
1C-MASC Newsletter CARBON MANAGEMENT & SEQUESTRATION CENTER

CARBON MANAGEMENT AND SEQUESTRATION CENTER

C-MASC NEWSLETTER
December | 2018

2018 was a great year for fall 
foliage in Columbus, Ohio; trees 
(left) surrounding Kottman Hall 
were displaying vibrant colors 
even in the first week of No-
vember. Parts of the Midwest-
ern United States experienced 
record or near-record warm 
temperatures and especially 
rainy conditions this summer 
and into September. Since then, 
temperatures have dipped well 
below freezing and most leaves 
have fallen making for a wintry 
end to the autumn semester.
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Glinka World Soil Prize
Rome, Italy
On December 5, World Soil Day, Prof. Lal was awarded the 3rd Glinka World Soil Prize for Excellence and 
Innovation in Soil Science. Prof. Lal was presented with a check for $15,000 and a gold-plated medal bearing 
the face of famous Russian soil scientist, Konstantin Glinka. World Soil Day is hosted annually by the Food 
and Agriculture Organization of the United Nations. Award money will be donated to the C-MASC endowment. 
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New Visiting Scholars  

Xiaodan Gao

Fengkui Qian

Dr. Fengkui Qian joined C-MASC in November 2018. He received his 
PhD in Land Use and Information Technology in July 2014 from Shen-
yang Agricultural University. He is also the vice secretary-general of the 
Liaoning Geological Society and the senior member of the Soil Science 
Society, Geographical Society of China and the China Socieity of Natural 
Resources. His research has focused on farmland quality, farmland pro-
tection and the Land Evaluation and Site Assessment (LESA) system. 
In recent years, Dr. Qian has mainly focused his research on farmland 
quality analysis, and has published more than 40 research papers, 
nearly half of which have been included in EI, CSCI. Dr. Qian has many 
academic honors and awards in his research fields. In 2015, he was 
selected to be “Outstanding Teacher of Tian Zhu Mountain” Support Plan 
in Shenyang Agricultural University. Furthermore, Dr. Qian was award-
ed the “Science & Technology Award for Chinese Youth” from the China 
Society of Natural Resources (CSNR). In November, Dr. Qian arrived 
at OSU as a visiting scholar for one year and sincerely appreciates the 
China Shcolarship Council and Prof. Lal for giving him the opportuntity to 
study at C-MASC.   

Dr. Xiaodan Gao arrived in Columbus in November from her home 
country of China. She is an assistant professor in the College of Land 
and Environment, at Shenyang Agricultural University (SYAU). She 
joined C-MASC as a visiting scholar for one year. Dr. Gao’s research 
interests mainly focus on: “The stability of soil organic matter; the me-
soscale mechanism of organo-mineral interaction; soil colloid interac-
tion and the roles of cations and anions in soil solid-liquid interface”. 
In recent years, she specifically conducted her research on black soil 
mineral-humus interaction in Northeast China and how the base cat-
ions influence this interaction process. Her research in China is funded 
by National Natural Science Foundation of China (NSFC), China Post-
doctoral Science Foundation (CPSF) and China Scholarship Council 
(CSC). Dr. Gao hopes to come to a better understanding of mineral 
stability mechanism of soil organic carbon at C-MASC, and to promote 
scientific exchange and cooperation between SYAU and C-MASC, the 
Ohio State University.
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C-MASC colleagues and several family members gathered for the annual Thanksgiving feast on Tuesday, 
November 12th. Visiting scholars, students, and C-MASC staff shared stories about popular holidays in their 
home countries while enjoying traditional Thanksgiving foods such as turkey, mashed potatoes, and pumpkin 
pie. Above from left to right: Yingde Xu, Klaus Lorenz, Frank Clark, Ming Wang, David Ussiri, Junjie Li, Adan 
Zaheer, Changqi Zhang, Manman Fan, Nicola Lorenz, Tess Phinney, Nadia Sabir, Kyle Sklenka, Kim Keethler, 
Basant Rimal, Nall Moonilall, Rattan Lal. Those absent include: Ellen Maas, Hengkang Zhao, Henry Peller, 
José Álvarez, Xiaodan Gao, Fengkui Qian, Janelle Watts, and Gabi Collier.   

C-MASC Thanksgiving 

The C-MASC Office has a New Look
If you have paid a visit to 
the C-MASC office at 422 
Kottman Hall lately, you 
may have noticed that 
something was a little 
different. The C-MASC 
office entrance now has 
a floor-to-ceiling glass 
door. This new entrnace 
will help differentiate the 
C-MASC office from other 
suites on the floor. Stay 
tuned for more changes 
to the C-MASC office 
look. 
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Annual American Society of Agronomy (ASA) Meeting
Baltimore, Maryland

