Curriculum Vitae

Name : Dr. Anindita Seth (Gupta)

Address for communication:

Floral City, House no.-121,

Old Dhamtari road,

Sejbahar-492015, Raipur,

Chhattisgarh, India

Permanent Address: Kolkata, India
Email : anindita.asg@gmail.com
Mobile no.: +91 9315715206

A.

Working experience (2009-2019)

Co-principle investigator/ Co-Pl (2018) of “Centre of excellence in nanotechnology in agriculture’ in
sustainable agriculture division of TERI-Deakin Nanobiotechnology center, Gurgaon, Haryana, India.

Research Associate/ equivalent to Scientist-B (2018) for 6 months in sustainable agriculture division of
TERI-Deakin Nanobiotechnology center, The Energy and Resources Institute (TERI), New Delhi-Gurgaon
(June-Dec, 2018), India.

Postdoctoral Fellow (2016-2018) for 2 years in the Department of Soil and Water Sciences, The Robert
H. Smith Faculty of Agriculture, Food and Environment, The Hebrew University of Jerusalem, Rehovot,
Israel.

Block-Technology Manager/BTM (2014-2015) for 1 year under ATMA project of Government of India
in Chinsurah-Mogra Block, Hooghly district, West Bengal, India.

Research Associate (2012-2013) for 6 months for in the research project entitled “AICRP on
Micronutrients and Secondary Nutrients and Pollutant elements in soils and crops” funded by Indian
Council of Agricultural Research (ICAR), under Scientist-in-Charge Prof. G. C. Hazra at D/R, BCKV,
Kalyani, West Bengal, India.

Senior Research Fellow (2010-2012) for 2 years for the project entitled “GPS-GIS based soil fertility
maps for selected districts of the country for precise fertilizer recommendation for farmers of India” funded
by Deptt. of Agriculture & Co-operation (DAC), Govt. of India, Ministry of Agriculture, under Principle
Investigator Prof. Biswapati Mandal at D/R, BCKV, Kalyani, West Bengal, India.

Senior Research Fellow (2010) for 2 months for the project entitled “Undertake measurements in Rice

Fields of Bihar and West Bengal to determine CH, emission factors” sanctioned by the UNDP-GEF,
Ministry of Environment and Forests, Govt. of India, under Principle Investigator Prof. Biswapati Mandal
at D/R, BCKV, Kalyani, and West Bengal, India.

Research Student (2009-2010) for 6 months for the project entitled “Studies on the effect of concentrated

manure- a naturally occurring organics on betelvine and its rhizosphere beneficial microorganisms” under
Dr. Niharendu Saha, Associate Professor, Department of Agricultural Chemistry and Soil Science, BCKV,
Kalyani, West Bengal, India.
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. Research experience (2008-2018)

Postdoctoral programme (2016- 2018)

Advisor: Professor Moshe Shenker,

Department of Soil and Water Science,

The Robert H. Smith Faculty of Agriculture, Food and Environment,
The Hebrew University of Jerusalem, Rehovot-760100, Israel
Postdoctoral research work:

Nanotechnology for developing new generation of fertilizers.

The K to (Ca+Mg) ratio effect on K availability for plants, splitting soil- from plant-related interactions
using the Q/1 approach.

A study on Fe-bioassay to mitigate chlorosis on plant grown on calcareous soil.
Doctoral programme (2011-2017)

Advisors: (1) Professor Biswapati Mandal

Department of Agricultural Chemistry and Soil Science,

Bidhan Chandra Krishi Viswavidyalaya, West Bengal, India

(2) Professor Ashim Chowdhury

Department of Agricultural Chemistry and Soil Science,

IAS, University of Calcutta, India

Ph.D. Thesis topic:

“Studies on the suitability of multi-nutrient extractants for estimating available nutrients in soil for nutrition
of crops”.

Master of Science- dissertation (April, 2008- June, 2009)

Supervisor: Professor Ashim Chowdhury

Institute of Agricultural Science, University of Calcutta, West Bengal, India

M.Sc. Dissertation Title:

“Studies on the effect of Fipronil on some microbiological parameters and enzymatic activity of soil”.

. Summary of research work

A study was conducted to find the suitability of multi-nutrient extractants viz. Mehlich 3, AB-DTPA,
Modified Morgan, Morgan and tailored CDTA-Glycerol for estimating available soil nutrients viz. P, K,
Ca, Mg, S, B, Zn, Fe, Cu and Mn in relation to their nutrition of rice and wheat. There determined the
critical limits of P, K, S, B and Zn, as estimated by five multi-nutrient extractants and respective
conventional extractants as well as N by only traditional extractant for rice and wheat grown on Inceptisols
and Alfisols using twenty series of each soil order. The efficiency of multi-nutrient extractants and
respective conventional extractants was compared for estimating P, K, Ca, Mg, S, B, Zn, Fe, Cu and Mn in
two types of soil and also their correlations were determined. Again, the correlationship between multi-
nutrient extractants removable nutrients with soil properties like pH, organic C, CEC and clay content was
established. Finally, the suitability of multi-nutrients was calibrated by correlations study between multi-
nutrient extractant removable nutrients with plant parameters like dry-matter yield, Bray’s percent yield,
concentration and uptake of nutrients by rice and wheat.

