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4th JSP Yadav Memorial Lecture  

Water-Energy-Food Security Nexus in Indian Perspective and 

Climate Resilient Strategies with Reference to Coastal Ecosystem 

S.K. AMBAST* 

ICAR-National Institute of Biotic Stress Management, Raipur, Chattisgarh – 493225 

*Email: skambast65@gmail.com 

Water and energy are the key determinants of agricultural production and food security of a nation. Rapid 

economic development, expanding populations and changing lifestyle are driving up demand for water, energy 

and food, especially in developing countries. It is estimated that, globally, the demand for energy will nearly 

double whereas water and food demand are estimated to increase by over 50% by 2050 (IRENA, 2015). Water, 

food and energy resources are tightly interconnected, forming a policy nexus (Vogt et al., 2010). The nexus 

perspective describes the interconnectedness among the use of water in energy and food production, use of energy 

in food production and improved water supply and food security in generating energy production and water supply 

by economic development. A joint solution for exploiting the synergies and reducing the risks of trade-offs in the 

WEF nexus is necessary, as neglecting the inter-connectedness of the three components and focusing only on a 

single part may lead to sub-optimal outcomes (World Economic Forum 2011). Food production is the largest user 

of water globally. It is responsible for 80–90 per cent of consumptive water use from surface water and 

groundwater. Water, however, is also used to generate electricity, and about 8 per cent of global water withdrawal 

is used for this purpose. Energy, in turn, is needed to transport and fertilize crops. Food production and supply 

chains are responsible for around 30 per cent of total global energy demand. Crops can themselves be used to 

produce biofuels (Hoff, 2011). It is widely recognized that water, energy and food sectors have strong 

interconnections and interdependencies. The ability of existing water, energy and food systems to meet this 

growing demand, meanwhile, is constrained given the competing needs for limited resources. The challenge of 

meeting growing demand is further compounded by climate change impacts. Based on a better understanding of 

the interdependence of water, energy and climate policy (UN, 2013), this new approach identifies mutually 

beneficial responses and provides an informed and transparent framework for determining trade-offs and 

synergies that meet demand without compromising sustainability. 

Water Scenario: India receives an average (1971-2020) annual rainfall of 1160 mm amounting to about 4000 

billion cubic meter (BCM) of water that generates an average annual runoff of 1999 BCM. Due to various 

constraints about 1126 BCM of water can be put to beneficial use of which 690 BCM is through surface water 

and 437 BCM by groundwater (MoJ, 2022). Out of 690 BCM of surface water, so far about 278 BCM of storages 

are built through major and medium irrigation projects. Another 51 BCM of storage are under construction / 

consideration. Similarly, out of 437 BCM of groundwater resource, about 398 BCM of groundwater is expected 

to be available for extraction, out of which present usage is about 239 BCM (60%). The per capita water availability 

in the year 2005 was 1703 m3 which is projected to further reduce to 1401 and 1191 m3 by the years 2025 and 

2050, respectively. The projected total water demand of the country is estimated at 1447 BCM by the year 2050, 

which is more than the present availability of utilizable water resources (CWC, 2010). In that the share of 

agriculture itself will be 1072 BCM. Thus, there is a need for proper planning, development and management of 

water resources. Further, the availability of water for agriculture in India is projected to decline from 84% in 2010 

to 74% by 2050. Therefore producing 400 M t food grain from shrinking water resources would put existing water 

sources under immense pressure. It has been estimated that about 1% annual increase in water productivity 

(quantity per unit consumptive water use) would meet additional water demand for grain production and its further 

increase to 1.3% would satisfy all crops water demand. Present low crop water productivity provides enough 

scope for improving present crop water productivity through scientific agricultural water management practices, 

and the demand of water from other sector can be met with present water resources. 
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Energy Scenario: The energy policy of India is largely defined by the country's expanding energy deficit and 

increased focus on developing alternative source of energy, particularly nuclear, solar and wind energy. India 

ranks 81 position in overall energy self-sufficiency at 66% in 2014. The primary energy consumption in India is 

the third biggest after China and USA with 5.3% global share in 2015. The total primary energy consumption 

from crude oil (27.91%), natural gas (6.50%), coal (58.13%), nuclear energy (1.23%), hydro-electricity (4.01%) 

and renewable power (2.21%) is 700.5 Mtoe (excluding traditional biomass use) in 2015. In India, 578957 

inhabited villages constituting 96.9% out of a total of 597464 inhabited villages (as per 2011 census) have been 

electrified and 20.1 million pump sets have been energized. It is observed that 15 States namely Andhra Pradesh, 

Telangana, Madhya Pradesh, Goa, Gujarat, Himachal Pradesh, Karnataka, Haryana, Kerala, Maharashtra, Punjab, 

Sikkim, Tamil Nadu, Uttarakhand and West Bengal have almost achieved 100% (more than 99%) village 

electrification and all UTs except Andaman & Nicobar Islands have also achieved 100% village electrification. 4 

States namely Jammu & Kashmir, Rajasthan, Tripura & Uttar Pradesh have achieved more than the National 

Average of village electrification (96.9%). 10 States namely Arunachal Pradesh, Assam, Chhattisgarh, Bihar, 

Jharkhand, Manipur, Meghalaya, Mizoram, Nagaland and Orissa are lagging behind the National Average of 

village electrification. 

Food Security: Food security has three dimensions, (i) food availability i.e. total food production in the country 

plus the imported food plus buffer stocks maintained in govt. granaries like FCI in previous years, (ii) food 

accessibility i.e. food should be within the reach of every person and (iii) food affordability i.e. an individual 

should have enough money to buy proper, safe and nutritious food to meet his dietary needs. In India, it is 

estimated that out of 1.3 billion population, a total of 77% are considered poor and vulnerable. Further, in the 

recently released Global Hunger Index of 2022, India ranked 107 out of 121 countries which is a matter of deep 

concern as India is one of the largest producers of food in the world. The International food policy research 

institute (IFPRI, 2013) classified India into alarming category out of five categories - low, moderate, serious, 

alarming and extremely alarming. It has been observed that the consumption of food, in terms of nutrition and 

quantity, is lacking far behind in the country. According to National Institute of Nutrition, the minimum per capita 

food grain required for an adult is 182.5 kg/year whereas in India, the availability is only 173.6 kg/year and as far 

as the protein requirement is concerned, the daily intake should be 50 mg but the situation seems to remain 

stagnant, the per capita daily intake is only 10 mg. According to Food and Agricultural Organization, 225 million 

people i.e. 23% of population are undernourished and 260 million people fall under the category of above the 

poverty line. 

Climate Change: Climate change scenario will influence all our estimates and projections. The studies have 

suggested that rainfall in the tropical region will increase by 10-15%, and the extreme rainfall events will be more 

frequent leading to increased runoff, higher number of dry days and longer dry spells.  Rising sea levels will 

increase salinization of coastal aquifers, as well as waters of rivers in the delta zone. These factors will affect our 

whole irrigation and drainage systems.  Thus, we have to evaluate whether our existing irrigation and drainage 

systems are robust enough to cope up with expected changes in rainfall pattern. Further, what should be the 

changes in design and construction codes of soil and water conservation structures, irrigation and drainage systems 

so that they can withstand the unpredictability of weather during their expected life period. 

W-E-F-Nexus and Climate Resilient Strategies: The reduction in crop water demand can be done by promoting 

innovative techniques and uses such as conjunctive use of surface and groundwater, promoting precision irrigation 

& water-saving crop production technologies, system of pricing aligning incentives for ground water use with 

goal of sustainability, need to create appropriate laws / regulatory mechanism and governance & prioritization of 

uses. In 2011, the government published a Model Bill for Ground Water Management based on which states could 

choose to enact their laws. Most of the groundwater development has taken place through private investment. 

Further, government policies of providing free/subsidized electricity and pumps in many states are adding fuel to 

water crisis. Reduced farm profitability via increasing pumping cost, deceleration in productivity of irrigation 
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water and equity issues in groundwater distribution are also being considered as major challenges in this context. 

Artificial groundwater recharge techniques for supply management and deficit irrigation/crop diversification for 

demand management is the need of the hour to manage groundwater sustainably (Ambast et al., 2006). Judicious 

use of groundwater by integrating micro-irrigation is one of the possible ways to increase the irrigated area, yield 

enhancement, improving water productivity and thus farm profitability. Groundwater pollution is another 

emerging threat to the sustainability of water resources. Therefore, an understanding of inter-relationship of 

hydro-geological, agro-climatic, socio-economic and policy factors for sustainable development and equitable 

distribution of this precious natural resources needs due attention. 

Rising cost of energy and competing demands from other sectors will make it prudent to make agriculture more 

energy efficient. Irrigation is the second most energy intensive input after tillage operations and therefore the cost 

and availability of energy will be a guiding factor in future research programs from both fossil as well as renewable 

sources. Declining ground water table will add further consumption and cost of energy. A one percent fall in 

ground water table will increase energy consumption 1.25-1.5%. Similarly, an increase of 5% pumping efficiency 

will reduce the energy requirement in similar proportion. Both these factors will have to be accounted for in future 

research program. 

Strong policy is needed to disseminate water and energy efficient agricultural practices like laser land leveling, 

conservation agriculture, short-duration rice varieties and to diversify cropping patterns, bed planting and alternate 

furrow irrigation, underground pipeline conveyance of irrigation water, appropriate tillage systems including 

resource conservation technologies and surface retention of crop residues for mulching etc. Moreover, the practice 

of flood irrigation should be discouraged and priority incentive be given for micro-irrigation since the latter greatly 

enhanced the water use efficiency. Such practices need to be extended through extension services so that large 

areas are covered within a reasonable time. The Punjab Preservation of Sub-soil Water Act-2009 is an effort to 

conserve ground water resource by mandatory delay in the transplanting paddy beyond 10th June to escape periods 

of high evapotranspiration demands. Analysis showed that implementation of the Act saved about 172 m kWh of 

electricity and about 7.2% of annual ground water draft. State of Haryana also passed a similar act for the 

mandatory delay in transplanting rice. Gujarat government adopted another option to regulate the ground water 

use. In this presentation, utility and possible impact of recharge technologies tested/experimented in various parts 

of the country has been made.  

Agriculture in coastal and island ecosystems is the most vulnerable. Assessment of vulnerability of coastal areas 

using advance remote sensing and geographical information systems, watershed approach for water harvesting, 

preventing sea water ingress using one way sluice gates on earthen embankments and/or aerodynamically 

designed agro plantation barriers/shelter belts, land shaping options may be the key for combating the adverse 

impact of climate change in coastal areas. 
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Plenum Lecture 1 

Efficient Water Management and Cropping System Intensification in 

Coastal Areas and Waterlogged Ecosystems 

K.G. MANDAL* 

ICAR-Mahatma Gandhi Integrated Farming Research Institute (MGIFRI), Motihari, Bihar – 845429 

*Email: director.mgifri@icar.gov.in, kgmandal@gmail.com 

According to a reliable source, India has a total land area of about 10.78 million ha which are under coastal 

ecosystems. Those areas belong to 84 districts in 13 states and Union Territories including the islands, with a large 

population, and with the domination of small and marginal land holdings. Natural resource management in coastal 

ecosystems is very challenging because of multiple factors viz. sea-level rise due to the impact of climate change, 

frequent occurrence of extreme weather conditions like storm surge, catastrophic flooding and waterlogging, 

water congestion, damage of crops and agricultural lands, seawater intrusion, the problem of soil salinity, scarcity 

of good quality water for irrigation during dry season cropping etc. Including coastal areas, India has flood-prone 

area of about 41.13 million ha and waterlogged ecosystems of 11.5 million ha. Soils of those areas undergo cyclic 

anaerobic and aerobic conditions. Although soil is fertile and potentially productive in many areas of coastal 

ecosystems and waterlogged areas, average agricultural productivity is lower than in many other areas in the 

country. There is ample scope for improving the overall farm productivity and farmers’ income in coastal areas. 

The strategic approaches in land management, water management, and cropping system intensification would 

enable appropriate cropping, diversification and eco regional farming and the adoption of situation-specific 

farming systems. The rainfall analysis would indicate the probability of the occurrence of wet and dry spells, the 

gap between evaporation and rainfall, especially during dry seasons. This would enable appropriate crop planning, 

finding out crop intensification options and better crop management. Monitoring of soil organic carbon stocks, at 

least once in 3 years, reveals the status of soil health and sustainability of cropping. There are evidence-based 

technology options of efficient water management and cropping system intensification suitable for coastal areas 

and waterlogged ecosystems: i) land shaping- alternate raised and sunken bed technology for medium and low 

lands; this would enable crop diversification, especially in rice-based systems, and fostering intensification of 

cropping, thereby increasing both crop and water productivity, ii) farm pond-based crop intensification and 

integrated farming where fresh water can be harvested and stored in the ponds, pond water can be utilized for 

multiple purposes viz. irrigation to dry season crops, on-dyke horticulture, and fish culture in ponds; it is required 

to excavate new ponds in suitable sites and rejuvenation of existing farm ponds, then interlinking to reduce spatial 

variability in the availability of irrigation water, iii) development of auxiliary water storage tanks/ ponds in canal 

irrigated commands even in coastal areas to enable storage of rainwater, excess canal water delivered and 

intensification of cropping and/ or farming in the command areas, iv) suitable planting techniques for dry season 

crops for saving of irrigation water and thereby increasing area under irrigation. Likewise, to address the problem 

of water congestion in waterlogged areas, there is a need for a holistic approach integrating crop husbandry, 

horticulture, agroforestry, dairy and poultry farming, fish culture etc. For this, integrated farming solution is the 

potentially suitable option. This approach would benefit all categories of farmers, especially the small and 

marginal farmers of those areas to increase farm income and to ensure food and nutrition security in the future. 
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Plenum Lecture 2 

Differentiation of Salt Stress Responses in Rice Genotypes 

through Phenomics Approach 

MADHAVI SONONE, ARUN MANE, BASAVARAJ, P. S. K. SAMMI REDDY and JAGADISH RANE* 

ICAR- National Institute of Abiotic Stress Management, Baramati, Maharashtra – 413115 

*Email: jagrane@hotmail.com  

Rice production in coastal areas is severely hampered due to the soil salinity caused by seawater intrusion into the 

rice fields. In these areas, enhancing salinity tolerance through the introgression of relevant traits is crucial for 

sustaining rice productivity. The existing variability for salinity tolerance among rice genotypes can be utilized to 

improve tolerance by trait screening and breeding. IL has been shown that salinity tolerance traits can be 

efficiently and effectively screened in a large set of germplasm using high-throughput screening methods and 

sophisticated image-based phenotyping. Therefore, an experiment was carried out at the National Plant Phenomics 

facility at ICAR-National Institute of Abiotic Stress Management, Baramati, to improve the technique for 

capturing genotypic diversity for salt tolerance. Panvel-1 and Karjat-4 cultivars of Konkan coast tolerant and 

sensitive to salt respectively were chosen for the study. The seedlings were raised in pots with coastal saline soil 

in a controlled environment. Three different salt treatments (3, 6, and 9 dS/m) were imposed 25 days of sowing. 

Automated plant conveyance and imaging were employed by using the Lemna Tee Scanalyzer system to monitor 

the plant responses. There was significant effect of treatment, genotype and treatment and genotype interaction. 

Shape descriptors viz., Area, Boundary point roundness, convex hull area, centre of mass Y, and RGB parameters 

such as R to RGB and mean colour red significantly differentiated the tolerant and intolerant genotypes. The study 

suggested that the image-based phenomics approach can facilitate non- invasive assessment of response of rice 

genotypes to salt stress and thus can accelerate improvement of salt stress tolerance in rice for coastal region. 



THEME I
Development in agriculture, horticulture and plantation 
crops and their tolerance to biotic and abiotic stresses

SESSION I
Agricultural crop management and

cropping system intensification
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Invited T1S1-AB1 

Sustainable Farming Systems in Coastal India 

PARVEEN KUMAR* and V. PARAMESH 

ICAR- Central Coastal Agricultural Research Institute, Goa – 403402 

*Email: pkumarcssri@gmail.com 

Integrated farming systems (IFS) entail a holistic approach to farming aimed to meet multiple demands of 

supporting farmer livelihoods and food security, providing multiple ecosystem services and making farms 

adaptive and resilient. IFS are characterized by temporal and spatial mixing of crops, livestock, fishery, and allied 

activities in a single farm. It is hypothesized that these more complex farms are more productive at a systems 

level, are less vulnerable to volatility and produce fewer negative externalities than simplified farms. Thereby 

they cater better for the needs of small and marginal farmers, who are the backbone of agriculture in India. Our 

review of literature shows that of IFS have the potential to improve farm profitability (300%) and employment 

(169%) compared to single enterprises. The IFS of coastal India revealed an enhancement in nutrient recycling 

through composting, mulching, and residue incorporation, and as a consequence have the capacity to reduce the 

external purchase of inputs. On an average, residue recycling saved the purchase of 220 kg urea, 127 kg SSP, and 

142 kg of MOP. The nutrient recycling in turn helps to increase the soil quality indicators such as soil nutrient 

availability and also improves soil microbial activity. The IFS play a major role in improving soil organic carbon 

(22%) and soil microbial biomass carbon (47%) majorly due to residue recycling and organic manure application. 

The main challenge associated with adoption of IFS is, it requires skill, knowledge, resources, labor, and capital 

which are not always available with small and marginal farmers. There is a need for integrating productivity, 

profitability, and environmental sustainability variables in a single evaluation framework to effectively generate 

information towards enhancing adaptability of IFS. 

 

T1S1-AB2 

Identification of Sustainable and Profitable Maize-Based Cropping Systems 

K.M. DAKSHINA MURTHY1, V. SUJATHA2*, P. MUNIRATNAM2, B.S.N.S. GOWTHAM KUMAR2, 

I. SUDHIR KUMAR2 and M. BHARATHALAKSHMI1 

1 Regional Agricultural Research Station, Maruteru, Andhra Pradesh – 534122 
2 Agricultural Research Station, ANGRAU, Peddapuram, Andhra Pradesh – 531001 

*Email: v.sujatha@angrau.ac.in 

Maize (Zea mays L.) is the most promising grain crop becoming popular in India after rice and wheat having wide 

ecological adaptability and is grown in almost all parts of India. It has the highest yield potential and used as 

human food, animal feed and as a source of large number of industrial by-products. Hence, it is called as "Queen 

of cereals". In Godavari zone of Andhra pradesh maize is becoming an important cereal crop. Even though farmers 

are reporting maize yields up to 10 tons per hectare, due to increased cost of cultivation and high input 

requirements profitability of maize-based systems are not very remunerative to farmers. Further majority of 

farmers adopting fallow-maize system due to various reasons. Hence, there is a need to develop sustainable and 

profitable maize based systems and also identification of intensive maize based intercropping systems for 

increasing overall system productivity and profitability. Keeping this in view, Field studies were carried out at 

Agricultural Research station, Vijayarai during 2019-20 and 2020-21. During kharif season foxtail millet, 

blackgram and maize were grown in comparison with fallow maize. In post rainy season cauliflower and black 
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gram were tried as intercrop in paired row maize compared to normal maize. Growing foxtail millet and blackgram 

in fallow-maize system resulted in 4209 kg/ha and 2730 kg/ha maize equivalent yields. Overall system yields and 

BCR was calculated for various maize based inter and sequence crop systems. The highest maize equivalent yields 

were observed with Maize- Maize+ cauliflower system (16185 kg/ha) followed by Maize-Maize+ black gram 

(15944 kg/ha), lowest maize equivalent yields were recorded with Fallow-Maize (8924kg/ha). However, highest 

net returns and BCR were recorded with foxtail millet-maize and blackgram maize systems. 

 

T1S1-AB3 

Feasibility of Biochar and Fly Ash as Soil Amendment on Growth and Yield of Bajra 

Napier Hybrid (DHN 6) in Interspace of Coconut Plantation of Coastal Sandy Soil 

SUREKHA1*, B.G. KOPPALKAR2, RAVI BHAT1, P. SUBRAMANIAN1, B.K. DESAI2, 

SATYANARAYANA RAO2, K. NARAYANA RAO2, A.R. KURUBAR2, ALKA GUPTA1 and S. NEENU1 

1 ICAR-Central Plantation Crop Research Institute, Kasaragod, Kerala – 671124 
2 University of Agriculture Sciences, Raichur, Karnataka – 584104 

*Email: surekha.r@icar.gov.in; surekharajkumar8@gmail.com 

Field experiment was conducted at ICAR-CPCRI, Kasaragod during 2018-19 and 2019 – 20 to study the role of 

soil amendments in coastal sandy soil management and their effect on yield and quality of fodder crops in the 

interspace of coconut plantations. Factorial Randomized Complete Block Design (FRBD) was followed with two 

factors viz., factor I- Soil amendments with seven levels: (1) biochar @ 10 t ha-1 , (2) biochar @ 20 t ha-1 , (3) fly 

ash @ 10 t ha-1 , (4) fly ash @ 20 t ha-1 , (5) biochar @ 5 t ha-1 + fly ash @ 5 t ha-1 , (6) biochar @ 10 t ha-1 + fly 

ash @10 t ha-1 (7) control (husk burial @ 5 t ha-1) and factor II- fertilizer levels with three levels: (1) 75 % RDF, 

(2) 100 % RDF (3) 125 % RDF (RDF based on soil test values). Owing to skeletal nature of coastal sandy soil, it 

responded remarkably and significantly to soil amendments and higher fertilizer levels. If there is availability of 

biochar and fly ash both, then combined application of both @ 10 t ha-1 can be recommended, however if there is 

availability of any one, then either biochar or fly ash can be applied @ 20 t ha-1. As the coastal sandy soils are 

hungry in nature, inorganic fertilizers at higher levels of 125% RDF (based on soil test values) can be 

recommended for the Hybrid Bajra Napier (cv. DHN 6) to grow under the shade of coconut plantations. Under 

coconut plantation, Hybrid Bajra Napier (cv. DHN 6) performed better with growth and yield as well as nutritious. 

Therefore, Hybrid Bajra Napier (cv. DHN 6) as intercrop in coconut garden under irrigated condition of west 

coast region with combined application of biochar and fly ash with 125% RDF can be recommended to get higher 

yield with higher B:C by improving the soil properties. 
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T1S1-AB4 

Soil Nutrient Availability and Enzyme Activity in 

Groundnut Rhizosphere under Moisture Stress Conditions 

K.V. NAGA MADHURI*, CH. BHARAGAVA RAMI REDDY, M. MADAN MOHAN, P. LATHA, 

R.P. VASANTHI, K. JOHN and A. SRIVIDHYA 

Regional Agricultural Research Station, ANGRAU, Tirupati, Andhra Pradesh – 517502 

*Email: kv.nagamadhuri@angrau.ac.in 

Rhizosphere is the soil around plant root zone that impacts plant-soil-nutrient interactions. Enzyme activity, pH, 

gas exchange, nutrient dynamics have been studied extensively under optimal growth conditions. There is very 

less information on how water stress affects the processes in rhizosphere of crops like groundnut that are grown 

in drought conditions. There are various groundnut varieties recommended as drought tolerant genotypes in semi-

arid regions of Rayalaseema that includes Ananthapur and Chittoor districts of Andhra Pradesh. It is well known 

that drought tolerance among groundnut genotypes is primarily because of coping mechanisms like closure of 

stomata, controlling water loss and survival in adverse drought conditions with higher yields were evaluated 

earlier. Some drought tolerant varieties elicited in these earlier studies can be an excellent source to evaluate the 

effect of water stress on rhizosphere functions like the activity of soil enzymes, nutrients and root exudations of 

groundnut. Rhizosphere contains many soil enzymes that have their origins from microbes, plant roots and 

protozoa that influence soil nutrient status of N, P and S. Hence water stress in rhizosphere fluctuates pH which 

in turn is expected to control soil enzyme activity. There is very less information on how water stress affects the 

processes in rhizosphere of crops like groundnut that are grown in rainfed conditions. Hence the purpose of this 

study is to investigate the effect of water stress on availability of soil nutrients in the rhizosphere of groundnut 

genotypes having contrasting tolerance to drought. This study was conducted during Rabi, 2020 with four 

groundnut varieties, viz., Dharani, K9 (drought tolerant), K6 and Local Spanish bunch (drought susceptibe) in 

four replications using split plot design. Moisture management is taken as main plot while varieties as sub plot 

i.e. M1: Irrigations were given as per need during crop growing period till harvest where as in M2: Stress was 

maintained for 40 days from 40 days after sowing by withhold irrigations. The rhizosphere soil samples were 

collected at 80 days after sowing at the end of moisture stress period. The samples were analysed for soil available 

nutrients for all the 4 varieties tested in the study. Similarly soil enzyme activity viz., urease, phosphatase and 

dehydrogenase were estimated using standard protocols. The results revealed that available nitrogen was highest 

in the rhizosphere of K9 in both the situations i.e. irrigated & moisture stress followed by Dharani and the nitrogen 

content was lowest with K6 in both the situations. The trend was similar for soil available phosphorous and 

potassium. The urease activity was highest with Dharani followed by TMV2 under irrigated conditions and it was 

lowest with K6 under moisture stress conditions. Similarly acid and alkaline phosphatase activity was highest 

with Dharani followed by K9 under both the conditions. Dehydrogenase activity was also found significantly 

highest with K9 under moisture stress condition and the lowest was recorded in rhizosphere of TMV2. This study 

revealed that lower rhizosphere pH in K9 and Dharani under moisture stress could be a physiological adaptation 

to increase nutrient solubility in the rhizosphere and alleviate the toxic effects of water stress. This study shows 

that rhizosphere enzyme activity notably phosphatises ad catalases decreased under moisture stress conditions at 

all the stages of crop growth. The drought tolerant varieties viz., K9 and Dharani had higher activities of soil 

enzymes. This could favour the mineralisation of organic forms of C, N, and P which releases soluble ions that 

can be absorbed and used for plant nutrition. 
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T1S1-AB5 

Soil Fertility and Yield of Black Gram as Influenced by the 

Combined Application of Bio Fertilizers and Fertilizers 

K. DUNDISAI ROHAN, A. PRASANTHI, B. VAJANTHA, M. RAVEENDRA REDDY and M.V.S. NAIDU 

S.V. Agricultural College, Tirupati, Andhra Pradesh – 517502 

Email: adhikariprasanthi4@gmail.com 

A field experiment was conducted during Rabi, 2021 at wetland farm, S.V. Agricultural College, ANGRAU, 

Tirupati, Andhra Pradesh. The experiment was laid out in randomized block design with ten treatments and three 

replications. Soil samples were collected at initial, 30 DAS, 60 DAS and harvest and analyzed for physico-

chemical and chemical properties. Seed yield was recorded after harvest of the crop. The results revealed that the 

pH, EC, OC, exchangeable Ca, Mg, available S and DTPA extractable micronutrients (Fe, Mn, Zn and Cu) were 

not significantly affected by combined application of inorganic fertilizers and bio fertilizers. At all stages of crop 

growth (30 DAS, 60 DAS and at harvest), application of 100% RDF + soil application of liquid Rhizobium @ 

1250 ml per hectare + liquid PSB @ 1250 ml per hectare and liquid KSB @ 1250 ml per hectare registered higher 

available nitrogen, phosphorous and potassium. Among the stages, higher available nitrogen, phosphorous and 

potassium were recorded at 30 DAS and decreased from 30 DAS to harvest stage. The higher seed and straw 

yields of black gram were recorded with combined application of 100% RDF + soil application of liquid 

Rhizobium @ 1250 ml per hectare + liquid PSB @ 1250 ml per hectare + liquid KSB @ 1250 ml per hectare 

which was comparable with 75% RDF + soil application of liquid Rhizobium @ 1250 ml per hectare + liquid 

PSB @ 1250 ml per hectare + liquid KSB @ 1250 ml per hectare. 

 

T1S1-AB6 

Efficacy of Pre and Post Emergence Herbicides on 

Weed Control, Growth and Yield in Kharif Groundnut 

P. MAHESWARA REDDY*, S. TIRUMALA REDDY, A. SRIVIDYA and N. SUNITHA 

Regional Agricultural Research Station, ANGRAU, Tirupati, Andhra Pradesh – 517502 

*Email: p.maheswarareddy@angrau.ac.in,  

A field experiment was conducted to study the efficacy of pre and post emergence herbicides for the control of 

weeds in Groundnut (Arachis hypogea L.) during the kharif season of 2020 in Field No.59 at Regional Agricultural 

Research Station, Tirupati, Acharya N.G. Ranga Agricultural University Andhra Pradesh with 9 weed 

management treatments replicated thrice. Significantly higher per hectare pod yield (3319 kg), kernel yield 

(2420 kg)was recorded with Hand weeding twice treatment (T8) over all other weed management practices which 

was statistically at par with pre emergence application of premix herbicide of Pendimethalin + Imazethapyr (T2) 

followed by Post emergence application of Quizalofop-p-ethyl, T2 followed by hand weeding at 30 DAS, Pre 

emergence application of pendimethalin followed by Post emergence application of Imazethapyr but significantly 

superior over Pre emergence application of pendimethalin (T1), T1 followed by post emergence application of 

Quizalofop  and weedy check. Significantly lowest weed dry matter per m-2 of 0.7 g  was recorded with  Hand 

weeding twice treatment (T8) which was comparable with pre emergence application of premix herbicide of 

Pendimethalin + Imazethapyr (T2), T2 followed by Post emergence application of Quizalofop-p-ethyl, T2 followed 

by hand weeding at 30 DAS but superior over other treatments.  Highest weed control efficiency was recorded 

with Hand weeding twice (96.1) followed by pre emergence application of premix herbicide of Pendimethalin + 
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Imazethapyr fb Quizalofop (94.1). Highest gross monetary returns per hectare were recorded with hand weeding 

twice treatment (Rs.1, 82,545/-) but higher net returns were realized with pre emergence application of premix 

herbicide followed by post emergence application of Quizalofop-p-ethyl (Rs134897) and Benefit cost ratio.  

 

T1S1-AB7 

Effect of Enriched Zn on Yield, Content and Uptake of Zn by Maize 

N. RANGASWAMY1, P. KAVITHA2*, M.V.S NAIDU1 and U. VIJAYABHASKAR REDDY3 

1 S.V. Agricultural College, ANGRAU, Tirupati, Andhra Pradesh – 517502 
2 Agricultural College, ANGRAU, Mahanandi, Andhra Pradesh – 518502 

3Sugarcane Research Station, Vuyyuru, Andhra Pradesh – 521165 

*Email: Kavitha.ssac@gmail.com 

A field experiment was conducted on sandy loam soils during Rabi 2021-2022 to study the “effect of enriched Zn 

on yield, content and uptake of Zn by maize” at Agricultural College Farm, Mahanandi. The soil of the 

experimental field was neutral in reaction (pH 7.33), low in organic carbon (0.48 %) and available nitrogen  

(248 kg ha-1), medium in available phosphorus (49 kgha-1), high in available potassium (586 kgha-1) and low in 

available Zn (0.54 mg kg-1) .The design adopted was randomized block design with eleven treatments, which were 

replicated thrice. The treatments involved combined application of organically enriched manures, zinc solublizer 

and chemical fertilizers .The highest  yield , Zn content  and  uptake was  observed in the treatment T4 (RDF + 

FYM @ 10 t ha-1enriched with ZnSO4 @ 50 kg ha-1) which was on par with the treatments T7 (RDF + FYM @  

10 t ha-1 enriched with ZnSB @ 5 kg ha-1 + foliar application of 0.2% ZnSO4 ) and T6 (RDF + FYM @10 t ha-1 

enriched with ZnSB @ 5 kg ha-1). Maximum zinc use efficiency, net returns and B:C ratio were observed due to 

the application of RDF + FYM @10 t ha-1 enriched with ZnSB @ 5 kgha-1 + foliar application of 0.2% 

ZnSO4(T7),which was on par with RDF + FYM @10 t ha-1 enriched with ZnSB @ 5 kg ha-1) (T6) and RDF + 

FYM @ 10 t ha-1 enriched with ZnSO4 @ 50 kg ha-1 (T4).In conclusion, the study indicated that application of 

RDF + FYM @10 t ha-1 enriched with ZnSB @ 5 kgha-1 + foliar application of 0.2% ZnSO4 to maize is found to 

be ecologically and economically feasible nutrient management practice to achieve sustainable yield in Scarce 

Rainfall Zone of Andhra Pradesh. 

 

T1S1-AB8 

Impact of Aquaponds on Paddy in Godavari Delta 

T. USHA RANI*, CH. SREENIVAS, P.V. SATYANARAYANA, M. VIJAY SANKARBABU and 

D. SUDHAKAR 

RARS, ANGRAU, Maruteru, Andhra Pradesh – 534122 

*Email: usharani.angrau@gmail.com 

Ground water is a significant source for drinking, agricultural and aquaculture purposes in Godavari region. 

Groundwater if contaminated due to manmade activities cause concern on environment and human health. The 

study on effect of aquaculture on paddy yield and soil properties was conducted in West Godavari Dt surrounding 

villages nearby aqua ponds and the main aim is to study the impact of aquaculture water on paddy yield and soil 

properties and to determine how much distance required to maintain better soil health and paddy yield between 

the aqua ponds and paddy fields. The soil samples collected from paddy fields nearby aqua ponds at 2.5m, 5m, 
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7.5m, 10m, 15m, 20m, 25m, 30m, 35m, 40m and 50m. The soil samples were analyzed for pH, EC, available 

nutrients, SAR, RSC, ESP and micronutrients. The pH did not show significant effect on paddy soil and yield. 

The ESP % more at nearby the aqua pond and its impact declined with increase in distance. The available nutrients 

content high with the increase in distance from the aqua pond and their availability was very less especially 

Phosphorus and Potassium nearby the aqua pond. The micronutrient content Zn, Fe shows significant increase 

with increase in distance from aqua pond from 5m onwards and their levels were very less nearby the aqua pond. 

The impact of ESP, SAR and RSC declined with increase in distance of paddy field from aqua pond. The water 

in aqua ponds shows more significant impact on paddy yields. The paddy yields increased with increase in distance 

from the pond at 5m onwards in sandy soils and 10-15m in fine textured soils. The minimum distance required 

for the cultivation of paddy nearby aqua ponds will be 5m in sandy soils and 10-15m in fine textured soils. 

 

T1S1-AB9 

Impact of Salinity Stress and Water Deficit on Maize Yield in Coastal Saline Soil 

T.D. LAMA1*, U.K. MANDAL1, D. BURMAN1, B. NARJARY2, S.K. SARANGI1, 

K.K. MAHANTA1 and S. RAUT1 

1ICAR-Central Soil Salinity Research Institute, RRS, Canning Town, West Bengal – 743329 
2ICAR-Central Soil Salinity Research Institute, Karnal, Haryana – 132001 

*Email: tashi.lama@icar.gov.in 

Soil salinity and lack of adequate good quality irrigation water are the major constraints which affects crop 

production in the coastal salt affected soils. Farmers therefore practice monocropping and much of the lands are 

left fallow in the dry season. Shortage of good quality irrigation water is one of the major constraints limiting 

agricultural production during the post-rainy season in the salt-affected coastal region. The consequence is that 

most of the lands are mono-cropped and a vast expanse is left fallow during the dry season. In order to use the 

available water resources efficiently, knowledge on the effects of irrigation water quality and management 

practices are essential.  Field experiments were carried out at the research farm of ICAR-Central Soil Salinity 

Research Institute, RRS, Canning Town, West Bengal during the dry seasons of 2019 and 2020 to study the effect 

of irrigation water salinity and irrigation amounts on the yield of maize. The treatments consisted of good quality 

irrigation water (ECiw < 2.0 dS m-1) and saline irrigation waters having ECiw of 4.0 and 8.0 dS m-1 applied in four 

different regimes based at 125, 100, 75 and 50% of cumulative pan evaporation (CPE). The AquaCrop model 

with a salinity module developed by FAO was also calibrated and validated to simulate the grain and total biomass 

yields Overall, drip irrigation at 75% and 50% CPE reduced kernel yield of maize by 15.93 and 22.95% 

respectively, over irrigation at 100% CP. The corresponding reduction in biomass production was by 14.04 and 

21.07%, respectively. On the other hand, irrigation with 8.0 dS m-1 saline water reduced kernel yield and biomass 

production in maize by 19.63 and 19.63%, respectively, while with 4.0 dSm-1 saline water, the reductions in kernel 

yield and biomass were 10.48 and 8.08%, respectively, over that obtained with good quality water. The root mean 

square error (RMSE), normalised root mean square (NRMSE) and coefficient of determination (R2) for simulation 

of kernel and biomass yields by Aqua Crop model at different salinity levels and amounts of irrigation water were 

0.42, 14.29, 0.82 and 1.03, 14.17, 0.85, respectively. The study indicated the utility of Aqua Crop model as a 

valuable tool in assessing the impact of water and salinity stress on crop yield as it could predict the yields with a 

reasonable good accuracy. 
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T1S1-AB10 

Effect of different establishment techniques of rice (Oryza sativa) on yield and agronomic 

indices in coastal saline soil of North Konkan Region of Maharashtra State, India 

D.K BORSE1*, K.P. VAIDYA1, M.R. WAHANE1, S.B. BHAGAT2 and P. S BODAKE3 

1 Khar Land Research Station, Panvel, Raigad, Maharashtra – 410206 
2 Regional Agriculture Research Station, Karjat, Raigad, Maharashtra – 402107 

3 BSKKV, Dapoli, Ratnagiri, Maharashtra – 415412 

*Email: deepakborse124@gmail.com 

A field experiment was conducted during the Kharif season of 2016, 2017 and 2020 at Khar Land Research 

Station, Panvel, Dist. Raigad (Maharashtra) to study the effect different establishment techniques on yield and 

agronomic indices of rice in coastal saline soils of North Konkan region. The experiment was laid out in 

randomized block design with four replications consisted of 5 establishment techniques, i.e. T1-Direct seeding by 

drum seeder, T2-Transplanting method, T3- Rahu method (Broadcast), T4-Direct seeding (Broadcast) and  

T5- Avatani (local practice). The salt tolerant Panvel-1 rice variety was taken. The pooled data results revealed 

that among the different establishment methods, the transplanting method recorded significantly highest grain 

(28.34 qt ha-1) and straw yield (30.38 qt ha-1), the harvest index (48.60) was maximum in treatment T4 (direct 

seeding by broadcasting), the total rice equivalent yield and production efficiency were maximum which were 

33.40 and 23.60 kg/ha/day respectively recorded in Transplanting method while economic efficiency  

(133.67 Rs./ha/day) was observed more in direct seeding by drum seeder method compared to other establishment 

techniques. 

 

T1S1-AB11 

Effect of Organic and Inorganic Sources of Nutrients on Yield, Uptake and 

Availability of Nutrients in Cotton Crop in Coastal Karaikal Region 

S. SAKTHI PRIYANKA1, U. BAGAVATHI AMMAL1*, K. COUMARAVEL1, R. SANKAR1 and 

PRADIP DEY2 

1Pandit Jawaharlal Nehru College of Agriculture and Research Institute, Karaikal, Puducherry – 609603 
2Indian Institute of Soil Science, Bhopal, Madhya Pradesh – 462038 

*Email: bagavathyammal@yahoo.co.in 

India is the leading cotton-producer and consumer country in the world. India has the distinction of having the 

largest area under cotton cultivation, which is about 41 per cent of the world area under cotton cultivation, 

between 12.5 million hectares to 13.0 million hectares against the world area under cultivation (31.36 million 

hectares). The production of cotton in India accounting for about 26 per cent of the world cotton production. The 

consumption of chemical fertilizer per hectare increased from 123.41 kg ha-1 in 2016-17 to 133.44 kg ha-1 in 2019-

20 as per provisional figures for 2020-21 (Fertilizer statistics 2019-2020). While, organic fertilizer performed 

slower response on crop yield, even though they are good in maintaining soil properties. So, it is important to 

perform mid-way technique between organic and inorganic extremities that may sustain good fiber quality without 

deteriorating soil fertility and/or productivity. The experiments were conducted at farmer’s field of Varichikudy 

village, Nedungadu commune of Karaikal district, U.T. of Puducherry during 2020. The study area comes under 

Thirunallar soil series which occupies 26.14 per cent of soils of Karaikal district. This soil is classified as fine, 

smectitic isohyperthermic, Typic Haplusterts. The soils of experimental field was alkaline (pH -8.4), non-saline 
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in reaction and sandy clay loam in texture. The P and K fixing capacities of the soil were 150 and 100 kg ha- 1, 

respectively. The fertility status of the soil is low in KMnO4-N (268.4 kg ha-1) and medium in organic carbon 

(0.69 per cent) and high in Olsen-P (48.5 kg ha-1) and NH4OAc-K (351 kg ha-1). Following the inductive 

methodology of Ramamoorthy et al. (1967), the experiment was conducted in two phases, with Rice (ADT 45 as 

gradient crop) and Cotton (hybrid -RCH 659 as test crop). There were 24 treatments consists of four levels of N 

(0, 60, 120 and 180 kg ha-1), P2O5 (0, 30, 60 and 90 kg ha-1), K2O (0, 30, 60 and 90 kg ha-1) and FYM (0, 6.25 and  

12.5 t ha-1). The moisture and N, P2O5 and K2O contents of FYM were 26, 0.56, 0.32 and 0.51%, respectively. 

The seed yield, uptake and availability of nutrients were recorded at harvest stage. The results revealed that in 

absolute control plots, the yield ranged from 8.12 to 10.90 q ha-1 with a mean value of 9.45 q ha-1. With regard to 

the uptake of nutrients, the mean N, P and K uptake were 30.2, 7.7 and 37.3 kg ha-1
, respectively. The yield ranged 

from 11.15 to 32.35q ha-1,13.95 and 34.75 q ha-1and 16.80 to 34.65 q ha-1in NPK alone, NPK + FYM @  

6.25 t ha-1and NPK + FYM @ 12.5 t ha-1, respectively. The mean N uptake by cotton was 82.7, 83.4 and  

86.2 kg ha-1, the mean P uptake was 16.9, 17.7 and 18.6 kg ha-1 and the mean uptake of K was 75.9, 77.4 and  

88.9 kg ha-1
, respectively for NPK alone, NPK plus FYM @ 6.25 t ha-1 and NPK + FYM @ 12.5t ha-1 applied 

plots. The range of KMnO4-N, Olsen-P and NH4OAc-K was 261.6 to 292.3 kg ha-1, 48.8 to 60.2 kg ha-1 and 348.0 

to 367.0 kg ha-1, respectively in absolute control plots. The KMnO4-N ranged from 268.8 to 313.6, 274.4 to 322.0 

and 280.0 to 322.0 kg ha-1 in NPK alone, NPK + FYM @ 6.25 t ha-1 and NPK + FYM @ 12.5 t ha-1, respectively. 

The range of Olsen-P status was 54.8 to 76.8, 56.8 to 81.8 and 60.8 to 83.8 kg ha-1 and that of NH4OAc-K was 

from 367 to 437, 376 to 437 and 381 to 439 kg ha-1 in NPK alone, NPK + FYM @ 6.25 t ha-1 and NPK + FYM 

@ 12.5 t ha-1, respectively. 

 

T1S1-AB12 

Influence of Nutrient Management on Yield, Nutrient Uptake and 

Quality of Elite Bold Seeded Groundnut Genotypes  

CH. BHARGAVA RAMI REDDY*, L. PRASANTHI, K.V. NAGAMADHURI, K. JOHN, 

P.V.R.M. REDDY and M. MADHAN MOHAN  

Institute of Frontier Technology, RARS, Tirupati, Andhra Pradesh – 517502 

*Email: bhargavaramireddy@angrau.ac.in 

Groundnut (Arachis hypogea L.) is the major crop being grown in alfisols of Southern agro climatic zone of 

Andhra Pradesh and soils are characterized by sandy loam texture, low organic carbon, and micronutrient 

deficiencies viz., Zn, Fe and B causing reduction in yield. The present study was conducted during kharif-2019, 

2020 and 2021 with two different genotypes viz.,TCGS-2117 and TCGS-2108 with different nutrient levels viz.T1: 

100% RDF,T2: 150 % RDF, T3: 200 % RDF,T4: 100% RDF + 50 kg /ha ZnSO4 +10 kg/ha Borax,T5: 150% RDF 

+ 50 kg /ha ZnSO4 +10 kg/ha Borax,T6: 200 % RDF + 50 kg /ha ZnSO4 +10 kg/ha Borax, But the recommendation 

of 30:50:40 NPK kg/ha is being followed since long time with location specific corrections for S, Ca, Zn, Fe & B 

deficiencies. Among the all treatments maximum 100 pod wt (g) (171grams) was observed under treatment T5 

(150% RDF + 50 kg /ha ZnSO4 +10 kg/ha Borax), and which was found to be at par with T6 (200 % RDF +  

50 kg/ha ZnSO4 +10 kg/ha Borax). The maximum 100 kernel wt (g) (117.6) was also observed under T5.The data 

show that treatments had significant effect on pod yield and haulm yield of groundnut. The maximum 100 kernel 

wt (g) (117.6) was also observed under T5. The maximum Pod yield3141 (kg/ha) was observed under T5 and 

Haulm yield3480 (kg/ha) in T5. There is a considerable scope for increasing the yield and quality of bold seeded 

genotypes by adjusting the nutrient levels. Our investigation among the two bold seed genotypes tested, TCGS 

2117 recorded the significantly highest pod yield of TCGS 2117 (Stay green, low leaf spot) compared to TCGS 

2108 variety. 
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T1S1-AB13 

Ameliorative Effect of Nanoscale Nutrients on Crop Plants Grown 

Under Saline Stress in Coastal Regions 

M. SWETHA SREE1, B.P. GIRISH1 and T.N.V.K.V. PRASAD1* 

Institute of Frontier Technology, RARS, Tirupati, Andhra Pradesh – 517502 

*Email: tnvkv.prasad@angrau.ac.in 

In coastal lands, agriculture is one of the important sources of economy but growth and yield of crops grown in 

these areas are affected by salinity. Salinity causes morphological, phenotypical and epigenetic changes in plants. 

These modifications include limited absorption of nutrients and thereby leads to hindered growth and yield in 

coastal area plantations. Understanding mechanistic aspects of nutrient mobility, particularly under stress 

conditions, is been an important aspect to formulate the nutrient solutions for specific applications. Supply of 

nanoscale nutrients through foliar application will provide many solutions to plants to recover from the damages 

caused due to salt stress. Foliar application is found to be beneficial due to their penetration capability through 

various entry points into leaf. After entering into leaf, nanoscale nutrients move towards to vascular bundles 

through apoplastic and symplastic movements and transported to different parts of the plants through xylem and 

phloem. Nanoscale nutrients diffuse into apoplastic spaces to release nutrients, most of these nutrients act as co-

factors for different enzymes and in signalling pathways, which in turn stimulate hormonal biosynthesis. In this 

way, nanoscale nutrients can replenish nutrients required for crops grown in low-fertile and saline soils. 

 

T1S1-AB14 

Effect of Integrated Nutrient Management Practices on Yield of 

Groundnut -Groundnut Cropping System  

I. RAJEEVANA*, K.V. NAGAMADHURI, M.V.S. NAIDU, V. CHANDRIKA and P. LATHA 

S.V. Agricultural College, ANGRAU, Tirupati, Andhra Pradesh – 517502 

*Email: rajeevana9119@gmail.com 

A field study was conducted during the Kharif & Rabi seasons of 2018-19 & 2019-20 in Sandy Loamy Soils at 

the wetland farm of S.V. Agriculture College, Tirupati to study the effect of Integrated Nutrient Management 

practices on yield of Groundnut- Groundnut cropping system. Integrated Nutrient Management (INM) refers to 

the maintenance of soil fertility and of plant nutrient supply at an optimum level for sustaining the desired 

productivity through optimization of the benefits from all possible sources of organic, inorganic and biological 

components in an integrated manner like inorganic fertilizers, organic manures, green manures and bio fertilizers. 

As a part of the experiment here integrated the combination of farm yard manure and Rhizobium for seed treatment 

and PSB (Phosphrous Solubulising Bacteria) for soil application. This study comprised of 9 treatments consisting 

100% RDF FYM5t/ha-1+ 20:40:50 N:P2O5:K20 Kg/ha-1, 100% N through FYM, 75% N through RDF + 25%N 

through FYM,50% N through RDF+ 50% N through FYM, Rhizobium seed treatment and PSB @ 5Kg/ ha-1 

application along with 100 % RDF,100% N through FYM, 75% N through RDF and control. Out of all these 

treatments 75% N through RDF+ 25% N through FYM gives higher pod yield of 1531 kg/ ha-1and haulm yield of 

3763 kg/ ha-1. As only inorganic fertilisers cannot sustain soil health over a period of time, only organic fertilisers 

cannot supply required nutrients to the crop.  Hence, combination of both of these organic and inorganic fertilisers 

improve soil health and increase crop productivity. 
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T1S1-AB15 

Comparative Performance of Chickpea Varieties inRainfed Vertisols 

of Kurnool District of Andhra Pradesh  

M. JAYALAKSHMI*, G. PRASAD BABU and T. SRINIVAS  

Krishi Vigyan Kendra, ANGRAU, Banavasi, Andhra Pardesh – 518360 

*Email: jayalakshmimitnala@gmail.com 

Cluster Front Line Demonstrations were conducted to study the comparative performance of chickpea varieties at 

Pattikonda, Kodumuru and Yemmiganur blocks (western Part) of Kurnool district of Andhra Pradesh. The trial 

was conducted at twenty five locations during Rabi season of two consecutive years (2019-20 and 2020-21). Three 

improved chickpea varieties (NBeG-3, NBeG-49 and NBeG-452) were imposed for this demonstration and these 

varieties were compared with locally grown JG-11 variety. During two years of assessment the results of revealed 

the highest average number of pods per plant (27.4) recorded in NBeG-452 variety, followed by NBeG-49 variety 

(24.44), NBeG-3 variety (24.13) compared with check variety JG-11(22.5). Highest average test weight  

(28.32 gm) and average pod yield (2263 kg ha-1) was recorded in NBeG-452. The % increase in yield under 

demonstration over farmers practice was 24.1. The higher net income (80162 Rs ha -1) and benefit cost ratio (2.83) 

was realized in new improved NBeG-452 variety. The lower net income (57765 Rs ha -1) and benefit cost ratio 

(2.3) was recorded in farmers practice variety (JG-11). 

 

T1S1-AB16 

Effect of Silicon Application on Abiotic and Biotic Stress Management in Rice  

V. MINI* 

Onattukara RARS, Kerala Agricultural University, Kayamkulam, Kerala – 690502 

*Email: mini.vilas@kau.in 

Silicon nutrition alleviates many abiotic and biotic stresses including physical stresses such as drought, UV 

radiation, high temperature, flood, lodging, freezing and chemical stresses such as salt, metal toxicity and nutrient 

imbalance and pest and disease incidence. It is the only known element which is able to enhance the resistance to 

multiple stresses. Unfortunately the significance of silicon nutrition in crop production and mitigation of abiotic 

and biotic stresses remains unexplored. Si is already established as a beneficial element for rice. It has been also 

reported that silicon helps in reducing the abiotic stress in rice due to iron toxicity and drought related problems 

and also biotic stresses due to pests and diseases. Hence the present study was undertaken to use silicon fertilizers 

for managing biotic and abiotic stress in rice and improvement of rice production in the Coastal plain of Kerala.  

Various sources of silicon viz., potassium silicate, sodium silicate, rice husk ash and fine silica were evaluated 

and standardized the dose and method of application for rice. The experiment was laid out during Kharif and Rabi 

2021-22 with eight treatments replicated thrice in RBD. The treatments were T1 (Recommended dose of fertilizers 

as per POP),T2( Soil test based POP),T3( Soil test based POP+ Foliar application of 0.1% potassium silicate),T4 

(Soil test based POP+ Foliar application of 0.1% sodium silicate), T5( Soil test based POP+ Foliar application of 

0.5% potassium silicate),T6( Soil test based POP+ Foliar application of 0.5% sodium silicate ),T7( Soil test based 

POP+ soil application of fine silica @ 100kg/ha ), T8( Soil test based POP+ soil application of rice husk ash @ 

500 kg/ha ).Regarding grain and straw yield, soil test based POP+ Foliar application of 0.5% potassium silicate ( 

T5) recorded the highest yield and was significantly superior to all other treatments. Incidence of stem borer  was 

the least in T5 ( soil test based POP+ foliar application of 0.5% potassium silicate ) and was on par with T3 (soil 
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test based POP+ Foliar application of 0.1% potassium silicate) and T8(soil test based POP+ soil application of 

rice husk ash @ 500 kg/ha ) in both the seasons.   Visual symptoms of iron toxicity was scored using standard 

evaluation system for rice and the least score was obtained in treatment T5 (soil test based POP+ foliar application 

of 0.5% potassium silicate ) in both the seasons. The supplementation of silicon helped to overcome the deleterious 

effects of abiotic and biotic stresses and improved the adaptation capability of plants to stressful environment.  

Soil test based POP+ foliar application of 0.5% potassium silicate was found to be the best treatment for increasing 

the rice yield and managing the biotic and abiotic stress in rice in the coastal plains of Kerala. 
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1 S.V. Agricultural College, Tirupati, Andhra Pradesh – 517502 
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The vulnerability of society to rise in temperature, changing rainfall pattern and increasing climatic extremities 

has become one of the most discussed issues in global economic, social, scientific and political scenario. Providing 

food to the exponentially increasing global population is the major problem at this hour. In this context, increasing 

the productivity of dryland crops is the only way to improve the food and nutritional security. Because of their 

wider adaptability under moisture stress condition and flexibility with sowing time, small millets have become 

promising and popular among the farmers of dry zone. But yield of these crops is limited due to their cultivation 

on marginal and sub-marginal lands with imbalanced nutrition and negligence in cultivation practices. Little millet 

is one among the six small millets grown in most of the regions of scanty and erratic rainfall on poor and marginal 

soils. Cultivation of this crop is mostly confined to hilly tract of poor tribal community of the country. The demand 

for little millet is increasing now-a-days due to its high nutritional profile with low glycemic index particularly 

by the people suffering from diabetes. Appropriate sowing method is an important non-monetary input in crop 

production, which affects the crop growth, yield and quality to a greater extent. Crop geometry plays a key role 

in better utilization of the sunlight by the crop. Research experiments conducted by several scientists on nutrient 

management emphasized that optimum nitrogen application to small millet crops enhanced the grain yield and 

nutrient uptake. In this context, an experiment was carried out during kharif, 2019 and kharif 2020 for production 

improvement of little millet under southern agro-climatic zone of Andhra Pradesh. Results indicated that little 

millet sown during second fortnight of June resulted in taller plants, higher number of tillers m-2, greater SCMR 

values, higher dry matter production and maximum grain yield while all these parameters were at their minimum 

values with II FN of July sowings. With regard to methods of establishment, maximum values of the growth 

parameters and grain yield were observed with the transplanting method of establishment and the minimum values 

were obtained with the broadcasted crop. Application of 40 kg N ha-1 recorded higher stature of growth parameters 

and grain yield whereas lower values were found with the application of 20 kg N ha-1. Interaction effect of 

transplanting method coupled with the application 40 kg N ha-1 significantly influenced number of tillers m-2, dry 

matter production at harvest and grain yield. 
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T1S1-AB18 

Efficacy of Di Phenyl Ether Group of Herbicides and Imidazolinone Group of 

Herbicides in Control of Different Weed Flora in Groundnut 

M. KALYANI*, P. MAHESWARA REDDY, C. NAGAMANI and CH. BHARGAVA RAMI REDDY 

S.V. Agricultural College, ANGRAU, Tirupati, Andhra Pradesh – 517502 

*Email: srikalyani1369@gmail.com 

All ten herbicides come under diphenyl ether group are of contact in nature. They will show toxicity symptoms 

on weeds within hours and exhibit mortality symptoms of broad leaf weeds and grassy weeds except sedges within 

3 days when sprayed as post emergence at 2-5 weed leaf stage. Fen herbicides inhibit the photosynthesis and 

photophosphorylation processes (PPO inhibitors) and leads to the death of susceptible weeds. Imidazolinone 

group of herbicides inhibit the production of Aceto Lactate Synthase (ALS) enzyme which interrupt the formation 

of essential amino acids by interrupting the protein synthesis process.  But when compared to imidazolinone group 

of herbicides there is a chance of recovery of weed species when rains occur after spraying of diphenyl ether 

group of herbicides as they are of e contact in nature and will not translocate into plant system. Imidazolinone 

group of herbicides are of ALS inhibitors, when applied to experimental field will not show any toxicity or 

mortality symptoms but do not allow the weeds to grow further as they are of systemic in nature and will not enter 

into plant tissues So, the weed growth is stopped and looks like stunted appearance of weeds in later stages and 

the weeds will take more time for exhibition of mortality symptoms as compared to Di phenyl ether group of 

herbicides. Imidazolinone group of herbicides are effective in control of sedges as compared to Di phenyl ether 

group of herbicides in groundnut crop. Imidazolinone group of herbicides are effective in control of weeds in 

Groundnut as compared to Diphenyl ether group of herbicides. 

