———

Improving Soil Fertilidt;;, Land Productivity
and Land Degradation Mitigation
(RAS/5/055)

« 2012 - 2015
« LCC: Prof Henk Heljnis, ANSTO
« 15 participating Member States


http://www.google.com.au/url?source=imgres&ct=tbn&q=http://www.aoml.noaa.gov/hrd/tcfaq/australian-flag.jpg&usg=AFQjCNGIRdWBDmSqyUHADkxtAwhIuTzvSA
http://www.google.com.au/imgres?imgurl=http://www.woodlands-junior.kent.sch.uk/customs/Xmas/calendar/flags/thailand-flag.gif&imgrefurl=http://www.woodlands-junior.kent.sch.uk/customs/Xmas/calendar/day24.html&h=287&w=430&sz=2&tbnid=7OipopwldkCuLM:&tbnh=84&tbnw=126&prev=/images?q=Thailand+flag+image&usg=__BOr69tBxfgZR3Im_z4BXwjD2PQ0=&ei=0nShS_TIGdGLkAXB58DQDA&sa=X&oi=image_result&resnum=1&ct=image&ved=0CAYQ9QEwAA
http://www.google.com.au/url?source=imgres&ct=tbn&q=http://www.faculty.fairfield.edu/faculty/hodgson/Courses/so191/Projects2007/Quinn/Oct16/vietnam-flag.gif&usg=AFQjCNFAqFS6p7vdH1DkM4yWuSPkmqR0kA
http://www.google.com.au/imgres?imgurl=http://www.businessweek.com/managing/economic_recovery/blog/archives/philippines_flag.gif&imgrefurl=http://www.businessweek.com/managing/economic_recovery/blog/archives/2009/05/outsourcing_to_1.html&h=240&w=360&sz=9&tbnid=K5BiZd7XA8WV5M:&tbnh=81&tbnw=121&prev=/images?q=Philippines+flag+image&usg=__tf4SOcnB3ESzWOJI8EQAmoI_l5o=&ei=KXWhS_zcN8uLkAXD6ITZDA&sa=X&oi=image_result&resnum=2&ct=image&ved=0CAsQ9QEwAQ
http://www.google.com.au/imgres?imgurl=http://www.ams.ubc.ca/clubs/smc/malaysia-flag.jpg&imgrefurl=http://www.ams.ubc.ca/clubs/smc/links.html&h=334&w=500&sz=32&tbnid=wAktgjU37kw38M:&tbnh=87&tbnw=130&prev=/images?q=Malaysia+flag+image&hl=en&usg=__5SZKW3YEKYq2v_ltUzB1FaHhoPY=&ei=V3WhS9fJIsGLkAWbwvixDQ&sa=X&oi=image_result&resnum=1&ct=image&ved=0CAkQ9QEwAA
http://www.google.com.au/imgres?imgurl=http://www.faqs.org/docs/factbook/flags/bg-lgflag.gif&imgrefurl=http://www.faqs.org/docs/factbook/flags/bg-flag.html&h=302&w=503&sz=3&tbnid=92tc6IOOOOER7M:&tbnh=78&tbnw=130&prev=/images?q=Bangladesh+flag+image&hl=en&usg=__CeUOz3gR9aReYWjFX3RRqZ-aWeQ=&ei=inWhS5j2Bs2IkAXow6jbDA&sa=X&oi=image_result&resnum=4&ct=image&ved=0CBAQ9QEwAw
http://www.google.com.au/imgres?imgurl=http://library.thinkquest.org/07aug/01105/China/china-flag.gif&imgrefurl=http://library.thinkquest.org/07aug/01105/China/traditionpg.html&h=400&w=600&sz=5&tbnid=laAnyrJBeaR4jM:&tbnh=90&tbnw=135&prev=/images?q=China+flag+image&usg=__zFA5t4YKSaImKT3Wf3tRvAMLtBo=&ei=3HahS9iyE4-gkQXJ5L2uDA&sa=X&oi=image_result&resnum=3&ct=image&ved=0CAoQ9QEwAg
