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Commission 3.5: Soil Degradation Control, Remediation,
and Reclamation

79" Annual Convention: November 24-27, 2014
National Seminar on Developments in Soil Science: 2014

Effect of Sugar Mill Spent-wash Application on Soil
and Water Qualities and its Prospect of Utilization
in Crop Production

Madhumita Das, O.P. Verma, H. Behera!, R. Sethi and A.K. Nayak
Directorate of Water Management, Chandrasekharpur, Bhubaneswar, 751023, Odisha
Department of Environmental Science, Utkal University, Banivihar, Bhubaneswar, Odisha

Fresh water scarcity often limits crop growth during post and pre-monsoon periods in India. To find
out a suitable and supplementary source of irrigation fro crop production, sugar mill spent-wash (E) as
different volumes with water (W) @ 20/80, 40/60 and 60/40 and 60/40 was applied for leaching soils
of four different types, dominated in sub-humid Odisha. A comparison of salinity of leaching solutions
both with spent-wash, and normal water use for washing after equilibrium reached with spent-wash, and
normal water used for washing after equilibrium reached with spent-wash, showed that leachate collected
from red and lateritic soil was relatively less saline at 40/60 and 60/40 over the leachate collected from
alluvial, and red and yellow soil. The pattern of salinity development and reduction varied distinctly
with soil type and concentration of spent-wash used for leaching purpose. Irrespective of spent-wash
concentrations, the release of salt was relatively stagnant over time in red and lateritic, and red and
yellow soil types. Overall the salinity developed due to leaching of soil column with spent-wash varied
from 4.3 to as high as 9.8 dS m'! that subsequently went down to 0.6 to 3.2 dS m™! during washing with
normal water. The study indicates that up to 50% dilution of sugar mill spent-wash with normal water,
has found suitable for use in netural, sandy loam alluvial soil type; and up to 40% dilution has proved
useful for moderately acidic, iron rich red and laterite, and red and yellow soil type. No persistent salinity
build up either in soil or in groundwater available at shallow depth was observed.
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Effect of Organic and Inorganic Amendments on Seed
Yield and Micronutrient Composition of Indian Mustard
(Brassica juncea L.. Czern) Grown in Pb Spiked Soil

R. Sikka*, A. Kalsi and Dhanwinder Singh
Department of Soil Science, Punjab Agricultural University, Ludhiana, 141004, Punjab
*Email: sikkar@pau.edu

Lead pollution has a long history going back to at least two millennia and is regarded as a serious
threat to environment and human health. Apart from the natural weathering processes, Pb contamination
of the environment has resulted from mining and smelting activities, Pb containing paints, gasoline and
explosives as well as from the disposal of municipal sewage sludges enriched in Pb. Availability of
metals in soil to plants is governed by a number of factors and the soil properties often correlated with
metal availability include soil pH, organic matter and clay content of soil. To prevent Pb movement to
deeper soil layers and ground water aquifers identification of some viable remedial measures is necessary
in developing cost effective and community acceptable technologies for chemical and biological
immobilization of Pb in soil. The uptake of Pb by plants growing in contaminated soils can be restricted
by the addition of amendments to the soil. We selected farm yard manure (FYM) and press mud (PM)
(a waste product of sugar industry) as organic amendments and lime (CaCQOj;) and fine fraction of the
soil (silt + clay) as inorganic amendments, which are very economical and easily available to investigate
their influence on 1) Seed yield of Indian mustard and ii) micronutrient composition of Indian mustard
in relation to addition of amendments. Indian mustard was grown till maturity in a screen house using a
loamy sand soil spiked with five levels of Pb varying from 0-400 mg kg soil. Amendments used were
lime (CaCQ;), farm yard manure (FYM) and press mud (PM) applied at 2.5 and 5.0 per cent (w/w) and
silt+clay applied at 20 and 40 per cent (w/w). Adequate application of nitrogen, phosphorus and
potassium was made to Indian mustard. The results showed that there was a linear decrease in the seed
yield of Indian mustard with increase in levels of added Pb but addition of amendments increased the
seed yield of Indian mustard as compared to unamended soil. All amendments significantly reduced Pb
accumulation by Indian mustard and the reduction increased with increasing the rate of amendment
application. The ameliorative efficiency of amendments in terms of reducing Pb content in plants followed
the order silt+clay > lime > FYM > PM. The addition of amendments also increased the concentration
of micronutrients in Indian mustard as compared to unamended soils. There was also a decrease in
extraction of Pb with amendments in post harvest soil which followed the decreasing order of silt+clay
> CaCO; > FYM > press mud.
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Enhancing the Productivity of Textile and Dye Industry

Polluted Soils using Soil Amendments and Sulphur
Oxidizing Bacteria

K.M. Sellamuthu'*, R. Sridar?, V.P. Duraisami® and S. Mahimairaja*
!Department of Soil Science and Agricultural Chemistry, *Department of Agricultural Microbiology,
SDirectorate of Natural Resource Management, *Department of Environmental Sciences, Tamil Nadu

Agricultural University, Coimbatore, India
*Email: kmsella75@gmail.com

A column experiment was conducted to study the effect of soil amendments and sulphur oxidizing
bacteria (SOB) on soil properties and leachate quality with gypsum and elemental sulphur in different
ratios (0, 50, 75 and 100%) along with three SOB cultures to know the effect of different treatments on
soil properties. Based on the effectiveness of the pH reduction of the different cultures isolated from the
native sources and existing TNAU cultures, three effective cultures were identified and used for the
column experiment. PVC columns with 50 cm height and 6 cm dia was taken and 2.39 kg of soil was
filled to maintain the bulk density. Gypsum requirement was estimated and based on the gypsum
requirement, the treatments with gypsum and sulphur and its combinations were imposed. The volume
of leachate collected were recorded at every 15 days interval. The experiment was continued upto 60
days and after 60 days the setup was dismantled and soil columns of 0-25 ¢cm and 25-50 cm were
separated and analysed for pH, EC, exchangeable cations and sulphate. The data on leachate indicated
that the treatments viz., 75% gypsum + 25% S+ Native Noyyal culture (T16) followed by 50% gypsum
+ 50% S + Native Noyyal culture (T15) recorded the lowest pH (8.18 and 8.19, respectively) among the
different treatments. The highest Sodium Adsorption Ratio (SAR) (1.51) was observed in 50% gypsum
+ 50% S + Native Noyyal culture (T15) followed by 50% gypsum + 50% S + match factory culture
(T9). The results from soil analysis indicated that, in surface soil, the lowest pH value (7.93) was observed
in 50% gypsum + 50% S + Untreated tannery effluent culture (T12) followed by 50% gypsum + 50% S
+Native Noyyal culture (T15) with a pH value of 7.95. value of 73.95 HH Exchangeable sodium
percent was the lowest (5.87%) in 50% gypsum + 50% S + Native Noyyal culture (T15) followed by
50% gypsum + 50% S + Untreated tannery effluent culture (T12) (6.01%) where as the highest was
recorded in control (11.87%). In sub surface soil, the lowest pH value varied from 8.45 to 8.88. Reduction
pH was observed in sulphur oxidisng bacterial treatments along with sulphur when compared to gypsum
application alone. The lowest sodium content (231 milli grams) and ESP (6.9) were recorded in 50%
gypsum + 50% S + Native Noyyal culture (T15) whereas the highest in control.
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Ameliorative Impact of Organic Amendments and
Gypsum in Alleviating Carbon Stress in Sodic
Vertisols of Purna Valley in Vidarbha

A.O. Shirale, V.K. Kharche and R.S. Zadode
Department of Soil Science and Agricultural Chemistry, Dr. PDKV, Akola, Maharashtra

The field experiments on cotton (2011) followed by green gram in kharif and chickpea in rabi season
(2012) were conducted on farmers fields in Purna valley of Vidarbha region of Maharashtra representing
semi arid ecoregions of central India. The treatments comprised of five different green manures (sunhemp,
dhaincha, cowpea, green gram and leucaena loppings), two crop residues (cotton stalk and farm waste as
biomulch), gypsum and control. There were nine treatments replicated on three farmers fields on Vertisols
treating each farmer as a replication. The application of organic amendments significantly enhanced the
organic carbon (6.41 g kg'!), permanganate oxidizable carbon (240.0 mg kg!), soil microbial biomass
carbon (167.6 pg g soil) and SOC stock (15.47 Mg ha'!) over the application of gypsum (5.83 g kg,
194.2 mg kg'!, 119.1 pg g! soil and 14.04 Mg ha!) and control (5.64 g kg!, 174.75 mg kg!, 92.04 ug g
I'soil and 14.04 Mg ha'!). The application dhaincha and sunhemp in-situ green manuring showed highest
potential to sequester carbon in soils. The different treatments of organic amendments followed the
sequence dhaincha > cowpea > sunhemp > leucaena loppings > green gram cotton stalk > biomulch for
cabon sequestration potential. The results of suggest the potential of different organic amendments in
alleviating the carbon and nutrient stress in sodic Vertisols under high pH and ESP stress situation
besides reclamation.
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Impact of Groundwater Quality on Soil Fertility
Parameters of Bhilwara District of Rajasthan

K.K. Yadav'", K.L. Gurjer?, P.K. Singh!, S.K. Sharma? and Manjeet Singh!
'Department of Soil and Water Engineering, CTAE
’Department of Agricultural Chemistry and Soil Science, RCA,
MPUAT, Udaipur, 313001, Rajasthan
*Email: kk_yadav75@rediffimail.com

A survey was conducted during pre monsoon season of the year 2013 in Bhilwara district of Rajasthan
to assess the impact of groundwater quality on soil fertility parameters and it was found the soil pH is
significantly and positively correlated with all the water quality parameters viz., pH, TDS, EC, Ca, Mg,
Na, K, CO;, HCO;, SO,, Cl, B, SAR and RSC. The soil salinity (EC) is considerably correlated with the
groundwater quality parameters except pH and RSC of water but the soil organic carbon of the study
area is statistically not affected by most of the groundwater quality parameters except bicarbonate and
boron contents of water, which have negative and significant correlation with soil organic carbon. The
higher contents of bicarbonate and boron in irrigation water adversely affected the soil organic carbon
content. The available nitrogen and phosphorus of soil were not much affected by the quality of
groundwater. The available nitrogen is negatively correlated with the water quality parameters but the
extent of correlation was statistically non significant. The available potassium of the soil was found to
have positive and significant correlation with most of the groundwater quality parameters except pH.
The DTPA- Fe, Mn, Zn and Cu of soil significantly and negatively correlated with the pH of the
groundwater used for irrigation. Further, the DTPA-Mn, Zn and Cu also affected adversely by the higher
TDS, EC, cations, anions, SAR and RSC of groundwater. Hence, it can be inferred that the soil pH,
electrical conductivity (salinity) and availability of cationic micronutrients adversely affected with the
deteriorated quality of the groundwater used for irrigation.
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Influence of Municipal Sewage Sludge on Uptake of
Heavy Metals by Golden Rod (Solidago sp.)

Praveen Solanki, Baby Akula and S. Harish Kumar Sharma
Department of Environmental Science and Technology, College of Agriculture, Professor Jayashankar
Telangana State Agricultural University, Rajendranagar, Hyderabad, 500030, Telangana

Golden rod (Solidago sp.) is considered as one of very desirable wildflowers. Most of its species are
used in making medicines, for carotene extraction and decorations. Land application of sewage sludge is
one of the important disposal alternatives. Being rich in organic and inorganic plant nutrients, sewage
sludge may substitute for fertilizers, but presence of heavy metals may warrant its use. Hence, pot
culture experiment was conducted on alfisols (red soil) at greenhouse farm of the Department of
Horticulture, College of Agriculture, Rajendranagar, Hydeabad during kharif 2013 to study the effect of
municipal sewage sludge on uptake of heavy metals by golden rod (Var. Early Bird). The experiment was
laid out in completely randomized design with three replications. There were seven treatments consisting
of T; (20% sewage sludge), T, (40% sewage sludge), T; (60% sewage sludge), T, (80% sewage sludge), T
(100% sewage sludge), T4 (RDF - Inorganic N, P and K @ 100, 100 and 100 kg ha'!, respectively) and T,
(control). The volume of each pot was made up to 6 kg on weight basis with sewage sludge + soil as per
treatment schedule. The uptake of Pb and Co by golden rod plants was beyond the maximum permissible
limits in 80% sewage sludge and 100% sewage sludge treatments. But, cadmium uptake was beyond the
maximum permissible limits only in 100% sewage sludge. In contrast, the uptake of heavy metals viz.,
Pb, Ni, Co and Cd in spikes of golden rod was within the maximum permissible limits in all treatments
as per the WHO standards. Significantly higher plant height, number of branches, number of leaves per
plant of golden rod and dry matter production was recorded in 100% sewage sludge treatment at all
stages of observation. Though, maximum number of spikes was obtained in 100% sewage sludge treatment
(T5), carotene content was more in 80% sewage sludge treatment (T4) as compared with rest of the
treatments. The uptake of major nutrients viz., N, P, K and minor nutrient (Zn) by plants of golden rod
was linearly increased with increase in municipal sewage sludge application rates.
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Evaluation of Suitable Tree Species for Sodic Soil
Restoration

N. Chandra Sekaran and D. Mahesh Kumar
Department of Soil Science and Agricultural Chemistry, Tamil Nadu Agricultural University,
Coimbatore, 641 003, Tamil Nadu

The study envisaged elucidating information on cataloguing native tree species, screening the tree
species and assessing growth performance in sodic soil besides investigating the ameliorating capacity
and impact of tree species on soil fertility. The results of the survey in the sodic soil belt of Tamil Nadu
viz., Manikandam Block of Trichy District reveled that among the six predominant tree species, Prosopis
juliflora and Acacia nilotica overtopped in almost all the twenty-two panchayat villages forming the sodic
soil environment. The results of the nursery experiment to screen the suitable tree species under different
soil pH levels (9.0, 9.5 and 10.0) revealed that among 13 tree species, two species viz., Prosopis juliflora
and Acacia nilotica proved superior in terms of important biometric attributes. The evaluation study
under field conditions for the plantations established in the year 2000 in the erstwhile Soil Salinity
Research Centre (Anbil Dharmalingam Agricultural College and Research Institute), Trichy revealed
that among seven tree species, Prosopis juliflora found superior followed by Acacia nilotica. The mean tree
volume of 0.175 m3 tree’! and 0.164 m3 tree’! were quantified in P, juliflora and A. nilotica respectively.
The analysis of saturated extract of soil of the above plantations in comparison to the barren site
revealed that there was a significant reduction in the soil pH, EC and ESP and considerable increase in
the Ca?* and Mg?* under A. nilotica and P, juliflora plantation after ten years, confirming their ability to
ameliorate the sodicity. The impact of plantation on soil fertility also revealed that the tree species 4.
nilotica and P, juliflora had significantly increased the soil OC, available N, P and K and the impacts was
more pronounced at the surface soil (0-15 cm) compared to lower depths (15-30 and 30-45 cm).

