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MESSIQE

It gives me immense pleasure to learn that the Clay Minerals Society of India
(CMSI) is organizing its 24™ Annual Convention and National Conference on
"Application of Clay and Allied Sciences in Agriculture, Environment and Industry” at
Kolkata in collaboration with ICAR-National Bureau of Soil Survey and Land Use
Planning (NBSS&LUP), Regional Centre, Kolkata and Anthropological Survey of India
(ANSI), Ministry of Culture, Govt. of India, Kolkata during September 22-23, 2022.

Clay particles are critical in dictating the physical, chemical and biclogical
properties of soil as these are the most reactive part of soil matrix, having immense
bearing on soil carbon sequestration. To implement proper soil management and
efficient land use a thorough understanding of the nature, properties, and functions of
clay minerals in soil is very important. The fundamental research on soil clays helps us to
gain better knowledge on the important aspects of carbon and nutrient dynamics, soil-
water relations, toxic matter filtration, etc. Whereas, applied research in the field of clay
science benefits in the development of novel fertilizer products, plant protection
formulations, ceramics, pharmaceuticals, etc.

I am confident that the deliberations on various aspects of Clay and its
management in the Annual Convention would lead to actionable recommendations for
agriculture, environment and industry and pave the way for future research in clay
science and its applications,

| wish the Annual Convention and Mational Conference a grand success.

5

(Himanshu Pathak)
15 September, 2022
New Delhi
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Foreword

Clay research has tremendous impact in the field of agriculture,
environment and industry. Clay mineralogy is a crucial part of Pedology
which covers all fundamental and applied aspects of clay science.
Remediation of metal and metalloid polluted soils through applied clay
research has shown potential. Fertilizer formulation based on nang-clay
composites has also made a paradigm shift in the fertilizer sector.

| am happy to know that the Clay Minerals Society of India (CMSI)
is organizing its 24" Annual Convention and National Conference on
“Application of Clay and Allied Sciences in Agriculture, Environment and
Industry” at Kolkata in collaboration with ICAR-NBSS&LUP, Regional
Centre, Kolkata and Anthropological Survey of India (ANSI), Ministry of
Culture, Govi. of India, Kolkata during September 22-23, 2022. | hope that
participation from agricultural fraternity including researchers, students,
industrialists, private sector stakeholders, and others would provide a road
map for future research on soil clay and its applications.

| extend my heartiest greetings and best wishes to the organizers
and participants and wish the Conference a grand success.

(S.K. Chaudhari)

Ph.. +81-11-25848364 Fax: +81-11-25848365 Email: ddg.nrm @ icar.govin Webstte: www.icar.org
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ICAR-Indian Agricultural Research Institute
New Dielhi

President

Dr. Nayan Ahmed

Head, Division of Soil Science and Agricultural Chemistry
ICAR-TARI, New Delhi |

MESSAGE I i v

The Clay Minerals Society of India {CMSI) is organizing its 24" Annual Convention and National
Conference on "Application of Clay and Allied Sciences in Agriculture, Environment and Industry” at
Kolkata in collaboration with ICAR-National Bureau of Soil Survey and Land Use Planning (NBSS&LUF),
Regional Centre, Kolkata and Anthropological Survey of India { ANSI), Ministry of Culture, Govi. of India,
Kolkata during September 22-23, 2022. [, on behalf of CMS1 and on my own behalf, extend hearty welcome
to the dignitaries, delegates and all other participants to this event,

The CMSI, a premier interdisciplinary and professional society founded in 1981 and registered in
1982 under the Societies Registration Act (1860), has been acting as a platform for multi-disciplinary
activities covering all branches of clay science, viz. soils and agriculture, geosciences, mining, ceramics,
refractories, drugs, pharmaceuticals, petrochemicals, and pollution control to clay modelling. Since its
inception, it has served as a nerve centre for scientists, industrialists, technologists, research scholars,
students, and others engaged in advancement of science in both basic and applied aspects of clay minerals.

Clay is a precious gift of nature, and an extremely impartant reactive component of soil. Clay
science has huge scope in the development of novel fertilizer carriers to enhance nutrient use efficiency,
efficient plant protection chemicals for better protection of crops with lower damage to environment, and
modified clays for remediation of polluted soils and water. Besides, industrial products like
pharmaceuticals, ceramics, petrochemicals, etc. also need clay minerals for synthesis. There is no doubt
that research on fundamental and applied aspects of clay holds immense importance in the present as well
as future days for overall development of mankind. | sincerely hope that the two days deliberations in this
national conference will be very helpful in shaping the roadmap of clay research in the country and will
motivate and encourage young researchers to take up the work on various aspects of clay science. Keeping
this in mind, our society offers voung scientist award and student travel awards for young researchers and
M5c/PhD students working in the field of clay science.

I take this opportunity to extend my sincere thanks to the sponsors of the conference for extending
financial assistance. [ also place on record my deep sense of appreciation for all the cooperation and

support extended to me in organizing the conference. Finally, T wish grand success to the event. Jai Hind!

N-*amr‘r&-:b

{Navan Ahmed)
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MESSAGE

| am elated to know that the Clay Minerals Society of India (CMSI) is organizing its 24
Annual Convention and National Conference on “Application of Clay and Allied Sciences in
Agriculture, Environment and Industry” during September 22.23, 2022 at Kolkata in
collaboration with ICAR NBESSE&LUP, Regional Centre, Kolkata and Anthropological Survey of

India (ANSI}, Ministry of Culture, Govt. of India, Kolkata,

Clay particles are the mast reactive constituent of sall, having huge Influence on It nultrient
and water holding capacity, and buftering properties. Therefore, knowledge of clay minerals
and their properties is essential for understznding the behaviour of scils in respect of
performing their important funclions. So far, excellent work an the Tundamental aspecls of
day sclence has been carried out with respect to soil quality, Pedology. land use, etc. In

recent times, applied aspects of clay science are gaining more importance.

| hope the Natienal Conterence will serve as 2 unigue platform to discuss the latest research
in the basic and applied aspects of clay science, and provide an opportunity for the
confluence of ideas of imminent researchers from agriculture and industry. 1| am Confident
the Conference will come out with valuable recommendations far the students, researchers

and other stakeholders.

| convey my best wishes to organizers and delegates for grand success of the event.

TS, Dwivedi}

T SRR WE-, P, v el 110 012 | Krishl Anussndhan Binevan §, Puks, Mew Deitd 110 012
Tel: 01 1-2584] 1ak Email; member mrm@eoorh, org, 0, Aciw sl panng, rom
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Message

The beauty of clay particles can be seen in scanned images of spectacular scenes. The beauty

of clay inspired seekers to study the connection between this fabric and human prosperity. A

clay is a basic material of the 21st Century. A clay is a source of knowledge that offers
unlimited possibilities for preserving agricultural environments and modifyving clays for
industrial applications through various physical, chemical, and thermal techniques. Teachers
as well as students face a challenge in clay science since it is a multidisciplinary science.
Having timely technological advances in science enabled us to understand clay minerals and
their phases in different environments. We will continue to work on these lines in the future to

advance knowledge and its application.

The Clay Minerals Society of India (CMSI) is conducting its 24" Annual Convention and
National Seminar which is being organized by ICAR-National Bureau of Soil Survey and Land
Use Planning, Regional Centre. Kolkata from 22 to 23* September. 2022 in Kolkata. | take
this opportunity to convey my heartfelt wishes and all success of the Convention.

Varieng

(B.P. BHASKAR)
Chairman, Organizing Committee
24% Annual Convention of CMSI
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24" Annual Convention and National Conference
“Application of Clay and Allied Sciences in Agriculture, Environment and Industry”

Message from the Organising Secretary

Clay particles are the most reactive part of soil due to their charge and very large
surface area arising from tiny size of the particles [natural nano-particles). It plays a vital role in
soil physical, chemical and various other properties which help to maintain the quality of soil. It
is also considered as fundamental to exchange reactions and soil health quality which is
essential for every production system. Soil clays as nanc-material have immense use in geology,
industrial processes, agriculture, pharmaceutically environmental remediation, construction
and the like. It is therefore, important to trust that for any edaphic assessment the basic and
fundamental understanding of clay is very important. An understanding of mineralogy in
inorganic and organic soil components is necessary to comprehend the nature of soil chemical
reactions wis-g-ws soil pollution. Understanding the methods of clay modification and
properties of soil modifiers may facilitate development of agricultural management systems
which will ensure long-term sustainability of soil resources.

The Clay Minerals Society of India (CMSI) was formed in Mew Delhi in 1982 as a platform
for multi-disciplinary activities covering all branches of Clay Science, viz., Soils and Agriculture,
Geosciences and Mining, Ceramics and Refractories, Forensic Science, Drugs and
Pharmaceuticals, Petrochemicals and Pollution Control to even Clay Modelling and Origin of
Life. This year we are holding the 24th Annual Convention and a National Conference of the
Clay Minerals Society of India entitled “Application of Clay and Allied Sciences in Agriculture,
Environment and Industry” in collaboration with ICAR-National Bureau of Soil Survey and Land
Use Planning (NBSSELUP), Regional Centre, Kolkata along with our educational partner, The
Anthropological Survey of India (ANSI), Eastern Regional Centre, Kolkata,

It is my great privilege and honour to act as Organising Secretary of the Convention. |
take this opportunity to invite Scientists/ Faculty/ Professors/ Officials from ICAR, Mon-ICAR
Institutes, SAUs, Universities, State Line Departments and Allied Organisations and Industries to
grace this occasion and make the event a grand success.

~ 1o ] Thanin.
e din e emdysipadier,
— 7 Fal |

(5. BANDYOPADHYAY)
Organising Secretary

For details please contact : Organising Secretary:  Dr. Siladitya Bandyopadhyay,
(M) +91-96778435066, Ph. Mo: 033-40071774
Email: siladityabandyopadhyay@gmail.com

Souvenir and
Abstracts
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24th Annual Convention and National Conference on Application of Clay and Allied

Sciences in Agriculture, Environment and Industry

Day 1: September 22, 2022 (Thursday)

Venue: Archaeological Survey of India, Kolkata

09.00 - 110,00 hrs.
10.00 - 11.01 hrs.
11.00 - 11.30 hrs.

Morning Session
11.30 - 12.15 hrs.

Leciure Lopic

Chairman
Speaker

Allernoon Session 1

12.15-13.30 hrs.

Programme
Registration
Inaugural Session

High Tea

I'he 8™ Professor $.K. Mukherjee - CMS1 Foundation Lecture

"Present is the key to the past: Soils to Paleosols and their implications
for landscape stability (tectonism) and climate change based on micro-
morphelogy and clay mineralogy™

Dir. Saibal Ghosh, DDG Regional Mission 1V(ER), GS1, Kolkata

Dr. Pankaj Srivasiava, Prolessor, Departinent of Geology, University ol
Delhi. Delhi

: Special Session on “Soil carbon research in different agro-ecological

zones™”
Convener : Dr. DK Pal, Former Head, Division of SRS, ICAR-NBSS&LUP, Nagpur
Co- Convener r. 1), Purakayastha, Principal Scientist, SS&AC, ICAR-1ARI, New Delhi
Panelisis : Dr 1)K, Pal, Dr,'I"), Purakavastha and Dr, 3N, Ghosh
Rapporteur ¢ Dr. 5. Gupra Choudhury, Scnior Scientist, ICAR-NBSS&LUP, Kolkata

13.30-14.15 hrs.
Afternoon Session 2
14.15-15.45 hrs.
Lead lecture

14:15-15:00 hrs

C hairman

»
+

Dn.
ICAR-TARI, New Delh
Dr. 5.C. Datta, Former ICAR-Emeritus Scientist, Division of SS&AC,

Lunch Break

: Technical Session-1 “Clay Mineralogy and Mano-science™

8.C Data, Fommer ICAR-Emeritus Scicolist, Division ol SS&AC,
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ICAR-TALR, New Delhi

Co-Chairman ¢ Dr 5.8, Mukhopadhvay, Former Professor, PALL Ludhiana
Rapporteur : Dr, Debarup Das, Scientist, ICAR-TARI, Now Delhi

15:00-15:45 hrs. : Oral Presenlation

SI No.  Abstract
1, Satdev, Nintu Mandal, Mahcndra Singh, Amit Kumar Pradhan, Mainak Ghosh,
Sowvik Sadhu and Suman Lata
Synthesis and characterization of Iron Loaded Nanoclay Polymers Composite (Fe-NCPC)
and its effect on rice crop under pot experiment in a Tvpic laphiestepts.
X Ranjan Paul, Duraisamy Vasu, Pramod Tiwary, Padikkal Chandran and Shabana
Sheikh
Amorphous oxides, hydroxy mterlavered clay mimerals and organie carbon sequestration
m humid tropical (HT) Western (Ghats sols, India
3, RE. P, Sharma, B, P, Bhaskarl, R, K, Naitam1, B, Dashl1, G, Tiwaril, A, Jangir, B,
Yadav. L. C. Malay, M. Nogiva, R. L. Meena, B. L. Mina
Genesis of Clav Mingrals in Allovial Soils of Narmada River Baszin in West Coast of
Cujarat
4. Priva P. Guray and S.K. Ray
Estimation of layer charge by using clay CEC in shnink-swell soils of India.
5. Subhadip Paul, Mandira Barman, and Debarup Das
Changzes in clay mineralogy due to exhaustive removal of soil potassium,
15.45 - 16,45 hrs, : Special Session on *Application of Clay Science in Industry and
other niche areas™
Convener s Dr. S K, Sanval, Former Vice-Chancellor, BCK Y, Mohanpur
Co- Convener ¢ Dr. G, Goswami, Scicntist T, TIFAC, DST, New Delhi
Panclists Dr. A K. Patra. Dr. & Ghosh Dostidar, Dr. G, Goswami, Dr. Soumitra
Dhas
Rapporteur : Dr. Prasenjit Ray. Scientist, JICAR-TARI, New Delhi
16.45-17.00 hrs. : Tea Break
livening Scssion
17.00 - 18.00) hrs. ¢ Anpnual General Body Meeiing (AGM) of the CMSI
18.00-19.30 hrs. : Cultural Programme
19.30-20.30 hrs. : Dinncer
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Day 2: September 23, 2022 (Friday)

Yenue: ICAR-National Bureau of 50il Survey and Land Use Planning (ICAR-NBS5 & LTTF)
Regiomal Cenire, Kolkata

Yenue-Seminar Hall

Prngram nme

Morning Scssion
9.30-10:30 hrs.  : Preseotations by Awardees- Young Scientist Award and Best Ph.Df
MLSc. student! Travel Grant Award on selection basis

Chairman v Dr. S.P. Datta, Professor, Division of SS&AC, ICAR-IARI New Delhi
Co-Chairman : Do T.J. Purakavasiha
Rapporteur : D S K. Besn, Semor Scientst, [CAR-NBSS&LUP, Kolkala

Tea Break (10:30hrs. - 10,45 hrs.)

Venne: Conference Hall

10.45-14:00 hrs. = Technical Session-11
*Application of clays and clay mincrals in various ficlds®
Lead lectures + D S.P. Daua, Prolessor, Division ol SS&AC, ICAR-TARTL New Delhi

. i s Sarks Tealc T T varetivw o0 i talis
10:45-12:15 hrs D, Binoy Sarkar, Regearch Fellow, University of South Ausiralia

Chairman : D MNavan Alnned, Head, Division ol S8&AC ICAE-IART, New Delhi
Co-Chairman v D PooTward, Head, Division of SRS, ICAR-NBSS&LLUIP, Nagpur
Rapporteunr v D Dowvasu, Scientist, ICAR-NBSS&LUP, Nagpur

Oral presentation (12:15-14:00 hrs)
SL Mo, Abstract

6. Raj Mukhopadhyay, Binoy Sarkar
Engineered clay minerals for remediation of per-and polvfluoroalkyl substances in
contanunated water.

7. Suman Manna, Swcta Pradhan, Gour Hari Pailan, Subhendn Datta and Prakash
Kumar Behera
Bentonite and rice husk ash (RTIA) reinforced polymeric adsorbents for treatment of
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10.

11,

13,

14,

15

’

16.

17,

18,

wiste water I sewage fed aquaculture,

Yaidyva P.H., Zade §.P, Ghode M.K. and Adkine S.A.

Mineralegy ol Soils ol Marathwada Regmion Maharashira.

Anjali, ¥M.C. and Manjunatha Hebbara

Soilmineralogy of Kavalur sub-watershed (4D4AZP) of Koppal District, North
[Karnataka.

Neepa Dey Sanjukia Chakraborty Akash Majumder, Tanushree Adhikary,
Sourav kumar Khan and Saojib kar

Charge developed in soil mainly by organic maiter | clay component and composilion
ol clay.

Rajib Lochan Goswamee and Chubakkum Poengener

Mineralogical and Physico-chemical charactenzations of a Giran clay deposit from
Nagaland. India.

5. Gupta Chondhury. 5. Mukhopadhyay, R. Paul. P. Tiwari. J. Mukhopadhvay,
A. Halder, R. Basu

Idenuilication and Charactlerizalion ol Indo-Gangetic Alluvial Seils with Veruc
Properties

K. Karthikeyan, Ranjan Paul, T. Bhattacharyya, D.K.Pal, D.¥Vasu. R.K.
Naitamand P.Tiwary

Dverse lmphications of Palygorskuiein Use and Mamagenent of Agricullural Crops In Indian
Vertisols

Subhadip Paul, Debarup Das, Mandira Barman

Changes in cxrractable porassium in seils duc to potassium depletion.

5, Hota, K.K, Mourya, RS, Meena, ULS, Saikia and 5.K, Ray

Investigation of pedogenesis through clay mimeralogy of the lower Brahmaputra valley
of Assam at foothills of Meghalaya platean.

Javmeel Solanki , Gauray Chauhan , M. G, Thakkar

Geochemistry, mineralogy, and genesis of kaolin deposits of Kachchh, Western India
and its diverse induatrial applicarion.

I' Tiwary, D ¥asu, K Karihikeyan, Ranjan Fawl, ' Chandran and Amrila Daripa
Influence of S0il Types and Cropping systems on Active and Passive Pools of Soil Oreanic
carbon

D, Vasu, P Tiwary, A Jangir, G. Tiwari, R. P. Sharma, B. Dash, and P.
Chandran

Madelling the effect of climatic variables and land use change on soil organic carbon
in coastal soils

14,00-15.00: L unch Breal
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Chairman 1 Dr. Dipak Dutta

Co-Chairman : Dr. T. Banerjee

Members : Dr. UK. Maurva, Dr. T. Chalopadhyay, Dr. S K. Resa Dr. BP. Sharma
5L Nn.  Abstract
19. M. Basit lRaza, Siba I*. Datta, Mandira Barman, Debasis Golui, Prasenjit Ray

20,

1.

11,

23,

27,

Performance of bentonite supported nano scale zero valent iron for remediartion of
arsenic contaminated water

Bipasha Saikia, Pahari Phukan, Chubakkum Poengener and Rajib Lochan
Goswumee

Physico-chemical Characterisation of High Silica Sand and Associated Rocles from
Jiajury, Nagaon, Assam.

Deepasree A, Manoj Chaudhary, Ranjan Bhattacharyya, Abir Dey, Bibhash
Chandra Verma3, Subhash Babu. S B Singh and Vishal Nath

Soul organic carbon pools and aggregale associaled carbon under dillerent orchards
[lazaribagh, Tharkhand,

Sujit Mal., G.N. Chattopadhyay and (Late) Kalyan Chakrabart

Ellect ol microbial managemenl on vermicompostng ol slowly degradable organic
WasLes.

Prince Kumar, Ruma Das, 5.P. Dawa. Mandira Barman. Abir Dey and Y.5.
Shivay

Ellcct of long-1crm organic leriilization on Boron availabilily in soils under rice-wheal
cropping systent.

Ankita Hansdah, Sudeshna Mondal, Kallol Bhattacharyya, Pradip Dey
Cvaluation af DHilTerent Methads of Zane Application in Rice (Oryea sativa 1)
Sandeep Upadhyay, Rajeev Nandan, Abishek Shukla

Impact of Fertilizer Doses on Yield and Yield Anributes of Maize.

IPriva Singh, Sunanda Biswas, Nandita Ghoshal and Nirmal De

Dvnamics of soil organic carbon as influenced by long- term fertilization and manuring
in an Inceptisol.

Anusuiva Panda, L K Srivastava and V. N Mishra

Direct and residual effect of biochar application on erowth and nutricnt nptake of rice-

wheat cropping system.
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28,

29,

3.

31.

33,

34.

3.

38,

39,

Prabha Susan Philip and Anil Kuamar K. 5.

Suitability and sustainability evaluation of intensive rice-growing areas in agro-climatic
7oncs of Karnataka.

Sanjukta Chakraboriy, Neepa Dey , Souray Kumar Khan and Sanjib Kar

Carbon sequestration and lormation of slable carbon stock depend on somc chemical
components of soil which can control climate change.

5. B. Girdekar, P, Chandran, ). Vasu, VLV, Yenngopaland, P Tiwari and B.D.
Wanlhade

Temporal changes in soil properties under intensive cotton growing vertisols.
Khurshid Alam, Dipak Ranjan Biswas, Debarup I¥as and Avijit Ghosh

Utilization ol silicon-rich ashes and phosphate solubilizing bacieria 1o solubilize the
stored soil phosphorus in an Inceplisol.

Savon Mukherjee, Dr. Dipak Ranjan Biswas and Khurshid Alam

Phosphorus supplying capacity of an acidic Tltisol of Assam under varving treatments
Samrat Ghosh, Anupam Das, Bishnuprasad Dash, Siddhartha Mukhcerjec,
Biswapali Mandal, Sanjay Kumar, Sushant, Muneswar Singh

Perlormances of farmyard manure-, green manure- and wheat straw-based managoment
practices o C cconomy ol tice-wheal aystem

Tanushree Adhikary and Sanjib Kar

An advanced, accurale, less time consuming and cost ellective ol ol sotl lertdiy
estimation

5. Chattaraj, N. Kumar, ¥, Ramamurthy, (;.P, ObiReddy, . A, Daripa, R.P,
Sharma, R, Dash. II, Riswas and M55 Nagarajn

Development of GIS based android apps and geo- portal for soil resource management
and hyper speciral soil invenlory development in Goa siale.

Amrita Daripaa, Sudipta Chattaraja, Lal C. Malav, Ramprasad Sharma,
Ravindra K, Naitam, Dcepak 5 Mohckar, Ramamurehy v,

Heavy metals distnbution pattern m varous land uses and fractionation forms i ron
ore mine- affected soils of Western GGhat of Goa, India.

Binder Singh, Abhishek Das, Navan Ahmed and Ruma Das.

Study of cation bridging in clay humus complex under long term fertilization and
manuring 1 four different sol orders

Savani Khan, Sanjukia Mahanial, Sneha Bhaumikl, Privanka Jhal

Mineral Resource Assessment [om Sediment and Soil Geochemical Swdy- An
Exumple from the Kanker Granites. Bastar Craton, India

Sandhyarani Nayak, Parimita Moharana . Shilpa V. Khandolkar, Sneha
Gondanne.

Report an Regional Geoechemical Mapping around Baghmundi— Balarampur arca,
Purulia disuwict of West Bengal covering Toposheol lNo. 73104
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Afternoon Session

12.30-14.00 hrs. @ Technical Session-I11 “5o0il Resowrces, Soil Ilecalth and Coviromment
15:00-17.000 hrs, Cmality™ (hrs.)

14.00-15.00 : Lunch Brecak

Lead lecture : Dr. DK, Pal

12.30-13,15 hrs,

Chairman : Dr. B.I'. Bhaskar, Director, ICAR-NBSS & LUP, Nagpur
Co-Chairman : Dr 5 Mukhopadhyvay

Rapportcur v DUr K. Karthikeyan, Senior Scientist, [CAR-NBSS&LUP, Nagpur

Oral Presentativn

SLNo

41,

41.

