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Abstract

The 9th International Symposium of Interactions of Soil Minerals
with Organic Components and Microorganisms, hosted by the
International Union of Soil Sciences (IUSS), was held in Tsukuba, Japan,
from October 14th to 21st. The symposium aims to provide a platform for
experts from soil science, environmental science, ecology, and
biogeochemistry to exchange ideas on how to mitigate global warming
through soil management. This event offers valuable learning opportunities
for young students and researchers. The topics of the conference program
contain soil conservation, soil carbon changes and balance, the relationship
between soil microorganisms and soil organic carbon formation and
aggregation, and non-destructive soil monitoring techniques. Soil
conservation will discuss techniques like agricultural cultivation and
biochar application. The researchers about soil carbon cycle investigate
soil organic carbon in various ecosystems, including forests, grasslands,
ice field, and farmland, and the impact of different minerals on
accumulating soil organic carbon. The soil microbiology section
introduced the mechanisms of organic matter decomposition and
protection. As soil organic matter testing is costly, researchers are also
developing non-destructive investigation methods to improve testing
efficiency. This symposium will also feature poster presentations on carbon
sequestration trials in pomelo orchards and changes in soil microbial
communities in organic chayote cultivation, providing opportunities for
exchange with international experts to find solutions to global warming.
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October 15 (Tuesday)

7:15 - 8:00
8:00 - 8:20

Reception (please get name card and registration info)

Opening Ceremony

Session 1. Fundamental aspect of ISMOM: challenges & opportunities
Chairs: Angela Possinger (USA) & Carsten Muller (Germany)

8:20 - 9:00

9:00 - 9:25

9:25 - 9:50

9:50 - 10:15

10:15 -10:35

10:35 - 11:00

11:00 - 11:25

11:25 - 11:50

11:50 -13:30

13:30 - 13:55

13:55 - 14:20

14:20 - 14:45

14:45 -15:10

15:10 - 16:00

16:00 - 17:30

<Invited-Keynote>
Microbe-Mineral-Organic Matter Interactions at Pore to Hillslope Scales
Jon Chorover, University of Arizona, USA

Promotion of carbon storage by weathering of pristine phyllosilicate at the decadal
timescale Delphine Derrien, INRAE, France

Influence of plant litter quality on soil carbon accumulation patterns in the
converted upland from lowland paddy in Japan using 3C-labeled residues
Le Van Dang, Tokyo University of Agriculture and Technology, Japan

Mineral type and land use shape formation, microbial colonization, and stability of
mineral associated organic matter Marion Schrumpf, Max-Planck-Institute for
Biogeochemistry, Germany

coffee break (20 min)

<Invited> Microscale self-organization of mineral-associated organic carbon for
macroscale global predictions Francisco Matus, Universidad de La Frontera, Chile

What are the organo-mineral associations called 'nanoCLICs'?
Isabelle Basile-Doelsch, INRAE, France

Chemical properties of soil organic matter resposible for available nitrogen
Syuntaro Hiradate, Kyushu University, Japan

lunch break (walk to two restaurants. Check your restaurant at Reception)

A view from inside: Organic matter’s influence on iron mineral structures through
the lens of Mossbauer Spectropscopy Aaron Thompson, University of Georgia, USA

Scaling organic carbon stocks - from microbes to landscapes
Sam McNally, Manaaki Whenua Landcare Research, New Zealand

Integrating grassland species with beneficial root traits to promote soil C
stabilization Chupei Shi, University of Amsterdam, Netherland

Mineral-organic associations influence the capacity and vulnerability of soil carbon
storage Katerina Georgiou, Lawrence Livermore National Laboratory, USA

Open Discussion (tentative topic: soil C saturation)
<moderators> Caitlin Hicks Pries, Aaron Thompson (USA), and Klaus Kaiser (Germany)

Poster Session (Session 1 & Session 2) + coffee break



October 16 (Wednesday)
Session 2. Soil structure as physical constraints of the interfacial reactions among minerals, organic
matter, and microbes
Chairs: Cheng-Hsien Lin (Taiwan) & Valerie Pot (France)

8:00 - 8:40 <Invited-Keynote> Microbial geography within the constrains of soil structure - are
we there yet? Alexandra Kravchenko, Michigan State University, USA