From the above study it was concluded that the soil became less sodic and more congenial for tree
growth with increased soil fertility with the plantation of trees in the order of: Acacia nilotica > Prosopis
guliflora > Tamarindus indica > Albizia lebbeck > Leucaena leucocephala > Azadirachta indica after ten years
of planting.
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Degradation and Persistence of Clomazone in a
Clay Loam Soil

R. Jayakumar
Department of Soil Science and Agricultural Chemistry, Tamil Nadu Agricultural University,
Coimbatore, 641 003, Tamil Nadu

Field experiment was conducted with soybean to study degradation and persistence of clomazone in
soil. The treatments included two doses of clomazone — pendimethalin 2 and 4 1 ha! (600 g + 600 g and
1200 g+1200 g a.i.) ready mix at recommended and double the recommended level. In the field, periodical
collection of soil ( 0-15 cm depth) at 0 day ( 1 h after herbicide application) 1, 3, 5, 7, 10, 15, 30, 45, 60
DAA and at harvest stage was done. The analytical methodology adopted by the Environmental Protection
Agency (EPA) - Environment Chemistry Laboratory (ECL) was optimized for estimating clomazone in
soil sample with slight modifications and determined using Chemito model 2865 gas chromatograph
equipped with flame thermoionic detector (TID). In the soil receiving clomazone-pendimethalin RM at
2.01ha'! and clomazone at 0.5 k g ha'!, clomazone degraded to below detectable level (BDL) at 60 days
after application (DAA), while persisted up to 60 DAA (0.005 mg g') and degraded to BDL at harvest
stage in case of the soil sprayed with clomazone-pendimethalin RM at 4.0 1 ha!. The residue data
pertaining to clomazone degradation, when represented by different functions gave significant correlation
between residues and time. In this case, the selection of the best fit function was obtained by comparing
the deviations between measured values and model values and comparing the modified regression
coefficient of determination as per Timme et a/. (1980). The modified regression coefficient of
determination revealed that clomazone-pendimethalin RM at 2.0 1 ha'! and clomazone at 0.5 kg ha'!
fitted in the one fifth order function except for clomazone-pendimethalin RM at 4.0 1 ha'! that fitted in
the root function first order. The half-life of clomazone in soil ranged from 7.15 to 9.65 days, irrespective
of the treatments.
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Long-term Effect of Conjunctive Use of Canal and
Alkali Water on the Yield of Rice and Changes
in Post Harvest Soil

P. Balasubramaniam®*, M. Baskar, L. Chithra, S. Avudainayagam,
P. Pandiyarajan and S.K. Ambast!

Department of Soil Science and Agricultural Chemistry, Anbil Dharmalingam Agricultural
College and Research Institute, Tamil Nadu Agricultural University, Tiruchirappalli, Tamil Nadu
TAICRP on Salt affected soils, CSSRI, Karnal
* Email: balu_tnau@yahoo.co.in

Field experiments were conducted during 2008-2013 (five years) at ADAC&RI farm in alkali soil
(pH: 8.7, EC: 0.21 dS m'!, ESP: 25.0%) to study the effect of conjunctive use of canal as well as alkali
water on the yield of rice cultivar Trichy 1. The quality of canal water used in the present study has EC,
SAR and RSC of 0.6 dS m!, 1.3 and 1.4 m.e I'! where as quality of alkali water has EC, SAR and RSC
of 1.8 dS m, 8.2 and 6.9 m.e I'!, respectively. The treatments include main plot with different irrigation
M, - Irrigating rice with alkali water M, - Irrigating rice with canal water M; - Irrigating rice with canal
water and alkali water in 1:1 ratio (cyclic) and sub-plots with different methods of planting viz., S, -
Conventional planting (Random), S, - Line planting, S; - Square planting (SRI) and S, -Machine planting.
The experiment was laid out in Strip plot design with three replications.

The results revealed that rice grain yield was influenced by the irrigation treatments and method of
planting significantly. Regarding the irrigation treatments, canal water irrigation for rice recorded the
maximum yield of 5.77 , 6.21, 6.5, 5.9 and 6.3 t ha! during 2008-2009, 2009-2010, 2010-2011, 2011-
2012 and 2012-2013, respectively, followed by cyclic irrigation of canal water and alkali water in 1:1
ratio. Lowest yield was recorded in alkali water irrigation. In respect of method of planting, adopting
square planting registered the maximum rice grain yield of 5.82, 6.03, 6.15, 5.48 and 5.85 t ha'!, during
2008-2009, 2009-2010, 2010-2011, 2011-2012 and 2012-2013, respectively, followed by line planting.
The highest yield of rice was recorded with canal water irrigation adopted with square planting followed
by canal water irrigation with line planting. Mixing mode of canal water and alkali water (1:1) with
square planting recorded 23.0% and 34.9% more yield than the alkali water irrigation with conventional
planting. Post-harvest analysis of soil samples revealed that the highest mean soil pH of 9.0 and EC of
0.25 dS m! and soil ESP build-up of 33.6% were in continuous use of alkali water for rice at end of fifth
year (2012-2013). The use of canal + alkali water was observed to be better than use of alkali water
alone.
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Physico-Chemical Properties of Surface and Ground
Water in Selected Areas of Muraul and Sakara Blocks
of Muzaffarpur District, Bihar

Sanjay Kumar Singh!, S.S. Prasad!, Santosh Kumar Singh? and A.K. Singh!
Department of Soil Science, Tirhut College of Agriculture (Rajendra Agricultural University),
Dholi , Muzaffarpur, 843121, Bihar
2Department of Soil Science, RAU, Pusa, Samastipur, 848 125, Bihar

Keeping in view the importance of quality of water for drinking and other purposes, the surface and
ground water quality of five villages in Muraul and Sakara blocks of Muzaffarpur district (Bihar) were
assessed during rainy season, 2014. The water samples collected from randomly selected ponds and
hand pumps situated at different places were analyzed for their various physicochemical properties by
following prescribed standard procedure and were also chemically characterized as per guidelines of
Indian Standard and WHO. It was observed that the pH of pond water was slightly alkaline (7.7 to 8.8)
in nature, whereas, pH of hand pump water was neutral (7.1 to 7.4). Electrical conductivity of pond and
hand pump water ranged from 282 to 19739 and 575 to 913 mmhos cm!, respectively. Alkalinity (61.5
to 312.5), total dissolve solids (190 to 1510) and total hardness (195 to 314 mg 1'!) were detected more
frequently at higher levels in ponds water. The highest concentration of HCO; was found in Sakara
village (658.0 mg 1I'') and Muraul village (488.0 mg I'!) in pond and hand pump water, respectively. The
total dissolve solids ranged from 450 to 660 mg 1" and CI" content 11.3 to 53.9 mg I'! was noticed in
hand pump water. Total dissolved solids and Cl- concentration in hand pump water were found more as
per the limit mentioned in guidelines of Indian standard and WHO for drinking water in both the blocks.
In view of the studies, most of the pond samples crossed total hardness of desirable limit except sample
obtained from Bajitpur Sakara village. The maximum concentration of SO,~ (658 mg I'') and PO, (36.7
mg I'') were observed in surface water taken from Sakara village. However, CO;~ was not detected either
in surface water or in ground water in any samples. The higher chemicals pollution was observed
particularly in surface water of Sakara village and it was noticed due to regular cloth washing practices
by the local washer man apart from agricultural drainage in surface water.

273



INDIAN SOCIETY OF SOIL SCIENCE

79" Annual Convention: November 24-27, 2014
National Seminar on Developments in Soil Science: 2014

GIS Mapping of Groundwater Quality of Baragudha
Block of Sirsa District, Haryana

Mukarukunda Jeane'!, Sanjay Kumar!, Rajpaul?, Ramprakash?,
S.K. Sharma? and Satyavan?
'Department of Soil and Water Engineering, *Department of Soil Science
CCS Haryana Agricultural University, Hisar, 125004, Haryana
*Email: sanjay7228@yahoo.com

Proper planning and management of groundwater requires spatial assessment and mapping of
groundwater quality. The present study was aimed to characterise the groundwater quality and delineate
its spatial variations in Baragudha block of Sirsa district, Haryana. 76 water samples were collected from
existing tubewells and analysed for different chemical composition (Na*, Ca?*, Mg?*, K*, CO;>, HCOy,
CI', SO,*) and parameters (pH, EC, SAR and RSC). To study the spatial distribution of different
parameters (EC, pH, SAR, RSC and water quality according to AICRP criteria), maps were prepared.
The results of analysis were interpreted according to four different classification criteria i.e. AICRP,
Manchanda, USSL and Piper to check its suitability for irrigation purpose. According to AICRP criteria,
out of seven categories, maximum 27.6 per cent of samples were found in marginally saline and minimum
1.3 per cent were found in alkali, whereas, no sample was in marginally alkali and high alkali categories.
According to Manchanda criteria, out of five categories, maximum 27.6 per cent of samples were found
in normal and minimum 1.3 per cent were found in sodic. According to USSL, groundwater quality of
the district was observed under C1S1, C2S1, C3S1, C3S2, C4S2, C3S3, C4S3 and C4S4 categories.
According to Pipper criteria, in the block, 11.8 per cent samples were under good category (Ca?*-Mg?*-
Cl' and Ca?*-Na*-HCOj type) and remaining 88.2 per cent was under poor category (Na-Cl type).
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Groundwater Quality Assessment of Fatehabad
Block of Fatehabad District

S.K Sharma!, Ramprakash!, Rajpaul’, Sanjay Kumar? and Satyavan!
'Depatment of Soil Science, *Department of Soil and Water Engineering,
CCS Haryana Agricultural University, Hisar, 125004, Haryana
"E-mail: sks43249@gmail.com

Spatial variation of groundwater quality for a region is very important to the developmental workers
and policy makers for site specific management of this important natural resource. Thus, a study was
carried out to assess the spatial variation of the groundwater quality for Fatehabad block (586.6 sq km)
of Fatehabad district, Haryana. One hundred twelve groundwater samples from running tubewells in the
area have been analyzed for pH, EC, CO;>, HCOj, CI', SO,*, Ca?*, Mg?", Na* and K*. According to
AICRP (Gupta et al. 1994) classification, it was found that 42.8 per cent waters were of good quality,
25.9 per cent was saline and 31.3 per cent alkali in nature. In saline category, 12.5, 0 and 13.4 per cent
were marginally saline, saline and high SAR saline, respectively. In alkali group, 8.0, 6.3 and 17.0 per
cent were marginally alkali, alkali and high alkali, respectively. The study revealed that 85.7 per cent of
the samples had EC values less than 4 dS m! and the maximum value of EC was found as 15.47 dS
m! at village Dhangar. Residual sodium carbonate (RSC) and sodium adsorption ration (SAR) varied
from nil to 9.10 me I'! and 4.72 to 53.02 (m mol/1)*, respectively. Contour maps of EC, pH, SAR, RSC
and water quality of groundwater in the block were plotted to study spatial variability of these parameters.
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Evaluation of Forage Crops Raised through Sewage
Water in Musi, Hyderabad

M. Shanti, M.C. Patnaik, R. Balazzii Naiikk, Ch.Chiranjeevi and T. Shashikala
AICRP on Forage Crops, ARI, Hyderabad, 500030, Telangana

Growing of various crops under sewage waters in urban and peri-urban situations is a common scenario
in many cities. The crops mostly include forage crops, leafy vegetables, vegetables and some times food
grains. These sewage waters are known to contain undesirable constituents like heavy metals, pesticide
residues besides, harmful pathogens. These undesirable components can make way possibly from sewage
to soils, plant parts, there by to even milk, thus entering into food chain. Musi, a tributary of Krishna on
whose banks Hyderabad lays is the main fodder bank of the city. Para grass (Bracharia mutica) is the
dominant forage crop grown in and around Musi along with several other crops. The path of heavy
metals and pesticide residues into forage crops and thereby food chain through milk studied.

The residues of aldrin, endosulphan (o and  isomer), PPDDE, PPDDD and HCH isomers were
detected in water samples. The magnitude of these pesticides was however very low and fall within the
safe limits. It was also observed that forty per cent of samples did not record any residues. The highest
concentration was observed with respect to a- HCH (23.435 ppb) at Amberpet bridge. These pesticides
obviously paved their way into soil as observed from the soil analyses. The magnitude however increased
in soils owing to their accumulation over time. The lowest and highest levels of residues were found with
respect to & HCH (0.0054 ppm) and oo HCH (0.2821 ppm), respectively. Channelization of these OC
compounds into the fodder (predominantly para grass) was remarkable only regarding PPDDD (para
para dichloro diphenyl dichloro ethane).However, residues of o and f HCH and o endosulphan also
entered the crop component though the magnitude was found to be very meager. The residues of PPDDD
were found in most of the plant samples (0.0307 to 0.5933 ppm).

Most commonly found residues in forage samples were found to be those of dichlorvas and quinolphos.
In exceptional cases residues of dimethoate and chlorpyriphos were also recorded. However path of
these residues into soil and plant component was very less. The residues of dichlorvas (0.0496 to 0.0565
ppm) were recorded in three samples while those of dimethoate, and profenophos were observed in only
one sample each. However, neither water/ soil nor fodder crop recorded any trace of synthetic pyrethroid
pesticides which could be attributed to their quick degradability.