42,

43.

44.

46,

47.

Abstract

D, Tarit Chattopadhyay, Dr.S K. Rera , Dr, S Mukhopadhyay and Dr, S,K.Ray
Soils of Rajmahal area in Sahibgan), Tharkhand.

B.N. Ghosh, Siladitva Bandyopadhyay and Subrata Mukhyopadhyay

Oiptimuam soil organic carbon estimation and 4 mile SOC adjudgement in varving
mineralogy soils of Teral region of West Bengal

S.K. Reza, G.K. Sharma, K.K. Mourva, 5. Mukhopadhyay, 5. Bandyopadhyay, S.
Iota and 5K, Ray

TImpact of traditional land- use management on soil gquality in the fragile ecosystem of
North-castern Tndia,

Siladitya Bandyupadhyay, BN, Ghush, 5. Gupta Choudhury, 8. Mukhopadhyay, T.
Banerjee, D, Durcta, J. Mulkhopadhyay. A, ITaldar, A,K, Maigra, ¥, Mohan, 5, Saha
and R. Basn

Agsessment of Soil Quality Index (801 in a Toposequence of Andaman & MNicober Islands
towards Climate Resilient Land Use Plan.

Debrup Ghosh, Mandira Barman, Debarup Das, ¥V K Sharma

Impact of silica-rich crop residucs on phosphorus release in soils.

Mavurakshi Chanda, Ruma Das, Tapan Jyoti Purakayastha, Siba Prasad Datfa and
Shrila Das

Assessment of dillerent carbon Fracuions in sludge amended Incepusol.

Shafoas, L. Anil Kumar, K. 5., Lalitha, M., Hegde, R. And Subbarayappa, C.T.
Cllimate induced land degradation in Tumbkur distniet, Karnataka, India.

Priti Tigga, Mahesh C. Meena, Abir Dey, S, P. Datta

Iiffect of phosphatic fertilizer on soil agpreeation and asercgate associated P under

conservation agriculture
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48,

L
ol

56.

7.

S8.

59,

6.

Shubhadip Dasgupta, Somsubhra Chakraborty, David C, Weindorf, Bin Li, Sérgio
Henrigue GodinhoSilva, Kallol Bhattacharyya

PXRTI-bascd smart proximal sensing for rapid soil fertility assessment and fertilizer
recommendation.

Somsubhra Chakraborty

Agriculture 5.0; characterizing soil with aiml.

R. srinivasan, M. Chandrakala, R. Vasondharal N. Maddileti and Rajendra lHegde
Characterization of Tank silts and effect on sol fertility and Crop growth in Southern
Transitien Zone of Karnataka, India.

Sushanta Saha and 5. Mohanty

So1l organic carbon lractions as indlucnced by subsiiiution of leridliacr N with biogas slurry
i dilTerent rice-basced cropping systems in a sub-humid ropical Inceplisals.,

LLK, Maurya, P, Tiwary, K, Karthikeyan, 1), Vasu, Ranjan Paul and Nirmal Komar
Micromorphological mndicators of chimate change and 1ts implication in BSE and IGE soils.
Debjit Chakraborty, Mahendra Singh, Nintu Mandal, Tushar Ranjan, Satdev and
Ankesh Kumar Chanchal

Effect of Integrated 'I'reatment of Phosphate Solubilizing Bacteria (PSB) and Nano
Phosphorus Application on Dhifferent Inorganic and Organie Phosphorus Fractions in
Wheat Rhizosphere,

K.K. Mourya, 5, ITota, P, Ray, R, 8, Meena, 115, Saikia

So1l quality assessmenl under dillerent land uses in Notth Eastern Himalaya of Tndia.
Amresh Chaudhary, MLC. Meena, S.P. Daita, Abir Dey, R.S. Bana and DML Mahala
Effect of long-term tillage, residue management and cropping systems on so1l ological
Lizalth of tamled pearl imlel-based croppimg systens ol North-western India.

Sanjib Kar

An asscssment on potassium pool by quantity- intensity parameters of some rige growing
soils of India.

Sudeshna Mondal, Dipankar Roy, Subha Chakraborty, Kallol Bhattacharyva,
Shantanu Kar, Pradip Dey

Agsessment of Efficiency of Customized Fertilizer in Paddy and Potato in West Bengal
Kanshik Saha, K. S. Anil Knmar, K. 5. Karthika. Parinita Das

Assessment of soil quality indicaters and application of machine learning approach for
prediction of soil quality index (SQL) under major mango srowing helts of Southern
Kamataka, India

Dibakar Ghosh, Dibakar Roy, R.P. Dubcey, Subhash Chander, Chethan CUIL

Impact of crop establishment, matrient and weed management practices on goil quality in
rice-wheat cropping system of Central India.

Dibyendu Chatterjee, Totan Adak, Bitish Kumar Nayak, Abhijit Pradhan, Mark A.
Sutlon. Sailkal Ranjan Das. Amaresh Kumar Nayvak

Smart-delivery of nitrate and synthetic auxin increase the vield and mitrogzen use efficiency
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in upland rice.

6l. Saloni Tripalhy, Sunanda Biswas, Priya Singh, T.J. Purakayastha and MNayan Ahmed
Agscssment of health and resilience of seil under rice-rice cropping system in an Alfisol.

6. A Jaya Kishore Kumar Reddy, Shrila Das, R. Bhattacharyya, I). E. Biswas, A.Dey,
T. K. Das, Radha Prasanna
Impact of congervalion agricullure on organic carbon pools and carben cyeling ensymes
wilhin goil aggregatles under maize-musiard sysien in an inceplisol.

f3, Ruma Das. Rahul Kumar, 5hrila Das. Ankita Trivedi and Renn Singh
Stability of carbon in sails of Indo-Gangetic plains under rice and non- rice based cropping
5YVstems,

6. Prasenjit Ray, 8.P. Datia, R K. Jena, P. Deb Roy, S. Bandyopadhyay and S K. Ray
Asscssing suilability of diflerent cxtractants for predicting available micronutricnts 1 acid
soils af North Eastern India.

65, R.K. Naitam, I".C. Moharana, A.0. Shirale, ML.5. Raghuvanshi, H.L. Kharbikar, N.
Gi. Patiland K. Karthikeyan
So1l Organic Carbon Pools under major cropping systems in Swell Shrink Soils of Purna
Vallewv, Maharashtra,

Plenary Session {17.00-18.00 hrs.)

Chairman : D DK Pal Former Head, Division of SES, ICAR-NESS&LTE, Nagpur

Members s Dr. SK, Sanval, D, S.C, Datta, Dr, Navan Ahmed, Dr, S.P. Dartta, Dr,
S.KL Ray

Iligh Tea (15.00 hrs.)
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A Mechanistic Review: Pedogenic Processes Derived Plant Available Water
Capacity (PAWC) for Rain-Fed Deep-Rooted Crops in Indian Vertisols: A
Pragmaliic Method

D. K. Pal'* and Pramod Tiurary?

YFormer Pringipal Seientist, Division ol Soil Resouree Stodies, ICAR-NBSS& LUR, Amravali Road,
Nagpur 440033

’ Principal Scicntigt, Thvision of Sail Resource Swdics, TOARMNBISATITP, Amravall Road, Nagpur
A3

=hoodi - paldilin 20 wvalioo.com

Global pedologists and edaphologists have created a huge databuse on the propertes and
management of smectitic Vertisols (cracking clay soils, CCS) but they are not adequate to
oplimize Wheir use and management. This review 1s a svilliesis of research done m the recent past
al TCAR-NTSS. WNagpur. 1o search lar real sail motsiure stalus during crop grawth. Despile the
lact thal the smectite CCS do refain the highest amouni of waler both at 33kPa and 1500 kPa.
they have limitations to both ramy season and winter crops in the majonty of CCS of central
[ndia under semi-arid wopical (SAT) envirotments due o lack ol adequate moisiute and pootr
porosity in their subsoils. Due 10 these predicaments. farmers ol central Tndia are unable (o grow
both rany and winier crops in a vear, Research indicaled that the laboraiory deiermined available
water contenl {AWC) is nol Tully released during the crop growith period, Thus, the inclusion of
AW capacity as one ol the soil parameters for sofl suitability analysis ol conan 1s inapprapriale
and mellicacious big-physical parameler because so1l mosiure alier cessalion ol rains remains at
100 kPa lor non-sodic CCS and for sodic CCS (FSP = 3 bul = 15), it remaims at 300k Pa,
Inadequate soil moistere is due (o the impairment ol soil hydraulic propertes caused by the
dispersion of smectitic ¢lays i (he presence of both Me and Na iong on the soil exchange
complex, Receni research on depth-wise sail moisiure characleristics curves indicaies that the
release of soil waler beyond 800 kPa is negligible in Vertisols, indicating the lailure in the
release of sail water bevond 300 kPa is duc o the dispersion of dominant nano-size smectite,
The difficultics in releasing soil moisture at tension at or higher than 800kPa sugpest that
moislyre in micropores is held very tzhtly by Mo- and Na- smectile clays and thus, the release
ol soil motsture beyond 500 kPa s nol significant throughouwi the depih ol Venisols, Therelore,
the calculated PAWC considening the snil water held heraeen [00-800 kPa for non-sodic CCS,
and for sodic COS, the soil water held between 300-800 kPa, showed a better sicmificant positive
correlation with cotton vields, in companison to the correlation obtained between PAWC at 100-
1500 kPa lor non-socdic and 300-1500° kPa by the carlicr method. The better correlation
highlights how fundamentally pedogenctic processes driven by PAWC controls the movement of
rainwater and its recention and release in SA'T Vermsols, Therefore, PAWC 15 a unigque bio-
physical property. which can act as a gwiding principle for the growing of deep-rooted cropsin
ahotically sressed Vertisols of Indian SAT areas. In addition, PAWC could be applbed as a
usctul parameter in further revision of agro-ccological sub-regions (AESRs) in black soils arcas
for hetter crop planning and ecosystem services of SAT Vartisals.
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Application of Nano clay in Agriculiure
5 C Datta®

*Formear LCAR Emeritus Scientist, Division of 501l Science and Agriculture Chemistry, Indian
Agricultural Research Institnte, New Dallu

*Email: samrard 2230 koo . com

Mot of the research works eu nano-clay Tor ts properlies and application have been assoctaled
with its invoelvement in the formation and properties of nanoclay composite a prodoct of its
interaction with polymer and other reactive matevial. Many low-cost clay minerals such as
kaolinite, tale, mica, ete. have been used as inorganic fillers for conventional micro composites
to enhance specified desired properties such as modulus, strenath, dimensional stability, wear
resistance, efe. The reinforcing effect of clay fillers with sizes within micrometer reoime s
relatively Tow duc to a lack of intense interaction between the filler and polymer and to Tow
aspect ratio of the fillers. Moreover, the constituents are mwmiscible, resulting m a coarsely
hlended mucrostructure with chemically distinet phases. By decreasing the dimenswons of
inorganic fillers to nanometer regime, stronger interaction between nanofiller and polymer 1s
expected with unusual chemical. physical. and mechanical properties are produced by dispersing
low volome fraction of nanofillers swith large surface arca in polymer matrices, Pristing lavered
silicate surfaces arc hydrophilic, thus they are not compatible with most pelvmers, Catien
cxchange offers an effoctive way of modifying the gallerics of the clays, therehy rendering the
silicale surlaces more organophilic and therefore, more compalible with polviners In general,
clay polymer nanocowmposites can be prepared via in-silu intercalative polymerizalion of
monomers, solution, and melt intercalation. Depending on the structure of dispersed clay
platzlets in the polvmer matrix, the composites can be classified as intercalared or exfoliated
nanocomposites. 'or an intercalated structure, the (007) peak of the ¢lay tends to shift to lower
anales due to the expansion of the basal spacing, In contrast, basal peak of the clay disappears in
the exlolialed nanocomposiies due to loss of the swuclural regisuy of the lavers. Since clay
layers constiluie a barrier 10 gases and water, lorcing them 1o [ollow a lorlucus path, the
inmroduction of nanoclavs o polymer struciures has been shown o grealy improve barrier
properties. minimizing one of the main limitations of polymer films. Indeed. many studies have
reported the effectiveness of nanoclays in decreasing oxyeen and water vaper permeabilities. In
recent vears there has been a growing interest in the usc of biodegradable polymers in order to
reduce the environmental pollution caused by plastic wastes. Starch is known to be completely
biodegradable in seil and watcr, but il lacks good mechanical, thermal and barrier propertics of
synthetic polymers and hence atlempls are being made (0 synthesise hvbrid ol biopolymer and
inorganic malerials in nano scale, such as clay which 18 kuown as bie nano composites . Bio
nane composites dre the result of the combmanon of bwpolymers and inorgame sobids at the
nanometer scale. Theses hybnd organic-inorganic matenals are extraordinanly versatle and
having fonctional propertics, as they could be formed from a larae varicty of biopolvmers
(polysaccharides, polvpeprides, protzing, nucleic acids crc) and also from difforent inoreanic
salid particles such as lavered silicates (clay mincrals). hvdroxvapaiile, silica and other mcial
oxides. These new hybrid materials are not only having good mechanical and thermal properlies
bt also have many lunctional propertes, like water and ion relention | such as superabsorbents.
some are having wood electrical conductance and electrochermeal propertiies. In some matenals,
enzymes can be embedded and may possibly act as a sensor.
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Application of clay minerals in remediation of metal(loid)s
in polluted soil and water

S.P. Datta and Arkaprava Roy
Metal and metalloid [wetal{loid)] contamination is an envirommental problem ol plobal
concern in the face of ever-increasing indusrrialization. Although, both geogenic processes
and anthropogenic aclivilies have been responsible Tor the release of pollulane elements into
warer and soil, mining and industrialization malke the largest concribution. Follutant elements
aceumulated in waler and soil ultimately Tind their way 1o edible portion ol planis, hence,
eventually get into the human and animal food-chain. Consumption af such pollutant-loaded
food materials often endangers public health, Therefore, over the vears, attempts have been
made Lo remediale metal{loid) enriched soil and water using physical and elecrrokinetic
techniques, chemical amendments, green plants and, of late, microorganisms. Clay minerals,
which have not only been inlerred as a template [or origin ol lile, in realily, the very survival
of all forms of life depends on this most reactive component of soil. Under normal and low
levels of contamination, clay minerals play a crucial role in striking the halance between
quantity and intensity of pollutans in seil, thus, prevendng the pollutants o encer the food-
chain unlike in polluted soil where naturally occurring clays fail to moderate such high level
of pollutants. This probably prompts the researchers to modify clay minerals with the
cbjecrives of enhancing surface area and interlayer spacing, altering surface potential,
introducing new [unclional groups and increasing selectivily owards specilic metal{loid)
species which ultimately increases their effectivity for metal{loid) immobilization. Nano-
particles show excellent adsorplion capacity as lhey have very high specilic surface area and
aclive adsorplion sites. However, they are prone Lo gel coagulated in agueous mediom and,
thus, need suppaiting substances to perform effectively. Clay minerals have the capacity to be
used either way ds nane-sized adsorbents or as eflicient stabilizers. Experimental data
indicate that modified clays are more effective than their original forms in immaobilizing
pollutant elements in sail and water, However, no study has been encountered which indicate
the comparative pertormance of all these materials. Most of the studies have been conducted
under controlled conditions in the laboratory. There is a need to work out the feasihility of

large-scale application of these materials, particularly tor remediating agricultural land and

rigalion water.
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Soil Carbon Research in India in Battling Climate Crisis
B.N. Ghosh*

I AR -Nanonal Burcaw of 5ol Survey and Tand Tse Planmimg (NBRS&LUP), Remonal Ceonire, Kolkma,
Sector =TT, T Block, Sall Lake, Kolkala-T00 0% West Hengal

Fomail: dnghosht2email com

Conference of Parties (COP21), Panis agreement set taraet of rise of global temperature =1.5"C
to avold climate tipping catastrophe followed by 1bt O less cmussion (COP26} by [PCC
(UNCCC) global submit and net zero emission by 2070, Reviews of lndian carbon stock by
different researches reported 23-25.2 Gt upto 1.3 m depth with carbon equivalent emission
(CTEE) of 6392 mi ftom all sowrces of agricullural land use showing [0 mille annyal
sequesirations 1¢ olfsel enussion as agamst 4 millle C8 fargel miven by [PCC (o reduce 30%
emission by 2030, Rice and wheal constituie aground 80% CEE of jotal 14% coission Trom
agriculmire, forestry and ether land use (AFOLUY. The first ever estimate of arganic carhon ((C7)
stock in Indian soils was 24.3 Pe (Gupta et al . 1984). Latter on the SOC stock has been estimated
ar 3.2 Pg in the first 150 cm soil depth and 21.0 Pe m 0-30 cm, considenng five major
phvsiographic regions (Bhattacharva et al. 2000). Recently, Dunger et al. {2013) reported in a
process-hased Dynamic Tand Tceosystem Maodel (DITM) swdy that Tndian soils have
sequesiered SOC by 2.9 Pg C lor the pertod of 1901 10 2010 with S50 stocks ranged [rom 20.3
(0234 Pe C (1 Pa — 10" g). majority of which is stored in the forested arcas in the north-cast,
north, and few scatlered repions in the southern Inclia, Pal ¢u al., (2015) reporied role of climaie
m decreasing OC m clay smectine Vernsol (Haplusterts) from hunmud to ard ecosystem.
Enhancement of S0C stock could be possible genetically engineer crops having high root
volume which release more carbopaceous exudates (Rao, 2017)More soil acidity can also
mlluence SOC sequestration by bresking down erystalline elay structure o [onn SEO minerals
(Chaiterjese el al.. 2014} Tguilibrium O nput reparied {580 22730 kg ha yr']} lollowing [irst
order kinctics of Icnkinson (1988} in difterent cropping system in LTE souls. Most agnicultural
sails in temperate regions have lost 60% of soul arganic C (SOC)Y and 753% of SOC n ropical
remions ((GGhosh et. al., 2015) Evaluation of Carbon sequestration for field erops for different
BMP {1illage, Wi Tertiliver, Tame, gvpsum & biochor i) and soils. mosidy n TTT. and 1
varies 0.6 -1.5  ha” v considered nealigible increase (0.02-0,08%) and did not included in
IPCC protocol of C credil, Conservation agricaliure (CA)Y syslem cvaluation proved shighily
higher C8 than BMP of conventional, Fyaluation of C5% in asroforestrs/foresty svstem in
different asro-climartic soils showeod much higher potential than field crops which included in
IPCC C credit as PES through REDD' mechanism for developing country. Harmonized database
showed 120.7 mullion hectare (Mha) degraded land. 70% ares water erosion and Quantity of C
lost due w0 waler ercsion in India is 11536 Tg vt Crosion conwol will help w reduce C
emission by 19-27 Tg C v ' from Tndia (Mandal et al., 2019), Under present state ol SOC
research in India, queston arises whether Indian soils can increase stock lurther under well
managed lands or present information research can be extended to small holding farmers plots
(86 %, 72 m people) for mersasing SOC stock to mingate climate cnsis and achieving
sustainable development zoal.
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Designer clay composite materials for emerging environmental eontaminants
clean-up

Binoy Sarkar
'Fulre ndustrics Instiue. Universily of South Australia, Mawson Lakes, SA 3095, Australia
“E-mails Binuvsorkiar@iuisa, ed au

Widcspread contamination of the agquatic and terrestrial cnvironment with various natural and
anthropagenic pollutams 15 obsiructing the global susiamnability because almost all couniries and
socleties are impacted by the pressmg 1ssue of environmental pollution. Remowval of
contaminants of emerging concern from water and soil 15 an urgent need for the global
community, but largely technalozically and financially constrained. Many contaminant removal
methods and malerials have not scen widespread indusirial acceplance because ol poor
conlaminam removal perlormance and/or high energy and cost requirsments lor the cleamng
process. Matural materials such as clay muinerals are mexpensive, highly reactive and availahle
abundantly throughout the world. They hold great potential for environmental contanunants
removal, both with and without medification, Owing to high catien exchange capacity, surface
arca and intrinsic surface charge, natural clay mincrals show considerable affinity to cmeraing
contamimants. The atffimty of clay munerals towards contaminant chemcals can be enhanced by
moditying the clay mineral surtace and/or via preparing clay-compoesite matenals. For example,
incorporation of surfactant molecoles. deposition of reactive nano particles or loading
microorganisms on clay mincral shave shown remarkable conlaminant adsorpion or degradation
properiies, helping to clean up contaminaled waler and soil. This talk aims (o lughlight the recent
advances in mlerdisciplinary research where clay-based surlace-modiliad and composile
materials have been applied for emerging environmental contaminants clean up, The tall will
identify key challenges for the use of ¢lay-bascd materials for contaminant treatment and suggest
future rescarch directions for developing a cost-cftective and preen clay technology to solve the
cver-increasing issuc of covironmental pollution.
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Engineered clay minerals for remediation of arsenic in contaminated water
and soil

Raj Mukhopadhyay*
LCAR-Central Soul Salinity Research [nstitute, Kamal-132001, Harvana, lndia
*-mail: rafssaciariilemaii. com

Arsenic (Ay) present slobally in drinking-, wisles, aod sroundwaler sOurces are Comtaminanls of
concern due to their long-term environmental persistence and toxicity to orgamsms, inchuding
humans. Many technolopies like coapulation, reverse asmasis. adsorplion, and precipitation have
heen used to remove arsenic from contaminated medium. However, many of these technologies
are expensive and require high energy. Therelore, development ol inexpensive and easy (0 use
techmgues 15 the need of the hour. Adsomption 1% considered low-cost and  easy-to-use
iechnology. Various adsorbents like granular aciivated carbon, biosolids, red mud, My ash are
reported to remove As from so1l and water but many of them are less efficient, having high
desorption capacity and stll do not have standard prowocol of practical seal applicauon, Tn
contrast, clay minerals are naturally available, mexpensive and having lugh cation exchange
capacily, specific surface arca and lunctional groups present on the surface. In this study, surface
engincered clay minerals (Fe-cxchanged, T-pillared, swfactant-modified, citric acid acnvated.
clay-polyiner composite and phosphate modilication) prepared using inorganic and organic salis,
polymer, surfactants have been shown better As removal capacity than natural clay minerals due
io their enhanced surlace functional groups and specilic surlace area, The maximum amount of
As was removed by Ti-pillared smectite {1506 pg g-1 ) in water. while Fe-exchanged smectite
adsorbed 115 ug g-1 As Irom soil, The interlerence of phasphale anion on As adsorpuon in a
hmary solution was more pronounced than sihicate and sulphate at pH 5.0 due to 1its analogous
nawre with As, Modilied clay adsorbents adsorbed As mainly through ¢lecirostatic auraction,
amon/isand exchange, and chemisorption depending upon some environmental factors such as
soluiion plT, backeround 1on Lypes and lemperature thal inluence the adsorpuion ellicicney ol As
on clay adsorbents. The application of Feexchanged smectite in sol @25 ¢ ke-1 reduced the
transter factor, bioaccurmlation facror and hazard quetient of As in rice crop under pot
expermment. This study aams to haghlight the advances in clay-based materials for remediating As
i contaminated water and soil as one ol the inexpensive and sustainable As remediation
strategies.
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Soil organic matter stability by clay humus-complexes in diverse soil orders
under continuous paddy cultivation

Kavitha P Jadhav', Mavan Ahmed', S P Datta’, Prasenjit l{a}"_.. Mahesh Chand Meena'

Manoj Shrivastava®™ and Debasis Chakraborty’