Honoring Dr. Bobby A. Stewart

Prof. Lal and Dr. B.A. Stewart (top, third from left) are 
long-time colleagues responsible for the publication of 
the book series: Advances in Soil Science. A special 
session symposium entitled “Water, Soil , Crops and 
People in a Changing Climate: the Agronomic Legacy 
of Dr. B.A. Stewart” was hosted at the 2018 internation-
al annual meeting of the American Society of Agron-
omy, the Crop Science Society of America and the 
Canadian Society of Agronomy in honor of Dr. Stewart. 
Approximately 2,500 professionals, scientists and stu-
dents attended this year’s ASA meeting on November 
4-7. Dr. Stewart is a renowned researcher, educator, 
and advocate of agriculture production and natural 
resource management with over 60 years of service to 
soil science. Dr. Stewart retired in December 2017 as a 
Distinguished Professor of Agriculture and the Director 
of the Dryland Agriculture Institute at West Texas A&M 
University in Canyon, Texas.  
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Ellen Maas Passes Oral Candidacy Exam 
Student Spotlight

Columbus, Ohio
Congratulations to Ellen Maas, a soil science PhD 
student and advisee of Prof. Lal, for successfully pass-
ing her orgal candidacy exam. Regarding her re recnet 
defense, Ellen says: “soil carbon is a critical component 
of healthy soil and many factors control the rates of its 
accumulation and turnover. Modeling these processes 
enables the estimation of the fate of carbon in soil under 
variable conditions of climate and land management. 
The ability to provide accurate predictions is necessary 
in order to guide the practices of farmers and the reg-
ulations set by policy makers. This research study has 
two broad objectives: 1) to evaluate the performance of 
the Millennial model, a brand-new soil carbon model, 
against both field data and the predictive performance of 
RothC, an older and more established model, and 2) to 
evaluate the effectiveness of remote sensing to provide 
some of the inputs required by the models.”Ellen Maas and her husband courtesty of Ellen Maas

Former Visiting Scholar earns PhD

Dr. Javed’s core expertise is in the field of soil science and his focused area of research is soil physics. 
His research interests include improving water use efficiency in maize-wheat system, modelling water and 
nitrogen dynamics under different management practices and improving soil health for sustainable crop 
production. Water resources are depleting continuously, and farmers in Pakistan are applying nitrogen 
(N) at high rates to crops due to low soil organic matter and N. Dr. Javed says that mulching has a great 
potential for soil moisture conservation and improving water use efficiency of crops and this research has a 
great potential for agriculture in Pakistan due to limited and rapidly depleting natural resources. Pakistan’s 
economy is mostly agrarian, and water is vital for growth of agriculture in Pakistan. There is increasing 
competition for water demands among different sectors. Therefore, this area is of great significance to 
optimize irrigation and nitrogen using mulches to improve crop productivity and soil quality in semi-arid 
cropping systems of Punjab, Pakistan.

Congratulations to Atif Javed for completing his PhD in Soil and Environmental 
Science from the Institute of Soil and Environmental Sciences, University of 
Agriculture, Faisalabad, Pakistan. Dr. Javed visited the Ohio State University 
as a visiting scholar for six months under HEC International Research Sup-
port Initiative Program to work with Prof. Lal. The opportunity of working in 
a multi-cultural and multi-ethnic environment in the United States, he says, 
broadened his horizons, “I was introduced to new vistas of knowledge and 
recent advancements in field of my interest. I learnt different and innovative 
methodologies in more depth that would be helpful in my research career. 
During the course of my Ph.D. (Soil Science) studies.” 
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The BSFN YES! competition involved 120 applicants from around the world, among whom a top 10 were 
selected. Henry Anton Peller, a soil science PhD student and his competition partner, Cathy Smith of the 
UK, were among the top 10, and joined 9 other individuals and teams in Milan, Italy this November to 
present their research to the “Barilla Food and Nutrition Conference.” The Barilla foundation is a subsid-
iary of the world pasta company, Barilla, and each year awards 2-3 innovative young scientists or teams 
working in food, agriculture, and nutrition funding for their next year of research. On Tuesday, September 
27, Peller presented a 5-minute summary of their project, titled “YES! to participatory agroecology: Farm-
er-led plant breeding and soil regeneration in Maya milpas of southern Belize.” The project involves working 
closely with Maya farmers, which Peller has been doing for the past 3 years, with three core activities: (1) 
farmer-to-farmer learning, that is, regular meetings and exchanges in groups of farmers to ask questions, 
share ideas, identify farming problems, and design experiments. This has flowed into (2) participatory plant 
breeding, an approach where farmers lead the trial, 
selection, and dissemination of lots of seeds. Peller is 
working already with over 2 dozen maize and cover 
crop cultivars, and many more to come, and they plant 
these both on farmers land, and on randomized com-
plete block experiments, to study plant phenotype, yield, 
grass weed and soil fertility affects (for cover crops), and 
so on. Within this participatory plant breeding work, (3) 
they are focusing on cover crops, especially on creating 
polycultures or complex species mixes for synergistic 
effects among cover crop species towards enhanced 
soil fertility and weed control affects. With the support of 
BCFN, Peller and his team will expand their work on all 3 
fronts, making many more participatory experiments with 
Maya farmers to solve challenges in their milpa (or maize 
& bean farm) management, and aiming to move dozens of 
seeds around southern Belize to hundreds of farmers. 