8:40 - 9:05  Mineral and substrate control on MOM formation efficiency, and feedbacks to
microbial composition and function Ye Yuan, Max Planck Institute for Biogeochemistry,
Germany

9:05 -9:30  Does structure really matter? Exploring implications of microbe-structure
interactions to carbon dynamics at the field scale Sara Kénig, UFZ - Helmholtz Centre
for Environmental Research, Germany

9:30 - 10:00 The effects of spontaneous cover crops on soil aggregation in Mediterranean
orchards Raul Zornoza, Universidad Politecnica de Cartagena, Spain

10:00 -10:20 coffee break (20 min)

10:20 - 10:45 <Invited> Spatial heterogeneity in soils - Assessing microbial metabolism
Anke Hermann, Swedish University of Agricultural Sciences, Sweden

11:05 - 11:30 Arbuscular mycorrhizal fungi augment carbon and nitrogen storage in soil
microaggregates even under low water availability Julien Guige, Chair of Soil Science,
Technical University of Munich, Germany

11:30 - 11:45 Distribution of microbial metabolic power in the soil pore network
Naoise Nunan, CNRS, France

11:45 - 12:15 Open Discussion <moderators> Sara Konig (Germany) & Naoise Nunan (France)
12:15 -13:30 Group photo & lunch break (lunch box at Hotel Grand Shinonome)

13:30 - 14:30 Poster Session (Session 3) + coffee break

Session 3. New concepts and approaches: Methodological and conceptual advances
Chairs: Clementine Chirol (France) & Atsushi Nakao (Japan)

14:30 - 15:10 <Invited-Keynote> The fine-scale spatial organisation of the soil microbiome Christina
Kaiser, University of Vienna, Austria

15:10 - 15:35 Stability of mineral-associated organic matter in soils depends on mineral type and
land use De Shorn Bramble, Max Planck Institute for Biogeochemistry, Jena, Germany

15:35 - 16:00 Correlative imaging of the rhizosphere - A multi-method workflow for targeted
mapping of chemical gradients Eva Lippold, Helmholtz Centre for Environmental
Research UFZ, Halle (Saale), Germany

16:00 - 16:25 Micro-scale approach to quantitative analysis of enzymatic activity in soils
Andrey Guber, Michigan State University, USA

16:25 -16:40 coffee break (15 min)

16:40 - 17:05 <Invited> Fantastic voyage to the Asteroid Ryugu: a world of clays and organics
Motoo Ito, JAMSTEC, Japan

17:05 -17:30 Soil warming and rain exclusion promote stable soil mineral-organic associations in
dryland soils Luis Carlos Colocho Hurtate, Diamond Light Source, UK

17:30 - 17:55 Rechargeable biogenic mineral induced by a sulfate reducing bacterium enhances
microbial community activities Hiroyuki Futamata, Shizuoka Univ., Japan

17:55 - 18:20 Resolving microbe-mineral-organic matter interactions in soils and sediments using
photothermal infrared microscopy
Floriane Jamoteau, University of Lausanne, Switzerland



October 17 (Thursday)

Session 4. ISMOM and biogeochemical cycling across scales
Chairs: Juan Jia (China) & Kazumichi Fujii (Japan)

8:00 - 8:40

8:40 - 9:05

9:05 - 9:30

9:30 - 9:55

9:55 -10:15
10:15 - 10:40

10:40 - 11:05

11:05 - 11:30

11:30 - 11:25

11:55 -13:30

<Invited-Keynote> Nature, time and humans: Why we need a landscape perspective
to get soil organic matter cycling right at larger scales
Sebastian Doetterl, ETZ Zurich, Switzerland

Earthworms enhance plant-derived OM stabilization through mineral interactions:
effects of species and soil types Chao Song, (1) IRD, iEES-Paris; (2) Institute of
Hydrogeology & Environmental Geology, CAGS

The ultimate stabilisation: making the organic mineral. The case for irrigated
gypsum-rich soils Inigo Virto, Universidad Publica de Navarra, Spain

The role of basalt particle size on organic and inorganic carbon sequestration:
leaching/incubation experiments using rock-plant residue mixtures
Puu-Tai Yang, NARO, Japan

coffee break (20 min)

<Invited> Behavior of organic carbon governed by soil components interplay Qiaoyun
Huan, Huazhong Agricultural University, China