[. Division of Sail Science and Agricultural Chemistry, Indian Agricultural Research [nstitute, Pusa,
Mew Dielhi lndia
2. CESTRA Pusa. Mow Delhi, India.
3. Drvasion of Agricolural Physiwes, Indum Agrcullural Rescarch nstitle, Pusa, doew Delh, g,
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The atlity of sails (o stabilize soil orzanic carbom during periods of serl development s mamly
linked to chanwes 1n soil nuneralegy and other soil features. The purpose of this study 15 to
characterize clay, humic acid. and clay mmus complexes, isolated from diverse soil orders such
as Entisol, Vertisol, Inceptisol and Alfisol by instrumental methods and to determine the stability
al’ carhon i these soils, The Xeray dilTraclograms rellected clearly the dominance of illie,
smectite and kaolinite wypes of clay mincrals in Entisol and smectite, chlorite and hydroxy
interlayer minerals mm Vertisol. The dommances of smectite or illite/chlorte mterstratified
minerals in Inceptisel while kaolinite, vermiculite and illlite in Allisol were observed. Clay
humus complex of Vertusol dominated with smectute and smectite rich minerals exhibited
siamilicantly higher NaOCT rezisiant carbon lollowed by Tnceplisol, Tntisol and Allisol, TTIR
spectra ol Yertsol humie acid, highlighied prominence of aromatic C-C, strangly [T-bonded C-0O
af conjugated ketones and also the Vertisol FIIR spectra of clav-humus complex showed wecak
and reduced peaks which signily the sirong comnplexaton betwzen clay and humic acid and
mdicated higher carbon stability compared to ather sml orders.
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Soil Characterization and Organic Carbon Dynamics under Ditferent [and
Use Systems of Assam

Goutam Parida’, Shrila Das'. M.C. Mcena', Ranjan Bhﬂttl"l:-ll‘}'}-’.‘-l], Prascnjit Ray', Ruma
Das' and R.K. Singh®

Trivision of Soil Science and Agricultoral Chemistry, TCAR-Indian Agricultural Rescarch Tnsrirute,
Pusa Campns, New Trelhi- 11000 2
Division of Agronomy, 1CAR-Indian Agricultural Rezearch Institute, Pusa Campus, New Delhi-1T16012

Bl [ wortamparida TiGemail.com

Land use 15 one of the important factors that influence sol organie carbon (SOC) balances
berween storage and losses of OC from soils, So1l and climate have Tong-term effects on SOC,
while land use has a strong and direct impact. The present research was conducted to assess the
land vse impacts on SOC stock and also wvestipated the characterization of soil profile nnder
different land wvse svstems along with carbon stratificaton m cach horizon of sml prefile. Sal
samples were collected from the five different land use systems and mainly focussed on two
districis 1e. Jorhat and Golaghal district ol upper Brahmapuira valley of Assam. Represenlaiive
soll profiles from five land use systems namely Inorganic tea plantation (P1). Organic tea
plantation (P2}, Rice-lallow system (P3). Sugarcane sysiem (P4) and Ioresl system (P3) were
collected for detwiled charactensation of soils and also soils semples were taken from three
different depths (0-15, 15-30 and 30-45 cm). Morphological and physico-chemical
charactenistics were studied and somls were classified as per USDA so1l taxonomy. Sml with rice-
tallow system in the upper Brahmaputra valley had cambic horizon and gleyed subsurface
horizon and was classified as Fine fogmy, mived, fvperthermic Dvpic Dvstrudems. Organic 1ea
soil profile (P2) and sugarcane soil prafile (P4) were classified under fine, mived, hyperthermic
Tvpic Hophdalfs wilh Ap-Bw-Bl horison sequence. Inorganie (ea land use soil profile was
classified as fine, mixed, fyperibermic Tvpic Hapludults with Ap-Bt honzon sequence. Sand
content showed decrcasing trend with depth (except rice-fallow system) whereas clay content
mereased with depth but no such trend was observed with case of silt content. Patchy elay cutany
i1 the soils m the subsurlace hortzong conlumed the existence ol the argillic subsurlace horzon
of which land use system. Total organic carbon confent (kg |11'le up to 100 em depth followed the
trend Lo, Forest = Orgamc ea = lnorganie tea = Sugarcans = Rice-fallow system. Forest land
use system (PS5} had more than 12 kg m™ oreanic carbon content up to 100 em depth, it was
classilied as fine, mived, fvperthermic Typic Haplohumulis,
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Svnthesis and charaeterization of Iron Loaded Nano clay Polymers Composile
(Fe-NCPC) and its effect on rice crop under pot experiment in a Typie

Hapluestepts

Satdev”, Niniu Mandal**, Mahendra Singh”®, Amii Kumar Pradhan”, Mainak
Ghushh,ﬁuuvih Sadhu and Suman Lata®

"Department of Sail Science and Agricultural Chemistry, Bihar Agricultural, University, Sabour,
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The deficiency of Fe is a widespread alobal phenomenon. Conventinnal Fe fernlizers viz. iron
sulphate (FeS0O,. 71100 reported (o have very low nutrient use clliciency {1=3%). lence,
technelogical interventions in increasing Feo use officiency are of utmost important. Keeping this
in vicw, we have synthesized and characterized Fe loaded nanoclav polymer composite (Fe-
NCIC) and evalated the effect of Fe-NCPC carriers on growth, vield. nutrient enrichment as
well as nutnent use efficieny of Fe under DvpicHupluestepts. Fe-NCPC was syathesized using
nano clay {Bemtonite) act as diffusion barrer, acrylic acid and acrylamide act as monomers and
N, N'-Methvlenebisacramide (NNMBA) acted as crosslinker and FeSO. TH2O was added as
source of Fe. Fe-NCIPC contained 4.47 % of total Fe. Bentonite peak (7.13 at 28) disappeared 1
Ie-NCPC conlirming ex[oliated nature ol nanocomposites. Fe-NCPC was characlerized ilirough
Scanning Electron Micrescopy (SEM). Fe-NCI*C was evaluated in pot expenment under nce
crop and compared with TeSO, 7TH:0 and conirol. RDTe 100% though Te-NCPC atiribuled
highest DTPA Fo content (44,03 ma kg"} while 30% and 23% RDFe through Fe-NCPC
slaiistically al par as comparcd (o TeS04 7H:0, Fe-NCPC 100% ingrcased gram (12,97%) and
straw {12.66%) wield as comparced to FeS0,. 71100, RDFe 100%, 50% and 25% level of Fe-
NCPC significantly enhanced 1,28 ma por”’, 114 ma poi”'and 1.06 mg pot owal Fe uplake by
rice as compared to ron sulphate, respectively, Fe-NCPC 25% recorded highest Apparent
Recovery of Fe (ARFe) (13.20%) and Agronomy efficiency (AE) (043 g ¢y followed by S0%
and 100% RDOFe through Fe-NCPC as compared o FeS04.7H:0. Thus, Fe-NCPC was found to
be the most efficient Fe carner as compared to FeS0, VH.O. Fe-NCPC proved to be an
mnovative and promsing Fe fernhzer formulation which needs evaluanon under field
experiment on long-renm basis.
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Amorphous oxides, hydroxy interlayered clay minerals and organic carbon
seqquestration in humid tropical (H'T) Western Ghats soils, India

Ranjan Paul®, Duraisamy Yasu, Pramod Tiwary, Padikkal Chandran and Shabana Sheikh

Division ol Soil Resouwree Sludies, [CAR-Mational Burean ol Soil Survey and Land Use Planning,
Amravan Road, Nagpur 240033, Maharashira, Tndia

Fmail: ranjan relicnceld@ gmail com

In acidic humid tropical (1IT) soils of India. phyvllosilicates remain mostly as hydroxy
interlayered minerals (1HM) which 1s caused by the abundance of amorphous metal oxides
(oxvhydroxides). Generally these soils are enriched with orpanic carbon (OC7) (==1.0%) in the
surface 30 cm depth. In contrast, highly smectitic, non-acidic and calcareous soils of semi-arid
troprcal (SAT) climate of India under long-tenm best management practices, OC seldom crosses
1% Therelore, a svslemalic sludy was carried oul Lo undersiand the role of amorphous oxides
and TTIMs in OC sequestration, using three spatially associaled clay enriched soils viz, (a)
Verlisols (Tyme  Haplusteris, Pl), Alhsols {Typic Haplusialls, P2y and  Mollisols
(VerticArgimstall, P3), located = 1000 m above MSL and developed from weathered basaltic
parent material of the Deccan platean area under 1T climate. These soils are under agriculture,
srassland, and broad-leaved forest, respectively. The pH of 1'1 was higher (7_1-7_3) than Alfisols
(5.9-0.5) and Molhisols (53 96-5.08). Molhsols have lugher OC (122 %, m the surface 30 o)
ihan Vertisols (1,02 %) and Allisols (1.09 %), Soil CEC s higher m Verisels (53-70 emol p kg’
') than the Mollisols (30-46 cmol p kg ) and Alfisols {(18-20 cmol p' kg''). The Vertisol clavs
ol P1 are dominated by partially hydroxy-inierlayvered smectite and vermigulite whercas thal of
P2 {Alfisoly and P3 (Mollizel) by kaolin (1118/K). Amorphous oxides of Al and Fe (ammenium
oxalate extractable) though caused lowennyg of soill CEC due to higher hvdroxy-mterlayvering in
layer silicate munerals in Alfisols and Mollisols as compared to Vertsols, contnibuted positively
to the soil oreanie C as observed from the R values (0.20-0.38). The results showed soil acidiry
duz 10 proluse vegelation, causes the breakdown ol the cryslalline clay minerals and liberales
amorphous metal oxides thai are preferentially adsorbed m the interlayer wemplaics of smectite
and vermiculite to make them as TS, 1Y and kaolin. The free amorphous metal oxides in the
soil matrix is stabilized with the soil oreanic €, Therefore, under acidic condition amorphous
metal oxides become more active minerals than 1IMs in sabilization of OC. These novel
pedogenic processes are of fundamental importance in OC sequestration i soils, which may help
the researchers w0 develop proper mansgement prolocols W enhance the OC stalus m carben
impoverished soils.



24% Annual Convention of The Clay Minerals Society of India and National Conference on Souvenir and
“Application of Clay and Allied Sciences in Agriculture, Environment and Industry” Abstracts

Genesis of Clay Minerals in Alluvial Soils of Narmada River Basin in West
Coast of Gujarat

R, P, Sharma®, B, P, Bhaskar', R, K, Naitam', B, Dash’, G, Tiwari', A, Jangir, B, Yadax, L,
C. Malav, M. Nogiya, R. L. Meena, B, L. Mina
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213001

TCARNBSSELTUP, Amravan Roud, Nagpur, Maharashira-440033
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Clay munerals play a substantial role for the plant numrient management mn crop production. Soils
ol recent and old alluvial plaing deposiied by Narmada river in Bharuch disiricl were mvestigaled
for thenr mineralogical makeup and clay mineral genesis. The alluvium of both the sites 1s
derived from basaltic parent matenal of Amarkantak plateau, Anuppur district of Madhya
Pradesh. Eecent and old alluvial plaing are the part ol Narmada river basin and there are very lew
impressions of local geological formation 1.e. Jhapadia formation. Smectite was  found
dommnating mineral m ¢lay and sill Tractions ol both the plains, The clay lraciions i soils ol
lower plain contain sienificant amount of smectites which bufters the plant available nutrients as
per requirement. Mineralogy of silt size fraction was similar to that of clay size cxcept for the
higher conlent ol quarts and leldspars. The smectites was mamly inherited rom basalis in the
clay fraction of old alluvial plain bur partially it was transformed from mica in recent epoch.
sumilar kind of munerals throughout the profiles, suggested that the minerals were not formed
during the post-deposition peried ol the soil [ormation. These minerals were inherilted or altered
fram the parent matcnal during transpartation. This transformation of mica 15 belicved to have
occurrad 1o the semi-and climatic conditions both duning transportation i recent plain and after
the deposiiion ol the alluvium m old plam. The mereasing smounl of smectites rom he sill w
the clav fractions at the cxpense of mica was observed (n soils of old plam. 'This suegests carly
stages ol weathering ol biotite o mixed-layered minerals. The ratio of 001 and 002 basal
reflections of mica was more (han unily, sugecesting the presence of both biotie and muscaviic
muca minerals. The mica 1sderived from the parent rocks or repofassication of weathered biotitic
e 1 soils ol recentl alluvial plans mwnly cullivated for banana.
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Estimation of layer charge by using clay CEC in shrink-swell soils of India
Priya P. Gurav'* and S.K. Ray'
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Study has been dome to evaluate the layer charge of shnnk-swell soils by using clay cation
exchange capacity (CEC) method. The so1l samples were collected from the five established sml
series of shrink-swell soils of India. The total, tetrahedral and octahedral CEC were measured in
this expenment by using the methods of Jaynes and Bmgham (1987). The charge densities were
calculated with the eorrected CECs by using surface arca method and formula weight method in
which surlace area method gave relatively higher octahedral charge than [ormula weight method:
this 15 because the external swface has also been included in case of surface arca method. The
resulls showed (hal the sails ol Akola series (0059 10 (0.66) have high 1o1al charge densily by
formula weight method followed by smils of Teligt series (.53 o 0.63) and Panjan senes (.50
o 0.64), The Loal charge densily ol Khert series and Nimoene series were 0,48 10 (.66 and 0.37
to .60 respectively. It 15 observed that the 60 o 64 % of the total charge was due to the
ietrahedral charge in all the five soil series,
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Changes in clay mincralogy due lo exhausiive removyal of soil polassium

Subhadip Paul'’, Mandira Barman', andDcharup Das'
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soil serves as (he natural potassivm (K) reserve [or plant nutrition due presence ol K-bearing
clay mingrals, Continuous removal of soil-K over {ime under intensive aoriculiural praciices can
remove g large amount of nonexchangeable-K (rom the nderlayer position of 201 clay mingrals,
leading to their alteration. Thus, we have conducted a laboratory cxperiment to cxhaust
potassium Trom live different soils (red, black, acidic alluvial, alkaling alluvial, and calcarcous
alluvial sonl) of Incdia and observe its cffect on clay mineralogical changes. We used 0.1 N Ba(ll;
solution to continuously deplete soil-K for 45 and 90-days. The clay muneralogical study was
carried out in X-ray diffractometer taking basally oriented clay samples, saturated with K (air-
dried and heated at 550 *C) and My (awr-dred and glyveerol-solvated). Results revealed that the
relalive peak areas ol illite and illue’smectite miersiatilied mmerals m all Mg-saturated-
glvcerol-solvated samples have decreased over time with the advancement of leaching. In K-
saturated 550 "2 sample ol red soil, peak miensily ol ihe poorly erystalling illite has decreased,
resulling in a sharpening ol well crystalline illite peak. In black and acidic alluvial soils. peals ol
illitc/ehlorie miersiraiilied mingrals became broadened with the expense of chlorile and 1lliie on
day-45 but the arca again decreased on day-20. lowewver, in calcarcous and alkaline alluvial
soils, owerall illite peak argas have decreased with time, These indicate that most of the K-
hearing 2:1 clay minerals have substantially lost their interlayer-K. resulting 1n a drastic change
11 their mmeralogy.
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Engineered clay minerals for remediation of per-and polyvfluoroalkyl
substances in contaminated water
Raj Mukhopadhyay' und Biuuyﬂarkur;
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Per- and polyfluorcalky] substances (PFAS) present globally in drinking-. waste-, and
groundwaler sources are conlaminanis of cmerging concern duc 1o their long-lerm cnvironmenial
persistence and toxicity to organisms, including humans. Due to high stability of PFAS
compounds, their remediation in contaminated waler is quite dillicult. Clay mincrals with or
without modification have bezen shown to remove PFAS compounds from water. Natural
aluminosilicale clay minerals, oxidic clays (Al Fe, and 51 oxides), organoclay mincrals, and
clay-polymer and clay-carbon (hiochar and sraphene oxide) composite materials have shown o
remove PFAS compounds in bulk amount. Clay adsorbents adsorb PFAS mainly (hrough
hvdrophobic interaction and electrostatic attraction depending npon some environmental factors
such as solution pH, natural organic matler, background ion (ypes and ionic sirenglh that
influence the adsorprion efficiency of PFAS on clay adsorbents, Advanced clay modification
approaches  such  as  clav-biechar  composiles  and  clav-anchored  nano-catalysis  and
migroorganisms hald potential to further improve PFAS remediation via enhanced adsorption-
iransformation mechanisms. Tlus presenlaiion aims (0 highlighi the advances in clay-based
materials for remediating PFAS in contaminated water as one of the mexpensive and sustainable

PFAS remediation siralegies.
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Bentonile and rice husk ash (RHA) reinforced polymeric adsorbenis lor
treatment ol wastle waier in sewage led aguaculiure
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Around TP of water resources in India are used for agriculture and ground water is utilized o mecet
around 80% of domestic water demand which ultimately leading to the rapid deeline m the ground
water table. Due to the growing demand of freshwater by agriculture and other sectors, aquaculture is
now prachiced in waste water in several parts of India ke West Benwal, Bihar, MP, hMaharashira ele.
Waler ellluents Fom aguaculiure mdusiries and halcheries are rich 1o morganie oulrents vie. nirales,
miries, ammonia, sulphates and phosphales ele. which ulumalely deteriorate the waler quahty. So
Uedlnenl and reuse of waste water 15 of greal uoperancs o Indimn aquaculiure industey. Clay
minetals and agri-waste were used as adsorbents [or envirommental remediation. In this study
polvinenc adsorbents emploving benlomie and nee husk ash (BHA) were syulhesized by [ree rdical
polvinensation. The synthesized adsorbenls were characlerized [or thewr physico-chemical properiizs
viz. [unctional group by IR cluvstallopraply by XED, water absorbency ete. Waste water was
colleciad lrom dilTereni sewage led berries of East Kollkata Weilands, ‘The sewage led bherry waler
was analysed Tor several waler quality parameiers and was found that high amount of ammaonia,
phiosphate, nicate, hardoess ete. und less dissolved oxypen content of the sewape fed pond waler. The
adsorbents were tegted for their eMMiciency in reating wagte water collectad Mrom sewape led
agquaculture by batch adsarpiion lfor some waler qualilty parameters vie., phosphate, nitraie, ammonia,
hardness, soluble iron ¢e, Bemoval ratio of toxicant varics Trom FO-20% Tor all the adsorbems,
Phosphate concentration was reduced ta 0.5- 1.0 ppm in the treared water fram initial concentration of
=30 ppm. Likewisc, total ammonia and hardness load was significantly reduced in the treated water
after adsomption. Thus these adserbents are proved to be effective far treatment of waste water nsed

in sewaee [od agquaculiure,
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Mineralogy of Soils of Marathwada Region Maharashtra
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The XRD analvsis of soils of Marathwada reeion of Maharashtra, the silt fractions of Entisals,
[nceptisols and Vertisols imdicated that the silt fraction contams smectite, venmiculite, mica,
kaolin, feldspars, quarle, scolilcs, chlorite and plagioclase, The presence af small amount of
zeolites in silt fraction improves internal drainape and act as soil modificr. The mica is composcd
of both brotite and muscovite due to the ratio of peak height of 001 (10 nm) and 002 {0.5 nm)
reflection of mica 1s more than onc and close to two. The XRD analvsis of total clay fractions
mdicated that the total clay fracton of smectite, venmiculite, chlonte, kaolimite, polygorskite,
mica and [eldspar. The smeelite was found 1o be lutle chlorile as evidenced by broadening
towards lower angle side of 10 nm peak after heating the K saturated sample at 350°C. This
smectite 15 low charge one as confirmed by the expansion of smectite beyond 14 nm after
alycolation K saturated heated at 3007 C. The mica of total clay is more towards the muscovite
character as evidenced from closeness to umity of the rano of peak hesht ar 007 w0 002
reflections, Thus, the presence ol biotite in sl fraction and 11s absonce moioial clay [raction
mdicated depletieon of biotite dunng natural weathenng The presence of 14 mm peak m K
salurated sumples and heated al 550 C indicales lhe presence ol chlonle and pedogemc m vngo.
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Soil mincralogy of Kavalur sub-waicrshed (4D4A2P) of Keppal Disiricl,
North Karnataka

Anjali M C#', Manjunatha Ilebhara® and P. L, Paiil’

Departmenr of Soil Science and Agricultural Chemistry.
" Assistant Professor (Contractual), Collese ol Agriculture. University o' Agriculture and Horticultural
Sciences, Shimoga - 377 204, Karnataka, Tndia

- Professor, College of Apmiculiure, Universily of Agricullural Seiences, Dharwad - SRO003, Kamalaka,
Iz
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The so0ils of Kavalur sub walershed ol Koppal disiriel, Karnalaka are inheritad [rom granile-
eiieiss under semi-arid climate at an average elevation of 463 27 m ahove mean sea level. The
mineralogical composinon of these sols was investigated using X-ray diffraction technmigue. The
soil samples ol lwo depths of nine pedons belonging 1o dillerent soil seties wete subjected (o
mincralogical studics 10 asscss their mincralogical composition. These nine pedons represcrled
both red (GHT and MRD scricsy and black (BDR, AWD, KVR, RNK, MTL, BGP and DL-7
seties) soils pedons. In case ol elay muneralogy ol red soil pedons, the kaolin {indicalive of
mixed mincralogy ) was dominanl among sceondary clay mincrals [ollowed by smcclilc w the Ap
horizon. In the Bt horizon, smeclite was dominant [ollowed by kaolin. In addidon 1o secondary
mingrals, ¢lay sized particles alsa contained primary minerals like mica, quartz and feldspar, Red
soil pedons had more kaolin content than black soil pedons and its content decreased with depth.
[n contrast, smeclilte conienl was quile low and ils conlent increased with depth. The black soil
pedons showed relatively higher content of smectite than kaolin, The ather mineral present was
guarts. In most of the black soil pedons, smectile content increasced while kaolin and quaris
content decreased with soil depth,
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Charge Developed in soil mainly by organic maller, clay componeni and
composition of clay

Neepa Dey , Sanjukta Chakraborily, Akash Majumder, Tanushree Adhikary, Souray
Kumar Khan and Sanjib kar

Deparoment ol Agriculral Chemistry and Soil Scicnee, Tnstitute of Agriculural Science
Universily of Caleutla 5172, Hazra Road, Kolkala- 700019, Tndia
Email: devieepalit gmafl.com

A ostudy was conducted o mvestigate the relanon between sol chemcal. mmeralogical
composition and surface charge charactenstics of some selected tropical sotls of east and north
east Tndia. The objectives ol this swdy were 10 analvee the electro-chemidcal charge
charactenstics of soils 1 accordance with point of zero charye (PZC) and pH-dependent charge.
Special attention was paid for pH and electrolyte concentration i equilibrium solution so as to
relate the charge characteristics with dispersion hehavior of clays, The surface charge of variable
charge constituents depends on the T'h and wmie strength of soil solution. Orgame carbon
stromgly affects the vanation of negative charge with pH, but sesquioxide orallophone s
respomsible for positive charge variation. Variable surface charge is attributed to the ionization of
functional groups on organic matter, hydrous I'e and Al oxides, and edge sites on clay
byprotonation and deprotonation processes. Results used the difterence between the soil pll
values measured in 1 M KCland Relatively lower value of PAC along the depth, mostly affected
by organic matter, clay content free I'e and Aloxides. Result shows that PAC values decrease
with ingreasing organic marter content and ingrease with increase in scsquioxides content,
Cwvaluated Charge characteristics indicared that the montmeoerillonite was the typical clay mincral
with permanent charge. Soil charge formation is regulated by the amount of organic matter,
namre and amount of clay component, congentration of scsquioxide and allophen,
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Mineralagical and Physico-chemical characterizations of a Girujan clay
deposit from Nagaland, India