Concentration of heavy metals like Cu, Ni, Co and Pb was highest at Imlibun. In fifty per cent of
samples, Cu is in unsafe levels while in thirty three per cent of samples Cd and Pb in unsafe limits. With
respect to waters in all samples Co is in unsafe levels, on the other hand Cd is more than unsafe levels in
83% of samples. In fodder samples, the magnitude of Pb and Zn is toxic in all samples. Cadmium is
more than unsafe level in 79% of samples. Chromium is in very high magnitude in Peerzadiguda and
Parvatpuram areas. In milk of cattle fed with Musi forages Cu, CO, Ni, Cd and Pd are in very high
concentration (above the safe levels in all samples).
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Effect of Biochar on Soil Health and Groundtnut
Yield in Rainfed Alfisol

P. Kannan*, S. Poonmani and C. Swaminathan
Dryland Agricultural Research Station, Chettinad, Sivaganga, Tamil Nadu
*Email:pandian. kannan@gmail.com

The declining trend of organic matter content in rainfed soil, which is already hungry and thirsty, eventually
affects the soil quality and crop productivity. In this context to enhancement of soil carbon, nutrient
status in soil and crop productivity under rainfed condition to meet the food grains demand of ever
growing population is need of the hour. The newer approach of research recently used to dispose the
agricultural crop wastes is biochar production and in-turn facilitating carbon sequestration, nutrient use,
and crop productivity. The field experiments were conducted for 3 years during 2011 to 2013 to investigate
the effect of biochar on soil health, carbon sequestration and yield of groundnut in acidic red sandy
loam soils under rainfed condition at Dryland Agricultural Research Station, TNAU, Chettinad, Tamil
Nadu. Biochar was prepared from different agricultural wastes viz., redgram, cotton and maize stalk
using Tamil Nadu Agricultural University made biochar pyrolysis unit. The different sources of biochar
were applied as basal at the rates of 0, 2.5 and 5 t ha ! with recommended NPK (10:10:45 Kg ha!). The
research results revealed that application of biochar in acidic red soil improved the soil physical
environment mainly by reducing bulk density from 1.41 to 1.36 Mg m™ and increasing average soil
moisture retention by 2.5 per cent. With respect to soil chemical changes, application of biochar @ 5 t
ha'! raised soil pH from 5.4 to 6.3; increased the cation exchange capacity with a value of 1.4 cmol(p*)
kg! and carbon stock build-up of 1361 kg ha ! were observed. The maximum pod yield of 1796 kg ha’!
and energy productivity of 0.149 kg per mega joule was also recorded in biochar @ 5 t ha'! applied soil.
These positive changes favoured good soil health and enhanced groundnut productivity in rainfed alfisol.
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Assessment of Chromium and Nickel Status in
Cultivated Areas Surrounding Coal Opencast Mining
of Telangana State

B. Madhavi, G Jayasree, G. Bhupal Raj, R. Ragavaiah and M.H.V. Bhave
Department of Soil Science and Agricultural Chemistry, College of Agriuciture, PITSAU,
Rajendranagar, Hyderabad, 500030, Telangana

The present investigation was undertaken to estimate the impact of opencast coal mining on soil available
heavy metals viz., Cr and Ni in Telangana state. Soil samples were collected from Srirampur (Adilabad),
Medipalli (Karimnagar), Bhupalapally (Warangal) and Yellandu (Khammam) opencast areas of Telangana.
At each opencast mining place, surface samples (0-15 cm) were collected, 10 surface samples from
cultivated soils at a distance of 1.5 km (approximately) from opencast coal mining area and another 10
surface soil samples from 3.5 km from coalmines in all directions. These samples are designated as
samples within 2 km from coal mining and beyond 2 km, respectively with an assumption that
accumulation of coal dust will be within 2 km from mining site. Thus a total of 80 samples were
collected i.e., 40 within 2 km and another 40 beyond 2 km from mining area, from four places of
opencast i.e., Srirampur, Medipalli, Bhupalpally and Yellandu. Twenty grams of 2 mm sieved soil sample
was shaken with 40 mL of DTPA extractant of pH 7.3 for 2 hours. The contents were filtered and in the
filtrate different heavy metals were determined by using Atomic Absorption Spectrophotometer (AAS)
as per the specifications suggested by Lindsay and Norvell (1978). The data was analysed statistically by
two sample “t” test to compare Cr and Ni contents in samples. Significantly higher amounts of Chromium
and Nickel were observed within 2 km area than beyond 2 km samples. In some of the places nickel and
chromium content was above toxic limits also. As heavy metals are important constituent of coal and
existing parent rock mining operation may lead to substantial increase in the amount of toxic substance
in the environment.
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Micronutrient Cation Status of Paddy and Sugarcane
Growing Areas of West Godavari District,
Andhra Pradesh

Ch. Kirankumar and E. Karunashree
Soil Science and Agricultural Chemistry, Dr. Y.S.R. Horticultural University,
Krishi Vigyan Kendra, Pandirimamidi

A survey was conducted in paddy-sugarcane growing areas of west Godavari district. One hundred
representative soil samples were collected from sixteen mandals in paddy-sugarcane growing areas of
West Godavari district by following the random sampling technique. The soils were found to be mildly
alkaline, medium salinity and high in organic carbon. Further the soil were non-calcareous with high
cation exchange capacity, clay to clay loams. The soils were medium in available nitrogen, phosphorus
and high in available potassium. Exchangeable calcium, magnesium, available sulphur, DTPA extractable
copper ranges from (0.26 to 7.55 mg kg'), manganese (0.02 to 39.42 mg kg!), iron (0.05 to 47.08 mg
kg1), and zinc (0.42 to 3.86 mg kg ! ). DTPA extractable copper and manganese were above critical
limits, whereas iron (21%) and zinc (22%) were deficient.
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Assessment of Soil and Water Quality in Paddy-
Sugarcane Growing Area of West Godavari
District, Andhra Pradesh

Ch. Kiran Kumar and E. Karunashree
Soil Science and Agricultural Chemistry, Dr. Y.S.R. Horticultural University,
Krishi Vigyan Kendra, Pandirimamidi

An investigation was carriedout during months of May, December and March, 2006-07 to study the
assessment of soil and water in paddy-sugarcane growing areas of West Godavari district. One hundred
representative soil samples (50 surface and 50 sub-surface) were collected from sixteen mandals of
paddy-sugarcane growing areas of West Godavari district by following the random sampling technique.
At the same time 300 ground water samples were collected from pre-selected sites during pre-monsoon
season (150) and post-monsoon season (150) from different sources like tube wells, open wells, hand
pumps etc. The soil and water samples were anlaysed for various physical, chemical and biological
properties. The soils were found to be mildly alkaline, medium saline, high in organic carbon, medium in
available nitrogen, phosphorus and high in available potassium. The soil were non-calcareous with high
cation exchange capacity, clay and clay loams. Exchangeable calcium, magnesium, available sulphur,
DTPA extractable copper, manganese were above critical limit, where as iron (21%) and zinc (22%)
deficiency was observed. The most dominant exchangeable cation was calcium followed by magnesium,
sodium and potassium. In pre-monsoon season majority of water samples (55%) were rated as marginally
saline and 16.33 per cent were good for irrigation, 8.66, 4.66, 9.33, 4.00, 2.66 per cent of samples were
categorized under saline, high SAR, marginally alkali, alkali and high alkali waters, respectively. The
nitrate-nitrogen status of these waters was moderately safe (55%). In post-monsoon season 57.5 per cent
samples were good, 42.5 per cent were marginally saline for irrigation. The nitrate-nitrogen status of
waters was moderately safe (41.8%), unsafe (53.7%) and safe (4.3%) for irrigation. Soil pH had significant
and negative correlation with iron, manganese and copper. Soil EC had a significant and positive correlation
with exchangeable calcium and cation exchange capacity. Soil organic carbon had a significant and
positive correlation with dehydrogenase activity, CEC, clay content, exchangeable calcium, copper,
manganese. EC of water had a positive and significant correlation with nitrate-nitrogen of water. The pH
of water had a negative correlation with available zinc of soil. Based on soil quality paddy growing soils
were found to be moderate to very good soil quality, while sugarcane growing soils were of moderate soil
quality.
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Optimum Conditions for Removal of Heavy Metals
from Wastewater by Agrowastes along with Microbial
Consortium

P.K. Joshi*, Vandana Sharma and Manjari
Central Soil Salinity Research Institute, Karnal, 132001, Haryana
*Email: pkjoshi@cssri.ernet.in

Wastewaters from industries contains high concentration of metals like Pb, Cd, Cr, Cu, Ni, which are
toxic to living organisms even at low concentration. Biomassof microbes acts as adsorbent to remove
heavy metals from wastewater at low cost and in eco-friendly way. The ability to remove heavy metals
from wastewater varies greatly among microbes. This needs to be exploited for removal of heavy metals
from wastewater through efficient microbes. Laboratory experiments were conducted to find out optimum
conditions like pH, dose of agrowastes (algae, pressmud and rice straw individually and in combination
with rice husk) and concentration of heavy metals along with microbial consortium of six fungi and one
bacterium for maximum removal of heavy metals from aqueous solution. Data indicated pH 5-7, agrowaste
dose of 0.4 to 1% and concentration from 50 to 200 ppm of heavy metal as optimum conditions for
maximum removal of heavy metals (Cu, Zn, Pb, Ni, Cd) from aqueous solution containing heavy metals
at 25 ppm individually and 10 ppm of multi metals. Maximum removal of heavy metals from wastewater
was observed by algae and pressmud agrowaste at optimum conditions. These optimum conditions can
be used for removal of heavy metals from industrial wastewater by agro wastes along with microbial
consortium at low cost and in eco-friendly way.
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Arsenic and Iron Contamination in Groundwater
of Narayanpur Development Block of North Bank
Plain Zone of Assam

P.K. Sarma, S. Baruah, P. Borah, S. Gogoi!, P. Neog, T.C. Baruah?
All India Coordinated Research Project for Dryland Agriculture, Biswanath Chariali Centre,
Biswanath Chariali, 784176
'Department of Chemical Science, Tezpur University, Assam
’Biswanath College of Agriculture, Biswanath Chariali, Assam Agricultural University

Arsenic contamination in groundwater and its impact on human health has been reported as one of the
world’s biggest natural groundwater calamities to the mankind. In Assam, Arsenic concentrations in
groundwater above the permissible level have been reported from 20 districts, of which, maximum level
of Arsenic concentration was found in Jorhat, Lakhimpur, Nalbari and Nagaon districts.To identify the
suitability of groundwater quality for drinking purposes, a survey has been conducted on arsenic and
iron contamination of groundwater in Narayanpur development block of North Bank Plain Zone of
Assam. Eighty seven numbers of groundwater samples were collected from tube wells at different
locations of the block covering each village belonging to the Narayanpur Block during March, 2014.
Samples were collected in rinsed 500 mL plastic bottles containing 5 mL of 1.58 M nitric acid for
stabilizing the samples. Arsenic and iron were analyzed by using an atomic absorption spectrophotometer
(AAS, model Analyst 200, Thermo ICE3000 series, USA). The Arsenic content of analyzed samples
varied from 0 (zero) ppb to 102 ppb, of which, 48 (55.1%) samples were found below the WHO guideline
value for drinking (<10 ppb) while 39 (44.8%) samples contained arsenic above the guideline value (>
10 ppb, WHO, 2011). Iron concentration of the samples having Arsenic concentration above the critical
limit of 10 ppb was analyzed with a view of ameliorating arsenic toxicity through removal of Iron. The
iron concentration of the samples ranged from 10 ppm to 58.4 ppm. However, no significant correlation
between Iron and Arsenic concentration was observed (r* = 0.0403).
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Soil Quality under Organic and Inorganic Farming
Systems in Malwa Region of Western Madhya Pradesh

R. Gallani!* and S.K. Sharma?
Department of Soil Science and Agricultural Chemistry, College of Horticulture, Mandsaur
2College of Agriculture, Indore, RVSKVV Gwalior, Madhya Pradesh
*Email: dr.roshangallani@gmail.com

To study the effect of organic and conventional farming systems on soil quality changes over time in real
farm conditions, an experiment was conducted in the farmers’ fields during 2008-09 and 2009-10.The
study was carried out in five villages of Indore district. These villages were adopted by the Department
of Agriculture, Government of MP as bio-villages and farmers were practicing organic farming for last
2-7 years. The experiment was conducted under soybean — wheat cropping sequence using randomized
block design with five replications. Each farmer was taken as one replication. Four treatments comprised
of organic farming (>3 years), organic farming (<3 years), inorganic farming with recommended dose of
fertilizers and farmers’ practice of nutrient application. Based on the change in relative soil quality index
(RSQ), soil quality changes were evaluated. The soil quality changes were evaluated quantitatively for
all the four treatments using the data of selected soil indicators analysed during this study like soil pH,
electrical conductivity (EC), organic carbon, cation exchange capacity (CEC), soil texture, soil available
nitrogen, phosphorus and potassium and soil slope. The results indicated that the quality of soil had
improved as compared to farmer’s practice of cultivation where the value of Relative Soil Quality Index
(RSQI) was above zero. The relative soil quality index under organic farming > 3 years treatment was
increased by 14.5 units as compared to 9.5 units in inorganic farming with RDF and 8.75 units under
organic farming < 3 years. Under all the treatments soil belongs to class III having minimum value 65.00
under farmer’s practice of nutrient management. The maximum improvementwas observed due to
organic farming > 3 years treatment. This indicates that organic farming improved soil quality due to
adoption of improved nutrient management practices as compared to farmer’s practice. This study
concludes that there was a great increase in soil quality due to adoption of organic farming since > 3
years. In case of inorganic farming with RDF and organic farming < 3 years the increase in soil quality
was moderate to slight.
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Influence of Amendments on Heavy Metals
Accumulation in Rice Grown on Sludge-
treated Soils

G.C. Hazra!", Sushanta Saha!, Bholanath Saha? and Shubhadip Dasgupta’
'Department of Agricultural Chemistry and Soil Science,
Bidhan Chandra Krishi Viswavidyalaya, 741252, West Bengal
2College of Horticulture, Bihar Agricultural University, Noorsarai, Nalanda, 803113, Bihar
*Email: gchazra@rediffimail.com

Sewage sludge is found to be an effective organic fertilizer causing increments in the biomass of many
crops. However, its long-term use can cause heavy metal accumulation in the soil and resulting transfer
of these metals to the food chain, causing threat to human health. Thus, it is crucial to reduce the uptake
of heavy metals in the above ground plant biomass due to increased sewage sludge application. In a
greenhouse experiment, the effect of amendments viz. lime (@ 2.5 t ha') and FYM (@ 5.0 t ha'!) on the
accumulation of heavy metals (Zn, Cu, Pb and Ni) was studied in the different plant parts of rice (viz.,
grains, straws and roots) grown at different soils (viz., acid, alluvial, red & lateritic and saline) treated
with sludge. Both grain and straw yield of rice showed significant positive response under sewage sludge
application from 10 t ha! to 80 t ha! as compared to untreated control. The concentrations of Zn, Cu,
Pb and Ni were significantly higher in different parts of rice plants at different sludge application rates
than those grown in unamended soil with the highest concentrations at 80 tha'! and its concentration was
highest in roots followed by straws and lowest with grains. Irrespective of soils there were significant (P<
0.05) effects of amendments (i.e. lime and FYM) on heavy metal concentrations in roots, straws and
grains of rice. The effectiveness of different amendments on the reduction of Pb and Ni concentrations
in grains of rice in different soils follows the order as Lime + FYM (Pb: 12.9-13.3%, 12.4-12.7%, 13.7-
14.0% and 10.0-10.8%; Ni: 13.2-14.4%, 9.3-10.5%, 11.2-12.5% and 10.0-12.2%)> Lime (Pb: 10.8-10.9%,
9.9-10.5%, 10.8-11.7% and 8.4-9.7%; Ni: 10.3-11.4%, 7.2-8.9%, 9.0-10.2% and 8.5-10.2%)> FYM (Pb:
8.5-8.8%, 9.4-9.9%, 9.7-10.1% and 6.5-6.9%; Ni: 11.5-12.1%, 8.2-9.2%, 9.0-9.2% and 8.0-8.6%) in acid,
alluvial, red and lateritic and saline soils, respectively. While maximum accumulation of Pb and Ni
obtained when no amendment was applied in soil i.e. with only sludge treated soil. Among the different
types of soils, at identical sludge application rate the increments in heavy metal concentrations in grains
were lowest in red and lateritic soils and highest in acidic soils. Sewage sludge application (SSA) rates
above 40 t ha! though increased the yield of rice, but caused risk of food chain contamination as
concentration of Pb in rice grains were found to be above the Indian safe limits (2.5 mg kg!) of human
consumption and of Ni (1.5 mg kg') above 20 t ha! SSA in all soils. However, using CaCO; and/or
FYM as an amendment, the toxic concentration of Ni in rice grains reduced to non-toxic level at 40 t
ha! sludge applications in all soils. The study suggests that SSA at a rate 40 t ha! may be recommended
due to better fertilizingvalue for soil and promoting grain and straw yield of rice. Higher rate of sewage
sludge application leads to elevated accumulation of toxic heavy metals in grains, which limits the
suitability for human consumption.