 

T1S1-AB19 

Effect of Soil and Foliar Application of Zinc on Yield, 

Quality and Quantity Parameters in Finger Millet 
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RARS, ANGRAU, Tirupati, Andhra Pradesh – 517502 
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A field experiment was conducted during kharif, 2019 and 2020 at S.V. Agricultural College, Tirupati, 

(ANGRAU) Andhra Pradesh to study the effect of soil and foliar application of zinc on yield, quality and quantity 

parameters of finger millet. The experiment was laid out in split plot design with three replication and two varieties 

Vakula (V1) and Tirumala (V2) as main treatments; seven zinc treatments viz., Control (T1), 60-30-20 of NPK + 

FYM @ 10t ha-1 (T2), T2 + soil application of ZnSO4 @ 25 kg ha -1 as basal (T3), T2 + soil application of chelated 

zinc sulphate @ 5 kg ha -1 as basal (T4), T2 + foliar spray of 0.2% ZnSO4 at ear head emergence stage (T5), T 2 + 

foliar spray of 0.2% ZnSO4 at grain filling stage (T6), T2 + foliar spray of 0.2% ZnSO 4 at ear head emergence and 

grain filling stages (T7) as sub treatments. The results revealed that application of different zinc sources at different 

rates significantly influenced the yield (grain yield, straw yield and harvest index), quality (protein, calcium, iron 

and zinc content) and quantity (root to shoot translocation index and remobilization efficiency) parameters of 

finger millet. Highest grain yield (2298.27 kg ha-1), straw yield (6363 kg ha-1), harvest index (32.95%), protein 

(9.63%), calcium (0.63%), iron (178.92 mg kg-1) and zinc (28.68 mg kg-1) content in grain were obtained in T7 

treatment compared to other treatments and among the varieties T2 (2298 kg ha -1) obtained more grain yield,  
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straw yield (5536 kg ha-1), harvest index (30.05%), protein (7.90%), calcium (0.51%), iron (51.81 mg kg-1) and 

zinc (28.68 mg kg-1)compared to T1.The quantity parameters also showed the best results by the treatment T7,root 

to shoot translocation index (18.37 and 13.46%) at ear head emergence and grain filling stages and remobilization 

efficiency (3.111 mg kg-1) compared to other treatments. Between the two varieties, V2with highest grain yield 

(2998 kg ha-1), straw yield (5536 kg ha-1), harvest index (30.05%), protein (7.90%), calcium (0.51%), zinc content 

(28.68 mg kg-1), iron content (151.81 mg kg-1) compared to V1. Root to shoot translocation index (25.72 and 

15.76%) at grain filling and harvest stages and remobilization efficiency (2.212 mg kg-1) was given effective 

results by V2 variety compared to V1. Foliar application of zinc sulphate at ear head emergence and grain filling 

stages enhanced the yield, quality and quantity parameters compared to soil application of zinc sulphate. 
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Improved Yields of Paddy by Zn Fertilization in Anantapuramu District 

of Andhra Pradesh 
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Paddy is the fourth important food grain crop cultivated in Anantapur district. Due to lack of irrigation facilities, 

the crop is confined to only 5.07 % to the total cropped area of the district. It is predominantly cultivated as an 

irrigated crop. The continuous application of alkaline water to the paddy transformed the soils into alkaline in 

nature. The productivity of paddy in these soils are limited due to high pH presence in the soils. Paddy grown in 

these soils are recording very low yields. Zinc (Zn) deficiency is one of the major challenges in rice (Oryza sativa 

L.) under paddy growing regions of Anantapuramu district. It has been widely reported in many rice-growing 

parts of Anantapuramu District. Zn deficiency in rice can be alleviated through Zn fertilization, which is 

considered to be a cost-effective method. Considering this, multi-location frontline demonstrations were 

conducted on Zn fertilization in paddy with the aim to investigate the impact Zn fertilization (ZnSO4) on grain 

and straw yield of paddy. Generally, ZnSO4 is the most widely applied Zn source for its high solubility and low 

cost. Hence, the demonstrations were conducted in the farmers’ fieldson Zinc fertilization to paddy with two 

treatments i.e. Treatment 1comprises, soil application of Zinc Sulphate (ZnSO4) at the rate of 50 kg/ha at the time 

of last puddling or just before transplanting and one foliar spray of 0.2% Zinc sulphate at the rate of 500 lit/ha 

(2g/litre of water) at 20-25 Days After Transplanting (DAT)and the Treatment 2 comprises, Control plot (no Zn 

fertilizer) in five Zn deficient Mandals. The results revealed that the average yield of paddy obtained in five 

locations with respect to demonstration plot was recorded as high grain yield (7015kg/ha) and high straw yield 

(10100 kg/ha) compared to the Control plot (no Zn fertilizer) where the grain (5610 kg/ha) and straw yields (8921 

kg/ha) was recorded as low. The results indicated that there was25 percent grain yield increase and 13 percent 

straw yield increase in demonstration plots over the control plots. Hence, Zn fertilization in paddy significantly 

increased the grain and straw yields. Based on the current results, soil application of ZnSO4at the rate of 50 kg/ha 

at the time of last puddling or just before transplanting and one foliar spray of 0.2% ZnSO4 at the rate of 500 lit/ha 

(2g/liter of water) at 20-25 DAT was recommended in alkaline soils of rice production systems to obtain higher 

yields in Anantapuramu district. 
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Effect of Crop Residue Incorporation and Potassium Releasing Bacteria (Krb) 

on Growth and Yield of Maize (Zea mays L.) 

P. SRAVAN GOUD, I. USHA RANI* and T. VENKATA SRIDHAR 

Agricultural College, ANGRAU, Bapatla, Andhra Pradesh – 522101 

*Email: usha.soilscience@angrau.ac.in 

Maize (Zea mays L.) is the most versatile crop among cereals with respect to its adaptability, types and uses. It is 

the second most widely grown crop in the world and cultivated in tropics, sub-tropics to temperate climate and 

has several types like field corn, sweet corn, popcorn, and baby corn. Globally, maize is also known as “Queen 

of cereals” due to its higher production potential and wider flexibility under different climatic and soil conditions. 

Grower’s interest towards maize has been increasing due to its high production potential and variety of industrial 

uses, adaptation toward weather patterns and less water requirement than rice cultivation. Currently, 1147.7 

million MT of maize is being produced together by over 170 countries from an area of 193.7 million ha with an 

average productivity of 5.75 t ha-1 (FAOSTAT, 2020). The global consumption pattern of maize is 61%, 17% and 

22% as feed, food and industry, respectively. In India, maize is the third dominant cereal crop next to wheat and 

rice and it contributes 9 percent to the national food basket. In India maize is cultivated in 9.86 million hectares 

and the production and productivity were 31.51 m t and 3195 kg ha-1, respectively. After nitrogen and phosphorus, 

potassium is the most important plant nutrition that has a key role in growth, metabolism and development of 

plants. Potassium is considered as an essential macronutrient and major constituent with in living cells with 

distinct role to play in plant metabolism and required in huge quantities by most of the crops. Although most soils 

contain huge amounts of K as a key part of the matrix, many times the soil fails to supply sufficient amount of 

potassium to meet the needs of the plants and responses were observed to its application. Hence, balanced 

potassium fertilizer application is needed for better crop production. Crop residue incorporation is an environment 

friendly strategy which is becoming a common soil management practice for sustainable soil fertility. Ironically 

about 75% of K uptake was retained in the paddy straw making it a valuable nutrient source. Considering high 

variability in K response of cereal crop the blanket K recommendation may lead to economic loss for farmers due 

to under or over application in most of the cases. It is proven that microbial soil community is able to influence 

soil fertility through soil processes viz., decomposition, mineralization and storage or release of nutrients. Among 

these microorganisms, Potassium Releasing Bacteria (KRB) have attracted the attention of agriculturalists as soil 

inoculums to promote the plant growth and yield. The KRB are effective in releasing potassium from inorganic 

and insoluble pools of total soil K through solubilization. However, potassium management through crop residue 

incorporation is less investigated. Keeping all these factors in view, a field experiment entitled “Effect of crop 

residue incorporation and potassium releasing bacteria (KRB) on performance of Maize (Zea mays L.)” was 

carried out during rabi, 2021-22 at the Agricultural College Farm, Bapatla, with a view to study the performance 

of maize in terms of yield and nutrient uptake besides physical, physico-chemical, available nutrient status, 

potassium fractions and microbial population in the soil. The soil of the experimental site was sandy clay in 

texture, slightly alkaline, non-saline, medium in organic carbon (5.5 g kg-1), low in available nitrogen (210 kg ha-

1), medium in available phosphorus (44.6 kg P2O5 ha-1) and high in available potassium (332 kg K2O ha-1). The 

soil was sufficient in all the divalent cationic micronutrients Zn (1.62mg kg-1), Fe (4.37 mg kg-1), Mn (3.32mg kg-

1) and Cu (1.74mg kg-1). The experiment was laid out in Randomized Block Design (RBD) with ten treatments 

and replicated thrice. The treatments comprised of T1: Control, T2: KRB alone, T3: 50% RDK+KRB, T4: 75% 

RDK+KRB, T5: 100% RDK alone, T6: 100% RDK+ KRB, T7: 50% RDK+50% K through rice straw 

incorporation, T8: 75% RDK + 25% K through rice straw incorporation, T9: 50% RDK + 50%K through rice straw 

incorporation + decompo A & B, T10:75% RDK + 25% K through rice straw incorporation+ decompo A & B. 

The results showed that the maximum plant height, dry matter production at knee high, tasseling and harvest stage, 
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yield components (kernel yield, stover yield) and uptake of macro and micronutrients were recorded in treatment 

which received 100% RDK along with KRB and it was on par with treatment was 75% RDK + 25% K through 

rice straw incorporation+ decompo A & B. However, the test weight, starch and protein content were not 

significantly influenced by different treatments. The physico-chemical properties and chemical properties viz, pH, 

EC, OC, available N, P and micronutrients (Zn, Fe, Mn, Cu) were not significantly influenced by the crop residue 

incorporation and potassium releasing bacteria except available potassium status at harvest. Microbial population 

(bacteria, fungi and actinomycetes) at different stages were analysed and the results revealed that the microbial 

population initially increased from the knee high to tasseling stage and after that the trend was decreased at harvest 

stage. From this study it was concluded that 100% RDK along with KRB or 75% RDK +25% K through rice 

straw incorporation along with decomposers were proved to be the best and highly beneficial in improving the 

performance of maize and as well as on soil properties. 
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Millets are re-named as ‘nutri-cereals’ because of their nutritional quality. Among various millets, finger millet 

(Eleusine coracana L. Gaertn) is of prime importance due to its potential in terms of production and productivity. 

Though finger millet is a less nutrient demanding crop, improved varieties respond well to added nutrients. 

Nitrogen is the most limiting macro-nutrient that determines the crop productivity. However, soil application of 

nitrogen in the form of chemical fertilizer might be subjected to different losses. Foliar application of urea is a 

well-known strategy to abate acute deficiency at any crop growing stage. Recent developments in the field of 

nano-technology and release of IFFCO nano-urea enhance the scope of nitrogen supplementation with increased 

efficiency. To evaluate the comparative performance of soil application of urea and foliar application of nano-

urea and combination of soil application of urea and foliar application of nanourea in finger millet, a field 

experiment was conducted during kharif season of 2022 at Agricultural Research Station, Perumallapalle.  The 

experiment was laid out in a randomized blocked design (RBD) with nine treatments, replicated thrice. T1: 

Control; T2 : RDF; T3:  Application of nano urea @ 4000 ppm at 20 &40 DAT; T4:  Application of nano urea @ 

2000 ppm at 20 &40 DAT; T5 : RDN + Application of nano urea @ 4000 ppm at 20 & 40 DAT; T6:  RDN + 

Application of nano urea @ 2000 ppm at 20 & 40 DAT; T7: RDN + Application of nano urea @ 1000 ppm at 20 

& 40 DAT; T8:  RDN + Application of nano urea @ 750 ppm at 20 & 40  DAT; T9:  RDN + Application of nano 

urea  @  500 ppm at 20 & 40 DAT. The experimental results revealed that the treatment (T5) RDN + Application 

of nano urea @ 4000 ppm at 20 & 40 DAT (41.1 q/ha) recorded higher yields followed by T2 i.e., recommended 

dose of fertilizers in soil application (36.1q /ha). Lower grain yields were recorded with nano urea application as 

foliar spray @ 4000 ppm (18.5 q/ha) and 2000 ppm (17.2q/ha) respectively i.e., T3 and T4. 
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Yield and Yield Attributes of Sweet Corn (Zea mays) 
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Field experiment was conducted at Agricultural Research Station, Seethampeta, Andhra Pradesh during Rabi 
season, 2018-19 to study the Conjunctive use of organic and inorganic sources of nitrogen on yield and yield 
attributes of sweet corn (Zea mays). Experiment was carried out with eight different treatments replications 
namely: (1) Control (Absolute control); (2) Inorganic fertilizers (RDF) N-P2O5-K2O; (3) 50% RDF N through 
inorganic fertilizer + 50% equivalent N through FYM; (4) 50% RDF N through inorganic fertilizer + 50% equivalent 
N through vermicompost; (5) 50% RDF N through inorganic fertilizer + 50% equivalent N through poultry 
manure; (6) 75% RDF N through inorganic fertilizer + 25% equivalent N through FYM; (7) 75% RDF N through 
inorganic fertilizer + 25% equivalent N through vermicompost; (8) 75% RDF N through inorganic fertilizer + 
25% equivalent N through poultry manure, laid out  in randomized block design with three replications. Among 
the eight treatments, T8 - 75% RDF N through inorganic fertilizer + 25% equivalent N through poultry manure 
recorded highest Plant height (204 cm), Cob length (16.1 cm), Cob girth (14.2 cm), No. of grains per cob (426.2), 
Green cob yield (10046 kg/ha) and grain yield (3316 kg/ha) significantly superior over 75% RDF N + 25% N 
through vermicompost (T7) and was at par with 100% RDF (T2). However, the findings also revealed that T8 
treatment recorded higher the soil availability of N, P2O5 and K2O status of 196, 31.5 and 224 kg/ha respectively. 
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Persistent use of conventional farming practices prevailing in the present agricultural scenario such as extensive 
tillage, especially when combined with in-situ burning of crop residues, pose a very deleterious effect on the soil 
fertility. Extensive use of land over and over again and increased use of chemical fertilizers has led to the 
deterioration of the land leading to the decrease in the inherent capacity of the soil day by day. The increased 
emphasis on sustaining the fertility of soils has raised interest in maintenance and improvement of soil organic 
matter through appropriate land use and management practices. Crop residues, the products that are left-over after 
the procurement of the main produce are one of the important sources of organic matter which on returning to the 
soil for nutrient cycling helps to improve the soil physical, chemical and biological properties. Effective 
management of the crop residue in the field conserves the soil and its nutrient resources causing least damage to 
the environment. A field experiment was carried at Agricultural Research Station, Vizianagaram during 2018-
2021 with an objective to study the effect of straw incorporation on soil fertility and crop yield in finger millet in 
Red Sandy Loam soils. It was observed that Incorporation of ragi straw shredded material + Urea @ 5 kg/ha + 
SSP @ 5 kg/ha +75% RDF has shown the highest grain yield (2700 kg/ha) which was on par with 100% RDF 
(2571 kg/ha) with highest B:C ratio of 2.38 and is considered as the best treatment. Post-harvest soil analysis 
showed that soil available N and P2O5 were found significantly high in the treatment in which microbial 
consortium (decompo A + decompo B) was applied for decomposition of finger millet straw. 
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Zinc is one of the important essential micronutrients in plant nutrition, as it involved in various metabolic 

processes, enzymatic reactions, and oxidation-reduction reactions. It is also required for nitrogen metabolism, 

protein synthesis and auxins metabolism in plant system Therefore, Zn deficiency causes severe reduction in 

growth and development of crop and also quality of crop produce often impaired. In view of the above a field 

experiment was conducted to study Influence of rate of Zinc Fertilization on Growth, Yield Attributes and Yield 

in Blackgram (Vigna mungo L.) varieties at Agricultural College Farm, Bapatla during Rabi, 2021. The 

experiment was laid out in split plot design with three main treatments of Zn levels (0, 25 and 50 kg ha-1) and five 

sub-treatments of blackgram varieties (LBG 752, LBG 787, TBG 104, GBG 1 and PU 31) replicated three times. 

The results of experiment revealed that both growth parameters (plant height, dry mater production) and yield 

parameters (number of pods per plant, seed yield, haulm yield, harvest index) were significantly increased with 

increased levels of Zn application. Soil application of zinc @ 50 kg ha-1 had recorded significantly highest values 

of both growth and yield parameters and it was on par with 25 kg Zn ha-1. Among cultivars, PU 31 performed 

well and is on par with LBG 752 and TBG 104 in most of the parameters were considered. 
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A field experiment was conducted to evaluate the performance of four pre-release groundnut cultivars compared 

with the check variety of Dharani under gradient nutrient levels during Rabi, 2019-20 and 2020-21 at Regional 

Agricultural Research Station, Tirupati, Acharya N.G. Ranga Agricultural University, Andhra Pradesh. The 

experiment was laid out in split plot design with five groundnut cultivars i.e. TCGS 1399, TCGS 1416, TCGS 

1522, TCGS 1694 and Dharani being allotted to main plots and three nutrient levels i.e. 75% RDF, 100 % RDF 

and 125% RDF allotted to the sub plots. The recommended dose of nutrients for Rabi, 30-40-50 kg N, P2O5 and 

K2O ha-1 were supplied through urea, single super phosphate and muriate of potash respectively. The soil fertility 

status of soil was low in nitrogen (232 kg ha-1), high in phosphorus (58kg ha-1) and medium in potassium (265 kg 

ha-1). Among the four pre-release cultivars, TCGS 1694 performed significantly better with higher stature of 

growth parameters, yield attributes i.e. higher number of filled pods (12.6), 100 pod weight (102.3 g ) and 100 

kernel weight (55.2 g) , which in turn resulted in higher pod yield (3608 kg ha-1) and haulm yield (4303 kg ha-1) 

which was 15.6 and 17.5 per cent higher respectively compared to the check variety Dharani that recorded a pod 

yield of 3122  kg ha-1and haulm yield of 3660 kg ha-1. Among the nutrient levels, higher stature of growth 

parameters, yield attributes with higher pod (3323kg ha-1), haulm yield (3811 kg ha-1) and with higher net returns 
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and B:C ratio were obtained with 125% RDF, which was comparable with 100% RDF (3255kg ha-1 of pod yield 

and 3692 kg ha-1 of haulm yield) whereas significantly poor performance of the five groundnut cultivars was 

noticed with 75% RDF under irrigated condition due to insufficient supply of nutrients during rabi season. The 

interaction effect between groundnut cultivars and nutrient levels was noticed to be non-significant during both 

the years of study. 
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Crop residues are parts of the plants left in the field after crops have been harvested and threshed. About 500 Mt 

of crop residue is generated in India every year out of which pulse crops account for 13 Mt which is about 2%. 

Most of the crop residue generated is set on fire by farmers which not only generates GHG’s but also causes 

nutrient losses from soil. The recycling of crop residues has the advantage of converting the farm waste into useful 

product for meeting nutrient requirement of succeeding crops. Crop residue management through conservation 

agriculture can improve soil productivity and crop production by maintaining SOM levels. Crop residues are a 

source of organic C for soil microorganisms and also contribute to plant nutrients. Crop residue retention on the 

soil surface, substantially reduces run-off and soil erosion and can decrease soil evaporation and land preparation 

costs. Addition of crop residues to soil provide organic C and N inputs thereby maintaining the levels of these 

elements in soil. Release of nutrients from the added organic residue depends on C:N ratio and the rate of 

decomposition of residues added to the soil. Therefore, a field experiment was conducted at RARS, Lam during 

Kharif, 2021 to study the effect of application of different organic residues and microbial inoculants on availability 

of macro-nutrients in soil, having redgram as test crop. Experimental soil was clayey in texture, with pH 8.5, EC 

0.20 dS m-1, OC (0.39%), available N (226 kg ha-1), P2O5 (70.2 kg ha-1) and K2O (685 kg ha-1). The experiment 

was laid out in Randomized Block Design comprising eight treatments replicated thrice and the treatmental 

combinations include different organics residues (FYM @ 10 t ha-1, Redgram residue @ 4 t ha-1), Bio-fertilizers 

and microbial inoculants (Decomposing inoculum, VAM @ 12.5 kg ha-1, PSB @ 1.25 L ha-1) and Inorganic 

fertilizers (RDF). Highest available nitrogen content in soil (301 kg ha-1 & 284 kg ha-1 at flowering and harvest 

stages respectively) was recorded with combined application of FYM @ 10 t ha-1, Redgram residue @ 4 t ha-1, 

Decomposing inoculum, VAM @ 12.5 kg ha-1 and PSB @ 1.25 L ha-1. Significantly highest available phosphorus 

(124.5 kg ha-1 & 98.6 kg ha-1 at flowering and harvest stages respectively) was recorded with application of RDF 

along with Redgram residue @ 4 t ha-1. Significantly highest available potassium (950 kg ha-1 & 914 kg ha-1 at 

flowering and harvest stages respectively) was recorded with combined application of FYM @ 10 t ha-1, Redgram 

residue @ 4 t ha-1, Decomposing inoculum, VAM @ 12.5 kg ha-1 and PSB @ 1.25 L ha-1. Therefore, incorporation 

of redgram residue in combination with bio-fertilizers, microbial inoculants and FYM increases the nutrient 

availability in soil. 
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Rice is the world's most important food crop for over one billion people. The productivity of rice in India is 

decreasing due to several reasons like improper establishment methods, water scarcity, weed infestation, aberrant 

weather conditions, poor quality seeds etc.  The traditional way of rice establishment by transplanting involves 

drudgery, excessive tillage consuming more energy, water and labour, besides deterioration of soil structure. To 

reduce the manpower requirement and cost of production, there is a need to replace the manual transplanting with 

some scientifically sound, technically feasible, economically viable and environmentally safe establishment 

techniques like DSR, puddle direct seeding using drum seeder, aerobic rice, SRI and MTR. This review article 

throws light on some important aspects on effect of different rice establishment methods on growth, yield, nutrient 

uptake and economics of rice in India. 
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Seedling emergence, seedling growth and poor germination are the most common constraints in dry direct sown 

rice. Pre-sowing seed priming could be one of the viable approaches to overcome these problems and attain better 

yields. Screening of priming chemicals was conducted at S.V. Agricultural College, Tirupati using different 

concentrations of GA3, DAP and KNO3 on NLR-34449. This was conducted in both petri plates and in pot cultures 

using eight treatments in a completely randomized design. Among them, the combination of GA3 @100 ppm, 

DAP @ 2% and KNO3 @0.5% performed best and this combination was selected and a field experiment was 

carried out to evaluate their influence on enhancing the germination percentage, seedling growth and yield 

parameters of dry direct sown rice. The field experiment was laid out with three replications and eight treatments 

in Randomized Block Design during Rabi 2022. This combination had a positive influence on germination, 

seedling establishment, plant height, root length, number of tillers, number of productive tillers and yield. Seed 

Priming along with iron and zinc micronutrient spray was found best among all the treatments which enhanced 

the yield in dry direct sown rice. In conclusion, seed priming along with micronutrient spray can be explored as a 

viable tool for obtaining sustainable yields in dry direct sown rice. 
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Rice is the principal crop in coastal salt affected soils of West Bengal during both kharif and Rabi seasons. The 
kharif rice is rainfed but Rabi rice is irrigated.  The lands made up of alluvial soil are low and flat with little or no 
slope.  Though average annual rainfall in this region is about 1800 mm, the rainfall confines to few months of 
monsoon.  During kharif season, the productivity of rice is very low as rainfall is erratic, excess inundation in 
fields due to heavy downpour which provide no chance for water management and timely input applications. Main 
constraint in agriculture during post kharif period is scarcity of fresh water. Water requirement of rice is high, but 
still preferred by farmers as it requires less labour, withstand unseasonal flash flood and provide staple food.  To 
use the scarce water efficiently and improve productivity, Rabi rice experiment was carried out at ICAR-CSSRI, 
RRS, Canning Town farm located at the bank of tidal river Matla. The rice (var. DRR Dhan 44) was taken as the 
test crop under direct seeded rice (DSR) with drip irrigation system and traditional method of rice 
cultivation. Under DSR, three mulching treatments given such as plastic mulch, straw mulch and control. Main 
problem in aerated rice was slow growth, weed infestation and hardening of root zone soil. Among the mulching 
treatments, the soil salinity in the plastic mulched condition was lowest. The amount of water required for aerated 
rice was about 21.6 % less than transplanted rice. Growth of rice plants, flowering and fruiting and maturing of 
grains were earlier in case of transplanted condition than aerated condition under drip system when seed sowing 
was done same day. Physiologically transplanted rice was superior for both root and shoot development. Weed 
problem could be controlled through post emergence herbicide Granite (Penoxsulam). The effects due to the 
imposition of mulching treatments in the aerated rice were not noticeable in terms of yield. The water productivity 
was higher in drip irrigated DSR rice (0.334 kg/m3) than the transplanted rice (0.328 kg/m3). The benefit cost 
ratio is lower for drip irrigated aerated rice (1.20) in comparison to the transplanted rice (1.87) because of the high 
investment cost initially for purchase and installation of drip irrigation system. The growth and yield of rice under 
transplanted condition observed superior to drip irrigated aerated rice. 
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A field experiment was conducted on sandy loam soils of Agricultural College Farm, Bapatla during Rabi, 2017-
18 which are moderately alkaline in reaction and low in organic carbon to analyse the effect of deficit irrigation 
on yield and water use efficiency of maize. Experiment was laid out in split-plot design with three main plots 
(1.Alternate furrow irrigation (AFI) in which neighbouring furrow was alternately irrigated during consecutive 
watering. 2) Fixed Alternate Furrow Irrigation (FAFI) in which irrigation was fixed to either of the furrow in 
every irrigation 3) Conventional Furrow Irrigation (CFI) in which all the furrows were irrigated and three different 
depths of irrigation were taken as subplots (i.e. 60 mm, 45 mm and 30 mm). The volume of water to be given for 
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each treatment is calculated by multiplying the area with depth and the measured quantity of water was given as 
per different depths using Parshall flume. Results of the experiment revealed that irrigating the crop in alternate 
furrows under deficit conditions produced less reduction in yield when compared to irrigation through 
conventional and fixed alternate irrigation practices. Among different irrigation practices, alternate furrow 
irrigation recorded the maximum kernel yield of 6251 kg ha-1 which was significantly superior over fixed alternate 
furrow irrigation (4714 kg ha-1) and conventional furrow irrigation (5503 kg ha-1) though the same amount of 
water was applied through all the practices. Depth of irrigation water also significantly influenced the kernel yield 
with a maximum of 6455 kg ha-1 under the crop irrigated with 60 mm depth of irrigation and found significantly 
superior over 45 mm (5348 kg ha-1) and 30 mm depth of irrigation (4665 kg ha-1). By reducing the irrigation water 
amount by 25 and 50 per cent there is only 17 and 28 per cent reduction in kernel yield. Interaction between 
irrigation practices and depth of irrigation on kernel yield of maize was found significant. The highest kernel yield 
(7566 kg ha-1) was observed under alternate furrow irrigation at 60 mm depth of irrigation, which was significantly 
superior over rest of the treatments. The maximum water use efficiency was recorded from alternate furrow 
method of irrigation (16.4 kg ha-mm-1) when compared to fixed alternate furrow (12.4 kg ha-mm-1) and 
conventional furrow irrigation (13.3 kg ha-mm-1). Irrigating the crop at 30 mm depth resulted in higher water use 
efficiency compared to irrigating the crop at 45 mm and 60 mm depths. Consumptive use of water was found 
maximum under conventional furrow irrigation followed by alternate furrow irrigation and minimum under fixed 
alternate furrow irrigation. Irrigation at 60 mm depth resulted in higher consumptive use of water and 30 mm 
depth of irrigation recorded lower consumptive use of water.  
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Groundnut (Arachis hypogea L.) is the most important oil seed crop in India which occupies first in terms of area 
and second in production and contributes 21.9 per cent of production and 28.7 per cent of area in the world. The 
cultivated area in Telangana state under groundnut is around 1.46 lakh ha with a production of 0.32 million tonnes 
and productivity of 2236 kg ha-1 in 2017-18. Enough Ca and S content in the soil around the peanut pods leads to 
increased yield, seed oil and protein contents. Gypsum and CaMS super (Ca, Mg, S) are the soluble sources of 
essential plant nutrients like calcium and sulphur to groundnut which can improve overall plant growth.  A field 
experiment was conducted in a Randomized block design under Rabi 2020-21, at Farmers’ fields in Narwamandal 
of Telangana state. Experimental data revealed that, application of 100% RDF + Gypsum @ 625 kg ha-1 (50% at 
flower initiation stage + 50% at pod development stage recorded highest dry matter production of 10452 kg ha-1. 
Gypsum is applied at flowering stage shown one day earlier than it was applied in split doses of gypsum 
application. While, there was one day delayed flowering in treatments receiving CaMS super as fertilizer source. 
The highest number of pods per plant (15) was observed T6 (100% RDF + Gypsum @ 625 kg ha-1 (50% at flower 
initiation stage + 50% at pod development stage) treatment which was at par with T8 (100% RDF +Gypsum @ 
750 kg ha-1 (50% at flower initiation stage + 50% at pod development stage) treatment with 14.1 pods per plant. 
SSP, Gypsum and CaMS Super application levels exerted non-significant influence on number of seeds per pod. 
Application of 100% RDF + Gypsum @ 625 kg ha-1 (50% at flower initiation stage + 50% at pod development 
stage) resulted maximum pod weight of 69.25 g which was at par with CaMS Super applied treatment. Similarly 
the above said T6 treatment got highest pod yield (3337 kg ha-1) and Haulm yield (7009 kg ha-1), Harvest Index 
(0.37) and shelling percentage (77.43 %) which was significantly higher than other treatments. 
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Microbial population of soil varies from place to place, cropping pattern, climatic conditions and different cultural 

practices followed. In the present study, the microbial inoculants with different PGPRs were distributed the 

farmers of different tribal hamlets. After application of these inoculants, the sampling was made during different 

crop growth period and microbial population was determined. The microbial population was very much improved 

in the soils of the fields where microbial inoculants were applied. The total microbial population and PGPRs viz, 

Rhizobium, Azospirillum, Aztobacter, PSB, KRB and Pantoeadispersa population varied from place to place and 

in different crops. However, the population was more in plantation crops than other annual crops. In annual crops, 

the microbial population was more during flowering stage than initial and harvesting stage.  This study clearly 

showed improved microbial population due to application of microbial inoculants in different crops over un 

inoculated control plots. Also, more microbial population in plantation crops than in annual crops. 
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A field study was conducted during kharif, 2017 on sandy clay loam soils of dryland farm of S. V. Agricultural 

College, Tirupati campus of Acharya N. G. Ranga Agricultural University. The experiment was laid out in a 

randomized block design with ten treatments and replicated thrice. The treatments consisted of ten integrated 

nutrient management practices viz., Recommended Dose of Fertilizer (RDF): 60-30-20 kg N, P2O5 and K2O ha-1 

(T1), RDF + Azospirillum @ 5 kg ha-1 + PSB @ 5 kg ha-1 (T2), 75% RDF + FYM @ 5 t ha-1 (T3), 75% RDF + 

Poultry Manure (PM) @ 2 t ha-1 (T4), 75% RDF + FYM @ 5 t ha-1 + Azospirillum @ 5 kg ha-1 + PSB @ 5 kg ha-1 

(T5), 75% RDF + PM @ 2 t ha-1 + Azospirillum @ 5 kg ha-1 + PSB @ 5 kg ha-1 (T6), 50% RDF + FYM @  

7.5 t ha-1(T7), 50% RDF + PM @ 3 t ha-1 (T8 ) 50% RDF + FYM @ 7.5 t ha-1 + Azospirillum @ 5 kg ha-1 + PSB 

@ 5 kg ha-1 (T9) and 50% RDF + PM @ 3 t ha-1 + Azospirillum @ 5 kg ha-1 + PSB @ 5 kg ha-1 (T10). The test 

variety used for the experiment was Dhanshakti. The highest grain yield, stover yield and harvest index of pearl 

millet were recorded with 75% RDF + PM @ 2 t ha-1 + Azospirillum @ 5 kg ha-1 + PSB @ 5 kg ha-1 (T6), which 

was comparable with that of 75% RDF + FYM @ 5 t ha-1 + Azospirillum @ 5 kg ha-1 + PSB @ 5 kg ha-1 (T5). 

Application of 50% RDF + FYM @ 7.5 t ha-1 (T7) resulted in the lowest grain and stover yield including harvest 

index. Application of 75% RDF + PM @ 2 t ha-1 + Azospirillum @ 5 kg ha-1 + PSB @ 5 kg ha-1 (T6) resulted in 

the highest post-harvest soil fertility status (nitrogen, phosphorus and potassium) and post-harvest soil microbial 

load, while the lowest post-harvest soil fertility status and soil microbial load were resulted with 50% RDF + 

FYM @ 7.5 t ha-1 (T7) and 100% RDF (T1) respectively.  
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A field experiment was conducted during kharif, 2019 on sandy clay loam soils of dry land farm of S.V. 

Agricultural College, Tirupati, Acharya N.G. Ranga Agricultural University. The experiment was laid out in a 

randomized block design with factorial concept and replicated thrice. The treatments consisted of four kodo millet 

varieties viz., GPUK 3 (V1), RK 390-25 (V2), RBK 155 (V3) and CO 3 (V4) and three nitrogen levels, viz., 20 kg 

N ha-1 (N1), 40 kg N ha-1 (N2) and 60 kg N ha-1 (N3). Among the four varieties evaluated, the taller plants were 

produced by the variety CO 3 (V4) which was however comparable with that of the variety GPUK 3 (V1). The 

higher leaf area index, dry matter production and number of tillers m-2 were recorded by the variety GPUK 3 (V1) 

while their lowest were with the variety CO 3 (V4). Significantly higher grain and straw yield of kodo millet were 

produced by the variety GPUK 3 (V1) than that of variety RK 390-25 (V2). With regard to  the nitrogen levels 

tested, application of 60 kg N ha-1 (N3) resulted in higher growth parameters (plant height, leaf area index and dry 

matter production), number of tillers m-2 and yield of kodo millet while their lowest were recorded with 20 kg N ha-1 

(N1). 
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Rhizobium is an important symbiotic nitrogen fixer. The bacteria colonize leguminous plant cells within root 

nodules, where they convert atmospheric nitrogen into ammonia using the enzyme nitrogenase and then provide 

organic nitrogenous compounds such as glutamine or ureides to the plant. The plant, in turn, provides the bacteria 

with organic compounds made by photosynthesis. In this study, rhizosphere soil samples and nodules were 

collected from rajmah plants of Paderu, Andhra Pradesh.  Rhizobium were isolated from these samples using 

Yeast Extract Manitol Agar (YEMA) medium at Agricultural Research Station, Amaravathi. There were 5 

rhizobium isolates obtained from the rhizosphere soil and nodules of rajmah. These isolates were purified and 

inoculated to different legumes viz, blackgram, greengram, redgram and groundnut through seed treatment and 

nodulation pattern was studied. Rhizobium isolate-1&5 produced nodules in blackgram and greengram, rhizobium 

isolate-2 produced nodules in blackgram and redgram, rhizobium isolate-3 produced nodules in blackgram, 

greengram and redgram and rhizobium isolate-4 produced nodules in blackgram, greengram and groundnut. This 

study clearly showed that there is a possibility for rhizobium isolate obtained from one legume to form nodules 

in other legumes but there is a variation in nodulation pattern. 
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A field experiment carried out during two consecutive Kharif and Rabi seasons of 2019-20 and 2020-21 on sandy 

loam soils of dryland farm at S.V. Agricultural College, Tirupati, Andhra Pradesh. Results indicated that higher 

soil available nutrient status (available nitrogen, available phosphorus and available potassium) at harvest of maize 

was recorded with green seeker directed N application (N3), which was however on par with soil test based 

fertilizer application (N4) and recommended dose of fertilizer application (N2). Significantly lower soil available 

nutrient status was resulted with control (N1). With regard to weed management practices, higher and lower soil 

available nutrient status was recorded with brown manuring (W9) and unweeded check (W1) respectively among 

the weed management practices during both the years of study and in pooled mean. Both Nitrogen and weed 

management practices executed in preceding maize did not exert any significant influence on performance soil 

available nutrient status after groundnut during both the years of experimentation. 
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Field studies were carried out to evaluate manurial value and agronomic efficiency of phosphate rich organic 

manure on the yield responses of two crops, namely rice and greengram. Graded levels of phosphotic fertilizers 

(25, 50, 75 and 100 %) along with recommended dose of nitrogen and potassium and Phosphate Rich Organic 

Manure @ 2 tha-1 was tested in in rice-pulse cropping system during 2020-21 at RARS, Anakapalle. Phosphate 

rich organic manure is produced by co-composting high-grade rock phosphate with organic residues. Several 

research studies indicates that this substance may be a more efficient way of adding phosphorus to soil than 

applying chemical fertilizers. Results revealed that, highest grain and straw yields of 6.10 and 7.72 tha-1 of rice 

was recorded with 100 % recommended dose of phosphotic  fertilizers with 2 tonnes of P enriched organic manure 

per ha and it was on par with 50 % phosphotic fertilizers along with 2 tonnes of enriched organic manure per ha 

(6.05 & 7.34 tha-1, respectively). Rice fallow greengram also followed the same trend as significantly highest pod 

yield of 580 & 550 kg ha-1, respectively was recorded with 100 % & 50 % phosphotic fertilizers along with 

phosphate rice organic manure @ 2tha-1 to rice crop. Significant phosphorus buildup in post-harvest soils was 

recorded and with enriched organic manure i.e. 92 kgha-1 from its initial value of 76 kg ha-1. The use of phosphate 

rich organic manure will economize the chemical fertilizers along with sustained soil and crop productivity. 
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Foliar Nutrition of Zinc and Iron in Coastal Soil 
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Micronutrient deficiencies in soils limit crop yields and nutritional quality, which in turn negatively affect human 

health, especially in most of the salt affected soils of coastal regions of Tamil Nadu. Poor crop yields in 

combination with diets that are mainly based on staple crops, causes widespread micronutrient deficiencies among 

the population, with severe health problems. A suggested strategy to alleviate micronutrient deficiencies in this 

region is agronomic bio fortification, particularly for staple food crops. This is the fertilization of soils or plant 

leaves with mineral micronutrient fertilizers. In majority of the coastal soils, deficiency of all sorts of nutrients 

especially micronutrients like zinc and iron are the most common phenomena. Micronutrients are essential mineral 

elements required for both plant and human health. However, they are often lacking in soils, crop, and food. 

Hence, bio fortification technology to increases the concentration of target mineral content in edible parts of crops 

to enhance the micronutrients content, yield and quality of brinjal as well as improved the dietary intake of target 

minerals. Hence this study was carried out to study the effect of bio fortification of brinjal cultivars through foliar 

nutrition of zinc and iron in coastal soil. The pot experiment was conducted in the Department of Soil Science 

and Agricultural Chemistry, Annamalai University. The soil sample for conducting pot experiment was collected 

from a farmer’s field at Ponnanthittu, Coastal Village near Chidambaram in Cuddalore District of Tamil Nadu. 

The experimental soil was sandy texture with pH 8.37 and EC – 1.58 dS m-1. The available nutrient status viz., 

alkaline KMnO4-N, Olsen-P and NH4OAC-K were low, low and medium, respectively. The available zinc (0.69 

mg kg-1) and iron content (3.87 mg kg-1) of soil is below the critical level, respectively. The treatments included 

were different brinjal varieties viz., V1-Annamalai brinjal, V2- Palur-1 and V3-CO-2 as factor-V, different levels 

of zinc foliar spray viz., control-Zn0%, Zn1-2.5% and Zn2-0.5% as factor-Zn and different levels of Iron foliar 

spray viz., control-Fe0%, Fe1-2.5% and Fe2-0.5% foliar spray as factor-Fe. The experiment was laid out in a 

factorial randomized block design (FRBD) with three replications. The results of the study clearly indicated that 

the foliar application of zinc as ZnSO4 @ 0.5% along with iron as FeSO4 @ 0.5% to Annamalai brinjal variety 

(V1Zn2Fe2) was significantly increased the highest growth, yield, and quality and nutrients uptake by brinjal as 

compared to palur and CO-2 varieties. 
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Rice is the major source of staple foods for the global population. After rice, maize also a significant crop in the 

world in terms of profitability and consumer consumption. Alluvial soils of Godavari delta region is the rice bowl 

of Andhra Pradesh, which is one of major contributors of rice production in India where rice-rice is the 

predominant cropping system. Continuous mono-cropping affects the yields of rice and increases the cost of 

cultivation by two to four folds. Rice-sweet corn system was one of the most productive and economical cropping 

system identified in the state of Andhra Pradesh and also the West coast region of India. Furthermore, controlling 

weeds in rice is a difficult task due to poor land preparation following less turnaround time and mono-cropping 

in low lying areas under uncontrolled canal irrigated conditions. Results of several weed management trials 

conducted in different countries have demonstrated the favourable effects of combined practices of cultural and 

mechanical weed control methods in organic rice cultivation has beneficial effect on crop yields and soil eco-

systems. This helps ultimately in achieving the goal of environmentally benign sustainable agriculture. Of many 

problems in organic farming, weed management is the major challenge as weeds have to be effectively controlled 

through non-chemical methods. Hence, the present study is intended to develop various options by adopting either 

single method or combinations of methods through non-chemical practices for effective and timely control of 

weeds in organic rice- sweet corn production system. Study was conducted both Kharif and Rabi seasons during 

2021-22 at Regional Agricultural Research Station, Maruteru, Andhra Pradesh under coastal irrigated ecosystem 

in deltaic alluvial soil with a view to develop suitable and viable organic weed management practices for rice-

based cropping system under Godavari delta region. The experiment as laid out in a randomized block design 

(RBD) with nine treatments and replicated thrice in combination of mechanical and cultural weed management 

practices. The most common weed species existing in the present study deltaic alluvial soils are Echinochloa 

colona, Echinochloa crusgalli, Dactyloctenium aegyptium, Cyperus rotundus, Cyperus difformis, Cynodon 

dactylon, Commelina benghalensis, Ipomoea auatica, Monochoria vaginalis, Marsilea quadrifolia, Ludwigia 

parviflora, Ammania baccifera, Alternanthera echinata and Bergia capensis. The results revealed that, mulching 

with locally available weed mulch (Eichhornia sps) + manual weeding at 20-25 days after planting recorded 

significantly higher grain yield of 5673 kg/ha which is on par with hand weeding twice at 20-25 DAP and 40-45 

DAP (5330 kg/ha) and superior over rest of the treatments in rice crop during Kharif season. Where as in Rabi 

season, sweet corn crop was taken with same treatments and highest sweet corn cobs/ha was recorded with locally 

available weed mulch (Eichhornia) + manual weeding at 20-25 DAP with 56,333 cobs/ha. Good weed control 

efficiency was recorded with same treatment with 75.0% with highest system yield of 19.19 t/ha which was on 

par with two hand weeding (64.1%) with 17.93 t/ha system yield in the rice-sweet corn system. Higher nitrogen 

addition of 51.2 kg/ha in the rice-sweet corn system and highest B:C ratio of 1: 4.73 was also reported with 

mulching with locally available weed mulch (Eichhornia sps) + manual weeding at 20-25 DAP. The next best 

alternative under organic weed management practice other than two manual weeding is incorporation of green 

leaf manure (Dhaincha) at 5-10 DAP + one hand weeding at 45-50 DAP reported system yield of 17.19 t/ha with 

B:C ratio of 1: 4.20. The study clearly shows that mulching with either weed mulch or green leaf manure with 

single hand weeding is more viable and remunerative option under non chemical/organic production system. 
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An experiment was conducted to find out the direct and residual effect of integrated nitrogen management on 

micro nutrient content of soil under rice – maize cropping system at Agricultural College farm, Bapatla during 

2018-19 and 2019-20 in kharif and rabi seasons. The experiment was laid out in randomized block design during 

kharif season and in split plot design during rabi crop. After the preliminary layout, paddy was sown in kharif and 

maize was sown in rabi season. Vermicompost and green leaf manure were applied two weeks before sowing of 

paddy. Treatments applied for paddy were considered as main plots and each one divided into two sub plots during 

rabi and they received 50% RDF and 100% RDF. Application of different treatments showed significant 

difference in micronutrient content of soil at all the growth stages of rice and maize during both the years of study. 

Application of 75% RDN through vermicompost + 25% RDN through inorganics (T6) to rice during kharif 

significantly improved available Fe, Mn, Zn and Cu content in soil and it was on a par with treatments which 

received 75% RDN through green leaf manure(GLM) + 25% RDN through inorganics (T5), 50% RDN through 

vermicompost + 50% RDN through inorganics (T8), 50% RDN through GLM + 50% RDN through inorganics 

(T9) where as in rabi season, treatment which received 75% RDN through green leaf manure(GLM) + 25% RDN 

through inorganics (T5) showed highest residual effect in terms of available micronutrient content and it was on a 

par with all the integrated nitrogen management treatments i.e., T6, T8 and T9. Different levels of fertilizers applied 

during rabi season have not shown an significant influence on micronutrient content of soil. But application of 

100% RDF improved micronutrient content in soils numerically over 50% RDF.  
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Effect of Sources of Nutrients on Growth and Yield of Cotton in Coastal Karaikal Region 
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The Cotton crop plays vital role in the economy of the farmer as well as country, thus it is popularly known as 

“White gold”. Chemical fertilizers are used individually for the supply of plant nutrient elements, as they are more 

economical, affordable, easy to use and quick in response. The consumption of chemical fertilizer per hectare 

increased from 123.41 kg ha-1 in 2016-17 to 133.44 kg ha-1 in 2019-20 as per provisional figures for 2020-21 

(Fertilizer statistics 2019-2020). While, organic fertilizer performed slower response on crop yield, even though 

they are good in maintaining soil properties. So, it is important to perform mid-way technique between organic 
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and inorganic extremities that may sustain good fiber quality without deteriorating soil fertility and/or 

productivity. The experiments were conducted at farmer’s field of Varichikudy village, Nedungadu commune of 

Karaikal district, U.T. of Puducherry during 2020. The study area comes under Thirunallar soil series which 

occupies 26.14 per cent of soils of Karaikal district. This soil is classified as fine, smectitic isohyperthermic, Typic 

Haplusterts. The soils of experimental field was alkaline (pH -8.4), non-saline in reaction and sandy clay loam in 

texture. The P and K fixing capacities of the soil were 150 and 100 kg ha- 1, respectively. The fertility status of the 

soil is low in KMnO4-N (268.4 kg ha-1) and medium in organic carbon (0.69 per cent) and high in Olsen-P (48.5 

kg ha-1) and NH4OAc-K (351 kg ha-1). Following the inductive methodology of Ramamoorthy et al. (1967), the 

experiment was conducted in two phases, with Rice (ADT 45 as gradient crop) and Cotton (hybrid -RCH 659 as 

test crop). There were 24 treatments consists of four levels of N (0, 60, 120 and 180 kg ha-1), P2O5 (0, 30, 60 and 90 

kg ha-1), K2O (0, 30, 60 and 90 kg ha-1) and FYM (0, 6.25 and 12.5 t ha-1). The moisture and N, P2O5 and K2O 

contents of FYM were 26, 0.56, 0.32 and 0.51%, respectively. The growth and yield parameters viz., plant height, 

No. of branches per plant, No. of bolls per plant and boll weight and seed cotton yield were recorded at harvest 

stage. The range of plant height, number of branches per plant and number of bolls per plant were 89.0 to 108.5, 

20.8 to 23.4 and 24.0 to 32.0, respectively in absolute control plots. The plant height ranged from 132.5 to 170.5, 

141.5 to 174.5 and 151.0 to 182.0cm in NPK alone, NPK + FYM @ 6.25 t ha-1 and NPK + FYM @ 12.5 t ha-1, 

respectively. The number of branches per plant was 21.3 to 30.8, 25.0 to 34.3 and 26.1 to 39.3 and that of number 

of bolls per plant was from 33.0 to 56.0, 35.0 to 60.0 and 39.0 to 65.0 in NPK alone, NPK + FYM @   6.25 t ha-1 

and NPK + FYM @ 12.5 t ha-1, respectively. The mean boll weight was 4.8,4.9,5.3 and 5.7 g in control, NPK 

alone, NPK + FYM @ 6.25 t ha-1and NPK + FYM @ 12.5 t ha-1, respectively. In absolute control plots, the yield 

ranged from 8.12 to 10.90 q ha-1 with a mean value of 9.45 q ha-1. In plots where NPK alone were applied, the 

yield ranged from 11.15 to 32.35 q ha-1with the mean value of 22.29 q ha-1 recording an increase of 13.5 per cent 

over absolute control. The yield range in NPK + FYM @ 6.25 t ha-1 applied plots was from 13.95 and 34.75 q ha-

1 with a mean value of  25.06 q ha-1 which has recorded 16.5 and 7.08 per cent increase in yield over absolute 

control and FYM alone @ 6.25 t ha-1, respectively. With respect to NPK + FYM @ 12.5 t ha-1 applied plots, the 

yield ranged from 16.80 to 34.65 q ha-1 with the mean value of 27.49 ha-1 recording an increase of 19.08 and 6.9 

per cent over absolute control and FYM alone @ 12.5 t ha-1, respectively. 
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A field experiment was conducted during kharif season of 2021at Khar Land Research Station Panvel Dist. 

Raigad, Maharashtra State, to study the nutrient response on rice cultures under optimum and low input nutrient 

management in coastal saline soil north konkan region of maharashtra. The experiment was laid out in factorial 

randomised block design replicated The treatments consisted 2 RDF levels (50% RDF and 100% RDF) and  

5 varieites (IET 27847, IET 27051, CSR -10, Jaya and Panvel-1). The results indicated that the yield attributing 

characters and yield of rice varieties influenced significantly. The IET27051 rice culture recorded significantly 

superior number of panicles sq.m-1 (381.33) and highest grain (6.74 t ha-1) and straw (8.89 t ha-1) yield than the 

rest of the varieties. The test weight of Panvel-1 variety was significantly highest (26.20 g) than other remaining 
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rice varieties. The grain and straw yield recorded from IET27847culture and Panvel-1 variety were statistically at 

par with each other. In case of fertilizer levels, application of 100% RDF recorded significantly highest  panicle 

weight (2.58 g), number of panicles  sq.m-1 (347.47), grain yield (5.55 t ha-1) and straw yield (7.42 tha-1) than 

application of 50% RDF treatment.  
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Maize (Zea mays L.) also known as corn, is one of the most versatile emerging crops having wider adaptability 

under varied agro-climatic conditions. It is an important crop for billions of people as food, feed and industrial 

raw material. Potassium (K) is most abundantly absorbed cation and third essential macro nutrient that plays an 

important role in the growth, metabolism and development of plants.  Without adequate potassium, the plants will 

have poorly developed roots, grow slowly, produce small seeds and have lower yields. Plants absorb potassium 

only from the soil and its availability in the soil is dependent upon the K dynamics as well as on total K content. 

The potassium solubilizing microorganisms (KSMs) are rhizospheric microorganism which solubilize the 

insoluble potassium to soluble forms of K for plant growth and yield. The KSB are most important bio fertilizers 

for solubilizing fixed form of K in soil system. The KSB are an indigenous rhizospheric microorganism which 

show effective interaction between soil-plant systems. A field experiment was conducted in the clay soil at 

Agricultural College Farm, Bapatla during Rabi 2021-2022 to investigate the effect of 0%, 75% and 100% RDK 

as doses of potassium in maize with two doses of FYM and two doses of potassium solubilizing bacteria (KSB). 

The experiment was laid out in Factorial Randomized Block Design with three replications. As such, the 

treatments consisted of three factors viz., doses of RDK, FYM and KSB applications. The maize hybrid Pioneer 

3396 was tested with three doses of potassium viz., 0% (K1), 75% (K2) and 100% (K3), two doses of FYM viz., 

0 t ha-1 (F1), 10 t ha-1 (F2) along with KSB application treatments viz., 2 kg ha-1 (KS1) and 5 kg ha-1 (KS2). The 

yield components viz., kernel yield, stover yield, test weight and harvest index were also found to be significantly 

influenced by the doses of potassium, FYM and KSB. Potassium solubilizing bacteria population was influenced 

by the doses of potassium, FYM and KSB and their interactions at knee-high stage, flag-leaf stage and silking 

stage. The influence of potassium fertilization, FYM and KSB also showed remarkable effect on the potassium 

dynamics in soil. Water soluble potassium and exchangeable potassium were significantly influenced by 100% 

RDK, 10 t ha-1 FYM and 5 kg ha-1 KSB at knee-high stage, flag-leaf stage, silking stage and harvest stage. The 

non-exchangeable potassium and fixed potassium were significantly influenced by the doses of potassium. The 

total K content was non-significantly influenced by the doses of potassium, FYM and KSB. 
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A field experiment carried out during two consecutive Kharif and Rabi seasons of 2019-20 and 2020-21 on sandy 

loam soils of dryland farm at S.V. Agricultural College, Tirupati, Andhra Pradesh.Results indicated that higher 

soil available nutrient status (available nitrogen, available phosphorus and available potassium) at harvest of maize 

was recorded with green seeker directed N application (N3), which was however on par with soil test based 

fertilizer application (N4) and recommended dose of fertilizer application (N2). Significantly lower soil available 

nutrient status was resulted with control (N1). With regard to weed management practices, higher and lower soil 

available nutrient status was recorded with brown manuring (W9) and unweeded check (W1) respectively among 

the weed management practices during both the years of study and in pooled mean. Both Nitrogen and weed 

management practices executed in preceding maize did not exert any significant influence on performance soil 

available nutrient status after groundnut during both the years of experimentation. 
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Agriculture and climate change’s relationship is entwined in many ways.  The climate change is the primary driver 

of the biotic and abiotic stresses that have a negative impact on a region's agriculture. Under both ideal and 

stressful circumstances, Phytohormones (PHs) play a critical role in the regulation of numerous physiological and 

biochemical processes that control plant development and yield. However, hormones are quickly broken down by 

environmental factors such as temperature and light, leading to a loss of their activity. To prevent this, hormones 

are encapsulated and conjugated in nanoparticles, to increase their efficacy. This also minimised issues like 

sorption and leaching while enhancing the growth performance of diverse crops. In Triticum aestivum under salt 

stress, foliar application of AgNPs activated the antioxidant defense system and altered proline metabolism and 

N absorption by decreasing ABA content. In case of drought stress, interactions between TiO2NPs and 

phytohormone (IAA and GA) improved photosynthesis, antioxidant enzymatic activities and glucose metabolism. 

The nano encapsulated Nitric oxide interacts with the plant hormones and play a significant role in imparting heat 

tolerance. With regard to crop enhancement, the interactions between plants, phytohormones and NPs offer 

genuine hope for achieving agriculture sustainability. 



