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Introduction and Focus

*Environmental issues — Climate Change (CC)
Increasingly important.

*CC Influences many sectors of the Sri Lankan economy
Including plantation agriculture

- Extreme weather events.

#4) Tea Research Institute of Sri Lanka







$4 Tca Research Institute of Sri Lanka




/ )

©

*Greenhouse gases (GHGS) in the atmosphere,
mainly CO,, is the principal cause of global warming
and CC.

*Reducing GHGs in atmosphere -
*one of the fastest,
*most significant
«and cost-effective options for slowing down CC
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Carbon sequestration:

*The removal and storage of carbon from the atmosphere
In carbon sinks (such as oceans, forests or solils)
through physical or biological processes

*CO, concentration in atmosphere - reduced

|
Adverse impacts of CC would be minimized
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Types of C Sequestration:

1. Geologic Sequestration:
2. Ocean Sequestration:

3. Terrestrial Sequestration
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Geologic Sequestration

Underground in rock formations

Involves injecting carbon dioxide deep underground
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Ocean Sequestration
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Terrestrial sequestration

PHOTOSYTHENSIS

© WATER +LIGHT = CHEMICAL ENERGY
/l‘

- 3. Carbon dioxide
enters leaf through
stomata

4. Sugar leaves leaf
CHEMICAL ENERGY + CARBON DIOXIDE = SUGAR
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Current Trend

* |[nformation on carbon sequestration - already generated for
several land use types
plant species

= Such experiments continue
to gain more attention
&
high priority among the other areas of research

due to the urge of the global trend
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C Sequestration of different plants

Teak 1.1-466.4
Mesic Savannas 2.8
Silver oak 2.09
Rubber plantations 7.69

Shaded Coffee plantations 5.3

Smallholder Agroforestry Systems 1.5-35

Abayasiri & Ranasinghe, 2000
Williams et. al., 2004
Niranjana & Viswanath, 2005
Tillekeratne, 2007

http://www.coffeehabitat.com, 2008

http://www.coffeehabitat.com, 2008

Coconut plantations 4.8 —22.8

Ranasinghe and Thimothias, 2012
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@ayments for Environmental Services (PE

Payments for Environmental Services (PES) is an emerging
concept

*C sequestration is an environmental service which
helps to minimize the environmental risks while leading
to sustainable development
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Worthwhile to investigate the C sequestration capacity
&
Generate the baseline data

Proper documentation in REDD+
(l.e. effortsto educe missions from eforestation and forest
egradation, and promote conservation, sustainable management of
forests, and enhancement of forest carbon stocks)

&
GHG Inventory

Additional income for Environmental Services of Tea Plantations
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Tea Plantations

Ecosystem
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@he magnitude of the C sequestration
depends on:

»rate of growth,
»growth stage,
»age etc.

»avallability of soil moisture and nutrients,
»temperature (both atmospheric as well as soil),
»solar radiation,

»rainfall

»planting density,
>prun|ng copplcmg and poIIardlng etc
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@ Way forward

» Tea plantations as a community

= Resemble natural forests:
» Tea plants
» Shade trees
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Case study In Sri Lanka

> Site selection

Representative samples :

O tea growing region Q Genotype
o C = Seedling
=MC = VP
UC

»|PCC Stock Change Method, 2000

Initial sampling in 2009
C gain rate per unit area
Final sampling in 2012
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Q sequestration of tea plants
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Q sequestration of shade trees

Allometric equations using CBH
C content = Biomass content *50%

(De Costa et al., 2008)

Shade tree species Allometric equation Reference
Grevillearobusta Jangra et al., 2010
Branches log;,Y=-1.9583+1.9585 log, X
Bole log;,Y=-0.2055+1.221 log,; X
Roots log,,Y=-0.5337+1.2607 log,(X
Albizia moluccana Y=EXP{[2.591*InD]-3.003} Dharmaparakrama, 2006
Gliricidia sepium Y=5.079*(0-151D) Dharmaparakrama, 2006
Erythrina lithosperma Y=8.8087*g(0-1087"D) Dharmaparakrama, 2006

Data
Analysis:
SAS V9
ANOVA
DNMRT
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Calculation of C sequestration

potential

Plant Species Management

Camellia sinensis

Grevillea robusta Recommended
= practices of the

Albizia moluccana TRISL

Gliricidia sepium

Erythrina lithosperma
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(g of C bush-lyr?)
Or Temperature (°C)
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C sequestration potential of tea without shade trees

Bush
densities | Adjusted C gain C

Type |(# of bushes Rate sequestration
Location | of tea hal) (g bushtyri) | (kg hatyrl)
LC SD 8000 213.6 1708.8
LC VP 12500 159.3 1991.3
MC SD 8000 96.9 775.2
MC VP 12500 81.6 1020.0
UC SD 8000 32.4 259.2
UC VP 12500 21.6 270.0
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Calculation of C sequestration

potential

Plant Species Plant density
(No. of plants
hal)

Camellia sinensis SD VP
8000 12500

Grevillea robusta 62

Albizia moluccana 62

Gliricidia sepium 208

Erythrina lithosperma 208
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Region used for the
calculation

LC, MC and UC

MC and UC

LC

LC and MC
UC




sequestration potential of different trees in a

tea plantation community

ETea

@ Albizia

B Grevillea
P Gliricidia
B Erythrina

Carbon sequestration potential
(kg of C halyrl)

Tea growing region
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sequestration potential of tea lands with varying

density of shade trees
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Tea Growing Region
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Future scenario

Crop simulation model predictions

LC tea yields = negatively
affected
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@Tea plants accumulate less biomass carbon than
the other C3 crops, when considering as a

community,

based on their

management, — : *:-'z--.« g
the extent of @@/éﬂ‘ﬁ&ﬂ :
& By

. -'

the duration of the avallablllty in-the field,

fal>nv.,,"° ) )
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