An investigation was done applicability of nano-hydroxyapatite in clayey, sandy and calcareous soil for P
nutrition of maize. The movement, adsorption and stability of nano-hydroxyapatite was also studied in
comparison with soluble P fertilizer.



3.

4.

5.

A study was conducted on the energy of K* to (Ca?" + Mg?*) exchange [AF] in soils, the intensity factor in
plant K nutrition, K availability indices in clayey and sandy soils by evaluating quantity-intensity (Q/I)
characteristics curve of K, potential buffering capacity (PBC) of soil, activity ratio of K (ARk). It was also
elucidated whether the ratio K*/(Ca?* + Mg?*) affects K nutrition of plants through plant physiological
interactions, such as competition, or through soil-related interactions and the influence of various ratios of
K concentration to (Ca+Mg) concentration on the growth and K uptake of tomato plants was examined in
soil and hydroponic culture.

An experiment was conducted on bioassay for screening Fe-chelates to mitigate chlorosis of peanut plant
grown on Rendzina soil.

A study was done on the effect of increasing doses of Fipronil, a pyrazole insecticide, on dynamics of
microbial biomass carbon (MBC), soil respiration, FDA, dehydrogenase, phosphatase, sulfatase, S-
glucosidase activity of a soil.

D. Skills and proficiency

o gk~ w

Equipment expertise:
Well equipped with ICP-AES, AAS, UV-Vis Spectrophotometer, automatic nitrogen distillation system

(KEL Plus), Flame Photometer, pH Meter, Conductivity-meter, Calcimeter, Chloride-analyser,
Chlorophyll-meter and etc.

Analytical experience:
Conversant with the methodology for analyzing different physical, chemical, physico-chemical and

biological parameters of soil.

Experienced in analysis of pH, EC, hygroscopic water, CEC, textural class, CaCOs content, HCOs" CI,
salinity, quantity-intensity isotherm of K in soil and etc.

Efficient to assess nutrient content of N, P, K, Ca, Mg, S, B, Zn, Fe, Cu, Mn, etc. in soil and plant.
Experienced in hydroponic and pot experiment.

Familiar with investigation on mobility, adsorption and incubation of nutrients and nano-fertilizers in soil.
Worked on analysis of microbial biomass carbon (MBC), soil respiration (basal and substrate induced
respiration).

Studied the enzymatic activity like dehydrogenase, sulfatase, S-glucosidase, alkaline and acid-
Phosphatase, fluorescein diacetate hydrolysing activity (FDA) etc. in soil.

Worked with SPSS and JMP for statistical data analysis.

Field experience
Expert in performing GPS-based soil-survey and soil sampling as done from 13 districts of state West

Bengal, India as well as experienced to carry out pot experiments, on-farm trial and field level
demonstration experiments by communicating farmers in different sites of West Bengal, India.

Working experience as extension personnel
Experienced to work with farmers based on their strength or weakness by creating farmers-groups and

mobilizing them to implement innovative research idea or technology by doing farmer-interaction, training
programme and demonstration.

Language proficiency and computer skill
Fluency in English and Hindi, and well literate in computer.



E. Academic profile

Course/ Study Name of Board/ Year of % of Marks/  Division/
Institution Council/ Passing/ Grade Score/ Class /
University Joining etc. Grade
Postdoctoral The Robert H. The Hebrew Advisor;
Research (Soil and  Smith Faculty of  University of Prof. Moshe Shenker
Water Sciences) Agriculture, Jerusalem, 2016-2018 Soil & Water Sc., F/Ag,
Food and Rehovot- The Hebrew University of
Environment 760100, Israel Jerusalem, Israel
Ph.D. IAS, University  University of 2017 (PhD  Supervisors:
(Agricultural of Calcutta and Calcutta, India Degree Prof. Ashim Chowdhury,
Chemistry and BCKV, Kalyani awarded) IAS, Univ. of Calcutta
Soil Science) Prof. Biswapati Mandal,
BCKYV, Kalyani, India
M. Sc. (Ag.) in Institute of University of 2009 7.25 B
Agricultural Agricultural Calcutta, India (10.0 OGPA
Chemistry and Science, Scale)
Soil Science
B. Sc. (Hons.) in Surendranath University of 2007 56% I
Chemistry College. Kolkata  Calcutta, India
Higher Secondary  Kalyani West Bengal 2004 69.6% |
(10+2) University Council of
Experimental Higher
High School Secondary
Education
Secondary Kalyani West Bengal 2002 82% |
University Board of
Experimental Secondary
High School Education

. Publications

Research Articles (2015-)

Ruma Das, Biswapati Mandal, Dibyendu Sarkar, Amit Kumar Pradhan, Ashim Datta, Dhaneshwar
Padhan, Anindita Seth, Rahul Kumar, Nirmal De, V. N. Mishra, K. B. Polara, Sanjay Sharma, N. P.
Thakurj, Dileep Kachroo, M. Ray, Anil Sharma, K. P. Patel, Lalit Mohan, Garnayak W.N.Narkhedeo,
“Boron availability in soils and its nutrition of crops under long-term fertility experiments in India”
Geoderma, 351: 116-129, 2019.

