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I EE] K 2=44% (National Aeronautics and Space Administration,
NASA) BEBEER » 2 2022 FFBPR S TR TEEbAT EFHREE 1°C fE208
R S ERRHE O EIE IR > 1911 & 2020 FEESE EF4Y1.6°C + il
s S (e 35°C HE) EHZMEMEES - LHAE 2000 F1% 5
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RES—HEKIEE 82 P REEIF (2005 ) JE 18.1% & 2AEI0HD

FIER BRI I 25%  (TPCC SR(REEB S IR RN KEFE R ) -

e

IRIFE e BRERA L R SR - BUFE_E B [EIE B AR RGP - 3T B IS E RS
FETECR > BEHATEA 137 (EIZXERE 2050 FEZFIFER > RS
[ 7R 275 A e R IR AR e TR RIS - RE EH B S M T B B HA B S iR 6 2
SRIE - ENEWAE 2021 F 4 AENREFEPEREN AR » 2022 423 Ao T 28
2050 JPFEFERUEEAR S RIRAEEREA 1> 2022 45 12 AR T FEEAT 12 TERI RIS
TEEtE » WRSFE 2 ABEDREREEREREHE & RIEEBHEE -
I SRR B e 2 1 HL - IRIERRSR BRI TRY 2021 47 9 HBIRAL " e
B OF PR R A= (RER RSN A= R aER ), 2022 F2 H
BEE 4 KEdh ~ 19 TREE ~ 59 TR > $ERTHAE 2040 FERFEPERELE -

FEUUfELER T ST FE R "Global Soil Security: Beyond the



Soil (BTS),» Tz e/R%E & IR0 & TIREE - ARRAGIR -
JE R B LA SRR - W6 B DA 382 e F Rk S8 T HIRATRL COER] - BFES
sEmE S REREE N TR - BRYe  RERETIEY - RE R E
R ~ T SRARDE R IR RE AR M S TR M LT & SRR R = RS
JERCE ~ B0 T ERERIE 2 U7 0 ROR S NHYER M RIS T &R - BN BER KA
G2 AR BIHET & - 0T TR e BUREEE | FIH N #5R Effect
of green manure for reducing carbon emissions in Taiwan Yilan area

(ZEE MR Z SHACRER S ) > BRI ERRE K BNTAZ B EEiE

S 20
{T/E‘\%x/ﬁ °



=~ WrEBE
(—) WietEsiE

&~ IR A

e FE Fy R EE - T ¢
& -t NRRE - HRreiURE e~ £

REERMIRFS ~ TR B

BUR - Wit EszZal T

R

Time June 26 (Mon) June 27 (Tue) June 28 (Wed) June 29 (Thu)
Venue Grand Ballroom Vendome A & B (4F)
08:30 - . 5 A
16:30 Registration @ Grand Ballroom Vendéme Foyer (4F)
09:00 - Opening Plenary 2 Plenary 3
09:30 Ceremony (09:00-10:00) (09:00-10:00)
09:30 - Session 4 Session 7
1030 ARERT (10:00-10:50) (10:00-10:50)
; Poster Session 2 Poster Session 3
10:30- Poster Session 1
11:00 Booth set-up (with Coffee Break) (with Coffee Break) (with Coffee Break)
(10:50-11:20) (10:50-11:20)
11:00 - Session Session 5 Session 8
12:25 (11:20-12:40) (11:20-12:40)
12:25- Lunch Lunch
13:30 Lunch (12:40-14:00) (12:40-13:40)
13:30- - Session 6 Session 9
14:45 (14:00-15:40) (13:40-15:10)
Hecilctrai Poster Session 3
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Vendéme Foyer (4F) T Special Talk
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Session 10
15:15- . Special Session (15:45-17:05)
Session 3
17:45 (1 6210‘16150) c|osing Ceremony
(17:05-17:30)
Welcome Reception
19:00- (17:30-19:00) i :
21:00 Grand Ballroom Gala Dinner

Vendome A (4F)




(=) 202346 A 27 HEHAEHE

Plenary 1

Soil Security
Dimensions (SC)
and Policy

Public Policy and Soil Security

Integrating the Five Dimensiomns of Soil Security for a Scalable Soil Health
Assessment Strategy

Soil Security:Linking Soil Health to Planetary Health

Session 1

Soil Security
Dimensions (SC)

A Soil Secunity Assessment: the Capacity and Condition of Nutnient Cycling in the
Hunter Valley, NSW. Australia

Mapping Soil Condition (Phenoforms): What is Possible and How Can It be Done?

