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(Is increasing soil carbon stability to combat soil degradation and global warming feasible in the tropics?)
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(Is increasing soil carbon stability to combat soil degradation and global warming feasible in the tropics?)

o/

o LduD (Topics presented)
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(Degraded soils, Global status of human-induced soil degradation)

P TS

Global status of human-induced
soil degradation

B ‘ery high severity
B0 High severity
B Moderate severity

B |_ow sevetity
. Stable land, ice cap or non-used wasteland
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AMNLAANINSNADIA UL AN UNLAZUSELAN
(Soil degradation by area and type)

ALUAUANUBIANHLAANTNTNUDIAY

(Major causes of soil degradation)
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[ Wind erosion
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[ Physical degradation
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SOC Tugunsefiduduin wWisuiisuhufowdsuudasnislsiguuvin

ANSLAEHNS DVIULAL

(SOC in sandy soils under forest and agricultural land uses in Northeast Thailand)
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Tansau (Global warming)

Atmospheric CO, at Mauna Loa Observatory

Yearly global surface temperatures compared to different long-term averages
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Timeline of UN efforts to mobilize nations and agencies together to solve the problems

Rio Convention—

(1992)

The UN Conference
on the Environment
and Development
held in Rio de
Janeiro, Brazil.

¢

" PARIS 2015
Cl(;gPSl — —  Kyoto protocol ——  COP21
(1995) (1997) (2015)

The Kyoto Protocol
implemented the objective
of the UNFCCC to reduce
the onset of global warming
by reducing greenhouse
gas concentrations

in the atmosphere

the 1st Conference of
Parties (COP) to the
UNFCCC in Berlin to
outline specific targets
on emissions

-The signing of the Paris Climate
Agreement 2> SOILS
officially recognized as

a critical element in mitigating
climate change and

!

UNFCCC (UN Framework
Convention on Climate
Change) was formed

>20 years

» acting as carbon sink

It was more than 20 yrs before Soils were recognized in 2015.

|
The goals of the Paris agreement:

‘to hold the increase in the global
average temp. to well below 2°C
above preindustrial level’ by 2030.

Thailand is one of the 196 parties
that adopted the agreement.  '?
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C stock
A 4 (% total)$
< (billion ton)

plaae human emission
ey respigidas)
» TR

10IMAass g
{550)

= atmophere C
= soil C
= plant biomass C

microbial respiration
& decomposition

soil carbon (2,300)
§(total = 2,300 + 550 + 800 = 3,650 billion tons
(excluding fossil C))

UaunawiduiAvAnaisuou 1,500-2,400 Wnd
fiu(r3o Giga ton-Gt) dunaninnsiAuaAn
fossil carbon (10.000) - TRURVNITUUUUN UAzUSSENANAT 2-3 1winsh

Legend (billion tons of carbon)

Red: Human emissions
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Timeline of UN efforts to mobilize nations and agencies together to solve the problems

REENHOUSE GASE R [}

-~

——
UN-Klimakonferenz
Berlin 1995

Rio Convention—  COP1

(1992) (1995)

The UN Conference
on the Environment
and Development

Janeiro, Brazil.

!

UNFCCC (UN Framework
Convention on Climate
Change) was formed

The 1st Conference of
Parties (COP) to the
UNFCCC in Berlin to
outline specific targets
held in Rio de on emissions

—  Kyoto protocol

(1997)

The Kyoto Protocol
implemented the objective
of the UNFCCC to reduce
the onset of global warming
by reducing greenhouse
gas concentrations

in the atmosphere

¢

v
COP21- CMP11

i

—_  COP21

(2015)

-The signing of the Paris Climate
Agreement - SOILS
officially recognized as

a critical element for both
mitigating climate change and
acting as carbon sink.

- Gov’t of France

proposed 4 per 1000 per year
increase in soil carbon stock

at COP21.