284



ABSTRACTS OF THE 79" ANNUAL CONVENTION

79" Annual Convention: November 24-27, 2014
National Seminar on Developments in Soil Science: 2014

Soil Quality Assessment towards Maximizing Sugarcane
Productivity in Theni District, Tamil Nadu

B. Bakiyathu Saliha, K. Jeevika and K. Baskar
Department of Soils and Environment, Agricultural College and Research Institute, Madurai

Concern has recently been raised by many authors regarding the degree of soil quality degradation that
can occur under sugarcane production where the percentage loss in productivity is estimated to be 4.5 to
7.9, equivalent to a worth of 200 million US dollars. Sugarcane crop cultivated in 4427 hectares at Theni
district of Tamilnadu for more than 15 - 20 years is recently facing problem of declining cane yields. The
impaired soil health or deterioration in soil quality is often cited as one of the reasons for stagnation in
cane productivity. Hence during 2012-13, a systematic soil quality assessment survey was taken up in
Theni district. The cane yielding zones of the district was classified into three categories viz., low yielding
(less than 75 t ha'!), medium (75 to 100 t ha'!) and high yielding (more than 100 t ha!') and the yields
were recorded. The key physical, chemical and biological indicators of soil quality were assessed in the
surface (0-15 cm) and subsurface (15-30 cm) samples and weightages were assigned to each soil quality
attribute through Principal Component Analysis (PCA). Correlations were also worked between different
soil quality parameters for interpreting the relationship among themselves and also their effects on
sugarcane yield. The yield range of sugarcane in low, medium and high soil quality categories were 50 to
75, 80 to 100 and 97.5 to 140 t ha'!, respectively. The soil quality indicators assessed in the low soil
quality zone reflected slightly higher mean bulk density (1.33 Mg m3), lesser percentage of water stable
aggregates (41 per cent), lower CEC (11.9 cmol(p*)kg!) and low organic carbon content (0.14 per cent)
which created a relatively poor physico-chemical environment that constrained the availability of nutrients
in terms of low N status (235 kg ha!) moderate P and K status (20.5 and 138 kg ha'! respectively),
deficient sulphur (13.9 kg ha'!) and zinc status (2.25 mg kg!). Almost 93 per cent of the farms surveyed
for soil quality assessment in the high yielding zone registered an average cane yield of 120 t ha''. This
may be attributed to the more favourable soil environment in terms of soil texture (sandy clay), higher
mean percentage of water stable aggregates (53 per cent), a neutral pH of 7.21 and maximum organic
carbon status (0.59 per cent) resulting in better availability of macro, secondary and micro nutrients in
these soils. The maximum weightage of 13 was equally assigned for soil organic carbon and available
nitrogen. A weightage of 9 was shared by two soil attributes viz., available S and water stable aggregates
followed by mechanical composition of soil (texture) and cation exchange capacity with a weightage of
8. The soilavailable P, available K, soil respiration rate, available iron and zinc were assigned with weights
of 7,6, 6,5 and 5, respectively. The analytical data generated for various physical, chemical and biological
indicators of soil quality through this research can be integrated into soil quality index (SQI) and test
verified for assessing the soil quality degradation or improvement in similar sugarcane dominant zones
regionally and nationally.
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Micronutrient Status of Soils and Crops Irrigated with
Mixed Industrial Effluent Water in Industrial area of
Vadodara District

G.J. Mistry™! and K.P. Patel?
!Micronutrient Research Project, ICAR Unit-9, Anand Agricultural University, Anand, 388110, Gujarat
2B.A. College of Agriculture, Anand Agricultural University, Anand, 388110, Gujarat
*Email: gimistry910@yahoo.in

The indiscriminate disposal of industrial effluents on agricultural lands during the last few decade in
India and especially in Gujarat is expected to carry a part of the micronutrient load in mixed industrial
effluent irrigated soil and ultimate in ground water. Therefore, survey work was carried out in effluent
irrigated soils of periurban area along the effluent channel in Vadodara district in order to find out the
micronutrient accumulation in mixed industrial effluent irrigated soils, agricultural crops as well as naturally
growing plant species in the area. The study was carried out to assess the level of accumulation of
micronutrients in soil-water-plant system as well as naturally growing plant species/tree. The Effluent
water, soil and plant samples were collected from the contaminated area irrigated with mixed industrial
effluent water as well as non-contaminated sites of the adjoining field irrigated with tube well water. The
samples were analyzed for different micronutrient viz; Fe, Mn, Zn and Cu by standard methods. The
result revealed that the effluent water and soil-plant system were found accumulated with micronutrients
(Fe, Mn, Zn and Cu). The general quality of the effluent as well as tube well water was poor with respect
to its suitability for irrigated. The BOD and COD values of the effluents were above the permissible
limit for field application. The effluent irrigated soil showed higher content of micronutrients besides
higher available nutrients viz., P, K, S. The soil contained more soluble salts up to 45 cm depth in the
profile compared to non-contaminated tube well irrigated soil. The content of micronutrients in all
groups (cereals, oilseeds, vegetables, fruits, trees and other) of crops was higher in effluent irrigated soil
than tube well irrigated soil. Among the oilseeds, cereals and vegetables crops wheat, cotton and drumstick
showed higher content of micronutrients compared to other crops in the respective area. The naturally
growing tree viz; neem (Azadiracta indica), drumstick (Mooringaolifera) and Mango (Mangiferaindica) leaves
also contained more or less similar average content of micronutrients. The level of Zn and Cu in neem
(Azadiracta indica) tree leaves as well as the level of Cu in cereals, oilseeds, vegetables, tree and others
natural growing plant leaves was alarming due to their content above the permissible limits. The results
indicated the variable behavior accumulation capacity is governed by contents and biomass of different
crops and naturally growing trees.
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Effect of Raw and Post Bio-methanated Spent Wash

Bio-compost on the Physico-Chemical and Biological

Properties of Normal Soil under Seasonal Sugarcane
(Saccharum officinarum)

M.R. Chauhan
Department of Soil Science and Agricultural Chemistry, MPKV, Rahuri, Maharashtra

A field experiment was conducted at Post Graduate Institute, Mahatma Phule Krishi Vidyapeeth, Rahuri,
Dist- Ahmednagar (M.S.). Raw and post bio-methanated spent wash used for preparation of different
twelve types of bio-compost. Different organic sources like press mud cake, baggasse, sugarcane trash,
pearlmillet straw, chick pea straw and wheat cut straw were used for preparation of bio-compost after
decomposition. Seasonal sugarcane crop (Saccharum officinarum) variety- Co 86032 was a crop taken for
study to see the effect of different biocompost on its quality, yield and uptake of nutrients under normal
soil condition. Sixteen treatments including absolute control, farmyard manure and vermicompost
treatments were taken for comparison in triplicate on normal soil were formulated for this study. The
growth parameters like height of the plant, girth of the stem, no. of tillers etc. as well as yield and quality
of sugarcane was found significantly higher in the post bio-methanated bio-compost treatment as
compared to the raw spent wash bio-compost treatment.

Sand, silt and clay did not influence significantly due to application of spent wash bio-compost and
manures. The application of bio-composts significantly decreased the bulk density of soil as compared
with control and RDF. The use of spent wash bio-compost significantly increased the hydraulic
conductivity but significant decrease in dispersion index and significant improvement in MWD over
control and RDF, respectively. The soil pH was higher but lower EC values where post bio-methanated
spent wash was used as compared to application of raw spent wash. The application of spent wash
composts significantly increased the organic carbon, available nitrogen, phosphorus and potassium,
exchangeable cations. CEC and ESP over control and RDF and vermicompost. The use of PBSW
increased the pHs, ECe as compared to use of raw spent wash. The application of different spent wash
bio-compost significantly increased the Ca?*, K*, Na*, Cl- and SO,* content of saturation paste extract
over control and RDF. Microbial population was significantly increased due to application of spent
wash bio-compost as compared to control, and RDF.
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Mitigation of Cadmium Toxicity through Silicon
Application in Maize (Zea mays L.)

K.C. Patel and Jigar D. Sharma
B.A. College of Agriculture, Anand Agricultural University, Anand, Gujarat

A pot experiment was conducted on maize to study the interaction between Cd and Si levels. The
experimental soil was treated with four levels of Si viz.,, 0, 100, 200 and 300 mg Si kg soil and six levels
of Cd (5, 10, 20, 40 and 80 mg kg'). The experiment was planned in a factorial completely randomized
design with three replications. Amongst yield attributes, the leaf area of maize was significantly increased
(19.2%) at Si3yylevel over control, whereas root length and chlorophyll content at 30 DAS were significantly
influenced at Siyy, and Sizy level over Siy. The highest chlorophyll content at 60 DAS (15.23 cci) was
recorded at Cd,Si;, treatment combinations.The decrease in dry shoot weight due to Cdg, level was to
the tune of 19.7 per cent over control (Cd,). The dry shoot weight (35.98 g pot!) was increased to the
tune of 19.5 per cent over control (Si;) under Sisy, level. The highest mean dry root weight (4.69 g pot!)
was observed at Siyylevel, which was on par with Si,,, level. The highest Cd content was observed under
S1,Cdg, (47.3 ppm) combination which was reduced to 21.13 ppm under Si;,,Cdg, combination in root
of maize. The highest Si content (2.26%) was found under Cd,,Sizy, treatment combination in root. The
highest dry shoot yield was obtained when Si : P ratio was 7.05 at Siz, level, which indicates that Si
availability was enhanced due to Si application in soil. The DTPA Cd and total Cd were significantly
enriched in soil at different levels of Cd application, which was ranged from 0.08 to 20.0 and 0.95 to
37.9 ppm, respectively. Available P,Os, S and Si contents in soil increased at Siz,, level. The decreased in
DTPA extractable Cd and total Cd at Sisy level was 26.5 and 18.8 per cent than the control. The highest
value of DTPA Cd (22.5 mg kg!) and total Cd (42.01 mg kg!) was observed at Si,Cdg, among the
different treatment combinations.The dry shoot yield was positively correlated with Si content in shoot
(r = 0.712**) and soils, (r = 0.715**). While it was negatively correlated with shoot Cd (r=-0.588*%*),
DTPA Cd (r=-0.601**) and total Cd (r=-0.595**). The overall result pointed out an antagonistic effect
of Si on Cd which can be favorably exploited in mitigating the ill effects of Cd contaminated soils
through application of silicon @ 200 to 300 mg kg'! soil through calcium silicate. Application of Si
helped to maintain nutrient balance in soil and plant.
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Resource Conservation Technology for Wheat
Sowing at Farmers Fields in Punjab

Sat Pal Saini*, Amandeep Singh Sidhu and Ravinder Kumar
Punjab Agricultural University, Ludhiana, 141 004, Punjab
*Email:gahuniasp1962@gmail.com

Rice-wheat is major crop rotation of Punjab with an area of 26 lakh ha under this rotation. Most common
method is to burn rice straw and stubbles and then sow the wheat with drill after intensive tillage operations.
Burning of rice straw leads to environmental pollution, health problems and most importantly loss of
significant amount of nutrients. Lack of suitable machinery is a major constraint to direct seed drilling
into the heavy stubbles in intensively cultivated irrigated rice-wheat cropping systems of north-west
India, mainly due to blockage in many parts of the seeding mechanism and failure to obtain good soil-
seed contact. In order to prepare fields for timely sowing of wheat, about 20 Mt of rice stubbles are
burnt every year within a span of 20 days in Punjab, (India) alone. Field demonstrations on happy seeder
sowing technology (RCT) for wheat were conducted at Farmers fields in irrigated subtropical zone of
district Ropar of Punjab during rabi 2012-13 and 2013-14 to investigate the feasibility of happy seeder
sowing and study its effect on grain yield, weed density and economics of Wheat crop. The demonstrations
were conducted under NICRA project in adopted village Rasidpur, Block Chamkour Sahib, District
Ropar at 14 locations in 2012-13 and 8 locations in 2013-14. Conventional sowing of wheat was kept as
check. The results indicated that grain yields of wheat with happy seeder sowing (Avg. yield 5.12 t ha'!)
were marginally less than conventional sowing (Avg. yield 5.26 t ha!). Weed density per m? was lower in
happy seeder plots than conventional sowing plots of wheat. This is due to more favorable environment
for weed seeds to germinate under tilled soil conditions as compared to compact soil, moreover paddy
straw in happy seeder sown plots act as natural mulch which inhibits weed emergence. Net returns and
B: C ratio was more under happy seeder sown plots which were due to less input costs and comparable
grain yields.
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Partitioning of Micronutrients Uptake in Different
Plant Parts of Crops Grown on Contaminated Soil of
Peri Urban Area in Gujarat

G.J. Mistry™! and K.P. Patel?
!Micronutrient Research Project, ICAR Unit-9, Anand Agricultural University, Anand, 388110, Gujarat
’B.A. College of Agricultural, Anand Agricultural University, Anand, 388110, Gujarat
*Email: gimistry910@yahoo.in

The indiscriminate disposal of industrial effluents on agricultural lands isexpected to carry a part of load
of micronutrient accumulation in industrial effluent irrigated soil and ultimately in ground water. The
crops grown on such soil provide way for micronutrients to enter in to food chain. However the absorption
and translocation of micronutrients varies with crops and varieties. Keeping this in view the experiment
was carried out to study the heavy metals/micronutrients removal/uptake and their partitioning in
various components/parts i.e. roots, leaf, stem and seed of various crops and their contribution towards
total uptake. The soil in bulk having sandy loam texture was collected from mixed industrial effluent
irrigated fields as well from the adjoing tube well irrigated fields nearby Ahmedabad industrial zone. The
soil was utilized in micro-plots (Size 1.5 x 1.0 x 0.5 m?) at AAU, Anand. Three levels of irrigation water
viz., 100% mixed industrial effluent (I,), 1:1 diluted effluent (I,) and tube well water (I;) were kept to
study their effect on growth and yield of different crops [Sunflower (SF) (Helianthus annus), Cotton (CT)
(Gossypium hirsutum), Tobacco (TB) (Nicotina tabacum) and Castor (CS) (Ricinus communis)]. The
experiment was conducted under FCRD design keeping three repeats.