Comectivity — Secuning Soil through Care

Monitoring Programs for Evaluating the Health Status of Agricultural Soils — Case
of Poland

Monitoring for Soil Secunty Using Mid-infrared Spectroscopy

Soil Security Spatial Modeling for Sustainable Cacao Plantation Evaluation

Characterizing Diagnostic Honzons of Podzolic Seils in Tarwan Using pXRF and
Vis-NIR

Session 2

Soil Security
Dimensions (SC)
I

Identifying and Mapping Genosoils and Phenosoils for the Evaluation of Soil
Capacity and Condition Continentally

Development of Soil Security Evaluation Model and Web-GIS System

Evaluation of Remotely Sensed Imagery to Monitor Temporal Changes in Soil

Estimating Soil Organic Carbon Content and Their Chemical Composition with
Visible—near-infrared (VIS-nearIR)
Spectroscopy for Assessing the Soil Economic Value

Characterization of Elemental Composition in Ophiolitic Soils of Eastern Taiwan

Pedochemical Behaviors of Rare Earth Elements in the Soil Profiles along a
Climosequence in Central Tarwan

The Application of Rare Earth Elements as Pedogenic Tracers

Session 3

Soil Security
and Climate
Change

Securing Soil through Carbon Sequestration: Much more than a Climate Solution

Organic Rice Farnung to Improve Soil Security and Carbon Sequestration

Our Enowledge on the Magnitude and Fate of Global Soil Organic Carbon

Carbon Neutral Staple Food Production in China through Soil and Crop Residue
Management

Climate Change Vulnerability, Inpacts and Adaptation of Agriculture in a
Mountain region of Central Nepal

Methane Emissions from Takanari and Koshihikari were Reduced by No Weeding
in Organic Farming

Carbon Decomposition. Nitrogen Mineralization, and Greenhouse Gas Emitted
during Rice Straw and A zolla Green Manure Vermicomposting

Impact of Clinate Change on Soil Degradation from Erosion at the Forest-steppe
Zore of the Furopean Part of Russia

Effects of Long-term Soil Warming on SOC Decomposition and N Mineralization
in a Japanese Rice Paddy Field

Warming Reduces CH4 Emissions from Organic Farming Rice Paddy

A New Value of Silicate Fertilizer as a Soil Amendment to Mitigate Greenhouse
Gas Emission Impact and Improve

Effect of Biochar Utilization on Net Global Warming Potential in a Whole Rice
Cropping Boundary

Biochar Induced Changes in Methane Enussion and Rice Yield: A Data Synthesis

6
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Plenary 2

Soil Security
and Food
Security

Peak Soil Jeopardises Global Food Security, Climate Emergency and Peace

Human Nutritional Aspects of Soil Security: Hidden Hunger

Organic Matter Management in Rice Paddy: Grand Challenges and Golden
Opportunities under Global Warming

Session 4

Soil Security
and Ecosystem
Services 1

Ecosystem Services of Soil Carbon, Carbon Farming, and Carbon Market

Comparing Carbon and Nitrogen Stocks in Paddy and Upland Soils: Accumulation,
Stabilization Mechanisms, and Environmental Drivers

Impact of Crop Diversification on Soil Carbon and Nitrogen in Two Organic Crop
Rotations

Evaluation of Cropland Ecosystem Services for Sustainable Soil Management:
Framework, Methodology and Case Study

Session 5

Soil Security
and Ecosystem
Services 11

Challenges in Modelling Soil Security at Global Level

Spatial Evaluation and Quantification of Soil Multifunctionality Across Europe:
Where to Start?