Anindita Seth, Dibyendu Sarkar, Reginald Ebhin Masto, Kaushik Batabyal, Susmit Saha, Sidhu Murmu,
Ruma Das, Dhaneshwar Padhan and Biswapati Mandal, “Critical Limits of Mehlich 3 Extractable
Phosphorous, Potassium, Sulfur, Boron and Zinc in Soils for Nutrition of Rice (Oryza sativa L.)”, Journal
of Soil Science and Plant Nutrition, 18 (2): 512-523, 2018.

Anindita Seth, Dibyendu Sarkar, Ashim Datta, Biswapati Mandal, Ashim Chowdhury, Reginald Ebhin
Masto, Arun Kumar Chakravarty, Gora Chand Hazra, Shrikant Badole, Kaushik Batyabal, and Susmit
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Saha “Suitability of complex extractants for assessment of available soil zinc for nutrition of rice (Oryza
sativa L.) in subtropical India”, Soil Science, 182(1): 28-35, 2017.

Susmit Saha, Mahasweta Chakraborty, Dhaneshwar Padhan, Bholanath Saha, Sidhu Murmu, Kaushik
Batabyal, Anindita Seth, G.C. Hazra, Biswapati Mandal, R.W. Bell “Agronomic biofortification of zinc
in rice: Influence of cultivars and zinc application methods on grain yield and zinc bioavailability”, Field
Crops Research, 210: 52-60, 2017.

Shrikant Badole, Ashim Datta, Nirmalendu Basak, Anindita Seth, Dhaneshwar Padhan & Biswapati
Mandal “Liming influences forms of acidity in soils belonging to different orders under subtropical India”,
Communications in Soil Science and Plant Analysis, 46:2079-2094, 2015.

Anindita Seth, Saswati Pradhan, Swarnali Purkait, Suchismita Sinha and Ashim Chowdhury, “Effect of
Fipronil, a pyrazole insecticide, on microbial biomass carbon, soil respiration, FDA and dehydrogenase
activity of soil” International Journal of Advanced Biological Research, 6(3): 352-356, 2016.

Abstracts (2011-)

Anindita_Seth, Roee Gothelf and Moshe Shenker, “The K to (Ca+Mg) ratio effect on potassium
availability for plants — splitting soil- from plant-related interactions” Geophysical research abstracts, vol.
20, EGU2018-9425-3, EGU General Assembly 2018.

Moshe Shenker and Anindita Seth, “Potassium availability in soils and the use of the Q/I approach —
moving from theory to nation-wide realization”, Geophysical research abstracts, vol. 20, EGU2018-9716-
2, EGU General Assembly 2018.

A. Seth, D. Padhan, B. Mandal, K. Karmakar and N. Saha. “Microbial biodiversity in soils under organic
farming system”. 3" Indian Biodiversity Meet- An International Conference, P. 84-85, 2015.

A. Seth, A. Datta, I. Das, S. Saha, K. Beura, A. K. Pradhan, R. Das, S. P. Badole and Biswapati Mandal,
“Available Sulfur Status in soils of Jalpaiguri, North Dinajpur and Nadia District, West Bengal”, Proc.
100%™ Science Congress, Part 11, pp-246 (G-3), 2013.

Anindita Seth, Ashim Chowdhury and Biswapati Mandal, “Effect of Fipronil on FDA and Dehydrogenase
Activity of Soil”, Proc. 100" Science Congress, Part 11, pp-250 (G-8), 2013.

S.P. Badole, Ashim Datta, Anindita Seth and Biswapati Mandal, “Effects of Liming on Different Forms
of Acidity in Soils from Various Agro-Climatic Zones of West Bengal”, Proc. 100" Science Congress,
Part Il, pp-279 (G-45), 2013.

Amit Kumar Pradhan, Kasturikasen Beura, Anindita Seth, Ipsita Das, Susmit Saha, Ashim Datta, Durgesh
Kumar Singh, G.C. Hazra and Biswapati Mandal, “Distribution of Available micronutrients in Soils of
Nadia District, West Bengal”, Proc. 100" Science Congress, Part 11, pp-248 (G-6), 2013.

Kasturikasen Beura, Amit Kumar Pradhan, Anindita Seth, Ipsita Das, Susmit Saha, Ashim Datta, G.C.
Hazra and Biswapati Mandal, “Distribution of Available N, P, K, S in Soils of Nadia District, West
Bengal”, Proc. 100" Science Congress, Part 11, pp-338 (K-18), 2013.