Rajib Lochan Goswamee and Chubakkum Poengener?
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In this study a swelling clay belonging to (irggan clay stage and belomging o middle Tipam
series deposits of Miocene geological age were collected and analysed. Different representative
clayvey soil samples were collected from Chumoukedima distriet of Nagaland, India. One of the
focal point of attraction of the clay was its high water hyvdrational swelling property and some
consequent possible mndustnial applicaiions ol il The argillaceous samples were air dried,
homogenized by standard coning and quartering technique, verucal ball milled using ceramic
halls, sieved through mesh of -400wm. dried in 40°C and finally further eround in planetary hall
mills. The sophisticated sample analysis was mamly carned out by powder XRD. High
[Resolutiom XEM, Solid State NME and XPS. For XRD, different analytical methods such as,
alass mounted oriented thin films, non-oriented packed random powder-XRI3 and bacle filled
random unpacked XRID combined with ethyleng glveol swelling treatment was carned out, The
results showed the presence of predominant amount of kaalin along with smaller amounts of
montmorillomie, illile, quarle, muscovile, rutile cic. SEM-EDXA indicated that stacked lavers
wilh nano pores in the basal planes. Wlich may be one of the causes of high waler mteractivity
ol the clay. These nauno pores may be imporian rom the eatalysis and separation application
perspectives. Interpretation from solid state NBME as well as XPS data gave the close up
structural details where isomerphous substitution of $i*” by A’ in the clay wetrahedral layers
was abserved which resulted in generation of a negative surface charge giving further possibility
ol waler hvdration and swelling. Aller thorough physico chemical characlerisations  like
determiation of Auderberg plasticily index, construction ol Shepards ternary diagram, Winklers
plot the clay sample were [urther used [or [abrication ol ceranuc barrier lor application m waler
treatment.
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Identification and Characlerization of Indo-Gangetic Alluvial Soils with
Fertic Properties

S. Gupta Choudhury'”, 8. Mukhopadhyay', 8. K. Ray', R. Paul’, P. Tiwari', J.
Mukhopadhyay',A, Nalder', R, Basu'

'ICAR- NBSS & LUP, Resianal Centre, Kolkata-700091, “ICAR- NBSS & LUP, Nagpur—4003 3
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Indo-Crangetic plamns contribute the major share of the Indian food basket. Soils developed
through alluvium deposition of Ganga and other rivers show a wide range of variations, which
has not been reported earlier in 1:250000 scale as compared to 1:10000 scale. The different
landforms like voung alluvial plains, different active alluvial plains have been developed in
Holoceng ety and are larzely distnbuied m the eastemn and notth-eastem parl of Maldah disoict
of West Bengal. Khanf nice 15 the dommant crop of this remion tollowed by mustard’ wheat
potato! fallow depending on the avalability of the irrigation water in 2abi season. The detailed
study of land resource mventory at 1:10000 scale for the whole Maldah distnict, West Bengal.
revealed that a considerable portion of the young alluvial plains are occupied by dark coloured
clay tich soils with swelling and shrinkage properties. These soils are sliehtly acidic Lo slightly
alkaline in reaction with > 40% clay particles within the soil solum. The high CEC (=22
cmolp+ke ) and COLE wvalue (.08 1o 0.17) also conlirmed the presence ol smeclitic clay
minerals in Lthe sopils. The resulis of X-ray dillraciion analysis (XRD) revealed the presence ol
chlorite and smectites with other mixed minerals in these types of soils. These so1ls have been
classilied under line o clayey over [ine-silly, mixed, hyperiehermic, VerlicEndoaguepts with
varialion m phases. The diswibution ol these soils with Ferdic properties have laxonomically
been delined and demarcaied at 110000 scale map.
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Diverse Implications of Palygorskitein Use and Management of Agricultural
Crops inlndian Vertisols

K. Karthikeyan®, Ranjan Paul, 'I'. Bhattacharyva, D. K. I'al, D. Vasu, R. K. Naitam and
P.Tiwary

ICAR-Matonal Burean of Soil Survey and Land Use Planning, Nagpur—H4H) {133
*Emils K Karthikeyani@icar.gov.in

Several soll properties contribute to soil health, some are vield-enhancing, and some are vield-
reducing. However, only a few are available on the mdex soil properties of fibrous nunerals-
containing soils on crop viclds in semi-and tropical regions, In this present study, Vernsols from
three states (Guyarat, Maharastra and Chhattisgarh) were studied and assessed the mplication of
the Mg-bearing minerals (Palyeorskite) in the management of agricultural crops. Generally, this
mineral 15 present n the sodic black sotls of Central and Western India in both rainfed and
irrigated systems. 1L resiricls the dramage ol black soils (Mpg/Cadegl: 1), mdicating the Mag-rich
chemical environment, which canses senous impediments to the management of rngated
agriculiure. Magnesium as an exchangeable calion, in turn, is knawn 1o decrcase aggregale
stability and to enhance the dispersivity of the soil clay fractions. The nature and depth of its
oecurtence will decide the boon or bane 1o the agriculiural sysiem lor crop growih,
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Changes in extractable potassium in soils duc o polassium depleiion

Subhadip Paul, Debarup Das®, Mandira Barman
vision of Sol Sewenee ind Agneuliural Chormsiry, ICAR-TARL hew Delln
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I assess the extent of potassium (K) release. associated changes m extractable K. and find out a
sensilive tethod for momitoring changes m so1l K ostatus, o laboratory experiment was conducled
with [ive major soil tvpes ol India, vie. acidic alluvial, alkaline alluvial. calcarcous, red, and
black. 5ix sels (replicated) ol soils were leached separaiely [or 7, L3, 30, 45, 60, and 90 days
with 0.1 & BaCla. Adler each Ome inlerval, the sotls were leached with waler 10 0mes Lo retnoyve
excess BaCl:, dried w1 air, processed and passed through a 2-mim sieve, and used lor K extraction
by various methods, viz. 1 A NH4OAc ipH 7)., 1 3 HNO; (boiling lor 10 munutes), and 0.2
MNATPB {comtact lnes of 11y 24 b and 7 days). Percenl change mexiractable Kowilh tespect e
ihe initial value was calculated [or each of the exiraclion melhods and was regressed againsi the
total K released. Dillerential release ol soil K was observed up o 25" leaching. Aller thay, all the
soils showed similar K release dll the final extraciion step (Le. 90™). llence, there is an
indicaiion that under exhausiive K depletion aller cerlain amount of K release, il becomes
independent of inilial K status and soil properiies. However, cumulatve K released over 90
cxiraciions followed the order black soil> red soil= alkaline alluvial seil= calcarcous soil> acidic
alluvial so1l. The regression coellicienls revealed thal NaTPB exiraclable k. irrespeciive ol
contact tme and soil Lype, 18 more sensildve o soil K depletion than the NH4OAc exwractable K
Among the three contact tmes cmploved 1.c, | 1, 24 h, and 7 davs, | 1 appeared 10 be the most
appropriate one (o show changes in soil K stalus caused by K depletion as the relalionship
herween por cent change in NaTPR-K (| h) and taral K depletion showed the highest cocfficient
ol variation E_R?j valucs [or four of the five soils. Ilence, to moniter changes in soil K stalus
under exhausuve K depleiion, one should opl Lor NaTPB-1 h methed insiead ol the commonly
practiced NIL/OAc method.



24" Annual Convention of The Clay Minerals Society of India and National Conference on Souvenir and
“Application of Clay and Allied Sciences in Agriculture, Environment and Industry” Abstracts

Investigation of pedogenesis through clay mineralogy of the
lowerBrahmaputra valley of Assam at foothills of Mceghalaya platean

S. Hota'', KK }Tuury‘al. R.S. Meena!, U.S. Suikia'und S.K. Rn:.'l
TCAR- National Burcau of Soil Survey and Tand Use Plyming, Remonal Cenire, Jothat, Assam
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The present study was aimed to understand the renesis of different soil tvpes found across three
different landforms: alluvial plaing, wplands and inselbergs of (he Rangjuli block, Goalpara
district, Assam through the study of mineralogy. Soil samples of representative pedons from
different soil types were analyzed for their clay mincralogy vsing total clemental composition
(Si, Al Ti, K. Na. Mg and Ca). molar ratios (5102/R;0;:, K;O0/ALLO,). clay CEC and weathering
indices. The resulls revealed thal study area is dominated by kaolinitic clay minerals with
dillerent proportions ol 2:1 type and other intersiralilied clay munerals. Advanced silicale
weathering of Muvagueniic Lndoaguepis of the alluvial plamsof north indicated the deposition of
highly weathered materials by Tldek viver from Garo hills of Meghalaya, and mica- smectite
mixed laver minerals of biotite gneissic origin from Meghalava plateau. The alluvial uplands of
the north with nearly level slope, were found to be Ohyaguic Kandindalfs bearing the dominant
mingralosy of Brahmaputra mainstream with  inherently low  activity clays of kaolinitic
dominance, with traces of mica. [hoentic funudepisof allovial plain of west showed
intermediate silicale weathering with dominant mincralogy ol coarser sizc [ractions of Hdek river
having ligher proportion of vermiculile. The Lvpic Flocudults and Tvpic Kandivdulisol the [ool
hill of south bear the mineralogy ol the mselbergs and sediments ol the river siteams originating
[romm the Mcghalava platcau, which aller shifing their course have Ll the soils 1o develop in-
sifu, beaning higher proportion of kaohmitic mumerals, along with  hydroxy-mter]layered
vermiculites. On the side slope of inselbergs, with similar parent mineralogy and less intense
weathering, soils were classified it Tepdc Hapludaffsindicated lngher proportion of the 2:1 clay
mineral. However; mineralogy similar to that of foothills developed mto $ipic Kandiaguodfsin
the namrow valley due to level topography and poor drainage condition.
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Geochemisiry, mineralogy, and genesis of Kaolin deposits of Kachchh,
Western India and its diverse indusirial application

Javmeet Solunki' , Gaurav Chauhan', M. G. Thakkar'
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Kaolin  deposits of Kachchh, Western India were mvestigated  with  mineralogical,
physicochemical, and geochemical characteristics in order to ¢lucidate the penesis with the
potential of industrial applications. The sampling of kaolin deposits was carmed out from all
three physiegraphic divisions of Kachchh. iz, the Kachchh Mainland, Wagad TTighland, and the
[sland Belt resion. The geochemical characterization of the kaolin was determined using X-ray
Muorescence spectromelry (XRTY Turiher, mineralogical properties were assessed 1o identily and
gquantify the mineral phases using X-ray diffracoon (XED). The Scanming Electron Microscopy
(STM) was used o determine the micre-morphology of kaoling, Diagnostie physicochemical
tests like color, brightness, whiteness, pH, particle size distribution (*SD) was performed for
severdl possible industrial applications. The results of geochemical mdices, including a chemical
index of alteration {C1A), chemical index of weathering (C1W), and the index of compositional
vartabilily (ICV) were compuied 1w delermmine the weallering condilions of e kaohn and their
different sowrce rock types for the evolution of gencsis. The major oxide of the kaolin from
Kachchh was dommated by S10., ALOs, FeoOn and 110 While kaolinite 1s the major
phyllosihicate present in (he deposil. accessory minerals are quariz aoclhite, muscovile, analase,
and ilmenite. Major, trace and rare earth elements peochemistry of the clay fractions from the
study sugeest the provenance and environmental condition ol Creltaccous-Tertiary  kachin
deposits of Kachebh. On the basis of the results obtained trom mineralogical, geochemical, and
diagnastic analysis, the deposiis would require a heneficialion process 1o remove 1he existing
impurities in order to optimize grade and recovery. Further, the suitable application could he
ceramics, cosmelics. rubber, plasiie, paims, and paper indusiries, Thus, the siudy has ihe
potential to contribure i improving the economic development of kaolin industmies m the regon.
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Influence of Soil Types and Cropping systems on Active and Passive Pools of
Soil Organic carbon
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Sorl orgame carbon (SOC) improves soil’s structural stability, water-holding capacity, nutrients
avallamhty, support the wrowth of  so1l orzamisms, and helps 10 mitigating adverse effects of
climale change. S0C 15 generally classilied mio aclive pool (very labile and labile SQC) and
passrve pool (less labile and non-labile SOC), which arc influenced by soil twpes, land
use/cropping svstems and other management practices. Hence, to understand the effects of sail
types and land use‘cropping systems on different SOC pools, sol samples of semi-and
bioclinates were collecled [rom seven benchmark sites of Pemnsular India. Collected soil
samples represent three soil orders (Inceptisals, Vertisols and Alfisols) supporting six cropping
systerns (tainfed collon, wngaled vce, tmigaled meze, ramled horsegram, rabn sorgluom and
orange orchard). Soil samples were analysed for the active and passive pools of SOC content
al 0-30 and 0-100 cm sml deplhs. Analyiie results mdicate that m all the soil types and
croppmg systems, the active pools of S0C were higher (57-73% tor 0-30 cm and 44-68 % for 0-
100 em) thun 1ls passive pools (27-43% [or 0-30 cin and 32-36 %4 [or 0-100 cm). The active pool
was the hishest (69 %) 1n Typic Haplusterts with irmgated horticulture for 0-30 em and for 0-100
em depth, the active pool was the highest in the soils of Typic Haplustalfs with irripated maize,
The highest amount of passive pool was observed in Typic Haplustepts wath migated nce for
hath 0-30 cm (42 %) and 0-100 em (56 %) sol depths. The highest passive SOC pool 1 the
soils with 1rrigated rice 18 due o the continuous rice culivation and lower seil pH i the sub
sonls, Although results supgest that there 1s not much varianon in the active pool of SOC across
the so1l types, the higher values would suggest that the land use/cropping systems have
stemificanl tole n stommy aclive pool of SOC. Therelore, swlable crop management praclices
need to be adopled for the carbon sequestration in the soils of semi-ard bioclimates.
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Mudelling the effect of climatic variables and land use change on soil organic
carbon in coastal soils
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Effect of climatic varables and land use change (from 1990 10 2018) on soil organic carbon in
coastal soils of south Gujarat was modelled uwsing lingar ANOWVA and random forest (K1)
regression, To assess the cffoct of land use chanee on 50C, land use of the vear 1990 and 2018
were used. The seil profile data ol 1990 (n—31) represent grassland (21), cotion (16) and millels
(14) [rom arid, semi-arid and humid climates whereas the data of 2018 (n—-206) represcni
grassland (31}, colon {80, plantation {42), rice {26} and sugarcane {33). Fesulls indicated (hal
climate dominantly influcnced soil organic carbon (SOC) bul significantdy up 10 20 cm depth
only during 1990, SOC decreased with depth under all the (hree climales in the order of Humnid
&l Semi- arid &g, Arid. BF regression analvsis showed that soil inlrinsic properties controlled
SOC conlent m wpsoll. Chmabie vanables were weak predicors ol SOC al all depihs. Land use
change after 1990 affected 50C content and 2018 1t 15 lnghest in the smls under plantation and
lowest in the soils under cotton whereay soils under sugarcane, rice and grassland have similar
SOC content up W 50 cm. Hoewever, the relanonslups of 30C with chmatic varables mean
annual rainfall and potential evapo transpiration were highly significant (P &It 0.0001) for all
the depth intervals contracting the linear ANCVA model results. Moreover. RE regression results
indicated that SOC was controlled by the interaction of climate with land use during 2018, The
study results indicate that change in land use significantly improved the SOC content in the
coastal soils of Gujarat.
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Performance of bentonite supported nano scale zero valent iron tor
remediation of arsenic contaminated water

Vid, Basit Raza', Siba P, Datta, Mandira Barman, DcbasisGolni, Prascnjit Ray

1 Division of Soil Science and Agricultural Chemistry, [CAR-Indian Agnicultural Research
[nstitute, New Delhi
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Arsenic {As), relerred (o as the “king ol poison’, 15 a colourless, tasieless and odourless race
element found throughout the environment. High groundwater levels of As can be attributed to
reologmeal causes aszociated with As bearing mineral dissolution which s further aceelerated by
indiscriminare withdrawal of gronndwater. The iron (Fe) based adsorbents are very effective and
widely used to remove arsenic from water for making it safe for human consumption, lowever,
their practical ficld application is, so far, limited owing to their slow adsorption kinctics, and low
adsorption capacity. In this smdy, we have synrthesized a low- cost hentonite supported 7ero
valenl nano e 0 (B-nZV1). We have achieved a maximum removal capacity ol ~200 mg g -1 for
As (V) by bentomite based nZVI{B-nZVT) as opposed to -354 mg g -1 m case of bare nZV]. The
reduced As adsorption was due to hentonite shell which protzets the mner nAV 1 core from rapid
corrosion, This was shown by observing the transmission electron microscopy (T'UM) image of
bentonire based zero valent iron (3-nZV1). The ageing study of the adsorbents confirmed this by
showing significant reduction in as removal by barc nZ¥ 1 even at 60 days of incubation {Nose =
250mg L -1}
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Physico-chemical Characterisation of High Silica Sand and Associated Rocks
from Jiajuri, Nagaon, Assam

Bipasha Saikia®', Pahari lekmll, (’hubakknm ]3'|r:er|ginm~r2
and Rajib Lochan Goswamee®

"Chemistry Deparment, Assam Kariranga University, Moabund, Tarhal, Assam

‘Department of Environmental Sciznce, Napaland University, Lumami, Nagaland

“Mulerials Seienes ind Technolopy Division CSIR-NEIST Jorhat Assam 785006
samples were collecled Irom whal is known as high-qualily glass sand lrom the Tajun area ol
Nawaon, Assam for academie purposes. The physicochemical analysis of the selected portions of
the rock samples was carried out (o delerming their composition and nature of the micractions
between component portions. Accordmgly, the elements present and the levels at which they
oceur was studied with the help ol difTerent high end sophisticaied mstruments, Accordingly, the
rock and sand samples namely JIAS001, JIASS00Z, JIASO03, JIATS004 T1A/R005, JIAS006,
TTASOOT and JTA/SO0S as cbiamned lrom DGM Assam were analvsed. Trom the classical
analysis the percentage composition of silica was dominant mn all the cight samples (600 to
21.9%) and ihe conlents al’ other imporlant oxides (in %o wiiwl) e, (AlaOs+ TeaCh) CaCl MeO
and Fza0): were also vaned among the samples. The presence of these elements 15 confirmed by
[IX analysis, The surlace ol the rock samples was lound (o be layerad siructures, one stacked
over the other by FESEM, The crystalline phase of the samples was found ta be mastly quartz by
powder XRD. Kaolime was found as nunor crvstalline puneral phases o some samples.
Thermal analysis showed very low weight Tass 6l 1000°C,
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Soil wrganic carbon pools and aggregate associated carbon under different
orchards in ITazaribagh, Jharkhand

Deepasree AL, Manoj {-.'Imud]mry], Ranjan Bhattachary 3'111. Abir DE}-':“. Bibhush Chuanidra
Verma’, Subhash Babu®,S, B, Singh* and Vishal Nath*
TCAR-Indian Agricultural Research Tnstitute, GaoriaKarma, TTasaribagh, Tharkhand
TCAR-Tndian Agriculwral Rescarch Tnstitute, New Delhi
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Land-use systems mvolving [oresi, agro-lforest and orchard syslems are crucial from the carbon
(C) sequestralion point ol view. The current study evaluates soil aggregation, soil carbon
[ractions and soil aggregate associaicd carbon under diffcrent perennial horticultural cropsviz,,
Mango, Guava, Litchi, Aonla, Sapota, and Baelim Hazanbagh, Jharkhand. The total sml orgame
C ranged from 440 g ke w0 1210 g lqg" in surlace soils and 3.80 1o 10.10 g kg™ in subsurlace
snls. Surtace sol (0-15 cm) had a greater carbon accumulation than sub surface layer
nrespective of the vegetation. Orchard systems recorded higher values of total Sol organie €
(SOC) compared to fallow lands, The total S0C was highest under Bael orchards, followed by
Cruavas in the surtace 0-15 cm so1l. On the other hand, mango orchards registered highest values
of total SOC7 1 the sub-surface so1l layer. The guava systems reported highest values of lable )
whereays recalcitrant C was maximum under mango orchards, across the seil depths, The
permanganate oxidizable C, water soluble C and microbial biomass C followed the order:
(uava= Bacl™ Mango™ Sapota™ Litchi> Aonla™ Fallow land. The propertion of aggregate size
fraction at both the lavers, followed an order of macro-aggresate™ micro-aguresate™ silt and clay
fraction, in all the orchards, In surface laver, Guava orchard showed highest proportion of
magro-aaorepates, whereas, in sub-surface laver, Sapota reaistered highest proportion of macro-
aparcpates. A decreasc in the aggrepate associated carbon content with decrease in the agarcgate
siz¢ fraction was obscrved in all the orchards. Among the orchards, macro-aggrcgale associaled
carbon was found to be highest in gnava orchard tollowed by Bacl, whilc carbon associared with
micro-agercoate and silt! clay was highes! in Bacl.
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Elfcet of microbial management on vermicomposting of slowly degradable organic
wastes

