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Sustainable agriculture in tropical cropland ecosystems by biological soil C
sequestration~Balance the productivity and conservation
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13,500,000

SDGs

Solving the poverty and hunger prevalent in the semi-arid tropics is an
urgent issue addressed in the SDGs, and to achieve this, it is necessary to establish proper soil
organic matter management techniques that balance crop production and environmental conservation.
This research project focused on India and Okinawa as the primary target areas. Our results show
that in tropical cropland in southern India, the simultaneous application of biochar and
organic/chemical materials, such as farmyard manure or chemical fertilizer, suppresses the microbial

mineralization activity, resulting in efficient soil carbon sequestration; on the other hand, we
also found that farmyard manure alone was not enough to improve the crop productivity in this
nutrient-poor agroecosystems, and hence, it is necessary to use three types of fertilizers depending
on the purpose: biochar, compost, and chemical fertilizers.



CovID-19

30

71

2015

800

R2-3

CoviD-19

PLFA

1/3

15,000km
0.3

DNA

28.3

CovID-19

C02-Flux



Carbon Use Efficiency; CUE

PUEE - HHEpHEs K ORI 23 -5 RS & 2 ORKEEIC 5 2 2 B ORI
COVID-19

& RIS, PRI O AR G 25 BT, HHipH (BRPE~T7 /170 U itk) & E Il (Al & Zrod 2
33
CUE

Seki et al. 2022a, b

J Biochar application
¥ FYM application PFYM application P FYM application

“Cultivationy Non-cultivation »Cultivatiop> Non-cultivation > Cultivation>

CO, efflux rate (mg CO,-C m2 h't)

M (61 %) BM (77 %)

( £ Cumulative CO, flux ¥ Biochar application # FYM application <> Root-derived C |
(Mg C ha! 27 month™")

3 CO02-Flux



Inorganic N (kg N ha' : 0-15 cm depth)

MBN (kg N ha™': 0-15 cm depth)

3
1EH 31FH
150 ¥ * 150 150 —¥% L
—C =B
*F =M
-@- BF & BM

100

100 -

50 - 50 -
0 T : ‘ : ~ 0 T T . :
-30 0 30 60 9 120 -30 0O 30 60 90 120
DAS DAS
31eH
50 ag X4 & *
25 - 25
0 T T T T T 0 T T T T T 0 T T
.30 0 30 60 9 120 -30 0 30 60 90 120 -30 0 30 60 90 120
DAS DAS DAS
Inorganic-N MBN
F
M
4
CUE 0.29 0.44
CUE
CUE CUE



CUE

/
pH PERMANOVA
pH
/
ASV  Amplicon sequence variant
K CUE r CUE
DOC:-MBC 4a C:P imbalance 4b
DOC:MBC P
Ca2+ DOC
boC
H
CUE
pH
p p = 0.07
p=0.27
pH

pH



6 6 4 3

Siegwart Lorene Piton Gabin Jourdan Christophe Piel CI?ment Sauze Joana Sugihara Soh 440
Bertrand Isabelle
Carbon and nutrient colimitations control the microbial response to fresh organic carbon inputs 2023

in soil at different depths

Geoderma

116729 116729

DOl
10.1016/j -geoderma.2023.116729

Siegwart Lorene Jourdan Christophe Piton Gabin Sugihara Soh Van den Meersche Karel 482

Bertrand Isabelle

Root distribution and properties of a young alley-cropping system: effects on soil carbon 2023

storage and microbial activity

Plant and Soil 601 625
DOl

10.1007/s11104-022-05714-9

Seki Mayuko Sugihara Soh Miyazaki Hidetoshi Jegadeesan Muniandi Kannan Pandian Tanaka 124

Haruo

Soil nitrogen dynamics and sorghum productivity as affected by biochar in the dry tropics 2022

Nutrient Cycling in Agroecosystems 423 435
DOl

10.1007/s10705-022-10248-8

Seki Mayuko Sugihara Soh Miyazaki Hidetoshi Jegadeesan Muniandi Kannan Pandian Bertrand -