Unraveling the effect of soil aeration on soil organic carbon mineralization in soils
with different tillage intensity Orly Mendoza, University of Lausanne; Swiss Federal
Institute of Technology in Lausanne (EPFL)

Moisture-driven relationships between soil organic carbon and short-range ordered
minerals at the global scale Sophie von Fromm, Dartmouth College, USA

Metal-organic carbon interactions in wetlands: Implications for wetland carbon
preservation Xiaojuan Feng, Institute of Botany, Chinese Academy of Sciences

Iunch break (we all walk to a restaurant)

Session 5. ISMOM as a basis for soil carbon management
Chairs: Jaruwan Jindawong (Thailand) & Mark Farrell (Australia)

13:30 - 13:55

13:55 - 14:20

14:20 - 14:45

14:45 - 15:00

15:00 - 15:25

15:25 - 16:05

16:05 - 16:35

16:35 - 18:00

<Invited> How does fire affect the nature and stability of soil organic C and N?
implications for biochar management
Heike Knicker, Spanish National Research Council, Spain

Carbon Dynamics and Sequestration in Semen Euryales Pond Ecosystems: Insights
from the Lower Xijiang River Basin Guodong Yuan, Zhaoquing University, China

Climate change induces rapid losses of occluded particulate organic carbon in Alpine
grassland soils Noelia Garcia Franco, Technical University of Munich, Germany

Coffee break (15 min)

Soil aggregate formation, stability, and associated carbon accumulation as
influenced by diversified organic amendment-derived dissolved organic matter
Kiattisak Sonsri, Kasetsart University, Thailand

<Invited-Keynote> Management practices and soil organic C: lessons learned,
controversies, and knowledge gaps Denis Anger, Agriculture & Agri-Food Canada

Open Discussion: <moderators> Marion Schrumpf (Germany), Alain Plante (USA)

Poster session (Session 4 and Session 5)
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October 18 (Friday)

Session 6. The role of organo-mineral-microbial interactions in soil management and policy
making: Implications for climate change and C credit markets

Chairs: Sabina Devkota (Nepal) & Rota Wagai (Japan)

8:00 - 8:40
8:40 - 9:05
9:05 - 9:30
9:30 - 9:50
9:50 - 10:30
10:30 - 10:45
10:45 - 11:15
11:20 - 11:45

<Invited-Keynote> From organo-mineral interactions to soil and carbon policies
Claire Chenu, INRAE, France

<Invited> Soil and Climate Change: Evolving Policy Landscapes and Intersections
Asmeret Asefaw Berhe, UC Merced, USA

<Invited> From economics of land to economics of soils: implications for public
policies and private markets Alisher Mirzabaev, IRRI, Phillipines

coffee break (20 min)

Pannel Discussion (wrap-up session)
<moderators> Katarina Georgiou (USA) & Rota Wagai (Japan)

OECD-CRP Event Questionaries

<PM Huang Prize talk>
Resolving the Molecular Complexity and Dynamic Nature of Mineral-Organic
Interactions in Soils Macro Keilweit, University of Lausanne, Switzerland

Closing Ceremony

11
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Time 18th Oct 19th Oct 20th Oct
8:30 Departure (taxi)
to 9:00-10:00 Bonsai
art museum and a
8:00 Departure (bus) | walk to Minuma
(Watching paddy  soil  site
9:00-12:00 | ISMOM conference ) )
Senjogahara) to 9:00- | (depending on
10:30 Kegon falls weather), back to
hotel by taxi or local
train (Ohmiya Koen
to Ohmiya)
12:00
12:00 Departure .
12:00 Lunch 11:00-12:00 Farewell at Omiya
(bus, Hotel entrance) .
station
12:00-14:00 Bus & ) )
Nikko toshogu shrine
lunch box  (Self-
. . 12:00-14:00
introduction)
. Bus 14:00-15:00 to
Convenience  store .
) get "Oobari"
(toilet)
compan
13:00- py
14:15-16:30  Three i
18:00 ) | 15:00-17:00 Volcanic
color icecream soil )
soil profile (Kanuma)
profile
i Bus to Omiya Hotel
Bus to Oku-nikko ]
.| Super Hotel Premier
Hotel (Kamenoi ] )
Saitama Omiya East
Yumoto)
gate
18:00- . 19:00-21:00 Dinner*
Dinner . .
19:00 (Ginnotsuki)
19:00- Hot spring (optional
pring (.p ) Hot spring (optional)
21:00 or Table tennis etc.
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Microbial necromass
is a large fraction of
SOM