Anindita Seth, Ashim Datta, Nirmalendu Basak , Bholanath Saha, Susmit Saha, Ipsita Das, Shrikant
Badole, Ruma Das, Sajal Pati, Gora Chand Hazra and Biswapati Mandal, “Studies on the status of
available zinc and sulfur with the variation of pH and organic carbon in some Inceptisol and Alfisol of
West Bengal”, Indian Society of Soil Science, 77th Annual Convention, pp-48, 2012.
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12.

13.

G.C. Hazra, Bholanath Saha, Susmit Saha, Anindita Seth, Sushanta Saha, Debabrata Dhar, Sidhu Murmu
and Biswapati Mandal, “Influence of Zn fertilization on bioavailability of Zn in edible rice” Indian
Society of Soil Science, 77th Annual Convention, pp-136, 2012.

Bholanath Saha, G.C. Hazra, Susmit Saha, Partha Deb Roy, Anindita Seth, Sushanta Saha and Biswapati
Mandal, “Influence of Zn Fertilization on Bioavailability of Fe in Edible Rice” Indian Society of Soil
Science, 77th Annual Convention, pp-137, 2012.

Shrikant Badole, Ashim Datta, Shreyasi Gupta Choudhury, Nirmalendu Basak, Sabyasachi Das, Anindita
Seth and Biswapati Mandal, “Deep soil organic carbon -an important component of global C-cycle and its
stabilization mechanisms” Indian Society of Soil Science, 77th Annual Convention, pp-239, 2012.

Anindita Seth, Ashim Chowdhury and Biswapati Mandal, “Influence of Fipronil on Some
Microbiological Parameters and Enzymatic Activity of Soil”, Indian Society of Soil Science, 76th
Annual Convention, pp-73, 2011.

Technical Bulletin

Contributor in Technical bulletin “Soil Atlas for available micronutrient” for 14 districts of West Bengal
published by Bidhan Chandra Krishi Viswavidyalaya in collaboration with National Atlas & Thematic
Mapping Organisation and Indian Council of Agricultural Research (2017).

G. Active participation and training exposure
1.

Participated and presented in 6 days general assembly of European Geosciences Union (EGU, 2018)
organised in Austria Center Vienna, Austria, Europe.

Participated in 4 days training programme (2015) of “Soft skill development for Extension Personnel”
organised by Extension Education Institute (EEI) of Assam Agricultural University, Jorhat, Assam in
collaboration with SAMETI, Ramkrishna Mission, Narendrapur, Kolkata.

Presented poster on a research topic (2013) in “100" Indian Science Congress Association (ISCA)” held
in University of Calcutta, Kolkata, India

Participated in poster presentation (2012) in “77" Annual Convention of Indian Society of Soil Science
(ISSS)” held in Punjab Agricultural University, Ludhiana, Punjab, India.

Certified for attending two days of training workshop (2012) on “High tech. vegetable cultivation for
uniform economic return” organized by Center for Testing & Training for Providing Technical back up to
the beneficiaries for Agri/Horti Development, under coordinator Prof. Ashim Chowdhury, IAS, University
of Calcutta, India.

Participated in poster presentation (2011) in “76" Annual Convention of Indian Society of Soil Science
(ISSS)” held in University of Agricultural Science, Dharwad, Karnataka, India.

Assisted and demonstrated in a seven days (2010) training programme entitled “Soil testing and
Fertilizer recommendation” sponsored by National Bank for Agriculture and Rural Development
(NABARD), Kolkata under programme coordinator Dr. Niharendu Saha, Directorate of Research, Bidhan
Chandra Krishi Viswavidyalaya, Kalyani, India.

Fellowships and Awards

Fellowship from Govt. of Israel (2016).
Fellowship from Indian Council of Agricultural Research (2012).
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Qualified RET (Ph.D. entrance test) with 1 position (2011).
Fellowship from DAC, Ministry of Agriculture, Govt. of India (2010).
Fellowship from UNDP-GEF, Ministry of Environment and Forests, Govt. of India (2010).

Reviewer of peer reviewed journal
1. South African Journal of Plant and Soil

J. Research Interest

e  Soil chemistry and plant nutrition

e  Soil fertility and soil health.

e  Application of nano-technology for plant nutrition.