Isabelle Tanaka Haruo

Impact of biochar and manure application on in situ carbon dioxide flux, microbial activity, 2022

and carbon budget in degraded cropland soil of southern India

Land Degradation &amp; Development

DOl
10.1002/1dr.4234




93
2022
12 19
DOl
10.20710/dojo.93.1_12
Aduhene-Chinbuah Jeannette Sugihara Soh Komatsuzaki Masakazu Nishizawa Tomoyasu Tanaka 12
Haruo
No Tillage Increases SOM in Labile Fraction but Not Stable Fraction of Andosols from a Long- 2022
Term Experiment in Japan
Agronomy 479 479
DOl
10.3390/agronomy12020479

19 0 7

Muniandi Jegadeesan Pandian Kannan

MAOM

2023

Sugihara S, Fuchigami K, Seki M, Jegadeesan M, Kannan P, Hamamoto T, lkazaki K, Arai M, Tanaka H

Soil microbial community, carbon use efficiency and turnover rate under different soil pH in Subtropical Okinawa, Japan

ESAFS2024

2024




Yasuno H, Tanaka H, Sugihara S.

Effect of long-term land management and residue quality of in-situ SOC accumulation in Andosols, Japan, by using 13C/15N-
labelled residue

ESAFS2024

2024

Muniandi J, Pandian K

2022

2022

Kaho Sakai, Soh Sugihara,Mayuko Seki,Hidetoshi Miyazaki,Muniandi Jegadeesan, Pandian Kannan, Haruo Tanaka, Takashi Kosaki

Effect of farmyard manure application on microbial carbon use efficiency in the tropical alkaline soil of south India

SOM2022

2022




Kana Fuchigami, Soh Sugihara, Hidetoshi Miyazaki, Mayuko Seki, Muniandi Jegadeesan, Pandian Kannan, Kozue Sawada, Makoto
Shibata, Koki Toyoda, Haruo Tanaka, Takashi Kosaki

Land use affects microbial community composition but not carbon use efficiency in the dry tropical alkaline soil of South
India

SOM2022

2022

Soh Sugihara, Eito Nonomura, Mayuko Seki, Hidetoshi Miyazaki, Muniandi Jegadeesan, Pandian Kannan, and Haruo Tanaka

Low OC stabilization capacity of mineral-associated organic matter in tropical-alkaline soils of southern India

WCSS2022

2022

Muniandi Jegadeesan Pandian Kannan Isabelle Bertland

2021

2021




Jeannette Aduhene-Chinbuah, Soh Sugihara, Masakazu Komatsuzaki, Tomoyasu Nishizawa, Haruo Tanaka

Effect of Conservation Agriculture on the amount and quality of fractionated organic matter of andosols in a long-term
experiment in lbaraki, Japan.

2021

Seki M., Sugihara S., Miyazaki H., Jegadeesan M., Kannan P., Tanaka H.

Biochar combined with manure application can decrease organic matter decomposition compared to manure alone in the dry
tropical cropland of south India.

EGU-2020

2020

Nonomura E., Sugihara S., Seki M., Miyazaki H., Jegadeesan M., Kannan P., Tanaka H.

Fractionation of soil organic carbon under different land management in dry tropics, south India.

EGU-2020

2020

Muniandi Jegadeesan Pandian Kannan

2020




Muniandi Jegadeesan Pandian Kannan

POM

2020
Muniandi, J. Pandian, K.
2020
Muniandi, J Pandian, K
2020

Muniandi Jegadeesan

2020




71

2020

(Tanaka Haruo)

(20236615) (12605)
(Miyazaki Hidetoshi)

(30455232) (82821)
(Watanabe Tetsuhiro)

(60456902) (14301)
(Kunito Takashi)

(90304659) (13601)
(Horikawa Yoshiki)

(90637711) (12605)




(Seki Mayuko)

2022 7 11

(70963453) (13901)
(Lee Chol Gyu)
(40770920) (12605)

Tamil Nadu Agricultural
University

INRA