Sujit Mal*, G.N. Chattopadhyay' and Kalvan Chakrabarti’
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The posaibility of wnproving the pace ol vermicomposiing ol bamboo leaves, a slowly
degradable organic waste with high ccllulolytic materials, with the help of some micronrganisms
having proven elliciency of degrading such resistamt compounds was investigated in this study,
These leaves wore mixed with cow dung at 1:10W"W) ratio and treated with differcnt
combinations of frichodermea viridae and Plueroissafarcasy using five  treatments and four
rephicates under randonuzed block design. Pentodic samplings were done at 13 davs mtervals and
ihe samples were analyxed (or pH. microbial biomass carbon (MBCY, mmcrobdal regpiration
(ME). caton exchange capacity (CLC) and easily mineralizable nirogen (CMN) for assessing
ihe rate of decomposiion, MBC values were found 1o be (he lowest in the control series whale
vermicomposting treatments helped to improve the MBC values due to better microbial prowth
n earthworm gut. Introduction of frichoderma vividae and Ploeroassaforcasn, mdividually and
also m combmation, inereased the MBC  wvalues significantly  over the conventional
venmeomposting series. lnoculation of these microorransms o the vermicomposting treatments
resulted 1o incremsents m the ME values also and the lughest increments were obtamed w the
freatiment with 30%  TrichodermaNp. and 50% PlewromsSp. The CTC values ol the
vermicomposts were found to remain ar higher Tevels and the EMN stamis also increased under
the treatmants wiath different combinations of the added microbes. The study showed that the
decomposition process of such slowly degrading organic wastes can be improved substantially
through integration of such cellulose decomposing microor ganisims with vermicomposiing.
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Effect of long-term organic fertilization on boron availability in soils under
rice-wheat cropping system
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Boron (B) 1s an impertant morganic micronutrient that 15 required for normal crop growth and
gquality. The concentration of plant available B m soil 15 greatly mfluenced by different soil
factors especially the orsanic matter content and plant demand. Therefore, the present
investigation was conducted to study the depth-wise distribution of soil 3 in relation to soil
propertics, plant B concentration and its uptake in rice-wheat cropping system under long-term
organic managemenl praciices. The soil sample was collected [rom three depths, ic., 0-0.15,
0.15-0.30 and 0.30-045 m, available B was extracied by hol CaCl; (HCC), mannitol-CaCl-
(MCC) and salicvlic acid (SA). The uplake ol B by plants was calculated [rom B concentration
and biomass vield of crop. The contents of availlable B extracted by HOC, MCC and SA were
decreased along the depth from surface {0-0.15 m) to sub-surface (0.30-0.45 m) layer m a
magniticde of 25.6, 34.4 and 45.6%, respectively. Application of organics inereased the amount
of available B over the control and among the organics highest increase was recorded where
farm vard manure (I'YM) was applicd alenc or in combinations with other oreanics, The =ail
prapertics could explain 46 to 49 variability of available R in sail. Compared to control the
application of organics increased the total biomass yvield, B concenration and B uplake of crops
by 28.6, 22.8 and S3.2%, respectively. Among the three exuactants, HCC was emerged as Lhe
best exiraciants in the organically (realed Inceplisol.
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EvaluationofDifferentMethodsofZinc Application inRice( Oryza sativa L.)
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A field expeniment was conducted to evaluate different methods zine application in nee in terms
ol vield and nuirient conlenl ol rice, posi-harvest soul lerlily and zine use elliciency by using
STCR (So1l Tesl Crop Response) based lertilizer recommendalion. The expeniment was laid oul
i a randomized block desiim at Central Research Farm of Bidhan Chandra Knisha
Viswavidyalayva, Gayeshpur, Nadia, West Bengal during the Aoroseason of 2022@owing nice
(var. [E'T 4786) as test crop, Results revealed that soil application of #n @ 35 kgha™ with one
folwr spray at flowenng stave twmed up with maxmmum yield of rice gram and straw. The
erowth and vield annbuting parametcrs of rice were also improved with this treatment. The
concentration of Zn in rice srain and straw was found maximum with two foliar spray of “n at
maximum tillering and flowering stage followed by soil application of “n @ 5 ke ha”' | onc
foliar spray at tlowering stage, But the uptake of Zn as well as N, P and K by rice grain and
straw was found maximum with soil application of Zn @ 5 ka ha”' | one foliar spray ar
flowering stage. However, the availability of Zn in soil was found maximuam in soil applicd Zn
(@10 ko ha followed by soil lone foliar spray of Zn. Application of S kg 7Zn ha™ with one foliar
spray at Howering stage has the highest ellicicncy (190 %) among other weauments, which was
about three-lfold higher than with seil applied Zn. Thus, soil +loliar application of Zn ollers a
uselul means [or enriching rice grain Zn concenlration and conlributled owards enhanced Zn-use
cllicicncy by rice.
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Impact of Fertilizer Doscs on Yicld and Yield Actributes of Maize
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A field experiment was carried oul during Kharf 2020 at Rani Lakshmi Bai Central Agricultural
University, Jhansi, U 1o study the eflect ol [erilizer doses on vield on hybrid maize 7361 The
soil was sandy=loam in texture having OC4 2gka™ The crop was sown on 06.06 20 and harvested
on 20.10.20 ysing seed rate of 20 kehawith inter and inira row spacing of 40cm x 20em,
respeclively. The nutrilional needs laken lor study were 80.40:40045 ko ha™ ol N:I"K:5 applied
through Urca, S5P, MOP, 5 Benlonile and Zn EDTA 0.53% spray, respectively. The tcatmenls
consisted of Ty Control, T- 100% N, T; 100% P, T, 100% K, T- 100% NP, T.100% NPK, T
100% NPES, Ty 100%% N P K b § Zu. The experiment was laid on randomized block design wilh
above cight wreatments and replicated thrice. The significantly increasc in yicld was oblained
under T (NPK) 3.0 and Ty, (NPKSZn} 3.55 tha' over control f.e. 1.8 tha™ crop without lertilizer
application. Treatments Tw, Ts, Ty, Ts reported the values of vield 2.26, 24 2 48, 2 Rtha',
respectively. Therelore, it was observed thal maizc is a high nuticnl consuming [crtilizer
responsive crop thus complete dose ol lertilizers was [ound 10 be benelicial lor improving yield
and quality of maize. Furthormore, treatment Te significantly recorded higher arowth artributes
viz., plant height {176.4 ¢m), mamber of leaves per plant (7.4), leaf area per plant (1826 cm”) and
vield attributes wiz., cob length {152 ¢m), cob weight {181.2 g} and test weight (250,42 g) as
compared to other meatments. The use of fertilizer doses had not shown any significant effect on
organic matter content and bulk density of soil.
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Dynamics of seil organic carbon as influenced by long- term fertilization and
manuring in an Inceptisol
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An understanding of the dymamics of soil oreanic carbon (SO0 as affocted by aoricultural
practices 15 cmcial to mamtaim soill productivity and nuogatne global warone. [t was
hypothesized that difterent soil management practices and orgame matter sources applied to soil
would change the carbon allocation mto different pools. A long-term {34 vears) field experiment
was  conducted 1n an  Inceptisol to examune  the effects of muneral  fertilizer
andfammyardmanure(FY M japplicationonlabileandstabi hizedpoolotsoillorganiccarbon( 50C) 501l
samples were collecled alier harvesiing of rice from the [ollowing six (reaiments vie
(Conwol {30 N PR ) TO0MNPR Oy 30 NPR T FY M0 Y M{vi 0% Y Mal 0-15 ¢m,
1530 cmoand 30-435 ¢m gl deplh ol long=lerm Tertility experiment under AICRP project with
rice-lentl cropping system situated at Agriculmural Resgarch Farm of the Institure of Agriculmiral
Sciences, Banaras Tlindu University, Varanast, The combmauon of NPK ferulizer and organic
mamare significanty inereased the 50O (54.1%), MBC {82.4%), Min-C{39.1%) and [i-
srlucosidase activity (83.7%) over control at surface layer and decreased with increasing soil
depth. Thigher SOC content in recalcitrant pool under NPKIFYM treatment showed that
application of FYM facilitated SOC stabilization. The NI'K +FYDM treatment madea positive
mfluence on SOC content m bolth surface and subsurlace lavers. Therelore, the applicalion of
FYM 1 comunction with muneral fertilizers 1s essential for enhancing SO levels for
maintaining good soil health under rainled rice-based cropping system of middle TGP,
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Direct and residual effect of biochar application on growth and nutrient
uptake of rice-wheat cropping system
Anusuiya Panda', L K Srivastava' and V.N.Mishra'
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The influence of rice, wheat and pigeon pea biochar on crop growth and nutrient uptake varies
based on the (hree Lypes of biochar applied with dillerent levels of ferlilizers. We observed that
the treatments ol 100 %EDF +Rice Biochar ii5vha, 100%RDE +Maize Biochar g5t/ha and
100% RDF + Pigeon pea Biochar (250 were [ound 1o be significantly higher values on plant
height, number of tillersim?®, panicle/spike length mamber of erains per panicle fspike grain and
straw vield aver 100% RDE and sole application of biochar on rice and wheat crops during both
the years. The N, P K and micronutrients uplake (Fe, Mn, Zin and Cu) in grain, siraw al haivest
were [ound w be significant. The highest value of nitrogen use ellicicncy was recorded wunder
treatment 100% RDEF + BB @ 5t'ha in rice, while in treatment 100% RDF + PB @ 5t'ha was
recorded in wheat and the highest mean of phosphorous use efficiency was recorded under 100%
RIDIT 1R @ Stha in rice, while 50% RO 1T PR @ St'ha was recorded in wheat, Similarly, the
highcst potassinm use efficiency was recorded under 100% RIDIT 1 PB @ 3t'ha treatment during
hoth the years ol rice-wheat cropping system. However, polential ol pigeon pea, maize and rice
hiochar with inorganie fertilizer application improved the crop yield.
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Suitability And Sustainability Evaluation Oflntensive Rice-Growing Arcas In
Agro-Climatic Zones Of Karnataka
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Land quality of nice-growmg pedons were assessed at twenty one taluks covering eizht out of ten
asro-climatic zongs with three main ohjectives as w charactienize and classify the intensive rice-
growing soils tn different agro-climatic zones of Karnataka. A study was executed to know
problems and potentials of rice cultivation and studied soils were evaluated to assess the
stlability and sustamabilily o rice production syslem. Seil profles were excavaled and sol
samples were collected horizon wise to study the morphological, physical, chemical and fortility
charactenistics. Climatic analyvsis was also done for the soils. Based on soil taxonomical
classification, soils of Dharwad, Hangal, Slukanpur, Channagin, Davanagere, Mandvya fall under
Allisols and sodls ol Sindhour, Belgaum, Halival, Arakaleud, Harthar, T. MNarsipur and Bantwal
were classified under neeptisols. Siruguppa, Gangavatl, Khanapur and Sorabapedons fall under
Vertisols and Shorapur and Manvipedons were clussified under Andisols. Viugypet and
Kundapurapedons were classilied into Titisols. Tand switability studies revealed thal Sindhnur,
Gangavau. Belogum, Khanapwr and Shikaripurpedons are highly suitable for paddy cultivation.
Bantwalis rated as currently non-suitable for paddy due to fertility constraints. Soil oroamc
carbon stocks studies revealed (hat Bantwal and Shikaripur soils are having very hizhland quality
with soil orzanic carbon stocks {22.96 and 16.55 kg m™ respectivelv). Least SOC stocks (kg m™)
and low land quality was seen at Davanagere (4.68). So1l quality index caleulared revealed thar
hirhest sonl gualily mdex of 0.925 1s obluned lor Belgaum sonl ellowed by Smdhnur (0.777).
Nascd on sustainability cvaluation, Shikarpur was lound 1o be the most sustamable with high
suttability for crop, high rice productivity levels of 4 88tha, while maintaining very highland
guality. Sindhnur, Belgaum, T. Narsipur and Khanapur were also found to be sustaimable.
suslamabilily can only be achieved by maintaming high yields withoul diminishing Tand qualily,
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Carbon sequestration and formation of stable carbon stock depend on some
chemical components of soil which can control climate change
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In (his work an cvaluation is donc on sorl organie carbon and as well as organic matier pool io
find out a carbon sequestration index which possess a direet relationship with climate chanpe.
Twenty five different soil ssmples from forest, adjacent deforested and pasture land were
analyzed in the laboratory to assoss vanous tvpes of carbon stocks.  All these soil samples
analyse chermically and vanous carbon stock hike Sol orgame carbon, humic acid, fulvie acid,
humin was cxtracled  and esfimated rom these seils and characlerizes by various experimental
tools. On analvsis 1t was observed that some chemical component snhances the carbon
sequestration power of soll. BTy value increases where as cation exchange capacity reduces
drastically with deforestation. On analysis it was established that molecular weight, aromatic-
aliphatic ratio, =COCH. - OH [uncuonal groups and woial acidity reduces with declining [orest.
Inignse vegelalion possesses more carbon sequesiration power which is reflecied from organic
pool analysis 1s a good index for restoring clunate change.
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Temporal Changes In Soil Propertics Under Intensive Cotlon Growing
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The investigation was cavied out to evaluate the temporal changes in soil properties under
intensive cotton growing Yertisols in the CICR research farm, Panjn village of Nagpur
(Maharashira). In the rescarch lamm of CICR, colon i3 bemg cultivated under dillerent
managemeni praciices. Here we have discussed aboul comparisons ol the soil properties [or
knowing the eflect of land use and management on the dyvname properies of soil. For that
purpose, we have selected three different lacations and representative soils were studied under
different managemant practicesviz. 1) Organic cultivation with the application of vermicompost
and grecn manuring 2) A soil with inorganic cultivarion with the application of recommendcd
dosc of [erlilizer used along with inscelicides, and 3) Virgin or undisturbed soil with no crop or
tallow. The sol properties of these 3 sites were compared for changes due to management
interventions for surface (0-25cm) and subsurface (25-50cm) layers. The comparsons of
termporal data indicated that most of the dyvnamic soil propertizs changed with time in organic,
inorganic and undisturbad soils under colton cullivalion. The sHC decreased 1 all soils whereas,
organic carbon increased over a period of e (23 and 10 %, 23 and 26 %) in surlace and
subsurface sols of organic and norganic systems. Bull density decreased about 15 and 6 % i
surtace and sub-surtace layers of soils m orgame system. Caleium carbonate has decreased in
organic as well as undisturbed svstems whereas in intensively cultivated soil it has increasad.
The swdy shows that the organically managed soil management sysiem had better vicld as
compared (o other soil management systems. The prevalent svstem ol managemenl praclices
inereased Lhe organic carbon m soils and decreased the B, sHC and pH of soils and inorganic
carbon tends to increase in soils, T'hese trends of chanees in soil properties could be a threat to
the cotton cultrvation, "I'hese issues need to be handled with proper management intervention,



24" Annual Convention of The Clay Minerals Society of India and National Conference on Souvenir and
“Application of Clay and Allied Sciences in Agriculture, Environment and Industry” Abstracts

Utilization of silicon-rich ashes and phosphate solubilizing bacteria to
solubilize the stored soil phosphorus in an Inceptisol
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The nced of the hour is to find cut altcrnate sources of Si for application in farmlands for
ulilization of native phosphorus (P) reserves in seils: and such sources should simultancously be
cost-elleciive, environmenl-[riendly, and suslainable. Sugarcane bagasse ash (SBA), rice husk
ash (RILAY. and corn cob ash (CCA} are cxamples of such Si-rich wastes, produced in large
quantitics in developing countries Like [ndia. We cxplored (wo cost-ellective and cco-Iricndly
strategies for native soll Posolubihzation: sitheon (S1)-rich agro-wastes (as 51 source) and
phusphate solubthzng baclena (PSBY. An meubanon study was conducted tnoan Incephisol Tor $0
days at 25%C under field capaoity moisture. A factomial completely randomized design wath 3
factors. namely: 51 sources (three levels: SBA, RHA, and CCA), PSB (two levels: without PSB.
and with PSB): and Si doses [three levels: no Si (Sig), 125 (Si251 and 250 (Sizzn) meg 51 kg™ soil]
was followed. The P-release kincties followed an exponential function, while 51 release kinetics
followed a lincar function. A signiticant increase was observed in cumulative P release (P) duc
to the application of the Si-rich wastes and PSR, and their interaction was also significant
(F=0.03). Also, soil biological propertics (selecled chnayme activilics and Microbial Biomass P}
and dillerent [raciions of I" i soil (SL-P. Al-T', Fe-I’, organic '} were inlluenced considerably by
these realimenl combinalions. T can be concluded that these S1-nch agro-wastes along with PSB
could be ulilizcd 10 exploil the scrvice of nalive P in susiainable crop production.
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Phosphorus supplving capacity of an acidic Ultisol of Assam under varying
Lreatments
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Phosphorus (P). an essential element for plant limils crop production under delicient condition,
Morcover, Pouse elTiciengy s generally in the ranges of 15-20% under best nuirient managemaen
practices on lonyg duration crops. Thus, study of P supplying capacity of soil has sained much
importance. In recent ime, sustainable outment management and crop producton is a
challgnging 1ssuc as enhanced use of chemical Tertilizers causes reduction moyield of crops on
repeated application for several vears. Thus, study of nutricnt management practices focusing on
organie mpul use s o parliculardly moporiant mo the presenl contesl especially o the acidic
Ultizol of North-Castern Hill Regiong of Indig which have greater P lixing abilily, The main gim
of the study was to investigate how P osupplyinge capacity of soil is affocted under different
OCZAnIc nurent management treatments inlong-duration sugarcane cropping system. To address
the issue adsorption-desorption study o P was performed and resulls revealed thal the plots
recetving the external P source showed a reduction in P adsorption. Adsorprion data of P oweare
fitted to Freundlich and Langmuir moedel describing an excellent fit. [n the Freundlich model, the
parameler ‘3’ deseribing adsorption characleristics had imvariably reduced aller irealmenis with
organic manwres o norganic Polertilicers or lime, In the Langmuir sotherm,  maximum
phosphate buttenng capacity was reduced 1 treatments receiving morganic fertilizers, orgame
manuras and lime over contral. The adsorpuon daia showed thal there was a reducuon i
adsorption capacily alier application of orgamic manures specially, m the plols where oranic
carbon content was high The hime treated plot had a positive effect m reducing 1* adsorption
s ximma and thereby increasing s davailabiliy. Besulls of deserplion study shows, (e soils under
different treatments which adsorbed more P released less. Desorption index value indicating the
hysteresis property of soil to added nutrients 1s also reduced in all the treatments over control
plot, indicanng greater recovery of added P in form of fertilizers or manures. Thus, combined use
ol organic lerulizer seurces could be [ollowed under erganic nuirienl managemeni praciices
under sugarcane which will aid i mamtaining *-supply to erop for a longer period.
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Performances of larmyard manure-, green manure- and wheal straw-based
management practices on C economy of rice-wheat system
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Implicd by the 4 per mille” initiative, world is now putting cfforts to devise C cfficicent
management practices by maximzing sl carbon {C) sequestration, and on other side,
minimizing environmental C cmissions to keep the slobal temperature increase below 2°C. In
this context, the present study was conducted on a 34 vears’ rice-wheat svstem in an Inceptisol of
Indo-Gangetic plain Lo nvesiagale C elficiency of [requently pracliced nulrient managetmneant
practices; no fertilizer application{CK}, application of 50% of recommended doses of fertilizers
(NPEK) to both crops, S0%NPK to vice and 100%NPK to wheat, 75%NPK and 100%NPK to both
the crops, 73% NPK+25% N ihrough wheat siaw or [armyard manure or grecn manure o 1iee
and 75% NPK 1o wheat, 30% NPK 150% N through wheat straw or farmyard mamire or green
manure to nice and 100% NPK to wheat. C sequestration vate (Mg C ha™ ™) and C emission rate
(Mg COs ha™ ') under the INM pracrtices (0.32-0.58; 13.9-21 4) was significantty higher over
the TN practices (-0.04 to 0.21; 90-12.6) and CK (-0.10: 58). C emussion per unit of C
sequastralion in soil was sigilicantly lower under INM praciices (31-46 Mg CO- h-Ig" C _~,-"J
over the IN practices (61-183). Under INM, I'Y M-basced practices were more C cfficient (31.9)
than green manure (44.6) and wheat straw (44.8)-based practices. Hence. FY M-hased practices
should be promeoted morc 1o the lanmers” Oelds io sequester more C in soil eflicicntly and with a

less C footprint,
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An advanced, accurate, less time consuming and cost-effective tool of soil
fertility estimation
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Calcutta.
FLmall T iy T amatl com

Soils are onc of the world's most important resources, and their protection, maintenance, and
improvement is critical to the sustenance of life on earth. Soil fertility is one of the important
factors in controlling viclds of the crops. The soil fertility cvaluation i3 the most basic
prerequisite for ellicient land use planning. Tn this study we assess soil fertility by a more
advanced, accurate, less time-consuming and cost effective tools of soil surface charee
esiimation. For this purposes, 25 surlace sml samples were collected [tom [our dilTerent states of
liastern and North-castern India. We assess and cstimate physico-chemical propertics, Net
charge, varable charve and base saluraton on these sl samples by chemical analysis.
potentiometne titration and 10n retention methods. On estimation and analysis, it was established
that i the armount of net charge m so1l 15 = 40, that sml 15 comsider as highly erale sol, whereas
the amount of net charge in between 10-4) 15 considered as medium fertile so1l and soils wath

amount of net charge < [0 are non-lertile in nature.
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Development of GIS based android apps and geo-portal for soil resource
management and hyperspectral soil inventory development in (;oa state

S. Chattaraj” , N. Kumar®, ¥. Rmmunurlhyh, G.P. ObiReddy®, , A. Duripa”, R.P. Sharma®,
B. Dash”, H. Biswas” and M.S.8.Nagaraju®

‘TCAR- National TBureau of Soil Survey and T.and Use Planning, Nagpur, Tndia
TCAR- Mational Burean of 501l Survey and Land Use Planning. RC Bangalore, India

il ebartaral forigdgmeil com

Inventorving land resources for the betterment of the farming community 15 cructal for achieving
suslainable agriculiure goal. Development of andreid based mobile GIS application and Nalonal
s0il geo=portal 15 lestimony lowards achieving the goal. GIS (echnique is (ime ellicienl and cosi-
elleclive technology o develop cepspatial database [or large number of farm and (aronng
comrnulics. Llowover, such geo-database needs (o be wanslormed mio meaninglul information
[or unplementation purposes. Android GIS app and geo-portal are clleetive and handy dimtal
toals that pive the planners, exeeutors, researchers and farmers an casy and interactive way of
accessibility to these data in a scientific manner. Mobile GIS apps for documenting hyperspeetral
soil mlormation sysiem of Goa state LvSoll (yperspeeiral soil mlormation system) has been
developed. The mebile apps are novel in nature and have unique capabilities in the actual field
apphization, The details of mobile app and its navelty and utihity are discussed in this paper. The
apps are capable of visualizing, diszerminating, shaning and also dats nunmg of the available
information in a digital manner. All apps have information such as: Administrative layers (Statc
Boundary, Thstrict Boundary, Taluka Boundary, Panchavat Boundary and Cadastral Boundary)
therehy reaching out to the rescarcher, planner and farmers in a more rcalistic manner, Tt alse
provides the easy way to reach location facihity in hierarchical pattern like State, Distniet, Taluka,
Panchayvat and Cadastral level. The legend mformation s also available. The Apps can also
chsplay real time locanon of the user through GPS enabled location tracking. The App will be
updated at resular intervals based on the technological developments as well as user’s feedhack.
In another etfort to eliminate redundancies and duplication of efforts as well as o enhance
consistency. standards and sharable protocols, “CGoa Bhoomi Geoportal - a soil database gateway
[or the Goa state 18 developed o build a mulu-domain spatial soil information system [or
sustainable utilization of natural resources of the country. Goa Bhoomi geoportal together with
the HySoul app mighi bridge the gap of natural resource mnformation usage through making 1t a
seamless calaloguing system ol geo-daiabase. The apps and geo-porlal thus developed wall
benefil the researchers, students, planners, executors and [armers related Lo the giale of Goa.



24" Annual Convention of The Clay Minerals Society of India and National Conference on Souvenir and
“Application of Clay and Allied Sciences in Agriculture, Environment and Industry” Abstracts

Heavy metals distribution pattern in various land uses and [ractionation
furms in iron ore mine-affected soils of Western GGhat of Goa, India

Amrita Dill‘i[}iln:'m, Sudipta Chnttaraj"""? Lal C. Malav", Ram prasad Sharma®, Ravindra K.
Naitam®, Deepak 8§ Muhekar®, Ramamurthy V.*

[CAR-National Bureau of Soil Survey and Land Use Planning. Nagpur, Maharashtra, India.
“Present address: ICAR-National Bureau of Soil Survey and Land Use Planning, Reoional Centre-
Kolhata, West Bengal, India.

“TC aR-National Burcan of Soil Survey and Land [ee Plannine. Regional Centre- Tdaipur, Rajasthan,
Tnia,

ICAR-Natonal Burcau ol Soil Survey and Land Use Planning, Regional Centre- Bangalore, Kamalaka,
India.