Henry Anton Peller Wins 2018 BCFN YES!
Milan, Italy 

Photo and logo from barillacfn.com

Student Spotlight

Henry Peller presenting at the BCFN competition. 
Photo courtesy of: Henry Peller
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IAUA Golden Jubilee 
New Delhi, India 

Where in the World is Prof. Lal?

Prof. Lal visited the University of Agricultural Sciences 
of Dharwad, Karnataka India from 19-22 November, 
2018. the objective was to visit the research program of 
Dr. S.D. Patil (left, oposite Prof. Lal), who was a Borlaug 
visiting scholar at C-MASC in 2017. About 350 miles 
(555km) south east of Mumbai, Dharwad is known as an 
educational hub and also renowned for agriculture and 
industrial development. The University of Agricultural 
Sciences, Dharwad is a public instituion and was estab-
lished in 1986. 
While visiting, Prof. Lal was shown horticultural research 
involving aqueculture (below, right), vegetable and flower 
production in screen houses using grounded coconut 
shell as the growth media and plastic mulch to produce 
vetetables (below, left).    

University of Agricultural Sciences 
Dharwad, Karnataka, India

The theme of the 2018 international conference hosted 
by the Indian Agricultural Universities Association (IAUA) 
was: “Agricultural Education - Sharing global Expereinc-
es”. The conference was held from November 23-25 and 
Prof. Lal presented on the topic of “Creating World Class 
Teaching: learning and academic ambience in agricultural 
universities in India”. IAUA was established in 1967 with 
only 9 founding member institutions. Today, membership 
of the IAUA has grown to nearly 70 insititions. The asso-
ciation aims to promote agricultural research, education 
and extension in universities across India. 
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2018 Publications

• Álvarez, J.M., C. Pasian, R. Lal, R. Lopez-Nunez, M. Fernandez. 2018. A biotic strategy to sequester carbon in 
the ornamental containerized bedding plant production: A review. Spanish Journal of Agricultural Research 16(3): 
03-01.   

• Álvarez, J.M., C. Pasian, R. Lal, R. López, M.J. Díaz, M. Fernández. 2018. Morpho-physiological plant quality 
when biochar and vermicompost are used as growing media replacement in urban horticulture. Urban Forestry & 
Urban Greening 34: 175-180. 

• Bordonal, R.O., J.L.N. Carvalho, R. Lal, E.B. Figuerido, B.G. Oliveria, N. Scala Jr. 2018. Sustainability of sugar-
cane production in Brazil. A review. Agronomy for Sustainable Development 38:18

• Bordonal, R.O., L.M.S. Menandro, L.C. Barbosa, R. Lal, D.M.B.P Milori, O.T. Kolln, J.L.N. Carvalho. 2018. Sugar-
cane yield and soil carbon response to straw removal in south-central Brazil. Geoderma, 328: 79-90. 

• Brahma, B., K. Pathak, R. Lal, B. Kurmi, M. Das, P.C. Nath, A.J. Nath, A.K. Das. 2018. Ecosystem carbon se-
questration through restoration of degraded lands in Northeast India. Land Degradation & Development 29:15-25.

• Briedis, C. J.C.M. Sá, R. Lal, F. Tivet, J.C. Franchini, A. de Oliveira Ferreira, D. Hartman, R. Schimiguel, P.T. 
Bressan, T.M. Inagaki, J. Romaniw, D. R Gonçalves. 2018. How does no-till deliver carbon stabilization and satu-
ration in highly weathered soils? CATENA 163:13-23.

• Buragohain, S., B. Sarma, D.J. Nath, N. Gogoi, R.S. Meena, R. Lal. 2018. Effect of 10 years of biofertilizer use on 
soil quality and rice yield on an Inceptisol in Assam, India. Soil Research 56(1): 49-58. 

• Cao, Q., H. Wang, Y. Li, Y. Zhang, G.S. Yadav, P. Zheng, R. Wang, R. Lal, X. Ge, J. Liu. 2018. The national 
distribution pattern and factors affecting heavy metals in sediments of water systems in China. Soil and Sediment 
Contamination 27:79-97.

• Cerri, C.E.P., C.C. Cerri, S.M.F. Maia, M.R. Cherubin, B.J. Feigl, R. Lal. 2018. Reducing Amazon deforestation 
through agricultural intensification in the Cerrado for advancing food security and mitigating climate change. Sus-
tainability 10(4): doi.org/10.3390/su10040989. 

• Daigh, A.L.M., W.A. Dick, M.J. Helmers, R. Lal, J.G. Lauer, E. Nafziger, C.H. Pederson, J. Strock, M. Villamil, A. 
Mukherjee, R. Cruse. 2018. Yields and yield stability of no-till and chisel-plow fields in the Midwestern US Corn 
Belt. Field Crops Research 218:243-253.