15



‘4 gio 1,000 wiadrdunmswasuulasannaionna lasiaudnasuonliluinathamnuoshiu
Auales ssunalsanansaaa U 2015

‘4 per 1,000’
climate change g Cé n so

v
=2 1

msmeMsudn C windusiet Tognsnseuiamuuidiendu (blanket calculation) Tunn 4 afinnavadlan

; : \ Carbon Carbon \
(Greenhouse gas Soils worldwide emitted @/ stored in @ = ratio

emissions from contain 2,400

. 2 o,
fossil carbon billion tonnes of 'fgr?noz Por?,-?mc 0-4%
represent 8.9 organic carbon

billion tonnes of

carbon per year CO, absorption

by plants SO,

¢¢ if we increase carbon stored in soil by 0.4%,
we compensate for CO, emissions from fossil
carbon, which are mainly responsible for the
greenhouse effect and climate change.

Increase in CO,
absorption by plants:

TT agricultural land,
¢¢ grassland "\

=
d =0 CO, emissions in the air

CO, emissions Organic carbon and forests co "
S storage in soils ¢¢ emissions |
+0.4% carbon stored in soil
ll worldwide
iwn: ADEME (2015)
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nsdzad SOC luRunsalasuiandunsdilazasaiiuiaan 26 I naanmsneansszazen? Arauwnu
(SOC accumulation after 26 years of organic residue application in a sandy soil in a long-term field experiment,
Khon Kaen Northeast Thailand)

—o—control -=-rice straw groundnut =<dipterocarp —»—tamarind
(0'15 cm depth) 1aiTa atLipe! wnndudiaas Tuwaness Tunzwnuss

5.000 -
4500 -
4.000 -
3.500 -
5 3.000 -
Y4
22500 -

@)
= 2.000

e

2 1500 -
1.000 -
0.500 A

0.000 T T T T T T T T T T T T T T T T T T T T T T T T T 1
YO Y1 Y2 Y3 Y4 Y5 Y6 Y7 Y8 Y9 Y10 Y11 Y12 Y13 Y14 Y15 Y16 Y17 Y18 Y19 Y20 Y21 Y22 Y23 Y24 Y25 Y26

2 Q 5 Q 5 Q
O S\ O\ Year 1O SN N

wa : 1. msiAn SOC siat) WuldTusnsfishunn snshosne nssudsTunzonusie (tamarind) nad
n Tauntsiaiflosdu 26 T Msiansial) Wa 0.0085 % Beshninithnansuiuiend 0.4% unn
2. fandunstinneghn (rice straw) dnmsin SOC nasnwe 26 Tishunn visUsunauazsns
3. tnnsusdasyin kfinnsin SOC unnsasasnanluuzwu 17



Organic Nitrogen
residues (N)
(9 kg™

Rice straw 4.7
(W)

Dipterocar 57
p (Tuwans

TN)

Tamarind 13.6
(Tuszwnu

TN)

Grougdgut 228
(N

ada

Lignin
L)
(9 kg™

28.7

175.5

87.7

67.6

Cellulose
(CL)
(9 kg™

507

306

143

Quality
(‘ti”’uammw)

Low Q

Low Q

Med Q

High Q




ausiuaswasAsUsudUNnstaossiu (Stability of soil organic carbon)

AsUaudUVETUaRufidmuduAsiansainann AnNaNIsaiansUauazasey udiulduiu 15-50 U
Tuszuvflnaun (terrestrial ecosystems) (Eswaran et al., 1993) is13asonnnsiiiudiogds C (Ju
natsMuuiiidu “asifudnasusuasfn (Soil carbon sequestration)”
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iWun9ras C andandunsdfingnunasinanssuaun1saanssa

(Fate of C in organic residues undergoing decomposition in soil)

COZ-C
loss Soil litter>1 mm and
A POM (0.053-1 mm)

&

Decomposition s : AW,
a C —p TR R* 3
Processes (nssuady9 N
d soc
ANEMI) ﬂ -
C -- Stable (stabilized) SOC pools -- nfunmlu
< DRy
C

