu, J. 2014. Environmental
stratification to model climate change
impacts on biodiversity and rubber
production in Xishuangbanna Yunnan,
China. Biological Conservation
170:264—73. https://doi.org/10.1016/j.
biocon.2013.11.028

15


https://doi.org/10.2306/scienceasia1513-1874.2019.45.050
https://doi.org/10.2306/scienceasia1513-1874.2019.45.050
https://doi.org/10.1093/jxb/erz551
https://doi.org/10.1093/jxb/erz551
https://doi.org/10.5194/gmd-5-919-2012
https://doi.org/10.5194/gmd-5-919-2012
https://doi.org/10.1002/2015WR017755
https://doi.org/10.1002/2015WR017755
http://publications.cirad.fr/une_notice.php?dk=582092
http://publications.cirad.fr/une_notice.php?dk=582092
https://www.actahort.org/books/1222/1222_23.htm
https://www.actahort.org/books/1222/1222_23.htm
https://doi.org/10.1007/s00468-008-0284-x
https://doi.org/10.1007/s00468-008-0284-x
https://doi.org/10.1016/j.foreco.2019.02.028
https://doi.org/10.1016/j.indcrop.2014.08.001
https://doi.org/10.1016/j.biocon.2013.11.028
https://doi.org/10.1016/j.biocon.2013.11.028

	Contents
	Acknowledgements
	Summary
	Introduction
	Agenda
	Opening
	Session 1 
Impact of climate change on rubber and potential changes in the geography of production
	1.1 What do we know about climate change that is meaningful  
for rubber production? 
	Impact of climate change on natural rubber cultivation in India
	Worldwide climate typologies of rubber tree cultivation: Risks and opportunities linked to climate change
	Rubber tree ecophysiology and climate change:
What do we know?
	Impact of climate change on latex harvesting
	Impact of climate change on diseases and pest outbreaks on rubber tree
	Conclusion from the chair

	1.2 Country experiences
	Tornado disaster assessment of rubber plantation using multi-source remote sensing data: A case study in Hainan Island, China
	A planter’s experience with disease outbreaks and the challenges to achieve productivity targets
	Climate change and its impact on the outbreak of the Pestalotiopsis epidemic of Hevea in South Sumatra 
	Management of Pestalotiopsis outbreak in a rubber plantation in North Sumatra
	Preparedness of the Sri Lankan rubber sector to minimize the impact of climate change
	Conclusion from the chair


	1.3 What is the potential impact on rubber production in both traditional and new areas?
	The place of the rubber tree (Hevea brasiliensis) in climate change
	Managing soil quality to improve sustainability of rubber plantations, what do we know?
	Breeding rubber clones for non-traditional areas
	Climate monitoring and analysis to optimize rubber cultivation
	Conclusions of the chair

	Session 2 
Rubber and climate change mitigation and adaptation
	2.1 How can rubber systems contribute to climate change mitigation?
	Effects of large scale tree plantations on local climate: what potential for rubber tree plantations? 
	Improving biodiversity in rubber plantations: A low-cost strategy to sustain soil health and mitigate drought
	Product from specialty natural rubber as an alternative material to synthetic rubber towards application of naturally sustainable resources
	Modelling the impact of rubber expansion on carbon stocks in the mountainous landscape of Southwest China
	Climate change and Hevea species

	2.2 What’s the role of rubber systems for adaptation?
	Rubber cultivation for enhancing the environmental and social resilience to climate change in drier climates of Sri Lanka
	The role of rubber agroforestry in farming systems and its effect on households: Adaptation strategies to climate change risks?

	Conclusions of the chair

	Session 3
Integration of rubber in broad climate change and sustainability policies, including economic and social dimensions 
	Natural rubber: A strategic material for a sustainable world
	Delivering the circular bioeconomy for low-emissions development: the place for rubber
	Sustainable Wood for a Sustainable World initiative and its relevance to the rubber and climate change agenda
	FLEGT and other mechanisms to promote wood trade legality and avoided deforestation
	Jurisdictional approaches to reducing deforestation and promoting sustainable livelihoods
	Conclusions of the chair

	Session 4 
Rubber and climate change in the international fora
	Opportunities for natural rubber in international climate change negotiations and mechanisms
	Opportunities for natural rubber in NDCs and NAPs
	Climate risks: What a 1.5 °C pathway for rubber fora
	Conclusions of the chair

	Session 5 
The Way Forward: Short term actions and long term plans