Compost Cylinders in the Green Areas of the UAM Azcapotzalco

Impact of Topsoil Mining for Unfired Mudbricks on Soil Quality in Eastern

Quantifying the Impact of Soil Erosion on Soil Security by using Altemative
Fallout Radiomiclides in a Mediterranean Olive Orchard Catchment

Stabilization of Heavy Metal Contaminated Fine Soil Collected from a High-
pressure Soil Washing Process Using Cuttlefish Bone

Urban Soil Remediation Using Tillage and Compost for Turfgrass Establishment:
Soil Physical and Biological Properties

Session 6

Soil Security
and Policy

Managing Nitrogen for Food Security and Environmental Protection

Countries’ Rio Convention Commitments for Measures Related to Soil Organic
Carbon and Agricultural Production: Focus on Africa

Soil Security and Governance

Soil Security in Urban Environments - A Case Study from the Berlin Metropolitan
Area

Codification to Secure Indonesian Peatlands: From Policy to Practices as Revealed
by Remote Sensing Analysis

Soil Governance Policy and Certification Schemes

A Comparison Study on Soil Organic Carbon Pool between Regions for Policy
Implications

An Approach for Grower Outreach Programs for Adoption of Climate-smart Soil
Health Production Practices in Cotton

Special Session

EcoSSSoil
(Ecosystem
Services of
Surface Soil

Environment)

Assessment of Rainfall Erosivity in Mongolia

Assessment of Soil Ecosystem Services Based on the Soil Function and Properties

Development and Application of Monthly Soil Estimation Approach: A Case
Study in South Korea

Estimation of Future Soil Carbon Storage According to Climate Change
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Plenary 3

Soil Security
and Ecosystem
Services

Soil Security: Unlocking the Full Potential of Soil-land-water Nexus Research

Preserving the Soil Microbiome for the Circular Bioeconomy and Human Health

Restoration to Improve Soil Security and Ecosystem Services

Session 7

Soil Security
and Food
Security I

Soil, Essential for Food Production, is Under Pressure from both the Nitrogen Issue
and Food Security

Relations between Soil its Management, Food Security and Human Health

Integrated Rice based Shrimp and Crabs Famming: Adaptation to Climate Change
and Potential Mitigation of Global Warming in the Coastal Wetlands of Bangladesh

Real-Time Measurement of Soil Health & Adding Context to Soil Carbon Data

Session 8

Soil Security
and Food
Security II

Can Biochar Promote Soil Security for Healthy Foods?

Expanding Climate-Smart Markets through Partnerships for Climate-Smart
Commedities in the U.S.

Modeling the Growth and N Concentration of Iceberg Lettuce in Central Taiwan

Fertilizer Recommendation System for Sustainable Agricultural Production in
Korea

Effects of Soil Amendment and A ltemative Soil Fallow Systems on Soil Physical
Properties and Rice Yield in Saline-affected Soils

Nutrient Balance and Use Efficiency for Soil Health and/or Sustainability in Japan

Effect of Pyroligneous Acid on Nifrification and Lettuce (Lactuca Sativa L.)
Growth in Urea-fertilized Soil

Session 9

Soil Security
and Biodiversity

Soil Organisms as Drivers of Soil Security

Delineation of Hyporheic Zone Depth and Using Probabilistic Approach

Enzyme Activity under Different Tillage T echniques and N Fertilizer Management

Effects of Landuse Systems on Soil Macrofauna, Soil Health and Soil Security in
Ultisols of Akwa Ibom State, Nigeria

Effects of Land Use on Floristic Composition and Diversity of Woody Vegetation
in the Commune of Enampore, Senegal

Potential Stress of Polyethylene T erephthalate Microplastics on the Plant-soil-
microbiome System in Pot Experiments

Effects of Biogas Slurry Application on Soil Quality

Improved Ginseng Production under Continuous Cropping through Soil Health
Reinforcement and Rhizosphere Microbial Manipulation with Biochar: A Field
Study of Panax Ginseng from Northeast China