THEME I
Development in agriculture, horticulture and plantation 
crops and their tolerance to biotic and abiotic stresses

SESSION II
Management of horticultural crops and

plant protection measures
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India is the second largest producer of Fruits and Vegetables next to China. In India the states viz., Andhra Pradesh, 
Tamil Nadu, Orissa and Puducherry contributing major part in case of fruits and vegetable production which is 
nearly 19 to 21% of total horticulture production. East Coast Plains and Hills region covers parts of Orissa, Andhra 
Pradesh and Tamil Nadu and Pondicherry. There are six sub-zones viz., Orissa coastal region, north coastal Andhra 
and Ganjam, South coastal Andhra region, North coastal Tamil Nadu region, Thanjavur region, south coastal 
Tamil Nadu region. The major horticulture crops of this zone are vegetables (Cucurbits, Okra, Brinjal, Tomato, 
Cluster beans, Radish and Green Leafy vegetables), Banana, Mango, Sapota, Guava, Amla (Fruit Crops), Orchids, 
Marigold, Chrysanthemum, Tuberose (Flower crops), Ocimum, Ashwagantha, Lemon grass, Palmarosa, vetiver 
(Medicinal and aromatic plants) Coconut and Cashew nut (Plantation crops). Oil palm cultivation is being 
promoted in the Coastal Andhra. This zone is lambasted by cyclones/storms repeatedly during North East 
Monsoon causing havoc and huge loss of lives, Horticultural crops, and damage to soil fertility and many more 
irrecoverable losses. The zone is prone to natural calamities causing setback to developmental programmes and 
also requiring huge financial compensation for relief and reclamation works. There is good scope for introduction 
of latest production technologies and resistant varieties/ hybrids, Post-harvest and processing technologies suitable 
for East coast plains and hills. Adopting appropriate mechanization technology, the productivity can be increased 
considerably even in marginal farms. The region receives good rains from monsoon and the water table is high in 
most of the areas. Use of drip and sprinkler irrigation can help in increasing water use efficiency, whenever 
required. Good water management practices would help in expanding the area under irrigation.  
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India as a traditional producer, consumer and exporter of spices in the world holds a major stake in the global 
spices market with an estimated production of 10.87 mt from an area of 4.4 mha (2021-22) that occupy around 
13.0% area and 2.0% production of horticultural crops of India. The trend in area and production of spices is 
positive, compared to area increase; production increase is an impressive, indicating the R & D effort in spices 
development in the country. After consuming internally more than 70% of the spices produced, India still manage 
to be the largest exporter of spices in all its forms – raw, ground, and processed, and as active ingredient isolates. 
The consumption of spices is growing in the country with increase in purchasing power. It is envisaged that 
everyone in India would be consuming one spice or the other with a high per capita consumption. This may 
increase further due to rapid urbanization which needs spices as natural food preservatives. Ninety percent of our 
spices production consumed within India which is an indication of huge domestic market. The major challenges 
confronted in the spice production sector are climate change resulting in drought/excess moisture, soil and plant 
health management, emergence and epidemics of pests and diseases, adulteration competition from other major 
spice producing countries etc. In view of these challenges, there is a need to develop cutting edge technologies 
that are simple, cost-effective and farmer-friendly. While there is little scope for enhancing the area under spices 
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in the traditional belts of the country, we need to focus on newer niches where the potential for spices cultivation 
is immense like spreading to non-traditional areas in the North Eastern Hill Region (NEHR) where opportunities 
and skill sets for the future exists. In addition, research programmes are to be intensified in the area of high value 
compounds in spices for possible drug formulations and to develop Nutrigenomics and Pharmacogenomics as a 
composite technology in the area of bioactive compounds. Nurturing and improving sound techniques on precision 
farming, protected cultivation and urban horticulture can help in surmounting the challenges posed by other 
growing countries. A well-reasoned and cohesive application of cutting edge research, institutional support for 
development and creative policy initiatives can ensure a vibrant spices sector in the country. 
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Traditional crop husbandry today is not considered as a chosen profession by youth due to high risk, low 
profitability, high level of drudgery, and low level of self-esteem. Though, protected cultivation is capital intensive 
but has capacity not only to increase the productivity of vegetables by many folds but also improves the quality 
of vegetables with higher input use efficiencies. Apart from controlling microclimate other objectives of 
greenhouse farming are maintaining the right carbon dioxide levels, water, controlling pests and providing plant 
nutrients. In India, the area covered under protected agriculture including mulching is 2.15 lakh ha. Rice, spices, 
plantation and vegetable crops are the main crops of the coastal region. Rice equivalent yield (REY) of rice-rice 
cropping system ranged from 7.5 to 9.5 t/ha whereas REY of rice-vegetable system is between 14 and 15 t/ha. 
The yield gap of 0.5 to 2.6 t/ha exists in traditional cropping practices). Rice-vegetable cropping system has 
potential to enhance farmers’ income substantially in the coastal region. The goals of “Produce More with Less” 
and “More Crop per Drop” can be realized by adoption of greenhouse technology. Greenhouses are subject to 
damage by strong winds and heavy rainstorms depending on the location, cropping activities, and the structural 
design. The naturally ventilated bamboo framed greenhouse is designed for high rise vegetable production. 
Furthermore, the bamboo greenhouse is designed with a 4.57 m (15 ft.) gutter height to maintain a uniform 
greenhouse-microclimate and to avail maximum space for crop (cucumber, tomato) growth. The roof angle of 
19.26° is provided to ensure good water drain-off during the rainy season. In addition, bamboo side hoe keys are 
used to break the centre of gravity (cg) of wind loads acting on the side column, allowing it to withstand wind 
speeds of up to 140 km/h. The area cover under the greenhouse is 740 m2. The dead load, live load (300 N/m2) 
and wind load (IS: 875 (Part 3)-1987) are considered in structural analysis of different bamboo greenhouse 
member’s viz. side columns, middle columns, bottom chord, grits, top purlins, middle purlins and end purlins, 
principal rafter and struts. The Kalak (B. bamboos) bamboo is selected for side columns, middle columns, and 
bottom chords and Mes (D. stocksii) bamboo for other members. As per force analysis, the bending stress due to 
wind load is 72.27 MPa on the side column (outer diameter = 95 mm and wall thickness 10 mm) which is within 
permissible limit of bending strength of Kalak bamboo (80.1 MPa). Cost of construction, including foggers and 
drip system is Rs.700/m2. Tomato, capsicum and cucumber crops can be taken in the naturally ventilated 
greenhouse. Soilless cultivation offers a better control of plants nutrition and diseases due to its capability to 
control water availability, pH and nutrients concentration in root zone. Nematode problem and other soil borne 
diseases are completely eliminated in soilless culture. The most common types of media used is cocopeat (also 
referred as coco soil) which is natural fibre made of coconut husks. Fruit yield for tomato, cucumber and capsicum 
were 140–180, 150–180 and 70–80 quintal per 1000 m2, respectively and overall B: C ratio of 2.4 was obtained 
for the production system. It is possible to get back the investment on greenhouse within a period of 2 to 3 years 
period. 
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T1S2-AB4 

Effect of Organic and Inorganic Fertilization on Yield Performance of Bio-Fortified 

Sweet Potato in Alfisols of Coastal Odisha  

K. LAXMINARAYANA*, G. SUJA, KALIDAS PATI and M. NEDUNCHEZHIYAN 

Regional Centre, ICAR – Central Tuber Crops Research Institute, Bhubaneswar, Odisha – 751019 

*Email: klnarayana69@rediffmail.com 

A field experiment was conducted during rabi season of 2021-22 at Regional Centre, ICAR- Central Tuber Crops 

Research Institute, Bhubaneswar, Odisha to study the effect of inorganic and organic manures on yield and 

proximate composition of naturally bio-fortified sweet potato varieties. The experimental soil is strongly acidic 

(pH 4.23), low in organic C (0.399%) and low to medium in available nutrients. The trial was conducted with  

4 bio fortified varieties (Bhu Krishna, Bhu Sona, Bhu Kanti and Bhu Ja) and 4 levels of fertility gradients. 

Significantly highest tuber yield was recorded by Bhu Sona followed by Bhu Kanti and Bhu Krishna. Application 

of 5.0 t ha-1 FYM+50:25:50 kg NPK ha-1 was found superior to other treatments in respect of tuber and vine yields, 

however, the biochemical constituents were found highest due to application of 5.0t ha-1 FYM+75:25:75 kg NPK ha-1. 

Highest organic carbon (0.571%) and available N (244.8 kg ha-1) were observed due to integrated application of 

FYM @ 5.0 t ha-1 + NPK @ 75:25:75 kg ha-1, while available P, K, S, exchangeable Ca & Mg and available 

micronutrients were recorded highest due to application of 5.0t ha-1FYM +100:37.5:100 kg NPK ha-1. Maximum 

build-up of soil microflora enzyme activities (DHA, FDA, Urease and phosphatase) in soil were observed due to 

application of 5.0t ha-1 FYM+100:37.5:100 kg NPK ha-1. Highly significant relationship between tuber yield with 

DHA and FDA was observed. Available P build up in the soil was influenced by acid phosphatase (r=0.836**) 

rather than alkaline phosphatase (r=0.704**). Dehydrogenase and urease showed significant relationship with 

available K (r=0.834** and 0.835**, respectively). In conclusion, integrated application of 5.0t ha-1 FYM + 

75:25:75 kg NPK ha-1was found optimum to produce highest yield and quality attributes as well as to improve the 

soil fertility and microbial activities. Among the naturally bio fortified sweet potato varieties, Bhu Sona was found 

better with tuber yield under acid Alfisols of Odisha. 

 

T1S2-AB5 

Gamma Radiosensitivity Study on Papaya cv. Ranchi Local and Arkasurya 

PRATIVA SAHU*, D.K. DASH1, J. LENKA2, S.N. DASH1 and S.K. TRIPATHY1 

* ICAR- Indian Institute of Water Management, Bhubaneswar, Odisha-751023 
1 College of Agriculture, OUAT, Bhubaneswar, Odisha-751003 

2 ICAR-IISWC, RC, Koraput, Odisha – 764020 

*Email: Prativa.Sahu@icar.gov.in 

Gamma radiation is the most commonly used mutagen in plants as it causes a high frequency of induced mutations. 

It can be used to overcome the difficulties in papaya breeding to get true to type plantlets especially in dioecious 

varieties. An optimum dose is highly desired to produce the high frequency of mutations with minimum killing 

of treated individuals. Therefore, the present investigation was undertaken at Horticulture Research Station, 

Odisha University of Agriculture and Technology, Bhubaneswar during 2017-2019.In the preliminary dosimetry 

study, seeds from two papaya varieties, Ranchi Local and Arka Surya were irradiated in a gamma chamber at 

Bhabha Atomic Research Centre (BARC), Mumbai with 7 different radiation doses ranging from 10 Gy to 70 Gy 

at every interval of 10 Gy. Prior to irradiation in one experiment, seeds were soaked overnight in water and 
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surface-dried and in another experiment, seeds were immersed in water during irradiation. Radio sensitivity test 

of germinated seeds showed that LD50 was 28.35 and 33.13 Gy for pre-soaked seeds and 24.05 and 23.78 Gy for 

seeds immersed in water for Ranchi Local & Arka Surya respectively. Ranchi Local var. in SIW condition at 20 

Gy had lowest plant height (95.60 cm; reduction of 49.7% over control), lowest bearing height (40cm; reduction 

of 62.6% over control), minimum no. of nodes to first flower (22; 56% reduction over control), lowest length of 

middle internodes (1.90cm; 51.8% reduction over control), maximum stem diameter (6.47 cm; 123 % increase 

over control) as compared to all other treatments. Ranchi Local in pre-soaked condition at 30 Gy had highest yield 

per plant (31.50 kg; 24 % increase over control) as against Arka Surya (61.40kg; only 9.8 % over control). Ranchi 

Local var. in SIW condition at 20 Gy had maximum fruit weight (1118.0 g; 145.2 % increase over control), 

maximum fruit volume (1170ml), lowest fruit cavity index (22.79; 40.6% decrease over control), and maximum 

fruit firmness (3.14 kg/cm2; 48 % increase over control). From morphological and biochemical parameters 10 

mutant lines were detected and evaluated in M3 generation. Genetic diversity of the 10 mutant lines was confirmed 

by ISSR markers. RLGy 20-1 and RLGy 30-121 mutant lines were found to be best in terms of fruit yield and 

quality attributes. Whereas, mutant line RLGy 30-93 was the best line in terms of consumer preference as it is 

having deep orange pulp with low cavity index. The mutant lines can be used for papaya improvement programme. 

 

T1S2-AB6 

Performance of Chilli Crop Irrigated with Saline Water through Drip System 

K. ANNY MRUDHULA* and P. VENKATA SUBBAIAH 

AICRP on Saline Water Scheme, ANGRAU, Bapatla, Andhra Pradesh – 522101 

*Email: anny.mrudhula1@gmail.com 

Salinity is the major abiotic stress for crop production in many parts of the world. The surface water availability 

for irrigation has declined and groundwater is increasingly used by farmers for irrigation. About 75 per cent of 

the available groundwater is saline, with an electrical conductivity > 3 dS m-1. Continuous application of saline 

water can lead to the build-up of salts near the surface. Drip irrigation system is the most efficient to mitigate the 

fresh water scarcity and improve productivity. Chilli is an important spice and vegetable crop cultivated 

extensively in coastal regions of Andhra Pradesh under regular irrigation. It is a moderately (or medium) sensitive 

crop to salt-stress and sensitive to water-stress. In view of this, the experiment was carried out in randomized 

block design with five treatments (BAW (0.6 dS m-1), 2, 4, 6 and 8 dSm-1) replicated thrice. The experimental soil 

was sandy clay in texture with soil pH and EC of 7.4 and0.3 dS m-1, respectively. The results indicated that the 

growth and yield of chilli crop were significantly influenced by water salinity level. The use of best available 

water (1.0 dS m-1) recorded significantly the highest plant height (86.7 cm), number of branches per plant (5.6), 

number of green pods per plant (79.6) and green pod yield (28.6 t ha-1)when compared to all other treatments but 

it was on par with 2dS m-1 EC saline water. These parameters significantly reduced with increase in water salinity 

with the lowest plant height (55.7 cm), no. of green pods per plant (50.7) and yield of green pods 12.3 t ha-1 at 

water salinity of 8.0 ECiw. The soil salinity after harvest of the crop varied from 1.2 to 2.8 dS m-1 and pH varied 

from 7.1 to 8.1 during the study period. 
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T1S2-AB7 

Characterizing Multifaceted Bacillus Strains from the Diverse Niches of 

Andaman and Nicobar Islands for Crop Health Management 

K. SAKTHIVEL*, K. MANIGUNDAN, R. K. GAUTAM, P. K. SINGH and A. KUMAR 

ICAR-Indian Institute of Oilseed Research, Hyderabad – 500030 

*Email: veluars@yahoo.in 

Bacillus strains isolated from diverse niches which include rhizosphere and extreme environments of Andaman 

& Nicobar Islands, India, were characterized for plant growth promotion, abiotic stress tolerance and antagonistic 

activity traits. Out of 90 isolates screened in-vitro, 12 isolates exhibited consistent antagonistic activity against 

three plant pathogens viz. Ralstonia soloanacearum, Xanthomonas oryzae and Colletotrichum gloesporioides. 

Genetic identity of all 12 isolates was confirmed as Bacillus subtilis, Bacillus amyloliquifaceans and 

Lysinibacillus sphaericus based on 16Sr RNA gene sequences. Among PGP traits tested, all the 12 strains showed 

positive for IAA synthesis, whereas 9 strains could show side rophore production and P solubilization. 

Interestingly, the PCR test confirmed the presence of 62 antimicrobial peptides (AMP) biosynthesis genes.  

While all tested species of Bacillus harbored the bacD biosynthesis gene, the B. subtilis (Ba_Abi) and  

B. amyloliquefaciens (Ba_Abi) harbored the maximum AMP biosynthesis genes analyzed in the study.The percent 

seedling growth promotion studies on tomato, brinjal and seedlings showed that four strains: Bs_Abi (88.98%, 

52.76%, 60.77%), Bs_Asi (63.73%, 49.44%, 48.60%), Bs_Ane (70.16%, 46.02%, 47.39%) and Bs_Ahv (58.14%, 

38.97%, 52.68%) respectively found best among others. Also, these four strains showed high biocontrol efficacy 

against leaf spot pathogen C. gloesporiodes which proved the positive correlation of presence of more AMP 

biosynthesis genes with high biocontrol potential. These four Bacillus strains (Bs_Abi, Bs_Abi, Bs_Ane and 

Bs_Ahv) may further be tested and efficiently utilized under field conditions for broad spectrum plant health 

management in multiple cropping ecosystems. 

 

T1S2-AB8 

Mass Trapping for Integrated Management of Pink Bollworm, 

Pectinophora gossyipiella Saunders (Lepidoptera: Gelechiidae) in Cotton 

M.S. MAHALAKSHMI1 and N.V.V.S. DURGA PRASAD2 

1RARS. ANGRAU, Lam, Andhra Pradesh – 522034 
2KVK, Darsi 

*Email: msmlaxmi@gmail.com 

The pink bollworm(PBW), Pectinophora gossypiella Saunders (Lepidoptera: Gelechiidae) is a most injurious pest 

of cotton worldwide causing enormous monetary loss both in terms of quantity as well as quality. It is known to 

cause up to 35-90 per cent reduction in seed cotton yield. Mass trapping and disruption of mating communication 

are the two major methods of achieving insect pest population suppression by using pheromone besides 

monitoring of pest population. To be successful, mass trapping must remove enough males from a population to 

significantly reduce mating success, thus reducing the next generation population level and delaying the pest 

population build up during later generations. A field experiment was conducted at Regional Agricultural Research 

Station, Lam, Guntur for two successive seasons i.e. Kharif 2016-17 and 2017-18. The variety, Suraj was sown 

in July second fortnight at 105 × 60 cm spacing in large plots. The trial was laid in a randomised block design 

with seven treatments which were replicated thrice. Three different traps such as delta traps with sticky liner, 
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funnel traps and sleeve traps were selected with two different densities such as 50 and 20 traps/ha. The lures such 

as PCI pectino lure and Phero sensor PBW lures were used for the study. The season long pectinolure was used 

with low trap density i.e. lure with 120 days long capacity was used in low trap density (i.e 20 traps/ha) in both 

delta and funnel traps. The phero sensor PBW lure with a changing period of 45 days was used in sleeve traps at 

both the densities. The moth catch was recorded daily from all the traps and the larval incidence and locule damage 

from green bolls was recorded through destructive sampling at weekly interval from all the treatments. The mean 

moth catch was highest from sleeve traps when compared to funnel trap and delta traps with sticky liners 

irrespective of trap densities. The mean trap catch was significantly high from sleeve trap at high trap density of 

50 traps/ha with Phero sensor PBW lure with 45 days lure changing period when compared to funnel trap and 

delta trap with PCI pectino lure at high trap densities. The mean number of larvae and locule damage was 

significantly low coupled with high seed cotton yield from the plots with sleeve trapsat both the trap densities i.e. 

50 and 20 traps/ha when compared to all the other treatmental plots. The experimental results showed that there 

are some significant differences in capture efficacy of different traps. Sleeve traps captured extremely higher 

number of moths, while funnel and delta traps fail to capture adult moths to considerable extent. Though, the trap 

catch was low from delta and funnel traps when compared to standard trap density, the larval population in green 

bolls was significantly less from the plots where the traps were placed at higher densities than from the standard 

density of 10 traps/ha (Table.1) which can be attributed to the mating disruption in adult pink bollworm moths at 

the higher trap densities, hence the larval population was low at higher trap densities. Small field sizes, moth 

migration or continuous emergence of moths may also influence the trap catch which may not reflect in terms of 

larval population. Secondly, different trap designs can provide completely different information about the seasonal 

abundance of the pink bollworm. As a result, the population fluctuation is likely to vary significantly depending 

on the trapping device used and on the lure, and hence, traps are often poor indicators especially for estimating 

the pink bollworm population densities. In general, the main drawback of the use of adhesive traps is that the 

sticky surface is often overloaded with moths, dust or wing scales, which reduces trapping efficacy. Though the 

control rates are not very high enough to take up as a single strategy, mass trapping using sex pheromones has the 

potential to become an ideal tool in integrated pest management for successful control of pink bollworm in cotton. 

 

T1S2-AB9 

Performance Evaluation of Kisan Drone Spraying for Management of 

Chilli Thrips (Thrips Parvispinus). 

A. SAMBAIAH*, L. PRASANTHI, N. KAMAKSHI, CH. MADHURI, N. VENKATA LAKSHMI, 

K. GURAVA REDDY and K. PURNA CHANDRA RAO 

RARS, ANGRAU, Lam, Andhra Pradesh – 522034 

*Email: sambaiah3103@angrau.ac.in 

Unmanned Aerial Vehicles (UAV) have great potential to revolutionize the Indian agriculture to ensure national 
food and nutritional security by timely crop protection. The chilli Capsicum annum L. is one of the important 
commercial spice and vegetable crop grown in the country. India is one of the largest consumer and exporter of 
chilli in the world and alone contributes 42% of spice export Andhra Pradesh tops the list in dry chilli production 
of 7.97 lakh tonnes covered under 1.77 lakh ha with 4489 kg/ha productivity. Cultivation of chilli faces major 
several major constraints like high occurrence of insect pests and diseases, especially i.e., thrips Scirtothrips 
dorsalis, mites (Polyphagotarsonemus latus Banks) and abiotic stresses considerably reduce production of chilli. 
Recently the incidence of invasive pest Thrips parvispinus (Karny) was reported to be caused in significant 
damage during Rabi season 2021-2022. Thrips parvispinus is native to Asian tropics and has been reported from 
Indonesia, India, Thailand, Malaysia, Singapore, Taiwan, China, Philippines, Australia and the Solomon Islands 
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(Mound and Collins, 2000). Though it was reported from India by Tyagi et al., 2015 and Rachana et al., Sireesha 
et al. (2021) in chilli ecosystem. To manage these sucking pests, indian farmers used to apply minimum of 25-30 
rounds of pesticides which not only increase the cost of cultivation but mainly adding burden on farmers as 
pesticides spraying directly changes the physiological exposures like heart rate and oxygen uptake and on 
continuous practice cause acute poisoning and even deaths was reported. These issues can be evaded by deploying 
drone technology in agriculture. The present experiment was evaluating the kisan drone performance in managing 
western flower thrips with sequence insecticides sprays at different dosages. The present study conducted on chilli 
crop to manage western thrips with insecticides at 100% Recommended Dose of Pesticide (RDP) with human 
back pack sprayer and Unmanned Aerial Vehicle (UAV), 75 % RDP with UAV, 50% RDP with UAV and Control 
plot for asserting the efficacy of the chemical when sprayed at low volume spraying (25 L per ha) using UAV. 
The spraying was done during morning hours when thrips population was high and leaf curl was started to appear 
and the crop was about 47 DAT. The next spray was done after 10 days intervals. One day before spray 
thrips/flower/plant was recorded from 20 tagged plants per each treatment and mean values are recorded. 
Thrips/flower was also recorded after 1st, 3rd day, 5th day after spray and percent reduction were calculated by 
corrected % by using Henderson and Tilton formula. The bio efficacy of spinetoram 11.7% SC with 100 % 
recommended dose (200 ml/acre ) and 75 % recommended dosage (150 ml/acre) were on par with each other and 
recorded lowest thrips population/flower (5.8 and 6.4) with 50.75 and 46.19 percent reduction over control.2nd 
spray with thiacloprid 21.70% SC which recorded highest reduction of thrips population (52.22 %) with its 100 
% recommended dose (90 ml/acre) and 75 % of the recommended dose with drone (44.88%) and in comparison 
very low reduction of population in human back sprayer of 90 ml/acre dosage dilution of 200 litres of spray fliud. 
3rd sequence spray with Fipronil 80% WG (25 g/acre) showed 68.83% reduction with its 100% RDP and it is in 
coherence with 75% RDP of (18.75 ml/acre) with a reduction percentage of 62.34 % and human back sprayer 
showed 38.96% reduction with 25 g/acre with 200 litres spray fluid. 4rth spray was done with spirotertamat 
25.31% w/w OD which recorded highest reduction of thrips population (66.59 %) with its 100 % recommended 
dose and 75 % of the recommended dose with drone (61.68 %) compared 46.92 % reduction of population in 
human back sprayer with 160 ml/acre dosage diluted in 200 litres of spray fluid. 

 

T1S2-AB10 

Screening of Rice Landraces for BPH and Blast Resistance Suitable to Coastal Ecosystem 

B.N.V.S.R. RAVI KUMAR*, VASAVI SINGAREDDY, Y. SATISH, P. VENKATA RAMANA RAO, 
A.D.V.S.L.P. ANAND KUMAR, V. BHUVANESWARI, B. MOHAN GANESH, D. LALITHA, 

K. SUDEEPTHI, Y. SUNEETHA, M. CHARUMATHI and T. SRINIVAS 

Regional Agricultural Research Station, ANGRAU, Maruteru, Andhra Pradesh – 534122 
*Email: bnvsr.ravikumar@angrau.ac.in 

Climate change is most serious global challenge in 21st century. Studies show that crop yield will be reduced by 
increased incidence of pests and diseases which will impact food security. The climate changes can be devastating, 
at times, especially by pests like brown planthopper (BPH) (Nilaparvata lugens) and Blast caused by Pyricularia 
Oryzae leading to severe damage to rice. Apart from causing direct loss, Nilaparvata lugens also acts as vector 
for stunted viral diseases. The incidence of BPH is positively correlated to temperature & relative humidity and 
negatively correlated to rainfall. Till date, 37 BPH resistance genes and 109 blast genes were identified for 
developing resistant lines in rice. Although remarkable attainment made, but quick transformation of virulent 
pathogens is a primary concern along with climate change. Govindharaj et al (2021) reported that BPH has the 
potential to spread to, low to moderate, suitable habitats in future by 2050 and 2070 respectively. In view of the 
above, screening of rice landraces is extremely important to identify genetically divergent sources of resistance 
with superior agronomic traits for direct or indirect use as resistance sources in breeding programs. At Maruteru, 
500 rice landraces were screened for BPH resistance through field screening and Standard Seed Box Technique 
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(SSBT) along with susceptible check TN1. Once the standard susceptible check starts wilting (90 %) data was 
recorded as seedlings survival rate. Screening of BLAST was done by clip inoculation method, infected Blast leaf 
spore suspension was sprayed over the bed with suspension concentration of 108/ml. The field observations were 
recorded after 15 days of inoculation period. In blast screening high disease incidence with 9 indicates 
susceptibility and the lowest score 0, 1 indicates the resistance of the genotype (IRRI 1996, IIRR 2022). During 
Rabi 2021-22, out of 500 landraces screened for BPH, eight landraces showed score 3 (moderately resistant) viz., 
IC455361, IC455388, IC213848, IC86059, IC455227, IC593980, IC205854, IC459172X. For leaf blast three 
accessions recorded score 1 (IC466443, IC465104 & IC594006) and for neck blast three accessions recorded 
score 0 (IC253375, IC463831 & IC134177) which were considered as promising entries for blast resistance. 
Further, two landraces IC455361 & IC455388 showed moderate resistance to BPH (Score 3) and resistance to 
leaf blast (score 2). These landraces can be used in breeding programs to develop resistance cultivars, mapping 
populations, GWAS studies to identify QTL regions, expression studies for candidate gene and fine mapping 
studies and further introgression into elite varieties. 

 

T1S2-AB11 

Mycorrhizae and its Key Role in Biological Control of Plant Diseases 

KOTTAMSUSHMA*, Y. SIREESHA and K. GOPAL 

Dr.YSRHU- College of Horticulture, Anantharajupeta, Andhra Pradesh – 516105 
*Email: Suhmakottam1927@gmail.com 

Plant diseases are now one of the major global hazards to crop production. Agricultural practices like usage of 
excessive fungicides, pesticides and fertilizers aggravated the cost of production and caused negative impacts on 
the ecosystem and consumer health. Hence, it is a pressing priority to use biological management of plant diseases. 
Arbuscular mycorrhizae are natural symbionts that can be used as a low cost tool. Mycorrhizal associations are 
formed by the fungi belonging to the phylum Glomeromycota with plant roots. These are well known to ameliorate 
the plant growth and development. AM fungi shield the plants from pathogens by secreting allele chemicals and 
physically blocking their entry. AM also enhances the nutritional status of plants by up taking the nutrients such 
as P, Na, K, Mg, Ca, B, Fe, Mn, Cu, and Zn. So it is possible to manage plant diseases in a sustainable manner by 
combining the AMF in biocontrol strategies. 

 

T1S2-AB12 

Poison Bait Treatment was Found Superior against Grown up Larvae of 
Fall Armyworm in Maize 

K. MANJULA* 

S.V. Agricultural College, Tirupati, Andhra Pradesh – 517502 
*Email: k.manjula@angrau.ac.in 

Against Fall Armyworm, a new invasive serious insect pest of Maize, a field trial with Plot size, 5x5m was 

conducted with 7 different treatments and with the Common practices viz., Installation of pheromone traps well 

in advance, Collection and destruction of egg masses, Spray of neem based formulation @5ml per liter against 

eggs and neonate larvae, Spray of thiodicarb @ 1.5 ml per li against early instars. In each treatment (5X5m2 plot), 

randomly 5 plants were tagged. In these tagged plants, total number of leaves and damaged leaves per plant were 

counted before to treatments. The sprayings were directed into whorls and poison bait was applied in whorls. The 
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data was recorded at 7 days and 14 days after treatments imposition. When compared to pretreatment data of leaf 

damage per cent, at 7 and 14 days after treatment, In Spinosad treatment and Common Practices treatment, it was 

increased while in all others, reduced. At 7 days after treatment, the highest per cent reduction of damage, 72.24 

was recorded with T6 i.e. poison bait treatment (Thiodicarb 75% WP (@10 kg Rice bran + 2kg Jaggery +350 g 

Thiodicarb / acre). Second best treatment was T2 i.e. Thiamethoxam 25% W G@0.25g + Lambda Cyhalothrin 

2.5%EC 1ml/l which recorded 55.64 per cent reduction of damage. With Spinosad (T4) and Common practices 

(T7), 7.46 and 23.31 per cent increase in damage was recorded. Emamectin benzoate, Chlorantraniliprole and 

Chlorpyriphos showed 18.14, 33.24 and 27.28 per cent reduction. At 14 days after treatments, 75. 86 per cent 

damage was noticed in T7. Lowest damages were recorded in T6 and T2. When compared to Common practices 

(T7), poison bait recorded 83.81 per cent less damage followed by T2. 

 

T1S2-AB13 

Management of Sucking Pests in Blackgram with Novel Insecticides 

K. SUNIL KUMAR1*, V. MADHURI2 and M. SREENIVASA CHARI1  

1Agricultural Research Station, ANGRAU, Utukur, Kadapa, Andhra Pradesh – 516003 
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Blackgram, Phasiolus mungo is a leading pulse crop in India. India is the world’s largest producer (23.4 lakh 

tonnes) as well as consumer of blackgram (agricoop.nic.in). Andhra Pradesh produced 3.65 lakh tonnes in 3.93 

lakh hectares with a productivity of 929 kg/ha (des.ap.gov.in). In YSR District of Andhra Pradesh blackgram area 

is increasing every year during Rabi season by replacing Bengal gram area in the District. Abiotic and biotic 

stresses are the two key issues in lowering productivity. Among biotic stress, sucking pests like thrips, whitefly 

and aphids suck sap from the plants and also transmits bud necrosis, Yellow Mosoic and leaf crinkle viral diseases 

respectively, causing avoidable yield loss upto 26.16 per cent. Keeping in view an experiment was conducted on 

management of sucking pests like thrips and whiteflies in black gram with seven novel insecticides i.e., seed 

treatment with imidacloprid 600FS @ 5 ml per kg seed, spraying of difenthiuron 50% WP @ 1.25 g/l, 

spiromesifen 240 SC @ 1 ml/l, spinosad 45% SC @ 0.3 ml/l, spinetoram 12% SC @ 0.6ml/l, cyantraniliprole 

10% SC @ 0.6ml and fipronil 5% SC @ 2 ml/l at 25 and 45 DAS at Agricultural Research Station, Utukur, Kadapa 

during rabi, 2017-18 to 2019-20. Pooled analysis of the data revealed that spinetoram 0.6 ml/l was found to be 

effective with lower thrips population per plant (0.70) and recorded highest yield (1458 kg/ha) followed by 

spinosad (1.15) and cyantraniliprole (1.51). Spiromesifen 1 ml/l effectively reduced whitefly population per plant 

(0.48) followed by diafenthiuron (0.88) and spinetoram (1.47). In conclusion Spinetoram had effectively reduced 

thrips and whitefly population and recorded highest yield (1458 kg/ha) with highest BC ratio (1:2.69) followed 

by difenthiuron (1:2.54) and cyantraniliprole (1: 2.45). 
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Effect of Pink Pigmented Facultative Methylotrophs (PPFM) on Foxtail Millet 

Production under Dry Conditions during Rabi 

R. LAKSHMIPATHY*, N. TRIMURTULU and P. R. K. PRASAD 

Agricultural Research Station, ANGRAU, Amaravathi, Andhra Pradesh – 522020 
*Email: r.lakshmipathy@angrau.ac.in 

Certain groups of microorganisms support the plant to survive at extreme environmental condition moreover they 
improve the plant growth by establishing beneficial interaction with plants. Pink-pigmented facultative 
methylotrophic bacteria (PPFMs) are important one among them, which associate with plants parts mainly leaves 
comprise a significant habitat. PPFM accountable for a diverse beneficial effect on plant includes fasten seed 
germination and seedling growth, increase leaf area index and chlorophyll content, earliness in flowering, fruit 
set, and maturation, improves fruit quality, color, and seed weight, yield increase by 10% and mitigate drought 
by producing phyto-chemicals. Methylotrophic bacteria adapt to survive in stress conditions such as low nutrient, 
drought, and high temperature by producing biofilm, aggregate formation, ACC deaminase and producing 
ultraviolet (UV)-protecting compounds. In the present study five PPFMs bacteria were isolated and designed a 
special AMS medium for their multiplication. These isolates were exposed to various levels of PEG 6000 and 
found to have good growth at 30% PEG concentration. This indicates that the isolates might play a critical role in 
drought mitigation process. Further, a field experiment was conducted to evaluate the influence of PPFMs on 
growth and yield of foxtail millet under water deficit conditions during rabi season. PPFM was applied to the crop 
by soil application at the time of sowing and foliar application at 30 and 45 days after sowing. Application of 
PPFMs enhanced chlorophyll and proline content and enhanced over all plant growth. Plant height and leaves per 
plant were increased due to application of PPFM. Numbers of leaves per plant were more in the treatment where 
PPFM was applied to soil as well as to the foliage (13). Chlorophyll (2.591) and Proline (2.69 µ moles/g of fresh 
weight) content increased due to application of PPFM both to soil and foliage at 30 DAS. Panicle emergence was 
advanced by 8-10 days due to application of PPFM. Yield of foxtail millet was more in PPFM applied plots 
compared to control plot but it was not statistically significant except in case of foliar application of PPFM twice 
during 30th and 45th days after sowing. This study clearly elucidated the beneficial effects of PPFMs on crop 
growth, drought resistance and productivity. 

 

T1S2-AB15 

Citrus Rootstocks for Salinity Tolerance and Nutrient Uptake 

A. SRINIVASULU1*, C.M. PANDA1, L. MUKUNDHA LAKSHMI2 and A. MISHRA1 

1College of Agriculture, OUAT, Bhubaneshwar, Odisha - 751003  
2Dr YSRHU, Tirupati, Andhra Pradesh - 517502 

*Email: srinivasulu.horti@gmail.com 

The Citrus is considered as salt sensitive crop. The use of salt tolerant genotypes as rootstock to combat the 
adverse effect of salinity could be helpful for commercial citrus production in salt affected areas. The present 
investigation was carried out at the AICRP on Fruits, College of Agriculture, OUAT, Bhubaneswar during the 
year 2018-20. Wherein we studied the nutrient consistency of four months old nucellar citrus genotypes namely 
Rough lemon 8779, CRH-12, Gajanimma, Rangapur lime –Tirupatistrain, Rangapur lime - Texas strain, Sour dig, 
Sour orange 8751, Emmekaipuli, Chinnato sour orange, Carizocitrange, Balaji acid lime, Japanese summer sour 
orange and Australian sour orange subjected to salinity stress by NaCl and CaCl2 at 0mM, 50 mM, 100 mM and 
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150 mM concentrations in irrigation water. Our findings stated that the salinity accelerate the accumulation of 
Na+ and Cl- ions in both leaf and root tissues and slowed down the uptake of essential nutrients viz. K+, Ca++, 
Mg++. Carizocitrange, CRH-12, Chinnato sour orange, Emmekaipuli, Gajanimma, Balaji acid lime, Rangapur 
lime - Texas strain, Rough lemon 8779, Rangapur lime –Tirupatistrain, Japanese summer sour orange, Sour 
orange 8751, Sour dig and Australian sour orange were in increasing order of tolerance to salinity stress. 

 

T1S2-AB16  

Effect of Soil Salinity in Horticultural Plants and Its Reclamation by Using Amendments 

KOWSALYA NALLAPOTALA1*, K. SWARAJYA LAKSHMI1, K. NAGA MADHURI2, 
M. RAJA NAIK1, V. V. PADMAJA1 and T. RAVI KUMAR1 

1College of Horticulture, Dr. YSRHU, Anantharajupeta, Andhra Pradesh – 516101 
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An increase in the amount of salts in the soil causes salinity stress. Soil salinity or salinization is the term used to 
describe a rise in the salt content of soil. It mostly happens in dry and semi-arid regions where plants transpire 
and evaporate water at rates that are higher than the annual precipitation. Due to its negative effects on plant 
productivity, soil salinity is a major issue that poses a serious risk to the entire agricultural sector. Crop growth 
and development are hampered in several ways by high salt concentrations. Ionic toxicity and osmotic stress are 
two important effects on crops that are brought on by increasing salt content. Under such conditions, the increased 
osmotic pressure in plant cell limits the plant's ability to absorb water and minerals like K+ and Ca2+, while Na+ 
and Cl- ions move in the cells and have negative effects on the cell membrane and metabolism in the cytosol. 
Adverse impacts of salinity stress include reduction in the photosynthetic area, as well as decreased cell 
development, membrane function, relative water content, chlorophyll content, cytosolic metabolism and reduced 
ROS production. Saline soil can be recovered and its effects lessened by using specific soil additives. The most 
popular soil amendment for sodic soils is gypsum because it offers superior calcium and sulphur by replacing with 
sodium. It also improves soil penetration, drainage and lessens acidity. A range of organic sources including 
agricultural waste and woody materials are pyrolyzed at moderate to high temperatures under low oxygen 
conditions to produce biochar. It enhances the soil carbon isolation, cation exchange capacity (CEC), soil structure 
and water holding capacity (WHC). Under salt stress, Ca2+, Mn2+ and sodium ion (Na+) levels are reduced by 
biochar and K+ absorption is improved. 

 

T1S2-AB17 

Effect of Growth Retardants on Ornamental Quality, Root Growth and 

Vase Life of Indoor Foliage Plant Syngonium 

B. ANUSHA VELANGINI, T. PADMALATHA, T. SUSEELA and D. R. SALOMI SUNEETHA 

College of Horticulture, Dr.YSRHU, Venkataramannagudem, Andhra Pradesh – 534101 

*Email: tangapadmalatha@gmail.com 

Use of growth retardants in production of tropical ornamental foliage plants is not a routine practice and little 

attention has been given on growth retardants to regulate growth and improve appearance of foliage plants. 

Keeping this point in view, an investigation was carried out during the year 2021-22at College of Horticulture, 

Dr. Y.S.R. Horticultural University, Venkataramannagudem, and West Godavari District to study the effect of 
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plant growth retardants on the ornamental quality of syngonium plants. The experiment was laid out in Completely 

Randomized Design with thirteen treatments imposed as foliar sprays at 30 and 60 days after transplanting. The 

treatments included were T₁ (PBZ @ 50 ppm), T₂ (PBZ @ 100 ppm), T₃ (PBZ @ 150 ppm), T₄ (PBZ @ 200 ppm), 

T₅ (B-nine @ 1000 ppm), T₆ (B-nine @ 1500 ppm), T₇ (B-nine @ 2000 ppm), T₈ (B-nine @ 2500 ppm), T₉ (CCC 

@1000 ppm), T₁₀ (CCC @ 1500 ppm), T₁₁ (CCC @ 1500 ppm) and T₁₂ (CCC @ 2000 ppm) and T13(Control). 

Quality parameters like longevity of leaves (84 days) and vase life of cut foliage (32.45 days) were recorded 

highest in paclobutrozol @ 200 ppm (T4). Root parameters viz., root length (74.55), root spread (15.96 cm), fresh 

weight of root (37.10 g) and dry weight of root (8.95 g) were reported highest by cycocel @ 2000 ppm treatment 

(T11). Maximum visual plant grade (4.84) was recorded in paclobutrozol @ 150 ppm treatment (T3) and the visual 

colour grade was highest (4.84) in cycocel @ 2500 ppm (T12) followed by paclobutrozol @ 150 ppm (T3) (4.65) 

and visual root grade was recorded highest (4.75) in cycocel @ 2000 ppm (T11). 

 

T1S2-AB18 

Growth in Area, Production and Productivity of Cashew in the 

Konkan Region of Maharashtra State 

S.S. MANERIKAR*, P.J. KSHIRSAGAR, V.A. THORAT, S.R. TORANE, 

P.A. SAWANT and A. D. DHUNDE 

College of Agriculture, Dapoli, Maharashtra – 415712 

*Email:manerikarsneha1234@gmail.com 

The horticultural sector has the greatest export potential due to the enormous diversity of horticultural flora, agro-

climatic conditions, efficient low-cost labour, and excellent geographic location. India has a competitive 

advantage over other producing nations in terms of diversifying its product mix and taking advantage of the 

potential of its own indigenous germplasm. Maharashtra is quickly emerging as a "Horticultural State," since its 

fruits, such as Alphonso mango and cashew from Konkan, oranges from Nagpur, grapes from Nasik, and bananas 

from Jalgaon, are in high demand both within the country and overseas. Additionally, coconut from the Konkan 

coast has been included in the picture of the global fruit trade. In comparison to the rest of the state, the Konkan 

region of Maharashtra features special and distinctive agro-climatic characteristics. The Konkan region's agro-

climatic conditions are favourable for horticulture crops like mango, cashew, and coconut, among others. The 

Konkan region has historically been the state's primary zone. The present study was undertaken to study growth 

in area, production and productivity of cashew in the Konkan region of Maharashtra state. Growth in area 

production and productivity of Cashew nut in the Konkan region has been examined district-by-district for the 

past 40 years, from 1981–1982 to 2020–2021. The time series data was separated into two periods, with period I 

representing the pre-liberalization period from 1981–82 to 2000–01 and period II representing the post-

liberalization period from 2001–02 to 2020–2021.During the study period, the compound growth rates for area, 

production, and productivity of cashew in Konkan region showed positive growth. The district-wise analysis 

showed that the highest growth rate of the area and production was in the Raigad district (13.41 and 17.91 per 

cent per annum) followed by Ratnagiri (13.32 and 16.90 per cent per annum), Sindhudurg (5.85 and 6.52 per cent 

per annum), and Thane + Palghar districts (5.72 and 3.97 per cent per annum). The increasing growth rates of 

cashew output and productivity showed the impact of cashew research in the Konkan region. While the several 

government programmes like the Employment Guarantee Scheme (EGS) and Mahatma Gandhi National Rural 

Employment Guarantee (MGNREGA) programmes led to expansion of area under cashew in Konkan region 

which is evident from the positive growth rate of area. 
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T1S2-AB19 

Bitter Gourd: Is Vegetable Bitter Gourd (Momordica charantia Linn) or 
Wild Bitter Gourd (Momordica charantia var. muricata) as 

Herbal Medicine? DNA Bar-coding revealed the Facts 

VIVEK R. VARTAK1, R. SRIRAMA2, G. RAVIKANTH2, R. UMASHAANKER2, 
U. SENTHILKUMAR2 and K. CHANDRASHEKARA2 
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2School of Ecology and Conservation, UAS, GKVK, Bangalore, Karnataka – 560065 

*Email: vivekvartak@rediffmail.com 

Medicinal plants are the source of a large number of essential drugs in Western medicine and are the basis of 
herbal medicine, which is not only the primary source of health care for most of the world's population living in 
developing countries but also enjoys growing popularity in developed countries. Bitter gourd or Momordica spp. 
also known as balsam pear or Karela is a common vegetable in Indian food preparation and also used as herbal 
medicine in human being as well as aquaculture. Now-a-days Indian population prefer to supplement themselves 
by taking juice of vegetable bitter gourd. However the medicinal effectiveness of vegetable bitter gourd over wild 
bitter gourd is not studied. Hence, DNA bar coding technology was used to find out utilization of Momordica spp. 
in herbal drug trade using morphological and DNA bar coding tools. The HPLC analysis for the extracts of all the 
fresh as well as market samples was carried out to study the difference in the Charantins. The study indicates that 
M. charantia var. muricata is more utilised in trade and also showed highest peaks for Charantins in HPLC. 
Efforts should be made to conserve this variety and propagation of this variety. This would not only useful in 
conservation of this variety but also become the income generating activity for the farmers.  

 

T1S2-AB20 

Effect of Anti-Browning Agents on Shelf Life Extension and 
Colour Parameters of Tamarind (Tamarindus Indica L.) Pulp 

RAVEENDRA REDDY MALLELA*, BUTTI PRABHAKAR, KALEEMULLAH SHAIK, 
NACHUKURI HAMSALEKHA, M. MADHAN MOHAN and CH. BHARGAVA RAMI REDDY 
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Major challenge in tamarind storage is prevention of blackening or browning of tamarind at tropical conditions. 
The pulp of tamarind (Tamarindus indica L.) fruit has tartaric acid, which renders it acidic in taste, and hence, is 
widely used for domestic and industrial purposes. It also rich in reducing sugars, pectin, proteins, fiber, and 
cellulosic materials. Reaction of sugars with amino acids (especially lysine) through maillard reaction is 
responsible for the non-enzymatic browning of tamarind pulp. In this study fresh tamarind pulp was treated with 
anti-browning agents such as ascorbic acid (ASC) added @ 0.34 g/100 g, sodium chloride (NaCl) added @ 0.58 
g/100 g, ethylenediamine tetra acetic acid (EDTA) added @ 0.5 g/100 g and potassium metabisulphite (KMS) 
added @ 0.125 g/100 g of tamarind and were analysed for and total reducing sugar and color values to assess 
extent of the browning reaction. Compared to control sample (reducing sugars (16.57±0.3 %), the sample treated 
with 0.34 g of ascorbic acid per 100 g tamarind pulp had lower reducing sugars (7.13±0.2 %) shown lower 
browning reaction up to four-month storage at room temperatures. The colour change were quantified by the 
Hunter L* (whiteness/darkness), a* (redness/greenness) and b* (yellowness/blueness) system. In all treated 
samples luminosity (L-values) was increased in the range from ranged from 84.82±0.3 to 69.04±0.5, the a*-values 
were decreased from -4.52±0.1 to 0.24±0.2 and b*-values were showed no significant difference (P>0.05). 
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Role of Biostimulants in Improving Plant Growth under Abiotic Stresses 
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Abiotic stress is defined as environmental conditions that reduce growth and yield below optimum levels. Abiotic 

stresses, such as drought, salinity, and extreme temperatures largely influences plant development, crop 

productivity and are responsible for huge crop losses globally. Abiotic stress has been becoming a major threat to 

food security due to the constant changes in climate and deterioration of the environment caused by human 

activity. Abiotic stress is a problem of concern for the growth and productivity of plants in modern times. To cope 

with abiotic stress, plants can initiate a number of molecular, cellular, and physiological changes to respond and 

adapt to such stresses. Stress triggers a wide range of plant responses, such as altered gene expression, cellular 

metabolism, changes in growth rates and crop yields. Various stress-responsive genes are thus formulated in 

response to the abiotic stresses, so the plants can survive even in such extreme conditions as well. In order to 

prevent these losses, biostimulants are increasingly being integrated into production systems with the goal of 

modifying physiological processes in plants to optimize productivity. Biostimulants offer a potentially novel 

approach for the regulation and/or modification of physiological processes in plants to stimulate growth, to 

mitigate stress-induced limitations, and to increase yield. Biostimulants represent a promising type of 

environment-friendly formulations based on natural products that are frequently used exogenously to enhance 

abiotic stress tolerance. Plant biostimulants are referred as any substance or microorganism, in the form in which 

it is, applied to plants, seeds or the root environment with the intention to stimulate natural processes of plants 

benefiting nutrient use efficiency, plant quality traits, tolerance to abiotic stress, regardless of its nutrients content, 

or any combination of such substances or microorganisms intended for this use. Biostimulants render more water 

use efficiency, enriching soil fertility, mainly by fostering the development of complementary soil 

microorganisms. They improve the efficacy of the plant's metabolism and enhance yield and quality attributes, 

increase plant tolerance to biotic and abiotic stresses and recovery from abiotic stresses, facilitate nutrient 

assimilation, translocation and use. They have the potential to overcome oxidative stress, though their wider 

applicability is tightly regulated by dose, crop growth stage, variety and type of biostimulants. Main categories of 

biostimulants are humic and fulvic acids, protein hydrolysates and other N-containing compounds, seaweed 

extracts and botanicals, chitosan and other biopolymers, inorganic compounds, beneficial fungi and bacteria. 
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Papaya is fifth important fruit crop of India. At one time, India was a leading producer of papaya in the world. 

But today, it is not so, because its production in other countries has gone up dramatically while in India the rise 

was at a much lower rate. Papaya occupies 2.0 per cent of total fruit crop area and 5.3 per cent of total fruit 
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production in India. The total area under cultivation of papaya has recorded a regular increase in the recent years 

but its production has not shown corresponding increase. This might due to irregular application of irrigation and 

fertigation practices which hinders the input use efficiency which drastically showing its impact on yield. The 

research was carried out at Horticultural Research Station, Anantharajupeta, Annamayya district, Andhra Pradesh 

to enhance input use efficiency in papaya. Research study after three consecutive years(2017-18, 2018-19 and 

2019-20)revealed that the among the treatments, highest fruit yield (44.45kg/plant), fruit biometric and quality 

parameters viz., fruit length (17.03 cm), fruit circumference (45.09 cm), pulp thickness (3.18 cm) ,TSS 

(12.430brix) and benefit cost ratio of (2.30) was registered in T3 (Raised bed cultivation + Drip irrigation (80% 

ER) + Fertigation (75% RDF) + micro nutrient spray ZnSO4 0.5% + boric acid (0.2%) at alternated months). 

Fertigation permits application of various fertilizer formulations directly at the site of active root zone area of 

plant. Drip irrigation with fertilizer is much more precise than other methods at delivering nutrients to the root 

where it can be effectively utilized and therefore, resulting in greater uptake and use efficiency. Foliar application 

of ZnSO4 0.5% and borax 0.3% exerted great influence on plant height, stem girth and number of leaves as well 

as earlier initiation of flower bud and minimum days taken from fruit setting to first harvest. 

 

T1S2-AB23 

Study on Pre-Harvest Spray of Plant Elicitors on Post Harvest Life and 

Fruit Quality Parameters of Papaya (Carica Papaya L.) Cv. Red Lady 
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To study the effect of plant elicitors as pre harvest spray during anthesis on shelf life and fruit quality parameters 

of papaya, was planned at Horticultural Research station, anantharajupeta, railway kodur, Andhra Pradesh during 

2015-16 and 2016-17 with the application of different concentrations of salicylic acid (50 ppm , 100 ppm , 150 

ppm), jasmonic acid (50 µM, 100 µM, 150 µM) once at 50 Days After Anthesis and twice at 50 Days After 

Anthesis and 75 Days After Anthesis and control (no spray). The shelf life recorded in both years and in its pooled 

mean revealed that highest shelf life of papaya fruits (10.33, 10.67 and 10.50) was recorded in treatment T9 (SA 

@ 150 ppm at 50 and 75 DAA) which was at a par with T8 (SA @ 100 ppm at 50 and 75 DAA) (10.00, 10.33 and 

10.17). However, control (T13) recorded minimum shelf life (6.00, 6.33 and 6.17). Titrable acidity showed a 

constant decline with enhancement of storage period. Lowest titrable acidity was observed in control up to 6th day 

of storage. By 9th day T9 (SA @ 150 ppm at 50 and 75 DAA) recorded the lowest titrable acidity (0.19%) which 

was at par with T8 (0.18%) and T7 (0.19%). As far as carotenoid content is concerned, an increasing trend with 

increase in storage life up to nine days of storage was observed and declined thereafter. With increasing storage 

period ascorbic acid content showed a declining trend. No significant difference was observed among treatments 

at 12 days after storage regarding ascorbic acid content.  
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Petlur Pulusu Nimma 
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Any fruit crop accommodated with annual intercrops like legumes can have the benefit of utilizing natural 
resources like land, water and sunlight to optimum extent. Inter cropping is one option to get maximum production 
per unit area with additional income at the initial three years before yield of main crop. An experiment was laid 
out in Randamized Blok Design (RBD) with 3 replications and 7 treatments at Citrus Research Station, Petluru, 
Tirupathi (Dist.), Andhra Pradesh. Acid lime planted during, 2015, at 6 X 6 m spacing. Six inter crops (Black 
gram, Green gram, Cow pea, Dolichos been, Bush bean and Cluster bean) were laid in the inter space of acid lime 
and grown with their recommended package of practices of each intercrop. Inter crop yields recorded were 
0.65,0.70,3.2,5.5,3.5 and 2.5 t/ha in Green gram, Black gram, Bush bean, Cow pea, Dolichos bean and Cluster 
bean respectively. Highest net returns of Rs.2,40,000/- was recorded in black gram crop, its yield potential is low 
when compared to vegetables, but as production cost was very less in black gram it recorded Benefit Cost (B:C) 
ratio of 2.18. Highest yield of 5.5 t/ha was recorded in cow pea recording highest Benefit Cost (B:C) ratio of 2.65. 
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Citrus fruit is among the most popular fruits consumed worldwide. They are a vital part of our daily diet due to 
their tremendous nutritional content, numerous health benefits, and deliciousness in addition to other factors. 
Consuming citrus fruits has been shown to reduce the risk of diseases associated with a sedentary lifestyle, 
including diabetes, heart disease, and cancer. Lean Six Sigma is an approach and management method that works 
to eliminate unnecessary use of resources and defects of production processes in order to improve the quality of 
the product. A crucial phase in post-harvest management is the classification of fruits and vegetables after they 
have been harvested. It is essential to sort and classify fruits and vegetables to sell the products at a reasonable 
price. Grading systems give us a great deal of information such as size, colour, shape, defect and internal quality. 
Among these colours and sizes include the most important features for a precise grading and/or sorting of citrus 
fruits such as oranges, lemons, Sweet lime, Mangoes and etc. Fundamentally, two steps of system inspection can 
be identified: external fruit inspection and internal fruit inspection. The first task is accomplished by separating 
dark green and light green colour fruits and classification of fruits are mainly categories into three stages with 
respect to size, they are small, medium and large. Lean Six-Sigma approach is viewed as an effective commercial 
strategy for the use of a well-structured continual improvement methodology to effectively reduce process 
variability and improve business process quality by using statistical tools. The survey describes a process that 
uses the Six-Sigma approach to improve the quality of grading and sorting different sizes of citrus fruits by using 
a grading system. It contains three different sections with respect to sizes of the fruits and collected into respective 
baskets. The collected fruits are exported separately according to customer’s requirement. 
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Rodents are often inseparable from rice cultivation, especially in costal deltaic ecosystem due to intensive 

cultivation, assured irrigation coupled with highly favoured soil for easy burrowing. Rodent problem is endemic 

and persistent in Krishna-Godavari delta of State and population outbreaks are quite common in this region at 

frequent intervals. Rodents inflict 10-15% damage to rice crop at pre-harvest and it exceeds even >50% during 

outbreak years. Early or timely sown rice nurseries often suffers rodent attack by nibbling the seeds and its sprouts 

and damage to growing seedlings, thus necessitates repeated sowings by the farmers. Therefore, farmers in this 

area generally prefer to delay or postpone the sowing of rice nurseries to escape/ avoid the rodent attack. As a 

result, transplanting of main crop gets delayed and crop harvestings were often coincides with late cyclonic rains 

and crop loss. Trap Barrier System (TBS) will work on the principle that rodents are attracted to the enclosed trap 

crop which is sown 2-3 weeks earlier to the surrounding crop. By taking this principle, experiments were carried 

out for 3 years from 2000 to 2022 at RARS, Maruteru to evaluate the efficacy of TBS in protecting the rice 

nurseries against lesser bandicoots in comparison with commonly followed rodent management practices viz., 

burrow smoking, trapping with local butta traps, anticoagulant rodenticide baiting etc. The daily trap catches in 

TBS were recorded and the trapped animals were sexed and weighted. Rat damage was nil in TBS installed 

nurseries, whereas, 3.8 to 16.8% rat damage noticed in other practices. Thus, TBS has offered 100% protection to 

rice nurseries against field rodent. Further, catching of field rodents at early in the season significantly reduces 

breeding and population build-up in succeeding main crop.  
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One of the major constraints in Indian Agriculture is labour scarcity. Growing population and continuous loss of 

yield in agriculture due to vagaries of climate lead to emigration of people involved in agriculture to cities. In 

recent years, cost of cultivation increased twice and farmer has to invest huge amounts on plant protection 

activities. Hence, farmers opt for combination sprays with insecticide, fungicide and nutrients to manage insects, 

disease and nutritional deficiencies in a single spray instead of spraying them individually. Some of the 

incompatible combinations cause phytotoxicity in groundnut crop and indirectly affects yield. An experiment with 

fifteen treatments was conducted to study the physical compatibility of individual pesticides and their 

combinations along with the nutrients in the laboratory. Two insecticides to manage thrips (Thiacloprid 21.7 SC 

@ 1.25 mL/L and Thiamethoxam 75WG @ 0.5 g/L), two fungicides against leaf spots (Chlorothalonil 70% WP 

@ 2 g/L and Tebuconazole 50%WG + Trifloxystrobin 25%WG @1.25 g/L) and two nutrients (micronutrient mix 
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@ 5 g/L and 13- 0- 45 sprayable formulation @ 5 g/L) were studied for their physical compatibility. pH of the 

combinations ranged from 4.36 to 7.30 whereas EC ranged from 0.679 to 5.344. Sedimentation was observed in 

all the combination treatments. In the field experiment, phytotoxicity symptoms like chlorosis, necrosis, epinasty 

and vein clearing were not observed in any treatments on groundnut crop at 7 days after spray.  

 

T1S2-AB28 

Reaction of Certain Groundnut Genotypes to Sucking Insect Pest Reaction 

K. DEVAKI*, K. MANJULA, P. N. HARATHI, K. JOHN, R. P. VASANTHI, A. SRIVIDYA, 

A. RAMAKRISHNA RAO and E. CHANDRAYUDU 

Regional Agricultural Research Station, Tirupati, S.V Agricultural College, Tirupati, Tangadancha farm, 

RARS, Nandyal, KrishiVigyan Kendra, Kalyanadurgam, Anantapur, ANGRAU, Guntur 

*Email: k.devaki@angrau.ac.in 

Groundnut (Arachishypogaea L.) is a legume crop also known as peanut, grown in the semi–arid tropics and is 

the principle oilseed crop in India. This crop is known to attack by more than 100 species of insect pests. A field 

trial was conducted at Regional Agricultural Research Station, Tirupati during kharif, 2021 to study the incidence 

of sucking insect pests viz., thrips, leafhoppers in 20 groundnut genotypes including popular groundnut varieties 

viz., K6, Narayani and Dharani. The incidence of thrips and leafhoppers was ranged from 3.10 to 33.57% and 0.31 

to 25.59%, respectively. The incidence of thrips and leafhopper was lowest in TCGS1793 (0.31 and 3.77%), 

TCGS1779 (3.10 and 2.76%), followed by TCGS-1775 (3.18 and 1.59%) as against highest incidence of thrips 

33.57, 31.71 and 24.46% in K6, Narayani and Dharani. Similarly, the incidence of leafhoppers was 25.59, 24.37 

and 16.07% in K6, Narayani and Dharani, respectively. The genotypes with dark green foliage, thick leaves 

showed lower incidence of thrips and leafhoppers compared to genotypes with light green foliage. These entries 

were identified as promising for thrips and leafhopper can be utilized for developing pest tolerant high yielding 

groundnut varieties. 