Amount of C added

to soils
Soil particles

(<0.053 mm)

re-mineralizqtig )
Soil

microbial
biomass C

Dissolved
organic C
(DOC)

Micro- Macro-
(<0.25 mm) (>0.25 mm)

---Labile SOC pools ---

20

#isn: Puttaso et al., 2013; Kunlanit et al., 2020; Poosathit et al., 2023)



snunakazsnawa C MBudnludn
(Locations and quantities of stored C
in soil matrix)
YRAVDITAODUNSY
(residues types)

Tunzus
(Tamarind)

PINRUEIAA
(Groundnut)

W
- (Rice straw)

suntuazUsunan s Asiunn C Tu soil matrix

Tu suneAouRadyn
(fine particles)

Tu fnsiuauaidn
(microaggregates)

silt+clay

0.44 (12.3)

1.74 (48.6)

“ \;.
]

0.55 (20.9)

1.09 (41.4)

0.40 (22.6)

0.71 (40.1)

sinulipasnstAunAn C

- dulnny (40-50% C) aiTu
Weduwuinian (microaggregate)

- ssulunzenusw fanefudn C Tu
Microaggregate anniign

- dwsusihuvia fine particles 1w 3
UsnaunC 509a931 wazsinsunnsten«
fimafudnlusnumibsiinnniian

- gt v iAensBudnlusinumiti
Vivans ouiian

#iun: Puttaso et al., 2013

S Usunas C dvihuiiu g kgt (% soil total C) 21



e Ty T 3T
(Residue type) Micrabial biomass 2 Ba.

/\/MicroBiaI ‘
products,

=

Tunzwusa S Silt + clay
(Mineral associated

(Tamarind) organic matter)

PN UEIAA
(Groundnut)

4 i}
Al &
’§ X
i YT
.

WD
(Rice straw)

i duassiannnanuidsluuameassszazem Puttaso et al. (2013); Kunlanit et al. (2014; 2020); Poosathit et al. (2023; 2024) 22



NANIAAEALANNLTUAIHEFDLEAYTANNDDY C nAdUNRaDNTzN

al o’

WaNNSANIIANNATVAADITUzBNIDRINSIA TAR S UNSTfinaLAWrsoRsAUsznauVNaIAsineru Aifinasians

9

azan SOCTudunse vinTlifiuinesdisznouymnaiafivesiandunsdii l Anaiifiiuddrysionsiindunisinnvos
Ak BNHNAYINNSANE VAU TUINNIUNAADIFEEZETIY

wWstdaduennduniiimdsiaalusuuinens uwsiideuliaunsavin WiAansazan SOC ¢ msineniasy
wusth I lanavwnedhn Ssdldfunmsshoindunisinanseduvadasuaulicu

dnomwoasiuiidenlnsalunisiiudn C andy JaannTusuid C awetud snshotazu

fuun luwmeasinoanidoaniodufidnun wiianfiudn C laddnunn wvszimnudushoss C sin (Wee 52%)
(Arunrat et al., 2020)
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vhdo: MsinANNduaswasmsuaulufuiiadriuanuidonlnsuvasdunazlandau vin lsndalu?

(Is increasing soil carbon stability to combat soil degradation and global warming feasible in the tropics?)

o/

o LduD (Topics presented)

- Jayvanudeulnsuvosduluszsulan wazlulve
- Jeyvnlansou

- wwvnauAdam lussdulan Tapnstiaoes UN i lugunumvoss AL
Tumsuridaym

- anwsiueswasansuanludn Afinasionsudtayvin
- Viadpuwdsznsiiinasioanusinasnosasuanlngin

-V umnakazmsasiiovin wiannsud ludaurng Tuszeiulan wazluve
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Jasy Mdnasioausinas SOC uvniu