Session 10

Soil Security
and Water and
Environmental

Security

Biopores and Hyporheic Zones as 'Hot Spots' for Microbial Pollutant Degradation

An Agricultural Producer’s Perspectives on Soil Security: Bridging the Gaps
between Research and Implementation

Quantification of the Soil Function Water Purification and Regulation — Current
State and Potential

Soil Moisture Sensor Combined with Straw Mulching Improves Water Use
Efficiency and Yield of an Upland Crop under Conditions of Drought and Saline
Water Intrusion in the Vietnamese Mekong Delta

Improved Crop Production under Conditions of Drought and Seawater Intrusion by
Integrated Rice-upland Crops Rotation and Soil Management

Land Use, Erosion. and Hydroecology of Waters in a Karst Area: A Case Study on
Samcheok, South Korea

Analyzing the Combined Impact of Climate Change and Soil Erosion on Drought
Occurrence
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(—) RERERE
1. FIFHRCHEE M R = SRR TER

ZIRAZEA DR BCE A ARy BRERALR S MEATH AR sAl R ~ K
BER 5 LUk VO == SR BG R -

fiE/& (blast-furnace (BF) slag) BpAIRYEREIACRY R #1F Ry/KiaH
IR BRI HRB AR AT R 8 7 #2% (electron acceptors)
ZFE e TE/K RS /KRS m] R R e HRIR - RIS B B A 17 L 12k PR
K EALTE EHERUIBIAN AN ERE - Galgo FARRFTHEH » A SRk~ 1Y B EE AT
THEEBRAAAHEL - WD 209 eI ~ 29%EBER SR © AT S%88
LR 2 A BB R AL L B AR AR B > mTUR D 30%F BRI - 4795 bR
SHER > TR [R5 P D e {1 - S (et o - (68 P R 8 S P et T 384
0.90-1.18 ton C /ha/yr Hy1-3EUREEE 5 6 H A b me bty i AT 7
AETHEAN 9% 13%ER -

Y EAC RS R R AR A O = AT A E e EH R AL
Seok 5 N AREER (pyroligneous acid) {ERFREEHNEIR - p¥h ks E A
RAHRE PORES RS PR R AL TR N AR SR s - BT & Z PRI AE
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PESmRAE 72 5 5 (58 FREER 2 pe BR B it PR ZRAEELRZ B =it 50% - B
N AR TR IR R 2 M & R AR -

7K oy E E AT LU D e FERO 1B s ks vl DU E A B
HRIL > 2RI 7Ky B R S MR EHE S 1R E 2 s i A BB » Jang S AT
Feiatl > AERIEHRE (FE7K 20 K) BEEEEHAELE (K 10 X)) - "liEb
3. 1% R 8. 1%E AL BB ¢ RIS (HK 20 X)) Mkt A &
FHEEEIRAH (FEK 10 KD MHEE AT 12. 3% 16. 2%/ EEE EHERL
g 1.9%KMEER - DLEGEREUR - (ERGSMERCERE TR H I A
S e /KR M (O SR AR PRI

An FNGRET PR 2R S Rg e (F Ry S HEHE A B &3k R S b RE SR
s - WISURUREEDT - M P AR $% e R B PR 22 p BEAH EE A s DY SR B R
{EEEEHREL - MhE PR R e B B e e e BEAH EE A G S BV B 5 2810 e I A
Wi B B RV R IRR B > SRR B - 17 B At e A B P 2
SRR fE AR SR AT E Ryl D s Bk 2 el 2 — -

Lee FAWIFEEH - FETOR R &EER B elim {F i 181 AL R AR &
B BR 4Tt P B AERR BRAHEE > AI TR 27% R (B & &R R E bin S HH)
A HEE & EAREERE 7 F > [RRUR A T AE Ry o FH AL T DA I L S8 Pl 2
HE - M IIEYIERIGESR - A - (LHCEERE R (0 A n P L am e
GEHIEAWE - Fat: - G SOREES -
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2. EEAEEER R E RAETER
APKH e e B R 2 SR AGH R TP 5 R BAME - Dukuzumuremyi 55
NiEt > APRE R A] A A RIS TR R PR R (EREE R SR
HHFEALRE EARIT -