Among the crops, the biomass yield of castor was maximum followed by cotton while minimum
yield was recorded in tobacco. The translocation of Fe was restricted in stem while it was increased in
seed parts of sunflower, followed by stem; and about 50 per cent of total Fe uptake was found to be
retained in roots of sunflower under contaminated soil condition. Zn and Cu were more concentrated in
seed of castor, in leaf of tobacco and in stem of sunflower. Cotton and tobacco contributed more than
90 per cent of Fe uptake through parts other than seed and stem towards total Fe removal. Sunflower
depicted higher contribution of Zn uptake through seed. Effect of different irrigation depressed Cu
translocation towards seeds in cotton and castor by about 5 to 9 per cent over tube well water. The
sunflower enhanced contribution of Cu removal through seed by about 3 per cent towards total Cu
uptake due to effluent irrigation over tube well water (13.3%). In general, the partitioning of micronutrients
removal in different components of various crops and their contribution towards total removal indicated
that the micronutrients removal through seed was higher in case of castor followed by cotton which was
depressed under contaminated soil condition as well as effluent irrigation. Although the total removal of
micronutrient was less in sunflower, contaminated soil condition and effluent irrigation enhanced the
uptake over non-contaminated as well as tube well water irrigation. Thus, the sunflower crop was found
least sensitive towards contamination of heavy metals in soil and irrigation with effluent water so far as
micronutrients uptake was concerned.
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Lead Speciation as Influenced by Sewage Irrigation
in Soils and its Accumulation in Crops

M.P.S. Khurana and Dhanwinder Singh
Department of Soil Science, Punjab Agricultural University, Ludhiana, Punjab

The public concern over the effects of environmental pollution has increased substantially in the last
century with the industrial revolution and as a consequence of an enhanced understanding of the risk to
human health. In recent decades, urbanization and industrialization in Punjab have led to a considerable
increase in heavy metal levels including lead (Pb) in different environmental compartments, especially in
soils. There are some reports which indicate that heavy metals pollution including Pb in soils arises as a
result of various anthropogenic activities such as combustion of petrol in motor vehicles, smelting
processes, continuous use of sewage water, sewage sludge, fertilizersand insecticides. These metals due
to their high residence time, remain in the soils in dangerous proportion and thus have implications on
human and animal health.

Accumulation of lead in soils and crops influenced by sewage irrigation of mixed industrial effluents
was investigated in relation to their uptake by plants. Soil samples from the sites receiving waste water
largely contaminated with mixed industrial effluents around Amritsarwere taken to determine the
distribution of Pb in various chemical pools. The sequential procedure was used to partition Pb into
exchangeable + water soluble, carbonate bound, Mn oxide bound, organic bound, amorphous Fe oxide
bound, crystalline Fe oxide and residual. The mean DTPA extractable Pb and its total in sewage irrigated
was 1.2 and 1.96 times their respective amount in tube-well irrigated soils. Each extracted fraction in
sewage irrigated soils exhibited an increase in Pb except carbonate fractions as compared to tube-well
irrigated soils with the most significant increases occurring in organic, residual and oxide bound fractions.
The mean Pb concentration in exchangeable and water-soluble forms in sewage irrigated soils was extremely
low (0.24% of total) compared to other forms. The higher amount of lead in residual fraction confirm
residual that plants grown on these soils may not have any toxicity problem of lead. The present distribution
among different pools of lead was due to readjustment of metal to the changing conditions as a result of
long term waste water irrigation in these soils. The crops growing on sewage irrigated soils invariably
contained higher amounts of lead in their roots and shoots as compared to the tube-well irrigated soilsyet
raya (Brassica juncea) and toria (Brassica campestris ) accumulated higher content of heavy metals as compared
to other crops, with higher content in roots than shoots. A fairly large amount of Pb can accumulate in
plants without showing stress, this increases the risk for potential in take in diet. This is topical issue
particularly in crops used for direct consumption The result suggest that effluents are potential source of
heavy metals including lead which should be monitored periodically. It is enviable that sewage water
may be treated for removal of heavy metals or be used for non food crops.
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Biochar from Crop Residues/ Weeds and its Impact
on Soil Quality and Carbon Sequestration

R. Ebhin Masto
Environmental Management Division, CSIR Central Institute of Mining and Fuel Research,
Digwadih Campus, PO: FRI, Dhanbad, 828108, Jharkhand
Email: mastocfri@yahoo.com

Studies were carried out to sequester carbon in soil through an indirect route. Waste biomass like crop
residue, tree litter, weeds, efc., were converted to biochar. The process involves carbonization, wherein
ligno cellulose in the biomass was converted into stable aromatic compounds. The pyroloysis conditions
were optimized for stable organic matter yield index (SOMYT), which is based on biochar yield and
stability. Maximum SOMYT was obtained at low pyrolysis temperature (300-350 °C). Elemental analysis,
TGA, and FTIR, indicated the aromaticity and stability of biochar carbon. The scanning electron
microscope (SEM) images for biochar revealed the micro porous structure of the biochar. This is of
immense use for soil application, especially for enhancing soil water holding capacity and nutrient retention,
harbouring micro organisms, and increasing the fertilizer use efficiency, etc. Laboratory and field
experiments showed the stability of biochar carbon in soil. Besides carbon sink, biochar application
significantly enhanced soil quality and crop yield (rice, wheat, maize, spinach, etc). No adverse effect on
soil microbial activity was observed even at the highest dose of biochar amendment (20 g kg'). This
biomass carbonization to biochar is a novel approach to establish a significant, long-term, stable sink for
atmospheric carbon dioxide in terrestrial ecosystems. Life cycle assessment of biochar system showed
the net carbon conservation to the tune of 7.0 t ha! y'. Notorious weeds like Parthenium, Lantana,
Eichornia, etc. could be effectively managed by their conversion to biochar. In India there exists a vast
potential for production of biochar from agricultural wastes and crop residues, otherwise left unutilized
or burnt. Large scale application of biochar would result in the net removal of CO, from atmosphere
and help mitigate global climate change. Biochar systems will have tremendous societal benefits, especially
employment generation for rural livelihood.
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Studies on the Effect of Constructed Wetland
Treatment on Sewage Water Quality

R.P. Rajimol, M. Hebbara, G.S. Dasog and M.V. Manjunatha
Department of Soil Science and Agricultural Chemistry, University of Agricultural Sciences,
Dharwad, 580005, Karnataka

An experiment was carried-out at Main Agricultural Research Station, Dharwad, Karnataka to study the
effect of constructed wetland treatment on sewage water quality. The sewage water of the University
Campus was passed through the constructed wetlands. The constructed wetland was a closed brick
walled tank with the filter bed of 85 cm depth. The filter bed consisted of 50 a cm depth of gravel layer
(~ 20 mm) at the bottom, a 25 cm depth of sand layer over the gravel, a 5 cm depth of charcoal layer
over the sand layer and a 5 cm depth of red soil layer over charcoal. Both para and typha grasses were
planted in the constructed wetland to act as a biological filter. The inlet (untreated) and outlet (treated)
sewage water samples were collected periodically at 7 days interval and analyzed for various quality
parameters.

The analytical results revealed that there was significant improvement in the quality of sewage
water due to its passing through the constructed wetland. The mean value of BOD of the untreated
sewage was 256 mg L which reduced to 118 mg L! due to treatment. Similarly, the mean COD also
reduced from 416 mg L' to 250 mg L' due to passing of sewage water through constructed wetland.
The other quality parameters like SAR and RSC reduced drastically due to the treatment. The mean
SAR reduced from 4.47 to 2.97 and mean RSC from 10.16 to 3.48 due to the treatment. The treated
water showed higher values of NH,-N (17 mg L!) and NO;-N (4 mg L) compared to untreated sewage
water which were 12.3 and 1.33 mg L', respectively.
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Soil Quality Assessment of Cotton Growing
Environs of Two Agroecological Subregions of
Vidarbha, Maharashtra

Dhanashree Pable!, S. Chatterji', T.K. Sen!, J.D. Giri', M.V. Venugopalan?
and K. Velmourougane?
!National Bureau of Soil Survey and Land Use Planning, Nagpur, Maharashtra
2Central Institute for Cotton Research, Nagpur, Maharashtra

Soil quality (SQ) is a measure of soil’s fitness to support crop growth without becoming degraded or
otherwise harming the environment and hence assumes much significance. The study was conducted to
assess SQ in cotton growing environs of two agroecological subregions of Vidarbha, Maharashtra, India,
namely, AESR 6.3 and AESR 10.2. These two together cover major cotton growing areas of Vidarbha.
Twelve profiles, representative of these areas were identified for the present study. A minimum dataset
(MDS) of soil properties was developed using expert knowledge for assessing SQ. For the MDS, the
various properties identified were depth, saturated hydraulic conductivity and clay percent (physical
properties), exchangeable sodium percent (chemical property) and soil microbial biomass carbon
(biological property). A number of methods are used for assessing SQ. A conventional method using the
concept of relative soil quality index (RSQI) has been applied in the present study. The RSQI was
computed for each pedon based on the five soil attributes, which are known to exert influence on crop
productivity.

The RSQI was found to be highest in pedon 3 from AESR 6.3 and pedon 12 from AESR 10.2 and
was found to be good quality soil. The RSQI values of both the AESR viz., AESR 6.3 and AESR 10.2
were significantly correlated with average yield (r=0.81 and r= 0.89, respectively). The successful
application of this method provides us to suggest that whenever we have such datasets (as used in the
present investigation), we could use this method for reliably assessing and monitoring soil quality for
similar agroecological setups.
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Carbon Balance Study using Ex-ACT Model developed
by FAO in Nineteen Climatically Vulnerable Villages
of South India

Ch. Srinivasarao*, V. GirijaVeni, Y.G. Prasad, Sreenath Dixit and Y. Sudha Rani
Central Research Institute for Dryland Agriculture, Santoshnagar, Hyderabad, 500059
*Email: cherukumalli201 1@gmail.com

A nation-wide project ‘National Initiative on Climate Resilient Agriculture (NICRA) was implemented
in 130 vulnerable districts (100 KVKSs in eight zones; 23 AICRP on dryland agriculture centres and 7
technology transfer divisions of ICAR core institutes) involving one lakh farm families across the country
with an aim to demonstrate integrated package of proven technologies for adaptation of crop and live
stock production systems to climatic variability which includes maintenance and improvement of soil
health for ensuring national food security as well as to ensure sustained livelihoods of farmers even in
the extreme weather events with reduced GHG emissions. The selection of districts was done based on
the climatic vulnerability data of past 30 years. The C balance was calculated using Ex-ACT tool developed
by FAO as it uses thorough methodology to calculate C balance at village level. Three FAO divisions
(TCA, TCI and ESA) jointly developed EX-ACT (EX-ante Appraisal Carbon-balance) tool aimed at
providing ex-ante measurements of the impact of agriculture and forestry development projects on
GHG emissions and Carbon (C) sequestration, indicating its effects on the C balance. EX-ACT consists
of a set of linked Microsoft Excel sheets in which basic data on land use and management practices is to
be inserted and EX-ACT adopts a modular approach — each “module” describing a specific land use and
follows a three-step logical framework by which it calculates the final C balance. The overall C balance
studied in seven climatically vulnerable villages (Nirmalpimri, Amaravathi, Aurangabad, Gondia,
Nandurbar, Jalgaon KP and Haral) in seven districts (Ahmednagar, Takali, Shekta, Katangtola &
Chandinitola, Umarani, Pune and Ratnagiri respectively) of Maharashtra ranged from -4848 to -25166
t CO,e; the overall C balance was found to be negative suggesting a sink due to mitigation technologies.
Similarly, the C balance in eight climatically vulnerable villages (Nandyalagudem & Boringthanda,
Nacharam, Yagantipalli, Chamaluru & Chakrayapet, Matsyapuri and Sirusuwada) present in six districts
(Nalgonda, Khammam, Kurnool, Anantapur, West Godavari and Srikakulam respectively) of Andhra
Pradesh ranged from -3284 to -19238 t CO,e and the overall C balance shown a sink due to mitigation
technologies. When studied the C balance in four climatically vulnerable villages (Bilakundi, Siddanaru,
S. Raghuttahalli and D. Nagenahalli) present in four different (Belgaum, Davanagere, Kolar and Tumkur)
districts of Karnataka, it was found that C balance was positive in Belgaum suggesting a source for
atmospheric CO, emissions with 1204 t CO,e and the rest three has shown a sink with C balance of -
10875, -11156 and -8648 t CO,e respectively. All the villages studied shown a difference in their mitigation
potential which in turn depends on adoption of number of mitigation technologies, crops taken up, land
use change and the percentage of feeding and breeding practices followed in livestock and skeptical
nature of farmers to fully accept and adopt the technologies. Thus, this model was successful in accounting
ex ante measurements of green house gas (GHG) emissions in climatically vulnerable villagesin India
and also helps in quantifying the impacts of various agriculture management interventions in terms of
carbon balance and potential.
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Effect of Conservation Agriculture Practices and
Balanced Fertilization on Yield, Nutrient Use
Efficiency and Soil Properties in Maize (Zea mays L.)-
Horsegram (Macrotyloma uniflorum L.) Cropping
Sequence in Rainfed Alfisols

Sumanta Kundu'"*, Ch. Srinivasarao!, Ram Bilash Mallick? and T. Satyanarayana3
ICentral Research Institute for Dryland Agriculture, Santoshnagar, Saidabad (P.O), Hyderabad, 500 059
2Institute of Agricultural Sciences, Calcutta University, West Bengal
SInternational Plant Nutrition Institute (IPNI), Hyderabad, Telengana
*Email: 07.sumanta@gmail.com