"Correspondence to: Amrila Daripa. 1CAR-Natonal Burcau of Seil Survey and Land Use Plamming,
Regional Centre, Salt Lake City, Sector-11, Kolkata- 7O(H91, West Bengal, India.
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(ioa is 2 hindiversity hotspot and a major iron ore producer state in India. The smdy investipated
land use based heavy metal (HM) distmibution pattern and fractionation forms surcounding an
won ore nune. Geo-reterenced so1l surface samples and profile samples of 38 and 8 respectively
were collected from three land vse types- agnicolture, fallow and patural vegetation considering
munimum SO0 m omterval. To detenmine the regional backeround concentrations of HMs, an
additional 1en soil sample were colleclad lrom unallecled areas. Inductively coupled plasma
alomic emission specirophowomeler (ICPADLS) is used 10 analyze heavy melals in collecled
samples. There was no signilicant dilTerence observed among the land uses lor organic C (%)
(1.6-2.1} and clay content (%) (39.9-449) In all the land uses. mean swface total 1M
concentration exceeded the background value. Fallow (106.30= 69.09) and agniculture (103 43x
.01} had sigmificantly highzr lead (Ph) content as compared to natural vogetation. [leavy metal
accumulation n soul profiles showed a drastic reduction In concentration below plough laver i
Callewe land indicating snthropogenic sources ol ongin. Prineipal component analvsis revealed
lead (Pb), Cadmiwm (Cdy and Cromium (Cry metals” higher assoctalion with mining aclivily,
Weak acid solible fraction of metals posed low o medium risk valies. Thongh pTT (5.21-53.35)
ol the soil is Tow hut clevated OC and clay percentage had a wndeney w accumulale abundani
heavy metal in unavailable form duc to chelating offect. Thus so1l had higher pool of unavailable
residual heavy metals as compared to available. Overall the land uses are in medium sk
category and site specific management 1s requisite of the tnime to maintain the balance of this
fragle ecosystem with anthropogenic activities i long un.
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Study of cation bridging in clay humus complex under long term fertilization

and manuring in four different soil orders

Binder Singh*, Abhishek Das, Nayan Ahmed and Ruma I}as
Pivision of Soil Science and Aymiculiural Science, ICAR-TART New Delln 11002
Bmadl bindersing S8 amail com

Clay-humus complexas (COMFE) were 1solated from 4 soil orders (Inceptisol, Alfisal. Varsol,
Mollisol) by aqueous dispersion. ‘The treatments comprised of control (no fertilizaton), 100%
NPE (100% of recommended M, I' and K through fertilizer), 50% NPE+ 50% of recommended
N supplied through etlher [arm vard manure (I'YM) or cereal residue (CR) or green manure
(GM). Bridging cations like Ca™. Mg™', Fe''?', A" were extracted with 0.1 N ciirate, 0.1
EDTA. sod 0.1 smnmoemum oxalale al pH 7. Ca”' is domipanl in the Incepusol clay—humus
gxiraci. Tn Allisol sample apart [rom monovalent calions. bonding is mainly through AP The
extract from Vertisol sample containg little Fe™™ ar AP and major bonding is through Ca™ 1n
Mollisol Ca™™, Ma™ and Fe'™% are all involved in honding. Trrespectve of all the soil types
EDTA showed better extraction of Ca™™ and Mg™ compared to citratz and ammonium oxalate
whereas ammonium oxalate showed better extraction of A In Inceptisol and Alfisal AlY

content was the highest under NPK + CR and lowest under control. Application of NPK + GM
or NPK + FYM or NPE+HCR showed better bndging cations over control m COME.
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Mineral Resource Assessment from Sediment and Soil Geochemical Study- An
Example from the Kanker Granites, Basiar Craton, India

Sayani Khan*"?, Sanjukta Mahanta', $Sneha Bhaumik" ", Privanka Jha'
'Geological Survey ol ludia, Central Region, State Univ Chhattisgarh, Raipur-4920140, [ndia

*Present Address:Genlogical Survey of India, Eastern Repion, Stats Unir West Benpal & Andaman-Nicabar
Tslamds, Kolkaa-T000%1 g

} Present Address:Geological Survey of India, Eastern Region, State Unit: Odisha, Bhubaneswar-751012,
Inghia
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Geochemical mapping wilh undvariaie and muliivariate siaiisiical approacheshas been applicd lor
natural mincral resource assessment and anvironmental-medical 15sues dentification in parts of
Kanker district, Chhattisgarh, [ndia. The area mainly represents granite-gmeiss-migmatite
complex of Dongargarh Group of rocks, Basiar Craton, Geochemical analysis of sircam sediment
samples. and soil samples show very high values ol rare earth elemems (RTT around the south-
eastern corner of the study area within Saimura Borgaon Reserved Forest. Total REE in stream
sediment swmples vanes from Y REE— -292 to 1542 ppm with an average of -477 ppm,
comparison with the 1otal (upper) crustal abundance of Y RTT being-169 ppm. Reconnailory
RLE cxplotation (G-4) in the arca has reported Y REC= 10000 ppm o bed rock samples and
YREE=30000 ppm 1n panned stream sediment samples. For soll samples, the data from "R
horizon (regolith) presents Y REE — ~191 to 740 ppm with an average of - 326 ppn, and that
from*C" horteon preserves Y REE — 276 10 843 ppm with an average of ~478 ppm, Tor soil,
slight contgmination ol N1 and heavy contamination of Hg, wilh loxic valugs ol 7n and 'V, and
deficiency in Fe and Mn are reported. Water samples show higher (than the permissible limit)
values for Cl, Ba, Cu, Zn and Fe. Considening the pH and electrical conductivity, water 1s
slightly alkaline and can be accepiabla as saie, and almost nauiral drinking water. The RTT.
enriched zones may be largeted as potendal resource of cconomic nmporlance. The sotl and water
parameters can be focused for the environmental and health hazardous 1ssucs in the study area.
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Report on Regional Geochemical Mapping around Baghmundi— Balarampur
arca, Purulia District of West Bengal Covering Toposheet No. 73104

Sandbyarani Navak. Pacimila Moharana, Shilpa ¥V, Khandolkar and Sneha Gondanne

Cieological Survey ol India
*menils candbyarawi navalkiiesi govin

Geological Survey ol India, R has camcd out Remonal Geochermeal mapping around
Balarampur-Baghmmmdi arca of Puraha distnet of West Bengal, Survey of Tndia Toposheo, No, 73104 1
L: 30000 seale Geochemical sampling in the arca was done as per the procedure mentioned in the SOP of
NGCM. The objective was ro generat baseline peochemical database of 62 elements (oxides, trace, REE.
Base metals). (Geochemical elemental maps and staristical interpretations were made for each
clement.Geologically the arca forms a part of the Chhotanagpur Gneissic Complex with rocksof
pranites and granitc gneisses.An arca of 677 km'was covered, wherein a fotal of 696 soream
sediment samples were collected 1n a gnd pattern and 174 composites were made. Stream
sediment samples were collected from every | km x lkm gnid making a total of 696umit cell
samples. For chemical analysis composile samples representing 2 km x 2 km grids were prepared
by muxmyg four | km x1 km gnd samples. The temary plot of Ca-Na-K shows that the mobality
ol the elemenis in the sludy area isNa=Ca=K, The sediments are relatively richer in K-leldspar,
The total REE (EREE) concentration of 174 composite samples ranges from 128361 ppm
to1731.564 ppm, with 12 samples having XREE =1000ppm and 32 samples having XREE greater
than00ppm around Lakri-Dungridih willages. Significant high concentration of the trace
elements (Hf, Zr, Kb, 'Th, ¥ and 1) has been observed over the mica schist in sediments with
median higher than the bulk continental crustal abundance {Tayler and Mo Lennan, 1955). High
congentration al’ Sn over CGC (ntrusive mrandle) m sediments around Matha lorest withmedian
(ive times the bulk continenial crustal abundance (Taylor and Mc Lennan, 983, 1995)
ischserved which 13 corroborating wilth the earlier records mn the area,
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Soils of Rajmahal area in Sahibganj districi, Jharkhand

Tarit Chattopadhyay®, S.K. Reza, 8. Mukhopadhyay and S.K. Ray
[CAR-NBSS&LUP, Block-DK. Sector-[1, Sale Lake, Kolkata- 700K ]
* ol raritchanopod gy il email com

Rajmahal got 1ts importance from the Mughal era because of its strateuic command of the
Tcliagarh Pass and the Ganges River Volcanic activity during the Jurassic resulting in Basaltic
lava How resulted in the lormation of the Rajmahal Traps. Nine basallic lava-Ilows, which vary
in thickness between 60 [1 and 300 {1, were esiablished in (he NW Rajmahals Benionite ol Indian
origin is distributed widely in the Ragmahal Hills of eastern India, usually m association with
volcanic basaltic deposits. The bentonite appears to have formed as a result of an alteration of
bazaltic rocks. The Rajmabal benwonile i ol non-gwelling ivpe. A (olal economic reserve ol
~177000 t of bentonite is estimated in the Rajmahal Hills. OF this total, 82,300 t is Grade |
quality and 94,400 113 Grade 11 quality. Grade I quality 1s also cxporied.

Five major landforms have been identified in the Rajmahal area viz. Foothills, [solated hillocks.
Pediment, Alluvial plains, and Actve Alluvial plains, where Soil suevey [eldwork was
conducied on a 1: L0000 scale. The soils of the area have soime distinel [eatures like heavy texiure
(45-55% clay content in few soils), presence ofpressure faces, and cracks that extend upto 6-10
em deep and about 1.5 to 2 em wide at the surface indicating that these soils have shrinle-swell
activily. Morcover, higher clay CEC values suggest thai these soils have a considerable amount
ol smectites. As the soilg are an admixiure of Gangetic alluvium and other tvpes ol alluviuin and
colluviuns from adjmmug halls, the prommence of shrink-swell acliiviey are overshadowad by
low amounts of clay and high amounts of sand. Detail landform and geological information
suggest hai the seils ol this area have been lormed lrem an admisiure ol Gangelic alluviuim and
alluvium and colluviums originating (rom e Rajmahal Trap Basaluic [ormation.

These sails are slightly acid to strongly alkaling {pl1-7.2 to 8.6}, and contain fair amounts of Ca
and Mo willl base saturalion ranging [rom 70w 92%. Soils are mosty caleareous and the pH of
some sub-surface soils suggests that there could be mitiation of sub-soil sodicity 1 these sotls.
The sols are very fertile and produce a vanety of summer and winter crops. The soils have scope
for higher productivity which is accentnatad by the presence of small amounts of smectitcs on
one hand and mereasing an enperylure and decreasiug wial nnober ol ellective rainy days may
cause sub-soil sodieity m future, on the other. Therefore, proper management of these sols 15
imperative by keeping a crop cover so as to increase the soi] organic carbon and consequent
decrease in the tendency of the soil cnvironment to create sub-soil sodicity related soil

degradation in the Sahibganj arca.
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Optimum soil organic carbon estimation and 4-mile SOC adjudement in

varying soils mineralogy under Terai region of West Bengal

B.N. Ghosh#, Siladitya Bandyopadhyay and Subrata Mukhopadhyay

TCAR-MNutional Burcau of Sml Survey and Land Use Plammng (NBSS&LUT), Regional Cenire, Kolkala,
Sector L, DK Blocl, Salr Lake, Kcolkata-700 091, West Bengpal

*Ermail: bughasho2iegmeil com

Lhe amount of carbon present in the soils 18 the function of tvpe and amount of clay, land use
change, so1l type, climate {rsinfall and temperature) and management practices meluding C
input. But the maximum capacity of a soil 1o store organic matter (O carrying capacity) 15 related
to the association of =01l organic matter with clay and clay plus fine =it (<20 pm}.
Hassinker.al (1997} observed close posiove relationships between the proportion of primary
particlas =20 wm in a soil and the amounts o C thal were associaled with this fraction boih [rom
iemperaie and tropical regions, They developed a mathematical relalion 1o determing {he
saturation capacity of soils in global scale. But it's feasihility in estimation in a zonal scale may
vary and requires to find out saturation deficit or carbon sequestration potential (CSP). We
altempted (o estimate the optimum SOC capacity in varying mineralogy and pedozencsis soils,
diffarent land uses and inpur management pwactices in centuries nsing details snil survey dara
base {L:10000) and developed mathematical model (v—3.674+0.37x. R*-0.807) for terai resion
condition of West Bepgral. Carbon sequestration @4 per thousand (40 cm depuh), o mindmonm
largel sel by conlerence ol parties (COP25), Paris agreement Tor land/zail evaluation 1o reduce
COy emission by 30% by 2040 was adpudged m Mal block of the Jalpaigun district. Results
showed that 23 8% areas of the block mn different land use could not sequester (@ 4 per thousand
under present land use. soil and mpul management praclices indicaling prioriiizaiion ol
conservalion agriculture, This study implics (o address the sawration delici of SOC for soil and

(7 input management for increased carbon sequestration to combat climate resilient agriculoure.
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Impact of traditional land-use management on soil quality in the fragile
ecosysiem ol Northeaslern India
S.K. Reza®', G.K. Sharma", K.K. Mourya®, S. Mukhopadhvay®, §. Bandyopadhvay®, §.
IIota® and 5.K. Ray"
TCAR-Nanomal Burcao of Sl Survey and Tand Use Planming, Scetor-11, DEK-Block, Sall Take, Kolkata,
Woal Bengal, lndia
"ICAR-Indlian Institute of Soil & Water Conscrvation Reszarch Centre, Kota, Rajasthan, India 'ITCAR-
Mational Burcau of Soil Survey and Land Use Planning, Janugur Boad, Jorhar, Assam, India

*Emodl: 8 Rezwidiicar pov.in

The MNarth-castern region (NER) ol India is among (he iwelve Biodiversity hot spois in the world
and rich in biodiversity. Due to cxoreme climatic variability including high-intensity rainfall,
nregular topoiraphy and hizh slopes. this region 1s highly vulnerable to erosiwon and makes the
gcosvateins fragile, The present study area was conducled in Longding distriel. tropical
cverarcen forests of Amnachal Pradesh stare, NER of [ndia. In this smdy, 29 pea-referenced sail
profiles {116 layvers) up to 150 cm depth were collected in Northeastern India, representing
forest. Jhum, jham Tallow, and agriculiure land-uses. and the inlluence ol land-uses on soil
quality index (SQT with minimum datascts (MDS) constructed from soil profiles using additive
method (SQL). The mean values of soil variables v the study arca derived from the soil profiles
showed thal sand, silt and clay were 1886, 38 80 and 44 41%, respectively. Sails were acidic in
reaction (pll 4.73), low in exch, bases (Cal Mg) (3.69 cool (p™) kg™, high in cxchangeable Al
(3.60 emol (p') kg Y. and cation cxchange capacity (CEC) and base saturation {BS) ranged from
1091 10 68.07% and 5.46 w0 21.64 cmol (p') ke ! respectively. Principal component analysis
(PCAY with multiple correlatien analysiz showed thal organe carbon (0OC), sand, ¢lay, available
P and avalable S emerged as the MDS for soil quality indicators. Besults showed that these
MDS significamly varied within the soils dependiny on the land-uses. Tor the surlace soils,
SQLvalues were in the order of lorest = jhum lallow = agnculiwre = jhum land and for whaole
sail it varied in the order jhum fallow > forest = apricuinue =jhum. The overall data indicated
that jhum coltivation (which is the tradtional agricultural practice) had a sigmificantly lower SOOI
compared Lo other land-uses [or all soil depths, The low values ol SQ6n the jhum land may be
duz 1o the non-scicntific methods adopied in jhurming thar caunsed a dechine in soil gualiny
mdicators lower than even agriculture; which appears to be better managed compared to jhum
lands in terms ol decling in soil atiribules mainly accentualed by erosion, Congidering the
Cragilily of (he MER, proper scieniilic methods must be emplovad Tor the management of these
soils not only for providing coosystem services, but also cducating the “jhumias™ for a better

livelihood.
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Assessment of Soil Quality Index (SQI) in a Toposequence of Andaman &
Nicobar Islands towards Climate Resilient Land Use Plan
Siladitya Bandyopadhyay®, B.N. Ghosh, 8. Gupta Choudhury, 8. Mukhopadhyay, T.
Banerjee, I). Dtta, JJ. ¥Miukhopadhvay, A. Taldar, A.K. Maitra, ¥. Mohan, 5. Saha and R
Basn
ICAR-Nutiomal Burcau ol So1l Survey & Tand Use Planming, Regomal Centre, Kolkaw, Wesl Bengal-
TOCHYH
Eiemail: sifadinabmufropadiyaviiemail com

So1ls of North and Middle Andaman distniet of Andaman and Nicobar Islands were charactenzed
for their morpholegical. physical and chemical propertics m a lopographical sequence from
uplands to coastal plains using 23 pedon data. [ntrinsie soil propertices were used to cvaluate soil
quality index m the study area representing Topical Bay lslands Ecosystem. The smls were
classilicd as Typie Tropagualls in Uplands, Typic Tropagualls and Typic Tropudalls on Alluvial
Flainz, Aquandic Fluvaguents and Typic Eutropepts in Interspersed  Walleys  and
AgquandicDystrudepts, AquandicEndoaguepts and Tvpic Eutropepts in Coastal Plains. Principal
Component Analysiz (PCA)Y was used 10 oblamn Minimum dala sets (MDS) lor 5Q10 both for
surface snils (0-30 em) as well as for sub surface soils (30-100 ¢cm). Five PCs were ohtained to
venerate 4 cumulative varance of 31.51% for surface so1l and 81 46% i sub surface soils. Based
on high laclor loading in component malrix, infernal correlation ol soil properiies and expert’s
opmion, mimimum data sets (MDS) for surface soils were selected as CECY Clay, Silt7 Clay,
Available N, Avalable I' and SOC, whereas, Fine Sand’ Coarse Sand, CEC, Weathering Index
(1W) and ratio of Exch. (a” / Mp®' were the MDS for sub surface soils. SQT values were nsed 1o
prioritize soil series i different topographical lacations based on their scoring {on a 1-10 scale)
of relative goodness or badness and also for sutability for crops to address best possible
apricultural land use eptions by adapting the adverse and fragile ¢limatic emvironment in the
[slands. Vidyasagar Pally and Swarajgram Scnies {alluvial plains) were best fitted for crop
diversification with highe value of 501, whereas, Swadeshnagar and Jaipur Senes (1nterspersed
vallews) and Nimbudera and Ashanagar Scrigs (uplands) were suitable for Agro-loresiry, Apri-
Llortt and Horti-Silviculture with moderate SO values. Chitrakat and Kalipur Scries {coastal
plains} had lower SOI and were restricted w limited number ol crops. These seils may be
protecied by high density manarove plantation, agro-lorestry with heetle nul and coconul and
land shaping techmigues like raised bedded farmung system for Rabi crops as promising soil
conservalion measuras, The surlace soil SOL (0-30 cin) explams goodiness of lapd gqualily sl
land suitabality lor crop diversilfication i the Islands, SOQT al sub surface (30-100 cm) illusirates
the potentiality of land for agro-forestry, horticulture and silviculture. It also depiets importance
of MDS as pedogenic indices to explain pathways of quanttative pedogenesis.



24% Annual Convention of The Clay Minerals Society of India and National Conference on Souvenir and
“Application of Clay and Allied Sciences in Agriculture, Environment and Industry” Abstracts

TImpact of silica-rich crop residucs on phosphoruos release in soils

Debrap Ghosh, Mandita Barman®, Debarmp Das, ¥V K Sharma
Thvision of Sl Seienee and Agriculiural Chemisory, TCAR-TART, MNew Telia

T madl: mondive ssacloridgmad.com
Appheation of phosphanie fertilizers over the years have resulted in huge phosphorus (P) build-
up in cultivated soils, which can be utlized for crop production after solubilization by various
ways. For this, P = silicon {8i) inleraction may be exploited. To solubilize the built-up P by S84,
an meubation experiment was conducted using two contrasting soils, viz, alkaling alluvial sol
and calcareous soil. Sodium silicate (MNa-5i0+ 10Hz0) and Siich crop residues like rice straw,
and sugarcane leal were used o supply 200 g §i kg™ soil. The soils with dillerent treatinents
were kept at 25-1 °C and ficld capacity moisture contents. The changes in 0.01 A Calll,
exalractable (readily soluble) P oand St as influenced by various S1sources (Tice slraw, Sugarcane
leaf and sodivm silicate) were abserved at 7, 15, 30, 45, 60, and 90 davs atter incubation (DAT),
Readily soluble 5i contents in bath seils reated with Si-rich crop residucs wore increased up 1o
30 DAL and decreased thereafter. In contrast. for sodinum silicate, maximum value was recorded
aller 7 DAL and then decreasced gradually. A sharp increase in the release of rcadily soluble P
under rice straw and sugarcane leaf treatment was observed as compared to control up to 30 DA
in both soils, followed by eradual increase till 90 DAL lowever, the sodium silicate treatment
mainiained higher readily 51 and I throughout the expernnent, since it is a waler-soluble salt.
Among the two sails, the offect of the Si-rich crop residues on native-P release was noticcably
higher in the alkaline alluvial soil than the other. Hence, the application ol Si-rich crop residues

could be an economic way to increase P availability m sols.
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Assessment of different carbon fractions in sludge amended Inceptisol

Mavurakshi Chanda®, Ruma Das, Tapan Jyoti Paralkayastha, Siba Prasad Datta and
ShrilaDas
Division of Soil Scicnce and Apriculiral Chemsiry, 1CAR-Indian Apmiculiral Rescarch Insie,
Pusa Campus, New Delhi-110012
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The present mvestization was conducted to assess the different soil orgamie carbon (50C)
fractions in sludire amended Inceptisel. Sol sample was collected from o seven years old long-
term feld experiment al TCAR-TART in two dephs, ie. 0-0015 m and 0.13-030 m, Seven
treatrnents includmg control (17} (no sludge and NPK fernhizer), 100% recommended dose of
NPK (12), 50% N substtuted by slodge + 30%N + PK (13, 100% N substtuted by sludee + PK
(T4), lwo limes ol sludee as applied in T4+ PK (TS)L (hree (imes of sludge as applied in T4 + PK
(T&), T212.5 | sludee ha ' (T7) were chosen, Various fractions of soil C. i.¢. foial C (TCY wial
organic carbon {1'0OC), total morganic carbon (T1C), very labile cathon (VLC), labile carbon
(LCY), moderately labile carbon {MLC), non-labile carbon (NLC), KMnOuoxidisable carbon
(KMn(-C) and microbial biomass carbon{MBC) were analyscd in both depths, Continuous
sludee application for seven vears, on an average, increased the total organic O content m soil,
meludimyg both the labile and non-labile fractions over the control (38.8%) and 100% NPK
(25.6%); while, it decreased the TIC content over the conwrol (16.3%) in surface (0-0.15 m) soil.
All the labile fractions of (0 were decrcased from surtace to subsurtace layver in soil, while, the
non-labile fraction showed opposite trend along the depth. [hfferent O frachions were positively
carrelated (P=0.017 with each other except NT.C. Thus. the application ol industrial sludge has
huge poiential for enriching the soil with both siable and labile organic carbon and subsequently

helps in supplyving essential nutrients to plants and sequestering carbon m sml.
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Chmate induced land degradation in Tumkur district, Karnataka, India
Shafnas, T, Anil Kumar, K, 8., Talitha, V', Heetle, R andSubbarayappa, C.T'.
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Detailed reconnaissance soil survey was camied out o Tumbkur district of Karnataka, covenng
iotal peooraphical arca of 3,71.216 ha o identily land gualivy monilorimg sites lor addressing
degradation vialnerability. [t 15 the third lareest district of Karmataka situated in the Eastern part
between 12°44" 10 14°20° North Tamiude and 767217 0 77°31" Tas, longinude, Ti exiends 153 km
Notih- South and |10 km Tasi- Weslt, The disirict 15 covered by survey ol Tndia 1eposheet
(1:50000) of 57C7 6 to 16, 370 13, 57F3. 7, 8, 11 and 12, 7G40 o 7, 37105 1 and 2.
respectively. Admunstratively the distriet 15 divided 1oto ten taluks. 1 which six of the districts
come under central dry zone: Taluks Madhueiri. Pavaeada, Chilckanayakanahalli, Sira, Tipmr
Koratagere, whereas Cubbi and Tumbkur under Eastern dry zone and Tumvekere and Kunigal
under Southern dry zone of Karnataka. In the study area satellite imageries (Sentinal-2) of three
scasons were used along with sl map ol Tumkur disinet io identily and delincale degraded
so1ls, which are sheet evoded, salt affected, sodieity affected and/or water stagnated, mine spoils,
with exposed rocks or outerops, scrub land, gullied or ravined, desraded forest efc., using image
inerprelation kevs such as lexiure, ¢colour, pallern ele,, wsing GIS platlorm, This was used as
hase map for survey and resource characterization for Land quality monitoring sites. Uhirteen
typifying pedons were studied from ten Taluks of Tumkur district covening major soil tvpes. The
area comes under Rangalore plateau with elevaiion ranging [rom 642 (o 864 mm from MST.
the study arca. Most of the arca is predominant with soil orders Alfisolsand Inceptisols and
occasionally Vertisols and Ardisols with granitic parent material and schist dyvkes The dramage
paltern m the eastemn parl of the distnel 15 dendnue with o network ol several small streams.
while the western portion is sub-parallel to the dendritic pattern with a fow streams.