• Das, A. D. Lyngdoh, P.K. Ghosh, R. Lal, J. Layek, R.G. Idapuganti. 2018. Tillage and cropping sequence effect on 
physico-chemical and biological properties of soil in Eastern Himalayas, India. Soil & Tillage Research 180:182-
193.

• Feng, X., Y. Hao, H. Latifmanesh, R. Lal, T. Cao, J. Guo, A. Deng, Z. Song, W. Zhang. 2018. Effects of Subsoiling 
Tillage on Soil Properties, Maize Root Distribution, and Grain Yield on Mollisols of Northeastern China. Agronomy 
Journal 110(4):1607-1615.

• Ferreira, A.O., J.C.M. Sá, R. Lal, F. Tivet, C. Briedis, T.M. Inagaki, D.R.P. Goncalves, J. Roanie. 2018. Macro-
aggregation and soil organic carbon restoration in a highly weathered Brazilian Oxisol after two decades under 
no-till. Science of the Total Environment 621:1559-1567.

• Fiksel, J., R. Lal. 2018. Transforming waste into resources for the Indian economy. Environmental Development 
26:123-128.

• Hassan, A., R. Lal, S.S. Ijaz, A. Mehmood. 2018. Ecosystem carbon sustainability under different C-equivalence 
inputs and outputs in dry land. Journal of the Serbian Chemical Society 83:367-377.

• Hussain, M., S. Ahmad, S. Hussain, R. Lal, S. Ul-Allah. 2018. Rice in saline soils: physiology, biochemistry, ge-
netics, and management. Advances in Agronomy 148:231-287.

• Javed, A., M. Iqbal, M. Farooq, R. Lal and R. Shehzadi. 2019. Plastic film and straw mulch effects on maize yield 
and water use efficiency under different irrigation levels in Punjab, Pakistan. International Journal of Agriculture 
and Biology. In press (accepted). DOI: 10.17957/IJAB/15.0955.

• Khanal, S., R. Lal, G. Kharel, J. Fulton. 2018. Identification and classification of critical soil and water conserva-
tion areas in the Muskingum River basin in Ohio. Journal of Soil and Water Conservation 73(2):213-226.

• Lal, R. 2018. Accelerated soil erosion as a source of atmospheric CO2. Soil & Tillage Research (In Press).

Referred Journal Articles
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• Lal, R. 2018. Digging Deeper: A Wholistic Perspective of Factors Affecting SOC Sequestration. Global Change Biol-
ogy 24(8) doi: 10.1111/gcb.14054

• Lal, R. 2018. Greenhouse gas emissions following conversion of a reclaimed minesoil to bioenergy crop production. 
Land Degradation and Development, DOI: 10.1002/ldr.2808

• Lal, R. 2018. Promoting “4 per thousand” and “adapting African agriculture” by south-south cooperation: conservation 
agriculture and sustainable intensification. Soil & Tillage Research. https://doi.org/10.1016/j.still.2018.02.001

• Lal, R. 2018. Saving global land resources by enhancing eco-efficiency of agroecosystems. Journal of Soil and Wa-
ter Conservation, 73(4): 100A-106A.  

• Lal, R. 2018. Soil erosion and global warming. Journal of Soil and Water Conservation 6 (4):1-9.
• Lal, R. 2018. Sustainable intensification of China’s agroecosystems by conservation agriculture. International Soil 

and Water Conservation Research 6(1):1-12.
• Lal, R. 2018. The ethics of soil conversation in India. Journal of Soil and Water Conservation, 17(1): 1-7. 
• Lal, R., P. Smith, H.F. Jungkunst, W. Mitsch et al. 2018. The carbon sequestration potential of terrestrial ecosystems. 

J. Soil Water Conservation 73: 145A-152A. 
• Layek, J., A. Das, R.G. Idapuganti, D. Sarkar, A. Ghosh, S.T. Zodape, R. Lal, G.S. Yadav, A.S. Panwar, S. Ngachan, 

R.S. Meena. 2018. Seaweed extract as organic bio-stimulant improves productivity and quality of rice in eastern 
Himalayas. Journal of Applied Phycology 30:547-558.

• Liang, L.Y., Wang, B.G. Ridoutt, R. Lal, D. Wang, W. Wu, L. Wang, G. Zhao. 2019. Agricultural subsidies assessment 
of cropping system from environmental and economic perspectives in North China based on LCA. Ecological Indica-
tors 96(1): 351-360. 

• Liang, L., B.G. Ridoutt, R. Lal, D. Wang, W.Wu, P. Peng, S. Hang, L. Wang, G. Zhao. 2019. Nitrogen footprint and ni-
trogen use efficiency of greenhouse tomato production in North China. Journal of cleaner production, 208: 285-296.

• Liang, L., B.G. Ridoutt, W. Wu, R. Lal, L. Wang, Y. Wang, C. Li, G. Zhao. 2019. A multi-indicator assessment of 
peri-urban agricultural production in Beijing, China. Ecological Indicators 97:350-362.

• Liang, L., R. Lal, B.G. Ridoutt, G. Zhao, Z. Du, L. Li, D. Feng, L. Wang, P. Peng, S. Hang, W. Wu. 2018. Multi-indica-
tor assessment of a water-saving agricultural engineering project in North Beijing, China. Agricultural Water Manage-
ment 200:34-46.