¢ Innovative research for economic benefit of country and sustainable future

K. Teaching experience
Acted as teacher for very short period of time.

L. Personal details

Date of Birth : 24.08.1986
Nationality : Indian
Category : General
Birth place ; West Bengal

Anindita Seth (Gupta)

__________ X_________
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TITLE CITED BY YEAR

Critical limits of Mehlich 3 extractable phosphorous, potassium, sulfur, boron 6 2018

and zinc in soils for nutrition of rice (Oryza sativa L.)
A Seth, D Sarkar, RE Masto, K Batabyal, S Saha, S Murmu, R Das, ...
Journal of soil science and plant nutrition, 0-0

Liming influences forms of acidity in soils belonging to different orders under 6 2015

subtropical India
S Badole, A Datta, N Basak, A Seth, D Padhan, B Mandal
Communications in Soil Science and Plant Analysis 46 (16), 2079-2094

Agronomic biofortification of zinc in rice: Influence of cultivars and zinc 5 2017

application methods on grain yield and zinc bioavailability
S Saha, M Chakraborty, D Padhan, B Saha, S Murmu, K Batabyal, A Seth, ...
Field Crops Research 210, 52-60

Suitability of complex extractants for assessment of available soil zinc for 2 2017

nutrition of rice (Oryza sativa L.) in subtropical India
A Seth, D Sarkar, A Datta, B Mandal, A Chowdhury, RE Masto, ...
Soil Science 182 (1), 28-35

Boron availability in soils and its nutrition of crops under long-term fertility 2019

experiments in India
R Das, B Mandal, D Sarkar, AK Pradhan, A Datta, D Padhan, A Seth, ...
Geoderma 351, 116-129

The K to (Ca+ Mg) ratio effect on potassium availability for plants--splitting 2018

soil-from plant-related interactions
A Seth, R Gothelf, M Shenker
EGU General Assembly Conference Abstracts 20, 9425

Potassium availability in soils and the use of the Q/I approach--moving from 2018

theory to nation-wide realization
M Shenker, A Seth
EGU General Assembly Conference Abstracts 20, 9716

Effect of Fipronil, a pyrazole insecticide, on microbial biomass carbon, soil 2016

respiration, FDA and dehydrogenase activity of soil
SSAC Anindita Seth, Saswati Pradhan, Swarnali Purkait
International Journal of Advanced Biological Research 6 (3), 352-356
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TECHMICAL ARTICLE

Suitability of Complex Extractants for Assessment of
Available Soil Zinc for Nutrition of Rice (Oryza sativa L.)

in Suhtrnpi::al India

Anindita Seth,” [hl:q.enl:l.l Sarkar,® Ashim Datta,” Ells'.vapah Mandal,* P.shlm {:hl:mdhurg.r
Reginald Ebhin Masto,? Arun Kumar l:hakr:wartg.r Gora Chand Hazra,? Shrikant Badole,®
Kaushik Batg.-abal.iand Susmit Saha®

ABETRACT:

W evalusied the efficiency of sk compled exdracianis such a5 diefiwleretrbminepenizscetic ackd (DTPA}, Mehlch 3, ammorium bcarbonaie- |
OTRA [A2-0TFA), modied Morgan, Morgam and (CDTA) a5 ko their sufability for assewing yadable
Zinc |2n b stahus in soils of Fe nﬁt-ﬂm:ﬁmumummﬂnummmmunmum
were arahaed o dractabie I content and used D gros nce with thiee: levels of mu:l.!.,ﬂlﬂhgrn"']. Traz redaive eficiency of the In
Edractnts folioeed thie onder A8-0TPA = Mehlich 2 > DTPA > COTA » modified Morgan = Morgan in sols from T Inceptsols soil orcer snd
Nehiichi 3 = & E-DTPA > modilied > OTPA = Morgan » OOTA in soils classiiied s Alftols. The exteciabie soil £n wes Sgnillcanily comel alesd
with 5o organic C and chry conlent. A8 the soils showed Significant resoonse 0O spplcion in ems of incresses indry mater Wekd, 2n concoen-
tration, and plond uiplkakee. OF the shedractants tested, A8-0TPAand Mehlch 3 wese T best or 2ssemsing plant avallable 2n contents for nutrition of
rice. The criical limis of Mehlich 3 ard B8-DTFA extacianis ke gefing higher nesponses of rice io Zn application wene 1.2 and Ln;gg_"h

Incexisols and Z0and 15 g g in Aok, respecieely

ol 50l 201 S 1E2 28 3N)

oy Wonds: AE-DTPA, dfsk, COTE, DTFA, inceplisols, mahilch 3, moSiliad mongsn, morgan