 

T1S2-AB29 

Evaluation of Eco-Friendly Cost-Effective Mating Disruption Technology 

for Pink Bollworm in Cotton 

BANKA KANDA KISHORE REDDY* and MALLESWARI SADHINENI 

Krishi Vigyan Kendra, ANGRAU, Reddipalle, Andhra Pradesh – 515701 

*Email: bankakishorereddy@gmail.com 

Since its commercialization in March 2002, Indian cotton producers have benefited from growing Bt cotton until 
2013-14. The pink bollworm (PBW) epidemic hit the whole country's cotton-growing regions beginning in 2014. 
Because of its tolerance to cry-toxins and insecticides, the pest has worsened and become more of a concern, and 
current management approaches are unable to eradicate it. In contrast to conventional methods of PBW 
management, this investigation tested a non-chemical strategy for altering the pest behaviour. An area-wide 
management trial with mating disruption technology was carried out using specialized pheromone and lure 
application technology for pink bollworm (SPLAT-PBW). Application of 500g/acre at 4 intervals of the crop 
growth period during 2022–23 in Ananthapuram district of Andhra Pradesh has recorded significant control of 
PBW. The results revealed minimum rosette flower (11.56 %), green boll damage (21.80 %), locule damage 
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(6.78%), and higher yield (6.25 q/ha) recorded as compared to farmers’ practice which yielded 4.33 q/ha even 
after 3-4 rounds of insecticide spray. It indicated a slow-release mechanism of pheromone from the SPLAT-PBW 
lures. Non-chemical approaches of insect pest management in cotton significantly benefit in reducing the load of 
chemical pesticides and cost of protection. This technology is an alternate option to chemical pesticides to curb 
the menace of the PBW due to management difficulties with the present pest control tools. 

 

T1S2-AB30 

Management of Sheath Rot Disease on Rice under Aberrant Weather Conditions 

JOHNSON M*1, V. MADHURI2 and M. SRINIVASA CHARI1 

1Agricultural Research Station, ANGRAU, Utukur, Kadapa, Andhra Pradesh – 516003 
2Regional Agricultural Research Station, ANGRAU, Nandyal, Andhra Ptadesh – 518503 

*Email: m.johnson@angrau.ac.in 

In Andhra Pradesh, rice is cultivated in an area of 21.42 lakh ha during kharif and Rabi seasons during 2022-23. 
Among the fungal diseases of rice, sheath rot once a minor and geographically limited disease is becoming major 
threat and gained momentum in many parts of the world (Bigirimana et al., 2015) as well as in India (Saravana 
kumar et al., 2009) and yield losses will be up to 3-85% depending upon severity. Poor bio-efficacy of the bio-
control agents under the severe epidemic condition makes the chemical control is an inevitable and ultimate means 
for disease management for farmers (Bag et al., 2016). With this background, present study was undertaken to 
appraise the field efficacy of combination of fungicides against sheath rot disease of rice during 2019, 2020, 2021 
and 2022 (Rabi) seasons. The result indicated that the foliar spraying of Azoxystrobin 11% + Tebuconazole 
18.30% SC @ 1.5 ml/l treatment was found highly effective in reducing the disease intensity with PDI of 23.2% 
and recorded in 43% decrease of sheath rot disease over control. Further, among all the tested fungicides, foliar 
spraying of Azoxystrobin 11% + Tebuconazole 18.30% SC@ 1.5 ml/l treatment was recorded highest grain yield 
of 5818 kg/ha and was superior over all other treatments. While lowest grain yield of 4439 kg/ha was recorded in 
control. In conclusion, for management of sheath rot disease of rice combined application of Azoxystrobin 11% 
+ Tebuconazole 18.30 % SC @ 1.5 ml/l was proved effective.  

 

T1S2-AB31 

Evaluation of Sugarcane Clones with Tolerance to Sugarcane Yellow Leaf Disease 
through Artificial Inoculation and RT-PCR Analysis 

T.M. HEMALATHA*, B. VAJANTHA, K. R. TAGORE, L. MADHAVILATHA, 
M. SHANTIPRIYA and V. SUMATI 

Agricultural Research Station (ANGRAU), Perumallapalle, Tirupati, Andhra Pradesh – 517505 
*Email: hema.agri@gmail.com 

Sugarcane is one of the important commercial crops grown for sugar and ethanol in around 110 countries across 
the world. Among the biotic stresses in sugarcane, Fungal and viral diseases are major limitations for its 
production and productivity. Vegetative propagation in sugarcane favours transmission of these diseases through 
setts and it increases virus (es) titre in plant and subsequent ratoon crops, leading to varietal degeneration in 
popular sugarcane varieties. Now-a-days, Sugarcane Yellow Leaf Disease (SCYLD) caused by Sugarcane yellow 
leaf virus is posing a major concern to sugarcane cultivation globally. In India, from past two decades, a serious 
threat to sugarcane cultivation is caused by this disease and it adversely affects most of the ruling varieties, like 
2003V46, Co 86032, 83V15, 87A298, 86V96, Co 62175, 2002V48, 2005T16 in Andhra Pradesh. Sugarcane 
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yellow leaf virus (SCYLV) belongs to genus Polerovirus, family Luteoviridae and it was reported in India during 
2000. Disease incidence up to 100 percent in commercial fields of susceptible cultivars was observed in Florida, 
India, and Island of Reunion and in Thailand. Hence, identifying resistant sources for sugarcane yellow leaf 
disease is one of the disease management strategy. In this regard, about 130 clones maintained in the sugarcane 
germplasm at Agricultural Research Station were screened for YLD tolerance through visual scoring using 0-6 
disease grade. Among these 130 clones, five have shown ‘0’ grade without any yellow leaf disease symptoms 
with other agronomic characters. Further these five clones were subjected to molecular confirmation by RT-PCR 
using primers targeting partial coat protein gene of sugarcane yellow leaf virus viz., 613F and 613R amplifying a 
band size of 613bp. Among the five genotypes screened for YLD tolerance, only two genotypes i.e. 2016T36 and 
2016T37 showed absence of coat protein gene while the three clones i.e., 92A130, 2002V2 and 92V206 have 
shown a faint band at 613 bp indicating the presence of virus with low virus titre. The two sugarcane clones 
(2016T36 and 2016T37) which has shown tolerance to YLD were studied for insect transmission studies under 
artificial inoculation conditions in glass house with aphid vector (Melanaphis sachhari). Viruliferous aphids were 
inoculated on the two tolerant clones and were allowed to feed for 24 hours. The inoculated canes were tested for 
the presence of virus after one month of the crop through RT-PCR. The inoculated plants of the two tolerant 
clones showed nil amplification of the coat protein gene, thus showing resistance to the disease. These two 
sugarcane clones can be utilized in resistance breeding for developing varieties resistant to sugarcane yellow leaf 
disease.  

 

T1S2-AB32 

Integration of Poultry Manure Application with Prophylactic Foliar Spray of 
Tebuconazole for Effective Management of Stem Rot in Rice 

M.R.B. RAJU*, V. BHUVANESWARI, J. KRISHNAPRASADJI, K VIJAYKRISHNA KUMAR, 
S. KRISHNAM RAJU, Y SATISH, MANUKONDA SRINIVAS, T. SRINIVAS, 

G. JOGI NAIDU and M. BHARATHA LAKSHMI 

Regional Agricultural Research Station, Maruteru, Andhra Pradesh – 534122 
*Email: m.ramabhadraraju@angrau.ac.in 

Stem rot of rice is a soil borne disease with a potential to cause heavy losses in delta area of Godavari zone, 
Andhra Pradesh with predominant rice based cropping system. The study was conducted under artificial 
inoculated conditions during 2017-20 in the green house facility at RARS, Maruteru to evaluate the integrated 
influence of poultry manure application (applied as basal and at 45 days after transplanting) and prophylactic 
foliar spray with fungicides viz., carbendazim, tebuconazole, validamycin and trifloxystrobin + tebuconazole and 
one bioagent i.e., Trichoderma asperellum at 30 and 60 DAT on stem rot management. Stem rot susceptible 
variety i.e., MTU 3626 was used in the present study. Foliar application with fungicides alone during active crop 
growth stage was found moderately effective recording 31.4 to 46.2% reduction in stem rot over control. Whereas, 
application of poultry manure alone resulted in 60.4% stem rot incidence in comparison to 83.8% in untreated 
control. Application of decomposed poulty manure @ 2t/ha in 2 splits (basal and at 45 DAT) during the crop 
season coupled with foliar spray of tebuconzole 25.9 SC @ 2.0 ml/litre at 30 and 60 DAT was found most effective 
recording 31.6% stem rot incidence (62.2% reduction over control) in comparison to foliar spray of tebuconazole 
alone (45.1 % incidence). Among the fungicides, Trifloxystrobin + tebuconazole @ 0.4 g/L followed by 
validamycin 3L @ 2.0 ml/L and carbendazim 50 WP @ 1.0 g/L were also found effective for integration with 
poultry manure application in managing stem rot of rice (40.8 – 48.3% reduction in disease over control). 
However, poultry manure + foliar spray with Trichoderma asperellum was found least effective against stem rot. 
The results indicate enhanced stem rot management when prophylactic foliar spray with fungicides at 30 and 60 
DAT was integrated with application of poultry manure in two splits (30 and 60 DAT) during cropping season. 
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T1S2-AB33 

Studies on the Seasonal Incidence and Species Composition of 

Planthoppers in Rice Ecosystem 

A.D.V.S.L.P. ANAND KUMAR*, B. ANUSHA, N. SRINIVASA RAO and M. NANDA KISHORE 

Regional Agricultural Research Station, Maruteru, Andhra Pradesh – 534122 

*Email: advslp.anandkumar@angrau.ac.in 

A field study was conducted at Regional Agricultural Research Station (RARS), Maruteru, West Godavari district, 

Andhra Pradesh, India for two consecutive seasons of kharif 2018 and 2019 to study the seasonal abundance and 

species composition of plant hoppers in rice. An observational plot (bulk) of 500 m2 was planted with highly 

susceptible and popular rice variety, Swarna (MTU 7029) during kharif 2018 and 2019. No plant protection 

measures were given in bulk plot throughout the crop growth period to facilitate the infestation and build-up of 

plant hoppers. Observations on the population of plant hoppers (BPH & WBPH) (nymphs and adults) were 

recorded on 50 hills selected at random starting from 45 days after transplanting (DAT) at weekly intervals 

coinciding with standard meteorological week. The results revealed that incidence of plant hoppers was noticed 

in 37th Standard Meteorological Week (SMW) coinciding with 10th - 16th September, increased progressively and 

attained peak population during 41st SMW coinciding with second week of October (8th - 14thOctober) and 

declined afterwards during kharif, 2018 and 2019. Brown plant hopper has showed highly significant positive 

correlation with minimum temperature (r = 0.928**) whereas white backed plant hopper has showed no 

significant correlation with temperature and relative humidity and rainfall during kharif 2018. None of the weather 

parameters showed significant correlation with incidence of BPH and WBPH during kharif, 2019. Based on the 

total population of plant hoppers recorded, brown plant hopper and white backed plant hopper exists in the ratio 

of 88:12 and 94:06 during kharif 2018 and kharif 2019, respectively. 

 

T1S2-AB34 

Assessment of Pre harvest Fruit Bagging to Manage Pests of 

Mango (Mangifera indica L.) cv. Benishan 

PRASANNA LAKSHMI RAVURI*1, SAHAJA DEVA2, M.K. JYOSTHNA2, 

C. NAGAMANI1 and K. RAGHAVENDRA1 

1DAATT Centre, Chittoor, Andhra Pradesh 
2KVK, ANGRAU, Kalikiri, Annamayya, Andhra Pradesh 

*Email: r.prasannalakshmi@angrau.ac.in 

Mango commonly known as king of fruits in India is reported to be affected by 188 species of insects in India. 

Pest and disease incidence in mango mainly starts from flowering stage and continues till harvesting. Farmers 

generally rely upon pesticides to control pests and diseases of mango but over a period of time, due to poor 

management practices and changing climatic conditions, pest incidence in mango increased rapidly which in turn 

increased pesticide sprayings. This resulted in increased production cost and pesticide residues on fruits which is 

a major hurdle for mango export and also few pests like fruit fly cannot be controlled by insecticides alone. Hence, 

On-farm trial was conducted during summer, 2022 at Krishi Vigyan Kendra, Kalikiri to assess the performance 

of pre harvest fruit bagging in reducing pests and diseases of mango against farmer’s practice i.e., spraying of 
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pesticides. Fruit bagging method effectively controlled fruit fly, thrips and bacterial black spot diseases whereas 

in farmers practice 11.28%, 2.17% and 23.22% were recorded respectively despite of regular sprayings. There is 

a significant difference between fruit bagging and farmers practice and fruit bagging method found to be best in 

reducing pest and disease incidence. Highest yield was recorded in fruit bagging i.e., 9t/ha whereas in farmers 

practice it was 7.5t/ha. Even though cost of production is high in fruit bagging i.e. Rs 104000/- per hectare due to 

good market price to bagged fruits, farmers got more net returns i.e., Rs 3,42,300/- per hectare. Statistical analysis 

revealed that there is a significant difference between fruit bagging and farmers practice with respect to yield, cost 

of cultivation, gross returns and net returns. Reduced sweetness in the fruits and difficulty in bagging of all the 

fruits in older trees are the cons in fruit bagging method. Overall, pre harvest fruit bagging found to be one of the 

best management practice in mango which not only reduces pest and disease incidence but also to get higher yield 

and quality fruits.  

 

T1S2-AB35 

Prevalence and Virulence Analysis of Citrus Canker Isolates from 

Acid Lime Hot Spot Areas of Andhra Pradesh 

GANESUNI LAKSHMI PRASANNA*, K. GOPAL, Y. SIREESHA, CH. RUTH, 

SYED SADARUNNISA and V.V. PADMAJA 

Dr. YSRHU-College of Horticulture, Anantharajupeta, Andhra Pradesh – 516105 

*Email: ganesunilakshmiprasanna@gmail.com 

Acid lime (Citrus aurantifolia) is one of the most important fruit crops of India. Unfortunately, acid lime is prone 

to a variety of diseases amongst which, the most serious one is bacterial canker caused by Xanthomonas 

axonopodispv. citri. To identify the severity of the disease, a roving survey was carried outon the status and 

prevalence of citrus canker in key acid lime growing areas of Andhra Pradesh. In total, 32 localities were examined 

for the disease incidence across three combined districts: Nellore, Prakasam, and Kadapa. The results revealed 

that, Pendlimarri (100%) and Maravaripalli (26.05%) of Kadapa District recorded the highest and lowest disease 

incidence respectively. On the other hand, Prakasam district has set down the highest mean incidence (77.32%) 

and percent disease index (26.57%), while Nellore district had the lowest mean incidence (63.67%) and percent 

disease index (23.10%). A total of 32 samples were proceeded for isolation from infected leaf samples of acid 

lime on standard nutrient agar that produced small, yellow to orange yellow colonies with varied margins. 

Furthermore, colonial and biochemical tests confirmed the pathogen as Xanthomonas axonopodispv. citri. These 

32 isolates were subjected for their aggressiveness by using detached leaf assay under laboratory conditions 

following Koch postulates. All Xanthomonas axonopodispv. citri isolates proved their pathogenicity and caused 

more or less cankerous spots on susceptible acid lime variety, Kagzi lime at an average incubation period of 3 to 

7 days in induction of symptoms and 16 to 21 days for complete corky cankerous symptoms. However, the isolates 

Xac-3, 5, 6, 9, 10, 12, 16, 21, 24, 25, 27, and 31 expressed strong virulence on host leaves when compared to all 

other isolates (mild to moderate). 
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Exploring the Dominance of Beauveria bassiana from the Fields of Scarce Rainfall Zone 

of Andhra Pradesh 

S. ABDULMUJEEB and K. MANJULA*  

S.V. Agricultural College, Tirupati, Andhra Pradesh - 517 502 

* Email: k.manjula@angaru.ac.in 

As a part of Ph.D. research programme, survey has been conducted for the occurrence of Entomopathogenic Fungi 

during kharif season of 2022 and Rabi season of 2022-23 in the districts of Kurnool, Kadapa and Anantapur. 

Roving survey was done in the fields of groundnut and observed the fungal infected white Lepidopteran cadavers 

(Spodoptera) falling on ground soil below the canopy during September – October months. Infected cadavers 

were brought to laboratory in separate sterilized vials and were cultured for their identification. Inoculation was 

done onto Sabourands Maltose Agar (SMAY) media, the cultures were sub cultured to get pure cultures. In Petri 

plates, fungal cultures wese seen to continue white coloration only after sporulation also. The fungal conidia along 

with conidiophores were studied under Research microscope. Globose spores present on dentate rachis is observed 

and based on those morphological characteristics, the isolates were confirmed as Beauveria bassiana. The  

4 isolates from Kurnool and Anantapur districts obtained were characterized as B. bassiana. Here it shows the 

dominance of B.bassiana in scarce rainfall zone of Andhra Pradesh when compared to other entomopathogenic 

fungi. 

 

T1S2-AB37 

Metarhizium anisopliae and Pandora Spp., Two Effective Genera 

against the Sucking Pests of Groundnut 

D. ASIYABHANU and K. MANJULA 

S.V. Agricultural College, Tirupati, Andhra Pradesh – 517502 

* Email: k.manjula@angaru.ac.in 

Groundnut (Arachis hypogea L.) is a major oil seed crop of Andhra Pradesh mainly grown in Anantapur and 

Chittoor districts. Thrips complex and Jassids have attained major pest status both in kharif and Rabi seasons. 

Thrips are major pests of groundnut worldwide and they serve as vectors of devastating viruses. Jassids causes 

leaf tips to become necrotic in a typical V shape giving the crop scorched appearance known as 'hopper burn'. 

These sucking pests are causing huge loss in groundnut as they are not easily controlled by conventional 

insecticides. However, the novel bio rational insecticides such as entomopathogens which are environmentally 

safe have been resulted in satisfactory suppression of the sucking pest population and damage caused by them. 

There are records of natural occurrence of entomopathogenic fungi on these sucking pests. In view of this, 

isolation of Metarhizium anisopliae from Spodoptera dead cadavers and Pandora spp. from leaf hoppers collected 

from fields was done and grown on SMAY medium. These cultures were morphologically studied and identified 

as Metarhizium anisopliae and Pandora spp. respectively. Efficacy of these entomopathogens were observed at 

laboratory conditions and talc-based formulations were prepared to assess field efficacy against sucking pests of 

groundnut. This line of research may serve as environmental friendly approach to manage sucking pests of 

groundnut. 
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Evaluation of New Insecticides against Thrips in Groundnut 
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1Thangadancha Farm, Kurnool, ANGRAU, Guntur 

 2Regional Agricultural Research Station, Tirupati, Andhra Pradesh – 517502 

 3Krishi Vigyan Kendra, Kalyanadurgam, Anantapur, ANGRAU, Guntur 

 4Department of Entomology, S.V Agricultural College, Tirupati, Andhra Pradesh – 517502 

*Email: pn.harathi@angrau.ac.in 

Thrips is one of the major sucking pest which directly causes scarring, wrinkling and distortion of groundnut 

leaves. It also transmits Peanut Bud Necrosis Disease (PSND) and Peanut Stem Necrosis Disease in groundnut. 

Four important species of thrips, Scirtothrip sdorsalis Hood, Frankliniella schultzei Trybom, Thrips palmi Karny 

and Caliothripsindicus were known to occur in groundnut and can cause yield loss up to 17 to 40 percent. Major 

constraints in managing the insect pests is the development of insecticide resistance in insects. This may be due 

to detoxification of the toxin by gut endosymbionts when the insects were constantly exposed to the same 

insecticides over a period of time. Higher doses of insecticides are being used by farmers to manage the pest. To 

overcome the development of resistance, new insecticides have to be evaluated. The present field study was 

conducted to assess the efficacy of certain new insecticides against thrips in groundnut crop during kharif, 2021. 

Eight insecticides viz., spirotetramat 150 OD @ 1.25 mL/L, thiamethoxam 75%WG @ 0.5g/L, fipronil 80% WG 

@ 0.2g/L, abamectin 1.9 EC @1.0 ml/L, spirotetramat 11.01%+ imidacloprid 11.01% @ 1.0 ml/L, beta cyfluthrin 

8.49% + imidacloprid 19.81% 300OD @1.0 ml/L, bifenthrin+difenthiuron 43% EC @ 1.25ml/L and Imidacloprid 

200 SL @ 0.3mL/L were evaluated and replicated thrice in randomized block design. Recommended package of 

practices were followed. The percent leaf damage due to thrips activity was lowest in the treatment, Spirotetramat 

11.01%+ Imidacloprid 11.01% @ 1.0 ml/L (10.67) and with highest per cent reduction over control (56.9%). The 

highest per cent leaf damage of 24.0 was recorded in untreated control at 7 days after application of insecticide. 

However, highest yield was recorded in the treatment with Fipronil 80% WG @ 0.2g/L (1339 kg/ha). 

 

T1S2-AB39 

Eco Friendly Approach for Red Rot Disease Management in Sugarcane 

J. SAILAJA RANI*, K. KRISHNAMMA and K. NAGENDRA RAO 

Sugarcane Research Station, Vuyyuru, Andra Pradesh – 521165 

*Email: pathsailaja@gmail.com 

Sugarcane (Saccharum officinarum L.) is a major cash crop which is cultivated as most important commercial 

crops of India. It is cultivated globally to produce sucrose, ethanol and other by-products. Based on the previous 

studies, more than 100 diverse diseases have been reported in sugarcane which are caused by fungi, viruses, 

bacteria, nematodes and phytoplasma. Among all red rot epidemics have been common in India and has become 

one of the most important constraint in the sugarcane production. The use of commercial fungicides is general 

approach for management of this disease, but it also results in the development of fungal resistance and 

environmental hazards. Therefore, present study aims to evaluate in vitro and in vivo for management of sugarcane 

red rot disease (Colletotrichum falcatum). The crude extracts of five plant extracts viz., Tobacco, Ginger, 

Turmeric, Eucalyptus and Pongamia were evaluated in vitro @ 10, 15, 20 and 25% concentrations against red rot 

pathogen, Colletotrichum falcatum by poisoned food technique after seven days of incubation at 28±2°C. Among 
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which Eucalyptus leaf extract inhibited the myceial growth of C falcatum completely (100%) followed by 

Tobacco (89.04 %). Pongamia (88.09 %) Turmeric (71.42 %) and Ginger (49.28 %) at 25% concentration of the 

extracts. Germination of setts (pre inoculated with conidial suspension of red rot pathogen) were tested after 

treated the setts with effective plant extracts separately. It was found that per cent germination of setts was 

improved in treatment of Pongamia (43%), Eucalyptus (41%). Ginger (35%) compared to inoculated (check) (12 

%). The results showed that out of five plant extracts three have good antifungal properties on lower concentration, 

however all plant extracts showed significant effects on disease development on higher concentration. The results 

suggest the applicability of plant based extracts which are environment friendly tools for sustainable agriculture. 





THEME I
Development in agriculture, horticulture and plantation 
crops and their tolerance to biotic and abiotic stresses

SESSION III
Agricultural crop improvement including 

biotechnological approaches, genetic resource 
management, abiotic stress tolerance





 

 

63 22nd - 25th February, 2023, ANGRAU, Regional Agricultural Research Station, Tirupati 

13th National Symposium of ISCAR – Fostering Resilient Coastal Agro-Ecosystem 

Invited T1S3-AB1 

Biotechnological Interventions for Genetic Enhancement in Oilseed Crops 

M. SUJATHA* 

ICAR- Indian Institute of Oilseeds Research, Rajendranagar, Hyderabad – 500030 

*Email: mulpuri.sujata@icar.gov.in 

Globally, oilseeds constitute the second most important agricultural crops and occupy a premium position with a 

total area of 242 million hectares, production of 543 million tonnes and productivity of 2243 kg/ha (FAOSTAT, 

2020). India is also one of the largest producer and consumer of vegetable oils in the world with 12% of area, 7% 

production but with only 57% of world’s productivity. Despite development of high yielding cultivars and location 

specific production technologies, yields realized in the country are far below that of the potential yield and global 

averages with the exception of crops like castor. The major production constraints are the vulnerability of the 

crops to abiotic stresses (> 70% and rainfed cultivation) and biotic stresses. While the research focus is on 

improvement of seed yield and oil content, there is a need for addressing the oil quality traits to meet the market 

demand. Pre-breeding and interspecific gene transfer was successfully attempted in most of the crops with the 

exception of castor which belongs to a monotypic genus. Alien gene transfer through genetic engineering 

approaches and genome editing tools offers promise for widening the genetic base for both input and output traits, 

plant architecture modification and seed quality attributes but is constrained by in vitro recalcitrance to tissue 

culture based regeneration in some of these crops. Rapid advances are being made in development of genetic and 

genomic resources including the niche oil crops like linseed, sesame, safflower, niger to accelerate the breeding 

programme. The progress, prospects and limitations with each of these tools in genetic enhancement of oilseed 

crops will be presented. 

 

Invited T1S3-AB2 

Breeding Salt Tolerant Rice: Are We Making Progress? 

S. THIRUMENI* 

P.J.N. College of Agriculture and Research Institute, Karaikal, Puducherry – 609603 

*Email: s_thirumeni@rediffmail.com 

As rice is an important staple, its production is to be kept on increasing, so as to feed the burgeoning population. 

Among various abiotic stresses, salt stress next to drought limits rice productivity heavily, especially in the face 

of climate change. To alleviate this problem, development of salt tolerant rice varieties, as part of agronomic 

package, is a viable and socially just solution. Green revolution did not have any impact on the unfavorable 

ecologies (like salt affected areas-coastal ecosystem) as it had on irrigated ecology. This is due to poor 

understanding of the complexity of the trait (genetic-physiological-biochemical) and pronounced GxE interaction. 

Salt stress adversely affects all developmental stages and induces premature leaf senescence and ultimately 

resulting in grain yield loss. With advances in genomics and phenomics, the so called genotype-phenotype gap is 

getting narrowed down to the extent that “salt tolerance as complex trait to complex of traits”. This accelerates 

the progress in breeding salt tolerance rice varieties through marker assisted breeding and genetic engineering 

methods. Knowledge on genetics of salt tolerance and its associated traits is of paramount importance to breed 

tolerant varieties. Genes and their actions governing such traits were identified conventionally using mating 
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designs (classical approaches) and now, using molecular markers (modern approaches) for precise location of 

such genes (QTL), their gene action and its contribution to phenotypic variance are identified. Among several 

QTLs identified, ‘Saltol’ QTL for seedling stage tolerance is the best studied one so far. Conventional plant 

breeding though time consuming and tedious, especially in stress prone environment owing to GxE interaction, 

produced handful of tolerant varieties. Hybridization followed by pedigree/bulk/SSD methods and induced 

mutagenesis were employed. Now, MAS is routinely practiced to introduce /introgress robust QTLs such as Saltol 

in the background of mega rice varieties and few are released and many are in pipeline. Although a transgenic salt 

tolerant rice was developed through introduction of PclNo1 gene from halophytic rice, public acceptance of 

transgenic rice is still at large. However, with recent approval of genome edited crops for SDN1 & SDN2 by Indian 

Govt. hopes raise high on using CRISPR- Cas 9 technique to edit rice genome to enhance yield under salt stress. 

Breeding salt tolerant rice, though started in 1950s, rice breeding got impetus with formation of AICRIP in 1965. 

Since then 63 salt tolerant rice varieties (out of 1562 for all ecosystems) were developed till 2022. This list includes 

two MAS Varieties: MTU1010 Saltol and DRR Dhan 58. Although conventional breeding has been slow, but 

now, with identification of robust QTLs its pace of progress has been made faster through MAS and the release 

of two MAS varieties stand testimony to the power of MAS. Therefore, to conclude: “Are we making progress in 

breeding salt tolerant rice? Yes, we are making progress but mostly by conventional breeding (including MAS) 

so far and expect genome edited salt tolerant rice in the near future. 

 

T1S3-AB3 

Shoot-Specific Transcript Profiling of Contrasting Rice Genotypes in Response to 

Salinity Stress 

SANTOSH SAWARDEKAR1*, SHUBHANGI MARASKOLE1, AJAY KUMAR SINGH2, 

JAGADISH RANE2, BHARAT WAGHMODE3, ARUN MANE1 and MANISH KASTURE1 

1Dr. Balasaheb Sawant Konkan Krishi Vidyapeeth, Dapoli, Maharashtra – 415713 
2ICAR- National Institute of Abiotic Stress Management, Baramati, Pune, Maharashtra – 413115 

3Regional Agriculture Research Station, Karjat, Raigad, Maharashtra – 410201 

*Email: svsawardekar@rediffmail.com  

Elevated salinity imposes osmotic and ion toxicity stresses on living cells and requires a multitude of responses 

in order to enable plant survival. Building on profiling transcript levels in rice (Oryza sativa) shoots of FL478, a 

salt-tolerant indica recombinant inbred line, and Karjat 4, a salt-sensitive cultivar, transcript levels were compared 

in Shoot of these two accessions as well as in the shoots of additional salt-tolerant and sensitive genotypes, CST 

7-1, Kala rata, SR 3-9, Damodar, CSR 36, Karjat 184 and Ratnagiri 6. The aim of this study was to compare 

transcripts in the sensitive and the tolerant lines in order to identify genes likely to be involved in plant salinity 

tolerance, rather than in responses to salinity per se. Transcript profiles of several gene families with known links 

to salinity tolerance are described (e.g. HKTs, NHXs and Saltol). The putative function of a set of genes identified 

through their salt responsiveness and transcript levels is also discussed. Overall, the dataset presented appears to 

be robust and it seems likely that this system could provide a reliable strategy for the discovery of novel genes 

involved in salinity tolerance. 
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T1S3-AB4 

Morpho-physiological and Yield Responses of Black Gram (Vigna mungo L. Hepper) 

Genotypes under Drought Stress at Flowering Stage 

P. LATHA*, D. MOHAN REDDY, CH. BHARGAVA RAMI REDDY and L. PRASANTHI 

Regional Agricultural Research Station (RARS), ANGRAU, Tirupati, Andhra Pradesh – 517502 

*Email: p.latha@angrau.ac.in 

Abiotic stresses especially drought cause major crop yield losses worldwide. It is impediment for crops to 

complete its life cycle especially in the context of climate change. The response of drought stress on morpho-

physiological and yield traits were assessed in 36 black gram genotypes by imposing water stress at flowering 

stage under rain out shelters. The adverse impacts of drought stress were observed on morpho-physiological and 

productivity traits. Drought stress reduced plant growth, branches, pod numbers, shoot and root dry weight, 

relative water content, rate of photosynthesis and transpiration, stomatal conductance among morpho-

physiological traits. Genotypes maintaining higher levels of physiological and productivity traits can be used as a 

stress marker. These characters are useful for selecting tolerant genotypes and using them in improving the 

productivity under drought prone environments. The genotypes, water levels and their interaction varied 

significantly for majority of the traits quantified revealing the presence of substantial genetic diversity. Based on 

these studies, twelve contrast lines tolerant to drought stress were identified. The blackgram lines TBG 138 and 

147 showed high physiological traits with moderate yields whereas; VBG 111, LBG 623 and GBG 58 recorded 

both high physiological and high yield traits under drought stress conditions. Further the differential expression 

pattern of drought responsive genes for the above contrast blackgram genotypes to be studied in developing 

varieties with improved drought stress tolerance. 

 

T1S3-AB5 

Combined Effect of AlCl3 and GA on Biochemical Characterization of 

Wheat Primary Leaves during Dark Incubated Senescence 

G. FAREEDA1* and S. D. S. MURTHY2 

1 Agricultural College, ANGRAU, Mahanandi, Andra Pradesh – 518502 
2 S.V. University, Tirupati, Andhra Pradesh – 517502 

*Email: g.fareeda@angrau.ac.in 

Senescence is the age-dependent end of the life span. In plants, it is characterized by the visible yellowing of 

leaves that accompanies the mobilization of leaf nutrients to the reproductive structures. The yellowing of 

senescing leaves is correlated with a series of biochemical changes such as loss of chlorophyll contents, 

degradation of proteins, RNA, and a decline in photosynthetic activity. Senescence limits crop yields in annual 

crops like maize, rice and wheat. Delayed leaf senescence is a desirable agronomic trait to improve crop yield. In 

this study the combination of AlCl3 and Gibberellic acid reduced the loss of pigments, proteins, electron transport 

activities, spectral properties in wheat primary leaves under incubated dark conditions. The restoration of whole 

chain electron transport activity by the combination of AlCl3 and GA was closely associated with the restoration 

of PS II activity compared to that of PS I. The combination of AlCl3 and Gibberellic acid treated leaf thylakoid 

membranes showed an increase in absorption at 680 nm moderate increase at 480 nm and 440 nm at 72 h during 

dark incubation. The AlCl3 and Gibberellic acid protected the degradation of water oxidation complex 

polypeptides (33, 23, 17 KDa) of PS II and slightly protected the PS I polypeptides. 
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T1S3-AB6 

Selection of Elite Salt Tolerant Lines by Intensive Evaluation of Rice Genetic 
Resources under Coastal Saline Soils for Adoption of Modern Breeding  

 M. GIRIJA RANI1* and Sailaja V. SAILAJA2 

1 Agricultural Research Station, Machilipatnam- Krishna, Andhra Pradesh 
2 RARS, ANGRAU, Lam, Andhra Pradesh – 522034 

*Email: m.girijarani@angrau.ac.in 

Breeding climate smart rice varieties is imperative to meet the food demands of growing population and sustained 
productivity under coastal areas. The average electrical conductivity of the irrigation water in the four most 
populated salinity-affected countries (China, India, USA, and Pakistan) was 10.4 dS m-1

. Rice is most sensitive to 
salinity stress at seedling stage and reproductive stages. The present study aimed with an objective to identify elite 
salt tolerant lines by intensive screening under typical coastal saline soils of Agricultural Research Station (ARS), 
Machilipatnam of Acharya NG Ranga Agricultural University, Andhra Pradesh and use of 1K RICA genotyping 
for selection of desirable parents to enhance genetic gains in coastal areas. Four hundred germplasm lines were 
screened in coastal saline soils during 2020 and 2021 having corresponding soil pH of 7.7 and 7.6; EC of 6.3 and 
8.57 dS m-1. These lines were evaluated in extremely high saline soils of pH 8.24 and EC 14.54 dS m-1 during 
kharif 2022. Only 70 lines survived out of 400 lines under high saline conditions during kharif 2022. Forty six 
lines involving identified elite lines under high salinity at seedling and reproductive stage with salinity score of 3 
or 5were subjected 1K RICA genotyping with 213 SNPs for major biotic and abiotic stresses. Seventeen 
germplasm lines showed favourable alleles for saltol with at least one allele and five lines such as AC39416A(5), 
Lunisree (4), IR103410-B-B-B-2-3(3), MTU 1190 (3), IR92461-32-3-1-AJ-17 (2) expressed more than 2 alleles 
of saltol implying that salt tolerance in these germplasm lines was contributed by saltol. Five salt tolerant lines 
MCM 134, MCM159-1-2-2, MCM 153-1-1-1, IR 04A115, IR17F1107 both at seedling and reproductive stage 
with score of 3 or 5survived under higher salinity of EC 14.54dS m-1. The salt tolerance in these lines might be 
due to genes other than saltol which has to be traced out by advanced genomic tools. Based on the intensive 
screening under typical coastal saline soils, molecular genetic diversity, choice of parents duly considering 
presence of any of the traits like anaerobic germination, submergence, Bacterial leaf blight, Brown plant hopper 
resulted in 12elite x elite crosses. These 12 crosses are being advanced during rabi 2022-23 at F2 generation in 
90m2 with population of 21212 single plants which saved time and land. The selection of salt tolerant lines with 
high yield, preferred grain quality involving MCM 100, MCM 103, MCM 125, MCM 109 and identified genetic 
resources from the present study as parents for adoption of modern breeding to speed up breeding cycle with 
Rapid Generation Advance (RGA) method at ARS, Machilipatnam would help in enhancement of genetic gains 
in coastal saline areas. 

 

T1S3-AB7 

Improvement of KMR3, a Popular Restorer Line of Rice (Oryza sativa L.) for 
Salinity Tolerance Using Marker - Assisted Backcross Breeding Approach 

P. SENGUTTUVEL*, P. BEULAH, KARTHIKA GUNA, P. NAGARAJU, J. VEERENDER, 
A.S. HARIPRASAD and R.M. SUNDARAM 

Indian Institute of Rice Research, Rajendranagar, Hyderabad, Telangana – 500030 
*Email: senguttuvel@gmail.com 

Soil Salinity is the second most major abiotic stress which reduces the yield potential of currently available rice 
cultivars. To overcome these yield reduction, marker assisted backcrossing (MABC) would be the best option to 
improve salinity tolerance in rice. In this study, MABC approach was implemented to improve the salinity 
tolerance in restorer line (KMR3) of rice by introgressing Saltol1 QTL (quantitative trait loci) from FL478, which 
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is located on Chromosome 1. The hybrid Saltol1 QTL carrying F1 individuals were tagged with the help of 
foreground markers RM3412, AP3206, RM1287, RM10825, RM8094 and RM10890. The Saltol1 QTL 
introgressed F1 individuals were backcrossed twice with recurrent parent KMR3 background followed by selfing 
until BC2F5. The backcrossed and selfed progenies were genotyped for Saltol1 QTL and also for restoration 
fertility genes Rf4 and Rf3 by enabling closely linked markers RMS-PPR-9-1, DRCG-RF4-14 and RM6100, and 
RMS-SF-21-5, respectively, and phenotyped for agro-morphological traits. A total of, seven BILs namely TCP38, 
TCP45, TCP46, TCP56, TCP57, TCP60 and TCP61 were selected on the basis of Saltol1, Rf4 and Rf3 genes 
presence in an agronomically superior KMR3 background. In addition, these BILs and their parents were 
evaluated along with two checks (IR29 and Pusa44) at seedling stage in two different saline treatments (60 mM 
and 120 mM Salt stress) and control conditions for physiological parameters under hydroponics system. Four out 
of seven BILs were found to have higher levels of tolerance based on physiological parameters that include total 
chlorophyll content and chlorophyll fluorescence (Fv/Fm) and Na+/K+ ratio. Further, BILs were assessed for 
combining ability and heterosis by crossing with diverse cytoplasmic male sterile (CMS) lines, and identified two 
promising hybrids IET30165 (IIRRH155) and IET30176 (IIRRH156) which are now in AVT-1 trial in national 
varietal improvement program (All India Coordinated Rice Improvement Project). The present study have 
identified four promising BILs namely TCP56, TCP57, TCP60, TCP61 thus could serve as donor parent in future 
salinity breeding and also useful to derive potential hybrids for unfavourable ecosystem. 

 

T1S3-AB8 

Assessment of Promising Pre-Release Clones of Sugarcane to 

Saline Irrigation Water Tolerance in Coastal Areas  

B. ASHA JYOTHI1*, T. SUJATHA2 and K. JHANSI3 

1 RARS, ANGRAU, Lam, Andhra Pradesh – 522034 
2 Agricultural College, Rajamahendravaram, East Godavari, Andhra Pradesh – 533107 

3 KVK, Ghantasala, Krishna District, Andhra Pradesh 

*Email: ashajyothi600@gmail.com 

In Krishna district, saline irrigation water is used for irrigating the sugarcane crop due to which yields gets reduced 

in the areas where varieties not tolerant to saline irrigation water are growing. It is very much necessary to reduce 

the yield gaps between the situations of normal irrigation water and saline irrigation water utilization for sugarcane 

in the areas where saline irrigation water is used and to boost up the average productivity levels of the state. Hence, 

there is a need to screen out tolerant or suitable clones/genotypes for cultivation of sugarcane with saline irrigation 

water to improve yield and quality of sugarcane. Therefore, present study was taken up with an objective to screen 

out tolerant sugarcane pre-release clones for saline irrigation water. A field experiment was conducted at 

Ayodhya, Challapalli mandal of Krishna district in the farmer`s field to study the performance of promising pre-

release clones of sugarcane using saline water for irrigation. Eleven promising pre – release clones viz., 2006 V 

44, 2006 V 48, 2006 V 51, 2007 V 36, 2007 V 44, 2007 V 47, 2007 V 83, 2007 V 93 and 2007 V 127 were tested 

with standards Co 6907 and Co 7219. Experiment was conducted in soil having pH 7.54, EC 0.62 dS m-1, low in 

available nitrogen (278 kg/ha) and high in available phosphorus (164.88 kg/ha) and potassium (679.20 kg/ha). 

Irrigation water used for irrigation has pH 7.60, 2.41 dS m-1 of E.C, 1566 mg/l of TDS and 16.9 meq/l of chlorides. 

Data was collected on germination percentage, shoot population at different stages of crop growth, yield and 

quality. Soil samples were collected after harvesting the crop and analysed for pH, E.C, and available nutrient 

contents of nitrogen, phosphorus and potassium. Among the early pre-release clones tested, 2006 V 51 recorded 

highest cane yield (74.06 t/ha), sucrose content (20.58%), and 2007 V 127 was on par with 2006 V 51. Nutrient 

availability in the post-harvest soils was more in the soils harvested with 2007 V 127. Available nutrient contents 

were 282 kg/ha, 185.72 kg/ha and 810.58 kg/ha of nitrogen, phosphorus and potassium, respectively and were on 
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par with 2006 V 51. Among the mid late promising pre-release clones tested, 2007 V 83 recorded highest cane 

yield (81.98 t/ha) and sucrose content (20.72 %). Available nutrient contents were 265 kg/ha, 173.95 kg/ha and 

739.90 kg/ha of nitrogen, phosphorus and potassium, respectively and 2007 V 44 was on par with 2007 V 83. 

Finally to conclude based on the results, 2006 V 51, 2007 V 127, 2007 V 83 and 2007 V 44 can be recommended 

to grow in the soils where saline irrigation water is used for irrigating the sugarcane crop. 

 

T1S3-AB9 

Evaluation of Blackgram (Vigna mungo (L.) Hepper) Genotypes for Nutritional Quality 

Y PUSHPA RENI*, MV RAMANA and P. MADHU VANI 

RARS, ANGRAU, Lam, Guntur, Andhra Pradesh – 522034 

*Email: y.pushpareni@angrau.ac.in 

Blackgram (Vigna mungo L.), is the most important legume crop, rich in high-quality protein, energy, fibre and 

micronutrients especially iron, zinc. High genetic diversity is known to exist among blackgram genotypes for 

micronutrient densities. Considering these facts and the status of micronutrient malnutrition in the developing 

countries, evaluated 59 genotypes collected from different locations of India during 2019-20, kharif at Regional 

Agricultural Research Station, Lam, Guntur, Andhra Pradesh, with the major objective of identifying genotypes 

with high protein and micronutrient contents. The micronutrient contents viz., zinc and iron in seed was estimated 

by digesting the sample with di acid mixture and then determined with the help of atomic absorption 

spectrophotometer, while protein content was estimated by Kjeldahl method. Results revealed that the variation 

in iron content among the genotypes ranged from 5.4 mg 100 g-1 (WBU 108 and PU 1541) to 9.2 mg 100 g-1 (IPU 

11-6) with a mean value of 7.0 mg 100 g-1 and the zinc content ranged from 1.9 mg 100 g-1 (VBG 13-003, PU 

1541 and LG 787) to 4.00 mg 100 g-1 (KU 17-04 and MBG 1070) with a mean value of 2.9 mg 100 g-1. The 

variation in protein content was also high ranged from 17.3 (ADT 5) to 23.8 per cent (LBG 623) with a mean 

value of 21.2 per cent. This variability implies that, the screened genotypes could serve as a source for breeding 

new varieties with improved biochemical and nutritional traits and could be highly suited to meet specific dietary 

requirements. Promoting production of such iron and zinc rich cultivars will help in increasing availability and 

consumption of high quality blackgram necessary to alleviate hidden hunger. 

 

T1S3-AB10 

Studies on per se Performance of Sponge Gourd Genotypes Suitable for 

Coastal Region of Karaikal 

B. SIVABHARATHY, V. KANTHASWAMY*, V. SUNDARAM, J. SHERLY, 

M. MANIKANDAN and C. JAYALAKSHMI 

Department of Horticulture, PAJANCOA & RI, Karaikal, Pondicherry – 609603 

*Email: v.kanthaswamy@gmail.com 

Sponge gourd (Luffacylindrica L.) is an important emerging high potential underutilized vegetable crop. Loofah 

(genus Luffa), also called vegetable sponge, sponge gourd or rag gourd, genus of seven species of annual climbing 

vine of family Cucurbitaceae, native to the old world tropics. Luffa has nine species out of which L. acutangula 

(L.) Roxb. L. cylindrica M. Roem., are grown throughout India in tropical region. It is a monoecious, highly cross 

pollinated crop with a wide range of diversity in most commercially significant traits. For determining the existing 
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variability, evaluation of genotypes is considered as a first step in the process in any type of crop improvement 

programme. The treatment comprised of 21 diverse sponge gourd genotypes. The experiment was carried out at 

Department of Horticulture, PAJANCOA & RI, Karaikal, and U.T. of Puducherry during January, 2022 in 

randomised block design with two replications. The observations on vine length, number of primary branches 

vine-1, number of nodes vine-1, node to first staminate flower, node to first pistillate flower, days to first staminate 

flower anthesis, days to first pistillate flower anthesis, sex ratio, days to first fruit harvest, fruit length, fruit girth, 

number of fruits vine-1, individual fruit weight, total soluble solids, crude fibre and fruit yield vine-1 were recorded. 

Ranking based on per se performance, revealed that the genotype Kashi Sheya was the best among the 21 

genotypes evaluated. It recorded better performance for number of primary branches vine-1(6.31), number of 

nodes vine-1 (48.42), node to first staminate flower (2.33), node to first pistillate flower (7.21), days to first 

staminate flower anthesis (26.01), days to first pistillate flower anthesis (28.82), sex ratio (18.83), fruit length 

(35.60), individual fruit weight (379.18), number of fruits vine-1 (23.82), total soluble solids (2.84) and fruit yield 

vine-1(8.91). The genotype Pusa Sneha which ranked second excelled in performance for the traits viz., sex ratio 

(11.61), number of fruits vine -1 (26.06), number of primary branches vine-1(5.19), days to first pistillate flower 

anthesis (27.82), individual fruit weight (349.13), fruit yield vine-1 (23.82) and number of nodes vine -1 (54.04). 

The genotype L.C-13 which ranked third excelled in performance for the traits viz., crude fibre (0.57), node to 

first staminate flower (2.55), days to first staminate flower anthesis (29.29), number of primary branches vine-

1(4.61), individual fruit weight (338.23), fruit yield vine-1 (5.41). The present study suggested that among the 21 

sponge gourd genotypes evaluated, the genotype KashiShreya was found to be the best for yield and other yield 

related traits followed by Pusa Sneha and L.C-13. These genotypes can be further utilized in crop improvement 

programme for yield and other yield related traits in coastal region of Karaikal.  

 

T1S3-AB11 

Molecular Tagging of Seedling Vigour in Rice (Oryza sativa L) 

A. SRIVIDHYA1*, V. SWETHA2 and B. SUKRUTHA3 
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2 Sri Padmavathi MahilaVishvavidyalayam, Women’s University, Tirupati, Andhra Pradesh – 517502 

3 S.V. Agricultural College, ANGRAU, Tirupati, Andhra Pradesh – 517502 
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Seedling vigour is an important trait for better and early crop establishment. It is a complex physiological trait 

which is essential for the rapid and uniform emergence of plants in the field. Measurement of seedling vigour at 

an early stage is a better option for later selection of genotypes with agronomic traits and yield. Hence, 

identification of genomic regions/markers that linked with seedling vigor can help crop breeding programme for 

early vigour. In this direction the present investigation was undertaken with an objective to assess seedling vigor 

in rice genotypes and to identify SSR markers associated with Seedling vigor related traits. A total of 40 different 

rice genotypes were evaluated for seedling vigour related traits. High amount of variation was observed for all the 

seedling vigour traits studied viz., germination percentage, seedling length, seedling dry weight and vigour index. 

Highest germination percentage (100%) was recorded in BPT 5204, NLR 33358, NLR 9672, NLR 9672-96, INRC 

10192 (landrace), Swarna, NLR 28600 and NLR 3242 and lowest germination percentage of 57% was recorded 

in Kavya. Similarly, highest seedling length was observed in variety NLR 3242 (23.03 cm) and lowest was 

recorded in NLR 40054 (11.62 cm). Of all the genotypes studied, the variety BPT 5204 (0.06 g) exhibited highest 

dry weight while lowest dry weight was recorded in NLR 30491 (0.01 g). Highest seedling vigor index SVI – I 
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was noticed in NLR 3242 (2303) and lowest was recorded in RPBIO 1248 (762.29). As far as seedling vigor index 

SVI – II considered, highest was recorded in BPT5204 (5.76) and lowest was recorded in NLR 30491(1.154). 

Hence, overall the genotypes BPT 5204 and NLR 3242 were exhibited better performance for at least two vigour 

related traits each. Normal distribution pattern was observed among genotypes for seedling dry weight alone. 

Molecular analysis of core set of genotypes comprising five each in high and low vigor groups by employing 

twenty reported SSR markers that linked with rice seedling vigour identified eight polymorphic markers. Of these 

polymorphic markers, the marker RM 340 was identified as most informative marker that showed highest 

correlation of up to 60% between high and low groups by considering as positive and negative controls, 

respectively. Additionally, five other polymorphic markers viz., RM 258, RM 228, RM 252, RM 25940 and RM 

6326 can be considered as informative towards seedling vigour related traits. Thus, from the current study it can 

be concluded that the identified list of markers along with the genotypes that selected for high seedling vigour 

index_II viz. BPT 5204, MTU 3626, MTU 1010, NLR 40024 and NLR 3276 would be better choice for marker 

assisted breeding for seedling vigour improvement in rice. Further, fine mapping and candidate gene-based studies 

would help to understand the underlying molecular mechanisms behind seed/seedling vigour trait(s) in rice. 

 

T1S3-AB12 

Genetic Evaluation of Rice Varieties for Morphological Traits and 

Grain Yield in Odisha State 

SOURAVPARAMANIK* and M. SUBBARAO 

M.S. Swaminathan School of Agriculture, Centurion University of Technology and Management, 

Paralakhemundi, Odisha – 761211 

*Email: paramaniksourav99@gmail.com 

Fourteen diversified rice genotypes collected from different sources were evaluated during Kharif, 2022 along 

with a check RNR 15048 in P.G. Research Farm, Centurion University of Technology and Management, 

Paralakhemundi. The results revealed that, out of the fifteen entries evaluated, seven were of long duration, four 

entries were of medium duration and four entries were of early duration. Plant height varied from 94 cm (NLR 

34449) to 164.8 cm (Gopal Bhog). Grain yield per plant varied from 18.1 gm. (RNR 15048) to 33.9 gm. (MTU 

1075) with a mean of 24.5 gm. Highly significant differences were observed among the test entries for grain yield 

per plant and six entries have recorded significant to highly significant variation for yield per plant over the check. 

Straw yield per plant varied from 19.5 gm. (MTU 1010) to 48.6 gm. (NLR 9674). Harvest index was highest for 

Lalsita (0.57) while lowest for NLR 9674 (0.35). Analysis of variance revealed a considerable variation among 

the entries tested for various traits including grain yield and that could be used in future crossing programme to 

develop superior lines suitable for Odisha state. The traits plant height, grain yield per plant, productive tillers per 

plant and straw yield per plant recorded high GCV, PCV and high genetic advance as percentage of mean. High 

heritability (broad sense) (h2
bs) was reported for most of the characters studied except grain yield per plant 

indicating that there is possibility of improving these traits by simple selection. 
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Performance of Foxtail Millet (Setariaitalica (L.) Beaue) Genotypes for 

Physiological and Yield Traits under Drought Conditions 

P. UMAMAHESWARI*, R. N. ARASIMHULU and N. C. VENKATESWARLU 

RegionalAgricultural Research Station, Nandyal, ANGRAU, Andhra Pradesh – 518502 

*Email: p.umamaheswari@angrau,ac.in 

A field experiment was conducted at the Regional Agricultural Research Station, Nandyal during Rabi 2021-22 

in black cotton soils to identify superior drought tolerant lines of foxtail millet with higher yield compared to 

existing varieties. The experiment was carried out in split plot design with gross plot size 9 m2 and replicated four 

times. The treatments consists of 15 foxtail millet genotypes i.e.SiA-3156, SiA-4201, SiA-4203, SiA-4206, SiA-

4231, SiA-4211, SiA-326, SiA-4213, SiA-4215, SiA-4217, SiA-4219, SiA-4220, SiA-4221, SiA-4224 and SiA-

4226 as main plots and maintenance of irrigated and unirrigated situations as sub plots .Thirteen quantitative traits 

were studied in 15 foxtail millet genotypes grown under irrigated and unirrigated conditions. Water stress caused 

significant impacts on all the studies traits, like Plant height (cm), RWC at Post flowering (%), SCMR at post 

flowering (60 DAS), CGR(50-80) DAS (gm-2 d-1), Panicle length (cm), Total dry matter (g/pl), 1000-Seed weight 

(g), Net photosynthesis (µ Mole/M2 /S1), Transpiration rate (mg H2O/m2/S), Photosynthetically Active Radiation 

(PAR), Leaf temperature (oC), Water use efficiency and Seed yield (kg/ha).Crop growth rate was 4.2 gm-2 d-1 

under unirrigated conditions and 5.1 gm-2 d-1 under irrigated conditions .In foxtail millet, net photosynthesis was 

higher in unirrigated conditions (56.0µ Mole/M2 /S1) than in irrigated conditions (54.6 µ Mole/M2 /S1). When 

unirrigated conditions were used, increased transpiration rates (5.5 mg H2O/m2/S), PAR (740.9), leaf temperature 

(31.5oC) and water usage efficiency (21.7) were recorded. There was no significant interaction between varieties 

and irrigation. Among the 15 genotypes tested, SiA 4203 (3676 kg/ha), SiA 4213 (3555kg/ha), and SiA 4221 

(3233 kg/ha) performed the best under unirrigated conditions, with higher mean performance for all the studied 

traits, particularly higher net photosynthesis and lower transpiration rate. 

 

T1S3-AB14 

Response of Promising Pre Release Sugarcane Clones for 

Salinity Tolerance in Andhra Pradesh 

B. VAJANTHA*, T.M. HEMALATHA, K.R. TAGORE, M. HEMANT KUMAR, V. SUMATHI, 

L. MADHAVILATHA and M. SHANTHI PRIYA 

Agricultural Research Station (ANGRAU), Perumallapalle, Tirupati, Andhra Pradesh – 517505 

*Email: b.vajantha@angrau.ac.in 

Sugarcane (Sacharun officinarum L.) is one of the important commercial crop in Southern zone mainly used for 

manufacture of sugar and jaggery. Climate of the zone is very suitable for growth of sugarcane but increasing soil 

salinity is posing a major threat to its growth. Chittoor district has great export potential for jaggery but jaggery 

prepared from salt affected soils will have inferior quality. About 3% of total sugarcane area is under salt affected 

soils in the zone. Salinity is an ever increasing environmental problem in irrigated areas of Chittoor district and 

coastal soils of Nellore. Growing tolerant varieties is one of the management practices and it is mandate to screen 

pre-release varieties for salinity tolerance before recommending for general cultivation. Keeping this in view a 

field experiment was conducted during 2020-21 to study the influence of salinity on growth and yield of promising 

sugarcane clones at Agricultural Research Station, Perumallapalle, ANGRAU, Andhra Pradesh. The experiment 
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was laid out in factorial RBD design with sugarcane clones as main treatments and salinity as sub treatments. 

Seven sugarcane clones (2013 T 16, 2013 T 102, 2013 T 106, 2013 T 120, 2014 T 20, 2014 T 40, 2014 T 39, 2014 

T 65, 2014 T 71, 2014 T 81, 2014 T 86 2003 V 46 and CO 99004) were tested under control (without salt) and 

salt treated plots (soil EC @ 6 dS m-1 was developed with addition of salts). Data on germination %, nutrient 

content, K/Na ratio and cane weight were recorded. Results revealed that ten sugarcane entries were evaluated for 

salinity tolerance along with 3 checks. The germination percent was significantly affected by varieties, treatments 

as well as with their interaction. The mean germination in control plot was higher (80%) than salt treated plots 

(62%). The entries 2013 T 106 and 2014 T 20 showed by less reduction in germination in salt treated plots when 

compare to control. The cane weight was significantly affected by varieties and treatments only. Among the entries 

2013 T 106 (7.764%), 2014 T 102 (10.1%) and 2013 T 16 (10.83%) showed less difference in cane weight 

between salt treated and control plots. The sucrose % was significantly affected by varieties, treatments as well 

as with their interaction. Control plots recorded highest mean sucrose (18.44%) than salt treated plots (16.46%). 

2014 T 39 and 2014 T 71 showed less reduction in sucrose in salt treated pots. The K/Na ratio in plant is an 

important indicator for salt tolerance. The entries 2014 T 39 and 2003 V 46 showed high K/Na ratio which 

indicates they are salt tolerant. Based on the results the clones 2013 T 16, 2013 T 106 and 2014 T 39 were showed 

salt tolerance. 