Improving nutrient use efficiency (NUE) in rainfed condition is a major challenge for agricultural scientists.
Conservation agriculture (CA) can play a major role in stabilizing production in rainfed regions by
mitigating water and nutrient stress through adoption of reduced tillage, crop rotations and residue
retention and also improve NUE. A field experiment was conducted during 2010-2012 in sandy loam
soil of Gunegal Research Farm at Central Research Institute for Dryland Agriculture (CRIDA), Hyderabad
to study the effect of CA practicesand balanced fertilization on performance of maize (DHM 117)-
horsegram (CRIDA 18R) cropping sequence, the impact of CA on system productivity, nutrient use
efficiency and profitability. Experiment was laid out in split plot design consisting tillage treatments
(conservation and conventional) as main plot and nutrient management (control, NPKSZnB, individual
N, P, K, S, Zn and B omission) as sub plot. Pooled data showed that seed (3.8 t ha'!) and stover (5.6 t
ha'!) yields in maize in CA was on par with conventional system (CT). Significantly higher grain (5.3 t
ha!), stover (6.5 t ha'!) yields and harvest index (0.44) were realized with balanced fertilization with
NPKSZnB. In case of horsegram, significantly higher yields (t ha') were obtained in CA (0.36) compared
to CT(0.24). Maize equivalent yield (4.37 t ha') was higher in CA. Significantly higher nutrient uptake
was observed in balanced fertilization treatment. Agronomic efficiency of N, P, K and S to the extent of
17.1, 25.0, 18.9 and 18.7% through adoption of CA practices. Available N, P, K status of soil was
improved in CA. Soil organic carbon (SOC) and microbial biomass carbon (MBC) varied from 3.1-4.5 g
kg! and 31-89 ug g'!, respectively in CA and it was slightly higher than CT (0.29-0.42 g kg! and 28-78 pg
gl respectively). Higher MBC was found in case of balanced fertilization of NPKSZnB. KMO oxidizable-
C varied from 267-314 mg kg!' in CA. Very labile, labile and less labile C was in the range of 0.35-0.67,
0.11-0.23 and 0.12-0.4 mg kg!. Higher net returns (Rs. 26571 ha'') and B:C ratio (2.1) was obtained in
CA compared to Rs. 22529 ha'! and 1.9, respectively in CT. Maize yields increased with adoption of
CA and balanced fertilization in deficit rainfall year. Thus, CA with improved nutrient management can
increase net primary productivity in rainfed condition besides improving soil health.
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Impact of Elevated CO, and Enhanced Rate of
Fertilization on Crop Growth, Nutrient Content of

Maize (Zea mays L.) and Sunflower (Helianthus annus L.)
under Semi Arid Alfisols

R. Prakash Naik, Ch. Srinivasarao”, M. Vanaja, Sumanta Kundu, K. Venkanna,
K. Naresh, T.V.R. Manideep and V.U.M. Rao
Central Research Institute for Dryland Agriculture, Santoshnagar, Saidabad,
Hyderabad, 500 059, Telangana
"Email: cherukumalli2011@gmail.com

The rise in atmospheric CO, in the environment is the primary driver of global warming. There was an
approximately 280 ppm of CO, concentration in preindustrial times which has been increased up to 384
ppm at present and may reach to 550 ppm and 700 ppm by 2050 and 2100, respectively. It is expected
that elevated CO, concentration enhances the crop yields and correspondingly nutrient uptake in the
rainfed crops. A pot experiment was conducted at Central Research Institute for Dryland Agriculture
(CRIDA), Hyderabad to study the effect of elevated CO, concentrations, onbiomass and nutrient content
of maize (Zea mays L.) and sunflower (Helianthus annus L.)in semi arid alfisols with different rate of
NPK fertilization Z.e. T;=No fertilizer, T,=120, 60, 40 and T;=240, 80, 60 (N, P, K kg hal), grown in
Open top chambers under three CO, concentration viz., ambient control, 550 ppm and 700 ppm.The
results showed that root: shoot ratio and leaf area in maize increased to 0.79% and 23.61%, 2.34% and
18.78% with 550 ppm and 700 ppm respectively with respect to control. Similarly, in sunflower root:
shoot ratio and leaf area increased to 7.39% and 19.14%, 18.20% and 42.50%. The total biomass in
maize and sunflower was increased by 12% and 15%, respectively in 500ppm CO, level and 26% and
18% in 700 ppm CO, level respectively with respect to ambient control. N, P and K content in maize
increased as the CO, concentration increased. Whereas, in sunflower only N content was increased with
elevated level of CO,. Uptake of N, P, and K in maize was increased with elevated level of CO,, where
as in sunflower the increase was up to 550 ppm and thereafter decreased in 700 ppm. As CO, enrichment
increased the yield and nutrient content of the crop, enhanced rate of fertilization is required to arrest
the further depletion of nutrients in the soil.
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Characterization of Tank Silt Sediments and Farmyard
Manure as a Source of Nutrient in 100 Climatically
Vulnerable Districts of India

Ch. Srinivasarao*, Pravin B. Thakur, Sumanta Kundu, Y.G. Prasad and Sreenath Dixit
Central Research Institute for Dryland Agriculture, Santoshnagar, Hyderabad
*Email: cherukumalli201 1@gmail.com

Soil is an important natural resource on which flora and fauna depend. Research priorities should find
the best measures to conserve the soils for higher productivity and maintaining a healthy ecosystem.
Indian Council of Agricultural Research (ICAR) in 2011 launched a network project “National Initiative
on Climate Resilient Agriculture (NICRA)” for enhancing resilience of Indian agriculture to climate
change and climate vulnerability through strategic research and technology demonstration. India has
various types of climate, landforms and soils. Therefore, selected villages in 100 districts were targeted
based on their climatic vulnerability viz; drought, floods, heat wave, frost, cyclone and the available
technology options. Increasing rainfall intensity is one of the climate vulnerability observed in recent
times. Due to that silt sediments suspended as particulate matter through runoff water and settles at the
bottom of water bodies as fine sediment. Soil fertility is declining due to top soil erosion in these areas.
On the other hand, it is essential to remove sediments from water tanks to increase the rainwater storage
capacity. Maintaining soil organic matter in tropical condition is a challenge due to high soil temperatures
and long fallow period. Farmyard manure (FYM) is also one of the important sources of organic carbon
(OC). An alternate use of FYM limits its application in agricultural field day by day. The study was
conducted for characterization of removable tank silt sediments and FYM to develop a resource inventory
as a possible source of soil carbon and nutrients and, to increase the awareness about the importance of
organic resources for improving soil quality in these areas. The silt and FYM samples varied with their
composition indicating variability across regionsor catchments. Results showed that texture of tank silt
was mostly clay loam. The pH (1:2.5 soil:water) was slightly acidic to alkaline. Due to fine particles,
significant amount of total carbon and nitrogen was present with C:N ratio ranges between 1.71-136.18.
The available potassium was higher in sediments compared to nitrogen (11-510 mg kg!) and phosphorus
(1-67 mg kg'!). FYM contained 0.047-0.95% of N, 0.018-1.42% of P and 0.12-1.89% of K. The study
suggests feasibility of the application of tank silt to the agricultural fields for saving the crop nutrient, in
addition to increased hydrological properties of soils. Application of 30 t ha'! tank silt to the field adds
equivalent of (kg) N, P, K, 351, 42, 729, respectively. Linking up of Govt. developmental programme
such as Mahatma Gandhi National Rural Employment Guarantee Scheme (MGNREGS), Integrated
Watershed Management Programmes (IWMP), Agricultural Technology and Management Agency
(ATMA) for desilting, transportation and for application of tank silt sediments can upscale its use.
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EDTA Assisted Phytoremediation of Chromium
Contaminated Soil using Maize (Zea mays L.)

P.K. Sharma, Alpana Paul and I.C. Mahto
Department of Soil Science and Agricultural Chemistry, Institute of Agriculture Sciences,
B.H.U., Varanasi, 221005, Uttar Pradesh

Phytoextraction is an efficient, cost-effective method for in-situ treatment of contaminated soils. Addition
of chelating agents (EDTA) increases heavy metal (chromium) bioavailability and solubility in soil and
subsequently enhances heavy metal uptake by a plant. Present investigation was conducted to study the
effect of EDTA assisted phytoremediation of chromium contaminated soil using maize. The growth
parameters like plant height, fresh weight of plant were recorded. The harvested maize crop was
analyzedfor the macronutrients (N, P and K), micronutrients (Fe, Cu, Mn and Zn) and heavy metal (Cr)
following the standard procedures. Biomass of maize compound was positively increased with the
application of EDTA. The maximum values for EDTA extractable Cr in soil were 3.24, 3.51,4.06 and
4.50 mg kg'!, respectively, which have shown an increase of 7.7,8.35,9.6 and 10.71 times respectively,
over control.The nitrogen, phosphorus and potassium content in maize increased significantly due to
application of EDTA compound. Application of EDTA compound had significant increased the Fe, Cu,
Mn and Zn content in maize. Maximum value recorded for Fe, Cu, Mn and Zn content in maize were
727.42, 42.39, 71.43 and 64.79 mg kg, respectively which showed about 4.3,4.5,6.8 and 7.1 times
increase over their respective controls. Maximum content of Fe, Cu, Mn and Zn in maize was recorded
in treatment where EDTA was applied.Application of EDTA compound had significant effect on Cr
content in maize.The uptake of Fe, Cu, Mn and Zn in maize also increased with the application of
EDTA compound. The maximum values reported were 8.2, 0.50, 0.5 and 0.53 mg pot’! for Fe, Cu, Mn
and Zn, respectively which increased by 9.2, 2, 2.9 and 2.3 times over the control.The uptake of Cr in
maize also increased with the application of EDTA compound. The maximum values recorded in maize
were 0.17 mg pot! for Cr which was increased by 3.4 times over the control .This study points out that
EDTA compound provided feasible conditions for plants to take metals from soil. EDTA increased
uptakes of Cr 3-4 times as compared to control. EDTA was found a good chelating compound. Hence,
supplementing soil with a synthetic chelating agent such as ethylene diaminetetraacetic acid (EDTA) is
an efficient method to enhance heavy metal uptake by plants for facilitating phytoremediation. However,
a careful assessment of the characterization of soil as well as plant species to be grown is required prior
to application of EDTA compound.
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Evaluation of Different Forage Crops under Silvi-
pasture System for Fodder Production, Quality and
Effect on Soil Properties

R. Susheela, M. Shanti, V. Chandrika, R.V.T. Balazzii Naiik, T. Shashikala
and M. Anuradha
AICRP on Forage Crops, ARI, Rajendranagar, Hyderabad

A field experiment was conducted in sandy loam soils at AICRP on Forage Crops, ARI, Rajendranagar,
Hyderabad for four years i.e. during 2010-11 to 2013-2014 to explore the fodder potential of various
crops and their influence on soil fetility and intercrops under subabul based rainfed silvipastoral system.
Subabul was the main crop and a combination of crops including annuals, perennials, cereals and legumes
were studied to aim at highest green fodder production in whole year through resource conservation
under rain fed conditions. Crops viz., sorghum, bajra along with intercrop of horse gram in 3:1 ratio,
while perennial crops viz., Cenchurus ciliaris (anjan grass), Stylo and Desmanthes were grown in solo as well
as intercropped with either of the perennial crops. Among different silvipasture systems studied growing
of Subabul + BN hybrid + Desmanthus virgatus , intensive silvipasture system being at par with Subabul
+ BN hybrid + Stylosanthes system recorded significantly higher GFY (33.9 t ha'l), DMY (7.27 t ha'!)
and fetched highest net monetary return (Rs 44074/ha/yr) and BC ratio (3.75) over rest of the silvipasture
systems. However, subabul + Desmanthus virgatus fodder production system treatment recorded
significantly higher crude protein yield (1.13 t ha'!) over rest of the treatments. The intensive silvipasture
system also caused remarkable changes in soil fertility after fourth year of cropping cycle. The growing
of subabul + BN hybrid + Desmanthus virgatus, silvipasture system resulted in higher available N (260.7
kg N ha!), and K (586.8 kg K ha'!) over rest of the treatments while organic carbon (0.32%) was highest
in Subabul + Bajra napier hybrid + Stylosanthes system . The higher level of available N and P in soil was
recorded over its initial level under all the intensive forage production systems
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Physicochemical and Micronutrient Status of Soils
from Lasiurus sindicus Grassland of Chandan in
Western Rajasthan

P. Raja'*, N.K. Sinha!?, Maharaj Singh?, B.K. Bhattacharya? and J.P. Singh?
ICentral Arid Zone Research Institute, Jodhpur, 342 003, Rajasthan
2Ecology and Environment Division, Forest Research Institute, Dehradun, 248006, Uttarakhand
3Space Applications Centre (ISRO), Ahmedabad, 380 015, Gujarat
{Present Address: Indian Institute of Agricultural Biotechnology, Ranchi, 834 010, Jharkhand
*Email: rajacazri@gmail.com

Forty eight soil samples were collected from 12 selected sites at four different depths (0-15, 15-30, 30-45
and 45-60 cm) from grassland predominantly consisting of Lasiurus sindicus (Sewan) at Central Arid
Zone Research institute experimental area, Chandan (26°50'41"" N, 71°20'10"" E and 195m above mean
sea level), Jaisalmer for physicochemical and micronutrient characterization. The results indicate that
the soils are non-sodic and have the texture varied from sandy loam to sandy clay loam texture with
mildly to moderately alkaline pH (7.6 to 8.5). The soil organic carbon (SOC) content varied from 0.12
to 0.19 per cent up to a depth of 30 cm. These soils have DTPA extractable zinc and iron content below
critical limit, 7.e <0.6 and <4.5 mgk g respectively, but showed marked variations with depth whereas
copper and manganese contents are in sufficient range (Cu: 0.2 < and Mn: >2 mg kg'!) with perceptible
increase in their content with depth. The zinc and iron deficiency in soils are attributed alkaline pH,
calcareousness, and low clay content and soil organic matter in the region where evaporation far exceeds
precipitation. It is important to protect top soil from wind erosion to minimize the loss of nutrients and
SOC by growing denser root crops such as cluster bean, pearl millet and grasses like Lasiurus sindicus.
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Carbon sequestration through IPNS and it’s Effect on
Soil Properties under Soybean-Chickpea Cropping
System on Inceptisols of Rainfed Agriculture

N.M. Konde*, S.D. Jadhao, Pushpa Yadav, S.M. Jadhao, Nilam Kanase
and P.V. Mohod
Department of Soil Science and Agricultural Chemistry, Dr. PDKV, Akola, Maharashtra
*Email: nitinkonde75@gmail.com

Carbon sequestration through IPNS and it’s effect on soil properties under soybean-chickpea cropping
system on Inceptisols of rainfed agriculture was undertaken during 2013-14 at Dr. PDKYV, Akola. The
experiment was laid out in randomized block design with eight treatments and three replications. The
objectives were to evaluate the effect of IPNS on carbon sequestration and its effect on soil properties.
The treatments comprised of unfertilized control, chemical fertilizers alone and their combinations with
organics viz. FYM, phosphocompost and cotton stalk. The soil of experimental site was medium black
belongs to Inceptisol particularly Vertic Haplustepts.