inc (Znj} is an essential micominend reguired for the socmal

gromth and developmen of planis (Marschner, 1953 Wide-
spread Zndeficiency of crops bas hees reponied foom Siferesd pans
of the weorld inchading Indin (Mandal etal., 2000; Fagenio and Baligar,
N ). Zinc deficiency is commanly observed in light-texred acidic
woils, im soils with high amours of calcium carbonate and oxides of
Fe mmd AL mmed also in soils with bow ic matier coniesd | Clark,
1982; Fagenia et al, 202, Mandal et all | 1992; Mandal e al | 2000}
Zinc deficiency is very oommon in soils growing rce Oz sahe L)
and causes senous nuintioeal disoeder, thus lmiting vield of the
crop (Slalon et al., J00%; De Dune, 1981 ). Insubtropical bndia, rice
& the major crop im the fine-iextured allivial soils belonging o the
woil onders Inceptisols and modemiely weathered acidic Alfisols
These soils mot ooy hasve inke bow coniemits of Zn {Mandad
and Higm, 1997) bent are also sehjecied w imcressing cropping
imensity with high-yielding rice varieties and the high use of
microgsamient free NPK femilizers, These practices cmse o furdwer
depletion of native soil £n and sccentuste the deficiency (Mandal
and Mandal, 1985,
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ghaarpsiva,, Faahui - RO, i S, dnoia,
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Several extmetmnis have been tesied for msessing the mvailable #n
oomteni of soils for #n suirition of cooge. s with many other micro-
nuirient cotions, the mosi prctical soil lesiing approach for £ is e
s of & mulinuicen extmciant (Sims md Robnson, 199]0) The
dicthylenetrisminepentanceic ocid (DTPA) exraction (U003 W
OTPA + G0 W CaCle = 0 W encstanolamine, pH 7.3 [Lindsay
] Meoreell, 1978]) is cme of the most ¢ Iy e for
Zn availahility in sois. The DTPA hgands foms waler-soluble Zn
comglleves and therehy deorease o™ activity in soil solution. This
facilitmes desoption of o from soil 1o replenish soil soletion Zn™
The buffzred pH omed presesce of soluble Ca®* prevem excessive
dissokation of Cal'lh, aveiding the release of enavailable £n oc-
duded by this solid phase. Despite these advaniages, it is somewhat
difficalt so use the [TPA procedure in & soutine soil lesting lobom-
ey becasse it requires a 2-h shaking peniod and is wsed only for
o essemiial elemenis (Fe, Mo, Cw, and o). To overcome ihese
problems, Sohanpour and Schmmb | 1977} modified the DTPA ex-
tractnnt by combining it wid 1.0 A ammaniem bicarbonate (AH) 10
extract B, K, Ca, and Mg in addition 1o &, Cu, Fe, and M sdjsting
the firmn 7.3 i 7.6; and shoniening the shaking time w 15 min.

r.-ﬂh.:h 5 (0.2 MW CHOO0H + 028 M m,,m.'r, 0o W
BH,F + 013 M HNO, + 0001 M FDTA, pH 2.3), which is ales a
mauliimerient exraction, is known io extmet £n by H* and KHJ jons
o fomeation of Zn-EDTA complexes (Meblich, 1954). The lower
pH of Mehlich 3 also dissolution of Zn kydrexides in soils
(Vidal-Vargeer o al, 20055 Morgsm | 1941 ) esed the first universal
soil exictant (072 A Ma-aceaie = 052 & CH;O00H, pH 48),
whiich allowed for "rapid microckemmical™ esis 10 desenmine readily

lahk } in soil fior the purpose of estimating
the: femilizer nemds of croge. The Maorgan extractant was modified 10
incresse its usefalness in anahyzing sils with meges of femiliny by
substinuting NHy for Mo io facilitate the examction of K in a wider
warieny of soils (Mclmosh, 1989)

Revently, Sed (2006) milored acid-
glycerd (COTA), o new comnglex multinuinen extractant that com-
bines 0LHEE & wraves-CDTA, 0005 M ghyeesol, L1 & NH -aceime,
e 000 e WHF, beeffiered 2 pH 4. 8. The premise for this extractant
is e CDTA forms stroesger complexes with almost all nuetals dan
does EINTA or ITPA, and the low buffering pH (4.8) could eximci
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Critical limits of Mehlich 3 extractable phosphorous,
potassium, sulfur, boron and zinc in soils for nutrition of rice
(Oryza sativa L.)

Anindita Seth’, Dibyendu Sarkar®, Reginald Ebhin Masto®, Kaushik Batabyal®, Susmit
Saha?, Sidhu Murmu?® , Ruma Das®, Dhaneshwar Padhan® | Biswapati Mandal®
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The Hebrew University of Jerusalem, Relhovoi-780 100, Israel " Deparmment of Agriculiural Chemisiry and Soil
Setence, Bidhan Chandra Krishi Fiowawavalave, West Bengal-741 252, India. "Environsental Managemient Di-
visionr, Centrld Instimre of Mintrg and Fuel Research, FRI Dhanbad-828 108, India. *Diviston of Soil Science
amedl Agricultural Chemisiry, JCAR-Indian Agriculiral Research Instinure (TARD), Pusa Campus, New Delld 110
02, India, *Corresponding author: amlndine asg@@emall. com

