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SURUMER

Sustainable Rubber Cultivation
in the Mekong Region

Project duration: 2011 — 2016/17

- C sequestration in plant biomass

MITIGATION

- C sequestration in soil

- Erosion and land management A@A@WAWU@N

- Integrated land use change impact assessment —

SURUMER

upscaling and modeling
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v'Arable land conversion to plantations and agroforestry systems
is a promising option for soil C sequestration in tropics and
subtropics (Don et al., 2011, Ziegler et al.,2012). It is less studied
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than soils in temperate climate.
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Loss 0.5 to 2 Mg haty? Gain< 1 Mg haly?!
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Restoration of C stocks are slower!

See, for example, Paustian et al., 2016 in Nature
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Components of C budget, Mg C ha™
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Blagodatsky et al. 2015, Agriculture,
Ecosystems & Environment
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Research questions:

> How is ecosystem carbon stockvaryin.
specific landscape experiencing rubber
expansion under changing climate?

» How does environmental protection

measures or governmental policy impact the
C sequestration?




Area: 266 km?
Annualrainfall: 1100~1600mm

Average temperature: o
18~22°C iy Case study
Naban River Watershed -
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SURUMER - Sustainable Rubber Cultivation in the Mekong Region
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Land use changes C gain or loss (Mg C ha')
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Temporal scale
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https://lucia.uni-hohenheim.de/en#

Integrated framework for trade-off assessment
LUCIA: Land Use Change Impact Assessment

Farmers decision rules

Environmental _
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Land use Plant
Climate @ -
change - Productivity Carbon
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Land use
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Sustainability (dynamic)
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Climate data
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IPCC fifth report
ESM models from CIMP5

Vi
Statistical (Delta)
downscaling
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Future climate
RCPs 2050

Water and/or
salt stress

Maintenance
respiration

Roots

Generate dail
climate data
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Crop/plantgrowth modelling
Radiation ——

Land Use Change Impact
Assessment Model (LUCIA)

Others

( 1) Farmers management:
harvesting calendar, tapping, planting density
q Fertilizer, etc

p
2) Soil physical and chemical properties:
L SOM turnover, nutrient cycling

p
3) Hydrological condition:
L Water balance, watershed function

—

Stems
(alive)

Potential
photosynthesis

Actual
photosynthesis

Dry matter
increase

Storage organs
(alive)

Leaves
(alive)

|

Light interception «+——— Leafarea «—

Growth
respiration

Partitioning

/

Figure 1 schematization of
crop/plant growth processes
incorporated in LUCIA.
Adopted and revised from
WOFOST model (after Kropff
and Van Laar, 1993; Supit
2003)



Crown development
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1

CRadius CRadius,,,,

| 2|

Step O: Initial LAI (LAlini) and initial CrownRadius (CRini=leafand petiolelength, [m])

Step 1: LAl expansion while maintaining CRini

Step 2: After reaching critical branching LAl (LAIBcrit) crown starts expandinglateraly

Step 3: Lateral expansion until reaching maximum crown radius (Cradiusmax)

Step 4: After reaching maximum crown radius (Cradiusmax) LAl expands to critical LAl (LAlcrit)
thereafter crown move upwards shedding leaves at lower positions

max

~
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L Latex simulation framework
(e UNIVERSITYOF depicted in STELLA®
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/It is assumed that latex generation s

~7 .
P @ proportional to part of assimilate growth
@@: Juljan day resources diverting to stem. The tapping
Reset atex yield X Latex yield ./” activity starts when the DBH of rubber trees
S - reaches 16cm, and stops due to unavailability

of tapping panel.
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How future change in temperature and

preC|p|tat|o_n will affect the carbo_n | Management:
sequestration and latex productionin ] )
rubber plantations? Elevation (nghland> 900m,

Lowland = 900m)
Climate change scenarios:
RCP 2.6 (Tem. : + 1.6 °C
Pre.: + 2.1 %)
RCP 4.5 (Tem.:+2.0°C
Pre.: + 2.4 %)
RCP 8.5 (Tem. : + 2.4 °C
Pre.: + 2.5 %)
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Zomer et al., 2015

Annual Mean Temperature

Protected Area: Nabanhe

Tmean ('C/yr)
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Forest Ecology and Management 439 (2019) 55-69

Contents lists available at ScienceDirect FORESTBN
ECOLOGY AND
Forest Ecology and Management '
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journal homepage: www.elsevier.com/locate/foreco sl
Climbing the mountain fast but smart: Modelling rubber tree growth and )
latex yield under climate change s

Xueqing Yang®"™¢, Sergey Blagodatsky™*, Carsten Marohn®, Hongxi Liu®, Reza Golbon?,
Jianchu Xu®, Georg Cadisch”
 Institute of Agricultural Sciences in the Tropics (Hans-Ruthenberg-Institute), University of Hohenheim, Stuttgart, Germany

b Key Laboratory of Economic Plants and Biotechnology, Kunming Institute of Botany, Chinese Academy of Sciences, Kunming, China
¢ World Agroforestry Centre (ICRAF), China & East Asia Office c.o. Kunming Institute of Botany, Kunming, China

Total biomass and cumulative latex yield predicted
by LUCIA after 40-year rotation length
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Rubber monoculture - Soil degradatio
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Maize+weed
inter-

Herbizide
use

Impact of land use change to rubber
on erosion N, LIty gt T

B

cropping = July
W August
- Protective understory effect
+ dense canopy
B lantati (years)
2Y 10Y 18Y 25Y 36Y

Forest* (*Li, 2001)

Hongxi Liu etal. 2015
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Runoff production under rubber with
different weed treatments

c
300 ‘—I ‘1 ‘ - 0 o
4_, ——
~ L0 ©
= o
200 - 60 A
- Bl Precipitation -
- —&— Runoff (MH) - 80 (@)
O 450 1 —m— Runoff (NT)
g —— Runoff (\H ) . Weed free
T 100 -
g | 2x weed control
=
a 9 ' No weed control
0 “ 10OV

Jun Jul Aug Sep Oct Liu et al. 2015
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Watershed scale - Land use in mosaic cover
Nanhuicang watershed in NNWNR

Bl upland forest

m lowland forest

= bamboo

I rubber_7

I young rubber
CJrice |

= Berenmal crops

1 bush and tea

= annual crops

mm settlements and ope

Hydrological station:
turbidity and
aterlevel

e Rubber plantation: 11%



Watershed calibration (preliminary)
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Erosion and deposition at watershed

Net erosion-Hs

Net deposition —— stream bed deposition
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A = N Py




Erosion and deposition at watershed

Net erosion-Hs
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Total sediment export of watershed
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