 

T1S3-AB15 

Variability and Correlation Studies in Cowpea (Vigna Unguiculata L. Walp) 

SRIVALLI POTHULA1* and B. SAHADEVA REDDY2 

1 Agricultural Research Station, ANGRAU, Utukur, Kadapa, Andhra Pradesh - 516 003 
2 Agricultural Research Station, ANGRAU, Ananthapur, Andhra Pradesh - 515 001 

*Email: p.srivalli @angrau.ac.in 

Variability and correlation studies were carried out for yield and its contributing traits of 22 genotypes of cowpea 

during kharif, 2018 at Agricultural Research Station, Rekulakunta, Ananthapuramu. Most of the traits recorded 

moderate to high heritability values. High heritability coupled with high genetic advance as % of mean was 

observed for number of pods per plant, 100 seed weight and seed yield. High Phenotypic and Genotypic Co-

efficient of Variation (PCV & GCV) observed for number of pods per plant and seed yield indicating 

preponderance of additive gene effects for these characters. The genotypic correlation co-efficient were found to 

be relatively higher in magnitude than the corresponding phenotypic correlation co-efficient, indicating strong 

inherent association between the characters. The seed yield per plant recorded significant positive correlation with 

number of branches per plant and number of pods per plant both at genotypic and phenotypic levels, while it was 

negatively associated with days to 50 % flowering and days to maturity. The path co-efficient studies indicated 

that number of pods per plant recorded the highest positive direct effect on seed yield followed by fodder yield 

and number of branches per plant while plant height and days to maturity exerted negative direct effects on seed 

yield. Based on the data it is inferred that, number of pods per plant is the most reliable yield attributing trait for 

effective selection of seed yield in cowpea.  
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T1S3-AB16 

Identification of Foxtail Millet (Setariaitalica L.) Varieties with Enhanced 

Thermo tolerance Using Temperature Induction Response Technique (TIR) 

KARANAM NAVYA JYOTHI*, V. SUMATHI, D. SUBRAMANYAM, 

P. SUDHAKAR and T. GIRIDHAR KRISHNA  

S.V. Agricultural College, Tirupati, Andhra Pradesh – 517502 
*Email: k.navyajyothi@angrau.ac.in 

Foxtail millet ranks second in the world’s total millet production. It is cultivated in more than 23 countries of 

Africa, Asia and America and it has a prominent place in the world agriculture in providing food for millions of 

people in arid and semi-arid regions. In the present scenario of climate change, it is the best crop of choice and an 

indispensable component of dryland farming due to its C4 plant type, tolerance against the abiotic stresses, 

rejuvenating capacity after the elevation of stress condition, minimal input requirements, easy cultivation and 

freedom from pest and diseases. However, all the foxtail millet varieties may not sustain under severe moisture 

and temperature stress particularly at germination and seedling growth stages. Hence, it is extremely important to 

develop screening tools for identification of thermos tolerant foxtail millet varieties in view of increase in average 

global temperatures. In this context, a lab experiment was conducted to standardize the temperature induction 

response (TIR) protocol for foxtail millet seedlings using WGC-450 programmable plant growth chamber. 

Temperatures were standardized as sub lethal i.e. challenging temperatures as 38°C – 54°C for 5 hours and lethal 

temperatures as 56°C for 3 hours. Seven foxtail millet varieties (Suryanandi, SiA 3156, Srilakshmi, SiA 3085, 

Narasimharaya, Krishnadevaraya and Prasad) were screened for intrinsic tolerance using the standardized Thermo 

Induced Response (TIR) protocol. Out of the seven varieties evaluated, SiA 3085, Prasad, Suryanandi, Srilakshmi 

were identified to possess high level of thermo tolerance in terms of higher seedling survival with less reduction 

in root and shoot growth. The varieties with intrinsic heat tolerance can be explored for the development of heat 

stress tolerant varieties. 

 

T1S3-AB17 

Combining Ability Studies for Quality, Yield and Yield Components in 

Groundnut [Arachis hypogaea L.] 

R.S. ARCHANA1*, D. LOKANADHA REDDY1, M. REDDISEKHAR1 and K. V. NAGA MADHURI2 

1 S.V. Agricultural College, ANGRAU, Tirupati, Andhra Pradesh – 517502 
2IFT, RARS, Tirupati, Andhra Pradesh – 517502 

*Email: archanacdp@gmail.com 

Groundnut is the primary source of dietary protein, minerals and vitamins for vegetarians and one of the chief 

sources of vegetable oils extensively used for cooking purposes around the world. Improving the genetic potential 

of groundnut for pod yield and oil content were the major objectives in most groundnut improvement programs. 

Recent estimates revealed that only 49 per cent of its total produce is crushed for oil and the rest is used for sowing 

and direct consumption. Peanut butter, roasted and salted groundnuts are preferred form of food for consumers 

and export. Improvement of yield with confectionery quality traits may have positive impact on farming 

community livelihood. Due to availability of genetic variability for oil, protein and sucrose content, Now-a-days 

groundnut varieties can be making use as dual-purpose lines i.e., suitable for direct consumption as seed or as for 

oil extraction. But, Quality requirement of peanut for confectionery purpose varies from those meant for oil 
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extraction. Characters which are preferred for confectionery grade varieties are high protein (30.22%) and sucrose 

(53 mg/g and 69 mg/g in Virginia and Spanish) with low oil content (37.42%). Hence, the simultaneous evaluation 

of genotypes focusing on improving confectionery characters of the cultivars as well as yield potential shall form 

the basis and prioritization in groundnut breeding programme. In the present study 20 F1 s were developed by 

crossing 5 lines viz., Dharani, Dheeraj, Kadiri Amaravathi, Narayani and Kadiri-6 and 4 testers viz., ICGV-06188, 

ICGV-171377, ICGV 95165 and Bheema in Line × Tester mating design during kharif, 2020. The resultant 20 F1 

s along with their parents were evaluated for combining ability during rabi, 2020 at S.V. Agricultural College, 

Tirupati in randomized block design with two replications for eighteen yields, yield contributing and quality traits. 

Analysis of variance showed significant differences among the parents and F1s for all the characters indicating 

presence of genetic variation in the experimental material. ANOVA for combining ability and estimates of 

components of genetic variance revealed that breeding material registered highly significant differences among 

themselves for all the characters. The magnitude of sca variance was greater than GCA variance for all the traits 

suggesting the predominant role of non-additive gene effects offering good scope for exploitation of hybrid vigour 

in improving these traits. Narayani, Kadiri-6, ICGV-06188 and ICGV 171377 were considered as good general 

combiners based on mean performance and GCA effects for pod yield, yield attributes and quality characters. 

Similarly, the crosses viz., Kadiri-6 × ICGV 171377, Narayani × ICGV 06188, Dheeraj × ICGV 171377 and 

Kadiri-6 × ICGV 95165 exhibited highly significant sca effects in positive direction for yield and quality. Hence 

these crosses could be exploited for obtaining desirable transgressive sergeants in advanced generations with 

increased pod yield along with quality characters. 

 

T1S3-AB18 

Study of Advanced Sorghum (Sorghum bicolor L. Moench) Genotypes for 

Yield and Yield Attributing Traits 

SK. SAMEERA1*, S. ISHA PARVEEN2, T. BHAGAVATHA PRIYA3 and Y. SRUJANA4 

1 Agricultural Research Station, ANGRAU, Nellore, Andhra Pradesh – 524004 
2 Regional Agricultural Research Station, ANGRAU, Nandyal, Andhra Pradesh – 518503 
3 Agricultural Research Station, ANGRAU, Utukuru, Kadapa Andhra Pradesh – 516003 

4 Agricultural College, ANGRAU, Naira, Andhra Pradesh – 532185 

*Email: s.sameera@angrau.ac.in 

Sorghum bicolor (L.) Moench is a multipurpose food crop ranked 5th among the top five cereal crops in the world 

used as food, feed, fodder and fuel and is a climate resilient great millet being the staple food crop for more than 

200 million people in arid and semi-arid countries of Asia and Africa. In spite of its economic importance, the 

productivity of sorghum in India is constrained by biotic and abiotic stresses which emphasizes the breeding 

programme to focus on development of dual purpose early maturing varieties with multiple resistance. Several 

breeding approaches were identified to improve the existing cultivars. Pedigree method is one among them to 

improve the already existing varieties. One such experiment was taken up as a part of research objective 5 

advanced genotypes developed through pedigree method were evaluated with 5 checks including national and 

local checks at Regional Agricultural Research Station, Nandyal. The genotypes were evaluated in randomized 

block design with 3 replications with 45 cm × 15 cm. All the recommended plant protection and needy agronomic 

practices were followed as per the recommendations. Among the genotypes evaluated, 50% flowering was found 

with in the range of 60-80 days, the genotypes with less days to flowering indicates the early maturing types. The 

genotypes with less plant height are more preferable as they were not prone to lodging. In this study, plant height 

ranged from 163 to 380 cm. With respect to panicle length the range is in between 13.2 cm to 28.4 cm which 

denotes the more the length more the no. of grains in the panicle. The test weight (1000 grains) ranged from  
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1.6 g to 3.9 g which denotes the more the test weight bold will be the seed size which in turn contributes to 

increased grain yield. The ultimate goal of plant breeding programme is to improve the grain yield which in this 

study ranged from 901 kg/ha to 4138 kg/ha and fodder yield ranged from 7672 kg/ha to 26879 kg/ha. Hence from 

the above study it can be evident that selecting the genotypes with higher grain and fodder yield with less number 

of days to 50% flowering, low plant height more panicle length and more test weight will ultimately lead to high 

performing genotypes and can contribute to multi location trials.  

 

T1S3-AB19 

CFMV 4: A New High Yielding, Sturdy Culm, Non-Lodging Variety Suitable 

for Farming under Coastal Agro-Ecosystems 

I. SUDHIR KUMAR*1, V. SUJATHA1, P. MUNIRATHNAM1 and M. BHARATHA LAKSHMI2 

1 Agricultural Research Station, ANGRAU, Peddapuram, Kakinada, Andhra Pradesh – 533437 
2 Regional Agricultural research Station, ANGRAU, Maruteru, Andhra Pradesh – 534122 

*Email: i.sudhirkumar@angrau.ac.in 

Finger millet is a climate resilient crop free from diseases and pests and assures reasonable economic return even 

under adverse growing conditions. Coastal ecosystems are ecologically vulnerable to the vagaries of climate 

variability such as cyclones and floods. Crop varieties tolerant to lodging are essential to overcome cyclonic winds 

under coastal agro-ecosystems. In this direction, a high yielding non-lodging culture PR 1506 was developed at 

Acharya N.G. Ranga Agricultural University, Agricultural Research Station, Peddapuram. It’s a pure line 

selection from station germplasm line FMGP 101. The variety is characterized by semi dwarf plant height, erect 

plant type and sturdy culm with reddish brown semi compact ear heads having top curved fingers, synchronized 

maturity with resistance to leaf blast, moderately resistant to neck blast, brown spot, banded sheath blight and foot 

rot diseases. The variety (2866 kg/ha) has recorded 12.9% increase in grain yield over the national check GPU67 

(2552 kg/ha) tested under coordinated trials of all India coordinated research project on small millets (AICRP on 

small millets) during 2019-20, 2020-21 and 2021-22 in the adaptability states of Andhra Pradesh, Maharashtra 

and Tamil Nadu. It was in top three ranks for 8 locations out of 22 test locations over a period of three years under 

the all India testing network. High grain yield, harvest index and test weight were recorded in the variety at all 

levels of NPK fertilizers compared to checks and recorded 13.6% higher yield over national check (PR 202). 

Similarly for fodder yield, it recorded 24.0% increase in fodder yield compared to the national check PR 202.The 

variety is highly fertilizer responsive as observed from 23.0%, 30.0% and 36.7% higher grain yield at 75%, 100% 

and 125% RDF respectively compared to the absolute control. The variety recorded low disease incidence under 

high disease pressure to leaf blast (3.5%), neck blast (16.1%) and finger blast (17.4%), brown spot (3.4), banded 

blight (17.6%) and foot rot (15.10%) when compared to national check GPU 67 (3.9%, 19.4%, 4.0, 26.7%) for 

corresponding diseases. The variety, CFMV 4 recorded low incidence of stem borer (10%), ear head caterpillar 

(4.9%) and myllocerus weevil (2.0 no./ meter row) incidence respectively compared to the check GPU67 (3.6%, 

11.27%, 3.2 & 1.18). The variety exhibited superior/ on a par performance in different agro ecologies showing its 

wider adaptability. Three year evaluation data indicated 4.57% and 7.63% superiority in grain yield and at par in 

fodder yield over the national checks GPU67 and PR 202 respectively. The suitability of variety for mechanical 

harvesting has been proved by its tolerance to lodging at various levels of testing. The culture PR 1506 was 

released as CFMV-4 and recommended for general cultivation in the states of Andhra Pradesh, Tamil nadu and 

Maharashtra by the central varietal release committee (CVRC) in the year 2022. 
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T1S3-AB20 

Studies on Correlation and Path Coefficient Analysis in Winged Bean 

V. KANTHASWAMY,* SRIRAMAN, V. SUNDARAM and V. KRISHNAN  

P.J.N. College of Agriculture and Research Institute, Karaikal, Pudecherry – 609603 

*Email: v.kanthaswamy@gmail.com 

Investigation on the evaluation of winged bean genotypes for yield and yield contributing characters was carried 

out in the Department of Horticulture, Pandit Jawaharlal Nehru College of Agriculture and Research Institute, 

Karaikal, U.T. of Puducherry between February-2020 to August-2021. The 25 winged bean genotypes were 

evaluated. The association and contribution of different characters towards yield were also estimated for all the 

25 genotypes for 17 different characters. All the genotypes were evaluated for 17 characters viz., vine length, 

number of primary branches plant-1, petiole length, leaf area, days to first flowering, peduncle length, pod set, pod 

length, pod girth, pod weight, pods plant-1, days to first harvest, crop duration, crude fibre content, protein content, 

keeping quality and yield plant-1. Analysis of variance revealed that there existed significant differences among 

the genotypes for all the characters, except keeping quality. The genotypic correlation coefficients were mostly 

higher than the phenotypic correlation coefficients, thus indicating the preponderance of genetic control in 

expression of different characters. The genotypic correlation coefficient for pods plant-1 and crop duration showed 

significant positive association with the pod yield plant-1 and also inter correlated among themselves indicating 

that these traits can be relied upon in selection programme and yield enhancement. The path analysis also revealed 

that leaf area, peduncle length, pod girth, weight, pods plant-1, crop duration, crude fibre content and protein 

content had exerted high positive effect on pod yield plant-1. Therefore these characters can be taken for selection 

of genotype in improving the yield plant-1 in winged bean. The residual effect (0.2084) from path coefficient 

analysis clearly indicated that all the 16 characters taken for this investigation were sufficient for genetical analysis 

in winged bean. 

 

T1S3-AB21 

Genetic Diversity Analysis in Yardlong Bean (Vigna ungiculata subsp. sesquipedalis L.) 

under Coastal Saline Region of Karaikal 

 S. SUMITHRA*, J. SHERLY, V. KANTHASWAMY, M. MANIKANDAN and K. SUBASRI 

P.N.J. College of Agriculture and Research Institute, Karaikal, Puducherry – 609603 

*Email: sumithrahortz@gmail.com 

Yardlong bean is s an underexploited crop commonly known as string bean, long-podded cowpea, asparagus bean 

and snake bean with rich nutritional value of good amount of digestible protein in both pods and seeds (23.5-

26.3%). There has been lots of diversity reported in yardlong bean throughout the country, its commercial 

exploitation is very scanty for coastal ecosystem due to lack of ideal varieties. Characterization of germplasm is 

crucial for using and enhancing plant genetic resources in diverse breeding programmes, hence the field 

experiment was conducted in yard long bean (Vigna ungiculata subsp. sesquipedalis L.) with 29 genotypes in 

coastal saline region of Karaikal. Genetic diversity among the genotypes was worked out using Mahalanobis D2 

statistics. On the basis of genetic distance, these genotypes were broadly grouped into nine clusters. Cluster V had 

six genotypes, cluster IV and VII with three genotypes. Cluster II, III and VI had two genotypes. The cluster VIII 

and IX are monogenotypic which indicated that these clusters contain most diverse genotypes. The average intra 

cluster distances between nine clusters revealed that the cluster IV (161.76) was found to have the maximum intra 
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cluster distance followed by cluster VII (154.30) which indicated that the genotypes in these clusters are more 

diverse. The cluster IX recorded the highest mean performance for most characters viz., number of pods plant-1 

(181.77), pod set (87.83), days 50% flowering (58.90), days to first flowering (22.93), vitamin C content (19.50), 

vine length (9.05) and shelf life (7.25) whereas, mean performance days to last harvest (234.83), days to first 

harvest (77.56), peduncle length (29.92), 100 seed weight (23.87) and total soluble solids (3.51) were found to be 

maximum in cluster IV. The selection of genotypes (VS-53, Mannuthi local and Lola) from this cluster could be 

efficiently used for crop improvement programme for earliness and yield. The traits viz., yield plant-1 (88.18%) 

was the maximum contributor to genetic divergence, followed by number of pods plant-1 (7.39%) and vitamin C 

content (1.23%) showed maximum contribution towards genetic diversity and these traits could be considered for 

selection.  

 

T1S3-AB22 

Genetic Divergence Studies in Indigenous Finger Millet (Eleusine coracana L.) 

Germplasm for Yield and Quality Traits  

L. MADHAVILATHA*, M. SHANTHIPRIYA, P. SOUMYA, T. NAGENDRABABU, 

M. VISHNU VARDHAN KUMAR, D. SWARNALATHA, K.V. NAGA MADHURI and B. VAJANTHA 

Agricultural Research Station, Perumallapalle, Andhra Pradesh – 517505 

*Email: l.madhavilatha@angrau.ac.in 

Finger millet (Eleusine coracana L.) popularly called as ragi is a member of poaceae family. It is grown 

extensively in Africa and India after wheat, rice, sorghum, maize and bajra. It is the sixth most produced food 

grain crop in India. It is a traditional staple millet crop cultivated mostly under irregular rainfall or marginal soils 

in dryland areas. Finger millet is highly nutritious millet because grain contains more proteins, minerals, calcium 

and vitamins. Along with high calcium, it is also a good source of iron and zinc content. In any crop, existence of 

genetic diversity among the genotypes plays an important role in crop improvement programme. This helps in 

selecting better parents for hybridization in yield and quality improvement programme. Hence the evaluation of 

genotypes for yield and quality traits is important in planning the future hybridization programme. Hence the 

present study was carried out with one hundred and seven finger millet genotypes, evaluated in two replications 

in randomized block design at Agriculture Research Station, Perumallapalle during Kharif, 2021. Spacing adopted 

was 22.5 cm between the rows and 10.0 cm between the plants with in a row and each genotype was raised in two 

rows. The crop management practices were uniformly adopted for the entire experiment. Five randomly selected 

plants in each replication for each genotype were tagged for recording observations and the mean of five plants 

was used for statistical analyses. Observations were recorded for thirteen yield and quality traits viz., days to 

maturity, plant height, effective tillers per plant, flag leaf length, flag leaf width, ear head length, finger length, 

finger width, fingers per ear, Fe content, Zn content, fodder yield and grain yield. The analysis of variance showed 

significant differences among the genotypes for all the characters. The 107 genotypes were grouped into nine 

clusters using the Torchers’ clustering technique. Maximum number of genotypes was observed in cluster III (43 

genotypes) followed by Cluster I (35 genotypes) and Cluster VI (10 genotypes). Clusters seven, eight, nine were 

represented by one genotype each and were solitary clusters.Cluster 6 (436.14) recorded the maximum intra 

cluster distance and minimum cluster distance was shown by cluster 2 (17.7). Clusters 6 and 9 had the maximum 

inter cluster distance (5532.66), followed by the inter cluster distance of 5328.24 between cluster 2 and 6. Among 

the thirteen characters studied, iron content contributed more towards genetic diversity (62.7) followed by days 

to maturity (21.27). 
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Development of Gene Pool for High Iron and Zinc Content in Pearl Millet 

M. SHANTHIPRIYA*, L. MADHAVILATHA, B. VAJANTHA and M. HEMANTH KUMAR 

Agricultural Research Station, Perumallapalle, Andhra Pradesh – 517505 
*Email: m.shanthipriya@angrau.ac.in 

Pearl millet being a climate-resilient crop which tolerates adverse effects of climate changes has the potential for 
nutritional security of farming communities in arid regions. Thus, pearl millet is the next-generation crop holding 
the potential of nutritional richness and the climate resilience and efforts must be targeted to develop nutritionally 
dense hybrids/ composite varieties. Recently the bio fortification of the grain for micronutrients, largely for iron 
and zinc was focused to speed up the cultivar development programme. Besides this for release of newly 
developed pearl millet composite varieties or hybrids, AICRP on Pearl millet has fixed a bench mark of having 
minimum 42 ppm iron and 32 ppm zinc in the new entries. In this context field experiment was conducted with 
55 pearl millet germplasm lines during Kharif, 2021 at Agricultural Research Station, Perumallapalle. The zinc 
and iron content in these lines were determined by the atomic absorption spectrophotometer method. The iron 
content ranged from 61.85 mg/kg (IP 19877) to 288.7 mg/kg (IP 14683). The Zinc content ranged from 18.68 
mg/kg (IP 6426) to 54.35 mg/kg (IP 14683). Out of 55 lines 15 lines which recorded high Fe and Zn were selected 
to create a gene pool with high iron and zinc content. These iron and zinc rich lines will be utilized for development 
of iron and zinc rich inbreds. These inbreds will be further utilized in the composite/hybrid development programme.  

 

T1S3-AB24 

Studies on Multivariate Analysis in Chilli Hybrids Suitable for 
Coastal Region of Karaikal 

V. KANTHASWAMY*, G. NANDINI DEVI, MD. YASSIN and V. KRISHNAN 

P.J.N. College of Agriculture and Research Institute, Karaikal, Puducherry – 609603 
*Email: v.kanthaswamy@gmail.com 

The present study was carried out at Pandit Jawaharlal Nehru College of Agriculture and Research Institute, 
Karaikal, with an aim to identify best chilli hybrid that exhibit high fruit yield with desirable characters for further 
use in commercial production. Twenty-six hybrids were evaluated for 15 characters viz., plant height, number of 
primary branches, leaf area, days to first flowering, days to first fruit set, number of fruits plant-1, fruit length, fruit 
girth, fruit weight, number of seeds fruit-1, green fruit yield plant-1, dry fruit yield plant-1, estimated green fruit 
yield, estimated dry fruit yield, ascorbic acid content⸴ capsaicin content and capsanthin content. Genetic diversity 
analysis revealed that five clusters were formed from the 26 hybrids studied. Wide range of genetic divergence 
was noticed among the 26 hybrids in chilli, and this divergence of the hybrids may be taken into account for 
selecting the best performing hybrid and future improvement of this crop. Among the five clusters, the hybrids 
grouped in the cluster II (MARIYA, RATI, BSS 453 Disha, PRECIOUS, KOHINOOR, BSS 897, VNR-145, KSP 
1197, PRITAM 1875 and KSP 1354) and V (TNAU Chilli Hybrid CO1) showed maximum inter-cluster distance 
which is useful for exploiting heterosis. The lowest inter-cluster distance was observed between the cluster II 
(MARIYA, RATI, BSS 453 Disha, PRECIOUS, KOHINOOR, BSS 897, VNR-145, KSP 1197, PRITAM 1875 
and KSP 1354) and III (Priyanka and Nch-6007) suggested that hybrids in this clusters had closeness among 
themselves. By considering genetic divergence and per se performance, it is concluded that TNAU Chilli Hybrid 
CO1 is considered as the best hybrid among all 26 hybrids followed by Sierra⸴KSP 1094 and BSS 897for future 
breeding programme. In the cluster V, TNAU Chilli Hybrid CO1C showed highest cluster mean value for fruit 
yield plant-1. Therefore⸴ utilization of TNAU Chilli Hybrid CO1 in commercial production and cultivation may 
be rewarding.  
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T1S3-AB25 

Screening of Yard Long Bean (Vigna unguiculata subsp. Sesquipedalis (l.) Verdcourt) 

Genotypes under Coastal Region of Karaikal 

 S. SUMITHRA, J. SHERLY*, V. KANTHASWAMY, M. MANIKANDAN and K. SUBASRI 

P.J.N. College of Agriculture and Research Institute, Karaikal, Puducherry – 609603 

*Email: sherlyvegetable@gmail.com 

Yardlong bean [Vigna unguiculata subsp. sesquipedalis (L.) Verdcourt] an important legume vegetable crop, 

grown in the peninsular region particularly in Kerala, Tamil Nadu, coastal Andhra Pradesh and Odisha. Genetic 

improvement for any trait of interest in yardlong bean is depends on its extent of available genetic variation their 

heritable nature and the breeding methodology adopted to exploit the existing genetic variability present. The 

potentiality of the genotype for the successful selection process may be assessed based on the per se performance 

of the genotype. The data was collected on growth, yield attributing characters, yield and quality characters. There 

was a highly significant difference observed for all the traits, clearly indicated that there was a wider scope for 

selection of superior genotypes. The experiment was conducted at the College farm, Department of Horticulture 

by screening 29 genotypes and accessions with two replications. Among the 29 entries evaluated, Sumant was 

found to be the best for yield plant-1 (4.35 kg) and also recorded superior performance for the characters viz., days 

to first flowering (36.75 days), individual pod length (53.48 cm), individual pod weight (37.00 g), 100 seed weight 

(22.30 g), crude fibre content (18.25 per cent) and shelf life (7.00 days). Lola for the characters viz., peduncle 

length (29.93 cm), pod set (80.42 per cent), individual pod girth (3.48 cm), individual pod weight (30.08 g), days 

to last harvest (235.35 days), 100 seed weight (30.13 g), vitamin C content (15.90%) and yield plant-1(3.92 kg), 

Mannuthi local had superiority for characters viz., vine length (8.76 m), peduncle length (40.60 cm), 100 seed 

weight (21.50 g), number of pods plant-1(172.15), crude fibre content (20.50 per cent) and yield plant-1 (3.41 kg). 

From the above discussion, it can be easily observed that all genotypes are not equally superior for a particular 

character. Based on the mean performance, it was observed that the Sumant was found to be the best variety 

among 29 genotypes and accessions for yield and also recorded superior performance for the characters followed 

by Lola and Mannuthi local. Hence, variety Sumant can be recommended as one of the parent for further crop 

improvement programme.  

 

T1S3-AB26 

Studies on Multivariate Analysis in Sponge Gourd Genotypes Suitable for 

Coastal Region of Karaikal 

 B. SIVABHARATHY, V. KANTHASWAMY*, V. SUNDARAM, J. SHERLY, 

M. MANIKANDAN and C. JAYALAKSHMI 

P.J.N. College of Agriculture and Research Institute, Karaikal, Puducherry – 609603 

*Email: v.kanthaswamy@gmail.com 

Sponge gourd (Luffacylindrica L.) is an important emerging high potential underutilized vegetable crop. Loofah 

(genus Luffa), also spelled luffa, also called vegetable sponge, sponge gourd or rag gourd, genus of seven species 

of annual climbing vine of the gourd family (Cucurbitaceae), native to the old world tropics. Luffa has nine species 

out of which Luffaacutangula (L.) Roxb. L. cylindrica M. Roem., L. Echinta Roxb, L. graveolens, L. Tuberose 

Roxb. Luffaacutangula (ridge gourd) and Luffacylindrica (sponge gourd) are grown throughout India in tropical 

region. Sponge gourd is a monoecious, highly cross- pollinated crop with a wide range of diversity in most 
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commercially significant features.In the crop improvement, genetic diversity has been considered as an important 

factor which is an essential pre-requisite for breeding programme for identification high yielding progenies. The 

experiment material comprised of 21 diverse sponge gourd genotypes. The experiment was carried out at 

Department of Horticulture, Pajancoari, Karaikal, Union Territory of Puducherry during January, 2022 in 

randomised block design with two replications. The observations on vine length, number of primary branches 

vine-1, number of nodes vine-1, node to first staminate flower, node to first pistillate flower, days to first staminate 

flower anthesis, days to first pistillate flower anthesis, sex ratio, days to first fruit harvest, fruit length, fruit girth, 

number of fruits vine-1, individual fruit weight, total soluble solids, crude fibre and fruit yield vine-1 were studied. 

Genetic divergence studies among 21 genotypes of sponge gourd were carried out using Mahalnobis D2 statistics. 

All the genotypes were grouped into five clusters. Cluster I constituted the maximum number (13) of genotypes 

followed by Cluster III consisting of three genotypes, cluster II and IV with two genotypes and cluster V consisting 

of one genotype. The lowest intra cluster distance of 0.00 was recorded by cluster while the highest intra cluster 

distance of 71.784 was exhibited by the cluster IV and it was followed by cluster III with a distance of 51.970. 

The inter cluster distance was found to be high between cluster II and V (135.668) followed by cluster I and V 

(128.222), cluster II and III (115.183) and cluster I and II (56.355) which recorded the least inter cluster distance. 

Among the 16 characters studied, crude fibre (50.47 per cent) was found to have the maximum contribution 

towards genetic diversity followed by fruit yield vine-1(38.09 per cent) and individual fruit weight (5.71 per cent). 

Cluster V recorded higher cluster value for yield vine-1 (8.910), number of fruits vine-1(23.82), individual fruit 

weight (379.175), fruit length (35.595) and number of primary branches vine-1 (6.31). The genotype (Kashi 

Shreya) from this cluster would be useful in yield improvement programme. The genotype which expressed 

earliness in flowering and maturity were also grouped in the same cluster. 

 

T1S3-AB27 

Phenotypic and Genotypic Identification of Rice Genotypes for 

Nitrogen and Phosphorus Use Efficiency 

A. SIREESHA* and M. GIRIJARANI 

Regional Agricultural Research Station, Anakapalle, Andra Pradesh – 522034 

*Email: a.sireesha@angrau.ac.in 

In most of the rice producing regions of the world, nitrogen is one of the most yield limiting nutrients for rice 

production. Rice requires more N than other essential nutrients except for potassium. To reduce the hazardous 

effects and to produce higher yield at low nutrient level, it is essential to identify the genotypes which can absorb 

efficiently and utilize the nitrogen. Identification and development of nutrient use efficient genotypes are essential 

to realize higher yields with low inputs. The inherent nutrient management of efficient genotypes without yield 

penalty is inevitable for climate resilience in case of extreme events of floods, drought and salinity (Ali et al., 

2018). Besides curtail in cost of cultivation, nutrient use efficient genotypes can improve soil health by minimizing 

use of chemical fertilizers. Therefore, selection of rice genotypes for efficient nutrient use is important preliminary 

effort for development of superior genotypes with high yielding potential and efficient nutrient N. In the light of 

above consideration an attempt has been made in this present study to identify the genotypes which can efficiently 

utilize and response for the improvement of nitrogen use efficiency and increase crop productivity in a sustained 

manner. Forty eight rice genotypes were screened for two years during wet season of 2015 and 2016 for Nitrogen 

and phosphorous use efficiency in augmented design using Swarna (MTU 7029) and Indra (MTU 1061) as check 

varieties in four blocks at Regional Agricultural Research Station (RARS), Maruteru, Acharya NG Ranga 

Agricultural University (ANGRAU) for phenotypic calculation of nitrogen and phosphorus use efficiency in field 

conditions and pooled data subjected to analysis using PB tools. These genotypes were also characterized using 
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nitrogen and phosphorous use efficiency QTL linked markers. Out of the total genotypes screened, only 13.71% 

genotypes showed at least two positive alleles for Nitrogen and 16.85% for phosphorous. Genotypes possessing 

one positive allele for both NUE and Pup1 are 13.14%. Lower per cent of allelic expression for nitrogen use 

efficiency and phosphorous uptake genes were noticed in the present study. Identification of nutrient use efficient 

genotypes using molecular markers would reduce time, resources on phenotypic evaluation. Shortlisted nutrient 

efficient genotypes further can be validated by phenotypic confirmation for release as variety or to use as genetic 

stock. This indicated that there is need to frame breeding strategies for development of nutrient use efficient 

genotypes by identification of genetic sources using molecular markers as phenotyping is cumbersome. The 

identified nutrient genotypes can be used in future for the development of high yielding rice varieties with nutrient 

use efficiency by adopting modern breeding techniques and also molecular markers can be used for selection of 

existing genotypes for nutrient use efficiency. 





THEME II : SESSION IV
Technological advancement in fisheries,

livestock and poultry management
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Invited T2S4-AB1 

Prospectus of Aquaculture Practices in the West Coast of Maharashtra 

P. E. SHINGARE1*, S. B. SATAM1 and S. J. MESHRAM2 

1 Marine Biological Research Station, Zadgaon, Ratnagiri, Maharashtra - 415612  
2 College of Fisheries, Shirgaon, Ratnagiri, Maharashtra – 415629 

*Email: adfishcollege@gmail.com 

The Maharashtra state is having 720 km long coastal line with of about 80,000 hectares of total brackish water 
area adjacent to creeks. However, about 11,000 ha area is available in five maritime districts for brackish water 
aquaculture with high potential for finfish and shrimp farming. Due to frequent occurrence of new diseases during 
culture period of shrimp farming, now day’s farmers are opting to new eco-friendly and sustainable culture 
systems. The lack of seed availability of brackish water fin fishes and shrimp is the main constraints in the 
development of coastal aquaculture practices in the west coast of Maharashtra. However, in the recent decades 
there are several new experimental as well as developmental activities has been started through the different 
government bodies and institutions such as SAUs and ICAR with the help of state/central government as well as 
World Bank and international bodies. Certain activities has been carried out by faculty of fisheries of  
Dr. B.S. Konkan Krishi Vidyapeeth, Dapoli, Ratnagiri such as mussel farming, crab fattening in mangrove, 
vertical crab farming, brood stock development of marine fishes such as Seabees and Siganus species, marine 
cage culture of Seabass and silver pompano, etc. In the recent years Mangrove foundation under the Forest 
department of Maharashtra government carrying developmental activities in the mangrove areas of Konkan coast 
of Maharashtra through local fishermen’s, SHG’s as well as group of farmers. They emphases on marine 
ornamental fish seed production, mangrove crab seed production, pen culture of seabass and mud crabs as well as 
seaweed culture around Ratnagiri and Sindhudurg coast. Besides the constraints, suggestions for successful 
coastal aquaculture, the developmental activities, constraints and prospectus of aquaculture practices in the west 
coast of Maharashtra has been discussed. 

 

Invited T2S4-AB2 

Nutritional Requirement of Candidate Species for Brackishwater Aquaculture 

T.K. GHOSHAL* and DEBASIS DE 

ICAR-CIBA, KRC, Kakdwip, South 24 Parganas, West Bengal – 743347 
*Email: ghoshalciba@gmail.com, tapas.ghoshal@icar.gov.in 

Aquaculture is the fastest growing food producing sector. The global production of fish, crustaceans and molluscs 
was 177.8 million tonnes in 2019 and the contribution of aquaculture to the total production has risen steadily 
from 39.9 percent in 2010 to 48.0 per cent in 2019 (FAO. 2021). Asia contributes about 91% of the worlds' total 
aquaculture and Indian aquaculture has demonstrated a six and half fold growth over the last two decades. The 
aquafeed industry (29.7 mt) constitutes 4% of global industrial animal feed production (873 mt). The use of 
formulated feeds have become unavoidable especially under high stocking densities as observed in practices of 
intensive and semi-intensive rearing of fish and shrimp. Brackishwater species like crustaceans (shrimp, crab ) 
and fish (seabass, mullets, milkfish. pearlspot) need food to get the energy that they requires for movement and 
all the other activities like growth, reproduction etc. However, they are ‘cold-blooded’ and they do not therefore 
have to consume energy to maintain a steady body temperature and they tend to be more efficient users of food 
than other farm animals. The nutritional requirement of different species of crustaceans and finfish vary in quantity 
and quality according to the nature of the animal, its feeding habits, size, its environment and reproductive state. 
Fish and shrimp diet should have adequate energy, not only to meet the needs of body maintenance called basal 
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metabolism, but also for growth. In nature shrimp and fish feeds on a variety of food items and derive their 
balanced nutrition for healthy growth. When they are cultured in confined pond they should be provided with a 
balanced diet as close to natural food as possible. The dietary requirement of protein for tiger shrimp Penaeus 
monodon ranges from 35 to 40%, Penaeus indicus it ranges from 30-40% and for Penaeus vannamei it is from 
30-35%. Among the brackishwater finfishes, requirement of protein for Asian seabass (Lates calcarifer), milkfish 
(Chanos chanos) and mullet (Mugil cephalus) is 40-45%, 30-40% and 27-35%, respectively. Energy requirement 
vary from 2800-4500 Kcal/kg. The quantitative requirement of fat in the diet of shrimp/fish is in the range of 5 to 
10%. Shrimp has a dietary requirement of about 2 % phospholipid. Fish and shellfish can absorb minerals directly 
from aquatic environment through gills and body surfaces or by drinking. Hence, dietary requirement of minerals 
is largely dependent on the mineral concentration of the aquatic environment. Supplementation of vitamins in 
feed becomes necessary for most of the aquatic organisms. 

 

Invited T2S4-AB3 

Livestock Production Systems in Coastal Ecosystems 

K. SARJAN RAO* 

Sri Venkateswara Veterinary University, Tirupati, Andhra Pradesh – 517502 
*Email: kapasarjanreddy@gmail.com 

India has a coastline of about 7516 km of which about 5400 km belong to peninsular India and the remaining to the 
Andaman, Nicobar and Lakshadweep Island which is less than 0.25% of the world’s coastline. Coastal areas are 
commonly defined as the interface or transition areas between land and sea, including large inland lakes. 
Favourable biophysical and climatic conditions, together with ease of communication and navigation, have 
encouraged human settlement in coastal areas since prehistoric times. Agriculture and allied sectors in this 
ecosystem are threatened by a number of constraints. Important among these are higher frequency and intensity 
of the natural disasters like cyclones, flooding, landslides, drought, climate change and sea-level rise, drainage 
congestions, high demographic pressure, deforestation, coastal erosion and accretion, low productivity of the field 
and horticultural crops and livestock, over-exploitation of the fishery resources, unplanned tourism activities, 
coastal pollution, etc. Bountiful natural resources paved the path for the flourishing of animal husbandry in the 
coastal regions from the time immemorial to the present. However, climate change, natural disasters, land 
degradation and urbanization became a threat for flourishing coastal animal husbandry. This puts a question mark 
over the future of animal husbandry in the coastal region, unless immediate corrective measures are taken to 
reorient our priorities towards modern, scientific and sustainable animal husbandry for enhanced production and 
productivity. 

T2S4-AB4 

Strategies for Improving Fisheries Production and in turn Consumption 
for Combating Malnutrition 

ABHISHEK KUMAR*and ADITI BANIK 

College of Fisheries, RPCAU, Dholi. Samastipur, Bihar – 848125 
*Email: abhi34675@gmail.com 

Fish feed accounts for around 50-60% of the entire operational annual cost of fish production, and it makes sense 
for farmers to employ plant-based aquatic feed ingredients instead of expensive animal protein diets. The 
researchers have focused their efforts on developing alternatives to deoiled-ricebran (DORB), fishmeal, soybean 
meal etc. Plant based diet can partially or completely replace the high-cost fishmeal or stressful DORB. Leaf meal 
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is currently the most cost-effective source of protein and energy for use as a supplement in fish feed. The leaf 
meals are prepared from both the terrestrial and aquatic plants depending on crude protein content and the level 
of inclusion as well. The disadvantage of incorporation into the fish diet lies in the anti-nutritional factors that 
need to be removed and various processes are excavated to get rid of it. It involves using many exogenous enzymes 
and cooking, fermentation, soaking, milling, roasting and other techniques. The effects of programming 
documented in fishes are based on survival, growth, brain development and nutrient metabolism. This could be 
brought into play as another strategy in aquaculture, blending with new resources and techniques including 
programming with a view to sustainable fisheries production. In a nutshell, this paper discusses the current status 
of nutrition regarding feed formulation in aquaculture with new ingredients and their possible effective 
supplementation in fish diets in a sector-specific fashion with a note on some suggestive measure, which can boost 
their regular use in fisheries sector in days to come. 

 

T2S4-AB5 

The Sustainable Aquaculture Development through Innovative Farm Pond-Cage 

Integration Fish Farming Model in Konkan Coastal Region of Maharashtra 

VIVEK ROHIDAS VARTAK, K.D. PATIL, SURESH DODAKE, 

KISHOR P. VAIDYA and S.B. BHAGAT 

Khar Land Research Station, BSKKV, Panvel, Maharastra – 410206 

*Email: vivekvartak@rediffmail.com 

Many farm ponds have been created in Maharashtra state as a source of water for irrigation under “Magel Tyala 

Shettale” project. Many farmers have tried fish farming in these farm ponds but could not succeed due to the depth 

and sloppy nature of plastic lined farm ponds that made harvesting very difficult. Also the growth and survival 

was found to be less in deep ponds. As a solution to this, the concept of Cage Farm integration fish farming model 

was developed. The research was carried out for standardization of the technology and the refined technology was 

demonstrated on the farm pond of farmers. This model was successfully demonstrated on a farmer’s field at 

Khandpe, Karjat to culture Pangasius fish. The yield of 12.96 tons of Pangasius was harvested from the 10 cages. 

Further, the said technology was successfully demonstrated at different locations in the coastal Raigad district of 

Maharashtra. Now the said model is being followed and replicated by many farmers in the Maharashtra state. The 

details of the model, its economics and the entrepreneurship opportunities will be presented and discussed in the 

symposium. 

T2S4-AB6 

Patents Landscape to Understand Technological Innovation in 

Artificial Intelligence for Entrepreneurship in Aquaculture 

POONAM JAYANT SINGH, ABHIJEET SRIVASTAVA* and AJEY KUMAR PATHAK 

ICAR-National Bureau of Fish Genetics Resources, Lucknow, Uttar Pradesh – 226002 

*Email: abhijeetnbfgr@gmail.com 

Artificial Intelligence is simulation of human intelligence by computer system, it a machine developed brain for 

information processing, optimization and training. Artificial intelligence and machine learning integration in 

aquaculture through technological innovation can enhance production and provide impetus to food security. The 

intervention of Artificial Intelligence (AI) in aquaculture has applications in automated control and management 

of feeding system, water quality, temperature regulation, remote monitoring. Big Data analysis can be used for 
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automatic report generation for production prediction with least human intervention. The trio of Artificial 

Intelligence, Aquaculture and Innovation (AIAquaINN) along with social benefits provides inputs for quadrapole 

innovation for integrating top down and bottom up innovation. To understand the technological domain, patents 

were mined from open databases in the domain associated with Artificial Intelligence and Machine learning 

associated with aquaculture using International Classification Code of Natural Language processing and 

semantics search defining AI in aquaculture. The prior art search analysis of data in technological domain will be 

presented in the paper. The data retrieved from the database will help to understand gaps in white spaces that can 

drive patenting activity and advancement in invention associated with AI technology in agriculture sector as the 

beneficiary domain holding the further scope for future. The terms searched were “Artificial Intelligence OR 

Internet of Things OR Machine Learning AND Aquaculture” in IPC Code A61K. The results retrieved in Artificial 

Intelligence patents relevant to Aquaculture innovation (AIAquaINN) has a narrow domain and much more has 

to be mined into and shoved with new technical advancement. The paper comprehensively analyses artificial 

intelligence’s intervention of data analytics in molecular biology like Next Gen sequencing and high throughput 

proteomics for annotation and biomarker discovery. Artificial intelligence algorithm has potential to use big data 

to select most optimal and feasible trait and combination for biomarker and biopharmaceutical entity predication. 

Alpha fold is one of the product of AI. The implication of AI in aquaculture are diverse depending on the tool and 

sector used. This will also enhance focused research leading to product or application development ultimately 

leading to growth of aquaculture and entrepreneurship. 

 

T2S4-AB7 

Effect of Different Dietary Protein Levels on Growth, Hematology and 

Survival of Catla (Gibelion catla) Fry Raised in Biofloc-Based System 

SONIA*, S. J. MESHRAM, P. E. SHINGARE, S. D. NAIK, H. B. DHAMAGAYE and B. M. YADAV 

College of Fisheries (DBSKKV), Shirgaon, Ratnagiri, Maharashtra – 415629 

*Email:soniyasolanki22693@gmail.com 

A sixty - day’s experiment was conducted to investigate the effect of dietary protein levels on growth, hematology 

and survival of catla (Gibelion catla) fry reared in ricebran based biofloc system. The experiment was performed 

in 20 experimental units (100L capacity and 80L working volume) with four- protein levels biofloc treatments 

and one control group. BFT fed diets of 20% CP (T1), 25% CP (T2), 30% CP (T3) and 35% CP (T4) and control 

without biofloc fed with 30% CP (T0) were managed. Fry of size (average length 2.65±0.00 cm and average 

weight 0.21±0.01g)) were randomly distributed in 20 High Density Polythene (HDPE) tanks at the density of 30 

fry per 100L.C:N ratio 20:1 was maintained in biofloc system. At the end of the experiment, the growth of fish in 

T1, T2 and T3 of biofloc group was similar and significantly higher (P< 0.05) compared to control group. Feed 

conversion ratio of catla in T1 and T3 was significantly lower than that in control (P< 0.05). The better values of 

protein efficiency ratio and specific growth rate were observed in all biofloc groups than control (P< 0.05).The 

dietary protein diet could not produce any significant difference (P> 0.05) in RBC of catla fingerling compared 

to control. The WBC, Hb and Hct were significantly higher in biofloc treatments than control and increased with 

increase in protein level from 20 to 30% CP in biofloc treatment. Survival rate of catla were above 86% with no 

significant differences (P > 0.05) among all experimental groups. In conclusion, the biofloc system has potential 

to improve the growth performance, hematology and survival of catla fingerling in spite of supplementing low 

protein diet up to 20% CP in biofloc system. 
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T2S4-AB8 

Molecular Authentication of Cattle and Buffalo Primary By-Products 

Using Species Specific Simplex Polymerase Chain Reaction 

K. SUDHEER1, R. NARENDRA BABU2, V. APPA RAO2, CH. ASWINI1* and K. RUSHITHA1 

1 Sri Venkateswara Veterinary University, Tirupati, Andra Pradesh – 517503 
2 Tamil Nadu Veterinary and Animal Sciences University, Chennai, Tamil Nadu – 600051 

*Email:aswini9476@gmail.com 

The present study was conducted in order to validate species specific polymerase chain reaction in different 
primary by-products of cattle and buffalo which are being incorporated commonly in different pet food 
formulations. Species specific polymerase chain reaction was carried out in order to authenticate the animal 
species identification in different primary by-products of cattle and buffalo like heart, liver and bones in both fresh 
and heat processed state. Using mitochondrial sequences, species specific primers of cyt b gene was used for cattle 
and buffalo primer at 271 bp and 425 bp respectively with universal forward primer and species specific reverse 
primer. Commercial kit method was employed to extract the DNA from fresh cattle and buffalo primary by-
product samples according to the manufacturer’s instruction using QIAGEN tissue DNA extraction kit. 
Concentration of isolated DNA was measured using Nanodrop one© spectrophotometer using Elution buffer as 
blank. The DNA samples of optical density (O.D) ratio (260nm / 280nm) between 1.7 and 1.9 were considered 
good and were used for the present study. The PCR amplification was carried out in Bio–Rad thermocycler. Each 
25 µl reaction mixture comprises of 4 µL pooled template DNA, 12.5 µL DNA polymerase Red dye Master mix 
(2X) Ampliqon, total 4 µL Primers used in this study, each forward and reverse primer contains 2 µL, 4.5 µL 
Nuclease free water. PCR cycling conditions included initial denaturation at 94°C for 5 minutes, followed by 35 
cycles of 94°C for 30 sec (denaturation), 60°C for 30 sec (annealing), and 72°C for 30 sec (extension); with a 
final extension at 72°C for 10 minutes. 4μl of PCR product along with 100 bp DNA ladder was loaded for 
electrophoresis procedure, in 2 percent w/v agarose solution. Electrophoresis was carried out at 100V for 30 
minutes. The images were documented and visualized under UV transilluminator of gel documentation system. 
The polymerase chain reaction in primary by-products of cattle and buffalo revealed mitochondrial cytochrome b 
gene with 271 bp and 425 bp respectively which indicates that PCR amplification is possible in both fresh and 
heat processed state of different primary by-products of cattle and buffalo. Hence, the findings of the present study 
depict the suitability of PCR technique to check the adulteration in different pet foods where animal by-products 
are incorporated. Thus, the technique employed in the study serves as an effective tool to the regulatory authorities 
and laboratories to screen the samples suspected for adulteration. 

 

T2S4-AB9 

Genetic Analysis of Growth Traits of Black Bengal Goats of West Bengal 

M. KARUNAKARAN, I. GAYARI, NUNHLUPUII, M. RAHMAN, D. SARKAR, 
B. SINGH and AJOY MANDAL* 

ICAR-NDRI, Eastern Regional Station, Kalyani, West Bengal – 741235 
*Email: ajoymandal@gmail.com 

Black Bengal goat, a valuable goat germplasm of India, is widely distributed in different parts of West Bengal, 
including Coastal part of the state. This breed plays an important role for upliftment of the economy of the goat 
farmers’/rearers’ of these regions. Proper evaluation of the growth performance of this breed will help to design 
the future strategy for increasing the productivity of this breed, which in turn help to boost the economy of the 
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goat keepers. Therefore, the present study was carried out to determine the important environmental factors 
affecting the growth performance of Black Bengal goat and their genetic control. Body weights data of 334 Black 
Bengal goats, maintained at ICAR-National Dairy Research Institute, Eastern Regional Station, Kalyani, Nadia, 
West Bengal, were used for a period of 7 years (2016 through 2022). Growth traits included for this study was 
birth weight (BW) and weight at 3-month (3MW), weight at 6-month (6MW), weight at 9-month (9MW) and 
weight at 12-months of age (12MW). Pre-weaning (0-3 months) and post weaning average daily weight gains 
(ADGs) at 3-6 months, 6-9 months and 9-12 months were also considered for the present study. Least-squares 
analysis of variance was applied to study the effect of genetic and non-genetic factors on different growth traits 
of animals. Heritability of different growth traits was estimated by simple animal model. The average body 
weights of Black Bengal kids at birth, 3-, 6-, 9- and 12-months of age were estimated as 1.06±0.03, 3.54 ± 0.10, 
6.24±0.11, 10.41±0.26 and 13.40 ± 0.27 kg., respectively. Average daily weight gains at 0-3 months (ADG0-3M), 
3-6 months (ADG3-6M), 6-9 months (ADG6-9M) and 9-12 months (ADG9-12M) of age were 27.49±1.09, 
30.02±0.94, 46.17 ±2.52 and 33.01±0.65 g, respectively. The study revealed that birth-year of kids significantly 
(P<0.05) influenced the BW, 9MW and 12MW of goats in this study. Season of birth showed only significant 
effect on 3MW, 6MW, ADG0-3M and ADG3-6M of animals. Parity of dam showed the significant variations in 
3MW, 6MW and ADG0-3M of animals. Male kids exhibited significantly higher 6MW, ADG3-6M and ADG90-
12M as compared to their female counterparts. Type of birth showed significant effect on 3MW, 6MW and ADG0-
3M of animals. Single born kids exhibited significantly (P<0.01) higher body weights at all ages except weight at 
birth than kids born as twins or triplets. Estimates of heritabilities for all growth traits ranged from 0.07 to 0.32 
suggesting some scope of genetic improvement through selection. The growth performance of Black Bengal goat 
at farm level was well comparable with the performance of this breed at Coastal Sundarban area of West Bengal 
which reflects that in spite of climatic vulnerability, this breed is performing well at farmers’ flock. 

 

T2S4-AB10 

Effect of Dietary Anabaena on Growth Performance and Physio-Metabolic 

Responses of Catla catla (Hamilton, 1822) Fingerlings 

S. R. MULE1, D. K. SINGH1*, P. SARDAR1, G. H. PAILAN1 and MD AKLAKUR2 

1 ICAR-Central Institute of Fisheries Education, Kolkata Centre, West Bengal – 700091 
2 ICAR-Central Institute of Fisheries Education, Motipur Centre, Bihar – 843111 

*Email: dilipkumarsingh@cife.edu.in 

A 60-day feeding trial was conducted to investigate the effect of dietary Anabaena blue-green algae (ABGA) on 

the growth performance and physio-metabolic responses of Catla catla (Hamilton, 1822) fingerlings. Six iso-

nitrogenous (30% Crude Protein) and iso-caloric (378.09 kcal digestive energy/100g) diets such as C, control (0% 

ABGA), T1 (3% ABGA), T2 (6% ABGA), T3 (9% ABGA), T4 (12% ABGA) and T5 (15% ABGA) were 

prepared and fed to fish of respective group for 60 days. Results indicated that percent weight gain (WG %), 

specific growth rate (SGR), protein efficiency ratio (PER), and feed conversion ratio (FCR) were not significantly 

different (p>0.05) among experimental groups. Dietary ABGA also did not cause the significant change (p>0.05) 

of body composition among the groups. Digestive enzyme such as amylase activity was found to be decreased 

significantly (p<0.05) in T4 and T5 groups compared to other treatments, whereas lipase and protease activities 

were not significantly different (p>0.05) among all experimental groups. Oxidative stress enzymes (superoxide 

dismutase and catalase) activities, carbohydrate metabolic enzymes such as LDH (Lactate Dehydrogenase) and 

MDH (Malate Dehydrogenase) activities and srum glucose level increased linearly (p<0.05) with increasing 

dietary ABGA inclusion level. Serum albumin content decreased significantly (p<0.05) in ABGA fed groups. But, 

serum total protein, A/G ratio, aspartate aminotransferase (AST) and alanine aminotransferase (ALT) activities 
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did not differ significantly (p>0.05) among experimental groups. However, Haematological parameters such as 

RBC (red blood corpuscles) count, Hb (haemoglobin) concentration and PCV (packed cell volume) value 

decreased and WBC (white blood corpuscles) count increased significantly with increasing the dietary ABGA 

level. Thus, it is concluded that dietay ABGA up to 15% level did not affect the growth performance of catla 

fingerlings, but physio-metabolic status was somewhat deteriorated.  

 

T2S4-AB11 

Assessment and Growth Performance of Improved Catla, Jayanti Rohu 

and Amur Common Carp 

HARI SADU*, M. MALLIKARJUN, G. L. SIVA JYOTHI and V. SUMATHI 

Krishi Vigyan Kendra, ANGRAU, Nellore, Andhra Pradesh – 524004 

*Email:harisadu@angrau.ac.in 

Improved Carp species can increase the maximum standing crop of a pond by allowing a wide range of available 

foods and ecological niches with its fast growth potential. A multi-locational on farm testing (OFT) on improved 

Carp culture was carried out to evaluate growth, yield and economic analysis of fish culture during the year 2020-

21 and 2021-22 at Nellore district. The average result of both the years reveled that composite fish culture with 

improved fish varieties such as improved Catla, Jayanti rohu and Amur common carp (T1) had recorded 26% 

increase in yield (6819 kg/ha) compared to traditional poly-carp culture with normal Catla, Rohu and Common 

carp (T2-5412 kg/ha). The Improved Carp species recorded higher survival rate of 87% over traditional poly 

culture (75%). The average body weight (ABW) of 1.27 kg and 1.05 kg were observed from improved carp species 

and traditional poly culture with Feed Conversion Ratio (FCR) of 2.7 and 3.6, respectively. Gross returns to the 

tune of Rs. 7,40,310/- and Rs. 5, 55,873/- were recorded from Improved Carp species and traditional poly culture 

with a net profit of Rs. 2,64,870/- and Rs. 1,32,743/- per ha and Benefit-Cost ratio of 1.56 and 1.32, respectively.  

 

T2S4-AB12 

Optimization of Pet Chews Utilizing Pig Ear Lobes by Sun Drying Method 

M. YASWANTH REDDY, K. SUDHEER, G. V. BHASKAR REDDY, S. VENKATESWARLU, 

K. RUSHITHA* and CH. ASWINI 

Sri Venkateswara Veterinary University, Tirupati, Andhra Pradesh – 517502 
*Email: rushithakethu@gmail.com 

The slaughter of pig is mainly done for its meat and offal’s, along with there is generation of other by-products 

like ears, feet, lard, blood, bones etc. Their utilization using traditional processing techniques can serve as a 

profitable enterprise for rural farmers. The present work was designed in order to utilize the pig ear lobes as dried 

pet chews by using traditional sun drying method which serves as feed stuff for pet animals. The ears were 

collected hygienically after slaughter of pigs and were then scalded, singed, scraped and then cooked in the 

presence of 10% salt for 60 minutes. Sun drying method was standardized by using with three different time and 

temperature combinations (T1-3 day sun drying, T2-4 day sun drying, T3-5 day sun drying) along with control 

which was dried under sun (37o C±1o C) for one day. In sun drying method the results revealed significant (P<0.05) 
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differences for treatment samples when compared to control sample for all the parameters studied, except for 

crude protein, ether extract and overall acceptability which was insignificant. Texture profile analysis results 

revealed significant (P<0.05) differences among all the samples for hardness, springiness, cohesiveness and 

chewiness. However, sensory evaluation results revealed high scores for the sample which was sun dried for 4 

days (T5) when compared with the other treatments.Hence, concluded that pig ear lobes dried for 4 days under 

sun were found to be suitable to use as pet chews. The findings revealed the suitability of preparation of pet chews 

from pig ear lobes using sun drying technique with the final product exhibiting satisfactory nutritive and sensory 

qualities. Therefore, the present work will be a boon to the rural farmers to take up this business with minimal 

inputs and maximum returns. 