• Liang, L., R. Lal, B.G. Ridoutt, Z. Du, D. Wang, L. Wang, W. Wu, G. Zhao. 2018. Life Cycle Assessment of China’s 
Agroecosystems. Ecological Indicators 88:341-350.

• Liang, L., R. Lal, W. Wu, B.G. Ridoutt, Z. Du, L. Li, D. Feng, L. Wang, P. Peng, S. Hang, G. Zhao. 2018. The wa-
ter footprint and validity analysis of ecological engineering in North Beijing, China. Journal of Cleaner Production 
172:1899-1909.

• Liang, Y.R., R. Lal, S.L. Gou, R.Q. Liu, Y. Hu. 2018. Impacts of simulated erosion and soil amendments on green-
house gas fluxes and maize yield in Miamian soil of central Ohio. Nature Scientific Reports 8:520.

• Mitran, F., U. Mishra, R. lal, T. Ravishankar and K. Sreenivas. 2018. Spatial distribution of soil carbon stocks in a 
semi-arid region of India. Geoderma Regional. https://doi.org/10.1016/j.geodrs.2018.e00192.  

• Nath, A., R. Lal, G.W. Sileshi, A.K. Das. 2018. Managing India’s small landholder farms for food security and achiev-
ing the “4 per Thousand” target. Science of the Total Environment 634:1024-1033.

• Nath, A.J., R. Lal, A.K. Das. 2018. Fired bricks: CO2 emission and food insecurity. Global Challenges 2(4): 1700115.
• Somasundaram, J., R. Lal, N.K. Sinha, R. Dalal, A. Chitralekha, R.S. Chaudhary, A.K. Patra. 2018. Cracks and pot-

holes in Vertisols: Characteristics, occurrence and management. Advance in Agronomy 149:93-159.
• Somasundaram, J., R.K. Singh, S.N. Prasad, A. Kumar, S. Ali, N.K. Sinha, R.S. Chaudhary, M. Mohanty, B.L. La-

karia, M. Sankar, R. Lal. 2018. Effect of soil amendments and land use systems on surface cracks, soil properties 
and crop yield in a Vertisol. Agricultural Research 7(4): 443-455, doi 10.1007/s40003-018-0334-6. 

• Souza, L. H. C., E. da Silva Matos, C. A. de Souza Magalhães, E.R. de la Torre, F. M. Lamas, and R. Lal. 2018. Soil 
carbon and nitrogen stocks and physical properties under no-till and conventional tillage cotton-based systems in the 
Brazilian Cerrado. Land degradation and development 29(10): 3405-3412.

• Stewart, B.A., R. Lal. 2018. Increasing world average yields of cereal crops: its all about water. Advances in Agrono-
my 151:1-44.

2018 Publications
Referred Journal Articles (Continued) 
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2018 Publications
• Stewart, B.A., R. Lal. 2018. Managing water to enhance global cereal yields. Journal of Soil and Water Conservation 

73(2):49A-52A.
• Sun, T., G. Li, T.Y. Ning, Z.M. Zhang, Q.H. Mi, R. Lal. 2018. Suitability of mulching with biodegradable film to moderate 

soil temperature and moisture and to increase photosynthesis and yield in peanut. Agricultural Water Management 
208: 214-223. 

• Wang, L., H. Cutforth, R. Lal, Q. Chai, C. Zhao, Y. Gan, K.H. Siddique. 2018. ‘Decoupling’ land productivity and green-
house gas footprints: A review. Land Degradation & Development, DOI: 10.1002/idr.3172. 

• Xue, J.F., C. Pu, X. Zhao, Y.H. Wei, Y.L. Zhai, X.Q. Zhang, R. Lal, H.L. Zhang. 2018. Changes in soil organic carbon 
fractions in response to different tillage practices under a wheat‐maize double cropping system. Land Degradation 
and Development 29(6):1555-1564.

• Yadav, G.S., A. Das, R. Lal, S. Babu, R.S. Meena, P. Saha, R. Singh, M. Datta. 2018 Energy budget and carbon foot-
print in a no-till and mulch based rice–mustard cropping system. Journal of Cleaner Production 191:144-157.

• Yadav, G.S., A. Das, R. Lal, S. Babu, R.S. Meena, S.B. Patil, P. Saha, M. Datta. 2018. Conservation tillage and mulch-
ing effects on the adaptive capacity of direct-seeded upland rice (Oryza sativa L.) to alleviate weed and moisture 
stresses in the North Eastern Himalayan Region of India. Archives of Agronomy and Soil Science 64:1254.

• Yadav, G.S., R. Lal, R.S Meena, M. Datta, S. Babu, J. Layek, P. Saha. 2018. Conservation tillage and nutrient man-
agement effects on productivity and soil carbon sequestration under double cropping of rice in north eastern region of 
India. Ecological Indicators. DOI: 10.1016

• Yadav, S.S., R. Lal. 2018. Vulnerability of women to climate change in arid and semi-arid regions: The case of India 
and South Asia. Journal of Arid Environments 149:4-17.