Ali FNEBKREEK ARG S B AT S 0 h B e R st i e
SRR B RRER S BREBIRHYVE ] » DFTERCREDT - RBUKAEILE - B EK

Rt B BR AR K R - AT BRE TR DU = SRAS PR -

Tin FAfEH - BARIREHE (EHZEFYIEE RS BEisE LY
MR BME TR ZAE EE AT DU 7K R BRI (R )R = SRARTERL 0. 4
ton CO:-eq/ha 5 B (RIRFEMZEBEREENEHEA - BUEGHIZHEE
LIRS AR PE 2.8 ton COx-eq/ha -

3. EHAth

Rutikanga ¢ AFRaT DARARHERD  FEREL ) TALAE s ESRis o f ~
SR B SOR = RAGHRI 2 s 8 - SEREUS - fEHEE 4 ARSI SR TAL
S HEATA R PR R - SR E R TR TR (K - S bRPEERE > [BfEH
B 70 k84 RHIFR Helde(E » MR e LALIE S HERCTE S lan RO B
TR HVARE B W EE B AR T B RS b S PR - DL BRI
TR ) AR S HERE o] DASE i o i r SEU R B > (H i pld e R -
M HERBRFI R -

Baek ¢ APRETAET RIS N (34700 3°C) - (LAE A RERERHE YK
B RGEPERE 2 & - TR REUS - FEEREDRE N CRIFR) A
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BEREREZ e HERUE R Rt I BERACRIAY 4 1% 2 ZRIMAET R B ST NI A1
'EHURHEEREORE N AELE - D 490 GeHERCE R - TR B N
(LSRR T MHEAAREE - 32 115%HGEEiGEE - MfET R s
AR E RCR A C B AR e B R A R SR R
Hoy > MESRAEEREDRE R TR T A RE DR A bl B SR
P BTN > INEEHERTRIEET T 720 IR A A P E AR AT
SUETEYINER - A TR Sy ARk — A bR T DK R R GERRIL -
PLEGSRIEH  FEARKTERIFR T - /KR e A A S E AR LS AR
EEA i e -

STV PR E R Y /KA R RS A B R B bRPE R 2 » Park S5 A REHE /K
FRERE S BRI E - EE A AR Y e i aiAs ~ ik ~ HHREDR = RAaHk
TRORYGVE - 3l B B ER R s RV iR It O A EL R - WA net  global
warming potential (GWP) 1% > net GWP H&EEREREE (BEHK
FEALRER) KORfFEEE(LZET R ITE - MR Z £V B E i Ra &k
400°C 24 4 /NIFITRY - KRR ET  REEEZEE L net ecosystem
carbon budget (NCEB) #E{T43#fr » = RASHILAZPHE AHETTE M - 5%
PCEREDT - i TR R G B L E R R HEE S 10 69% net GWP - EZEH
PATE /K ARG N FR e FEIR 5 AN - i P AR P iR B L2 AR AH EE IS 10 78%
net GWP - IIAEREELA Wi AR i {5 F & G RS TEER 24 TRk D R i =
SRHASHERL - RGNy - P A=Y s A D B R g b (2 - S50
FlEK net GWP -

(=) HhxiE

TR I R T R AR R TR
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FEBRIE AT A bR R — R R ~ B e B HARR RS HIE TS
2 I & TR BRI EIREE M oA T AR 2 U505 Bkl T
Huang % AW 72 AT HE =0 X ST 4R & SE 0 (portable X-ray
fluorescence spectrometry, pXRF) AIR[FE—4TLLAMERERE (visible
and near-infrared spectroscopy, Vis-NIR) HEFE HIB(LEEE Y 115
Bt o AR EREEE (clustering algorithms) ZYMETE(EEE - FIH
FRTIEENEETT (variances ) > A K-means #EEE0Mr  (k-means
clustering) 7B FE LB B ZBEA » A H % oo & 1% 12 i A
(Multilinear regression models) TEUHIFR4E S IMEAYSRSRE( LT Sk
J&ZPY&E - pXRF K Vis-NIR ZEHUHHY E oy Tk Ty B e At - &%
{b&YRabkr - H&SE pXRE Kz Vis-NIR B K-means SEEEHT AT A Be(E 5y
MERFEMLE AR Z R - FE B F Ry vl 8 1L % T 4% 1t 1 B 1R Y
(Multilinear regression models) TEUHIFR&E S MEAYSRERE( LT Sk