http://www.google.com.au/imgres?imgurl=https://thelavazone.wikispaces.com/file/view/Indonesia_flag.jpg/33464733/Indonesia_flag.jpg&imgrefurl=https://thelavazone.wikispaces.com/Mt.+Krakatu&h=400&w=600&sz=11&tbnid=MtR3MuAhAImkTM:&tbnh=90&tbnw=135&prev=/images?q=Indonesian+flag+image&hl=en&usg=__ItMrwlcgzvGhkBdflb8F1_yoPGc=&ei=SHehS-_hLMyHkAWCt_XUDA&sa=X&oi=image_result&resnum=2&ct=image&ved=0CAgQ9QEwAQ
http://www.google.com.au/imgres?imgurl=http://www.koreaaward.com/kor/files/attach/images/259/263/teago01.gif&imgrefurl=http://www.koreaaward.com/kor/263&h=243&w=372&sz=5&tbnid=gAU2pVZb2Rg44M:&tbnh=80&tbnw=122&prev=/images?q=Republic+of+Korea+flag+image&hl=en&usg=__0gkRGSvdi43MkFSxOjeWZ3FTA3Y=&ei=I3ihS4DfMJGgkQXa7Yi2DA&sa=X&oi=image_result&resnum=2&ct=image&ved=0CAgQ9QEwAQ
http://www.google.com.au/imgres?imgurl=http://www.mapsofindia.com/maps/india/india-flag.jpg&imgrefurl=http://www.mapsofindia.com/maps/india/national-flag.htm&h=300&w=449&sz=16&tbnid=f6QYQupJaZjlNM:&tbnh=85&tbnw=127&prev=/images?q=Indian+flag+image&hl=en&usg=__vv9Akfecr-zuW42lDyQZYQ998YU=&ei=T42hS-vOIdCgkQXujuTaCA&sa=X&oi=image_result&resnum=1&ct=image&ved=0CAkQ9QEwAA
http://www.google.com.au/imgres?imgurl=http://www.moac.go.th/builder/fard/images/Pakistan_Flag.gif&imgrefurl=http://www.moac.go.th/builder/fard/images/&h=788&w=1181&sz=18&tbnid=EmDIz4lyk0_BkM:&tbnh=100&tbnw=150&prev=/images?q=Pakistan+flag+image&hl=en&usg=__yp0oHVvV2uTkLt8sfRJV5_Ci8io=&ei=iI2hS8GgD9GLkAWi4K3fCA&sa=X&oi=image_result&resnum=4&ct=image&ved=0CA8Q9QEwAw
http://www.google.com.au/imgres?imgurl=http://www.interbasket.net/news/wp-content/uploads/2009/08/sri-lanka-flag.gif&imgrefurl=http://www.interbasket.net/news/2009/08/07/asia-basket-puts-focus-on-sri-lanka-developing-nations/&h=265&w=390&sz=17&tbnid=KSpIcZzulwZrsM:&tbnh=84&tbnw=123&prev=/images?q=sri+lanka+flag+image&usg=__rsNvAgfQobfHqx9tEDSp6ageu0o=&ei=mZuhS9D0LsqOkQW9q623CA&sa=X&oi=image_result&resnum=1&ct=image&ved=0CAYQ9QEwAA
http://www.google.com.au/imgres?imgurl=http://vercors.univ-savoie.fr/ressourcesenligne/cours_hh/new/LEA_L&C2/L&C2_02/flag_newzealand.gif&imgrefurl=http://vercors.univ-savoie.fr/ressourcesenligne/cours_hh/new/LEA_L&C2/L&C2_02/step_4A.htm&h=240&w=360&sz=11&tbnid=4sdYNslubh4cgM:&tbnh=81&tbnw=121&prev=/images?q=New+Zealand+flag+image&hl=en&usg=__t4mObOLi0_CamtpIJpblFVj2jGo=&ei=snehS7HLO8-LkAXo5dC8DA&sa=X&oi=image_result&resnum=4&ct=image&ved=0CAwQ9QEwAw