• Yao, J., Z. Duan, X. Kong, R. Lal, Y. Hu, Y. Zhang, S. Liu, Q. Chu. 2018. An agent-based model to simulate the culti-
vation pattern change of farmer households in the North China Plain. Journal of Land Use Science. August 2018: DOI: 
10.1080/1747423x2018.1499828.  

• Zhang X., T. Ning, H. Han, T. Sun, G. Li, Z. Li, R. Lal. 2018. Effects of waxy maize relay intercropping and residue 
retention on rhizosphere microbial communities and vegetable yield in a continuous cropping system. Pedosphere 
28:84-93.

• Zhang, H., R. Liu, T. Ning, R. Lal. 2018. Higher CO2 absorption using a new class of calcium hydroxide (Ca (OH) 2) 
nanoparticles. Environmental Chemistry Letters, 16(3): 1095-1100.

• Zhang, T.Q., Z.M. Zheng, R. Lal, Z.Q. Lin, A.N. Sharpley, A.L. Shober, D. Smith, C.S. Tan, P. Van Cappellen. 2018. 
Environmental indicator principium with case references to agricultural soil, water, and air qualities and mod-
el-derived indicators. Journal of Environmental Quality 47:191-202.

Referred Journal Articles (Continued) 

Chapters in Multi-Authored Books 
• Das, A., J. Layek, G.S. Yadav, S. Babu, D. Sarkar, R.S. Meena and R. Lal. 2018. Chapter 10. “Managing nitrogen in 

small landholder hill farms of Northeastern Indian Himalayas.” In Rattan Lal and B.A. Stewart (Eds) Soil Nitrogen Uses 
and Environmental Impacts. Advances in Soil Science, Taylor and Francis, Boca Raton, FL: 257-287.

• Farooq, M., M. Sanaulla, F. Nadeem, N. Gogoi, M.S. Arshad, R. Lal. 2018. Chapter 13. “Soil degradation and climate 
change in South Asia.” Rattan Lal and B.A. Stewart (Eds). Climate and Soil. Advances in Soil Science, Taylor and 
Francis, Boca Raton, FL: 323-357.

• Horn, R., H. Fleige, R. Lal and I. Zimmerman. 2018. Chapter 4. “Soil health as a technical requirement for advancing 
the SDGs.” R. Lal, R. Honn and T. Kosaki (Eds). Soil and Sustainable Development Goals, Catena Schweizebart, 
Stuttgart, Germany: 52-60.

• Hussain, M., S. Ahmad, S. Hussain, R. Lal, S. Ul-Allah, A. Nawaz. 2018. “Rice in saline soils: Physiology, biochemistry, 
genetics, and management.” In D.L. Sparks (Ed) Advances in Agronomy, Academic Press, Volume 148, 231-287 pp.

• Kemper, K., J. Lakritz, R. Lal. 2018. Chapter 15. “Soil and human health in a changing climate.” In Rattan Lal and B.A. 
Stewart (Eds) Climate and Soil. Advances in Soil Science, Taylor and Francis, Boca Raton, FL: 403-417.

• Kumar, S., R.S. Meena, Rattan Lal, G.S. Yadav, T. Mitran, B.L. Meena, M.L. Dotaniya and A. El-Sabagh. 2018. Chapter 
4. “Role of legumes in soil carbon sequestration.” In Meena, R.S., A. Das, G.S. Yadav and R. Lal (Eds) Legumes for 
Soil Health and Sustainable Management, Springer, Singapore: 109-137. 
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• Lal, R. 2018. “Agronomic Interactions with CO2 sequestration.” In R.A. Meyers (Ed) Encyclopedia of Sustainability 

Science and Technology, Springer, New York. 
• Lal, R. 2018. “Carbon sequestration, terrestrial.” Earth Sys. Environ. Sci., Elsevier. https://doi.org/10.1016/B978-0-12-

409548-9.01211-2. 
• Lal, R. 2018. Chapter 1. “Soil and Climate.” In Rattan Lal and B.A. Stewart (Eds) Climate and Soil. Advances in Soil 

Science, Taylor and Francis, Boca Raton, FL: 1-10. 
• Lal, R. 2018. Chapter 15. “Sustainable Development Goals and the IUSS”. In Rattan Lal, R. Honn and T. Kosaki (Eds) 

Soil and Sustainable Development Goals, CatenaSchweizebart, Stuttgart, Germany: 189-196.
• Lal, R. 2018. Chapter 16. “Climate change and the global soil carbon stocks.” In Rattan Lal and B.A. Stewart “Soil and 