 

T2S4-AB13 

Efficacy of Herbal Feed Supplements on Performance and 

Nutrient Digestibility of Crossbred Weaned Pigs 

A. KAVYA1 , G. V. BHASKAR REDDY1 , M. LAVANYA, D. SURESH BABU1, 

B. DEVASENA1 and BHASKAR GANGULY2 

1 College of Veterinary Science, S.V. Veterinary University, Tirupathi, Andhra Pradesh -517502 
2 Ayurvet Limited, Katha (Vill), Baddi (P.O) Solan (Dist), India 

The present experiment was carried out on 30 crossbred (Large White Yorkshire) male pigs and distributed 

randomly into five groups with six animals in each group. Treatment-0 (T0) comprised of concentrate feed mixture 

(CFM) which acts as control. Treatment-1 (T1) comprised of CFM with Restobal at 15 ml per day for ten days in 

a month. Treatment-2 (T2) comprised of CFM with Stresomixpolyherbal supplement at 250 g/tonne of feed. 

Treatment-3 (T3) comprised of CFM with Ruchamaxpolyherbal supplement at 500 g/tonne of feed. Treatment-4 

(T4) comprised of CFM with Nbioticpolyherbal supplement at 500 g/tonne of feed. During the experiment, the 

daily feed intake as well as weekly body weight was recorded and digestion trial at the end of grower and finisher 

phases was conducted for seven days to determine the nutrient digestibility. During grower phase and finisher 

phase, the ADG (g) was higher (P < 0.05) in Stresomix (T2) (361.1 and 477) and Ruchamax (T3) (335 and 442) 

supplemented groups than in control (T0) (298.3) and no significant (P > 0.05) difference was observed among 

other groups. The ADFI (kg) was nonsignificant (P > 0.05) among treatments (T0 to T4) and the values were 1.14 

(T0), 1.20 (T1), 1.22 (T2), 1.17 (T3) and 1.19 (T4). The feed consumed per kg gain was significantly (P < 0.05) 

lower in Stresomix (T2) (3.39) and Ruchamax (T3) (3.51) supplemented groups than in control (T0) (3.84) and 

no significant (P > 0.05) difference was observed among other groups. During the experimental period, the percent 

CP digestibility was higher (P < 0.05) in polyherbal supplemented groups (T1 to T4) compared to control (T0) 

and the values for CP digestibility were 74.48, 79.29, 81.01, 80.11 and 79.08 for T0 to T4, respectively. The DM 

digestibility was higher in polyherbal supplemented groups (T1 to T4) but significant (P < 0.05) difference was 

noticed with Stresomix (T2) supplemented group when compared to control (T0). The digestibility of OM, CF 

and NFE were comparable among treatments. It was concluded that inclusion of polyherbal preparation at 

appropriate dose with concentrate ration have improved the growth performance, feed conversion efficiency, 

nutrient digestibility in pigs without any adverse effects. 
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T2S4-AB14 

Integration of Small Indigenous Fishes in Aquaculture Ponds for Ensuring Rural 

Household Nutritional Security of Sundarbans Region, West Bengal 

RINCHEN NOPU BHUTIA*, UTTAM KUMAR MANDAL and DHIMAN BURMAN 

ICAR- Central Soil Salinity Research Institute, RRS, Canning Town, West Bengal -743329 

*Email: rinchenacademia@gmail.com 

Nutritional security is a situation that prevails when all people, at all times, have physical, social, and economic 

access to sufficient, safe, and nutritious food that meets their dietary needs and food preferences for an active and 

healthy life. In the global scenario, more than 2 billion people are undernourished and are deficient in iron and 

vitamin A intake, leading to their increased vulnerability to disease particularly in women and children. Therefore, 

in developing and under developed countries there is a prerequisite to reduce the number of people suffering from 

undernourishment. In the developing countries, the proportion of undernourished people has been reduced by half 

between 1990 and 2014–2016. To combat the deficiencies of micronutrients and protein, consumption of 

sufficient protein rich food is necessary. The animal sourced foods are rich in proteins and micronutrients. Fish is 

a nutritious food that provides high level animal protein, micronutrients, essential fatty acids and vitamins. 

However the affordability and availability of fishes by the poor people make it difficult for them to consume an 

adequate amount of animal protein. Fishes are an important supplement to other animal protein, providing more 

than 50% of total animal protein intake in many developing countries. Therefore there is necessity of integrating 

the nutrient rich small indigenous fishes into the existing aquaculture ponds for ensuring the rural nutritional 

security in Sundarban region. 

 

T2S4-AB15 

Influence of Stocking Density on the Performance of Vanaraja Chicks 

S. SHAKILA, Z. NAVEEN, C. ASWINI*, K. SUDHAKAR GOUD and K. RAJESH 

College of Veterinary Science, S.V. Veterinary University, Tirupati, Andra Pradesh – 517503 

*Email: naveenvetlpt@gmail.com 

An investigation was designed to evaluate the influence of varying stocking densities on the performance of 

Vanaraja chicks. Day old Vanaraja chicks were assigned to three groups based on the recommended floor space 

requirements. Chicks in Group II were allotted a floor space as per standard recommendations (0.5 sq.ft. each). 

Chicks in Group I were allotted lesser floor space than the standard recommendations (0.4 sq.ft. each) thereby 

increasing the stocking density. Chicks in Group III were allotted floor space more than the standard 

recommendations (0.6 sq.ft. each), thereby reducing the stocking density. Each group had four replicates. 

Vanaraja chicks were fed standard diet in accordance with the recommendations throughout the study period, 

which lasted till attaining six weeks of age. The gain in the body weights of chicks in each replicate was measured 

at weekly intervals. At the end of six weeks study period, blood was sampled randomly from four chicks in each 

replicate, to assess the stress indicators. The results indicate that the gain in body weights of Vanaraja chicks 

differed with stocking density. The serum stress indicators also varied with stocking densities. Hence, it can be 

concluded that, stocking density affect the performance of Vanaraja chicks.  
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T2S4-AB16 

Cross-Sectional Study on Bovine Mastitis and Its Associated Risk Factors 

in Sri Sathya Sai District of Andhra Pradesh 

K. MADHAVI1* and K. SURESH2 

1 Krishi Vigyan Kendra, Reddipalle, ANGRAU, Anantapuramu, Andhra Pradesh – 515701 
2 NTR College of Veterinary Science, Gannavaram, Andhra Pradesh – 521101 

*Email: madhavi.kurli26@gmail.com 

A study was conducted to estimate the prevalence and associated risk factors of mastitis in dairy cows. A total of 

254 dairy cows were selected from different regions of Sri sathya sai district and thorough clinical examination 

was made on all lactating cows for evidence of signs of mastitis followed by collection of milk sample for 

examination of gross changes of milk secretion and Californian mastitis test. The results from above study 

depicted with mastitis in 98 (38.5%) cows of which 11.02% (28/254) were clinical and 27.5% (70/254) were 

subclinical mastitis cases. The quarter level prevalence was 40.5% (412/1016), comprising 9.6% (98/1016) as 

clinical and 30.9% (314/1016) s subclinical forms of mastitis. In addition thorough clinical examination of udder 

revealed 3.5% (36/1016) of teats to be blind. The statistical analysis revealed significantly (p< 0.05) higher 

prevalence of mastitis in cross bred cattle (42%) than indigenous (11.8%). The age wise occurrence revealed cattle 

above 6 years (68%) are more prone to mastitis than cattle of less than 2-5 years of age (24%). The herd wise 

prevelance revealed larger herds (42.4%) more prone to mastitis than smaller herds (22.8%). The farming systems 

revealed animals reared under intensive systems (43%) and semi-intensive (41.5%) are more prone to mastitis 

than those reared under Extensive system (6%) of management. The study revealed occurrence of mastitis was 

associated with several risk factors. Hence diagnosis of mastitis by regular screening and its control by proper 

prophylactic and therapeutic management to reduce the impact on milk production which further plays important 

role on public health. 

 

T2S4-AB17 

Effect of Inclusion of Different Tree Barks in Total Mixed Ration on 

Performance of Nellore Ram Lambs 

A. KAVYA*, B. DEVASENA, A. RAVI, S. SHAKEELA and G. GANGA RAJU 

College of Veterinary Science, Tirupati, Andhra Pradesh – 517502 
*Email: arekatlakavya@gmail.com 

In the ancient times, bark of different trees has been used as an animal feed which was often considered as 

inexpensive and readily alternative to traditional feedstuffs, particularly during times of feed scarcity and 

traditionally preferred litter material in poultry rearing. Bark is a main by product in timber industry and its 

utilization by various methods will help to alleviate the problem of its disposal. Hence, the present investigation 

was carried out to explore the possibilities of inclusion of different locally available tree barks in total mixed 

ration on performance of Nellore ram lambs. A feeding trial comprising of 90 days growth trial and 7-day 

metabolism trial was conducted on twenty-eight Nellore Jodipi ram lambs (13.72 ± 0.05 kg B. Wt) which were 

randomly (CRD) allotted to four treatment groups with seven animals per treatment. The control (T1) ration 

contains roughage: concentrate in 60:40 ratio, whereas T2, T3 and T4 rations prepared by replacing 10% of 
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roughage with neem, tamarind and acacia barks, respectively. There was no significant (P >0.05) difference in 

total weight gain, ADG, DMI and FCR among different treatment groups. The apparent digestibilities (%) of OM, 

DM, CP, CF, NFE and ADF were comparable among the groups. Whereas NDF digestibility (%) was significantly 

(P < 0.05) higher in control (T1) followed by T4 or T2 and lowest (P < 0.05) in T3. The nitrogen balance of sheep 

was not affected by inclusion of different tree barks in TMR. It can be concluded that, inclusion of different tree 

barks viz., neem, tamarind and acacia at 10% level in total mixed rations did not show any deleterious effects on 

overall performance of growing Nellore Jodipi ram lambs. 





THEME III : SESSION V
Natural resource management, forestry and

bio-diversity in coastal and marine ecosystem
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Invited T3S5-AB1 

Subsurface Water Harvesting Techniques for Coastal Sands: 

Updates and Interventions for Balancing Coastal Ecosystem 

M. RAGHU BABU* 

 College of Agricultural Engineering, ANGRAU, Madakasira, Andhra Pradesh – 515301 

*Email: rbmovva@gmail.com 

Even as the inland aquifers are suffering from the maladies of over exploitation of ground water by way of 

unscrupulous pumping, the coastal aquifers encounter the danger of sea water intrusion and saline water 

upcoming. Harvesting of fresh water skimming from shallow levels is the only alternative in coastal zones to 

stabilize crop production without endangering the environmental conditions. A preliminary survey has been 

carried-out in Andhra Pradesh and Tamil Nadu identified different existing water harvesting structures/practices 

and their adoptability in coastal sandy soils. For agricultural productivity, one can tap the existing shallow depth 

fresh water or marginal saline waters only without the upcoming of saline waters for which, suitable extraction 

structures such as improved skimming techniques or pumping strategy need to be planned considering the location 

specific upcoming trends. Using the multi-electrode imaging survey, layer-wise 2D- resistivity images were 

obtained for 24 locations of Bapatla coastal area and depth-wise groundwater quality assessed. The traditional 

and improved fresh water harvesting techniques were evaluated, in order to assess the relative fresh water 

harvesting potential at safer dormancy of saline water upcoming. A conceptual frame work of impulse-response 

was arrived at for the physical characterization of saline water upcoming as a result of crucial hydraulic properties 

of the aquifer and critical levels of fresh water harvesting rates. Accordingly location specific pumping strategies 

developed. The economic viabilities and social acceptability of skimming technologies ascertained in addition to 

their technical feasibilities. The study concluded that the improved fresh water skimming techniques outlined have 

promising future prospects for sustaining crop production and for future exploitation of coastal zone fresh water 

reserves without carrying an imbalance in the coastal fresh- saline water aquifer system. 

 

Invited T3S5-AB2 

Use of Geo-textile and Agro Textile for Restoration of Fragile Coastal Eco-system 

BIPLAB SAHA* 

ICAR-NINFET, 12, Regent Park, Kolkata, West Bengal – 700040 

*Email: biplabsa@yahoo.com 

Coastal ecosystems are very fragile due to frequent occurrence of natural calamities. River banks and agricultural 

lands are mostly vulnerable to these calamities. Dynamic oceanic environment of variable waves, strong currents 

especially, cyclones, sea-level rise due to global warming coupled with anthropogenic activities such as dredging 

are main causes of coastal erosion. Erosion of river banks and degradation of cultivable lands affect the livelihood 

of local people and environment collapsing total system. Protection of the river banks against erosion, cultivable 

lands against salinization, ponds from sea water intrusion is very much imperative to restore the rural economy. 

Growing awareness on the environmental protection led the scientists and technologists to develop eco-logically 

sustainable and bio-degradable products. Application of jute geotextile (JGT) and agro-textiles, made out of 100 

% natural fibers of jute, has been found to be more effective for protection of surface soil erosion, stabilization of 

earthen slope & overburden dumps, river bank protection including growth of seedling / sapling in forest nurseries, 

soil moisture conservation in horticultural production system and many more (Sanyal,2021; Saha, 2021). The 
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products which have been standardized and application guidelines formulated by BIS application were found to 

be highly effective in normal soil and climatic condition. JGT was also found equally effective in difficult soil in 

and around Sundarbans area where the materials were used for construction of Aila affected flood embankment, 

road construction in Patharpratima and elsewhere, river bank protection in Kakdwip, growth of mangrove sapling 

at Kulpi, construction of rainwater harvesting tank at Sagar Island etc. JGT is one of the low-cost technologies 

for protection of environment in mitigating soil related problems. Jute geo-textile/agro-textile played key role 

towards protecting this coastal area against erosion (Chowdhuri, 2021). The ultimate tensile strength of jute woven 

and jute non-woven were respectively 194 and 1.45 Newton (The moisture content of the samples recorded at 0-

15 cm and 15-30 cm depth respectively showed that the average moisture percentage under jute woven, jute non-

woven and control were 16.6 (76%), 13.4 (42%) and 9.4% respectively, where figures in parenthesis show 

percentage increase over control. Consequently overall vegetative growth was enhanced after soil stabilization 

through jute geo-textiles (Saha, 2021; Nag, 2004). Non-woven Jute Geo-textiles (NJGT) and woven Jute Geo-

Textiles (JGT) were used to check river bank erosion in the coastal areas of the district of south 24-Parganas. 

After laying the fabrics rolls across the trench and along the slope from top down to the lowest water level suitable 

grass seeds were spread and a few saplings of suitable plants were also planted randomly on the bank for its better 

stabilization. The growth of grass and vegetation was visible after two months with short spell of rain and the 

degraded soil of the bank was stabilized within six months. Non-woven geo-textile covered field showed its 

supremacy over the woven one as sufficient moisture beneath the fabric was not available for proper growth and 

the dense fabric acted as an impediment for the plant to come out through it (Chowdhuri, 2021). It was observed 

that use of agro-textiles of 250 gsm and 300 gsm with both side polythene coat was able to reduce seepage loss 

through irrigation channels in the field substantially increasing irrigation efficiency 30-40% (Saha, 2021, Saha et 

al, 2006). Jute agro -textiles as surface cover also improved soil quality by improving bulk density, porosity, 

moisture use efficiency as well as better aggregation and well stabilization of soil aggregates in horticulture 

production system (Manna et al, 2018, Saha and Nag, 2013). Agro textile products like shade netting and thermal 

screens enabled a saving of 40% on energy used for heating greenhouses. Farmers of coastal Sundarban have also 

found that use of agro textiles brings about improvement in the quality of fruit and vegetables, uniformity of color 

and prevent staining. These benefits provided farmers with enhanced productivity and increased yields resulting 

in their further livelihood improvement leading to rural economic growth (Saha, 2021). Thus jute geo-textiles and 

agro-textiles have been proved to have very high potential for restoration of fragile coastal eco-system in 

Sundarban area if used judiciously. 

 

Invited T3S5-AB3 

Satellite Remote Sensing to Support Agriculture 

ARMANDO MARINO* 

Earth observation, University of Stirling, FK9 4LA │Stirling │ UK 

*Email: armando.marino@stir.ac.uk 

Recent research has demonstrated that satellite remote sensing is a valuable tool to improve agricultural practices. 

This is especially valid and impactful when space agencies use freely available data policies (e.g. ESA, NASA). 

Satellites offer the attractive capability to monitor large portion of land at a very little cost, providing perspectives 

that are hard to obtain from the ground. This has been demonstrated to help in several applications, from 

forecasting yield to early detection of plant stress (pest/drought). In this talk, we will be covering the use of radar 

technologies, which is especially useful during periods of cloud cover. Additionally, radar allows to observe parts 

of the plant that are below the canopy, offering a view that optical systems are not able to provide. Among other 

examples, we will cover the monitoring of underground carbohydrates for asparagus in Peru and phenology of 
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rice in South Spain (both near coastal areas). We will exploit methodologies based on machine learning and other 

types of physical models. These results will show how remote sensing could be a formidable tool to improve 

practices in coastal regions, delivering on precise agriculture and food security.  

 

Invited T3S5-AB4 

Spatial and Temporal Analysis of the Mangrove Forest in Pichavaram, 

South East Coast of India using the Google Earth Engine Cloud Computing Platform 

R. NAGARAJAN* 

MS Swaminathan Research Foundation, Taramani, Chennai, Tamil Nadu – 600113 

*Email: nagarajan@mssrf.res.in 

Mangrove wetlands along the coast face constant pressure due to increase in population, sea level rise, and other 

climate change impacts. Globally, the mangrove cover has been decreasing by about 5245 sq.km since 1996. 

However, quantifying the mangroves is a big challenge because of its inaccessible terrain, slushy landscape. The 

traditional survey of these wetlands takes substantial amount of time, human and financial resources. The recent 

advent of remote sensing technology and machine learning algorithms allows the wetland managers to quantify 

the mangroves quickly and accurately. The objective of this study is to quantify the mangroves using the Google 

Earth Engine (GEE) cloud computing facility using five decades of Landsat images. The machine learning based 

random forest classifier is used to classify the satellite images for better accuracy. The mangroves and non-

mangroves have been classified and the results shows that the mangrove extent is 323 ha in 1977, 427 ha in 1988, 

356 ha in 2000, 487 ha in 2008, 632 ha in 2018 and 661 ha in 2021. There is an increase of 98% of mangroves in 

the reserve forest because of the restoration effort carried out by the state forest department and the MS 

Swaminathan Research Foundation. Also, it is demonstrated that the massive dataset was processed quickly, 

efficiently, and cost-effectively on the GEE cloud platform without the use of sophisticated software or hardware. 

This work provides the detailed methodology of classification algorithms, capacity of Landsat satellite image and 

cloud computing facilities using GEE.  

 

Invited T3S5-AB5 

Hydrological Characterization of Deltaic Aquifer System in Coastal India 

SUSANTA KUMAR JENA* 

ICAR-Indian Institute of Water Management, Bhubaneswar, Odisha – 751023 

*Email: skjena.icar@gmail.com/ susanta.jena@icar.gov.in 

The development and management problems of coastal aquifers are characteristically different from other aquifers 

because of their juxtaposition with sea water, as also its origin in marine depositional environment in the 

geological past. Different studies were carried out in the eastern coast to find out the scope of development of 

groundwater, to tackle the problems of waterlogging, salinity etc. and to assess the good quality groundwater. It 

was observed that in coastal areas one of the following conditions regarding groundwater occurrence prevailed: 

(i) a shallow fresh aquifer at top and saline aquifer below putting a constraint on groundwater extraction; (ii) fresh 

aquifer at a greater depth and top aquifer is either brackish or saline, so proper sealing of top saline aquifer is 

required; (iii) top layer is fresh aquifer and a fresh aquifer is also encountered at a greater depth, according to 

requirement, the screen should be provided at proper depth. In coastal saline area near Erasama of Odisha, there 
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is a large patch of land near the Hansua creek near Bay of Bengal where there is sandy zone up to 5-10 m below 

soil surface. Huge amount of water is stored into this sandy zone. Water table in the area varied from 0-150 cm 

below ground level during monsoon. It receded to 1-2 m during post monsoon season. Lighter fresh water floats 

above the heavier saline water in these areas. This floating fresh water can easily be harvested for fish production, 

horticulture activities on dyke and irrigation from subsurface water harvesting structures (SSWHS). Care should 

be taken that the fresh water is harvested and saline water should not enter the SSWHS through the bottom of 

excavated pond. Also, in-depth hydrologic and hydrogeologic investigations were carried out in Mahanadi delta, 

for the efficient planning and management of water resources. There is a large number of river network present 

in delta and the estimated runoff found to range from 10.2% to 43.3% of the total monsoon rainfall, which 

indicated good potential for rainwater harvesting. The geologic investigation indicated that the study area is 

underlain by both shallow and deep confined or leaky confined aquifers of 20 to 55 m thickness. The aquifer 

comprises coarse sand, medium to coarse sand and pebbles, with coarse sand being dominant formation. Based 

on pumping tests, the aquifer hydraulic conductivity varies from 11.3 m/day to 96.8 m/day with a mean value of 

46.1 m/day, which is characterized as ‘high’. The storage coefficient of the aquifer system was found to range 

between 1.43×10-4 and 9.9×10-4. These findings indicate significant aquifer heterogeneity in the study area. 

Moreover, the groundwater level attains its peak during August-September, with April-May-June being the critical 

period. Overall groundwater flow is from north-west to south-east direction and there is a 5 to 6 m temporal 

variation and 3 to 4 m spatial variation of groundwater levels over the basin. The majority of the study area 

exhibits a strong river-aquifer interaction, and hence the river stage influences groundwater levels much more 

than direct rainfall. In another study, it was observed that the groundwater levels of the network observation wells 

are very sensitive to the monsoon rainfall, and any irregularity in rainfall directly influences the groundwater 

levels. 
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In the present day context of globalization and paradigm shifts those are taking place in agriculture and allied 

sectors, the face of agriculture sector in tribal areas has to be revamped and restructured. For this agriculture has 

to undergo metamorphosis from the mere subsistence to more commercial and resource effective. The commercial 

agriculture in the tribal areas is possible through the entrepreneurial development in agriculture sector by 

transforming the farmer to an agriprenuer. Agri-prenuership is an entrepreneurial activity in agriculture sector for 

making the agriculture more viable and remunerative, for this agriculture has to be looked beyond the framework 

of simple production of crops to the more production of income per unit of land. To achieve this Agritourism is a 

promising opportunity for the development of agriculture blended with tourism in the high aaltitude tribal areas 

of India in general and Andhra Pradesh in particular. In order to retain the tribal youth in agriculture, agriculture 

has to be more aesthetic, attractive and culture integrated. This paper addresses the sustainable and resource 

conservative strategies that are to be adopted and promoted on a territorial basis, which will become a game 

changer in improving the economic standards of the tribal farmers by integrating the basic principles of tourism 

and agriculture in a more commercial scale.  
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Salt accumulation in the soil is a significant contributing factor to land degradation. Nearly one billion hectares 
of land are salt-affected worldwide. The high salt concentration negatively affects soil physical and chemical 
properties as well as soil microbial activity, thus causing a decline in soil productivity. Therefore, the management 
of such soils is challenging. The coastal region is the habitation of a large percent of the global population, and 
continuous edaphic activities and anthropogenic exploitation reduced the quality and ecosystem services of coastal 
soils. Intrusion and seepage of brackish water, congestion of ingress saline water, flat and low landscape, poor 
drainage, submergence, shortage of good quality irrigation water, the occurrence of acid sulphate soils, etc. are 
the Integral ecological constraints of the region. Climate change issues like global warming, associated sea-level 
rise, and frequent and torrential cyclonic activities make ecosystems more fragile. The frequent changes in 
electrolytes concentrations in kharif and rabi season because of the intrusion of brackish water damages soil 
physical structure, change soil pH, and cause disproportionate distribution of different ions (Na+, Mg2+, Ca2+, K+, 
and SO4

2−, Cl−, HCO3
− etc.) imbalances soil nutrients dynamics, poor bioavailability of nutrients, greater osmotic 

effect onto crop roots, and retards proliferation of soil microbial activities. Gypsum has been applied as an 
amendment for a long time to restore these conditions and a suitable soil chemical environment. The ongoing 
rapid infrastructure developments, mineral gypsum consumption in India is rising and is expected to grow at a 
cumulative annual growth rate of 6.5% from 2016-17 to 2021-22. With limited availability and questionable purity 
of mineral gypsum, alternate amendments are being searched continuously. Different approaches have been 
suggested to apply inorganic in conjunction with organic materials [municipal solid waste compost (MSWC), 
farmyard manure, green manure, vermicompost) with mineral gypsum to reclaim such soils. Several materials 
like acid-producing polymers, nano-materials, acidified biochars, elemental sulphur (Sْ) and S–based novel 
formulation, MSWC and thermal power by-product gypsum [flue gas desulfurization gypsum (FGDG)], siliceous 
chalk have potential for replacing gypsum as an amendment in future for correcting alkalinity and sodicity 
problem in coastal soil, if any. Adoption of soil and water reclamation techniques for need-based calcium 
supplementation to sodicity/acidity neutralization and integrated nutrient management with locally available 
organic amendments (farmyard manure, green manure, vermicompost, smart city waste compost, etc.), confirming 
surface or underground drainage, rainwater harvesting for rabi crops are advocated for restoring soil health and 
improving livelihood security of coastal farm community. 
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Increasing global population demands increased fish production to meet the protein requirement and nutritional 
stability. The need for aquatic foods is expected to increase many folds in the coming decades. Aquaculture has 
grown substantially and contributed 87.5 million tonnes, almost 49.2 % of global fisheries production. Besides 
fish production, the economic contribution of aquaculture and allied sectors has been growing and is likely to 
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contribute more in the coming years. But, the unplanned growth has confronted the sector with many 
environmental issues and multiuser conflicts, apart from the viral disease outbreaks. Major shrimp farming 
countries of the world have faced ecological problems, which have resulted in several complex social and 
environmental problems. The present study aimed to assess suitable areas for expanding shrimp aquaculture in 
the Toothukudi District, Tamil Nadu. The multi-criteria suitability model was used to locate the suitable regions 
for aquaculture using land and water resource characteristics, analytical hierarchical process and Monte Carlo 
simulation based spatial analysis, and environmental regulations. The factors integrated for suitable potential 
aquaculture zones include land classes (salt-affected land, scrubland, mud flat, abandoned saltpan), water 
characteristics (pH, temperature, salinity, dissolved oxygen, turbidity, total ammonia nitrogen, nitrate, phosphate), 
and soil quality (pH, electrical conductivity, organic carbon, texture). The pairwise comparison matrix and the 
weighted linear combination approach were used. The suitability scores were classified on a scale from 1 
(unsuitable) to 4 (most suitable). The spatial restriction rules excluded the regulated areas, including agriculture, 
mangroves, forest, settlements, and water bodies, 200 m from the high tide line. Though the water and soil 
characteristics were favorable for shrimp culture, the land available for expansion is 2248 ha. The aquaculture 
development in the identified area will increase the extent of aquaculture by eight folds in a sustainable manner. 
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Pokkali field is a highly nutritive agricultural land with paddy and prawn cultivated organically as alternative 
crops distributed in Ernakulam, Alappuzha and Thrissur districts covering an area of 25000 ha. It is an eco-friendly 
biodegradable area that provides economic security. But the area under this precious organic farming in saline 
soils is declining drastically in recent years, however, the zeal for this cultivation method has dwindled. The 
reasons for such a drastic reduction in the area of Pokkali rice cultivation were mainly non availability of quality 
seeds and labours, adverse weather conditions, less remunerative price and climate change leading to alteration in 
soil properties. Excessive rainfall and flash floods as well as the delay in the commencement of monsoon have 
also added to crop loss in Pokkali fields. As a result soil fertility and productivity have been disturbed, which 
needs site specific investigation on different soil fertility parameters for rice and prawn cultivation. Plant nutrition 
needs to be relooked into and revised based on the altered soil fertility status, and suitable location specific 
management practices should be recommended. Since soil properties play a fundamental role in the productivity 
and environmental quality of cultivated lands, it is crucial to evaluate the potential outcomes of climate change 
and soil interactions. With this back ground a study was undertaken to evaluate soil properties of coastal saline 
pokkali soils. Geo referenced surface and sub surface soil samples were collected from 200 locations of Pokkali 
lands from Ernakulam, Thrissur, and Alappuzha districts of Kerala. The soil samples were analysed for physical, 
chemical and biological properties using standard procedures. A wide range of soil properties was observed across 
the locations. Climatic parameters like rainfall, temperature and tidal flow result in such variations in soil 
properties. The pH of the soils ranged from ultra-acidic to neutral, electrical conductivity from non-saline to saline. 
All the available macro and secondary nutrients registered low to very high values. The available micro nutrient 
content ranged from deficient to sufficient levels except for Fe. The available Fe, exchangeable Na and Al 
recorded very high values indicating the acid saline nature of soils. The results indicate that site specific nutrient 
management practices are essential for the sustainable production of rice and prawn in this natural organic system 
of cultivation. The integrated, intensive and eco-friendly farming alternative increases production and 
profitability. Such a regenerative farming strategy such as pokkali cultivation that blends different farming 
practices through biological diversification and nutrient recycling is most relevant in the climate change scenario, 
where escalation in cost of production and environmental degradation has become a matter of major concern. 
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Legumes play a greater role in sustaining the economy of the rainfed farming compared to many other cereal 

crops. A detailed soil survey was conducted in legume, groundnut (Arachis hypogaea L.), pigeonpea (Cajanus 

cajan L.) and chickpea (Cicer arietinum L.) growing soils of Anantapuramu district, Andhra Pradesh, India by 

integrating remote sensing and GIS to know the soil constraints that hinder the yields and suggest an action plan 

to improve yields. Land evaluation parameters viz., USDA land capability classification and FAO soil suitability 

classification (actual and potential) were evaluated in the study area. Thematic land capability and crop suitability 

were mapped using Arc GIS software. Fourteen soil series were identified and further used as mapping units for 

land evaluation studies. Three land capability classes (III, IV and VI) were identified. Actual suitability of 

groundnut, pigeonpea and chickpea falls under marginally suitable (S3) and not suitable (N). The main soil 

limitations that affect the yield of these crops are gravelliness, erosion, drainage, rooting depth, pH, OC and 

alkalinity. As these limitations override other good qualities and bring them to lower classes. By correcting these 

limitations these soils can be elevated to highly suitable (S1), moderately suitable (S2) and marginally suitable 

(S3). The site specific thematic maps helps in framing policies at field level suited for a particular variety and 

assist in policy decisions like quantum of seeds to be made available, target area for a soil specific variety and 

reduce the distress caused by ill-advised choices. 
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Saline and sodic soils are distributed all over the world and are continuously increasing with a rapid rate and hence 

considered as one of the serious problems of land degradation which directly affects the agricultural productivity. 

Sodic and saline soil can be considered as an important land resource for achieving food and nutritional security 

of the country. Innovative technologies in managing marginal salt affected lands merit immediate attention in the 

light of climate change and its impact on crop productivity and environment. There is a need for sustainable and 

cost-effective technology that can help in reclamation of saline and sodic soil. In this respect, phytoremediation 
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has emerged as a versatile technology towards the reclamation of degraded land. Adopting phytoremediation 

using energy crops may sequester carbon and produce biomass that can be utilized as feedstock. Plant-microbe 

interactions can greatly influence plant tolerance to salt stress. Microbial communities associated with plant roots 

are crucial for plant growth and health and hence referred to as “second genome” of the plant. Since the microbial 

communities in the root zone compartments acquire nutrients largely from root exudates and plant litter, salt-

tolerant plant species can strongly influence microbial community composition and function. This necessitates a 

plant species-specific investigation of the recruitment of the microbial community in the root zone compartments 

of salt-tolerant plants. Keeping this in view, a field study was conducted on a sodic soil (with pH1:2.5 of 9.13) 

during rabi of 2020-21 and 2021-22 to find out the remediation efficiency and carbon sequestration of different 

bioenergy crops and management practices on salt affected soil. Experiment was planned in strip plot design with 

three main treatments viz., maize (first generation bioenergy crop), napier grass (second generation bioenergy 

crop) against mustard and four sub treatments viz., RDF (S1), S1 + Gypsum (S2), S2+ ZnSO4 @ 50 kg ha-1 (S3) and 

S3 + PGPR soil application (S4). Among the bioenergy crops studied the organic carbon build-up was more with 

napier (0.55%) as against maize (0.44%) and mustard (0.36%). The reduction in soil pH was more with maize 

followed by napier and mustard at harvest. ESP of soil in the control after two years of experimentation was 43, 

which reduced to 24.4 with the application of gypsum (@ 50% GR) and 21.6 when PGPR was applied along with 

gypsum. Mean ESP at harvest of bioenergy crops across the amendments was 27.8, 32.1 and 24.8 respectively 

after mustard, maize and napier. Microbial populations in rhizosphere were higher with napier i.e., 7.75 x 106 

CFU g-1 soil of bacteria, 3.6 x 104 CFU g-1 soil of fungi and 6.75 x 105 CFU g-1 soil of actinomycetes. Among the 

amendments, PGPR was found to improve microbial populations in the rhizosphere (7.7x106, 4,2x 104 and 7.6x 

105 of bacteria, fungi and actinomycetes, respectively). Mean dehydrogenase activity was superior with napier 

and PGPR (84.74 and 90.3 µ TPF g-1 soil/day). Among the three crops evaluated for sodic soils Napier was found 

to be suitable with mean mustard equivalent yield (kg ha-1) of 4034 against 2075 with maize and 831 with mustard. 
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Salinity intrusion is a pressing issue in coastal areas of India. It affects the natural environment and causes massive 
economic loss due to its impacts on agricultural productivity and food safety. Coastal agriculture is affected due 
to the presence of high salt content in the soils because of salts from seas and ocean. It is imperative to estimate 
the soil salinity before sowing any crop in salinity prone areas which are found in coastal districts of India. But 
due to a high groundwater table and sea-water intrusion, the salinity levels keep varying, which needs to be 
measured for every cropping season. Our study Angul and Balangir Districts, Odisha State demonstrates how to 
estimate soil pH from remotely sensed open-sourced satellite data. The satellite-derived indices from Sentinel-1, 
Sentinel-2, and Landsat-8 can be used as proxies in statistical models to estimate soil pH. We have developed 
regression models for soil pH using step-wise multiple regression (SWMR), artificial neural networks (ANN), 
random forest (RF), and a class-wise RF models. The appropriate independent variables that have a strong 
correlation with soil pH were selected using the SWMR greedy approach. B2, B11, brightness index, salinity 
index 2, salinity index 5, and VH/VV index of Sentinel 1; and TIR1 (thermal infrared band 1) of Landsat-8 are 
retained in the SWMR model with a probability of <0.05. Among the four statistical models developed, the class-
wise RF model performed better than other models, with a cumulative correlation coefficient of 0.87 and a RMSE 
of 0.35. The better performance of class-wise RF models can be attributed to the different spectral characteristics 
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of different soil pH groups. More than 70% of the soils in the districts of Angul and Balangir were found to be 
acidic, which leads to the misclassification of neutral and alkaline soils and impairs the performance of single-
class models. Our results showed that the spectral bands and indices can be used as proxies for soil pH with 
individual classes of acidic, neutral, and alkaline soils. This study has demonstrated the potential of employing 
big data analytics for accurate soil mapping of pH that supports decision-making. A similar approach can be used 
to estimate soil EC, which helps in identifying salinity affected soils, which in turn aids in salinity management. 
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Soil organic matter (SOM) being a storehouse of all essential plant nutrients, plays a pivotal role in crop 
production. For sustainable utilization of soil resources, SOM should be maintained at a threshold level. The soil 
salinity and cropping behavior under different landforms also have an important influence on soil organic matter. 
Infiltration is one of the major components of the hydrologic cycle. Soil infiltration and sorptivity are also affected 
by the various components of SOM like humic acid, fulvic acid and humin. Intensification of agriculture with 
adoption of multiple cropping systems and energy intensive cultivation practices, especially excessive tillage and 
imbalanced use of chemical fertilizers led to further deterioration of SOM. Hence for an efficient management of 
SOM, it is necessary to study the influence of agricultural impact, soil salinity and cropping pattern on organic 
matter availability. Soil infiltration in relation to organic matter and its humic components namely, humic acid 
and fulvic acid for different soils coming under different landforms namely, cultivated deltaic, non-cultivated 
deltaic, depressed land and mudflats were analyzed for a coastal Block (Gosaba) of West Bengal. Results showed 
that organic carbon content of all soils were medium (0.54%) to high (1.28%), salinity was low to high (3.6-
13.7dS/m). The steady state cumulative infiltration of cultivated deltaic soils were higher than depressed low soils 
may be because of higher fulvic acid content in deltaic soil (0.14-0.15%) than depressed soils (0.09-0.10%). The 
non-cultivated deltaic soil also showed higher fulvic acid content (0.11-0.13%) than depressed soil (0.09-0.10%) 
The humic acid: fulvic acid ratio decreased with soil depth. The relationships between steady state cumulative 
infiltration and EC, pH, clay, porosity and humic acid were significant (r = -0.79*, -0.75*, -0.82*, -0.90** and -
0.93**, respectively), exponential and negative. With increase in soil salinity, in general there was a decrease in 
organic matter content of all soils. 
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Soil salinization is a major form of land degradation in agricultural areas leading to the accumulation of salts 

beyond certain concentration resulting in osmotic pressure and there by affecting the plant growth. The rapid 

expansion of intensive aquaculture severely damages the adjoining ecosystems, leading to socio-economic and 

environmental problems in the coastal areas. Land use land cover mapping of coastal regions using remote sensing 
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and GIS, characterization of soils and salinity hazard prediction provides baseline information for location specific 

management. The Landsat 8 OLI satellite data pertaining to coastal region of Guntur district in the form of digital 

numbers are converted to reflectance. The multiband layer stack was analysed for Differential Vegetation Index 

(DVI), Enhanced Vegetation Index (EVI), Normalized Difference Vegetation Index (NDVI), Normalized 

Difference Salinity Index (NDSI) and different other salinity indices. The sample point values of the indices were 

extracted in QGIS. The Pearson coefficients indicated very high positive correlation between DVI, EVI and NDVI 

while, the NDSI was negatively correlated with all the three vegetation indices. Vegetation indices did not show 

significant correlation with salinity indices. However, some of the salinity indices showed high positive 

correlation among themselves. The correlation coefficients of spectral indices with electrical conductivity (EC) 

indicated low to moderate correlation. Regression equations indicated moderate level to poor predictive 

acceptance. The points scattered all over indicating that the model’s predictions aren’t good. The relation between 

observed and predicted EC values for calibration set (80%) and validation set (20% of samples) indicated that the 

predictability of the model is moderate for both the sets. Possible reasons for lower prediction accuracy were 

identified as lack of real linear relation of EC with indices due to the influence of variables on EC and crop growth. 
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The major crops of coastal region in coarse textured soils are vegetables, flower crops and nurseries grown under 

irrigation with ground water due to low inherent water retention capacity of the soils. Though the coastal areas 

receive high rainfall, due to high permeability of coastal sands, almost all the rain water percolates in to the soil. 

The infiltrated rainwater having lesser density floats over the subsurface saline water. In this situation skimming 

well technology serves the purpose of harvesting fresh water or relatively fresh water for stabilizing crop 

production in a profitable way in the coastal belts. Skimming well technology developed at SWS, Bapatla prevents 

salt water intrusion into the inland fresh water aquifer and keep the saline fresh water interface far below the 

critical levels. Considering the significance, around 90 skimming wells with horizontal collector system were 

installed in the coastal regions of Andhra Pradesh. However, bore well became the major source of irrigation and 

the indiscriminate pumping is exhausting good quality water thereby exposing saline water leading to the quality 

deterioration. Keeping this in view, the study was carried out to evaluate the water quality in doruvu wells and 

bore wells by regular monitoring. The pH of doruvu well waters varied from 7.0 to 7.8 and salinity varied from 

1.3 dS m-1 to 2.3 dSm-1 in different months starting from June, 2019 to April, 2022. The pH and water salinity of 

10 shallow bore wells during June, 2019 to April, 2022 varied from 7.1 to 8.7 and 1.6 dS m-1 to 3.7 dS m-1, 

respectively. In monsoon period during the three years of study, salinity decreased in both bore wells and 

improved doruvu wells when compared to other seasons. Relatively higher salinity was observed in bore wells 

compared to improved doruvus throughout the year. Bore wells exhausted in summer period with continuous 

irrigation for 3-4 hours while, improved doruvu wells supported throughout the season. Cropping intensity was 

more in areas with irrigation from improved doruvu wells as compared to bore well areas. 
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The Ganges delta is one of the largest deltas in the world. The landforms of the Bengal lowland, including the 

Ganges or Bengal delta and its surrounding region, consist of Pleistocene uplands and alluvial lowlands. 

Sundarbans located in the Ganges delta is intersected by a complex network of estuaries, tidal inlets, tidal creeks 

and a large number of islands. The estuarine rivers which almost surround the Sundarbans are Hooghly, 

Muriganga, Saptamukhi, Thakuran, Matla, Gosaba and Harinbhanga. River Hooghly lies in the extreme west of 

the delta and approximately forms the boundary in the west. The Hooghly estuary receives freshwater flow 

through Bhagirathi-Hooghly and Raimangal rivers during the monsoon. All the other rivers have lost their 

upstream connections with the Ganges due to heavy siltation and solid waste disposal from the adjacent cities and 

towns. These rivers play an important role in changes in salinity of surface water in the different zones of the 

Indian Sundarbans which is major a concern in relation to availability of fresh water for its multipurpose activates 

including irrigation and fishing. In Sundarbans, many drainage channels are excavated to drain out excess water 

to the estuarine rivers through sluice gates placed at different locations in the channel and to harvest rain water 

during rainy season for cultivation of rabi crops. This freshwater resource frequently becomes saline due to 

intrusion of saline water from the rivers. As a consequence, the farmers face difficulties for using such water for 

irrigation purpose. Hence, the monitoring of spatial and temporal variation of water quality of these rivers and its 

drainage channels and its utilization patterns at different locations of Sundarbans is essential for proper assessment 

for its use for agricultural crop production and fisheries. The spatio-temporal variation of surface water quality of 

major river systems and drainage channels was assessed for agricultural uses in salt affected Ganges Delta of 

coastal West Bengal. Water samples from the rivers and drainage channels at different locations of Sundarbans 

regions were collected during kharif, rabi and summer seasons. Different water quality parameters like ECw, pH, 

Ca++, Mg++, Na+, K+, Cl- and SO4
- were analysed. The water quality parameters varied with locations, seasons and 

source. In general salinity of surface water was lower during kharif season followed by rabi and summer seasons. 

The salinity of water was higher in the South and South-Eastern part of Sundarbans. The salinity varies at different 

locations of Sundarbans from 0.34 to 28.0 dSm-1 with an average value of 14.16 dSm-1 in kharif, 1.07 to 42.70 

dSm-1 with an average value of 22.83 dSm-1 in rabi and 2.94 to 34.56 dSm-1 with an average value of 26.95 dSm-

1 in summer season. The pH of the water is mostly in normal range. The spatio-temporal variation of quality of 

other parameters followed the similar trend of variation in salinity. The water quality of rivers indicated that the 

except Hoogly river, the water of rivers is not suitable for irrigation in the Ganges Delta region. However, the 

water of drainage channels in Sundarbans is found suitable for irrigation.  
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T3S5-AB17 

Soil Fertility Mapping of Rice Growing Soils of Tirupati Revenue Division of 

Chittoor District Using Geographic Information System 

M. MADHAN MOHAN*, T. GIRIDHARAKSISHNA, M. V. S. NAIDU, G. PRABHAKARA REDDY, CH. 

BHARGAVA RAMI REDDY and K. V. NAGAMADHURI 

RARS, ANGRAU, Tirupati, Andhra Pradesh – 517502 

*Email: m.madhanmohan@angrau.ac.in 

Soil fertility status of rice growing soils of Tirupati revenue division was evaluated for suitable fertilizer 

recommendations during 2020 and the results indicated that soils are strongly acidic to strongly alkaline (5.40 to 

8.95) with seven soil reaction classes viz., strongly acidic (5.1 – 5.5), moderately acidic (5.6 – 6.0), slightly acidic 

(6.1 – 6.5), neutral (6.6 – 7.3), slightly alkaline (7.4 – 7.8), moderately alkaline (7.9 – 8.4) and strongly alkaline 

(8.5 – 9.0) representing 0.8, 1.6, 11.2, 16.0, 25.0, 35.0 and 10.0 % of study area, respectively. The E.C varied 

from non-saline to slightly saline (0.02 to 6.01 dS m-1) with three salinity classes viz., non-saline (<2.0 dS m-1), 

very slightly saline (2.0 -4.0 dS m-1) and slightly saline (4.0 - 8.0 dS m-1) representing 84.5, 12.5 and 3.0% of 

study area, respectively. The organic carbon was low to high (1.1 – 18.1 g kg-1) representing 41.1, 18.9 and 40.0 

% of study area under low, medium and high categories. The available N was low to medium (75 to 527 kg ha-1) 

and available P2O5 (7 to 349 kg ha-1) and K2O (39 to 1038 kg ha-1) were low to high. The spatial analysis indicated 

that the available N was low and medium status representing 54.0 and 46.0 % of study area. Whereas the available 

P2O5 status was low, medium and high representing 11.6, 60.4 and 28.0 % of study area, respectively. However, 

the available K2O was low, medium and high status representing 22.5, 58.0 and 19.5 % of study area, respectively. 

The available calcium (1.8 to 25.0 cmol (p+) kg-1), and magnesium (1.8 to 25.0 cmol (p+) kg-1) were found to be 

sufficient in range representing 98.4 % of study area whereas available sulphur was ranged from 2.7 to  

184.3 mg kg-1 with 96 % of study area was sufficient in range(> 10 mg kg-1).The available micronutrients viz., 

Zn, Fe, Mn, Cu and B were ranged from 0.21 to 9.11, 0.6 to 221.4, 0.61 to 166.4, 0.1 to 5.21 and 0.28 to  

6.10 mg kg-1 with mean of 1.65, 30.7, 21.5, 1.02 and 0.73 mg kg-1, respectively. The spatial analysis indicated 

that 78.0, 86.2, 97.7, 83.3 and 75.5 % of study area was sufficient in available Zn (> 0.6 mg kg-1), Fe  

(> 4.5 mg kg-1), Mn (> 1 mg kg-1), Cu (> 0.2 mg kg-1) and B (> 0.5 mg kg-1), respectively. 

 

T3S5-AB18 

Technological Strategy to Combat Soil Erosion in Coastal Agro-ecosystems 

P. MADHURYA*, M. LATHA, S. PRATHIBHA SREE and CH. BHARGAVA RAMI REDDY 

RARS, ANGRAU, Tirupati, Andhra Pradesh – 517502 

*Email: madhuryapoondla15@gmail.com 

Environmental technology is the most important breakthrough in the history of scientific innovations for resource 

conservation; it is the application of scientific information and methodologies that play a role in protecting the 

environment and creating resilience in agro-ecosystems to climate change and seasonal aberrations. Soil erosion 

is a crucial factor in land resource management and has been one of the main factors that reduce crop productivity 

in coastal areas due to the loss of the top, most fertile soil. It also leads to water quality and drainage issues in 

these areas. Since coastal agro-ecosystems are frequently prone to wind, water, and soil erosion, the adoption of 

artificial intelligence (AI), machine learning, and remote sensing technologies to combat abiotic stresses is a 

game-changing idea. These techniques can foster a setback in the affected areas and are also helpful in predicting 
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future damage. By using an artificial mapping system, soil and water erosion can be analysed, and the steps to 

reduce erosion can be carried out further by using remote sensing and sediment transportation modelling. These 

digital soil mapping techniques create erosion risk maps that will predict the erosion risk of specific regions and 

give real-time weather and erosion data sets to make same-day estimates of soil loss at the district or state level. 

Adoption of the predictive crop and soil modelling technologies in coastal areas of Andhra Pradesh will not only 

reap resource conservation advantages but also increase the social and economic feasibility of environmental 

technology for the farmers cultivating sensitive crops in coastal areas. These will help in the sustainability of 

coastal agroecosystems by developing a real-time decision support system, decreasing the abiotic stress impact, 

creating resilience, and increasing the value and productivity of degraded areas in coastal zones. Stakeholders and 

scientists should implement a suitable conservation programme design to support various natural resource 

protection techniques by taking steps like the development of erosion models using thematic factors, programme 

design, authentication of the received information, online documentation, etc. Additionally, it is important to 

support outreach initiatives that disseminate the applications and promote the use of remote sensing and machine 

learning techniques in real-time monitoring of natural resource degradation in coastal areas. 

 

T3S5-AB19 

Correlation Studies on Dynamics of Soil Carbon Fractions under INM Practices in 

Maize-Groundnut Cropping Sequence in Red-Alluvial Soils of Andra Pradesh 

N. PRABHAVATHI2*. K. V. NAGA MADHURI1 and RATNA PRASAD1 

1 ARS, S. V. Agricultural College, ANGRAU, Tirupati, Andhra Pradesh - 517502 

2 KL Deemed to be University, College of Agriculture at Green Fields, Vaddeswaram Campus, Guntur, AP – 522302 

*Email: prabhasac26@gmail.com 

A field experiment entitled “Dynamics of soil carbon under integrated nutrient management practices in maize - 

groundnut cropping sequence” was carried out under field conditions during both kharif and rabi seasons of 2019-

2020 and 2020-2021 at Field No. 50B of Wetland Farm, S.V. Agricultural College, Tirupati campus under the 

judicatory of Acharya N.G. Ranga Agricultural University. Correlation matrix of eleven soil attributes 

representing different soil carbon fractions like Total carbon, total organic carbon, total inorganic, labile, water 

soluble carbon and carbon stock properties and it reveals the significant correlation in which affecting maize-

groundnut cropping system. All the fractions are highly correlation in (p=0.01). Total carbon had positive and 

significant correlation with all the fractions of carbon parameters with maximum for non-labile carbon (r=1.000), 

total organic carbon (r=901), MBC (r=0.819), less labile carbon (r=0.779), very less labile (r=0.672), easily 

oxidizable carbon (r=0.647), water soluble carbon (0.522), carbon stock (0.478) and labile carbon (r=0.412). The 

total organic carbon had highly significant correlation with non-labile carbon (r=.901), MBC (r=0.842), less labile 

carbon (r=0.697), very less labile (r=0.655), easily oxidizable carbon (r=0.670), water soluble carbon (0.563), 

carbon stock (0.507) and labile carbon (r=0.497). Water soluble carbon with had highly significant correlation 

with easily oxidizable carbon (r=0.970),easily oxidizable carbon (r=0.940), MBC (r=0.835), carbon stock (0.719), 

labile carbon (r=0.596), non-labile carbon (r=.522), and less labile carbon (r=0.495), very less labile (r=0.395), 

The easily oxidizable carbon had highest correlation with MBC (r=0.900), carbon stock (0.771), non-labile carbon 

(r=.647), labile carbon (r=0.578), and very less labile (r=0.543),less labile carbon (r=0.531), Very labile carbon 

had positive had highest correlation with MBC (r=0.682), non-labile carbon (r=.672) less labile carbon (r=0.623), 

carbon stock (0.497), and least with labile carbon (r=0.391), Labile carbon had maximum significant correlation 
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with MBC (r=0.672), carbon stock (0.466),less labile carbon (r=0.415), and least with non-labile carbon (r=.412). 

Less labile carbon had maximum significant correlation with non-labile carbon (r=0.779), MBC (r=0.670), and 

carbon stock (0.534). Non labile carbon had maximum significant correlation with MBC (r=0.819), and least with 

carbon stock (0.474). The present study indicates a positive and significant correlation between different fractions 

of SOC under INM practices in maize and groundnut cropping sequence.  

 

T3S5-AB20 

Effect of Incorporation of Korra (Setaria italica) Crop Residue Along with 

Microbial Consortia on Soil Enzyme Activities, Microbial Population, 

Growth and Yield of Chickpea (Cicer aretinum) 

A.J. SUVARNA LATHA*, P. RATNA PRASAD, N. TRIMURTULU, 

P. MADHUVANI and V. SRINIVASA RAO 

Agricultural College, ANGRAU, Guntur, Andhra Pradesh 

*Email: slatha@gmail.com 

A field experiment was conducted on clay soils of Agricultural Research Station, Amaravathi, Guntur during rabi 

2017-18 and 2018-19 to find out the influence of crop residues on soil biological activity, growth and yield of 

chickpea under rainfed agro-climatic condition of Krishna zone. The korra crop residue was incorporated in soil 

45 days before sowing of chickpea either alone or in combination with microbial consortia and starter dose of N 

and P fertilizers as decomposition accelerators. The enzyme activities and microbial populations assayed at 

different crop growth stages of chickpea were significantly increased by the application of crop residue along with 

microbial consortia. The dry matter accumulation at different stages and grain yield of chickpea were significantly 

influenced by the treatments. Among the treatments, the highest dry matter accumulation and grain yield of were 

recorded with 100 per cent RDF (20:50:0:40) and was at par with the treatment T7, which received crop residue 

@ 1.5 t ha-1 + Microbial consortium @ 2 kg t-1 + urea 3 kg t-1 + SSP 15 kg t-1 of residue incorporated to chickpea 

during both the years of the experimentation. 

 

T3S5-AB21 

Role of Integrated Nutrient Management in Soil Organic Carbon Management 

P. KEJIYA1*, K. V. NAGA MADHURI2, K. SAMMI REDDY3 and M. V. S. NAIDU1 

1 S. V. Agricultural College, ANGRAU, Tirupati, Andra Pradesh – 517502 
2 IFT, Regional Agricultural Research Station, ANGRAU, Tirupati, Andra Pradesh – 517502 

3 ICAR- National Institute of Abiotic Stress Management, Baramati, Pune, Maharashtra – 413115 

*Email: kejiyaagri60@gmail.com 

Climate and management practices impact the soil organic carbon (SOC) stocks of agricultural soils. Especially 

under the semiarid climate of India, organic matter is rapidly decomposed and imbalanced nutrient input further 

exacerbates its depletion, thus facilitating the decline in soil quality and crop yields. Soil organic matter is known 

as revolving nutrient, it is an important indicator of soil health and productivity of agro-ecosystem. It improves 

cation exchange capacity, buffering system, structure, aggregate stability of the soil, healthy soil biology and 

ecosystem depend on SOM content. Therefore, decline in soil carbon generally decreases crop productivity. 

Degradation of crop residues and organic wastes play a major role in global carbon cycling. Intensive cultivation 
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of high yielding crop varieties using inorganic fertilizers solely and almost no recycling of organic residues have 

reduced soil organic carbon as well as other plant nutrients especially nitrogen, which leads to severe land 

degradation. Improving SOC contents through integrated nutrient management (INM), that is, conjunctive use of 

organic and chemical sources of nutrients, and biological components in an integrated manner like inorganic 

fertilizers, organic manures, green manures and bio fertilizers. Integrated nutrient management enhances the 

availability of applied as well as native soil nutrients and synchronizes the nutrient demand of the crop with 

nutrient supply from native and applied sources. It provides balanced nutrition to crops and minimizes the 

antagonistic effects resulting from hidden deficiencies and nutrient imbalance. Improves and sustains the physical, 

chemical and biological functioning of soil. Minimizes the deterioration of soil, water and ecosystem by 

promoting carbon sequestration, reducing nutrient losses to ground and surface water bodies and to atmosphere. 

As they ameliorate soil health and sustain crop yields. 

 

T3S5-AB22 

Variable Rate of Fertilizer Recommendation using Geospatial Techniques in Maize 

R.S. RAGHU1, P. R. K. PRASAD2, K. V. RAMANA3 and M. V. S. NAIDU4 

1 Department of Soil Science and Agricultural Chemistry, Agricultural College, Bapatla, Andhra Pradesh. 
2 Agricultural Research Station, Amaravathi, Andhra Pradesh – 522007 

3 PPEG, NRSC, Hyderabad, Telangana – 500018 
4 S. V. Agricultural College, ANGRAU, Tirupati, Andhra Pradesh – 517502 

*Email: raghuagri7593@gmail.com 

In many parts of India, fertilizer recommendations for any given crop or cropping system are based on pre-

determined nutrient rates for vast areas of production ignoring the variability of soil fertility both at spatial and 

temporal dimensions. Same dose of fertilizer application throughout the area may lead to underutilization or over 

utilization of fertilizers due to the spatial variability of the nutrient status within the field. This not only reduced 

the fertilizer use efficiency and soil quality but also increased the input cost. Consequently, the generalized 

fertilizer recommendations which are developed decades ago are no longer valid and there is a need for site 

specific nutrient management which accommodates field-specific needs of crop for supplemental fertilizer 

requirements. SSNM implemented as Variable Rate of Fertilization (VRF) is one of the best tools for precision 

agriculture to keep the nutrients in the root zone because it simultaneously optimizes both nutrient rates and 

placement for a particular crop. Nevertheless, larger yield increases resulting from VRF have been quite difficult 

to demonstrate consistently in most crops, but input cost savings due to reduced fertilizer and environmental 

benefits due to the resulting reduction in nutrient loadings of an area are immediate and well documented. The 

study area selected was Chinnapalem village in Duggirala Mandal of Guntur district at Andhra Pradesh. The major 

crops grown in this village include Paddy, Maize and Sorghum. The soils occurring in this village are deep black 

soils. Considering the uniformity of soil sample distribution in the study area, three hundred six soil samples at 

both surface (0-15 cm) and subsurface (15-30cm) were collected in a systematic pattern from different locations 

using grid map having approximate grid interval of 500 m during the month of May, 2018 (before onset of 

monsoon).The site-specific fertilizer recommendations for Maize crop at both surface and sub-surface levels of 

soil samples in Chinnapalem village were developed utilizing the thematic maps of spatial variability of N, P and 

K status. A delineated variable rate of fertilization maps for NPK based on STCR to targeted yields of maize 

revealed that the corresponding recommendation and application of fertilizers was essential to improve the 

efficacy of fertilizer application and enhancing the returns to the growers. 
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Soil Fertility Assessment using GIS Technique 

M. BALAKRISHNA* 

College of Horticulture, Ananthrajupeta, Andhra Pradesh – 516105 

*Email: balajim58@gmail.com 

Using a GPS-based survey, the detailed soil fertility status of mango-growing soils in twelve mandals of the YSR 

Kadapa district (Andhra Pradesh) was explored in 2019-20 to discover soil related crop production restrictions. 

pH, EC, OC, and accessible N, P, and K were measured in geo referenced composite surface(0-30cm) soil 

samples. In terms of response, almost all soils were neutral to mildly alkaline. The electrical conductivity (EC) of 

the soil was within acceptable limits for crops (0.48 dSm-1). The average content of soil organic carbon was 4.2 

g kg-1, with a range of 1.3 to 7.2 g kg-1. The accessible soil nitrogen, phosphorus, and potassium were found to 

be 229.65, 21.28, and 264.11 kg ha-1, respectively. Using the ArcGIS programme, thematic soil fertility maps 

were created for each soil parameter to provide ready-to-understand information about soil fertility status and act 

as a decision-making tool for effective mango production. 