J&Z V8 o Aleksandra % N 48 E B = oy i B2 A) B0 — AT ELAMEEE 8

g

(visible and near-infrared spectroscopy, Vis-NIR) JHI&E - A0#EHED
Partial Least Square Regression (PLS) K Support Vector Machine
(SN EFRALER T 8dE SOtREBER ZAHRETE - SEREUR » etk M
K PLS R ARG TEMI LA e K SRk - DLaHd IR AV REY A R AR E
M -

Mishra S AMFIRERY 2B TS EECH - BRI S E a7
% DB bR s A T NA A e Mt 5 RIENA SR
B NI AR (E > WA5E T Coupled Model Intercomparison Project
phase six Earth System, BAMNM[FHIEEK SOC FEERVAAEEL - Wi
> TR ERIG(F T3 TR DR - B8 TR IER RS T A TR L
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B > DUSATHNER 2458 vh/H 2 30 TP @R LU DA HEE 1 - Choo %5
N RIMRIE A BN B2 M E AR B R T3k 72 - WfEH APEX
(Agricultural Policy/Environmental eXtender ) f&EREI/E e & % < Hur
= AHIA TPCC AAiHY Soil carbon stock change factor (SCSCFs) #£FC
REE R A FEOA R B T IR A R 2L - Jang FARNEBHE
Geonosoil k& Phenosoil Y HIEME ~ RiE2E - BT - WE - BEE K&
HRF ] » A A AR R FEOR] - S A T & & 1 PA Geonosoi | {F £y TR AR 155 -
Phenosoil fERHAIES - st HE AL -

VIR Z R

Yoon S NRHEAEEHECRES TR [F & 8 2 NE AV S etk -1
FACYEE S 2 528 Wi Rt AFIRRER ST RIS B A BRI Z
ARt 2 & - bSO AR Y R R R e 2 ik & - SEREUR
NN 2.5 ton/ha REAYIFEATHENN 2 ton/ha AYBR{EES - EHkEEEMEH =
shnimsEs - M ANEEYISR A e s i E & - 10 H s T EER

B ST - GbK - ARERET - SREE -

Park 25 NSHETE E AT ORI F & 8 2 MR E Y R Eh = RS
i~ NECB (net ecosystem carbon balance) MR 2 #2248 - F5HIRN 1 ~
3~ 5 ton/ha AURERLAEY) R ELE HGAHAHEE 7T HIATR D 2.9% ~ 25.4% ~ 41. 199
SULTEEHERL  TIBIIE4E ~ R0 1~ 3~ 5 ton/ha MYRERRAEY) SR B EEAYT NECB
Al Rs-0.42~0.23~1.26~1.95 ton-C/ha/yr o BE~FEReA:Y e i A vl 3
B 2 RASHE ~ s aEnkiE H A E R -

7K iR b B T
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R R IIA KR i8R & B R BRI & > Cheng FA
BEHEREBI TR - AHAEE 45 5 - AHREE 8~0 £~ IS 12 K
@RI L (0~15 2297 ) RJELE (15~20 297) Z HIEAENAE
A HAE 30°C MEREMRIFTIEE 2~ 4~ 6~ 8 & HIEE ( ZS(LHKEH
GEER) FEHRIEIER - SERBUREIEIEAMEE - AR 12 F2 Rt +
ARG RAEEIGIN 13.8%k 15.6% » ARG 8~0 F 2%+ IR i f
FUR L IR0 23. 9%k 24. 7% 2R LB TR BLA TR I AR
L o DL ETFERCRIE Y A2 H AN AR A TR nT 3 o 38 h & 17
SN S