Climate.” Advances in Soil Science, Taylor and Francis, Boca Raton, FL: 419-426. 
• Lal, R. 2018. Foreword. In M.Á. Muñoz, R. Zornoza (Eds.) Soil Management and Climate Change. Academic Press, 

xiii-xiv pp.
• Lal, R. 2018. “Potential of carbon sequestration in eroded habitats.” In Ravine Lands: Greening for Livelihood and En-

vironmental Security, Springer Verlag.
• Lal, R. 2018. “Sequestering carbon in ravine-prone and eroded landscapes.” In J. Dagar (Ed.) Ravine Lands: Greening 

for Livelihood and Environmental Security. Springer, Dordrecht.
• Lal, Rattan. 2018. “Nitrogen: Managing the necessary evil.” Chapter 15. In Rattan Lal and B.A. Stewart (Eds) “Soil 

Nitrogen Uses and Environmental Impacts.” Advances in Soil Science, Taylor and Francis, Boca Raton, FL: 361-369.
• Layak, J., A. Das, T. Mitran, C. Nath, R.S. Meena, G.S. Yadav, B.S. Shivakumar, S. Kumar and Rattan Lal. 2018. 

Chapter 11. “Cereal + Legume Intercropping: An Option for Improving Productivity and Sustaining Soil Health. In 
Meena, R.S., A. Das, G.S. Yadav and R. Lal (Eds) Legumes for Soil Health and Sustainable Management, Springer, 
Singapore: 347-385.

• Ma, S.T., X. Zhao, C. Pu, Y. Liu, Rattan Lal, J.F. Xue and H.L. Zhang. 2018. Chapter 9. “Enhancing soil organic carbon 
by managing nitrogen in China.” In Rattan Lal and B.A. Stewart (Eds) Soil Nitrogen Uses and Environmental Impacts. 
Advances in Soil Science, Taylor and Francis, Boca Raton, FL: 233-255.

• Meena, R.S. and Rattan Lal. 2018. Chapter 1. “Legumes and sustainable use of soils.” In Meena, R.S., A. Das, G.S. 
Yadav and R. Lal (Eds) Legumes for Soil Health and Sustainable Management, Springer, Singapore: 1-31 pp. 

• Mehta, S., V. Kumar, A. Kumar, R. Lal. 2018. “Institutional framework for addressing sustainable development in India 
and Bangladesh.” In Lessons in Sustainable Development from Bangladesh and India. Palgrave Pivot, ISBN 978-3-
319-95482-0 (In press)

• Mehta, S., V. Kumar, A. Kumar, R. Lal. 2018. Measurements of sustainable development in India and Bangladesh. In 
Lessons in Sustainable Development from Bangladesh and India. Palgrave Pivot, ISBN 978-3-319-95482-0 (In press)

• Mehta, S., V. Kumar, R. Lal. 2018. Climate Change and Food Security in South Asia. In S. Hsu (Ed.) Routledge Hand-
book of Sustainable Development in Asia. Routledge, London.

• Mitran, T., R. Lal, U. Mishra, R. S. Meena, T. Ravisankar, K. Sreenivas. 2018. Chapter 12. “Climate Change Impact on 
Soil Carbon Stock in India”, Rattan Lal and B.A. Stewart (Eds). Soil and Climate. Advances in Soil Science, Taylor and 
Francis, Boca Raton, FL: 301-322. 

• Mitran, T., R.S. Meena, Rattan Lal, J. Layek, S. Kumar and R. Datta. 2018. Chapter 15. “Role of soil phosphorus on 
legume production.” In Meena, R.S., A. Das, G.S. Yadav and R. Lal (Eds) Legumes for Soil Health and Sustainable 
Management, Springer, Singapore: 487-510.

• Sejian, V., R. Bhatta, J. Gaughan, P.K. Malik, S.M.K. Naqui, and Rattan Lal 2018. Chapter 1. “Adapting sheep pro-
duction to climate change.” In V. Sejian, R. Bhatta, J. Goughan, P.K. Malik, S.M.K. Naqui and Rattan Lal (Eds) Sheep 
Production Adapting to Climate Change. Springer, Singapore: 1-30.

• Sejian, V., R. Bhatta, J. Gaughan, P.K. Malik, S.M.K. Naqui, and R. Lal. 2018. “Adapting sheep production to climate 
change.” Chapter 21. In V. Sejian, R. Bhatta, J. Goughan, P.K. Malik, S.M.K. Naqui and Rattan Lal (Eds) Sheep Pro-
duction Adapting to Climate Change. Springer, Singapore: 431-441.

• Ussiri, D. and R. Lal. 2018. Chapter 7. “Nitrogen cycling and dynamics in terrestrial ecosystems.” In Rattan Lal and 
B.A. Stewart (Eds) Climate and Soil. Advances in Soil Science: 183-217. 

• Ussiri, D. and R. Lal 2018. Chapter 5. “The role of soil management and restoration in advancing sustainable develop-
ment goals.” In Rattan Lal, R. Honn, T. Kosaki (Eds) Soil and Sustainable Development Goals, Catena-Schweizebart, 

Chapters in Multi-Authored Books (Continued) 
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Stuttgart, Germany: 61-71.
• Ussiri, D., R. Lal. 2018. Chapter 14. “The Soil-livestock-climate nexus.” In Rattan Lal and B.A. Stewart (Eds) Climate 

and Soil. Advances in Soil Science: 359-401.