SOM fate is coupled to mineral transformation
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ISMOM 2024

9th International Symposium of Interactions of Soil Minerals
with Organic Components and Microorganisms
Commission 2.5 Soil Interfacial Reactions, International Union of Soil Science

Enhancing soil carbon sequestration in pomelo orchards through
different cover crop adoption

Tzu-cheng Chien *, Li-feng Ni, Gou-en Yan, Hao-cyuan Huang

Hualien District Agricultural Research and Extension Station, Ministry of Agriculture, Taiwan
*Presenter. Email: tzucheng@hdares.gov.tw

Abstract

Implementing cover crops (CC) in the orchards can foster an eco-friendly environment
and enrich soil organic matter (SOM) content. Wentan pomelo is an important crop in
Taiwan, and some regions still farm with conventional tillage (CT) practice, which was
supposed would accelerate SOM depletion. In this study, we assessed the carbon
sequestration capacity in the pomelo orchard and the impact of the CC on SOM. We
conducted a comparison of the carbon sequestration capabilities among CT,
spontaneous vegetation, and four different cover crops, such as white clover (Trifolium
repens), fish mint (Houttuynia cordata), vaccinium fig (Ficus vaccinioides Hemsl. ex
King) and wild peanut (Arachis duranensis), implemented for one year. Five soil
samples were collected from the orchard to measure the SOM and soil bulk density
(BD), providing data on soil organic carbon (SOC) change. After one year, SOC of the
top soil (0-30 cm) of CT increased by 3 tons ha-1. Cover crops further increased SOC
by a range of 4.8 to 12.4 tons ha™!, except for wild peanut. Furthermore, we evaluated
the carbon stock by felling five pomelo trees, estimating a 110 kg carbon content for a
35-year-old tree. Combining the carbon fixation data obtained from soil and pomelo
tree revealed that the orchard stored approximately 71.3 tons ha™! of organic carbon for
CT, and potentially increasing to 78.5 tons ha! with CC adoption.

30



ISMOM 2024

9th International Symposium of Interactions of Soil Minerals
with Organic Components and Microorganisms
Commission 2.5 Soil Interfacial Reactions, International Union of Soil Science

Chemical fertilizers and pesticides influence bacterial communities in
chayote (Sechium edule) rhizosphere: A comparison of organic and
conventional farming.

Li-feng Ni *, Tzu-cheng Chien

Hualien District Agricultural Research and Extension Station, Ministry of Agriculture, Taiwan
*Presenter. Email: lifengn@hdares.gov.tw

Abstract

Bacteria play an essential role in biological cycles within various environments. To
investigate the significance of bacteria in the rhizosphere those are associated with
different farming methods, the 16S rRNA gene sequencing was introduced to compare
the bacterial diversity between organic farming (OF) and conventional farming (CF)
soil samples from the chayote (Sechium edule) root cultivated in Hualien, Taiwan. The
OF sample yielded 3,643 operational taxonomic units (OTUs), covering more than ten
phyla, while the CF yielded 3,680 OTUs. Interestingly, 2,399 OTUs were shared
between both treatments, with approximately 30% of OTUs unique to each, and o-
diversity did not significantly differ between treatments. Specific bacterial phyla,
Deferribacteres, Absconditabacteria, Microgenomates, and Omnitrophica, were
exclusively detected in OF soils. In contrast, Tenericutes, Bathyarchaeota, and
Parvarchaeota were found only in CF samples. These results indicated that chemical
fertilizers and pesticides may change the soil microbial community. Furthermore, OF
exhibited a higher abundance of Nitrospirae and Actinobacteria, implying these two
groups may have beneficial roles in OF. In conclusion, our research highlights the
impact of chemical fertilizers and pesticides on soil microbial communities, offering
insights into bacterial diversity between organic and conventional farming and

providing a database to optimize chayote yield through bacterial utilization.
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Abstract