IKREREE R K R B & LB E 7 2 V87 AR K Rt iE
PR E BB EEAEREMRINEREE 2~5 RGP HIEARK
FEHEE - AR Ehx & 7 SOn = R EHRI AT M iR E BRI © Kim B
Feat - /KRR T aRAC RS A PTESOSo I L A HiR » (H &g RR
B HGeHRImEEE I net GVP - ZRIMMA IR B A /N net GWP > [RELE
A B (RGBSR R o = SR AR R - BB A A 4 S8 e B B P e
FOKHKS B S R DR = RAGHERO HEAMN ] (E Ry T2 2 2 by TR
R EAbE > alfE K net GWP - b4 EAREMIRIIER ~ KB
HEARE B FH A 5 B 7K e FH i 2 SR B R R i &4

FLAE 1 1 SRRTE = FE e

IR AR RS 2 B IRV B i HIRERR RS
TAZAN (AbEis)) B2 TR BRIPRE > 0 T IR B RS A T 2 2 3K
RESREN ~ (EFELL S A T ENRE - Rumpe ] $5H1 - #5[ZE AT (4 T REIRIP
% o R DSERIAE (particulate organic matter, POM) ~ S4B R &
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HI¥E (mineral-associated organic matter, MAOM) » {REHHE R 25y

g T PR T - SRR PR - (ELM5[ 3 AR S AR I S IS R = SR AR R -

Estrada % AWIZES5H - fEREME TEORIIA I BIEAE (blast-furnace
(BF) slag) Er[ARGES HIBRRE - AR IIC G 0 L8R A
FREE IR Ty » IR IINEE R IR PR ~ B GEB RIS
EYHESEE (mineral-associated organic matter, MAOM) #4fn ~ %5
RIAME (particulate organic matter, POM) K alEMA /D - 45
A IR A P (5 I8 A T Bl J 4R 5 T2 e MAOM» R sk ) T A o fige -
PG SRR E

(Z) REBEHE
1. F AR

Oh Z AN E#EETT Soil-Water-Food-Energy NEXUS P& 2K I 47 2
e DIRIEIASRTTIE - A5 bl ARz 55 SRR (R P B R TR R
KPR A TRHIEZ 00858 - IR LN ARA - Choi S NI 1LIREE COCM-
WRF fAUTEHIVEY 2680 & » DUBEIARACOK IR FEBARTRE - Shin F NIEEET

"TIrrigation Schedule & Management (ISM), f%Y » SEEERKE ~
A2 KK i B L SR A ROt E HHE TS - DMERZ R IBEE NEREY)
AE - Syu T A HIBEE S TIEER - GEE T s s - TEARE
FABREE St EHESKE Ok A BZERSHARMKEE - HiAH
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Effect of green manure for reducing carbon emissions in Taiwan

Yilan area

Hsiu-Yen Chang, Tzu-Cheng Chien, Gou-En Yan, Yun-Shan Tsai, Li-Feng Ni,
Shu-Yuan Chiou

Hualien District Agricultural Research and Extension Station, Council of Agriculture,
Hualien 973044, TAIWAN

Abstract

The conventional farming of the second crop in Taiwan Yilan area is to apply
flooding irrigation after planting sesbania and turning it over into the soil. The
conventional farming would lead to massive greenhouse gas (GHG ) emissions and
loss of nutrients from green manure. Many studies indicated that planting Azolla could
reduce the GHG emission and release the least methane (CHs) emission per unit
yield compared with other green manure. As mentioned above, planting Azolla as green
manure to reduce carbon emissions is the most effective way. Therefore, the objective
of this study is to estimate the effect of Azolla replacing sesbania as green manure for
reducing carbon emissions in the second crop in Yilan area and establish the carbon-
reducing methodology. In this study, we found that carbon dioxide equivalents for CH4
under planting Azolla decreased by 35 tonnes per hectare compared with that under
conventional farming in the second crop. Furthermore, with the use of straw
decomposition bacteria organic fertilizer under planting Azolla, carbon dioxide
equivalents for CHs decreased by 43 tonnes per hectare compared with that under
conventional farming in the second crop. In addition, Azolla has been reported to reduce
plant nitrogen requirement, so we would evaluate the effect of different green manure

for decreasing the fertilizer requirement and reducing GHG emission in the next crop.