Based on the observations it was observed that comparatively higher organic carbon (6.58 g kg')
was recorded with conjoint use of chemical fertilizers and FYM followed by integration of chemical
fertilizers with phosphocompost (6.37 g kg!) and cotton stalk (6.27g kg!) under soybean-chickpea
sequence. Similarly, use of only organics (FYM, phosphocompost and crop residues) recorded higher
microbial biomass carbon (246.18 ug g'! soil) and microbial biomass nitrogen (41.77 pg g soil) as
compared to sole use of chemical fertilizers (30.48 pg g') indicating the importance of organics for
enriching soil quality. The use of organics viz. FYM, phosphocompost and cotton stalk in conjunction
with chemical fertilizers improved physical, chemical and biological properties. The results revealed
that integrated nutrient management system in soybean-chickpea cropping system enhanced carbon
sequestration due to improved crop productivity and greater below ground carbon transport to the soil
through root, nodule and rhizodeposition biomass. The highest amount of biomass and carbon
sequestration in terms of CO, was found in the treatment 100% RDF through inorganic fertilizer with
FYM @ 5 t ha'l. Hence, amalgamation of organic sources along with inorganic fertilizers is the most
vital way to maintain sustenance of soil productivity as well as fertility in the changing climate scenario
of rainfed agriculture.
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Economic Evaluation of Recommended Fertilizer
Applications under Farmers’ Field Conditions

D.S. Bhatti and M.J. Singh
Punjab Agricultural University

Judicious use of fertilizers is must for obtaining optimum crop yields. Maximum use efficiencies of
applied fertilizers can be obtained if these are applied in optimum amount, at optimum time and by
optimum method. State Agricultural Universities and central research institutes have recommended
various improved practices of fertilizer application based on location specific crop rotations and soil
conditions. These recommendations are demonstrated to the farmers for enhancing their adoption. Benefits
of these practices needs to be demonstrated in terms of economic output. Demonstration were conducted
at farmers’ fields during the period of 2009 to 2012 in Hoshiarpur district of Punjab at 52 locations and
their economic evaluation was done.

Soil test based fertilizer application resulted in saving of 10 to 15 kg ha! phosphorous under medium
to high available phosphorous soil conditions and saving of 60 kg P ha! under very high available soil
phosphorous conditions in case of wheat crop without any yield loss as compared to farmers’ practice.
This saving in phosphorous resulted in saving of Rs. 440 to Rs. 660 per ha under medium to high P soils
and Rs. 1200 per ha in case of very high P soils. There is a significant build-up of phosphorous in soils
because of non-judicious use of phosphatic fertilizers. It is recommended that skip phosphorous fertilizer
application in kharif season for maize and paddy crops, if its recommended dose has been applied in
preceding rabi crop. This practice helps in saving 30 kg P ha'! without any yield loss in case of paddy and
maize crops as compared to farmers’ practice, thus economic benefit of Rs. 660 per ha was obtained.
Application of 30 kg potassium ha'! in potassium deficient soils resulted in five per cent higher grain
yield both in case of wheat and paddy crops. The additional income of Rs. 3400 per ha was obtained
with additional expenditure of Rs. 480 per ha. Thus B:C ratio comes out to be 7.1. For site specific
nutrient management, leaf colour chart (LCC) has been recommended for nitrogen application in case
of paddy, wheat and maize crops. Use of LCC in paddy resulted in saving of about 30 kg nitrogen ha'!
as compared to farmers’ practice and about 15 kg ha! as compared to soil test recommended dose
without any yield loss, thus saving of Rs. 100 to Rs. 200 per ha without any additional cost. In case of
wheat crop this saving was about 35 kg ha'! as compared to farmers’ practice and 15 kg ha'! as compared
to soil test recommended dose of fertilizer nitrogen.

303






ABSTRACTS OF THE 79" ANNUAL CONVENTION

. Baruah
Baskar

Haris

Jahan

Kalsi

Krishna
Lalitha Kumari
Madhavi Lata
Madhavi
Manohar Rao
Sambaiah
Sathish

Siva Sankar
Srihari

O

. Srinivas

A. Subba Rao
A.B. Age

A.B. More
A.G.K. Reddy
A K. Biswas

A K. Ghorai

A K. Indoria

A K. Jain

A K. Nayak

A K. Pal

A K. Rawat

A K. Saxena

A K. Shukla

A K. Singh

A K. Srivastava
A K. Sutradhar
A.L. Dhamak
A.L. Shinde
A.N. Ganeshamurthy
A.O. Shirale
A.R. Saha

A.S. Cheke
A.S. Dhawan

Author Index
49 A.S. Gajare
67,118, 161, 251 A.S. Shekh
48 A.S. Sidhu
49 A.S. Takate
265 Achchhelal Yadav
128 Ajai P. Rai
134 Akash Deep Jayswal
197 Akhilesh Shrivastava
72,131, 132, 168 Alolika Mandal
96 Alpana Paul
117 Amandeep Singh Sidhu
119 Amit Mishra
144, 218 Amit Phonglosa
163 Anil Kumar Nair
165 Ankita Pandey
37 Antaryami Mishra
209, 226 Anuradha Pawar
166 Anureet Kaur
13 Arvind K. Shukla
37,43 Arvind Kumar
39,75 Ashim Datta
13,21, 34 Ashwani Kumar
16 Asim K. Mondal
264 Ayesha Parveen
252 Aziz Qureshi
86 B. Bakiyathu Saliha
256 B. Jena
60, 160, 212, 217 B. Joseph
223 B. Madhavi
52 B. Majumdar
17 B. Naveen Kumar
50, 106 B. Neeraja
11,71 B. Sahadeva Reddy
77 B. Saritha
267 B. Sreekanth
39,75, 80 B. Srinivas
52, 156 B. Vajantha
102 B. Venkates Warlu

305

24

30
20,112, 115
248

153

210

121

133

85

299

289

94

200

219

228

109

87

20, 112
208

204

85

246, 259
210

231
32,89
285

135

128

278
39,75, 80
155, 159
195

163

77

78

13

126

175



INDIAN SOCIETY OF SOIL SCIENCE

B.B. Basak

B.C. Dhananjaya
B.D. Bhakare

B.K. Agarwal

B.K. Bhattacharya
B.K. Jha

B.K. Ramachandrappa
B.K. Yadav

B.L. Ayre

B.L. Yadav

B.M. Kamble

B.N. Rao

B.P. Bhatt

B.P.S. Raghubanshi
B.R. Asha

B.R. Maurya

B.S. Brar

B.S. Duhan

B.S. Dwivedi

B.S. Indulkar

B.S. Sekhon

Baby Akula
Bagavathi Ammal U.
Balaji Kannan

Baljit Singh

Bandita Jena
Bhagwan Kumrawat
Bharat Bhushan Vashisht
Bholanath Saha
Bhupinder Singh
Binny Chandy
Biswapati Mandal
Brahma S. Dwivedi
Brajendra

Brij Lal Lakaria

C. Swaminathan
C.A. Srinivasamurthy
C.B. Pandya

C.B. Singh

C.K. Suchithra
C.M. Khanda

C.T. Subbarayappa

41

179, 201
247

204

301

35

119

115

11

193

225

146

48

158, 240
152

92

31, 198, 203, 207
145

38

188

45, 59
269

251

25

57

136

133

22

284

153

261

85

122

148

37

277

14, 139, 254, 255
3

250
177,192
94

151

Ch. Chandra Sekhar
Ch. Kiran Kumar

Ch. Pallavi

Ch. Pulla Rao

Ch. S. Rama Lakshmi
Ch. Sreenivas

Ch. Srinivas Rao

Ch. Srinivasa Rao
Ch. Srinivasarao

Ch. Srinivasarao

Ch. Sujani Rao
Ch.Chiranjeevi
Chakpram Birendrajit
Chintada Vidhyashree

10, 104

279, 280

128

134

234,263

36, 90, 148, 236
13

21, 147

295, 296, 297, 298
34

104

276

150

193

D. Balaguravaiahl0, 27, 69, 104, 123, 132, 159, 182, 218

D. Damodar Reddy
D. Kalaivanan

D. Mahesh Kumar
D. Muthumanickam
D. Raji Reddy

D. Singh

D. Sravanthi

D. Sreelatha

D. Srinivas

D. Subramanyam
D. Vijaya Lakshmi
D.B. Bhanavase
D.B. Ramjiyani
D.B. Tamgadge
D.B.V. Ramana
D.C. Hanumanthappa
D.D. Tiwari

D.J. Jogdand

D.K. Kathmale
D.K. Kundu

D.K. Mandal

D.K. Shahi

D.K. Sharma

D.K. Srinivasa
D.K.D. Deekshitha
D.L.N. Rao

D.P. Singh

306

107

55

270

160, 212, 217
144

129

70

72

36, 236
103
65,76
189

257

162

147

143
232,233
50

225
39,75
24

204

19

177, 178, 192
191

86

173, 196



ABSTRACTS OF THE 79" ANNUAL CONVENTION

D.R. Biswas 41, 235
D.R. Padmani 124
D.S. Bhatti 62, 303
D.S. Hirpara 124, 221
D.V. Mali 162
D.V. Naveen 143
D.V. Ramana Reddy 182, 183
Daravath Raja 99
Debadatta Sethi 98
Debjani Ghosh 39,75
Deepika 167
Dev Raj 167
Devender Singh Jakhar 44,184
Devraj 44,105, 184
Dhanashree Pable 294
Dhanwinder Singh 58,63, 265, 291
E. Karunashree 279, 280
Eresh 177
G Jayasree 278
G. Bhupal Raj 132,278
G. Das 12
G. Jayasree 23,123,159, 218
G. Karuna Sagar 171
G. Kiran Reddy 27
G. Padmaja 61, 65, 76, 88, 90, 96, 127, 155, 211
G. Prathiba 21,123
G. Selvakumar 77
G. Sreenivas 144, 168
G. Tiwari 256
G. Veeranna 205
G. Venugopal 32, 89
G.C. Hazra 284
G.E. Ch. Vidyasagar 32,89, 125
G.G. Kadalli 152
G.H. Santra 137, 245
G.J. Mistry 3,286, 290
G.J. Patel 257
G.M. Prashanth 178
G.P. Leelavathy 220
G.P. Obi Reddy 2
G.P. Singh 213
G.S. Buttar 20,112

G.S. Dasog
G.S. Dheri
G.S. Laharia
G.S. Lahariya
G.S. Sutaria
G.V. Lakshmi
Gajanand Jat
Geeta Singh
Gurbir Singh
H. Behera

H. Mohamed Sageebulla

H.B. Ragupathi
H.B. Torane

H.K. Kausadikar
H.M. Chidanandappa
H.S. Purohit
Hardeep Sheoran
Hardeep Singh Sheoran
Harish Kumar Singh
Harpreet Kaur

I. Bhattacharjee

I. Chand

I. Rashmi

I. Thrupathi

I. Usha Rani

1.C. Barua

1.C. Mahto

IK. Phukan

ILR. Bagwan

1.S. Tomar
Immanuel C. Haokip
Indarraj Meena
Indra Bahadur
Ipsita Das

Ivanka Dimitrova

J. Aruna kumari

J. Deka

J. Jacob

J. Kamalakar

J. Mukherjee

J. Poorna Bindu

J. Sarala Kumari

307

42,293
31, 198, 203
226

209

30, 68, 124, 221
4,117, 249
174, 243
122

45

264

151, 186, 187
77

164
52,190
179, 201
66

167

145

56

62

17

16

18,43

125

127

260

299

49

189, 229
120

122

173

92

252

259

88

260

12

1,175

17

107

149, 151, 186, 187



INDIAN SOCIETY OF SOIL SCIENCE

J. Sindhu Prudvinath
J. Somasundaram
J.B. Shinde

J.D. Giri

JK. Saha

J.P. Dixit

J.P. Singh

J.S. Brar

J.S. Deol

J.S. Manchanda
Jagdeep Singh
Jagdish Prasad
Jagmohan Kaur
Jigar D. Sharma
Jyothi Laxmi

Jyoti

K. Arulmozhiselvan
K. Baskar

K. Bhattacharyya
K. Chandrashaker
Das

Hema

Jeevan Rao
Jeevika

Kalyani
Laxminarayana
Madhavi
Manjunatha Chari
Manoja
Manorama
Naresh
Ramakrishna
Sammi Reddy
Sathya Rahini
Sivasabari

. Sreedhar Reddy
. Srinivas
Surekha
Surekha

K. Suresh

K. Veerabhadra Rao

K. Velmourougane

215,216
18, 40
247

294
40,73
116, 239
301

115

129

62, 199
45, 59
111

129

288

147

58

79, 180, 215, 237, 258
7,285
200

23

110
4,117, 249
253

285

78

82

131

113

146

146

297

70
13,21, 34
77

60

9

13, 46
144, 148, 216
23

146
234,263
294

K. Venkaiah

K. Venkanna

K.B. Polara

K.B. Singh

K.B. Suneetha Devi
K.C. Nataraj

K.C. Patel

K K. Bandyopadhyay
K.K. Rout

K.K. Sharma

K.K. Yadav

K.L. Gurjer

K.L. Sharma

K.M. Hati

K.M. Manjaiah
K.M. Sellamuthu
K.N. Akbari

K.N. Vadaria

K.P. Patel

K.P. Singh

K.P. Vani

K.P. Vani

K.S. Anil Kumar
K.S. Grewal

K.S. Reddy

K.S. Sekhon

K.V. Naga Madhuri
Kalyani Gorre
Kasturi Goswami
Kh. Chandrakumar Singh
Kirti Saurabh
Koustav Mondal
Krishan Kumar
Kuldeep Singh
Kuldip-Singh

L. Chithra

L. Madhavilatha
L.R. Varalakshmi
Lanrhonthung Ezung
Laxmi

M. Anuradha

M. Baskar

103

34,297

30

97

70, 125, 211
163

288

15, 16, 17
94, 252

260

268

268
13,21, 27, 34
18

33

154, 266
30, 68, 124, 221
68

208, 286, 290
141

165

70

139

145

13

20, 112, 115
126, 142, 176
84

260

114

33

114

122

97

63

272

126

219

223

242

300

272



ABSTRACTS OF THE 79" ANNUAL CONVENTION

. Bharatha Lakshmi
. Bharathalakshmi
Chandini Patnaik
Chandrakala
Choudhury
Divya
Elayarajan
Goverdhan
Hebbara