Introduction

« Soil degradation is affecting 1.9 billion ha (65% of the global soil
resources) and is increasing at a rate of 5 to 7 million ha/yr.

« Soll erosion, one of the main degradation process, Is a serious agri-
environmental problem.

* Since 1960, one-third of the world’s arable land have been lost
through erosion.

« Erosion rate is 10 to 20 times faster than the soll is being replenished
(i.e. soil formation is a very slow process of max 0.5-1 t/halyr)!

« Limited solil resources, inappropriate land management and rapid
population growth are making the soil more prone to erosion.

« Climate change further increases the risk of soil erosion.
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80% of degraded land is located in developing countries !
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Soil degradation :
types

- Water erosion
|| Wind erosion
|| Chemical deterioration
|| Physical deterioration
=] Severe degradation

|| stable terrain

|| Non-used wasteland

|| Water bodies
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Human activities have often led to
degradation of the world's land resources,
which are the basis for sustained food security.
The global assessment of human-induced soil
degradation (GLASOD) that
damage has occurred on 15 percent of the
world's total land area (13 percent light and

has shown

moderate, 2 percent severe and very severe),
mainly resulting from erosion, nutrient
decline, salinization and physical compaction.
These impacts frequently lead to reductions in
vields. Land conservation and rehabilitation
are essential parts of sustainable agricultural

development. While severely degraded soil is

found in most regions of the world, the
negative economic impact of degraded soil
may be most severe in the countries most
dependent on agriculture for their incomes.
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Key Outcome

Enhancement of national and regional capacities in
application of nuclear and isotopic techniques for
Increased land productivity and sustainable land use in
the Asia-Pacific Region under a changing climate.



Specific Outcomes

1. Adoption of specific strategies for enhanced and
sustainable land productivity based on improved
understanding of land degradation due to land use
changes, human intervention and climate change in a
range of agro-ecosystems of the region

2. Established regional database on isotopic signatures of
crop and soil compounds (Isoscapes) in the region

3. Enhanced partnership with end-users and external
Institutions and key partners



Methodology

Fallout Radionuclides (FRNs) technique to quantify soil erosion rate at the field
scale

Compound-Specific Stable Isotope (CSSI) is a forensic tool using Compound-
Specific Stable Isotopic Analysis (CSIA) data to identify soil sources

To enable up-scaling to catchment-scale sediment management and
identification of sediment sources

Establishment of a regional database on isotopic signatures of crop and soil
compounds (isoscapes)
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1d C, plants

Plants can be grouped according to 3C
discrimination

C3 plants: d 13C =-26 Voo C4 plants: § 13C = _]._/z

maize, sorghum, sugarcane,

rice, wheat, some tropical herbs
forest, vegetation

Jaint FAQ/IAEA
Waclaas Teshniquas o Food and Agriculture



Project ac

Meetings

TM to Agree on the Establishment
and Maintenance of CSSI and FRN
Databases of the Region: 8-12 Sept,
Kathmandu (NEP)

Expert Missions
* Yong Li (CPR) - Enhancing Nepal's ability in soil FRN
and CSSI samplings: 14 - 25 April, Kathmandu (NEP)
* Yong Li (CPR) - Improving Solil Fertility, Land
Productivity and Land Degradation Mitigation: 28 April
— 9 May, Mandalay (MYA)



Progress in 2014

Outcome 1. Adoption of specific strategies
Functional network using FRNs & CSSI Techniques

Most members established FRNs capability and, with the
help of CPR, access to CSSI analysis.

Capacity building

 Via specific workshops and training (FRNs and CSSI).

« Member states assisting each other.

* CPR helping GPs with the interpretation of CSSI results
— SOPs on soil sampling have been developed.



Progress in 2014

Outcome 2. Regional database on isoscapes
Templates developed at TM in Kathmandu — FRN; CSSI
VIE demonstrated use of template
FRNs data — Cs-137, Pb-210, Be-7 - reference inventory

Central repository — IAEA, Dr Zaman, coordinating — 6
monthly updates from participating GPs via IAEA portal

CSSI data — input and training by CPR appreciated



Progress in 2014

Outcome 3. Enhanced partnership with end-users

 Final contributing activities planned during 2015.

« About six GPs have already transferred data.



Issues

* Limited feedback on use of Be-7

« CSSI:
- Need for development of a different strategy with
respect to sampling and data interpretation
- application to soil erosion is relatively new
- extra assistance planned for GPs new to CSSI or have
problems with interpretation



Activities and Iinputs planned 2015

* Regional training on conservation agriculture, CSSI and
FRNs in Kathmandu, Nepal 7-12 June 2015

 Final progress review meeting in Malaysia, Nov 2015

* Interpreted results available to end users in the
respective countries by end 2015

- Site demonstration visits for key stakeholders and
decision makers in Nov 2015 Vietnam

* Collection of awareness documentation for key
stakeholders and decision makers

« Support for additional FRNs and CSSI sample analyses

« Overview paper to high impact journal
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Comments and Questions