The ¢limare of the district 1s moist to dry semuarid tropieal. The area receives an annual
average rainfall of 5393 mm with concentrated number of rain days rangmy from 35 o 35 davs.
The southern dry wong received hisher rainfall, (ollowed by castern and ceniral dry anes,
Among different Taluks, Pavagada of the central dry zone received very less ranfall of 3987
mun with maximum ranfall dunng October (1701 mm) and November {1063 mm) months n
2021, In pasi theee years, we could nolige very low ramlall of 113,07, 1860 and 2487 mm
during 2018, 2019 and 2020, respectively. Because of which Pavagada and other taluks of
central dry zome are severely ullecied wilh drovght Rains are omeerlam, erralic and dry senn-and
(ropical conditions are most commaon. This concentrated rainiall in some pars of the vear as
stormy ram has made land resources of Tumkur district prone to scvere drought, crusting.
acidification, gravelliness and shallow root depth, clay illuviation and reduced CEC, loss of
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bases due (o severe waler crosion efe, as per Natwonal Bemole Sensing Centre reporl on Land
degradation ot 2015-16, 80.68 per cent district was affected by sheet erosion and we could notice
the major cffect of sheet crosion in Keoratogere taluk, followed by salt-affected soils (1459 %),
which was noticed as a major problem 1 Tiptur taluk dunng survey. Along wath ramfall.
temperature and relative humadity alse found to influence the land resources of the Tumlar
region to get converted into a barren land. Winters are eenerally mild, while summers arc quite
warmer with the temperature reaching above 37 °C dunng Aprl and May. Least temperature
noliced was around 12 °C during Decernber and January months. Since, motsture control seclion
in the so1l pralile 18 considered (o be dry in some or all part [or more than 90 consecutive davs
and as such the soil m the distriet are considered to have a andic tropustic soil motsture regime,
Souls of most drought-hal Pavagada taluk are decp, somewhal cxecssively dramed, dark red,
loamy-skeletal soils, which are having weak fine to medium sub-angular blocky structure. having
thin patchy clay skins and having near ncutral soil reaction ocevrring on and are classificd under
loamy-skeletal. mixed active. hyperthenmic fammily of Ustic Palearsids. Orwerall. along with fizld
study using remote sensing and GTS, land quality monitoring sites ¢an be cstablished for
identilying, moniloring, and countering the land degradational [orces aclive over a period of
time. Management practices mvolving sol and water conservation strategies are recommended
[or climate resilient precision agriculiure.
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Effcet of phosphalic fertilizer on soil aggregation and aggregate associated P
under conservation agriculture

Priti Tigea', Mahesh C. Meena', Abir Dey' and S.P. Datta’
TCAR-Tndian Agricullural Rescarch Tnstitute, New Delli- 110012
¥lmalls abirdev2 g moll com
Soi1l ageregales have been considered as the basic units of soil siruclureand acts as an indicator of
vital so1] functions to assess soll quabty. Conservation agneulture {CA) practice mvolving
residuc input increases aggrogarc formarion and stability that have diverse cffocts on mainraining
and supplying soil nutnients. Phosphorus (P} 15 one of the most essential plant nutrients and its
role in soil agorceare stability on application ofphosphatic fortilizers has boen documented in
literatures Therelore, the presenl investigalion aims  atassessing  liepossible  ellect of
phusphatereleased [Tom residues and fernlizers on sl ageregate racnons and s stalnlhity under
maize-wheat cropping system, A ficld expeniment on CA was started during fagrif 20013 in the
research farm of TCAR-TART, New Dellu. The expenimental field was laid out as a spht-plot
design with four treatments of residues (Ra: Mo residue, Ry: 2 fons residucsha, Rar 4 tons
residuc/ha and Ry 6 tons residuciha) as main-plots and live combinaions of P ircaunents (Py: Mo
B fertilizer. P;: 50% of RDP. Po: 100% of ROP, P2 150% of RDP and By 50% of RDP + AM +
PSI3) as sub-plots. After five cropping cveles, representative soil samples were collected, The
results showed thal T* [erulizagon did not show any signilicant ellect on soil aggrecation.
however, the retention of crop residues improved the percentage of macro-aggregates and
consequently reducing the micro-agorasate size [ractions. The study of the disiribution ol toal P
on different sized so1l aggregates showed that the concentranion of Puw had an mverse
relationship  with agarcpate size fractien irrcspective of the trcatments, suggesting  the

prelereniial adsorpuon ol P by clay particles.
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PXRF-hased smart proximal sensing for rapid soil fertility assessment and
fertilizer recommendation

ShubhadipDasgupia®, SomsubhraChakraboriy®, David C, Weindorl*, Bin Li%, Sérgio

Henrique GodinhoSilva® andKallolBhattacharyya"

“Apricultural and Food Engincering Department, Indian Institute of Technology, Kharagpur, India
" AICRP on STCR, Directorate of Research, Bidhan Chandea Krishi Viswavidyalaya, West Bengal, India
Nepartment of Farth and Avmosphone Seience, Coniral Michigmm Univeraoy, LSA
'Department of Experimental $atistics. Louisiana State Univarsity, USA
Tepartment of Soil Seience, Federal University of Tavras, Braail
Lomrfilcvd gihotmad! com

Poriable X-rtay Nuorescence (PXRTY) speciromelty has been established as a rapid and cost-
effective tool for predicting various soil physicochemical properties in a few countries. This
study used PXRF 1n combination with physiographic, agro-climatic, parent-material, and
physicochemical artributes (pll, EC, loss on ignition orsanic matter, and orpanic carhon) as
auxiliary propertics to predict multiple soil fertility indicators [available K Ca, Mg, Fe, Cu, £n,
Mn, B3, KMz ratio, wlal exchangeable bases (TT3), and sullur avatlability index (SAT)] via lour
machine-learning algorithms {random forest, support vector regression, stepwise multiple linear
regression, and an averaged model) for the first nme m Indian soils. Principal component
analysis (PCA) indicated e links between PXRI -reported elements, agro-climate cones, and
parcnt materials. Although no universal prediction model can be selected to suit all 11 sail
lertilily paramelers. three paramealers (available Ca, Te. and T produced reasonable madel
perlormance with an R7=0,50 Tor most prediction model-dataset combinations, Concatenation of
auxiliary soil parametors with PXRE data showed relative improvement in model accuracy
compared 10 PXRT in asolavon, Nowably, the agro-climane «one appeared inlluenual for
predicting available K, Mg, Zn, Fe, Mn. B, K/Mg ratio, and TEB. For potential fertilizer
recommendation, six parameters (available K Ca, Mg, Cu, Mn, and B) produced reasonable
classilication performance via the averased model using all auailiary prediciors (& = 0,30}, The
same catcearical model was used, as an instance, for delineating a conceptualized framework for
(PXRT+ auxiliary properties)-based lertilizer recommendation [acililaling sie-specilic nulrien
managcemenl. Neveriheless, the use of PXRE ¢lemental data with auxiliary soil properiics lor
cost-effective and accessible nutrient management in resOurCe-poOr COUNITISS SEems pPromnisinge.
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AGRICULTURE 5.0: CHARACTERIZING SOIL WITH ATML

Somsubhra Chakraborty®

Agricnlral and Food Engincering Department
Indian mstimte of Techneology, Kharagpur, India

*mail: somsnbhratogre fitken. ac.in

There is a need to develop a mechanical framework for rapidly predicting soil propertics that can
handle the ever-incrzasing demand for sol testing. especially m resource-poor conditions. This
framework consists of multiple proximal soil sensors, both optical and electrochemical, and
AIML-based solutions. Soil mechanizms and processes are challenging (o caplan; given soil is a
heterogeneons system. Optimal soil management depends on rapid and Fequent mondloring ol
key soil properties, which are conventionally measured in the laboratory usmyg labonous wet-
chemistry protocols. Tlawever, conventional tools and soil survey mcthods are costly. labor-
intensive, and rely on complex and lengthy procedurss. Moreover, soil propertiss are
heterogeneous and lreguently chunge, which cannol be assessed by lumited pomt samplimg.
Becanse of soil sampling and processing steps, finc-scale soil analysis nsing conventienal soil
testing becomes very cosily and labor-intensive. Morcover, the interpretation ol resulls becommnes
more complicated when the conventional extraction protocols disrupt the eguihbniom ameng
different soil phases. Since these traditional soil testing protocols were used to shape the
understanding ol soil systems, (here is a scope for developing advanced analviical methods [or a

comprehensive understanding of the physical and chermcal dynamics of the sml.



24" Annual Convention of The Clay Minerals Society of India and National Conference on Souvenir and
“Application of Clay and Allied Sciences in Agriculture, Environment and Industry” Abstracts

Characterization of Tank silts and effect on soil fertility and Crop growih in
southern Transition Zone of Karnataka, India

R. Srinivasan'’, M. Chandrakala’, R. Vasundhara'N. Maddileti'andRajendra Hegde!

"ICAR-National Burcau of Soil Survey and Land Use Plamming, Hebbal, Bangalore-560024, Karnalaka,
Trielia
“IC AR-National Buraan of Soil Survey and Land Use Planning, Nagpur, Maharashtra, India
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Application ol tank silt 1o rainled apricultural lands s an age-old raditional practice of South
Indian farmers for filling croded patches and sustamming the productivity of their lands The
application of such a mixture of tank silt and farm vard manure to agricultural lands befove the
onsel ol mansoon nol ¢nly replenished the soil nulrients bul also improved the soil lexiure and iis
maoisture relention capacily, conducive (o enhanced crop produciion, withoul the need Tor
applving chemical ferrilizers. Characterization of cight tank silt soil profiles from different
villages in Huassan district, 1t 18 coming under the Southern transition zoneg of Karnataka. The
result shows that textures vary i tank soils, ranging trom sand 15 165 to 72.14% slt from 1.04
to 33.08% and clay from 13.05 to 79 46% with rexmral classes sandy loam to clay. 1t was further
ohserved that bulk density ranged from 1.11 to 1.75Mg m™, the mean being 1.37 Mz m™ . The pll
of different tank s1lt was found the rangefroms 45 to 263, which was shightly acudie to strongly
alkaline in reaction, electrical conductivity ranged from 0.03 o 114 and organic carbon and
CEC were noted between 0,07 10 1.23% and 989 jo 3234 cmol {p ) kg Among the calions,
calcium was nich followed by Mg, Na, and K. Tank silt 15 applied mostly in dry lands and garden
lamds as a substitute or supplement to fertilizers. Ramnted crops like ragm, sroundnut and sorghum

are lughly benelicial and improve the seil gquality and sustainable farming svsicm,
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So0il organic carbon fractions as influenced by substitution of fertilizer N with
biogas slurry in different rice-based cropping svstems in a sub-humid tropical

Inceptisols

Sushunta Saha'” and S, Mohanty?

" Dept. of Agril. Chem. & Sail Scicnce, Bidhan Chandra Krishi Viswavidvalaya, Mohanpur, West
Bengal- 741 252
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A ficld experiment was carmied out for six consccutive years (2013-14 to 2019-20) with nice-
mustard-jute, rice-wheat-malze+prreen pram and nce-lentil-sesame croppmg systems and four
nutricnt management practices involving NPK fernlizers and biogas sharry (BGS) in ditferent
combinations under the new alluvial zone of West Bengal 10 study the soil organic C (SOC)
fractions and system productvity. Soil samples from three depths vizo 0-00.2 m. 0.2-0.4 m and
(.4-0.6 m were analysed after six croppmyg cveles and the carbon management mdex (CML) was
calculatcd 1o identily the best management praciice, The resulis revealed ihai irrespective ol ihe
cropping svstems, system rice equivalent vield (SREY) varied from 587 t ha” in the plots
treated with 100% N through BGS to 7.78 t ha”' under 100% NPK fertilizers. However, hicher
sustamable yield mdex {(SYI) values were obtained 1 the treatment teceiving sub-optimal doses
of NPK forulizers along with BGS over that with the 100% NPK fortilizers. The different
fractions of organic C viz. total orpanie C (TOC) Walkley Black C (WDBC), permanganate
cxrractahle orgamic O (P, 00C). water exoractable orsanic C {(WEQ(C) and vanous pools of O at
dulerent soil depths mnereased signilicantly with sole BGS application as well as o the
treatments where a part of the N was subsnmted with BGS. 'The best attainment of CM1 was
found in the rice-wheal-maizetgreengramaysiam (128} under partial subsiitution of N (25%)
with BGS which indicate that sub-optimal NI’ fertilizers with oreanics and legume inclusive
syslems holds greal poteniial in mainiaining SOC and susiainable crop production,
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Micromorphological indicators of climale change and iis implication in BSR
and IGP soils

UK. Muaurya®, P. Tiwary, K. Karthikeyvan, D, Vasu, Ranjan FPaul and Nirmal Kumar
[CAR- Mational Bureau of Sail Survey and Land Use Planning, Amravall Read, Magpur — 40033
ol uk_mianeved JEatioo. coin

Micromorphological study of tectonically mduced stress features were conducted 1n the soils
representing 10 arid dey (AD) wo humid wopical (HT) regons of black soil region (BSR) and
Indo-Gangetic Plain (1GP) of country. Dhllerent tectonic mduced stress (ealures (viz, disrupled
papules, broken pedofeatures, folding and  frasmentation, disrupted. broken impure clay
pedofeatures, offset in channel vonds ¢ elongated vouds, breaking of pnmary/secondary minmerals
along and across the cleavage plan snd sheanng i so1l matnx) were recognised with their
variable mniensily. These leatures pravide evidence ol aclive neo-lectonic [ non-pedogenic siress
during the pedozenesis, Tmpaci has also been assessed i voids having different shape. si=z¢ and
arrangemeni in soil malrix in similar chimale of BSR and 1GP. Based on their position in soil
mattix voids were categorised as inter-aguregate, ntra-aguregate and trans-aggreate. With the
merease i ardity the nature, shape and size of the vouds vanes and results m development of
dilfereni forms wvixz, packing wvoids, chammelsichambers and planes, These proxies alier
quantification will be used as pathway i measuring hvdraulic conduciivity ol the soils.
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Effect of Integrated Treatment of Phosphate Solubilizing Bacteria (PSB) and
Nano Phosphorus Application on Different Inorganic and Organic
Phosphorus Fractions in Wheat Rhizosphere
Dcehjit Chakraborty'”, Mahendra Singh', Nintu Mandal', Tushar Ranjan®, Satdev' and

Ankesh Kumar Chanchal’

'Department of Soil Science and Agricultural Chemistry, Bihar Agricultural Universicy, Sabour-%132 10,
Bhagalpur, Bibar, India
“Trepariment of Molecular Tinlogy and Genetie Eogincering, Bihar Aericultural Tniversily, Sabours
813210, Bhagalpur, Bihar, India
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Phosphorus (P) ranks as the second moest essential nuirient subsegueant 1o nitrogen and playvs an
imperalive role in almost all hiochemical processes occurring in the living swatem, P has
different pools in sols; both the inorganic and organic ones. Inorganic pools include soluble PP
(Sol-1), alummum bound 1* {Al-1?), won bound 1* {Fe-1*}, caleium bound 1 {Ca-F) and residual £
(Res-I'). Amonyg the orgamc pools there are labile, moderately labile and non labile pools of
phosphorus. A pot cxperiment conducted in wheat rhizosphere in Hafd scason taking wheat
variety [ID 2967 as cxpenmental crop variety in a completely randommzed design (CRDY
showed that the mtegrated application of  350% RDP (Tertilizer) +25% P (Nano P} soml
application + PSB 00 335p1 ke sail as Peerdomonas sp (D) + FPrawdomonas piida (13) and
100% P {orgamic source}! PSB @0.335ul ke so1l as Msewdomonay sp{D2)  Psevdomonas
praficka (D3) both were found to be statistically at par so for fractionation of morgamic phosphorus
15 concemed but significantly creased different morganic phosphorus fractions 1o companson
with 100% RDI (120:60:40), 100% RDP (Nano P) soil application and control while it was the
application of 100% P (organic source) PSB Gi30.335pl ko' soil as Pseudowonas sp. (D2)
Psewdomonas putida (D3) that obtamed sigmificantly  better result m terms of organic
phosphorus lactiondlion. Thus, the imtegrated wesunent of duTerent phosphale solubilizing
hacteria and nano phosphorus application can be a potent resource in the context of sustainable

phosphomis management.
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Soil quality assessment under different land uses in North EasternHimalaya

of India
K.K. Mourva'#, 8. llota', P. Ray’, R. §. Mecna', U.S. Saikia'
"1 AR-National Burcau of Seil Survey and Land Usc Planming, Jorhat, Assam India
“TCAR-Tndian Agriculiural Rescarch Tnstitne, Wew Delhi, Tndia
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The present study amed to 1dentity most suitable soil quality indicators and to assess impaet of
[our dommmant land wses 1e orest (FR)Y. ffus cullivaton (JH), planlsion (PLY and agncullure
(AG) on soil quality of Anjaw districl ol Arunachal Pradesh, Tour proliles Irom each land uses
were selected and soil physical (texture, bulk density and porosity) and chemical (pH, cation
exchange capacity, base sawration, organic carbon. available N, P, K. available micronutrienis
Fe, Mn, Zn and Cu) parameters were analvsed 1n surtace (0-20) and subsurface soils. The
welghied soil quality index (S0Iw) was calculated at 0-20 cm and 0-70 cm soil depihs [rom
minimum dataset (MDS) derived [om principal componeni analysis (PCA), lollowed by
varimax rotation algorithm, Significanily (P <005} gher values of SOTwwas obltamed under
IR land wge compared (o M, PT. and AG in 0-20 cm. However, al 0-70 om soil depih SOTw
under AG land use was al par with TR land use. The SQlw were in order of TR {0.96) =AG
(0.79) =PL (0.77) =J1T (0.74) in 0-20 ¢cm and FR (0.76) =AG (0.73) =PL (0.67) =111 (0.66) in 0-
70 em seal depths. So1l organic carbon (SOC) was observed to be most influencing soil guality
indicator under studiced Tand uses and on an averaee OC contribuwed 47 and 40% in SOTw in 0-20
and 0-70 cm depths. respectively. The studicd soils were rated as high guality (SQIws 0.70} in
all four land uses in 0-20 em and high quality under FE. and AG and intermediate quality (0.50
50 Iw=0.707 under 'L and JH in 0-70 em sol depth. ‘The approach used m this study proved to
he sensitive to evaluarte the soil quality, however further research 1s required to better understand
the sustaimability of frem culovation by ineluding more physical, biological wnd chemical

indicatars.
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Ellcct of long-ierm tillage, residue management and cropping systems on soil
bidogical health of rainfed pearl millet-based cropping systems of North-
western India

Amresh Chaudhary, MLC, Meena, 5.P. Datta. AbirDey®, RS, Bana and DM, Mahala
ICAR — Indian Agriculiural Ressarch Institnte, New Delhi -11HH 2
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Conservation agriculiure (CA) i3 considered as the climale resilient agriculiural managemeni
practice for improving soil hzalth thromghour the world. The effect of CA on =il physical,
chemical and binlogical properties under rainfed condition 15 less understood as compared tw
urigated condition. A rain fed trial was established i tarms of ICAR Indian Awicultural
Research Institute in 2013 wilh three lillage praciices [Zera-lillage with crop residue relention —
(ZT+R), Zero-iillage withoul crop residue retention (ZT-R) and conventional iillage (CT)] under
three cropping syvstems |Pearl millet- chickpea (PM-C), Pearl Millet-Chickpea- Fodder Pearl
Millgr (PM-C-FPM) and Pearl Millet-Chickpea- Mung bean (PM-C-M)| in split plet design,
After cight vears of complcuon of cropping evele, fresh and moist so1l samples were taken from
(0-15 cm of soil depth from each treatment and analysed for phospholipid fatty acid (PLEA) for
unrevealing the microbial commmumy struclure as well as dillerent so1l ensvines aclivity. Fesull
indicated that total PLFA content was highest under 11 1, with values being significantly
higher compared with ZT-R and CT. The PM- C system had highest PLFA content irrespective
of tillage and residue management. Similarly, amounts of gram-negative bacteria. fungi and
eularvotes were also highest PLEA under Z1TR-based PM-C systems. The relationship between
soil muerobial community siructure and ensvme activities were represented through redundancy
analysis (RDA} and non-metric multidimensional analysis (NMDSL wineh regisiered signilicam
difference between ZT | R and ZT-R. The gram negative bacteria and tungi are closely correlated
with labile organic carbon, soil microbial biomass and soil enzymes activities iLe, beta-
vlucosidase and urease. The results clearly mdicated a better scal biological health under CA
compared with C'1" under ramn-fed conditions.
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An assessment on potassinin pool by quantity- intensity parameters of some

rice growing soils of India.
Sanjib Kar*
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Potassium cxchange couilibrium parameiers were outcome from quaniiy-iniensity isotherms, viz
putential buftering capacity (PBC™). labile K (K;), speetic K (K,), specific K sites (K.
equilibrium aclivily ratio LARK}_ non specilic K (K,) and iree enerpgy of K replenishment (-AG).
The potassium (K} supplying capacity of three rice growing soils of [ndia was mvestigated by
emploving the guantity —intensity approach, Non specific K values changes amaong three
different soils may be attmbuted to the changes i clay muneralogy and organic matter content.
The values of AR at equilibrium ranges ol three dilTerent soils Bhanderdihi, Mohanpur and
Moukhali are 0.034, 0.0051, 0.0050 {mol L™)"". The decreasing trends of AR" values suggested
that bulk o' K was preferentially held at edge position of the clay erystals, PBC® of three native
soils Mohanpur, Moukhali and Banderdibi are 109.1. 116.7 mnd 111.2 Cmolke” {mol LY.
The variguon among Lhese seils associaied o the changes in soil- clay mincralogy, These values
mdhicate all three soils possess good supply of K besides its higher potential to replemsh K
congentration i soil solution, Potassium potential of the soils expressed as free energy change
ranged from -8.26 to -13.35 KJ mol” . With increasing or deereasing PBC" value free enerpy
change increases or decreascs. The changes of (1 parameters is associated with the contents of
clay, organic matter and clay mmeralogy of the soil. Hirh exchangeable cation in soil matrix and
higher cation cxchange capacity (CEC) favouwrs labile K, specific K oand specific Koosites.
Cyuilibrivm acuvity ralio ol polassinm iocreases with decreasing [ree energy change as well as
mcrcasing CEC and exchangeable cations.
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Assessment of Efficiency of Customized Fertilizer in Paddy and Potata in
West Bengal

Sudeshna Mandal'", Dipankar Roy', Subha Chakraborty'. Kallol Bhattacharyya',
Shantanu Kar’ and Pradip l]'nzrg:3
'ATCRP on Soil Test Crop Response Comelation, Dhireelorale of Rescarch, Bidhan Chandra Krishi
Viswavidvalaya, Mohanpur, Nadu 741252, Wes| Bengal
‘Cotomandel [nternational Limited, Secunderabad 300003, Andhra Pradesh
ICAR-Indian Institute of Soil Science, Nahibagh, Berasia Road, Bhopal 46203%, Madhya Pradesh

