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Biochar for Sustainable Soil Management:

Biomass Technology and Industry from Soil Perspectives

LIU Xiaoyu” BIAN Rongjun? LU Haifei'” ZHENG Jufeng'> CHENG Kun'? LI Lianqing"”> ZHANG Xuhui'> PAN Genxing"*"
( 1 Institute of Resource, Ecosystem and Environment of Agriculture, Nanjing Agricultural University, Nanjing 210095, China;
2 Center of Biomass and Green Engineering Technology, Nanjing Agricultural University, Nanjing 210095, China)
Abstract  Understanding of the dark fertile soil named “Terra Preta” from the ancient Amazonian agriculture has led to a global trend of an
emerging science of biochar since the early 2000's. It has been well accepted as an approach for soil sustainable management by producing
biochar via pyrolysis of agro-wastes and amending it into agricultural soils. It is a new way of organic wastes treatment and soil fertility
improvement. With the development of large scaled industrial system of biochar from pyrolysis and biochar-based fertilizers manufacture, it
has become an ample opportunity to enhance soil carbon stock, save chemical fertilizer, increase yield, and improve resource use efficiency
in China's agriculture. Consequently, an emerging area of biochar science, technology, and engineering based on biomass carbonization,

serving for the treatment of huge amount of bio-wastes and soil improvements and chemicals reduction in green agriculture. To promote the

development of such a new paradigm, there has been urgent needs to investigate the components, structure, property, and functions of organic
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matter of biomass and biochar, the char-soil-plant-microbial interactions in croplands. Such issues are very critical for in depth understanding
the system resistance enhanced with biochar and the products in agriculture. Meanwhile, there could be a great opportunity for soil science to
serve for sustainable management of soils and of bio-waste treatment in agriculture of China.

Keywords biomass pyrolyzing, biochar, biochar based fertilizer, soil improvement

FBEF B w R K F 3P, 2008420k T & % Rk K5 ROk KB B3R5 L3k 135 L84 ;
20135k Ty R RLERF LHFF LKA FIL. ZRARF QA EWRFRLS AT
o E-mail: xiaoyuliu@njau.edu.cn

LIU Xiaoyu Lecturer of Nanjing Agricultural University. His research interests are the evaluation of biochar
soil amendment on soil fertility, crop productivity, and greenhouse gases emission. He received his B.S. and

Ph.D. degrees from Nanjing Agricultural University in 2008 and 2013, respectively.

E-mail: xiaoyuliu@njau.edu.cn

BIENM @G T RLRFHIZ, LEFEAREEFHT BRI RMAFE LEAIT 5 B 58
H Rb5AET BRIAEDRAMHFRRFTOALEEARALE. AEHTRLXF R
L FREEASKEARITIRK, AFRELERFZANR FEERLF S E4, GRS REAH
FRAFE. FEBFRESNBRLETRAE—REHBEA. BOBIAEAUETHETE
R4 (IPCC) % EKFHREZEAMFL-BRAAIAF —FiH. FEEARTRAS
BRERAZR, BRFAIHANFZETEETREFALR. RAEYR XA AR ER. K
CEFRREFEAMAATHELELERAFTERE R, BFLEANR XHFRFER L

R, BFEEREFHERERXEHAF LR 2ZER . E-mail: pangenxing@aliyun.com

PAN Genxing Chief professor in soil science, director of Institute of Resource, Ecosystem and Environment of Agriculture, and the Center
of Biomass and Biochar in Agriculture, Nanjing Agricultural University. Prof. Pan's research interests cover soil organic matter and soil carbon
sequestration, greenhouse gas mitigation and carbon management in agriculture, biochar science and technology. He also served as the Chair of
fourth, fifth, and sixth Subject Evaluation Group of the Academic Degree Committee of the State Council, chief edited the Wetland, supplement
to the Fifth Assessment Report on Greenhouse Gas List by Intergovernmental Panel on Climate Change (IPCC), adjunct member of National
Wetland S&T Committee and Academic Committee of Sate Key Laboratory of Environmental Geochemistry. He has been actively involved in
exchange and cooperation activities under IPCC, United Nations Framework Convention on Climate Change (UNFCCC), and UN Environment

Programme (UNEP) as well as China's national panels on climate change. E-mail: pangenxing@aliyun.com

190120184 - % 33% - £ 24