Joseph

Latha

Madhav

Malla Reddy
Nissipaul
Prabhavathi
Ram Prasad
Ranjith
Shankaraiah
Shanti

Shiva Shankar
Sreenivasa Chari
Srilatha
Srinivasa Raju
Srinivasa Reddy
Subbarao

Suresh

Umadevi

Vanaja

SEEKEEKEKEREEKEKEEREEEEEREEEERREEELRER

. Vassanda Coumar
M. Venkat Ramana
M. Venkat Rao

M. Venkata Ramana
M. Vijay Sankar Babu
M. Yadav

M.A. Aariff Khan
M.B. Dhonde

M.B.B. Prasad Babu
M.C. Kasture

M.C. Meena

M.C. Patnaik

M.H.V. Bhave

M.J. Singh

69, 263
234
53,214
139

12

178

180, 215, 237, 258
74

293

12, 261
117

29

185

91

96

214
95,222
53,214
276, 300
61
51,171
211

197
51,171, 194
126

159, 218
1

297
40, 73
185

117

74, 95, 222
163

29
1,128, 244
247

148

157, 164
38

276

278
108, 303

M.K. Mali

M.L. Dotaniya

M.L. Tripathi
M.Madhavi

M.P. Singh

M.PS. Khurana
M.R. Chauhan

M.R. Reshma

M.R. Satapathy

M.S. Anitha

M.S. Mavi

M.S. Nagaraj

M.S. Raghuwanshi
M.S. Shankar

M.V. Manjunatha
M.V. Venugopalan
M.V.S. Naidu
Madbavi D. Jangilwad
Madhumita Das
Madhusmita Pradhan
Maharaj Singh
Mahasweta Chakraborty
Mahendra Sharma
Mahesh C. Meena
Mahindra Sharma
Mallikarjuna Lingappa
Manjari

Manjeet Singh
Manoj Shrivastava
Manpreet S. Mavi
Mausumi Raychaudhuri
Minakshi T. Grover
Mitali Mandal
Mohammad Osman
Mukarukunda Jeane
Muneshwar Singh

N. Chandra Sekaran
N. Chandrasekaran
N. Mahesh

N. Sailaja

N. Sreenadha Reddy
N.A. Meshram

309

174
40, 73
116, 239
74

140
199, 291
287

5

252
177,192
45

152

256

119

293
294

9, 10, 103, 104
166

264

98

301

201
54,170, 174
122

202

113

281
196, 268
153
59,93
246, 259
13

252

147

274

37

26, 270
79

168

216
118, 251
190



INDIAN SOCIETY OF SOIL SCIENCE

N.B. More

N.B. Prakash
N.C. Bhavitha
N.C. Deka

N.H. Khobragade
N.K. Sekhon
N.K. Sinha

N.M. Konde

N.N. Lingaraju
N.P.S. Yaduvanshi
N.S. Joshi

Naresh Gupta
Navdeep Kaur
Neeraj Rani
Neethu Prabhakar
Nilam Kanase
Nilay Borah
Niranjan Kumar

Nirmal Kumar Katiyar

Nirmal Kumar
Nirmalendu Basak
Nisha Sahu

Nishith Gupta

O.P. Aishwath

O.P. Choudhary
O.P. Verma

O.P.S. Raghuwanshi
P. Aneesh

P. Balasubramaniam
P. Borah

230
150, 152
179

260
11,71, 157
250

18, 301
302

192

235

71

138

63

97

130

302

260

38
232,233
2,24

85

2

241

35

93

264

256

261
169, 272
282

P. Chandrasekhar Rao32, 65, 76, 89, 95, 127, 155, 222

P. Chandrasekhar Rao
P. Joga Rao

P. Kannan

P. Kavitha

P. Krishnan

P. Leela Rani
P. Madhavi

P. Madhu Vani
P. Mahapatra
P. Malathi

P. Naik

96

134

2717
51,171, 194, 253
16

144, 168
224

175

204

60, 217
137

310

P. Neog

P. Pandiyarajan

P. Panneer Selvam
P. Prasuna Rani

P. Raghu Rami Reddy
P. Raja

P. Rajamani

P. Ravi Rama Krishna
P. Ravi

P. Ravindra Babu

P. Stalin

P. Sujathamma

P. Surendra Babu

P. Veeranagappa
P.B. Adsul

P.B. Sanap

P.B. Shingare

P.C. Latha

P.C.Rao

P.D. Patil

P.H. Vaidya

PK. Bandyopadhyay
P.K. Joshi

PK. Sarma

PK. Sharma

PXK. Singh

PL. Patil

P.N. Siva Prasad

P.P. Mahendran
PR. Suresh

PR.K. Prasad

P.V. Geetha Sireesha
P.V. Mohod
P.VR.M. Reddy
Pardeep Wali
Partha Debnath
Peter Dymytrov
Poonam Sharma
Prabhudev Dhumgond
Pradip Dey

Pragyan Paramita
Prakash. R. Kadu

282

272
77,219
134,175
205

301

181

84

123

191

60, 160, 212, 217
183

53,78,131, 132, 165, 214

143, 151, 186, 187
102

164

227

148

61, 88,90, 211
247

102

114

19, 281
282
231,299
268

42
51,171
169

130

134

90, 103
302
142,176
210

72

259

238

255

154

79

206



ABSTRACTS OF THE 79" ANNUAL CONVENTION

Pramod Jha
Praveen Solanki
Pravin B. Thakur
Prerna Dogra
Pritpal Singh
Priyanka Tripathi
Priyanka

Puneet Kumar
Pushpa Yadav
Puspanjali

R. Balazzii Naiikk
R. Ebhin Masto
R. Gallani

R. Jagadeeswaran
R. Jayakumar

R. Prakash Naik
R. Ragavaiah

R. Rajakumar

. Sankar

. Santhi

Sethi

. Shanmugasundaram
Sikka

Singh

. Sivasamy
Sridar

. Srinivasan

. Subhash Reddy
. Sujatha

. Susheela

R. Sushma Devi
R.C. Gowda
R.D. Behera
R.D. Singh

R.H. Meena

R.J. Tiwari

R.J. Tiwari

R.K. Nayak

R.K. Sharma
R.K. Singh

R.K. Yadav

R.L. Meena

FARPARARPARR AR

37

269

298

193

207

116, 239
54

158

302

34

276
262,292
283

25

271

34, 297
278

67, 161
67,161, 251
154

264

181

57, 58,129, 265
15,16, 17
25

266

8

61,90, 91, 95, 155, 211

130
300

91
143
137
235

54, 66, 170, 173, 174, 243

116

228, 239, 241, 242
135,136

64

18

35

35

R.L. Solanki

R.M. Bhagat

R.N. Katkar

R.N. Masane

R.N. Pandey

R.P. Rajimol

R.P. Sharma

R.P. Singh

R.P. Vasanthi

R.R. Mandavgade
R.R. Verma

R.S. Antil

R.S. Chaudhary
R.S. Gill

R.S. Kushwah
R.S. Meena

R.S. Mehta

R.S. Tripathi

R.S. Waware

R.S. Zadode
R.Sankar

R.V.T. Balazzii Naiik
Rahul Dev Behera
Rahul Masane
Rajeev Sikka
Rajeev Srivastav
Rajeev Srivastava
Rajeshwar Malavath
Rajlaxmi Mohanty
Rajpaul

Ram Bilash Mallick
Ramprakash
Ranbir Singh
Ranjan Bhattacharyya
Ravi Kumar
Ravinder Kumar
Ritesh Saha
Rojalin Sahoo

S. Avudainayagam
S. Baruah

S. Bhaskar

S. Bhattacharya

311

170, 202
49

209, 226
21
47,172
293
228, 241, 242
12

176

106

141

44, 167, 184
18

31

138

35

35

19

188

267

118

300

245

34

63

2

111

100

109
274, 275
296
274, 275
19

28

105

289

37

94

272

282

14, 254, 255
260



INDIAN SOCIETY OF SOIL SCIENCE

S. Chatterjee

S. Chatter;ji

S. Gogoi

S. Harish Kumar Sharma
S. Hemalatha
S. Jyothsna

S. Karmakar

S. Karthikeyan
S. Keerthi

S. Kundu

S. Mahimairaja
S. Maibangsa
S. Mani

S. Maragatham
S. Maurya

S. Mondal

S. Parneker

S. Poonmani

S. Pradhan

S. Rajendiran
S. Raychaudhuri
S. Riazuddin Ahmed
S. Saffique

S. Sarkar

S. Sathya

S. Sathya

S. Sridevi

S.A. Hussain
S.B. Dodake
S.B. Pandey
S.B. Patel

S.C. Meena
S.D. Jadhao
S.G. Manwar
S.H.K. Sharma
S.Hazarika

S.K Sharma
S.K. Ambast
S.K. Behera
S.K. Chaudhari
S.K. Goyal
S.K. Jalota

15
294
282
269

72
195
204

195
40, 73

266

260

6, 100

154

48

48

208

277

15, 16, 17
40,73

246, 259
244

49

80

180, 215, 237
258

74,95, 185, 222
224

157

232,233

3

66, 173

162, 302

102

32, 89, 125, 211
260

275

272

146

19

213

22

S.K. Jena
SK.Jha

S.K. Naik
S.K. Rautaray
S.K. Sarkar

259
80
48

246
80

S.K. Sharma54, 66, 170, 173, 174, 202, 243, 268, 274, 283

S.K. Singh

S.K. Singhal

S.K. Trivedi

S.K. Verma

S.K. Yadav

S.L. Waikar

S.M. Jadhao

S.N. Chikkaraju
S.N. Singh

S.P. Datta

S.P. Mazumdar

S.P. Singh

S.R. Harkal

S.R. Lakhe

S.R. Voleti

S.R.K. Murthy
S.R.S. Raghuwanshi
S.S. Balloli

S.S. Dhaliwal

S.S. Hundal

S.S. Kukal

S.S. Parchure

S.S. Pawer

S.S. Prabhudesai
S.S. Prakash

S.S. Prasad

S.S. Tomar

S.S. Tuwar

S.T. Shirale
Sabyasachi Majumdar
Sanatan Pradhan
Sanjay Halder
Sanjay Kumar Singh
Sanjay Kumar
Santanu Mohanty
Santosh Kumar Singh

312

2,8, 110, 121, 138, 140, 231
172, 235
64

133

147

50, 106
162, 302
178

213
15,38
39, 75
140

81

226

216

148

256

147

199

97

108

71

71

164
186, 254, 255
273

158

247

190

42

38

114

273
274, 275
98

273



ABSTRACTS OF THE 79" ANNUAL CONVENTION

Sat Pal Saini

Satadeep Singha Roy
Satendra Kumar

Satya Narayan Verma
Satyavan

Shaminder Singh Chahal
Sharan Bhoopal Reddy
Sheetal R. Tatpurkar
Shehnaz Sharma
Shree Ram Singh
Shubhadip Dasgupta
Shyam Murmu

Snehal Shilewant
Sodimalla Triveni
Somnath Roy Chowdhury
Sowmya Pogula
Sreenath Dixit

Sreya U. Parvathi
Subhanu Kaushik
Suchismita Mohapatra
Sudhir Thaman
Sugyata Shivhare
Sujay S. Gaikwad
Sukhvir Kaur

Sumanta Kundu
Sunanda Biswas

Sunil Sharma

Sunita Sheoran

Sunita

Surabhi Hota

Surabhi Mohapatra
Surendra Singh

Suresh Chand

Suresh Chandra
Sushanta Kumar Pattanayak
Sushanta Saha

Sushila Aechra

Syed Ahammad Hussain
Syed Ismail

T. Chaitanya

T. Chikkaramappa

T. Chitdeshwari

207, 289
85,200
19

170
274, 275
93

34

248

57

213

284

98

227

91

246

109
295, 298
169

105

94

20, 112
135

111

31

34, 296, 297, 298
85

243

167

145

258

136

56

122
47,172
83,245
284

193

78

81, 87
61
177,178
212,217

T. Giridhara Krishna
T. Giridhara Krishna
T. Prabhakar Reddy
T. Ram Prakash

T. Ramprakash

T. Satyanarayana

T. Shashikala

T. Sreelatha

T. Srijaya

T. Thilagavathi

T. Usha Rani

T.C. Baruah

T.H. Das

T.J. Ghose

TXK. Das

T.K. Sen

T.K. Srivastva
T.N.VK.V. Prasad
T.R. Rupa

T.S. Punith Raj
T.S.S.K. Patro

T.V. Sridhar

T.V.R. Manideep
Tapati Banerjee

U. Bagavathi Ammal
U. Kishore Kumar
UK. Chopra
Umalaxmi Thingujam
Urmila

Uttam Kumar Mandal
V. Chandrika

V. GirijaVeni

V. Gopal Krishna

V. Maruthi

V. Munaswamy

V. Nagarjuna

V. Praveen Rao

V. Sailaja

V. Siva Jyothi

V. Sriramya

V.B. Kuligod

V.D. Cheke

313

142, 194
176

76
29,224
10

296
276, 300
234, 263
183, 205
215

69

282
8,110
148
28,47
294

141
142,176
55

14, 254
195

236

297

110
67,118, 161
165

16

200

196

34

300

295

132

46

142

160
23,123, 144
70, 78, 224
194

131

113

157



INDIAN SOCIETY OF SOIL SCIENCE

V.D. Meena

V.D. Patil

V.D. Vora

V.D. Vora

V.G. Jadhav

V.G. Takankhar
VK. Arora

V.K. Jain

V.K. Kharche
V.K. Sharma
VXK. Singh

V.M. Amrutsagar
V.M. Ingale

V.N. Palsande
V.P. Duraisami
V.P. Ramani

V.R. Ramakrishna Parama
V.R.R. Parama

73
52,81, 101, 156, 227
124, 221

68

11

99, 156

250

238

226, 267

172

120

230

11

71

5, 6,266

208

14, 149, 186, 187
43,254

314

V.UM. Rao

V.V. Deshmukh
Vandana Sharma
Vasudev Meena
Vijay S. Jakkula
Vinod Kumar

Vipin Kumar
Vrushali Deshmukh
Y. Balachennaiah
Y. Sandhya Rani

Y. Sudha Rani

Y.G. Prasad

Y.P. Singh

Y.V. Singh

Y.Y. Giri

Yashpal S. Saharawat
Zhivko Zhivkov

297

189

281

40

34

86

140

229

175

195

4, 249, 295
295, 298
158, 240
231

182

122

259