Jazuiivin Tiausiuaswas SOC anad Jazspiivin Tiiausiunswos SOC vAndw

ANSIRANSAULAZRTYNIANSIAEAS Lo Jadeiivih liusunas SOC win leun

-AANTTHATLNN s Tussuunens

-Mslanwau -masdnnsUanialasannisla

-ANSNNVIANYYDNA -AN5ARMANTULANNINANYD IR

-maiAuiAsnandnuaz livhndududau -maldnduianduvstmaafuiAen
-MSRAANGNTARBUNSE (T1uie TJoRvan uas
biochar)

-MIRNANNRAINRANIRTNTTAUUSTUUIN RS
i wanwaubifusulus:uulgnie



A8nsin C Madssnsodimnusinas Tuduiuiitnesns (Ways to increase stable C in ag. land):

- mswaniandunsdiesdissnoumaaduuy high and low Q

- mswannaubitusuaduiuiivanfieiness (Integrate trees into croplands)

- msiduWvan (green manure) uagu

- mMsiansiy leamwieaslioin wu Tudas (Crop management, especially not burning
(e.g. sugarcane)

26
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AslaTandunsdiBanan oA Nuiuasos SOC

S 505U A
AL '
(LuuLAEN-

AsAwaUMstanaaty
{Decomposition

== -mixture) =" _

M C anousnid 13 Tu §
’ microbial
biomass uag
SOC

#is: Pingthaisong et al. (2023) 21



AslgSandunsdinan iloinausinasaos SOC :
Taeniniandunsdniasuouunn unuanAuTaand lulnsiauunn

[

wWeginn

|

(low quality)

|

BINGILENIAAS
(high quality)

WHITCFU
N

4 annN9 A
deurds C
Tusu CO,
_ ann: )

AGEY
(HeanuaNnanuaay
d1997115 C uaz N riand

decomposition

2
ANNNIATIAN

biomass) = nANS
ausnid C HTudu

.

\

qﬁum%ﬁ' (microbial

microbial products

A T

?fn

Silt + clay

Soil miCroaggregates
(0.053 - 0.25 mm)

J
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o= al o’

ANSIE AN UNSH AN LADIANA N NTUAIPDY SOC :

|
1

al odal al o’

TneinTandunatiidaisuauunn unKanAuiannd lulnsianunn

wamsAnuild iAudsanuindulunsdnun Tussanduaiomansnsuaniandunidaaninsuas
autheuu elWanunsavin [liAamnusiumsvas C Tudu uazaunsadroveswmalulad IWuai s lae
anznensnssiolule

nMawaNiansinanoallunsnansnIiandunigaain e uastuadl lulasiau lodaaduliAn
AaRnnsiAusn C Tusiud e
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mswannaukifuduaduiniinmsols (Integration of trees into croplands)

Fig. Three tree-soil transects along which soil and
plant samples were collected.

flun: Sae-Lee et al. (1992)
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Fig. Soil fertility (at 0-10 cm depth) of paddy soil at
different distances from tree base . Study site: Ubon
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Janasaa (Green manure)

9
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Jeyvnwasnsiduaznisensuwmalulad ‘Joioan’ laginensns

wallatsRvaaioUsuUsatnsduldsunmsinsunslasnasgniunassy usdals ldsuns
vousulUUfURNAINERsNsoaunsrany laaflovassaiidday Ao

1. meawinen [ganslunsuaniioioan wiu ela qusuumﬂﬂﬂsﬁ’mﬁ[umsﬂaﬂwszmaﬂ

2. ms"lmmsﬁqmamwusmaqwsﬁﬂﬂamamqwal,wm VNNARRAIVOINALG wazanAMsWAnLdlag
RSN Lﬂuﬂfymsimy

3. msdautinan e lunslaniotloan naafuiAsfiondn uazneudvnaaniovdngasioly
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(Sugarcane residue management to eliminate burning and return it to the soil)
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Relative C remaining
(% initial native soil C + Biochar C)
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[aiu (Conclusions)}

vde: MsnANNtuAswasmsuaulufuiadiuamudenlnsuvasiiunas lansou vin ldnsola lulwndou?

(Is increasing soil carbon stability to combat soil degradation and global warming feasible in the tropics?)
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