W -
Ermerel: moaclod siedfe séma 2008 thev cemnenr! T

The etficiency of Custormzed Fernhzer Grade [N-P20Os-IK-0-5-Zn: 12:22:18:5:0.5 for paddy and
N-P20)s-1:0-5-£n-B: 12:16:18:6:0.6:0.1 for potato) (marketed by Coromandel Intemational
Lrd ) were assessed in terms of vield and quality of produce, post harvest soil fertility and
economue teasibility over conventional wnorgamie fertlizers by using established empincal
models of STCR (5ol Test Crop Response) for fertilizer recommendation rates along with the
state povernment  scheduled doses. The study was performed by conducting two field
experiments, one in an [nceptisol of West Bengal at Central Research I'arm, Bidhan Chandra
Krishi Viswavidvalaya, Nadia and the other in an Alfizol at Banshdiha willage, Garbeta 11, West
Medinipur by growing paddy (var. 1E1T 4786) and potato (var. kufrijyoti). respectively, during
the horo scason of 2020-21, Both the experiments were laid cut in a randomized block design
under the scope of 5 TCR basad fertilizer recommendation tor paddy and potato. Results revealed
that administration of Customized Cermilizer (CI) on the basis of STCR based fertilizer
reconunendation targeting riec and potato vicld of 10 tha™ and 40 tha™' respectively, wrned up
wilh maximum yields ol rice grain and straw and potawe tuber, which appeared al par will
applicaton ol 'CF on the basis o STCR recommendation argeting rice and potawn yvield ol 8 and
35 t ha” respectively. Such vields of rice and potato were found significantly higher than that
oblained through comples [eriilizers. Application ol CF, i all occasions, improved growih and
vield alnbuting parameters, nunent content and uplake by nice and polato. Betler gram and
tuber quahty have been ascertained through use of CF and mamfested most conspicuously when
applied on the basis of STCR recommendations. Best economic return was achieved when CF
was applied on the basis of STCR recommendation tarzeting 8 t ha” and 35 1t ha™ vield of rice
and potato, respectivel v,
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Assessment of soil quality indicators and application of machinc
learning approach for prediction of soil quality index (SQIT) under
major mango growing helts of Southern Karnataka, India

Kaushik Saha’, K. 8, Anil Kumar, K, S, Karthika and Parinita Das
Bidhan Chandra Krishi Vishwavidvalaya

Forncdd o ks aha 0885 pmcil com

Soil quality index (501} is a prime requisite for developing crop specific land use planning and
to identify the key soil indicators that influence changes in the intrinsic and dynamic soil quality
using various machine learming (ML) techniques 15 limited. The current study was undertaken
on two main mango growing belts of southern Karnataka, in order to establish SQI and
identifying crop limiting features, Principal component analysis (PCA) was uscd to determing
mininmim data set (MDS) and additive and weighted index was calculated using linear scoring
function {1.51) and non-lingar scering function (NISE), Banzalore North, loskots,
Chintamani. and Srinivasapura taluks produced high to very high-quality indices under the
sonthern mango belt (SMB), however Mulabaghilu taluk showed low to very poor inherent soil
quality restraints for sustainable production, In a similar vein, MNagamangala in the central dry
zone (CDZ) had significant constraints regarding soil depth and inherent sol guality for
growing deep-rooted mango cultivars, The relationship berween yield and soil quality suggests
that NLSI s preferable to [S1 and weighted index was determined to be more practical Owver
additive index, particular to these red formginous soils in semi-arid climate zones. To identify
the impact of reeressive pedogenesis on soil production, the smdy emphasises taking into
account both surface and control section soil parametzrs. Six ML techniques were used to
identify the best performing models, and multi-layer perceptron (M1LR) was shown to be hetter
at predicting SOQI-NLSI than both SMI3 and CMI3, while random forest and random sub space
werz chosen as the best at predicting SQI-LS1E with relatively smaller crror matrices, The
results of this study can be nsed to design land use planning for mango growing areas in similar
soil and climatic conditions, even if intensive sampling mav improve model performance,
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Impact of crop establishment, nutrient and weed managementpractices on soil
quality in rice-wheat cropping system of Central India

Dibakar Ghosh'*, Dibakar Roy", R.P, Dubey’, Subhash Chander’ and Chethan C.R,’

'li;‘.;"s_l{—lndian Institute of Water Managcment, Bhubancswar, Odisha, India 751023
_ CTCAR-Direcworale of Weed Rescarch, Tabalpur, Mudhya Pradesh, Tndia 482 004
TCAR-National Burcau of Plant Geneae Resources, Pusa Campus, New Delhn - 110012

il dibaiar ghoshifiicar. gov.in

The miensive conventional tllage in rice—wheat cropping system may cause depletion ol ground
wuter table, so1l organic carbon and deterioration in overall soil quality. Weed management 1s
alse un mnperlant productivily consiraims sl caused sizmlicant vield loss in nee-wheal sysiem.
Kecping these in view, the present investigation was conducted at 1CAR-Directorate of Weed
Research. Jabalpur during 20018-2021 10 avaluale the elfect of weed and nutrient management
practices under diverse (llage-based crop ecsiablishment methods on various soil properiics m
rice-wheat cropping system of central India. The experiment was Lud out in split-split plot
desion wilth toee rephcations wking allage and crop residue relenlion as mein Facler, nulrenl
management as sub-factor and weeds management as sub-sub-factor. The cffect of ullage was
nom=gignilicant on soil organic carbon (SOC) coment a1 0-7.5 and 7.5-15 om sl layer, hot Tound
signilficant only at 15-30 ¢m soil depth, Among the nuirient managemeni oplions. maximum
SOC content was recorded 1 125% nitrosen {N) trearment. Whereas, the hiphest SOC content
recorded o weedy wealtmenl o all iree soil depths. Higher amount ol availuble N aod polassiomm
{K) was noticed under reduced tillage and zero-tillage wath residue retention. Both chemical and
inlegrated weed management praciices recorded sigmificantly higher available phospharus (P)
aver weedy plols, Shor (erm llage-based crop establishment, nurient and weed management
practices has shown pesitive unpact oo avatlable N and K avalability, but SOC content showed
positive response wowards nulrient managemeni and P oavailability wowards weed manageiment
practices under rice-wheat cropping system in central India.



24% Annual Convention of The Clay Minerals Society of India and National Conference on Souvenir and
“Application of Clay and Allied Sciences in Agriculture, Environment and Industry” Abstracts

Smari-delivery of nitrate and synihetic auxin increase the vield and nilrogen

usc etficiency in upland rice

Dibyendu Chatterjee!”, Totan Adak', Bitish Kumar Nayak', Abhijit Pradhan', Mark A.
Sutton®, SaikatRanjan Das'and Amaresh Kumar Navak'

_ 'ICAR Mational Rice Rescarch Institute, Cuttack- 753 006, India
‘UK Cenire for Feology & Hydrology, Edmburgh- EH26 00B, Tmied Kingdom

lomadl! ditbenduchai@gmail com

Simultaneous application and smart-delivery of nitrate and synthetic auxin in nane clay polymer
composites are hypothesized to merease the yield and nitrogen use efficiency. To prove this
hypothesis, a pot expeniment was conducted 1 2019 at [CAR-NERI, Cutrack, Odishadurmyg Rabi
scasonwith an upland rice (Sahabhagidhariwith cight treatments, vwiz: cantral {T1);the auxin |-
Naphthalencacetic acid (NAA) (12); Sodium nitrate (NaNGs) ( 13) NAA | NaNO; (14); nane
clay polymer composites (NCPPC) (13), NCPC — NAA (16); NCPC + daNOs (7)), NCPC +
NAA + NaNQ, (T8} lour replications as basal i.e. ¥ ol (he recommended dose of 80 kg ol N
ha . Urca was applicd al maximum tillenng and panicle miuaiion 1w all (rcaimenis cxcemt
control. Phosphamis and potassimm were added at the rare of 40 ke ha™ in all pots (including
control). Plant vield was ncreased more m NCDPC-loaded fertilizer treatments than i the
[erlalizers alone Combined apphication of NaNOCy and NAA loaded in NCPC (T8) resulied i Lhe
highest wield (196 g pm"} which was 71% and 28% higher over contral {T1} and sole
application of NaNQ; (T3), respecuively, A combined apolication of NCPC, NaNO; and NAA
('1'8y found 7.6% higher total nitrogen content i graim than the NaNG; (13}, Although the sol
physicochemical properties such as pH, EC remamed unchanged among all treatments, 1t was
found that soil available nitrogen (392 kg ha' ) and mitroren uptake m straw and srain were
highest in NCPC 1 NaN(; 1 MAA It is concluded that smart delivery of nitrate and synthetic

auxin can be more promising as a fertilizer source than delvery without auxin for upland rnice.
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Asscssment of health and resilience of soil under rice-rice cropping system in
an Alfisol

Saloni Tripathy*, Sunanda Biswas, Priya Singh, T.J. Purakayastha and Nayan Ahmed

Division of Soil Science and Agricultural Chemistey,
LCAR- Indian Agricultural Rescarch lnstmute, New Delhui-1 10012

Fmcils seilowi eripanfiv 23480 gmeil com

Climate is the main factor atfocting agricultural produoctivity, Concerncd about possible Tong-
term climatic change implications on agriculiure, the current study was laken up. Soil samples
were collected from 32 years old long-tenm rice-rice cropping system situated at Regional Rice
Research Station of Assam Agricultural University (AAU), Tiabar, Assam with gight treatments
vie. comlrol, LO0%N,  100%NPEKZnS, [00%NPEKZn-S 50%NPE+50%GM-N 50% NPK
+50%FYM-N, 50% NPK +50%FYM-N. 50% NPK +50%FYM-N. FYM@10 t ha™. Soil health
was assessed and available Zn, available K, acid phosphatase activity, and bulk density were
selected as the key indicators of soil health, Integrated treatments that were 50% NPK+25% GM-
N+25%FYM-N and FYM (@10 t ha” had highest soil health index (SHI) than rest of the
treatments, Soil resilience index (SRI) was calculated in tzrms of carbon mingralization with or
wilhout heal stress (48°C Lor 24 has.) and subsirate addition (0.02¢ glucose : zo1l) and validaled
wilh soil health index, soil organic carbon and yicld attribules. The highest C mincralization was
found m IYM treatment, followed by S0UNPK123%GM-N 25% 1Y M-N and lowest was in
control treatment. With an SR1 value of 0,84, the S0%NPK25%GM-N+25%FY M-N freatment
was the most resilient to heat stress, whereas control soll was the least resilient. The sol health
mdex (SHT) and soil resilience mdex (SET) had a stremg agreement (73%) wilh each ulher.
Therelore, the inlegraled managemenl praclices may be recommended [or rice growing farmers

in Assam for maintaining soil health and resilicnce.
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Impact of Conservation Agriculture on Organic Carbon Pools and Carbon
Cycling Enzymes within Seil Aggregates under Maize-Mustard Systemin
nnlnceptisol

A, Java Kishore Kumar Reddy. Shrila Das*, R, Bhattacharvya. I, R, Biswas, A.Dey, T. K, Nas
and Radha Prasanna

ICAR-Indian Agnicultural Research Institute (LARLY, MNew Delhi 110012, [ndia
“Ewail, shrilad S0 email com
A derailed study on scil organic carbon pools and carbon cveling enzymes within soil aparegates
as atfected by conservation agriculture (CA) based maize-mustard svstem especially m the somls
ol upper Indo-Gangeiic plains ol Inceplizol wag underlaken. For this, soil samples were collected
after maize harvest from the on-going conservation field experiment started from 2010-11 at
ICAR-TARI, Pusa, New Dellu, comprising ol the [ollowing treaimenis T1: ZTMZ [zero Lillage
maizel-7 ™M (7ero tillage mustard); 12 ZIMZ(+R; residuel-//TM{+R). T3: ZTMA(+RI-BM
(brown manuring}-£ IM[—R}; T4 LTML-ZTM-Z15MB (zere tllage sumimer mung beank: '15:
ZTMZ{ R)-ZTM{ R)}-ZTSKDB{ I R); To: CTMZ (conventional tillage maisc)-£TM; T7: CTMZ-
CTM {eonventional tillage mustard). The highest total carbon (TCY ways recorded mn the 15
trcatincnl, which was on par with T4 treaimeni al the 0-5 cin soil laver. Tolal organic carbon
(TOC) showed similar results as that of TC, where T3 treatment had 13015 and 13.35 % higher
TOC over the T7 at 0-5 and 5-15 cm depths, respectively. Similarly, ZT (zero tillage) treatments
with and without residue retention (R} had higher proportion of labile carbon pools in bulk seil
as well as aggresates (macro and micro-aggregates) than 7 treatments at both depths, The mean
welgll diameter (MWD and proportion ol macre and microaggragales were signilicantly higher
in AT (R) treatments than in C1 {conventional tillage). The 271" plots had higher macroaggresate
associated C han CT plotg w the 0 5 and 5 15 oo soil lavers, respeciively. ZT (R} wealnems
recorded high dehydrogenase (DILAY and P-glucosidase aclvilics in bulk soil as well as
agerewates. At 0-5 em depth. 11 treatment had 41.28% higher phenol oxidase activity than '1'7
treatment. Therelore. this shows the polential of CA pracliccs Lor improving soil health and SOC

build-up in the maize-mustard system.
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stability of carbon in soils of Indo-Gangctic plains under rice and non-rice
hased cropping systems

Ruma Daa'“, Rahul Kumar®, Shrila l}asz, Ankita Trivedi’ and Renu .‘;‘tingll2

"1ICAR-National Bureau of Soil Survey and Land Use Planning, Kolkala, West Bengal- 700041
‘IC AR-Indian Agriculmiral Research Instimte, Pusa Campus, New Delhi-110012

Wil o rimcdos {3000l com

The Indo-Gangetic Plains (IGP) lays the [oundation of [ood securily in Soulth Asian counlries.
The ecology and land management practices (like puddling) 1o nice-based systems are completely
different from the other non-rice oncs, which possibly influcnce the carbon (C) stability and
subscquent O sequestration in soil. Therefore, the present investipation was conducted to smody
the stbihily and lemperature sensiivity of C m seils o relation o clay mineralegy. Seil samples
were collected from five stute 1e. Pumgab (Ludhiana), Harvana (Karnal), Urtar Pradesh {Meerut
and Yaranasi), Bihar {(Sabour) and West Beneal (Nadia} of 1GP under rice and nan-nce cropping
systems. The € stability (1), inverse of humus desorption rate constant (k), was assessed at
different depths 1.0, 0-0,15, 0,135-0,30 and 0.30-0.60 m by the batch desorpuion experiment of sail
humus. The smls of IGP were dominated with illite rich minerals (37.7 10 78.7%) lollowed by
kaolinite (14.5 to 47.0%) and very small amount of smectitc and interstratified mineral (0.4 to
7.6%), Rice based system recorded comparatively higher C stability (22,8%) as well as higher
amount ol mineralieed C (24.53%) (han non-rige based svstem wih lew exceplions (Meerul and
subour). The C slability was decteased hom surlace 10 sub-surlice laver ol soils. The clay
ouneralogy and silt content plaved sigmificant role on C stability and ts mineralization m souls.
The Q10 ranged from 1.05 to 1.47 and on average. highest value was found in Nadia and lowest
in Karnal and Sabour. The k was positively corrclated with mineralization rate constant and 17k
showed signilicani negalive correlation with 10, Thus, the varialion of cropping sysicm
stzmificantly mfluences the stabihization mechanisms of C in so1l The C stability assessed by
humus desorption gives an idea about the extent of microbial decomposition of soil C and its

sensitivity 1 ¢limate change,
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Assessing suitability of dilferent exiracianis for predicling available
micronutrients in acid soils of North Eastern India

Prasenjit Ray*®, §.I". Datta, R.K. Tena, P. Deb Roy, 5. Bandyvopadhyay and 5. K. Ray
Divisian of Soil Science and Agviculiural Chemisory, FCAR-TARL New Dredii-1T0012
“TCAR-Tndicn Tnstitute of Water Management (TTWA), Rhnbancswar-751023
FICAR-Netional Burean of Soil Siver and Leamd Use Plasmring, Remional Centre, Kotkata- 700094
*mall: prasenfii aridigmail com

The present study was undertaken to assess the most switable extractant for predicting the
avatlability of “n, Cu, Ve and Mn in acid soils of the North liastern India. Mostly,
Disibyleneriaminepeniaacelic  acid (DTPA) is used lor assessing  the  availabiluy of
micronutrients 1 soil, urespective of the pH of sol. Tt 15 known that the DTPA sl test was
designed for assessimg micronutrient availability m alkaline and calcareous soils. Tn acid soils,
neither the buffered allealine pIl nor the metal chelating capacity of DTPA may be appropriatz,
Therelore, in the present siudy, the availability of Zn, Cu, e and Mn in acid soils were assesscd
using 00056 DTPA (buffered at pH 7.3), 0.005M DTPA (buffered at pH 53} 0.05M
Ethylenediaminetetraacetic acid (EDTA buffered at pH 7.0) and 0.33M citric acid. Acid soils (0-
15 em) were collected from the paddy fields in the Jirang block of Ri-Bhoi district, Meghalaya,
The paddy swraw was also colleeted [rom the corrcsponding locations in the study arca [or
assessing total content of Zn, Cu, Fe and Mn in the straw samples. Results indicated that the
[YIPA (pH 7.3) extractable Zn, Cu, Fe and Mn in the studied soils varied from (.80 1o 3,50, 1,24
to 7.36, 60 to 148 and 4.50 ta 62.2 mg ke, respectively; the corresponding values for the DIPA
(pH 5.3} extractable micronulrients were LOO o 513, 21000 990, 31.0 e 142 and 3.00 10 72.4
me kg"; respectively. The EDTA extraciable Zn, Cu, Fe and Mn in the swdied soils varied (rom
1.09 to 5.40, 3.00 to 12.0, 90.0 to 167 and 5.40 to 79.4 mg ka™', respectively; the corresponding
vahes for the citric acid extractable micronutrients were 1,70 to 741, 381 to 17.8, 247 to 1966
and 7.40 o 828 myg k'::r"; raspectively. Among the exitaclants, cilric acid exiracied the highes
amount of all the micronutrients from the studied soils. The correlation analvsis indicated that
pll and orzanic carbon of soil were well corrclated with the cxtractable micromtrients as
exrracted wsine  different  cxtractants, Turther, the corrclation cocfficients between  the
micronuirient content in paddy straw and catractable micronutricnts in soil indicared that 0.005M
DTPA {buffered at pH 5.3) was the most suitable chemical extractant for predicting available
micronutrients in the smdicd acid seils with the r values for Zn, Cu, Fe and Mn of (.75, (.72,
(.80 and 0.69, respectively. Further, the study indicated that the solubility-free ion activity model
as a [uncion of pH. organic carbon and cxiractable micronulrics was also cllcclive m
predicting the availability of micronutrients in the studied acid soils. Such results indicate the
need of revisiting the methods for assessing tziiluhiIiT}-' of micronutrients in acid soils,
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Soil Organic Carbon Pools under major cropping systems in Swell Shrink
Soils of Purna Vallcy, Maharashtra

R.K. Naitam", P,C, Vioharana, A0, Shirale, M,S, Raghuvanshi, 1L1., Kharbikar, N, G,
Patilandand K. Karthikeyan

ICAR-Natonal Burcan of So1l Survey and Land Lse Plannimg, Amravai Road, Nagpur, Maharashira-
440433

*Fmail: ravindranaitam{ipmail.con

The soil organic carbon (S8OC) conribuies many important elTecis on physical, chemical and
biological properiics ol soils far maindaining their productivity are well known, To sustain Lthe
quality and productivity of soils the knovwledge of the SO i terms of its amount and qualiny is
essential. The soils of the Puma walley are impowverished of orzamie carbon and tacing the
problem of sub soil sodicity. Hence, the present study has been undertaken to study the influence
of different cropping svstems and management practices on the different pools and stock of SOC
i semi-arid climatic condition. The ol soil organic carbon (TOC) content variad [rom 026 10
0.81% and the soils under greengram-pigecn pea eropping svsiem recorded the highest TOC
(0.81%). The very labile carbon {fraction 1: VL) varnes from 0.03 to 0.20% under different
cropping and management system which constitute 4 to 30% of 1TOC. The highest recovery of
very labile carbon was found under green sram-pizeonpea cropping system (0.20%) and least
recovery was under cotton monocropping system (0. 13%). Lhe non-labile carbon [ Cyp fraction 4)
forms the largest contribution i the 1aial SOC in all soils and ranged rom 32 10 66% of wial
SOC, The Permanganate oxidicable carben ([LBC) ranged rom 27.0 10 441.0 mg kg™ under
different cropping systems and contributed 2 to 6 % of the TOC. The active pool {(Car | Crpof
SO ranged between & to 37% and that of passrve pool (Crp | Oy between 63 to 92 percent of
TOC. Amony the different cropping system studied sovbean-chickpea cropping system found
more elleclive i sequestering more aclive pool ol SOC (31%0) whereas collon monocullure was
less elTective (1 7%) in the 30 ¢m soil depth. The highest lability index ol SOC (| 16} was lound
under sovbean-chickpea cropping system wathin firsl 30 ¢m soil depih and the greengram-pigeon
pea cropping svstem was effcctive in maimtaimmg higher labihty of SOC (1.03} 10 the deeper sml
layers (100 em). The SOC stock inereases with depth m all the ctopping systems. The soybean-
chickpea cropping svstem registers the highest SOC stock (23.4 Mg ha') in the first 30 em soil
depth and a lugher percentage merease m 30C stock found in green gram-pryseon pea cropping
sysiem,
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Zinc in Fertilizers

Immediate Results...Long-term Benefits.

Zinc deficiency takes an enormous toll on both humans and crop productivity. Adding

zinc fertilizer to scils and crops can significantly increase crop yield, boost nutrition in
humans and improve farmers incomes.

qurﬁ'rﬁn'i':fr increases crop Z:'m:ﬁ:rﬂﬂ:z’r fncreases the Zine fertilizer increases
yield and reduces the impact nutritional value of crops, the yield and quality of
of drought, resulting in resulting in inereased zine crops, resulting in increased
healthier, stronger crops. mukrition it the diet, incom Eﬁ”"lﬁlrﬂiﬂs.

Zinchas emerged as the most widespread micronutrient deficiency in soils

and crops worldwide, resulting in severe yield losses and deterioration in

nutritional quality. About 40% of Indian soils are deficient in zine, leading
to decreased crop productivity and nutritional value.

GET INVOLVED
‘I |;' International finc Association,
t [ t ZMI - India
P: +91-11-2994 0040 #
Zinc Nutrient E: sdas@zinc.org .ZLM
Initative

W zinc.ong/zni ~dosential for life
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ICAR- National Bureau of Soil Survey &
Land Use Planning (NBSS&LUP)

P T ]
ICAR

Bhoomi Geoportal

; @w’ A Gateway to Soil Geospatial Database
mlﬂ - For more detmls Please visit our website or contact

The Director
1 ICAR-National Buercau of Soll Survey and Land Use Planning
Amravati Road, Nagpur — 440 033, Maharashtra, India
Telephone - 0712-2500386, 2500545 Fax: 0712-2300534
E-mall : director, nbsslup war gov.an

Know Your

Website : hitps:  nbsslup icar gov in

BHOOMI Geoportal - hup: 'www bhoomigeoportal-nbsslup. i
g —_— BHOOMI GEOPORTAL )
. A Gateway to Soil Geospatial Database 45 i
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ICAR-NBSS&LUP, Amravati Road, Nagpur
Maharashtra 440 033
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