Abstract

We evaluated the critical limits of P, K, 5, B and Zn in Inceptisols and Alfisols for nuirition of rice { vz saffve
L.}y using Mehlich 3 as an extractant. Three levels, each of P (0, 14 and 23 mg kg soil), B {0, 23 and 36 mg kg
soil), 5 (0, 4.5 and 9.0 mg kg soil), B (0, 0.5 and 1.0 mg kg soil) and Zn (0, 2.3 and 4.5 mg kg* zoil) were
applied separaiely to 20 Alfisols and Incepiisols each for growing rice in greenhouse. Biomass yield, concenira-
tion and uptake of those nutrients by rice were significantly influenced (P < 0,01 ) by the soil and raic of cach of
the muirienis {F, K, 5, B and Zn), but not by their interactions in both the soil onders. The amount of these five
nuirients as extracied from soils by Mehlich 3, alike conventional extractants, showed significant positive cor-
relations (P 0,01 ) with biomass vield, nutrients concentration and their uptake by rice plant, which indicated
suitahility of Mehlich 3 in predicting plant available nutrients in sodl. The critical levels of Mehlich 3 extractable
P, K, S, B and Zn for rice in Inceplisols were 14.7, 512, 22.9, 0.65 and 1.27 mg kg?; while in Alfisols those
values were 8.2, 1173, 21.9, 040 and 2.15 mg kg, respectively.

Keywards: Mechlich 3, suitability, Inceptisols, Alfisols, critical limit, rice.
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Agronomic biofortification of zinc in rice: Influence of cultivars and zinc
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application methods on grain yield and zinc bioavailability

Susmit Saha*! Mahasweta Chakraborty®, Dhaneshwar Padhan?, Bholanath Sahal,

Sidhu Murma¥, Kaushik Batabyal®, Anindita Seth?, G.C.

Hazra®, Biswapati Mandal®, R.W. Bell®

* Callagr of Agninuer, Fidhan Chandra Enshi Vowewidvelora, Rurdean Sadar TITME, Wer Reogal Indic
hmql—qm:—unﬂmmﬂuﬁ o Beagel, [maia

" D Kebam Agricafverel College, Miber Agricsinurel Unbversin;, Sihar 855107, india
'lhh-l.ﬁd;rq'k_hm-l
= School af Vawrinary and L Sciescy, Murdoch Dntrericy, blwsfack, WA 2150, Aurelic

ABRTICLE INFO ABSTRACT

— Tine biofortification in rice t be anproved by altring Zn spplicalion. lming and placement and callivar

. a—— frlisr wapply ab diffmeni phenological stages of e o sl mearsg 22 bicesdstilily in oooked o

T e Fathways fur 2o enrichmess (27.4-HL6% over contral) by s fetilisstion with dffensss applicasion peutocsls

Meomadhitiey ardd cultivem weee slucidaind. Sach errichment of fn was awecsted with deplstion in Fe (5.5-204%) and

phytic scd (14 8-304%). Hownes, the los of Zn oo prooesing of moe g incrsoesd oo 2o fertilization

(I26-287 mgky ") | of & praferansial fliocation of applied Zn inko brem and alairoos of the g

Drewpite sach loxs, application of #n camed a nel meresse = 2 Boavaildbdiey (53 2% over control] in e cooked

Fdﬂlhqhmh-mql:ﬁ_m-h—dmhﬂlnﬂ.h-qﬂ-lh#ﬂ“4!

o | the mand effinctioe b wn af n in rice by oplimtcag grain yeeld, and =-
Iﬁqhnﬂ.hhﬂmlﬂﬂr-:ﬂdm-lhl-m_niﬁmulﬂp

1. Introduction upper sail lsyer ([TyoEGn &L, 207E) The problem of low 2n svail-

Diietary deflziemeies of In and Fe ane o sevbow ghobal poblic healdy
problem affecting ever rwo billion people and eausing a bss of 53
million life-years assaslly L These caes ol mal-
nuirithon are more peube in populacors of Africa, South and South Essr
Asin where cereals, the major staphe fesds, are low in dietary 2n aed Fe.
Rloe i of major Importance particularly in South and Sourh East Asla
because it conribanes mone than two thirds of the energy inmake of s
papuila i [ TSRS &7 AL, TOT). i socenrarion i rice grais s
b emriehied by () Beadomifeation with popalir 7o fenilizess (o
00}, &) memipulsting Zn rereposters and ligands in siee plans
CFtmgperet ot 2006 By eraf, 2074 aad ) afictent geemglamn
screening for higher bisavnilshle En {EGIF 2073, TREIGES o AL
MﬂMHHMwanrMWUMMHlm
soupee of Fn to produce 2n enviched gralns Soil sopplisd Tn s, how-
ever, limited depending opon soll propertes awch as pH and redos
potential, conemts of C0y " and HOO, ™, xides of Fe and Al, and -
O} and inherent In ATUS [0 the

abilicy 1o plants & exncertated when rice 5 grown in submerged sl
(FrER e al, J0TA). Applicagion of Zn fertilizer & the o commen
apthon o overcome such problems. But recovery of applisd Zn by fee
s 2% of the applied [RTITRRy, 20