Invited Keynote Presentations
• Lal, R. 2018. Soil carbon and climate change. Moonlight on the Marsh Lecture, 1st March 2018, Naples, Florida.
• Lal, R. 2018. Agriculture and the environment. IARI, 12th March 2018, New Delhi, India. 
• Lal, R. 2018. Managing agricultural soils of Pakistan for food and climate. International 17th Congress of Soil Science, 

Soil Science Society of Pakistan, 13-15th March 2018, Faisalabad, Pakistan
• Lal, R. 2018. Soil degradation in India and the Positive Role of Plant Breeding. Rao Bahadur Dr. Ram Dhan Singh 

Memorial Lecture, HAU. 14th March 2018, Hisar, India
• Lal, R. 2018. Soil organic carbon and climate change. Maharishi Dayanand University, 14th March 2018, Rohtak, India
• Lal, R. 2018. Managing soil carbon for food and climate. University of Cost Rica, 5th April 2018, San Jose, Costa Rica.
• Lal, R. 2018. Soil health and India’s agriculture. TAAS, 12th April 2018, New Delhi, India.
• Lal, R. 2018. Managing soils in the world of 11 billion people. PhilRice, 19th April 2018, Muñoz, Philippines
• Lal, R. 2018. Managing urban soils for food and environment. SUITMA 9, 22-26th May 2018, Moscow, Russia
• Lal, R. 2018. Measurements and monitoring of soil organic carbon stocks. 28th May 2018, Beijing, China.
• Lal, R. 2018. Historical evolution of agriculture and soil management in China. 30th May 2018, Hefei, Annuhi Province, 

China. 
• Lal, R. 2018. Soil-centric approach to advancing global food security. GIFS, 18th June 2018, Saskatoon, Canada.
• Lal, R. 2018. Soil organic carbon for climate, food, and other ecosystem services. French Embassy, 19th June 2018, 

Washington, D.C. 
• Lal, R. 2018. Agroecological approach to soil health. Planet A Conference, June 27-28, Châlons-en-Champagne, 

France. 
• Lal, R. 2018. Soil as the keystone of mitigation and adaptation of climate change. UIMP, July 24-25, Santander, Spain. 
• Lal, R. 2018. Beyond food and fuel: The power of soil to address global issues, keynote presentation. 21 WCSS, 13th 

August, Rio de Janeiro, Brazil. 
• Lal, R. 2018. Bringing soil science to society. 21WCSS, 12-18 August, Rio de Janeiro, Brazil. 
• Lal, R. 2018. Brining soil science to society. 21WCSS, 12-18 August, Rio de Janeiro, Brazil.
• Lal, R. 2018. Soil-human-health nexus. 21WCSS, 12-18 August, Rio de Janeiro, Brazil. 
• Lal, R. 2018. Evolution of conservation agriculture. 21st ISTRO Conference, 24-27 September, Paris, France. 
• Lal, R. 2018. Managing soil health for eco-intensification of agro-ecosystems, Patagonia headquarters, 5 September, 

Ventrue, California.
• Lal, R. 2018. Power of soil and global issues. 54th annual Nobel Conference, Gustavus Adolphus College, 1-3 Octo-

ber, Saint Peter, Minnesota. 
• Lal, R. 2018. Managing soil health and functionality. Sixth Annual Great Lakes Regional Conference, 7 October, Tole-

do, Ohio. 
• Lal, R. 2018. Soil management for healthy food and environment. “Soil Food Week”, 9-14 October, Ecommunity Park. 

Oosterwolde, Holland. 
• Lal, R. 2018. Managing world soils for confronting the challenges of climate change. The Beckman Institute, 16 Octo-

ber, University of Illinois, Champaign-Urbana, Illinois, USA.
• Lal, R. 2018. No-till farming for sustainable intensification of agro-ecosystems. Capacity Building for Managing Climate 

Change in Malawi Conference, 16-18 October, Lilongwe, Malawi.
• Lal, R. 2018. Conservation agriculture. Ministry of agriculture and rural affairs (MARA), China 22nd October, Ohio State 

University, Columbus, Ohio.
• Lal, R. 2018. Managing soils and advance world agriculture. 5th GUCHERA World Agriculture Prize, 28th October, 

Nanjing, China.  
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• Lal, R. M. Erbaugh, D.O. Hansen. 2018. Creating World Class Teaching: Learning and Academic Ambience in Agricul-
tural Universities in India. IAUA Golden Jubilee Conference, ICAR, 23-25 November, New Delhi, India. 

• Lal, R. 2018. Sustainable soil management as a solution to soil pollution. 5th December, World Soil Day, FAO, Rome. 
Italy. 

Books Authored and Edited
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CONTACT INFORMATION

Do you have contributions for our next newsletter? 
Please contact us!

Carbon Management and Sequestration Center (C-MASC)
210 Kottman Hall, 2021 Coffey Rd.
Columbus, OH 43210 

Email: Phinney.19@osu.edu