 

T3S5-AB24 

Soil Fertility Capability Classification and Nutrient Mapping Using 

Geographic Information System 

INDHUJA*, M. MADHAN MOHAN, M. SREENIVASA CHARI and M. SUNIL KUMAR 

S. V. Agricultural College, ANGRAU, Tirupati, Andra Pradesh – 517502 
*Email: indhujamadhusoodhanan@gmail.com 

The technical system of classifying soils based on certain issues, present for suitable administration of their 

chemical and physical characters agronomically is called as fertility capability classification. Fertility capability 

classification (FCC) system represents soils with certain characters especially fertility related problems of surface 

and sub-surface layer which directly has an effect on crop production and growth. In India, the growth of 

population from 359 million in 1951 to 1.21 billion in 2011 has reduced the per capita availability of land from 

0.39 ha to 0.12 ha. Besides, the unavailability of optimum utilization of resources which are limited like arable 

land which can’t be improved because of different issues like biophysical, chemical and environmental factors 

and lack of application of taxonomy of soil information into crop production directly, for meeting the requirement, 

of the bargeoning population, land productivity must be improved in a sustainable manner. The FCC is the system, 

which is meant for categorizing soils taking into consideration of constraints, for management of their measurable 

physical properties and chemical properties called condition modifiers which was first proposed by Buol et al. 

(1975). The scope for applying taxonomy of soil directly into the land for better production and acceptable quality 

is limited. Over 25 years, the system of FCC was evolved to reduce this limitations. 
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Long-term Fertility Management Effect on Soil Carbon Fractions 

Under Godavari Zone 

P.V. GEETHA SIREESHA*, G. PADMAJA, CH. SREENIVAS and P. MADHUVANI 

Agricultural College, ANGRAU, Mahanandi, Andra Pradesh – 518502 

*Email: pv.geethasirisha@angrau.ac.in 

The Field experiment was conducted in Godavari Alluvials (Vertic chromusters) at Andhra Pradesh Rice Research 

Institute, Maruteru in Andhra Pradesh. It is located at 810 44’ E to 810 73’E Longitude, 160 37’ N to 160 62’ N 

Latitude and 5 m above mean sea level. The mean annual rainfall was 800-1100 mm. All the treatments showed 

higher organic carbon content than the initial value (0.55%) which was recorded at initiation of experiment during 

1989. The highest organic carbon content (1.70 %) was noticed in the treatment receiving 50 % RD of NPK + 50 

% N through FYM (T6) followed by T3 (FYM @ 10 t ha-1) and T5 (50 % RD of NPK + 50 % N through green leaf 

manure (Calotropis spp) with 1.69 and 1.65 % of OC, respectively. Similar trends were observed in rabi with soil 

organic carbon content varied from 0.53 to 1.88 %. The highest SMBC was observed in T4 (100 % RD of NPK + 

FYM @ 5 t ha-1) followed by T6 (50 % RD of NPK + 50 % N through FYM), T7 (50 % RD of NPK + 25 % N 

through green leaf manure + 25 % N through FYM), T5 (50 % RD of NPK + 50 % N through green leaf manure 

(Calotropis spp) and T8 (50 % RD of NPK + Azospirillum @ 2.5 kg ha-1) with microbial biomass carbon content 

of 482.6, 476.2, 434.8 and 413.4 mg kg-1, respectively. The highest mineralizable carbon was recorded in T4 (100 

% RD of NPK + FYM @ 5 t ha-1). During rabi season soil inorganic carbon ranged from 1.65 to 2.95 %. The 

highest soil inorganic carbon content was noticed in the treatments receiving 100 % RD of NPK + FYM @ 5 t ha-

1 (T4). These results suggest that long-term application of organic manures alone or in combination with 

recommended dose of fertilizers have resulted in the buildup of soil organic carbon content even under tropical 

climate. The soils were rich in clay content (Godavari Zone) and there was relatively higher soil organic carbon 

content. Further, addition of organic manures improved the macro aggregates and carbon storage inside the 

aggregates which was protected from decomposition.  

 

T3S5-AB26 

Impact of Long-term Agroforestry Systems on Soil Carbon Sequestration in 

Semi-Arid Region of Rajasthan 

MAHESH SIRIMALLE* and CHIRANJEEV KUMAWAT 

Sri Karan Narendra Agriculture University, Jobner, Jaipur, Rajasthan – 303329 

*Email: maheshsirimalle729@gmail.com 

To explore the ability of different tree-based agroforestry systems to carbon sequestration and carbon management 

index, the present investigation, entitled “Impact of Long-term Agroforestry Systems on Soil Carbon 

Sequestration in Semi-Arid Region of Rajasthan” was undertaken. For this, three tree-based agroforestry systems 

consisting of tree species, namely Acacia tortilis, Hardwickia binata and Tecomella undulata along with fallow 

land maintained at ARS, Fatehpur, Sikar, Rajasthan were selected. The soil samples were collected from four 

different soil depths (0-15, 15-30, 30-60 and 60-90 cm) with three replications and analysed for soil total organic 

carbon (TOC), soil organic carbon fractions (CVL, CL, CLL, CR, ACP and PCP), soil carbon stocks and carbon 

management index (CMI). The results indicated that under all agroforestry systems, higher soil OC, TOC and TC 



 

 
112 22nd - 25th February, 2023, ANGRAU, Regional Agricultural Research Station, Tirupati 

13th National Symposium of ISCAR – Fostering Resilient Coastal Agro-Ecosystem 

were recorded as compared to fallow land at all soil depths. The Acacia tortilis based agroforestry system had 

higher soil organic carbon fractions than other agroforestry systems and fallow land. The soil organic carbon 

fractions (CVL, CL, CLL and CR) were positively correlated with TOC and decreased with an increase in soil depth 

under all the agroforestry systems and fallow land. The Acacia tortilis based agroforestry system sequestrating a 

higher amount of total organic carbon (0-90 cm) 39.34 Mg C ha-1 followed by Hardwickia binata based 

agroforestry systems (37.86 Mg C ha-1), Tecomella undulata based agroforestry systems (36.99 Mg C ha-1) and 

fallow land (30.65 Mg C ha-1). The CMI registered higher under Acacia tortilis based agroforestry system (172.65) 

at 0-15 cm soil depth. Based on current research findings, it may be concluded that long term agroforestry systems 

help in improve in soil carbon sequestration and carbon management index as compared to fallow land.  

 

T3S5-AB27 

Soil Fertility Assessment and Mapping of Spatial Distribution of Nutrients in 

Vepurikota Micro Watershed using Remote Sensing and GIS 

G. SIVA NAGARAJU1*, M.V.S. NAIDU1 and K.V. NAGA MADHURI2 
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Soil plays a crucial role in supporting various life forms on the earth by providing the food and energy supplements 

is the most dynamic natural resource. Fertile and productive soil proliferate life whereas, unfertile and 

unproductive soil brings hunger and famines. Soil fertility management became great challenge now days because 

of various intrinsic and extrinsic factors. Most of the farmers of Vepurikota micro watershed are looking for short-

term benefits and making profits by adopting various management activities making the soil to become 

unproductive. In order to make an efficient plan of a particular land use system in the study area soil fertility 

evaluation is an important tool for making decisions. Soil testing provides information regarding nutrient 

availability in soils which forms the basis for the fertilizer recommendations for economic production of crops 

which includes physical properties (texture, structure, colour, bulk density etc.) and chemical properties (soil pH, 

organic matter, macro and micronutrients etc.), which symbolize prerequisite for sustainable soil management. 

Soil properties vary spatially from a small to larger area might be due to effect of intrinsic (parent materials and 

climate) and extrinsic factors such as soil management practices, indigenous fertility status, crop rotation and 

nature of standing crop. Describing the spatial variability of soil fertility across a field has been difficult until new 

technologies such as Global Positioning Systems (GPS) and Geographic Information Systems (GIS) were used 

for easy access, retrieval and manipulation of voluminous data of natural resources which may be often difficult 

to handle manually. Using geo-statistical analysis, characterization of spatial variability of different soil 

parameters was done by adopting IDW interpolation techniques followed by generation of soil fertility maps 

which predicts higher level of accuracy. Soil fertility map provides easy understandable information which helps 

in undertaking proper management activities that help in promoting sustainable land use and crop production and 

making benefit out of it. 
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Direct and Residual Effect of Integrated Use of Organics and Inorganics on 

Soil Active Carbon Pools under Rice-sorghum Cropping System 
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A field experiment was conducted for two consecutive years 2020-2021 and 2021-2022 on clay loam soil at 

Agricultural College Farm, Bapatla to study the direct and residual effect of integrated use of organics and 

inorganics on soil active carbon pools under rice-sorghum cropping system. The results revealed that, among the 

treatments applied to rice during kharif significantly highest values of carbon pools was recorded with the 

application of 100% RDF + 25% N through FYM (T7), however, it was on par with the treatment T4 (75% RDF 

+ 25% N through FYM), T9 (100% RDF + 12.5% N through FYM + 12.5% N through GLM) and T6 (75% RDF 

+ 12.5% N through FYM + 12.5% N through GLM) at all the growth stages of rice. In rabi sorghum, T7 (100% 

RDF + 25% N through FYM) recorded significantly superior values (except KMnO4 carbon) and were on par with 

T4 (75% RDF + 25% N through FYM) and T9 (100% RDF + 12.5% N through FYM + 12.5% N through GLM) 

where as in case of KMnO4 carbon, T7 (100% RDF + 25% N through FYM) was on par with 75% RDF + 25% N 

through FYM (T4). Significant increase in the carbon pool values was noticed with increase in NPK levels from 

S1 (control) to S2 (75% RDF), whereas increased NPK levels from 75% RDF (S2) to 100% RDF(S3) did not show 

any significant difference in carbon pool values (except microbial biomass carbon) during both the years of 

experimentation.  
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Salt affected soils are environmentally problematic soils. Salt affected soils are formed either by natural and 

artificial means in the particular regions. The natural factors responsible for soil salinity are types of rocks and its 

chemical constituents. The chemical properties of the mother rocks are highly responsible for salinity, acidity and 

sodic condition of the originating soil. In case of artificial salt affected soils are formed through man made 

processes like excessive application of fertilizer to the soil for crop cultivation, allowing untreated industrial 

effluents in to soil ecosystem, excessive irrigation or flooding of soil, improper ploughing, improper drainage 

system, cultivation method etc. Among the causative factors responsible for the formation of salt affected soil, 

application of excessive and continuous application of chemical fertilizers and improper soil drainage mechanisms 
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plays a major role for the formation of salt affected soils. The applied excessive chemical fertilizers have the 

ability to fix in the soil clay particles due to ion exchange mechanisms which results salt affected soil in due 

course of time. The suitable alternative for the chemical fertilizers is essential for crop cultivation to combat the 

formation of salt affected soils. Application of organic manures, biofertilizers, green manures and green leaf 

manures will play a major role for the prevention of formation of salt affected soils. Due to application of 

chemicals fertilizer in the soil creates changes in soil physical, chemical and biological properties. The changes 

in chemical composition of soil leads to poor aeration, fragmentation, hardening, logging, reduction of microbial 

and enzymatic activities, poor drainage etc., and this short review focuses on application of organic manures like 

farmyard manures, vermicompost and bio compost will increase aeration of the soil in different agro ecosystems. 

Organic matter with high nitrogen content will decrease the salinity of the soil, and vice versa. Decrease soil 

salinity can be done by increasing the rate of nitrification. Increased nitrification rate on saline soil can be done 

with the provision of organic materials containing nitrogen nutrient content. Green manures are crops grown 

within a rotation for the purposes of: building soil organic matter and soil structure. Supplying nitrogen and other 

nutrients for a following crop. Preventing leaching of soluble nutrients from the soil. Adding lots of organic matter 

such as compost, farm manure, or shredded leaves to clayey soil will allow it to drain more easily and hold the 

right amounts of water and air for better plant growth and increased biological activity. Generally, Organic 

farming and natural farming are the best methods to reclaim the salt affected soil in addition to salt tolerant tree 

crops cultivation and allied farming. 

 

T3S5-AB30 
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*Email: vnaikcae29@gmail.com 

The total area planted under rice crop in India is 42.20 million ha, which is the largest in the world. The paddy 
cultivation nearly 45.63 lakh hectares in Andhra Pradesh. This contributes to 69.1% of the total food grains 
production of the state. Draft animals and human labours continue to be the major power source for agricultural 
production in small and marginal land holdings as well as in hilly areas indicating very low level of mechanization. 
The transplanting of rice seedlings which is a highly labour-intensive and expensive operation can be replaced by 
direct seeding that can reduce labour needs transplanting and nursery sowing. Different types of machineries are 
available for direct sowing of paddy i.e., drum seeder, tractor drawn seed drill for paddy drilling and tractor 
operated drum seeder newly developed. Paddy drum seeder is one of the well accepted implement with reduced 
human drudgery requirement available in the farmer’s field. The average field capacity of the drum seeder was 
0.13 ha/h. The cost of transplanting reduced from max. Rs. 7200/- to Rs. 200/- per ha and yield enhancement as 
compared to traditional transplanting. It is not suited for seedlings to be sown in puddle field and heavy textured 
soils. The weight of the machine 15-17 kg and required two labours one for pulling the drum seeder, and one to 
fill/refill the seed in the drums secondly. The tractor drawn seed drill for sowing of paddy seeds in dry field. 
Machine consisted of cultivator frame, furrow openers, seed box, seed tubes, power hitching attachments and 
fluted wheel seed metering mechanism used for sowing of paddy seeds. The cost of tractor drawn seed drill is Rs. 
80,000/-. The average working speed of 3.09 km/h, the effective field capacity of the seed drill was 0.537 ha/h. 
The row to row and plant to plant spacing shall be varied based on requirement. Newly developed tractor drawn 
drum seeder. It consists of a seed drum, main shaft, ground wheel, small tynes, three point hitch system. It can be 
use dry fields and can cover 10 rows in one pass with 20 cm row to row spacing it is feasible for intercultural 
operations and better aeration to the crop. The cost of the tractor operated drum seeder is Rs. 22,000/- and one 
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labour required for operation. The effective field capacity was observed 0.89 ha/h. Operating cost of the machine 
is Rs 381 per hectare and can be used for drilling in wet land by modifying wheels and float arrangement. 
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A field experiment entitled “Effect of Biochar, Crop residues and Humic acid on Carbon Stocks and Soil Quality 
in Direct Seeded Rice - Blackgram Cropping Sequence” was conducted for two consecutive years (2020-2021 
and 2021-2022) in sandy clay loam soil at Agricultural College Farm, Bapatla. The experiment was laid out with 
split – split plot design with main, sub and sub-sub plots in direct seeded rice–blackgram cropping sequence. The 
main plot comprised of two levels of fertilizers viz., F1-100% RDF and F2-75% RDF, the sub plot comprised of 
B1 - Biochar @ 5 t ha-1, B2 - Biochar @ 7.5 t ha-1, B3 - Paddy straw @ 5 t ha-1 and B4- Green leaf manure @ 6 t 
ha-1 and the sub-sub plot comprised of two levels of humic acid viz., S1 - Humic acid @ 20 kg ha-1 and S2 - Humic 
acid @ 30 kg ha-1 and replicated thrice. The rabi experiment was continued on the same site without disturbing 
the soil with blackgram as test crop to study the residual effect of different nutrient sources applied to preceding 
rice crop. Application of higher dose of biochar i.e.,B2 - Biochar @ 7.5 t ha-1 showed significant effect on physical 
properties of soil like bulk density, porosity, water holding capacity and aggregate stability during the kharif in 
two years of experimentation. Significantly lower bulk density (0-10 cm depth), higher porosity and high WHC 
were recorded in the treatment B2 - Biochar @ 7.5 t ha-1 (1.33 and 1.32 Mg m-3), (48.80 and 48.84 %) and (39.93 
and 41.07 %) and it was on par with B1 - Biochar @ 5 t ha-1 (1.34 and 1.33 Mg m-3), (48.38 and 48.63 %) and 
(38.88 and 40.00 %) at harvest stage of direct seeded rice during kharif 2020 and 2021, respectively. The highest 
water stable aggregates were recorded in B2 - Biochar @ 7.5 t ha-1 (42.02 and 43.57 %) and lowest water stable 
aggregates were recorded in B3 - Paddy straw @ 5 t ha-1 (37.81 and 39.40 %) at harvest stage of direct seeded rice 
during kharif 2020 and 2021, respectively. 
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Effect of Different Plant Spacings and Nitrogen Levels on Growth and Yield of 

Eucalyptus Clones 
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A study was conducted at Agricultural Research station, Kavali, Nellore District during 2016-2019 to find out the 
optimum plant spacing and to optimize the rate of nitrogen (N) fertilizer to Eucalyptus clones. The treatments 
include three different spacings (S1-2 m × 1.5 m, S2-3 m ×1.5 m, S3-3 m and 1.5 × 1.5 m paired row) and four 
nitrogen levels (N0-no nitrogen application (0 g, 0 g, 0 g plant-1), N1- 50 g, 75 g and 100 g, N2-100 g, 150 g and 
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200 g plant-1, N3- 150 g, 225 g and 300 g plant-1 during 1st, 2nd and 3rd year of planting respectively). Fertilizers 
are applied in two splits- first in July and second in December of every year following spot application in the 
basin around the plant. The experiment was laid out in split plot design with three replications. The results revealed 
that among different plant spacings adopted S2 – 3 m × 1.5 m recorded maximum plant height (13.6 m) and girth 
(28.7 cm) whereas maximum total biomass (124.8 ton ha-1) was recorded in S3 -3 m and 1.5 × 1.5 m paired row 
followed by S1. Among N levels N3 recorded significantly maximum plant height (14.2 m), girth (32.8 cm) and 
total biomass (135.2 ton ha-1) followed by N2 and the minimum plant height (8.0 m), girth (24.7) and total biomass 
(101.8 ton ha-1) was recorded with N0. 
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The present investigation was carried out to assess the carbon pools in the soils of the natural and altered lowland 
coastal ecosystem of north Kerala namely Kole lands, mangroves and Kaipad lands. Kole and Kaipad lands, which 
are altered wetlands occupy 71,142 ha and 24,209 ha respectively, next to Kuttanad and Palakkad, the major rice 
bowls of Kerala, in contributing to Kerala’s rice production and food security in particular, despite the problems 
associated with these systems. But mangroves, which are natural wetlands occupying an area of 9,000 ha act as a 
filter for tidal seawater intrusions on a daily basis and protect the biosphere from natural vagaries. For estimation 
of carbon pools, georeferenced depth-wise soil samples were collected from., 0-30,30-60, 60-90, and 90-120 cm 
from these ecosystems, which were located in very gently sloping low lands (1-3 % slope) with marine alluvium 
at, Trichur, Malappuram and Kannur districts. The soils were deep to very deep, dark reddish brown to very dark 
grey in colour, sandy loam and sandy clay loam or sandy clay to clay in texture and had single grain, sub-angular 
blocky and angular blocky structures. These soils were extremely acidic to moderately alkaline in reaction and 
high in organic carbon. Soil organic carbon pools like Water soluble carbon (WSC), Walkley Black carbon, and 
Glomalin carbon (GC) of these and Labile soil organic carbon fractions (LSOC) such as soil microbial biomass 
carbon (SMBC), Mineralizable carbon, Permanganate oxidizable soil carbon (POSC), and Particulate organic 
carbon (POC) were estimated depth wise using standard procedures. There was a wide variation in the C pools of 
different ecosystems depending upon the location and land use. Water soluble carbon (WSC) ranged from 116.80 
to 235.20 mg kg -1, Walkley black carbon ranged from 0.23 to 1.73 per cent, and Glomalin carbon (GC) ranged 
from 1.10 to 1.90 mg kg -1. Soil microbial biomass carbon (SMBC) ranged from 150.88 to 320.51 µg C g-1, 
Mineralizable carbon ranged from 490.20 to 559.90 g C g-1, Permanganate oxidizable soil carbon (POSC)ranged 
from 980.20 to 1407.90 µg C g-1, and Particulate organic carbon (POC)ranged from 32.67 to 102.77 g kg-1. Except 
for Walkley Black carbon of all three ecosystems and POC of the Natural mangrove ecosystem, all other carbon 
pools decreased with the depth. The results showed that Natural mangroves recorded highest values in terms of 
both Soil organic carbon pools and labile soil organic carbon fractions followed by Altered Kole lands and Altered 
Kaipad lands. These changes may be due to land management, and also these lands are frequently affected by 
natural calamities, mostly with respect to tidal forces, seawater inundation, acid saline, or potential acid sulphate 
sediments, which may affect crop production or crop losses and affect ecosystem sustainability. Conservation of 
different carbon pools in these ecosystems by suitable land management practices is the need of the hour for 
environmental stability and to mitigate climate change, as these ecosystems are carbon reservoirs. 
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The low land cropping system of Kerala is mainly dominated by the cropping sequences like rice-rice-rice and 

rice-rice- fallow. Mono-cropping has decreased crop productivity as well as soil fertility over a period of time. 

The intensive agriculture with imbalanced and indiscriminate use of fertilizers and pesticides has also resulted in 

deterioration of soil health (John et al. 2001). Since fertilizer is an expensive and precious input, determination of 

an appropriate dosage of application that would be both economical and appropriate to enhance productivity and 

consequent profit of the grower under given situation needs intensive study. Rice fields in Kerala are typical 

wetland ecosystems with numerous significant ecological and economic functions that benefit the society. The 

biggest challenge is to make rice based cropping remunerative with multiple benefits. Crop diversification is a 

practical means to increase crop output under different situations and is intended to give wider choice in the 

production of a variety of crops in a given area to expand production related activities on various crops and to 

lessen risk. The production potential and economics of rice-based cropping systems involving tuber crops for 

coastal plains of Kerala were investigated in the Integrated Farming System Research Station (IFSRS) of Kerala 

Agricultural University located at Karamana, Thiruvananthapuram, during Kharif, Rabi and summer seasons of 

2020-2021. The experiment was laid out in a split plot design with three replications. The main plots were five 

cropping systems viz, Rice-Rice-Fallow, Rice-Rice-Sweet potato, Rice-Sweet potato-Amaranthus, Rice-(Cassava 

+ Bush cowpea)-Daincha, Rice-Rice-Daincha and sub-plots were different fertilizer levels viz., f1: Full FYM + 

FullN + FullP + Full K (As per the recommendation of Kerala Agricultural University), f2: 3/4 FYM + 3/4 N + 

3/4 P + Full K and f3: 1/2 FYM + 1/2 N + 1/2 P + Full K. The cropping systems were evaluated for their yield 

enhancement and productivity. Among the cropping sequences, the productivity in terms of rice equivalent yield 

(25.53 t ha-1& 24.43 t ha-1) and system productivity (0.069 t ha-1 day-1& 0.069 t ha-1 day-1) was highest for C3: 

rice-sweet potato-amaranthus and C2 : rice - rice – sweet potato. The maximum gross returns (833983 ha-1) and 

net returns (426567 ha-1) and BC ratio were also found to be highest for C2: rice - rice – sweet potato. When 

fertilizer treatments were considered, full dose of fertilizer -f1: Full FYM + FullN + FullP + Full K (As per the 

recommendation of Kerala Agricultural University) applied to crops significantly enhanced yield but it was on 

par with f2: 3/4 FYM + 3/4 N + 3/4 P + Full K. Inclusion of climate resilient tuber crops in rice based cropping 

systems resulted in higher yield, productivity and saving of nutrients. 





THEME IV : SESSION VI
Climate change and disaster occurrence:

impact and mitigation strategies
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Significant increase in global mean air temperature has already been reported by Intergovernmental Panel on 

Climate Change (IPCC) sixth assessment, which led to increase in the climatic extremes (both flood and drought) 

over India. The intensity and frequency of cyclonic storm have increased significantly over both east and west 

coasts. Such altered climatic condition has also brought out associated climate driven hazards like hailstorm, frost, 

unseasonal rainfall, hot/cold wave, disease and pest prevalence etc. Geospatial technology, which includes space 

based observational and navigational system along with GIS, has significant role in monitoring, forewarning and 

post-facto damage assessment due to these extreme events. Disaster Management Support Programme of ISRO 

has been catering to the need to monitor and assess identified disasters like flood, landslide, forest fire, earth quake 

etc. The drought situation over India has been constantly monitored by the NADAMS. The multi-temporal optical 

data of moderate resolution is used to generate different vegetation indices like NDVI, NDWI, LSWI etc. to detect 

the deviation of current year crop growth progression as compared to normal year towards declaring drought at 

near-real time. The synthetic aperture RADAR data is used to map flood inundation (riverine or cyclonic) with a 

time delay of 1-3 days. Such geospatial products are very useful in assessing the cropped area affected due to 

these disasters for further rehabilitation and relief. Recent examples of the usage of satellite data are also there to 

assess the delay/failure of crop sown area, damage of crop due to unseasonal rainfall. Pre and post-events satellite 

data (SAR & Optical) are also found to be useful to assess localized damage of the crop due to hailstorm/lodging/ 

cyclone. Satellite based assessment of pest and disease infestation is limited. But, potential area suitable for pest 

and disease infestation can be mapped using eco-climatic modeling in geospatial framework. Hence, there is an 

urgent need for a consorted effort by the knowledge institutes to utilize the existing and upcoming technologies 

such as mobile, UAV, proximal sensing etc. towards informed decision making. 

T4S6-AB2 

Journey to Net Zero Emissions: Strategy for Coastal India 
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ICAR-CSSRI, RRS, Canning Town, West Bengal – 743329 
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India aims to reach net zero by 2070. ‘Net Zero’ or becoming carbon neutral refers to offsetting new greenhouse 

gas (GHG) emissions with other actions in order to make net emissions zero. The science shows clearly that in 

order to avert the worst impacts of climate change and preserve a liveable planet, global temperature increase 

needs to be limited to 1.5°C above pre-industrial levels. Currently, the Earth is already about 1.1°C warmer than 

it was in the late 1800s, and emissions continue to rise. To keep global warming to no more than 1.5°C as called 

for in the Paris Agreement during 2015, emissions need to be reduced by 45% by 2030 and reach net zero by 2050 

and, the atmospheric concentrations of CO2 emissions need to be stabilized to 450 ppm. The energy sector is the 

source of around three-quarters of greenhouse gas emissions today and holds the key to averting the worst effects 

of climate change. Replacing polluting coal, gas and oil-fired power with energy from renewable sources, such as 

wind or solar, would dramatically reduce carbon emissions. The agriculture sector is not only among the most 
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vulnerable sectors to the impacts of climate change, it is also directly responsible for 14 percent of global GHG 

emissions. In addition, the sector is a key driver of deforestation and land degradation, which account for an 

additional 17 percent of emissions. India and China each contributed about 650 million tonnes CO2eq annual 

emissions from crops and livestock. Rice cultivation alone accounts for nearly 20% of India's agricultural CO2 

emissions. Soil carbon sequestration opens up the possibilities for climate-positive agriculture. Climate-smart 

agricultural management practices, including conservation tillage, use of cover crops, mulching, crop residue 

application, biochar application to agricultural fields, and strategic application of synthetic and organic fertilisers, 

improved water management have been considered a way in coastal ecosystem not only to reduce soil salinity and 

water logging but also to enhance soil organic carbon and to reduce GHG emission from agriculture. The proposal 

of effective GHG mitigation strategies in the agri-food sector needs to be based on a whole-system approach or 

life cycle assessment (LCA). This means that not only direct emissions but also indirect GHG losses from the 

production systems must be considered. For that purpose, the calculation and use of the “C footprint” (CF) or “C 

budget” of agri-food entities, from products to systems, is primordial. The calculation of the CF of the agri-food 

system requires the accounting for GHG emissions that occur in each of the phases of food and feed production, 

including not only those that take place in the agricultural sector itself, that is, in crop fields and farms, but also 

during the manufacture of agricultural inputs, or those derived from the distribution, marketing and consumption 

of food, using an LCA approach. To assess the contributions of rice-based cropping in lowland coastal ecosystems 

to environmental change, energy budgets, CF, exchange of GHGs were determined for an array of conservation 

tillage practices under rice-rice and rice-cotton systems The results showed that the rice-based cropping systems 

in lowland coastal ecologies functioned as carbon sinks with net ecosystem carbon budget : 1523 and 944 kg 

C/ha/yr in rice-rice and rice-cotton system, respectively but GHG source except under reduced tillage with residue 

management which was a GHG sink (-68 to -228 kg CO2-eq /ha/yr). 
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The major cause of climate change is global warming caused due to increased levels of greenhouse gases like 

carbon dioxide (CO2), methane (CH4), nitrous oxide (N2O) and chlorofluorocarbons (CFCs) produced by human 

activities such as burning of fossil fuels, deforestation, industrial production, agricultural activities. Climatic 

change affects agriculture in several ways such as quantity and quality of crops in terms of productivity, growth 

rate, photosynthesis, transpiration rate and moisture availability etc. Agriculture has been practicing for thousand 

years in coastal areas which provide excellent soil and climatic conditions. In addition to benefiting from 

favourable environmental conditions with generally good land, coastal agriculture also benefits from sea 

communications for trade and for development of industry and tourism in coastal areas, which provide markets 

for agricultural products, livelihood support for coastal populations, including cities and opportunities for 

establishment of agri-based sectors. Coastal agriculture is characterised by low-lying and saline-prone soils where 

spatial competition with urban growth is an ever-increasing problem. Due to rise in sea level, intrusion of saline 

water take place through rivers and estuaries which results in inundation of fertile lands by saline water and thus 

makes them unfit for agriculture. Therefore adaptation strategies such as development of varieties for high 

temperature, salinity, drought and sub-mergence tolerance and which respond positively to high CO2 should be 

adopted to reduce the impact of climate change. Losses in crop production and productivity will be reduced 
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through adjusting date of sowing of crops, land shaping for raising a portion of it in form of raised land ridges, 

appropriate soil management practices will conserve soil quality and will reduce vulnerability of farming systems 

in the face of climate change. Massive mangrove reforestation programme and agroforestry systems buffer 

farmers against climate variability and hence reduce atmospheric loads of greenhouse gases. Adequate 

combination of transplanting date shift and drainage outlet and strategic nutrient management were considered as 

best management practices (BMPs) with the highest water productivity and yield in paddy and reduces the 

negative impacts of climate change.  
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Karnataka is a semi-arid state which experiences large variation in climate and is second most drought state after 

Rajasthan. The spatial and temporal feature of rainfall necessitates the need to examine its changing pattern in 

response to changing temperature as rainfall is one of the most important parameters that influence the agriculture 

of a region and food production. The study attempted to find out most drought affected zone based on occurrence 

and intensity of dry spell years over the forty years period i.e. 1979 to 2019 in dry zone of Karnataka which further 

consists five agro climatic zones. Through Mann Kandell Sen’s slope estimator, it was noticed that there is 

significant positive rise in annual mean minimum and maximum temperature with 0.010°C and 0.017°C 

respectively. Further the technique of rainfall anomaly index (RAI) and rainfall deficit (RD) values for rainfall 

data are analysed and validated in the study. The dry years helped in assessing the exposure component of climate 

change. If the RAI < -3, then the rainfall deficit is more than 20 percent and is considered as extreme drought 

condition. Through analysis, it was resulted that more than -3 and -2 RAI magnitude of drought was recorded for 

21 years in North eastern dry zone, 23 years in Northern, Central and Eastern dry zone. While Southern dry zone 

recorded with 20 years out of forty years of study period which indicates as less vulnerable zone among dry zones. 

The deficit rainfall as observed from deviation of mean annual rainfall from the mean revealed varying level of 

impacts and noticed that the drought condition recurred every 3 to 4 years with spatial and temporal variations 

across dry zone. To mitigate the effect of climate change on agriculture and farm sector, the effort should be to 

strengthen extension activities, availability of seeds and credit availability. However, a special focus should be on 

water management, micro irrigation and diversification to horticultural crops will give a sense of livelihood 

security to farmers. Further suggesting the implementation of meteorological departments in large number for 

better weather information which helps in improving the reliability of drought predictions 
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Nano fertilizers are crucial instruments in agriculture to boost nutrient usage efficiency, lower fertilizer waste, 

and lower cultivation costs while also enhancing crop growth, yield, and quality metrics. With nutrient matching 

to the crop growth stage and the potential to give nutrition throughout the crop growth period, nano-fertilizers are 

particularly useful for accurate nutrient control in precision agriculture. Through targeted delivery, slow/ 

controlled release, and conditional release mechanisms, nano structured formulations could more accurately 

release their active ingredients in response to biological needs and environmental cues. According to studies, 

applying nano-fertilizers lessens soil toxicity, eliminates the risk of adverse side effects from overdosing, and 

increases the efficiency with which nutrients are used. Because of this, nanotechnology, especially in 

underdeveloped nations, has tremendous potential for attaining better crop productivity and soil health conditions. 

This review article focus mainly on translocation of nano fertilizers along with their effect on plants. 
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Rice is an important field crop cultivated mainly in both wet and dry seasons of Andhra Pradesh. Rice is cultivated 

in an area on 17.42 lakh hectares during wet season and 7.62 lakh ha during dry season in the state. During wet 

season, rice crop is mainly prone to lodging due to continuous rains during cyclonic period. Approximately every 

year rice crop is damaged to an extent of 1.0 to 1.5 lakh hectares due to lodging of the crop owing to huge losses 

to rice farmers. In view of the above, a high yielding, long duration, non-lodging rice variety MTU Rice 1318 was 

developed and released for cultivation in the state of Andhra Pradesh for coastal irrigated ecosystem in 2022 by 

State Varietal Release Committee. It was developed from the cross between MTU 1064 and MTU 7029 rice 

varieties. The crossing was initiated in dry season of 2010-11 followed by six generations of selfing and selections 

in each generation to generate a stable line in F6 generation. MTU Rice 1318 was evaluated in station yield trials 

from 2014 to 2019. It had a yield advantage of 17.15 % over best check in station trials at Maruteru. Based on its 

promising performance in station trials, it was nominated to multilocation testing from 2017 to 2019 and it 

recorded 18.22 % (over six locations), 17.90 % (over eight locations) and 14.10 % (over nine locations) yield 

advantage over best check respectively. Owing to its outstanding performance in multilocation trials, MTU Rice 

1318 was tested in farmers’ fields of coastal districts of Andhra Pradesh in approximately 400 locations each in 

the year 2020 and 2021. MTU Rice 1318 gave an average yield of 6.04 t/ha and 5.93 t/ha in Kharif, 2020 and 
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2021 compared to check variety with an average yield advantage of 10.11 percent. MTU Rice 1318 has moderate 

resistance to leaf blast, neck blast & sheath rot, coupled with field tolerance to brown plant hopper and bacterial 

leaf blight. It is also having excellent cooking quality as it exhibited intermediate and desired values of ASV (7.0), 

gel consistency (24 cm) and amylose content 26.22 %). It also possesses high head rice recovery (65.2 %) with 

translucent grains, which is desired from millers’ point of view. Overall, MTU Rice 1318 is an excellent rice 

variety suitable for cultivation during wet season in coastal regions of Andhra Pradesh as alternate to Swarna, 

owing to its high yielding, non-lodging nature, good quality and tolerance to major pests and diseases. 

 

T4S6-AB7 

Green House Gases Emission Studies from Wet Land IFS Model under 

Godavari Delta Region of Andhra Pradesh 

L. RAJASHEKAR REDDY*, MANUKONDA SRINIVAS, B. ANUSHA, MRB RAJU, 

KMD MURTHY and M. BHARATHA LAKSHMI 

Regional Agricultural Research Station, ANGRAU, Maruteru, Andhra Pradesh - 534 122 

*Email: rajassswc@gmail.com 

Field experimentation was conducted at Regional Agricultural Research Station, Maruteru, Andhra Pradesh in the 

established Wetland Integrated Farming system model suitable for Godavari delta region of Andhra Pradesh 

during 2020-21 and 2021-22 with an objective to measure and estimate GHG emission in the existing IFS model. 

Atmospheric CO2 level has increased to 391 ppm in 2011 from a pre-industrial concentration of around 280 ppm 

predicted to affect the human civilizations catastrophically on further increase in its concentration. Existence of 

human being and livestock on the earth is at stake owing to global climate change associated with anthropogenic 

activities on account of GHG emissions due to unabated increase in population. Among the anthropogenic 

activities, agriculture is an important activity contributing significantly to GHG emissions which contributes 10-

12% globally and 17.6% national total GHG emissions. Integrated Farming System is a participatory and 

comprehensive approach of developing location and situation specific farming systems harnessing the interactions 

among components of a farm for higher and sustained agricultural production for environmental, social, economic 

and nutritional security and it can be a way forward for mitigating the climate change. The present study wetland 

IFS model is under East Coast Plains & Hills Agro-Climatic Zone of Semi-Arid Agro-ecosystem. IFS components 

comprises of rice-based cropping system, dairy, fishery, poultry, horticulture and other components in 0.5 ha area. 

Net GHG emission in the Wetland IFS Model was calculated by using ICAR-IIFSR-IFSGHG-Estimator Tool. 

The present study revealed that, net GHG emission was - 5042 CO2
-e during 2020-21 and - 4696.9 CO2

-e during 

2021-22 which indicates the established IFS model is more suited for environmentally sustained model and further 

there is an ample scope to include more number of components for higher income generation and recycling of 

components. Hence, the Wetland IFS model of RARS, Maruteru is environmentally friendly unit as its sinks more 

carbon in the system and emits less CO2.  
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Climate change refers to a modification in the average and variability of the different weather parameters over 

time (Li et al., 2011). The unique changes in the planet Earth's atmosphere have an impact on agriculture and 

other enterprises but the impact of climate change is severe on arable crops and reduced the annual yield crops 

has due to abnormality in weather elements (Aleixandre et al., 2017).Meteorological data can be used for the trend 

analysis like Temperature, Bright sunshine hours and precipitation are measured scientifically using the modified 

Mann-Kendall test, for example: Tirupati, temperature (Tmax and Tmin) has an increasing tendency and rainfall has 

a decreasing trend. The results demonstrate that altering the climatic parameters mentioned above will affect crop 

growth, the ideal air temperature for groundnut growth and development is between 25 and 30 °C (Williams and 

Boote, 1995) and groundnut crop exposure to a daytime temperature of 35 °C caused a 33% reduction in the 

number of pegs and pods compared to a daytime temperature of 30 °C (Ketring, 1984). At Ananthapur District in 

A.P., the mean pod yield ranged from 214.4 kg ha-1 to 638.4 kg ha-1 in terms of precipitation possibilities, and the 

yield's coefficient of variation ranged from 51.3% to 114.5%. The findings showed that the groundnut yields 

attained at various mandals varied dramatically over time, by an average of 85% (Reddy and Sudheer, 2018). For 

agriculture to be more resilient to the effects of climate change and less susceptible to their effects, concentrated 

mitigation and adaptation measures are needed. Climate smart agriculture, which includes site-specific land 

management, groundwater management technologies, Micro irrigation techniques, water conservation measures, 

and alternative land use systems, is also necessary to maintain the ecological and economically balanced use of 

land and water resources. (Food and Agriculture Organization of the United Nations, 2013). 
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The climate change is the lead drive for reducing yields and quality of crops there by challenging food security 

by causing land degradation, poor soil health and low fertility in soils, which directly affecting the ecosystems 

and human wellbeing. Land degradation is affecting the ecosystem functioning and their capacity to provide 

ecosystem services such as nutrient cycling, water retention and provision of habitat. Feeding the worlds growing 

population is a serious challenge in the context of land degradation. Globally the mean temperature was increased 

nearly about 1.10c since pre industrial era this increase may reach up to 4°c by the tip of 21st century due to rising 

concentration of greenhouse gases which would have negative impact on soil fertility through physical, chemical 

and biological properties of soil mainly due to rise in the temperatures .Rice is the major staple food crop which 

is prone to climate change and evidences shown that the one centigrade increase in temperature across the country 
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leads to decrease of 32-40% of rice yield by shortening the growth period of the crop. This reduction of yield 

caused by high temperature was associated with a decrease in photosynthesis and increase in respiration. 

Moreover, rice ecosystem itself is the major source of GHG’s especially methane and nitrogen oxides more potent 

than carbon di oxide in causing climate change. Intensive agriculture with non-judicious fertiliser application have 

negative impacts like decomposition of fertilisers and crop residues in flooded rice cultivation. The indiscriminate 

application of fertilisers promotes the release of nitrous oxide a potent greenhouse gas in to atmosphere. The 

increase in concentration of co2 in atmosphere due to global warming also decreases the nutritional quality of 

grains, decrease the head size percentage, spike let number per panicle, grain weight, increase in number of chalfy 

grains and decrease the total biomass production in paddy. Climatic projections indicated that the significant 

climate change will lower the rice yield by 8.10% by 2080 and hence several strategies are being needed to be 

adopted to limit GHG’s emissions from rice ecosystem in order to avoid the detrimental effects of global climatic 

change by following adaptation and mitigation measures like site specific nutrient management (SSNM), Soil test 

based fertilizer application (STBH) adjustment of plant geometry, climate resilient varieties and crop adaptation 

strategies needed to avert climate change impacts for harnessing sustainable rice yields in the context of climate 

change. 
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Abiotic and biotic stresses is a significant barrier to crop yield as the global climate change intensifies. According 

to the various reports, the abiotic stress was responsible for around 70% of the crop production decline (Acquaah, 

2007). The other constraints viz., global warming, urbanization, unbalanced use of resources and environmental 

problems like eutrophication and run off, related to use of conventional fertilizers reduces the crop yield(Reddy 

et al. 2016). Nanotechnology plays multifunctional role in finding solutions to mitigate effects of climate change 

(Rosa et al. 2017). There are different types of nanostructured materials available which includes metal organic 

frameworks (MOFs), nano porous carbonaceous materials, nano zeolites, nano silica, functionalized 

nanomaterials, and nano composites, which are efficient in sequestration of greenhouse gases(Hatami et al. 2016). 

Nano materials have a large surface area per unit volume, which makes them potentially more beneficial when 

interacting with other materials and allowing for the adsorption of greenhouse gases. Utilizing nanomaterials is 

an emerging approach among recognized details of plants' responses to abiotic stressors (Khan et al. 2017).The 

use of nanoparticles enhances plant responses to drought pressure as compared to conventional bulk 

fertilizer(Saxena et al. 2016). For instance, the use of ZnO nanoparticles increased the percentage of soybean 

seeds that germinated when exposed to water stress. (Sedghi et al. 2013). Likewise, with ZnO nano particles 

application in soil, the sorghum productivity and nitrogen uptake was increased (Dimkpa et al. 2019). Moreover, 

when these ZnO nanoparticles added to the culture media improvement in somatic embryo development and 

elevated stress tolerance in banana plants (Helalyet al. 2014).  
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The oceans act as a "buffer" against climate change since they contain the most carbon on Earth. The term "blue 
carbon" was first used in 2009 to call attention to the deterioration of marine and coastal ecosystems and the 
necessity of protecting and restoring them in order to mitigate climate change and for the various ecosystem 
services they provide. The term "blue carbon" has a wide range of definitions that are consistent with the original 
descriptions of the concept, which included all organic matter taken up by marine organisms and how marine 
ecosystems could be managed to reduce greenhouse gas emissions and thereby support climate change mitigation 
and conservation. Large amounts of carbon, often known as "blue carbon," are captured and stored by coastal 
ecosystems such mangrove forests, saltmarshes and seagrass beds. These ecosystems and plants may have the 
capacity to sequester or mitigate 300–900 metric tonnes of carbon dioxide (CO2) annually. In coastal ecosystems, 
the greatest carbon pool is found in the soil, unlike terrestrial forests where a higher percentage of carbon is stored 
in the above-ground biomass. For example, mangroves store 50–90% of their entire carbon supply in the soil, 
compared to 95–99% for saltmarsh and seagrass habitats. Particularly mangroves, which have an average carbon 
content per hectare of 3,750 tonnes CO2 equivalents, are among the most carbon-rich biomass. Anthropogenic, or 
human-induced, climate change results from the burning of fossil fuels, which releases greenhouse gases such as 
CO2, or "brown carbon," and dust particles, which make up a portion of "black carbon," in the atmosphere. Other 
contributing factors include emissions from burning fossil fuels for agriculture, including those from livestock 
and forest fires. Carbon sequestration is the process of storing CO2 in a reservoir for a lengthy period of time (a 
few decades or centuries), whether it is done naturally or artificially. The preservation and sustainable use of 
mangrove, seagrass and saltmarsh ecosystems is one of the most promising solutions to lower atmospheric CO2 
and slow down global climate change. This "blue carbon" coastal flora sequesters carbon far more quickly and 
permanently than terrestrial forests, often up to 100 times faster. At the local, national and global levels, efforts 
for mitigation and the preservation of carbon stocks should include the conservation, protection, and restoration 
of blue carbon ecosystems. 
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Rice is the main cereal crop in India. More than half of the world’s population depend on rice for both economy 
as well as caloric intake. Keeping in view, the increased demand for rice production there is a dire need to improve 
the productivity. Rice production faces lot of challenges in the form of both biotic and abiotic stresses. In the 
changing climate scenario, abiotic stress in general and high temperature in particular has become a major threats 
affecting both the yield and quality of rice crop. So, identification of tolerant germplasm and using them as donor 
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in breeding programmes to develop high temperature tolerant genotypes is the most viable and eco-friendly 
approach to combat the challenge. In kharif 2021, twenty-five rice genotypes were evaluated for heat tolerance 
by constructing an artificial polyhouse at Panicle initiation stage. Temperature was monitored at regular intervals 
inside and outside the polyhouse. The difference of mean maximum temperature was 5.9oC and mean minimum 
temperature was 2.2oC during the crop growing season. Grain yield and yield attributes such as panicle number/m2, 
grain number/panicle, 1000 grain weight, Total dry matter at maturity and harvest index reduced under high 
temperature conditions. Based on the grain yield under high temperature conditions, IET 29952 (5340 kg h-1), IET 
29953 (5110 kg h-1) and IET 29958 (5110 kg h-1) could be selected as relatively heat tolerant genotypes. Among 
all the tested genotypes, IET 29952 also exhibited lesser reduction (15.1%) in grain yield under high temperature 
stress. Based on yield recorded under normal and high temperature conditions, yield based indices were calculated. 
Stress Susceptibility Index (SSI), Geometric Mean Production (GMP), Mean Production (MP), Yield Index (YI), 
Modified stress tolerance (K1STI and K2STI) were significantly and positively correlated to yield under both 
high temperature and in control conditions and hence these could be considered as good selection indices for 
screening for heat tolerance. 
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Sugarcane (Saccharum officinarum L.) has been commercially grown as cash crop in Andhra Pradesh. Sugarcane 

is being cultivated under assured irrigated, limited irrigated, rainfed situation in A.P. Drought severely depress 

cane yield to the tune of 20-40% and fifty percent of cane area is under rainfed situation. The most efficient way 

of managing drought in water deficit areas is the use of proper drought resistant / tolerant varieties. Hence, there 

is a need to develop drought resistant /tolerant varieties. With this objective the experiment was conducted with 

thirteen sugarcane clones viz., Co 09022, Co Lk 14203, Co 15023, CoS 08279, CoLk 15206, Co 15026, Co 13034, 

Co 15027, CoLk 15204, CoLk15207, Co12029, Co14034 and Co 15024 along with three standards viz., CoA 

14321, 2001A 63 and 83R 23 in two replications at Regional Agricultural Research Station, Anakapalle, Andhra 

Pradesh. Irrigations were withdrawn between 60-150 days after planting in drought treatment plots. Soil moisture 

content measured by gravimetric method once in a month at 0-15 and 15-30 cm soil depths. Data on germination 

(%), shoot /stalk population at 90 DAP, 120DAP, 150DAP, 180DAP, 240DAP, 360 DAP, Single cane weight(g), 

Cane length (cm), Cane diameter (cm), Number of internodes, Juice Brix %, Juice sucrose %, Extraction, % Cane 

fibre %, Tiller mortality and Cane yield at 360 days were collected. Under drought conditions 8% soil moisture 

was recorded where as 20 % was recorded under normal conditions. Among the clones evaluated the clone CoS 

08279 has recorded maximum NMC of 120.95 ‘000/ha, maximum cane yield of 124.55 t/ha, the clone Co 15023 

has recorded sucrose percent of 19.55, the clone Co 13034 has recorded maximum CCS % of 13.62 and the clone 

CoS 08279 has recorded the maximum CCS Yield of 16.25 t/ha when compared to the standard CoA 14321 which 

has recorded 86.67 ‘000/ha, 103.46 t/ha, 19.09 %, 13.94 % and 14.43 t/ha respectively at the time of harvest under 

drought conditions. Among the clones evaluated the clone Colk 15206 has recorded maximum NMC of 126.00 

‘000/ha, the clone CoS 08279 has recorded maximum cane yield of 132.00 t/ha, the clone Co 13034 has recorded 

maximum sucrose percent of 20.49 and CCS % of 14.60 and the clone Colk 15204 has recorded the maximum 

CCS Yield of 17.49 t/ha when compared to the standard CoA 14321 which has recorded 96.19 ‘000/ha, 126.77 

t/ha, 18.52 %, 13.13 % and 16.69 t/ha respectively at the time of harvest under normal situation.  
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Anthropogenic activities via exhaustive approach is the most important contributor to global warming and the 

biggest environmental problem. Recently, greenhouse gases like co2 have significantly increased due to industries 

and agriculture. These greenhouse gases cause permanent harm to the ozone layer, human health and the 

ecosystem. This calls for immediate attention from all the nations as it is currently a global concern. Here, 

nanotechnology plays an impactful role in increasing the effectiveness of present technology. In particular, 

focusing on green nanotechnology in contemporary agriculture helps in creating new clean technologies which 

are favourable to both people and the environment. Green nanotechnology is an economical and environmentally 

responsible agricultural technology that has the ability to boost productivity while lowering pesticide 

consumption. It has numerous uses in agriculture, including the detection of pathogens, the delivery of nano 

pesticides to precise target locations, and enhanced nutrient uptake by plants. In addition to saving money on 

energy costs, it also safeguards soil and water resources. Incorporating green nanotechnologies into environmental 

technology helps in cleaning up hazardous waste sites, sensing and monitoring environmental pollutants, and also 

cleaning and desalinating polluted water. Thus, future agricultural issues like food security may be addressed 

through green nanotechnology applications, especially in developing countries. 
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The clone is an early maturing clone evolved from CoA92081XCoA90081 It is a thick greenish yellow cane turns 

to yellow when exposed with black encrustation, tumescent internodes with straight alignment. Medium size bud, 

obovate in shape, bud cushion absent and bud groove present. Long leaf length and broad leaf width, dark green 

in colour with arched in nature. Purple leaf sheath with medium waxy coating and easily trashable. The clone 

CoA 12323 recorded a significant mean cane yield of 116.54 t/ha when tested in two plants and one ratoon crop 

compared to Zonal standards Co 6907 (95.45t/ha), CoC 01061 (103.38t/ha) and CoA 92081 (103.81 t/ha). The 

per cent increase in cane yield in CoA 12323 was 21.92 (Co 6907), 12.56 (CoC 01061) and 12.18 (CoA 92081) 

over the standards and obtain first rank in East Coast Zone. The clone CoA 12323 recorded significantly higher 

percent juice sucrose of 17.53 over two plants and one ratoon crop and found superior over standards Co 6907 

(16.61), CoC01061 (17.43) and CoA 92081(17.21). The per cent increase in Juice Sucrose in CoA 12323 was 

5.56 (Co 6907), 0.57 (CoC 01061) and 1.87 (CoA 92081) over the standards when tested in East Coast zone in 

fifteen trials conducted in plant and ratoon crops. The clone CoA 12323 recorded higher CCS per cent of 12.34 

over two plants and one ratoon crop and found to be significantly superior over standards Co 6907 (11.65), 

CoC01061 (12.28) and CoA 92081(12.11). The per cent increase in CCS per cent in CoA 12323 was 5.92 

(Co 6907), 0.49 (CoC 01061) and 1.91 (CoA 92081) over the standards when tested in East Coast zone. The 
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proposed clone CoA 12323 showed resistant reaction to red rot under cotton swab and moderately resistant 

reaction to plug method of inoculation at both RARS, Anakapalle and SRS, Cuddalore and susceptible reaction 

to smut and moderately resistant reaction to wilt under artificially inoculated conditions The clone CoA 12323 

showed least susceptible reaction to early shoot borer and scale insect pests, highly susceptible to inter nodal borer 

in Coordinated trials. Lodging of crop due to heavy rains and cyclones during North East monsoon in Tropical 

Zone is a common phenomenon. Non-lodging nature of the clone aids in reducing the cost on trash twist propping. 

The clone recorded NMC of 102.15 thousands/ha, mean cane yield of 83.87 t/ha, sugar yield of 11.02 t/ha and a 

mean sucrose per cent of 19.50% under drought conditions where as it has recorded NMC of 108.67 thousands/ha, 

mean cane yield of 90.33 t/ha, sugar yield of 13.02 t/ha and a mean sucrose per cent of 19.62 under limited 

irrigated conditions. Erect growth habit and self -trashing characters of the clone are indicative for its suitability 

to mechanical harvesting. Moisture stress and water logging conditions are the twin abiotic constraints of 

sugarcane production in Tropical Zone. It is good ratooner, non-lodging in nature and very good jaggery clone. It 

has recorded a jaggery yield of 13.82 t/ha and found superior over standards Co 6907 (10.76 t/ha), CoA 92081 

(10.91 t/ha) and CoA 99082 (11.43 t/ha). The per cent increase in jaggery yield over the standards Co 6907, CoA 

92081, CoA 99082 was 28.44, 26.67 and 20.91 respectively. There is a need to identify suitable and better 

performing early maturity with higher cane and sugar yields in the zone as early maturity varieties like CoC22, 

Co94008,Co94012and 93A 145 occupied a little area being cultivated in the state. The most promising clone i.e. 

87A298 (CoA92081) which was occupied in larger area of about 65.00 per cent is being affected by smut in 

ratoons and hence sugar mills are not encouraging the variety. It is well known that early maturing sugar rich 

varieties are comparatively lower in their tonnage but they are ideal for early and later part of planting and 

inclusion of such varieties would also help in high sugar recovery The new clone CoA12323 with desirable 

morphological characters, higher cane, sugar yields and yield component characters which is superior to currently 

grown popular varieties. Hence, the clone can be recommended for commercial cultivation in Tropical zone of 

Coastal districts of Tamil Nadu, Karnataka, Telangana, Andhra Pradesh and Orissa states. 
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Climate change is a phenomenon which is conspicuously noticed in the recent years throughout the globe and 

India is no exception and it is being visualized though different recordable variables of the climate. All the living 

organisms on the globe including the mankind are trying to acclimatize to the changing weather parameters and 

the changes occurring have different influences on different organisms and the one which is likely to be most 

affected is the mankind; of course the principle and prime reason for the causal effect is the same mankind. 

Agriculture is very much an aspect related to climate and soil and very unfortunately coastal ecosystems are 

affected by both the parameters of climate change and soil degradation. Pockets of coastal soils enriched by 

deposition of clay through irrigation water (alluvial soils), the aspect which was supposed to be a boon has become 

a great curse and the soils are very much affected by pollutants. Few of the pockets of coastal ecosystems are 

suffered by sea water ingression, raising salt water tables and reduced water holding capacity of the soil finally 

leading to narrowing of the length of the growing season and choice of the crops. In spite of the efforts to sustain 

the cropping systems by developing short duration varieties of crops that are cultivated in the region, ex. as in 

groundnut, black gram and green gram, the long term problems associated with climate and soil changes are not 

addressed and hence looks to be only temporary. Now the time has come to revert the changes that have occurred 

and the distanced concept of agriculture that was conventionally practiced and successfully proved for tons of 
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years is the farming systems. Coastal ecosystems are virtually enriched with great natural resources for inclusion 

of different farming systems in the existing ecosystems. When compared with inlands, the coastal ecosystems 

have relatively stable temperatures, the relative humidity is very much consistent and have sufficient amount of 

water for sustenance of different enterprises of the farming systems. The well-known and acquainted enterprises 

of the farming systems such as dairy farming, sheep farming and country bird poultry farming needs to be 

encouraged in the ecosystems and when these components are included, it not only economize the farms but also 

definitely sustains the eco systems through all the known means of reduced external input usage, increased carbon 

content of the soils and reduced to zero burning of the crop residues.  