Implementing cover crops (CC) in the orchards can foster an cco-friendly environment and enrich soil organic matter (SOM)
content. Wentan pomelo is an important crop in Taiwan, and some regions still farm with conventional tillage (CT) practice, which
was supposed to accelerate SOM depletion. In this study, we assessed the carbon sequestration capacity in the pomelo orchard and the
impact of the CC on SOM. We conducted a comparison of the carbon sequestration capabilities among CT, spontaneous vegetation,
and four different cover crops, such as white clover (Trifolium repens), fish mint (Houttuynia cordata), vaccinium fig (Ficus
vaccinioides Hemsl. ex King) and wild peanut (Arachis duranensis), implemented for one year. Five soil samples were collected from
the orchard to measure the SOM and soil bulk density (BD), providing data on soil organic carbon (SOC) change. After one year,
SOC of the topsoil (0-30 ¢cm) of CT increased by 3 tons ha-1. Cover crops increased SOC by 4.8 to 12.4 tons ha-1, except for wild
peanuts. Furthermore, we evaluated the carbon stock by felling five pomelo trees, estimating a 110 kg carbon content for a 35-year-
old tree. Combining the soil and pomelo tree carbon fixation data revealed that the orchard stored approximately 71.3 tons ha-1 of
L organic carbon for CT, potentially increasing to 78.5 tons ha-1 with CC adoption.

Introduction

Soil is the largest carbon sink on land. Soil organic matter is difficult to accumulate in Taiwan due to the hot and rainy climate.
Orchards farmed with no tillage can slow down the decomposition of organic matter. Studies indicated that the implementation of
cover crops would be helpful in the accumulation of soil organic matter. However, few related data in Taiwan were observed. The
purpose of this study is to evaluate the carbon storage ability in pomelo orchards through planting cover crop.

\

([ Materials and Methods

1. Orchard location: Ruisui Township, Hualien County, Taiwan.

2. Cover crops: Conventional tillage (no cover crop), spontaneous vegetation, wild peanut, fish mint, vaccinium fig, white clover.

3. Soil carbon analysis: Five samples were collected along the farm to detect the soil organic matter by Elementar. vario MAX cube.

4. Pomelo tree carbon analysis: Five trees were cut down and weighed. Sample of trunks, leaves, roots and branches were collected.
Carbon content was determined with Elementar vario EL cube.

Result

Table 1. pH, EC and available nutrients of pomelo orchard soil. (n=5)

Fig. 1 Pomelo orchard
plot with conventional
tillage (left) and cover
@ crop (right).

pH EC SOC Brayl P MI_K MI_Ca MI_Mg 0.INHCI Fe0.IN HCI Mn
- ds‘m % mgkg mg'kg mgkg mgkg mgkg mgkg

49 0.11 141 211 463 788 280 101.02 13.74

Table 2. The soil organic matter (SOM) and soil organic carbon (SOC) for different implementation. (n=5)

Spontancous

Year  Depth (cm) CT White clover Fish mint Vaccinium fig Wild peanut
2023 0-15 1.5120.38 defe 1.36+0.2] b 1.710.4 bede 1.64+0.14 cdef 1.48+0.38 defe 2+0.88 ¢
SOM 15-30 1.2120.51 & 0.96+0.221 1.13£0.21 &t 1.380.19 cfeh 1.1720.24 & 1.3320.38 ¢feh
(%) 2024 0-15 1.710.24 bede 1.93%0.11 bed 2.17+0.38 % 2.24+0.56° 2.3240.622 2.1140.27 %
15-30 1.43+0.36 °feh 1.3140.11 <fh 1.29:40.18 cfeh 1.5240.41 e 1.35:40.25 cfe 1.39+0.31 cfeh
2023 0-15 17.66+5.91 defe 16.2842.71 ¢ 20.28+6.92 “"‘_d" 19.93+1.60 “"‘“_" 17.76+4.39 "*_"2 24.68+9.69 ““_
SOC 15-30 17.36=7.64 13.1243 ¢ 15.2243.05 % 18.29+2.33 cdete 15.3642.93 18.3745.5] cdefe
(ton ha'') 2024 0-15 19.45+2.97 bedel 21.961.32 bede 23.94=4.04 ¢ 23.1745.18 wbed 25.65+5.02¢ 24.84=3.19 %
15-30 18.57+4.19 odefe 16.97+0.93 =2 17.00+2.69 ©f 19.84:5.86 abedef 19.84:2 88 defe 18.06+3.84 defz
160
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Fig. 2 Carbon content of pomelo treec was Fig. 3 Carbon content of leaf, root and different Fig. 4 Total carbon content of pomelo tree. (n=5)
determined by cutting , weighing and sampling. diameter pomelo tree branches.(n=3)