Talloring Zn application profocsls may help o enfanc: pransport of
wumummumlnmmmmmmm e,
theredo li caricn p ls wsing key peinciples of Zn
nummdmmrmm#umﬂamﬂmm
with soll compeaenrs, & ahsorbed by noots, revels through cylem oo

e i lesvies and sub iy b grades via phioes (Pooies
ETGlL, 2075} desplre a o [mngpeeadl like high pH of phloem
sa, chelarion processes ete. [jmpar A Julsur-Beeboos 20120, () o
thee comirary, folier applied In moves faster within plasts bur ne-
ranslocation ks dependen on plant poridonal sane, germplasm and
plant phenological stege (FETOES, 2073 Inmanere leaves e phy-
slologically Incapable of exponing nuotkencs il chey mavore, while
mature leaves expont nurient dirscdy via phloem to developing gralss
ared oither aigans but are incapable of bparing { Feomoes and Sro

s
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Liming Influences Forms of Acidity in Soils
Belonging to Different Orders under Subtropical

India
SHRI BADOLE." ASHgM DATTA NIRMALENDLb
BASAK_® ANINDITA SETH.® DHANESHWAR PADHAN.! AND

BISWAPATI MANDAL"

'Deparntment of Agricultural Chemistry and Soil Science, Bidhkan Chandra Krishi
Viswavidyalaya, Mohanpur, West Bengal, India

*Division of Soil and Crop Management, ICAR-CSSRI, Kamal, Haryana, India
Department of Agricultural Chemistry and Soil Science, Institute of Agricultural
Sciences, University of Calcutta, Calcutta, West Bengal, India

A pot experiment was conducted to study the influemce of liming on chawges in
differems forms of acidity in refation to soil properties. Thirty=six swrface ((=15 cm
decp) soil samples were collected from different soil orders, mamely Entisols,
Inceptisols, Alfisols, and Entisols of coastal saline zome of West Bengal, India, and
incubated for 21 days with three doses of lime fie., no lime (L), half lime (L,p), and
full lime (L,)]. Results of analysis of soil showed that there were significant increases
in pH in water (pH,) and pi in 0.02 M calcium chloride (CaCly) (pHey) (1.3 and
1.5 units} and decrease in total acidity, hydrolytic acidity, excharge acidity, electros
statically bound aluminiume (EBAP), and clectrostatically bownd kydrogen (EBH')
wpon liming being from 1.53 to 0.57, 1.40 10 0.54, 0.13 to 0.03, 0.08 to 0.01, and
0.06 to 0.02 emol (p*) kg™, respectively. The decrease in values of all the forms of
acidity was greater in Ly than in Ly, treqoment wnder Entisols of the ferai zore,
followed by Entisols of coastal saline zone, Inceptisols, and Alfisols. The forms of
acidity showed significant positive covrelation with eack other but negative correla-
tion with pH,, and pH., except for EBF*.

Keywords Forms of acadity, lime requirement, liming, sodl propertics

Introduction
Acidic soils are an impediment to agricultural production. Soil acidity is the major
factor that restricts crop growth in large areas of the world (Shainberg et al. J98S).
Acidic soils occupy about 3.95 billion ha and account foe 30 percent of the world’s
ice-free land area (Vonuexkilll and Mutert §993). Particularly in humid tropical and
subtropical climatic zones, acidic soils are predominantly found, which hinders many
countries from achieving self-sufficiency in food production. Out of the 328 million ha
Recerved 13 November 201 3; accepted | March 2015,
Address correspondence to Shrkant Badole, Department of Agncultural Chemistry and Soil
Science, Bidhan Chandra Krishi Veswavadyalaya, Mobanpuar 741 252, West Bengal, India. Eemail:
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Keywarde and agro-climaic conditions, we stediod how different (inorg; -

Soron balance M-ﬂmndbmm(namﬂnyhdb.ndismmnmdnheempnhmm.mmmm-

Loag-term expersment e vie, NPX ded dese of N, P and K), NFK + FYM (farmyard masere), costreld and

Nutriest masagement lallon which were i all the experi were selectioad and their effects on B availability in sodls were

Plam timae boros tested using foer commonly used methods viz, hot-CaCl; (HOC), KH PO, (POP), masaitol-CaCl; (MCC) and

Soll b extenctien hydrechioeic acid (HCI) is relation (o B nutrition of wheat, rice, compea, sorghum, sesame,
nmmuLmdamunmmmmm&mmm
HCC = HO > MCC > PDP across the tested sodls ged over the Josg-terss matrient swan-
agement practices with NPK + FYM ied in 15% & in iladle B & soil over the control, which
WMWHMMB Sech i with wrated (NPK + FYM) sutsient

et B in soils and plant tissues above its eriticad Besits that supplied

& of B for nutrith dnnmmdmpgmwm!yhmmymADm
Myhﬂxapeﬂn-dmalwaml over time &S irfigation water and
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best for sssessment of svailability of B in sofls sader losg-term cultivation.

1. Introduction countries (ﬂnLtK_,_mE. Stxhddiclency commonly occurs in
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