Keywords: greenhouse gas, methane, Azolla, sesbania, emission reduction
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. Effect of green manure for reducing carbon

emissions in Taiwan Yilan area
Hsiu-Yen Chang, Tzu-Cheng Chien, Gou-En Yan, Hao-Cyuan Huang, Yun-Shan Tsai,

Li-Feng Ni, Shu-Yuan Chiou
Hualien District Agricultural Research and Extension Station, Council of Agriculture, Hualien 973044, TATWAN

The conventional farming of the second crop in Taiwan Yilan area is to apply flooding irrigation after planting sesbania and
turning it over into the soil. The conventional farming would lead to massive greenhouse gas (GHG) emissions and loss of nutrients
from green manure. Many studies indicated that planting Azolla could reduce the GHG emission and release the least methane (CH4)
emission per unit yield compared with other green manure. Therefore, the objective of this study is to estimate the effect of Azolla

replacing sesbania as green manure for reducing carbon emissions in the second crop in Yilan area and establish the carbon-reducing
methodology.

Experimental design and irrigation management

a. Planting sesbania(July) — Turning sesbania over into the soil and flooding(September) —Planting rice(February)

b. Land grading, flooding and planting Azolla(July) — Turning Azolla over into the soil(January) —Planting rice(February)
c. Land grading and using straw decomposition bacteria organic fertilizer (July) — The same management as treatment b.
Field measurement

v Method: closed chamber method v’ The time of measurement: 0 and 20th min

v Chambers: both upper layer and bottom layer are 0.6m*0.4m*0.6m v’ Analytical instruments: LI-78 10 CH,/CO,/H,0 Trace Gas Analyzer
v’ Sampling time: 9 AM to 12 PM

v’ Sampling frequency: twice a week

Table 1. The methane emissions and the effect of green manure for reducing carbon emissions under
different treatments

Green CH, CO,e for CH; Reduction of
manure emissions emissions CH4 emissions

(kg ha') (tonnes hal) (tonnes CO,e hal)

a. Conventional farming  Sesbania 2072 51.8
b. Carbon reduction Azolla 677 16.9 349
operation 1
¢. Carbon reduction Azolla 359 9.0 42.8
operation 2
. . . (using straw decomposition
Fig. 1. The experimental field of reducing carbon emissions . A e
in Taiwan Yilan. (a.conventional farming b.carbon reduction bacteria organic fertilizer)
operation 1 c. carbon reduction operation 2 )
.90 .90 .90
3 : : T Carbon reducti ion (planting Azoll r n
-é\ o 5 = 2 mfe mnoApeﬂnou(p < 2 -E‘ 80 Azolla and using straw decomposition
=70 = 70 8 Conpeuioal Py = 70 pacteria orgapic fectlizer)
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Fig. 1. The methane emission flux from paddy field Fig. 2. The methane emission flux from paddy field under

under conventional farming in the second crop. planting Azolla compared with conventional farming in the
second crop.

Fig. 3. The methane emission flux from paddy field
under planting Azolla compared with conventional
farming in the second crop.

In this study, we found that carbon dioxide equivalents for CH, under planting Azolla decreased by 35 tonnes per hectare compared
with that under conventional farming in the second crop. Furthermore, with the use of straw decomposition bacteria organic
fertilizer under planting Azolla, carbon dioxide equivalents for CH, decreased by 43 tonnes per hectare compared with that under
conventional farming in the second crop.

In addition, Azolla has been reported to reduce plant nitrogen requirement, so we would evaluate the effect of different green
manure for decreasing the fertilizer requirement and reducing GHG emission in the next crop.
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Organic Matter Management in Rice

idy
: Challenges & Opportunities on Global Warming

Pil Joo Kim (soil scientist)

Gyeongsang National University
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Modeling the growth and N
concentration of iceberg lettuce in
Central Taiwan

Chu-Chung Chen, Kai-Wei Juang, Dar-Yuan Lee

*Agricultural Chemistry Division, Taiwiggericultural Research Insitute (TARI)
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