Conclusion

SOM of the pomelo orchard without cover crop (CT) is 1.4%. Farming with different cover crops would increase SOC
by 6-21%, with a significant effect (16-44% increase) observed in the topsoil layer (0-15 cm). Planting vaccinium fig is
particularly effective in increasing SOC, maybe because of the high lignification.
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Bacteria play an essential role in biological cycles within various environments. To investigate the correlation between soil
rhizosphere bacteria and different farming methods, we compared the bacterial diversity 16S rRNA gene sequencing between organic
farming (OF) and conventional farming (CF) soil samples from the chayote (Sechium edule) root cultivated in Hualien, Taiwan. The
OF sample yielded 3,643 operational taxonomic units (OTUs), covering more than ten phyla, while the CF yielded 3,680 OTUs.
Interestingly, 2,399 OTUs were shared between both treatments, with approximately 30% of OTUs unique to each, and a-diversity did
not significantly differ between treatments. Specific bacterial phyla, Deferribacteres, Absconditabacteria, Microgenomates, and
Omnitrophica, were exclusively detected in OF soils. In contrast, Tenericutes, Bathyarchaeota, and Parvarchaeota were found only in
CF samples. These results indicated that chemical fertilizers and pesticides may change the soil microbial community. Furthermore,
OF exhibited a higher abundance of Nitrospirae and Actinobacteria, implying these two groups may have beneficial roles in OF. In
conclusion, our research highlights the impact of chemical fertilizers and pesticides on soil microbial communities, offering insights
into bacterial diversity between organic and conventional farming and providing a database to increase chayote yield through bacterial

J

(Introdnction

The intricate relationship between soil microorganisms and
crop growth is pivotal for agricultural productivity. Soil
microbes, particularly in the rhizosphere—the narrow region
surrounding  plant roots—are influenced by  various
agricultural practices, including crop type, tillage, fertilization,
and irrigation. These practices significantly alter the microbial
community structure and activity, impacting overall plant
health and yield. Recent advancements in sequencing
technologies, such as Third Generation Sequencing (TGS),
offer new insights into these microbial communities by
minimizing biases associated with earlier methods. This study
utilizes TGS to analyze bacterial community diversity in the
rhizosphere of chayote, a crop widely cultivated in Taiwan’s
favorable subtropical climate. By comparing microbial
populations under conventional and organic farming methods,
this research aims to identify key bacterial players that could
enhance chayote yield, thereby contributing to more
\sustainab]e agricultural practices.
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Result
Table 1. pH, EC and available nutrients of chayote soil.
pH EC soC Brayl P MI_K Ml _Ca MI Mg
Sample - - -
- dS/m % mg/kg
CF 6.9 0.20 28 292 66 2065 168
OF 7.8 0.14 1.3 174 37 9128 125

CF OF

1281 2399 1140

S ampkname

Fig. 1 Summarization of the tags and OTUs
number of each sample.

Fig. 2 Venn diagram of OF and CF sample.

Fig. 3 KRONA chart showing bacterial community composition at phylum level for
| (a)conventional farming and organic farming (b)organic farming
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Fig. 4 Taxa relative abundance
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Fig. 7 Rarefaction curves of OF and CF
sample.

Fig. 6 Rank abundance curves of OF and CF
sample.
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Fig. 8 Taxonomy tree of OF and CF sample.. Fig. 9 Taxatree of OF and CF sample.

Conclusion

To our knowledge, this is the first report describing the
bacterial diversity and community structure in the
Hualien Chayote field using 16S rRNA gene clone
library analysis with TGS technology. Our results
showed bacterial diversity is similar between OF and CF
samples. However, their relative abundance is opposite
throughout the four phyla. These differences may lead to
different rhizosphere interactions. In particular,
Nitrospirae and Actinobacteria are in high abundance in
the OF sample, indicating these bacteria are the
advantage in OF. Future research will use this result as
the basis for further searching for the combination of
bacteria that contributes the most to the yield and try to
introduce other fields to test whether it can achieve the
purpose of increasing yield.
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