 

T4S6-AB17 

Contingent Crop Planning for Rainfed Alfisols 

T. BHAGAVATHA PRIYA1*, E. ARUNA2, V. CHANDRIKA3 and M. SREENIVASA CHARI1 

1 Agricultural Research Station, Utukur, Kadapa, Andhra Pradesh – 516003 
2 ANGRAU, Lam, Guntur, Andhra Pradesh – 522034 

3 S.V. Agricultural College, Tirupati, Andhra Pradesh - 517 502 

*Email: t.bhagavathapriya@angrau.ac.in 

Rainfall behaviour in dry farming areas is erratic and uncertain. The deviations in rainfall behaviour commonly 

met with in dry areas include delayed onset, early withdrawal and intermediary dry spells during rainy season. 

The adverse effect of these rainfall aberrations on crop growth vary with the degree of deviation and the crop 

growth stage at which such deviations occur. Suitable manipulations in crop management practices are needed to 

minimize such adverse effects of abnormal rainfall behaviour. The management decision, constitutes contingency 

planning. Contingency cropping is growing of alternate suitable crop in place of normally sown highly profitable 

crop of the region due to aberrant weather conditions. In dryland agriculture, contingency of growing another crop 

in place of normally grown crop arises due to delay in the onset of monsoon. Contingency cropping is highly 

location specific due to variation in amount and distribution of rainfall. Contingency plan and midterm corrections 

vary with the type and time of occurrence of rainfall aberration. Crops have to be selected with suitable crop 

duration to coincide with the length of the growing season. Generally short duration pulses like greengram, 

blackgram and cowpea may suit the situation. The long duration crops with flexibility or elasticity in yield are 

more suitable. For example, pearl millet and sorghum can be ratooned if monsoon extends. Sunflower can be 

introduced for higher profits with certain amount of risk. Over the past 11 years from 2012 to 2022, different 

crops viz., redgram, greengram, blackgram, cowpea, horsegram, jowar. foxtail millet, sunflower and castor were 

tested for performance under three times of sowing i.e August II fortnight, September I fortnight, and September 

II fortnight in sandy loam soils of Agricultural Research Station Utukur, Kadapa, redgram and castor have 

recorded significantly higher yield and net returns as compared to other crops that were evaluated for contingency 

crop planning. Hence, under delayed monsoon in YSR district, redgram and castor can be grown instead of 

groundnut. 



THEME V : SESSION VII
Technological impact on the socio-economics,

gender issues, markets, institutions and new opportunities
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Invited T5S7-AB1 

Role of Digital Tools for Sustainable Costal Ecosystems 

SRIKANTH RUPAVATHARAM* 

Innovations Hub, ICRISAT, Patancheru, Hyderabad, Telangana – 502324 
*Email: Srikanth.rupavatharam@icrisat.org 

Coastal agriculture faces issues such as cyclones, floods, shallow soils, saline soils, and strong wind surges leading 
to lower agricultural crop productivity. Digital tools and technologies can have transformative impact on 

agricultural ecosystems by increasing productivity. Harnessing digital tools can revolutionize the agricultural 
system by offering solutions to on-farm and off-farm challenges. There gamut of digital technologies available in 

the market are expanding, however it becomes difficult for the stakeholders to decide upon the right technology 
for their diverse needs. Smart phone penetration and low cost of mobile connectivity are responsible for increased 

usage of digital tools by farmers in the country. Use of agricultural applications backed by Big Data platforms, 
Artificial Intelligence, Sensors, Autonomous vehicles, Remote Sensing, UAVs, IoTs, chat bots, block chains are 

in vogue. ICRISAT has pioneered research in incubating Agri-Tech startups and developing digital tools like 
‘Sowings app’. ‘Plantix’, ‘Mausam’, ‘Meghdoot’ and ‘MRIDA’ apps used by farmers for productivity 

enhancement. Digital tools can play a pivotal role in sustainable use of natural resources and in protecting soil 
and water environments.  

 

T5S7-AB2 

Exploring Production, Value Addition and Business Strategies for 

Coarse Cereals –A Case of Ragi 

V. RAJENDRA PRASAD*, K. RAMU NAIDU, V. RAVALI, B.H.M. PRASADA RAO and M. SURESH KUMAR 

Regional Agricultural Research Station, Chintapalli, Andhra Pradesh – 531111 

*Email: v.rajendraprasad@angrau.ac.in 

There is growing importance and demand for coarse cereals to combat life style diseases like diabetes at micro 
level as well as to ensure food, nutritional security at macro level. Ragi is the popular coarse cereal in North 

Coastal Districts of Andhra Pradesh whose cultivation has to be encouraged in view of its sustainability, climate 
resilience in addition to enhancing biodiversity. Provision of quality seed is the first and foremost step in 

sustaining and enhancing the production and productivity of any crop including ragi. Hence, foundation seed 
production as an enterprise was taken up as part of AELP 2016-17. Hima ragi (VR-936) breeder seed was procured 

from ARS, Viziangaram in view of its white colour seed and consequent consumer acceptability. Recommended 
agronomic practices like seed treatment, balanced soil test based fertilization, line sowing and mandatory rouging 

etc. were practiced. Prophylactic control measures against blast, stem borer were taken up to ensure production 
of healthy foundation seed. Prospective customers were contacted in consultation with KVK, Amadalavalasa, 

R.K. Bai, and DAATTC’s of Amadalavalasa and Vizianagaram. Foundation seed sales @45/- per kg i.e the price 

declared by the government was also canvassed through mass media. Certification was offered and necessary 
monitoring visits by APSSCA, Tanuku were also coordinated. Around 3 Q of healthy foundation seed is 

anticipated for an income of Rs. 13500/- as against the cost of cultivation of Rs. 3000. In view of the limited 
profits, value addition as a minor enterprise was initiated. Ragi java and Ragi biscuits were sold to supplement 

the income. An Amount of Rs. 20000/- was realized through minor enterprise. Horizontal integration through 
seed production in other popular coarse cereals and vertical integration through establishing outlets for value 

added products of ragi and other coarse cereals is the future expansion plan. 
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T5S7-AB3 

Retail Marketing of Fruits in Ratnagiri District of Maharashtra State 

S.S. TORANE1*, S.R. TORANE2, P.J. KSHIRSAGAR2 and S.S. MANERIKAR2 

1 College of Horticulture, Dapoli, Maharashtra – 415712 
2 Dr. B.S. Konkan Krishi Vidyapeeth, Dapoli, Maharashtra – 415712 

*Email: srtorane@gmail.com 

The present study was undertaken to study the retail marketing of fruits in the Ratnagiri district of Maharashtra state. 
For this purpose, 21 hand cart vendors and 21 hired shop owners were selected for study, consisting seven vendors 
of each type of from three cities viz. Chiplun, Dapoli and Khed cities in Ratangiri district were interviewed. The data 
was collected for year 2021. The availability of different fruits throughout the year in market was examined. It was 
observed that apple was available throughout year, in which apple from Himachal Pradesh was sold from September 
to December, similarly, apple from Kashmir was sold during November and December. The apples that were 
imported were reportedly sold from January to August and came from Chile, Turkey, Iran, and the United States. 
Pear, Nashpati and Naka were available during September to December. The Dates (dry), Orange, Kiwi, Pineapple, 
Banana, Pomegranate, Tender Coconut, Sweetlime, Sapota were available throughout the year. In case of mango it 
was observed that Totapuri, Dashhari, Lalbaug, Nilam, Badam, Payari and Alphonso were found to be sold in the 
study area. The Alphonso was sold during January to May. The total annual expenditure on purchase of all the fruits 
was Rs. 1649967 out of which maximum expenditure was incurred on the purchase of imported apple (Rs. 178916), 
followed by Banana (Rs. 164563), Watermelon (Rs. 137059) and Tender coconut (Rs. 125979). It was concluded 
that the vendors purchase about 28 types of fruits in a year and spare a relatively smaller amount for each of the fruit 
according to their seasonal availability, which indicates their market awareness and appropriate knowledge of 
various fruits and their seasonal availability. The total sale receipt received from fruit sale was Rs. 1952281 out of 
which maximum income of Rs. 300062 (15.37%) was received from apples. Out of total income from apples, 
imported apples accounted for the maximum of 64 percent, followed by Kashmir apples with 20.60 percent and 
Himachal apples with 15.01 percent. The banana ranked second in sale receipts with total sale of Rs. 244174 
(12.51%). The mango ranked third income earning fruit for retailer. The total sale of mango fruit was estimated to 
Rs. 214702 (11.00 %). Amongst the mango varieties maximum sale (30.72%) was in case of Alphonso mango, 
followed by Lalbaug (19.25 %), Totapuri (12.73%) and Nilam (12.30%). Total cost incurred from retail marketing 
was Rs. 1779835 and gross returns were Rs. 1952281 resulting into net income to the extent of Rs. 172446. The 
ratio of cost returns was 1:1.10. The value of wastage of fruits as per selling rates was worked out to Rs. 307789, if 
we assume there is no wastage of fruits then the total income earned would have been Rs. 2260070. However, as 
their fruits wastage is about 12.56 per cent of total quantity of fruits, the actual reduction of income was worked out 
to 13.62 per cent, which need to be reduced to maximum possible extent. 

 

T5S7-AB4 

Status of Child and Maternal Nutrition in Coastal Districts of India 

ANIL KUMAR*, S. TANUJA, D. N. SARANGI, and J. NAYAK. 

ICAR-Central Institute for Women in Agriculture, Bhubaneswar, Odisha - 751003 

*Email: anil.anil.ciwa@gmail.com 

Nutritional status of women and children are robust indicators of wellbeing of the society. Children and women 
are the most vulnerable sections of the society and are foundation to a healthy society. A society free from 
malnutrition ensures the well-being of its people which results in higher productivity. The status of malnutrition 
among children and women in the coastal districts of India were studied using the data from the latest round of 
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National Family Health Survey 2019-21 (NFHS-5). The indicators of malnutrition were also spatially mapped 
using open source GIS software QGIS 3.22.9. The indicators of malnutrition studied were stunting, wasting, low 
body mass index (BMI) and anaemia. In India there are nine states and four Union Territories situated along the 
coastline of India. They have a total of 221 districts of which 75 are situated along the coastline. The study 
indicated that the incidence of malnutrition was lower for all indicators in 75 coastal districts as compared to the 
national average. In coastal districts compared to the national average, the incidence (per cent children less than 
6 years) of stunting were 27.6 vs 35.5, wasting 18.0 vs 19.3 and underweight 25.8 vs 32.1, respectively. Similarly, 
the incidence (per cent) of low BMI among women in coastal districts compared to the national average was 15.6 
vs 18.7 and anaemia 53.4 vs 57.0, respectively. Within the coastal states/UT, the incidence of malnutrition was 
generally lower in coastal districts as compared to the inland districts. It was concluded that the status of nutrition 
in coastal districts were much better in coastal districts than the inland areas, which could be due to the dietary 
habits of the population with more intake of fish products. Similarly, other regions of the country where there is 
higher prevalence of malnutrition, there is need to facilitate better access to nutrition to children and women. The 
Poshan Abhiyan, Anganwadi Services, Scheme for Adolescent Girls and Pradhan Mantri Matru Vandana Yojana 
(PMMVY) under Integrated Child Development Services (ICDS) Scheme focus etc. need to be strengthened to 
overcome the malnutrition in the country. 

 

T5S7-AB5 

Technological Impact of STCR-Ipns Studies for Hybrid Brinjal in 

Vegetable Growing Farmers of North Coastal Zone of Andhra Pradesh 

CH. KIRAN KUMAR* 

College of Horticulture, Parvathipuram, DYSRHU, Andhra Pradesh – 535502 

*Email: chkkumar21@gmail.com 

Validation experiments were conducted at two different locations of farmer’s field one at Ramuduvalasa and 

another Naiduvalasa village of Vizianagaram district on Visakhapatnam (Typic Haplustept) soil series in Andhra 

Pradesh's North Coastal Zone. Results of validation experiments proved validity of FPEs for hybrid brinjal by 

reaching intended yield targets within ± 10 (90-110) per cent variation. STCR-IPNS @ 60 t ha-1 of hybrid brinjal 

has proved its superiority as compared to other treatments and recorded yield increase of 41.3, 13.8 and 30.7 per 

cent, respectively over blanket (100% RDF alone), blanket plus FYM @ 25 t ha-1 and farmer’s practice. Increase 

in response ratio under STCR-IPNS @ 60 t ha-1 over blanket (100% RDF alone), blanket plus FYM @25 t ha-1 

and farmer’s practice was 23.62, 22.40 and 28.91 kg kg-1 and that of BCR was 1.10, 0.52 and 0.90, respectively 

and in general, IPNS treatments had better quality parameters viz., dry matter, ascorbic acid and total phenol 

content of hybrid brinjal over other treatments. The observed and predicted soil test values clearly brought forth 

the fact that they were comparable with each other establishing the validity of PHSTVs prediction equations. Soil 

test based fertiliser application has shown either built-up or sustenance of soil fertility and extent of built-up was 

higher in STCR-IPNS as compared to STCR-NPK alone, blanket recommendations and farmer’s practice. 

Therefore, based on findings of present investigation, it could be concluded that fruit yield of hybrid brinjal under 

STCR-IPNS based fertilizer dose for an yield target of 60 t ha-1 is found to be ideal in terms of yield, response 

ratio, benefit cost ratio, nutrient uptake, quality parameters and sustained soil fertility on Visakhapatnam (Typic 

Haplustept) soil series of Andhra Pradesh. 
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Attitude of the Farmers towards Information and Communication Technologies 

K. MADHURI*, S.V. PRASAD, V. SAILAJA, A. PRATAP KUMAR REDDY and G. MOHAN NAIDU 

S. V. Agricultural College, Tirupathi, Andhra Pradesh – 517502 

*Email: madhurireddykogara@gmail.com 

Today farming is seen as an enterprise wherein farmers need a variety of information for various aspects in this 

competitive agriculture to secure their livelihood. This has created the need for timely and generic information. 

Therein regards, extensive use of information technologies got to be promoted to farm level for transfer of 

technologies. The present study was conducted in Chittoor, Guntur and Vishakapatnam districts of Andhra 

Pradesh to study the attitude of farmers towards information and communication technologies. Interview schedule 

was used for data collection from the farmers and appropriate statistical tools were used to analyze the collected 

data. Proportionate random sampling was used in the selection of 240 farmers as the sample of the study. The 

study revealed that majority 86.69 per cent of farmers were in strongly agreement with statement “ICTs provide 

possible solution to the present agricultural situation”, 49.00 per cent of the farmers had no opinion about the 

statement “ICT based extension services are alternative to the present extension system” and 70.00 per cent of the 

farmers were in disagreement with the statement “Cell phone does not facilitate networking among the farming 

community”. In general, it was observed from the study that majority 70.42 per cent of the farmers had moderately 

favourable attitude towards ICTs followed by high (17.50%) and less (12.08%) favorable attitude towards ICTs.  

 

T5S7-AB7 

Coastal Sandy Soils based Groundnut Seed Systems – A New Potential  

KADIRI MOHAN* 

Regional Agricultural Research Station, ANGRAU, Chinthapalli, Andhra Pradesh - 531111 

*Email: kadirimohan@gmail.com 

As you sow, so you reap is the major stimulation for cultivation to reap good yields. Availability of quality seed 
material at farmer’s level is the prerequisite for farming. Andhra Pradesh is bestowed with long sea coast and 
therefore the abundance of special fine coastal sandy soil within the reach of 1-2 km from the sea coast is 
accessible. The farmers are intensively cultivating crops viz., tubes, groundnut, vegetables etc. in such kind of 
soils with the availability of ground water at very less depth. Groundnut, even though the most suitable crop to 
cultivate in loamy / sandy soils, farmers are being cultivating the groundnut crop in very near coastal fine sandy 
soils across the costal belt of Andhra Pradesh. The farmers cultivate groundnut crop with more input intensive 
manner and the yield levels are far higher than the other soils. For groundnut cultivation, the quantity and cost of 
seed is the major input for the farmer and availability of quality groundnut seed is always a difficulty being faced 
by the farmers. Groundnut crop is being cultivated in the coastal fine sandy soils in SPS Nellore, Tirupati, 
Prakasam, Bapatla and Krishna districts of Andhra Pradesh in various extends of land in scattered pockets. One 
such location is Ramateertham area in SPS Nellore district, where the exclusive groundnut crop is cultivated in 
three seasons in single pocket of around 4000 ha securing 30-40 per cent more yield than those crop cultivated in 
other soils under irrigated condition. The groundnut crop is grown for table purpose selling to merchants 
immediately after harvesting of the crop. The potential opportunity lies here is the development of sustainable and 
viable groundnut seed production systems in these areas. Formation of Groundnut Seed production Farmers 
Producers Organizations (FPO’s) with good institutional linkage for technology, base seed, certification, financial 
and other aspects in these area, will definitely aids in suppressing the seed shortage for groundnut cultivation. 
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Groundnut research institutions must play a key role in taking a lead to form a groundnut seed production FPOs 
in Ramatheertham area of SPS Nellore district and other suitable areas. This act will ensure a new potential tapped 
for better management of groundnut seed systems. These FPOs may certainly benefit the farmers by supplying 
the required quantity of quality groundnut seed in time in various states of Andhra Pradesh. One more potential 
is to incubate a seed production technology driven agri startup in these coastal fine sandy soils may resolve one 
more potential option for addressing groundnut seed production constraints. A road map for such development of 
groundnut seed production FPOs and agri startups is specified in this extended summary which can be adopted in 
the Government seed production programmes with active technically supported from groundnut varieties breeding 
research institutions.  

 

T5S7-AB8 

Optimization of Solvent Extraction of Oil from Mango Seed Kernel  

V. VASUDEVA RAO*, VENKATA S.P. BITRA and D. SANDEEP RAJA 

Post-Harvest Technology Centre, Bapatla, Andhra Pradesh – 522101 
*Email: v.vasudevarao@angrau.ac.in 

Mango (Mangifera indica L.) is one of the most significant fruits in the world and is usually referred to as the 
"king of fruits". More than a million tonnes of mango seeds are produced every year in India, despite the industry's 
considerable usage of mango fruits. These seeds are going to a dump yard as waste. Reduced environmental 
pollution and an upsurge in rural and industrial businesses both can emerge from the efficient conversion of these 
wastes into commercial by-products, such mango kernel oil. Mango kernel oil is used in the cosmetics industry 
due to its moisturizing and emollient properties from its fatty acid content including oleic, stearic, palmitic and 
linoleic acids and rich in antioxidants and polyphenols. Experiments were conducted using customized solvent 
extraction pilot plant of 1 kg mango kernel powder capacity available at Post-Harvest Technology Centre, Bapatla. 
The purpose of this study was to use Box-Behnken design of response surface methodology to optimise the 
process parameters for extracting mango kernel oil from a solvent (n-hexane) extraction plant. The impact of 
various operating factors (temperature, time, number of cycles, and particle size of mango kernel flour) on kernel 
oil yield was examined. Using the optimum extracting conditions (mango kernel powder 40 mesh, extraction time 
period in three cycles (120, 30, 30 min), heating temperature of 95 °C and vacuum -0.09 MPa) obtained maximum 
extraction of 7.89% mango kernel oil present (8.00%) in mango kernel (96% solvent recovery) from solvent 
extraction plant. 

 

T5S7-AB9 

Agri-Startups - An Ecosystem to Address Challenges in Agriculture 

P. BALA HUSSAIN REDDY*, M. NARESH REDDY, A. LAKSHMI THULASI and K. SANTOSH KUMAR 

RARS, ANGRAU, Tirupati, Andhra Pradesh – 517502 
*Email: p.balahussainreddy@angrau.ac.in\ 

Agri startups are capable of addressing intrinsic challenges of Indian Agriculture offering right techniques, 
information, and efficiencies to small and marginal farmers for pre and post-harvest operations. Agri business 
incubators play a very important role for the development of any agribusiness and also acts as catalyst for 
economic growth and national competitiveness and by providing a nurturing ecosystem for the growth of 
entrepreneurship. The ANGARU – Agri Innovations and Entrepreneurship Development Cell (ANGRAU-AIED 
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cell) with the financial support of RKVY-RAFTAAR scheme of Ministry of Agriculture, Government of India 
was established in the State of Andhra Pradesh and started functioning from 2019. The incubator is nurturing 
aspiring entrepreneurs and promoting startups pertaining to Agriculture and allied sectors through two flagship 
programmes viz., Agripreneurship Orientation Programme (pre-seed stage) and Startup Agri Innovation programme 
(Seed stage). Apart from two months mentoring, the selected agripreneurs are supported financially by giving 
grant upto Rs. 5.00 lakhs and Rs. 25.00 lakhs for pre-seed stage and seed stage startups respectively. ANGRAU 
AIED cell Innovation has nurtured 162 agripreneurs from 2019-2022 and financially supported 41 startups with 
a grant of 288 lakhs thereby promoting Entrepreneurship and Business creation in Agriculture and Allied sectors. 
Agri startups are providing solutions in input costs optimisation, farm management, precision farming, integrating 
financial services, value chain enhancement among many others, for agriculture and allied sectors. 

 

T5S7-AB10 

Economic Impact and Usefulness of Agromet Advisory Services for 

Rice and Blackgram Crops of Nellore District of Andhra Pradesh 
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District Agromet Units (DAMU) established in Krishi Vigyan Kendras by joint program of IMD and ICAR. The 
main aim of DAMU to provide value added Agromet advisories to the farmers at the block level on every Tuesday 
and Friday. A Survey was conducted during the year 2022 to assess the impact and usefulness of Agromet 
Advisory Services for Paddy and Blackgram crops regarding the effect of weather in selected villages under 
DAMU Nellore, Andhra Pradesh. The results showed that the farmers who adopted agro advisory services on real 
time basis obtained 12% and 16% higher net return in Paddy and Blackgram crops compared ton on-AAS farmers 
which may be attributing to timely agricultural operations, timely input in recommended quantity and efficient 
soil moisture management and scientific plant protection majors in a need base manner during crop growing 
period as suggested in biweekly bulletins. AAS farmers benefited by timely application of fertilizers, timely and 
accurate weather forecasting and timely agricultural operations to obtained better yield in paddy and blackgram 
crops as compared to non-AAS farmers. Agromet Advisory Services (AAS) might be used to be helpful to the 
farmers in managing changing weather finally for decreased input cost in agriculture and acquiring profitable 
agricultural production by adopting of weather based Agromet Advisory. 

 

T5S7-AB11 

Analysis of Factors Influencing and Inhibiting Farmers’ and Traders’ Participation in e-

NAM in Andhra Pradesh 

DR. S. RAJESWARI* and DR.SOUMYA P 

S.V. Agricultural College, Tirupati, Andhra Pradesh – 517502 
*Email: s.rajeswari@angrau.ac.in 

National Agriculture Market (e-NAM) is a pan-India electronic trading portal that networks the existing APMC 
mandis to create a unified national market for agricultural commodities. e-NAM was launched in 22 APMCs 
(Agricultural Produce Market Committees) in Andhra Pradesh during the initial phase. The present study is an 
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attempt to analyze the factors influencing and factors inhibiting farmers’ and traders’ participation in e-NAM in 
Andhra Pradesh. APMC mandis in Guntur, Kurnool, Adoni, Madanapalli, Palamaner, Duggirala and Kadapa were 
purposively selected as major agricultural commodities being traded in these markets in Andhra Pradesh. 25 
farmers and 25 traders from each of the markets were randomly selected for the purpose of analysis. Data were 
collected from the respondents through the personal interview method. Garrett Ranking technique was used to 
rank the factors as perceived by farmers and traders. Though factors may vary from crop to crop, some of the 
common factors in all the selected markets were identified and ranked based on the Garrett mean score. The major 
factors influencing farmers’ and traders’ participation in e-NAM are time-saving operation with a Garrett mean 
score of 60.68 followed by the realization of the best price for the produce (55.28) and less chances for rejection 
(53.32). The results also revealed that the major factors inhibiting farmers and traders to participate in e-NAM are 
the non-participation of farmers directly in trade with a Garrett mean score of 63.46 and lack of stable internet 
connectivity (60.22). The government should provide training to farmers regarding the e-NAM process and also 
guidance should be provided to both farmers and traders in the entire e-NAM process through the e-NAM 
personnel. 

 

T5S7-AB12 
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Bank Credit in Coastal Area of Maharashtra 
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The Primary agricultural credit societies (PACS) play an important role in financing short term, medium term 
loan to farmers. Being a closest tier available to farmer in three tier co-operative credit. The PACS are directly 
involved providing in need based credit solutions to farmers. An attempt was made to analyse the response of the 
primary agricultural credit societies as well as farmers through their opinion regarding problems faced and their 
suggestions towards agricultural credit provides by the district central co-operative bank. Out of total 363 primary 
agricultural credit societies, the forty primary agricultural credit societies and 60 farmers were selected randomly 
from the four tehsils having maximum number of the credit societies in the district. The 62.50 per cent society’s 
credit societies indicated good performance in recovery of loans (> 80 % recover). The moderate level performance 
in recovery of loans was opined by 15 societies and there was no poor performance was observed in recovery of 
loans. The credit societies faced various problems in recovery of loans. The main problem in recovery of loan was 
non-performing assets, that problem was faced by 25 per cent societies in recovery of loans. However 12.5 per 
cent societies faced the problem in recovery of loan due to crop failures of farmers and five societies faced problem 
in recovery of loans due to loan waiving decisions. The 90 per cent primary agricultural credit societies suggested 
that, more campaigns should be organized for kisan credit card (KCC) scheme awareness so farmers get more 
benefit of the scheme. However, 70 per cent credit societies suggested that the information about various activities 
and schemes of the bank should be given to each farmer. The 75 per cent farmers expressed that loan sanctioning 
procedure is not easy. The 66.66 per cent farmers opined that too much documentation is required for all banking 
procedure. The problem of lack of awareness about schemes of the bank was faced by 50 per cent farmers. Other 
problems noticed were unfriendly behaviour of employees and difficulty in repayment of loan due to crop failure. 
The 50 per cent farmers opined that rate of interest should be reduced from 6 per cent to 4 per cent for direct short-
term loan as per Modified interest subvention scheme. The 75 per cent farmers suggested that the loan procedure 
should be easy. The 55 farmers opined that bank should have more emphasis on loan sanction through KCC 
scheme so they get more benefit through the scheme. The 93.33 per cent farmers opined that the detailed 
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information about various schemes should be provided frequently by the bank. The majority of farmers faced 
difficulty with the loan approval process, which should be addressed by bank management. The majority of 
farmers suggested providing detailed information about various schemes, loan sanction through Kisan credit 
cards, and making the loan procedure user friendly. According to credit societies' opinions on various criteria such 
as fund availability, credit distribution, timely supply of finance, and interest rate, the majority of credit societies 
have indicated a satisfactory opinion towards the bank. The fundamental aim of primary agricultural credit 
societies was raising awareness of the KCC plan and its implementation. 

 

T5S7-AB13 

Promotion of Agripreneurship in Tribal Ecosystems through Distance Learning 
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1 Acharya N.G. Ranga Agricultural University, Guntur, Andhra Pradesh – 522034 
2 District Agricultural Advisory and Transfer of Technology centre, Vizianagaram 

*Email: purnimanaiduguntur@gmail.com 

India is an agrarian country. Agriculture remains a key sector of the Indian economy accounting for around 25 
percent share in the gross domestic product. Increased number of people and unemployed graduates living in rural 
areas are migrating to urban areas in search of jobs. But the country is unable to create ample job opportunities 
along with economic development. In this situation this paper tries to examine the aspects of taking agricultural 
entrepreneurship or agripreneurship as a career and the solution of the problem. The concept of Agripreneurship 
is multidisciplinary in nature embodying economic, psychological, social, cultural, political as well as 
environmental characteristics. Youth need to build social and economic qualities to become good entrepreneurs. 
This paper studies the potentiality among tribal youth to develop as Entrepreneurs of small-scale business in 
Agriculture. The present study was conducted through an online survey of 100 purposively selected participants 
belonging to Scheduled Tribes communities of A.Pwho have enrolled in the online certificate courses related to 
Agricultural enterprises offered by Distance Learning Centre of ANGRAU between 2018-2021. The study 
explores the preferences of rural youth for taking up small scale enterprises, the motivational factors for 
entrepreneurship and potential obstacles. The results indicated that majority of the participants (58%) preferred to 
engage in locally suitable and traditional enterprises while 42 percent want to take up new enterprises. Major 
motivating factor was expressed as Govt. support (44%) followed by family support (27%), availability of inputs 
(19%) and Training undergone (10%). The findings of this study also highlight the potential constraints for tribal 
youth to take up entrepreneurship as financial constraints followed by Technological, Social constraints and 
Personal constraints. 
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Economics of White Onion Cultivation in Raigad District of Maharashtra 

P. J. KSHIRSAGAR*, A. V. NAIK, S. S. MANERIKAR, D. B. MALAVE and S. S. TORANE 

Dr. B.S. Konkan Krishi Vidyapeeth, Dapoli, Maharashtra – 415712 
*Email: sagartarang@rediffmail.com 

White onion is an important vegetable crop having the health benefits like heart ailments, remedy for cough, cold, 
fever and allergies and also heals wounds as it has antibiotic, antiseptic, antimicrobial properties and carminative 
properties. In Raigad district of Maharashtra, white onions are historically grown using only traditional and 
genuine seeds. It has got a unique taste and colour due to soil texture in which it is grown. The white onion 
growing in the Raigad region does not have a strong aroma like the regular onion that is frequently found in 
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markets. Its sweet flavour sets it apart from other onions in a big way. White onion is not entirely spherical in 
shape but appears slender towards the bottom which makes it aesthetically more appealable. Considering the 
uniqueness, white onion of Alibag region of Raigad district has received G. I. tag on 29 September 2021. 
Considering the importance of white onion, grown in specific region of Alibag in Raigad district, it was necessary 
to understand the cultivation cost of such unique white onion which is having the G.I. tag. Thus, an attempt has 
been made to study economic analysis of the White Onion in Raigad District of Maharashtra. For this purpose, 
120 white onion cultivators, 20 retailers, 10 village traders and 4 wholesalers were randomly selected from two 
tehsils viz., Alibag and Pen. The amount of labour per hectare utilised for white onions was 313.46 labour days. 
Per hectare fertilizer used was 118.96 kg N, 56.44 kg P and 62.98 kg K at overall level and per hectare cost for 
fertilizers was ₹10,337. Per hectare seed utilized at overall level was 12.03 kg costing ₹48,120. The per hectare 
FYM utilised was 9.11 cartloads costing ₹22,775. The per hectare cost of cultivation at overall level was s 
₹2,87,164. Per hectare cost of cultivation increased with increase in farm size. The study concluded that gross 
return obtained per hectare at overall level was ₹4,33,950. As farm size increased, the gross return per hectare 
increased as well. The per hectare yield was found to be increased with increase in land holding. The benefit-cost 
ratio for white onion cultivation was found to be 1.51 indicating the profitable nature of the enterprise. 
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Digital farming technologies are an umbrella of several technologies that use digital devices and tools for 

gathering, processing, analyzing & transmitting information which aids in improved decision-making and 

efficient farm management. However, there are very few studies in India which reveal the farmers awareness and 

acceptability of digital technologies. Hence, a study was undertaken to understand farmer’s perspective and 

knowledge on digital farming technologies. This study was purposively conducted in Haryana state as it is one of 

the Indian states where government focuses on improving digital agriculture by signing MoU’s with different 

digital technology service providers and even established an INDO-ISRAELI centre. Two districts namely, Karnal 

and Sonipat were selected randomly for the study and from each district 3 blocks were selected and from each 

block, 10 dairy farmers and 10 crop farmers were selected randomly and a total of 120 respondents were 

interviewed. Both dairy farmers, having at least 10 animals; and crop farmers, having at least 2 acres of land and 

who used at least two digital technologies at the time of investigation were selected as respondents for the study. 

Interview schedule was developed to measure the awareness level of farmers. Whereas, a likert type scale was 

developed to measure the farmer’s perception regarding digital farming technology. Majority of the respondents 

i.e., 72.50 percent agreed that digital farming technologies promoted efficient usage of farm resources. About 

37.50 percent of the respondents agreed that digital technology is comparatively more beneficial to large farmers. 

Whereas, majority (65.00%) of respondents agreed that identification of socio-economic issues is very important 

for increasing adoption of digital farming technologies. Moreover, the study revealed that the farmers were having 

low awareness on digital agriculture and dairy farming technologies. So, there is need for awareness campaigns 

and training programs for large-scale dissemination of digital farming technologies. There is potential to 

incorporate the findings of the study by policy makers in designing schemes for enhancing the adoption of digital 

farming technologies. 
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The prime focus of this study is to determine the impact of KVK, Utukur activities in KVK adopted villages. This 

study was conducted in Y S R district of Andhra Pradesh and KVK, Utukur was purposively selected with a 

sample of 90 beneficiaries from its nine adopted villages i.e. Tadigotla, Kopparthi, Yerramachupalli, Reddipalli, 

Yellatur, Kothagiriyapalli, Chinnakothapalli, Peddakothapalli and Gangaperuru villages. KVK is an integral part 

of the National Agricultural Research System (NARS), aims at assessment of location specific technology 

modules in agriculture and allied enterprises, through technology assessment, refinement and demonstrations. 

Impact means ultimate benefits occurred to the beneficiaries by effective implementation or adoption of 

technologies/activities. The present study revealed that Majority of the respondents (27.77%) were improved 

regarding Technical indicator, followed by Economic indicator (21.11%) and input utilization indicator (21.11%). 

Major respondents expressed the constraints in utilizing services of KVK were no financial support to the KVK 

beneficiary if the technology fails (53.33%), non-availability of quality and improved variety seeds (51.11%). 

Major suggestions expressed by the respondents were marketing link establishment (70.00 %), more no. of field 

visits, village visits, village meetings (68.89%). 
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With growing health consciousness, demand for processed small millets has been increased enormously. 

However, these millets once processed are more prone to stored insects especially meal moth infestation. Hence, 

good package material may be more useful to prevent insect infestation and spoilage of millets. Different 

packaging materials viz., (T1) polypropylene bag, (T2) Grainpro bag, (T3) BOPP bag, (T4) woven polymer bag, 

(T5) triple layer bag, (T6) aluminium pouch, (T7) cloth bag, (T8) jute bag, (T9) polythene lined jute bag and (T10) 

PET container were evaluated during 2021-22 for storage of dehulled foxtail millet. Processed foxtail millet (500 

g) was packed in each type of material in three replications and observed for insect infestation and microbial 

growth after 90 days of storage. When insect-free dehulled foxtail millet was stored for 90 days, Grainpro bag, 

triple layer bag, aluminium pouch and PET Container were found very effective in preventing infestation by grain 

insects as adult populations of red flour beetle and meal moths were recorded in negligible numbers (0 to 1.0 

adults). Maximum numbers of red flour beetles (212) in BOPP bag and meal moths (62.67) in cloth bag were 

noticed. There was a positive correlation between insect population and microbial load in the grain stored in 

different packages. Whereas, high level damage and spoilage of stored grain was observed in jute bag and cloth 

bags. 
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Rice (Oryza sativa L.) is the most important food crop in the world as it is the source of one-fifth of all the calories 
consumed by the world's population and is a primary carbohydrate source for more than half of the global 
population. In recent times, an increase in living standards has created consciousness world-wide for consuming 
superior-quality rice to improve their health status. The global rise in obesity has affected 2.1 billion adults, and 
422 million of these adults have Type II diabetes; thus, obesity is the leading cause of non-communicable disease. 
Glycemic index (GI) is a value that measures the variation of blood glucose (blood sugar) concentration by 
showing how fast and to what level the blood glucose concentration increases during intake of a particular food. 
It demonstrates the rate with which a certain food converts into glucose and infiltrates the blood. As rice is 
abundant in starch, the digestion nature of starch can cause a rapid increase in blood glucose levels that is 
deleterious to those with Type II diabetes. A low-GI diet including slowly digestible rice and resistant starch (RS) 
will improve metabolic health and insulin sensitivity, which can mitigate the prevalence of associated diseases, 
mainly diabetes mellitus. Fine-tuning of starch digestibility to have a superior digestion-resistant fraction, i.e., RS 
is of great interest in the agriculture, food, and nutrition domains, as it not only limits the glycemic amplitude but 
also good for gut health. A study was conducted to determine the effect of retrogradation on white rice varieties 
to lower its GI and to determine the impact of RS on GI. Retrogradation is the process of cooling of cooked starch 
granules after reaching its gelatinization temperature which brings swelling and other structural changes in the 
rice grain influencing the digestion kinetics. The rice varieties of MTU 1010, BPT 2411 and RNR 15048 were 
given the heat moisture treatment, annealing and retrogradation effects. It is observed 91.96%, 68.75% and 
127.68% increase in RS content and reduction in GI to 22.18%, 12.93% and 18.54% respectively in MTU 1010. 
In BPT 2411, 9.68%, 10.60%, 94.01% increase in RS content and reduction in GI to 13.33%, 11.67% and 9.59% 
respectively is observed. Whereas 6.27%, 7.95% and 3.56% increase in RS content and reduction in GI to 6.24%, 
3.16% and 3.35% respectively in RNR 15048. It can be concluded that giving retrogradation to the rice varieties 
having higher GI could be an alternative process treatment for reducing GI and increasing RS. It could be further 
concluded that RS is decisive in determining the GI of rice varieties. 
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Castor (Ricinus communis L.) is one of the important non-edible oilseeds having immense industrial and 
commercial value, and India is the major producer of castor in the world. India accounts for 59% of the global 
castor area and 81% of world castor production and ranks first in area and production in the world. Indian castor 
is produced with poor management with low productivity in Andhra Pradesh, Karnataka, and Tamil Nadu. Though 
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there were lacunae in the production and adoption of technologies. Hence there was an attempt was made to 
improve the productivity of castor through front line demonstrations. The cluster frontline and frontline 
demonstrations were implemented in castor crop during kharif 2019-20 by AICRP on Castor, Agricultural 
Research Station, Ananthapuramu district of Andhra Pradesh to evaluate the performance of ICH-66 hybrid and 
package of practices on production and productivity of castor. Total of 38 demonstrations were executed during 
kharif, 2019 under rainfed conditions in Ananthapuramu district covering 09 villages and 02 mandals. In the 
Ananthapuramu district all most all mandals received the excess rainfall during the season. The results indicated 
that with improved practice there is a significant improvement in the seed yield, gross, net returns and B:C ratio 
compared with farmer’s practice. The results indicated that the in improved practice average seed yield was 656 
kg/ha with an increase in seed yield 18.4 percent. The B:C ratio in the improved practice/technology was 1.50. 
The average gross returns, net returns were recorded with 26240 Rs/ha 9038 Rs/ha.  
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The present study aims to focus on exports of marine products from India. Growth rates, instability and direction 

of trade were analysed for exports of marine products for the period from 1995-96 to 2020-21. The exports of 

dried items both in quantity (13.57%) and value (17.87%) had shown significant high growth rate while the frozen 

fish (3.50 %) in export quantity and cuttlefish (10.36 %) in value exhibited lower growth values. Based on Cuddey 

- Della Valle Index, highest instability (49.05%) was observed in chilled items and lowest (16.76 %) in cuttle fish 

in export quantity and in export value highest instability was found in frozen shrimp (97.68%) and lowest 

(15.04%) in others. USA, China, South East Asia, Europe, Japan and Middle East were the major importing 

markets for marine products from India. In terms of export quantity all the markets had shown positive significant 

growth rates except China which shows negative insignificant growth rate (-0.63%). South East Asian markets 

displayed highest positive growth rates for both export quantity (12.96%) and export value (18.32 %). China was 

the most instable market for marine products both in export quantity (50%) and export value (62.99%) on the 

other hand instability levels were low in Japan(11.21%) for export quantity and Middle East (18.61%) for export 

value. Results of Markov chain analysis determined that USA was the most loyal market for Indian marine 

products as reflected by retention of 93.11 per cent share which is followed by South East Asia (91.29%), China 

(75.84 %), Europe (67.53 %), others (63.27%), Middle East (59.71%) and Japan (27.04 %). 



THEME VI : SESSION VIII

Andhra-coast: performance, challenges and opportunities
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Andhra Pradesh is a major producer of rice, maize, groundnuts, and cotton. It also ranks first in brackish water 
shrimp and freshwater prawn production, and second in freshwater fish production. The state also ranks fourth in 
marine fish production and has a thriving animal husbandry industry. Andhra Pradesh has emerged as an important 
investment destination in India. Andhra Pradesh contributes 6% of food grains to the national share. The oil seeds, 
cash crops, fruits and vegetables, livestock and fisheries, account for 3.5%, 0.75%, 11%, 29% and 27% of the 
national share respectively. Major agricultural commodities entering India’s export trade are rice, dairy products, 
fruits, groundnut, aqua products etc., Andhra Pradesh has improved from 7th position in 2019-20 to 4th position in 
2020-21 accounting for 5.8 % of total Indian exports. Andhra Pradesh state government targets to reach 10 percent 
share of Indian export by 2030 (State export action plan, 2021). To achieve this it is necessary to identify key 
products, markets and cold chains that provide opportunities for all the stakeholders in the state. By computing 
the Revealed Comparative Advantage Index over the last five years, this study identified rice, groundnut, pulses, 
cashew, maize and marine have significant comparative advantages, with a strong production base in Andhra 
Pradesh. West Godavari, East Godavari and Nellore are the potential districts for the rice; Ananthapur, Kurnool 
and Chittoor are the potential districts for the groundnut; Kurnool, Prakasham and Krishna are the potential 
districts for the pulses; East Godavari, Visakhapatnam and Srikakulam are the potential districts for the cashew; 
Guntur, West Godavari and Kurnool are the potential districts for the maize and West Godavari, Krishna and 
Nellore are the potential districts for the fisheries, which have efficient production base that can support processing 
and export activities to explore marketing opportunities. In Andhra Pradesh, the growth rates of export earnings 
a decade for rice, maize, and marine were 39%, 3%, and 12% respectively, whereas for the groundnut and cashew 
were -35%, -8% respectively. Therefore, the need of the hour is to find a potential solution to curb the negative 
growth rates of groundnut and cashew and identify ways to increase the exports of maize and marine products, 
which have export demand in the international market. There is a large of scope to boost the exports from A.P. by 
developing strategies like conducting market research, identifying the new inland or export markets for potential 
products and overcoming the bottlenecks regarding transportation, storage, processing, and distribution services. 
In Andhra Pradesh perishable products account for a significant share of the State’s exports. Based on the 
assessment of the output level of perishable products, substantial expansion of cold chain infrastructure is 
required, for maintaining the quality and shelf life of products. There is a positive correlation between the number 
of cold storage units and the production of fruits and poultry products. In the state, there are nearly 300 cold 
storages established but they are concentrated at specific locations only. The plan to develop a coastal corridor in 
Andhra Pradesh is viable and economical for transportation (especially marine products and rice) so that 
connectivity to export market destinations may become easy. There are 825 registered rice mills in the state. 
Among these mills, huller-type mills are the most common with 63 percent. The other 37 percent are modernized 
to a certain extent. The milling in the state still leads to a high percentage of broken with 15-20 percent. In the 
international market, rice with less than 5 percent broken is preferred. Though Andhra Pradesh is one of the large 
rice-producing states in India, its share of rice export from A.P. is only about 16%. There is a need to modernize 
these mills to meet international standards. There are 622 active FPO in Andhra Pradesh; of these only 80 percent 
are involved in procurement operations. The FPOs must be knowledgeable about the processing and should have 
marketing links for their sustainable development. Other options like fruits and vegetables have large demand in 
Gulf countries and suit the travel time, shelf life, and involves minimal processing and handling which can be 
performed by the FPOs at the village level. Contracts and agreements are mostly done electronically. Hence, FPOs 
are well suited for the facilitation of exports through the right education and training of farmers. 
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An appropriate understanding of the nature, properties, and constraints associated with different soils is needed to 

implement best-bet management practices and boost crop productivity. A pervasive multi-nutrient deficiency is 

one of the main causes of the significant difference between farmers' current crop yields and potential yields. In 

order to adopt soil test-based nutrient management and improve overall agricultural production, the Department 

of Agriculture, Andhra Pradesh, and ICRISAT launched the Rythu Kosam project (2015-2018). The specific 

objective of this study was to diagnose the deficiencies of all nutrients (major, secondary and micro-nutrients) in 

the coastal districts of Andhra Pradesh. Soil samples (n=11748) from farmer's fields were collected using a 

stratified soil sampling methodology and were analyzed at the Central Analytical Service Laboratory, ICRISAT. 

The majority of the fields in the coastal districts were critically low in soil organic carbon (deficiencies ranged 

from 34-74%) and sulphur (deficiencies ranged from 7-50%). Nitrogen deficit was specifically indicated by low 

soil organic carbon. When compared to the other micronutrients, the widespread deficiency of zinc (9-80% 

deficient fields) and boron (8-44% deficient fields) were the most alarming findings. In addition to providing the 

farmers with fertilizer recommendations based on soil test results, ICRISAT also mapped the soil fertility using 

the GIS-based extrapolation methodology. The gap between farmers' harvested yields and their potential yields 

can be closed by integrating suitable crop selection and balanced nutrient management complemented with 

scientific research. 
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Rhizosphere is intriguingly dynamic and complex and understanding its ecology is key to enhancing plant 

production systems. Microbes present in the rhizosphere can have profound effect on the growth, health and 

nutrition of plants in the agro-ecosystem. Better understanding on soil microbiology in the rhizosphere would 

improve prediction and management of the rhizosphere microbiota. It will lead to facilitate successful applications 

in biotechnology. Previous studies have demonstrated that soil borne microbes interact with roots of plants soil 

constituents at the root-soil interface. Microbial activities in the rhizosphere affect rooting pattern and the supply 

of nutrients to plants and modify root exudates quality and quantity. Soil microbial populations are immersed in 

a framework of interactions known to effect plant health and soil quality. Strategies and applied research has 

demonstrated that certain cooperative microbial activities can be exploited as a low-input biotechnology to sustain 

environmentally friendly practices. Biochemical and Molecular characterization of beneficial microorganisms is 

very important and which helps for growth of groundnut. Antibiotic is one of the most important commercially 

exploited secondary metabolites produced by bacteria and employed in a wide range. Most of the antibiotics used 
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today are from the microbes. Bacteria are easy to isolate, culture, maintain and to improve their strain. Bacillus 

species being the predominant soil bacteria because of their resistant endospore formation and production of vital 

antibiotic like bacitracin etc. are always found inhibiting the growth of the other organisms. In the present research 

study, soil bacteria with the antibiotic activity was screened and isolated. In systematic screening program for 

isolation of bacteria, soil samples were collected at different locations of groundnut growing area of coastal region 

of Nellore district where sandy soil are predominant. Soil samples were collected and inoculation was done on 

specific media using standard laboratory techniques and was incubated at 37°C for 24 to 48 hrs hours. After 

incubation the colonies observed with a clear zone of inhibition were selected and kept for biochemical tests. 

Different laboratory techniques involved regarding biochemical characterization of microorganisms like Gram 

staining, Spore staining, Biochemical tests such as Oxidase, Catalase, Methyl red Nitrate test, Indole, Voges-

Proskauer, Urease, Oxidation fermentation H2s, Citrate agar, Triple iron sugar , centride agar test. For molecular 

Characterization genomic DNA and CTAB method for DNA extraction Polymerase Chain reaction and Agarose 

Gel electrophoresis techniques were used. Different types of microorganisms sorted out from rhizosphere soil are 

phosophate solubilizing bacteria (Rhizospere sp, Azatobacter sp, Azospirillum sp), Bacillus subtilis, Bacillus 

thurengiensis, Clostridium sp. and Fungal organisms like Aspergillus niger, Trichoderma sp. and Sclerotium sp., 

etc. These microorganisms will need to undergo for sequencing for further confirmation at species level and then 

will be submitted to gene bank. The identified useful microorganisms will be further multiplied and can be used 

as bio fertilizer. 
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A laboratory experiment was carried out in the saline alkali soil using columns at the Department of Soil Science 

and Agricultural Chemistry, Regional Agricultural Research Station, Tirupati to assess the effect of application 

of nano-gypsum at different rates based on gypsum requirement (Gypsum Requirement @ 25%, 50%, 75% and 

100%) on reclamation, physical and chemical properties. The results showed that soil pH and ESP could be 

decreased by appropriate rates of nano-gypsum addition. The Ca2+ and SO4
2- concentration in soil increased, while 

Exchangeable Sodium Percentage (ESP) and Na+ concentration was reduced. The contents of available nitrogen, 

available phosphorus and available potassium in soil increased. Nano-gypsum proved its effects in reducing the 

bulk density of the sodic soil significantly with the application 100% GR as nano-gypsum (1.27 Mg m-3) when 

compared to control (1.32 Mg m-3). Compared with the control treatment, the soil pH and exchange sodium 

percentage (ESP) were reduced with increasing nano-gypsum rates. pH of the soil was reduced to 7.96 and ESP 

to 8.07 % with the application of 100% GR as nano-gypsum when compared to control which show pH (8.74) 

and ESP (26.64%). Significant decline in exchangeable sodium to 3.27 cmol (p+) kg-1 was recorded with the 

application of different rates of nano-gypsum. Significant increase in exchangeable Ca+2 (9.06 cmol (p+) kg-1) of 

reclaimed soil was observed with the application of increasing levels of nano-gypsum. A significant increase in 

available nutrients N (154.71 kg ha-1), P (30.28 kg ha-1) and K (331.89 kg ha-1) of the soil was registered by 

reclaiming the soil with 100% GR as nano-gypsum. Significant increase in CEC (40.34 cmol (p+) kg -1) of soil 

was recorded with the application of nano-gypsum compared to control (34.37 cmol (p+) kg -1). According to the 

findings of the current study, nano-gypsum can be considered as an eco-friendly soil amendment for reclaiming 

saline-alkaline soil. 
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Standardization of Precision Agricultural Drone for Spraying, Seeding and Fertiliser 
Dispensing Suitable for Coastal Agricultural Eco-Systems of Andhra Pradesh 

A. SAMBAIAH1*, L. PRASANTHI2, A. SUBBARAMI REDDY2, K. G. REDDY2, 
K. VIJAY KRISHNA KUMAR2, N. SAMBASIVA RAO2, K. PURNA CHANDRA RAO2 and CH. MADHURI2 

Regional Agricultural Research Station, ANGRAU, Lam, Guntur, Andhra Pradesh – 522034 
*Email: sambaiah3103@angrau.ac.in  

Andhra Pradesh is endowed with heterogeneous landforms and variety of climatic conditions which provide 
macro relief of high plateau, valleys, rolling upland, fertile deltas, swampy low lands and coastal lands. Among 
them, the coastal region is most important region as it includes land and marine resources with intense interactions 
between various natural processes and human activities, which are important factors of development. The coastal 
eco-system of Andhra Pradesh in it’s vast 973.7 km long coastal stretch has the vital natural resource base for 
sustaining agricultural production even in the climate change induced fragile environment, which further makes 
it resilient, if precision agricultural technologies like agricultural drone technologies are appended. It helps in 
taking up timely, uniform, and efficient plant protection activities. Agricultural Drones proved to reduce 25% of 
the pesticide consumption, reduce 93-95% water, 90% time, 0% drudgery to the farmer, 0% toxicity to the farmers 
and 0% phytotoxicity to the crop, 1000% more field capacity than power /knapsack sprayers with mere 25 litres 
ha-1instead of 375-500 litres ha-1spray fluid volume. These benefits of agricultural drone technology give an 
opportunity to take up climate resilient agricultural production in coastal eco-systems of Andhra Pradesh as it is 
fragile in nature due to the ill effects of climate change like unevenly distributed rainfall, changes in diurnal 
temperatures, wind speeds etc. The major cropping systems of A.P. coast include Paddy-Paddy-Pulse, Paddy-
Maize, Paddy-Sorghum etc. are vulnerable to the coastal aberrations that recur every year and the frequency of 
frequency of cyclonic depressions, cyclonic storms and severe cyclonic storms is very high. Since 189, in 125 
years, there were 181 storms that crossed the A.P. Coast posing a threat of crop lodging or damage, 
flooding/waterlogging, in addition to outbreak of certain pests and diseases in the favourable coastal cyclonic / 
flooded environment, which poses serious threat to the agricultural production of the state due to biotic and abiotic 
stresses. The acute labour shortage issue of Andhra Pradesh further aggravates these problems and making it a 
fragile coastal eco-system. To make it a resilient and sustainable, advanced technology tools like agricultural 
drone technology needs to be deployed in the state to combat these. During the vagaries, coastal agricultural eco 
system has the shortest time windows available for spraying, fertiliser application or contingent seed sowing etc. 
both in favourable and not favourable conditions. The agricultural drone technology offers a rapid/, precise and 
efficient delivery of the substances either pesticides, granular fertilisers and seeds to cover largest areas in shortest 
time. This study benchmarks the agricultural drone technology solution for spraying, seeding and fertiliser 
applications in the coastal areas of Andhra Pradesh, where the ANGRAU standardised PUSHPAK drones can 
spray 1 acre with 10L fluid in 6 minutes, dispense granular fertiliser of 32 kg in 6 minutes, seeds of 32 kg in 6 
minutes, thus each drone covering 30-40 acres per day, which has10 times more field capacity with precision 
delivery. The height of spraying on Paddy, Sugarcane, Blackgram, Maize, sorghum, cotton, jute, mesta, ragi, 
bajra, redgram, greengram, blackgram, groundnut etc. has been standardised and normalised for coastal eco 
system by duly considering the crop heights, substance delivery requirements both vertically and horizontally, 
temperatures, humidity, wind forces, aerodynamic forces on crop, drift dynamics, droplet size, droplet deposition 
dynamics, ergonomics and economics. It is found that a 10L capacity battery operated drone with 25 kg all up 
weight is sufficient for the region. The flying heights of drone with pesticide on all these crops must be limited to 
0.6 m above crop canopy till flowering stage and 1.0 m from flowering stage to harvesting stage. The pre-
emergence and post emergence herbicides are to be sprayed always from a height of 0.6 m above the ground / 
crop canopy. For all the above crops, the standardised and optimised temperature, humidity and wind speeds for 
drone flying in coastal agricultural ecosystems must be between 3-400C, 55-85%, upto 10-18 kmph for safe, and 
uniform spraying of the chemicals / biologicals. Similarly, it delivers granular fertiliser and seeds for dry direct 
sowing of paddy, blackgram, millets and green manure crops etc.  
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T6S8-AB6 

An Evaluation of Nutrient Ratios for Sea Water Intrusion of Kolleru Lake 

and Upputeru Estuary, Andhra Pradesh, India 

CH.SREENIVAS1*, D. SRINIVAS2, K. M. DAKSHINA MURTHY1, 

M. SRINIVAS1 and M. BHARATHALAKSHMI1  

1 Regional Agricultural Research Station, ANGRAU, Maruteru, Andhra Pradesh – 534122 
2 Agricultural College, Naira, Andhra Pradesh – 532185 

*Email: ch.sreenivas@angrau.ac.in 

Lake Kolleru (30,855 ha) is the largest freshwater wetland ecosystem in South India. The Lake, home for 189 

species of birds, including the rare and endangered Grey Pelican, has been designated as a RAMSAR site 

(Convention on Wetlands, 1971) and was declared a wildlife sanctuary for the protection of birds and other 

wildlife in the area in 1999 (Government of Andhra Pradesh, 1999). It is located in between the deltaic plains of 

the Godavari and Krishna Rivers on the east coast of Andhra Pradesh (16°32’- 16°45’N and 81005’- 81020’ E). 

The Lake is connected to the Bay of Bengal through the Upputeru River or “Salt Stream”, a 60 km long, intricately 

meandering tidal river. In total fifty eight water samples were collected from Lake Kolleru- Upputeru estuary to 

broadly cover water quality variations, sample locations were identified and recorded with help of Global Position 

System. Water samples were collected in well cleaned one liter polythene sample bottles rinsed by 1:5 HCl and 

then by double distilled water. The collected were analyzed for major cations such as, calcium (Ca++) and 

magnesium (Mg++) by titrimetry, sodium (Na+) and potassium (K+) by Flame photometer (CL 354) ; Anions such 

as, chloride (Cl-), carbonate (CO3
-2) and bicarbonates (HCO3

-)by titrimetry, sulphate (SO4
-2) and phosphate 

(PO4
-3) by Spectrophotometry (SL-150 UV-VIS spectrophotometer). Electrolytic conductivity (EC, μmho/cm) 

and pH were determined in the field using electrode. The analyses were done by adopting standard procedures 

(APHA, 1998). Ionic ratios were developed for a) Mg++/Ca+++Mg++, b) Ca++/Ca+++SO4
- -, c) Na+/Na++Cl and d) 

Residual Sodium Carbonate and surfer plots were developed. Perusal of the data after visualization indicate that 

Ca+2/Ca+2+SO4
-2 (%) and Mg+2/(Ca+2+Mg+2) (%) are giving good indication of sea water intrusion , whereas 

Na+/(Na++Cl-)% and RSC (me/L) are not giving true picture of sea water intrusion into the system. Hence 

Ca+2/Ca+2+SO4
-2 (%) and Mg+2/(Ca+2+Mg+2) (%) may be used as good indices for assessing sea water intrusion of 

Kolleru- Upputeru estuary. 

T6S8-AB7 

Moderate Resistant Sources for Major Diseases in Rice in Hotspot- Godavari Zone of 

Andhra Pradesh 

V. BHUVANESWARI1*, M.R. BRAJU1, S. KRISHNAM RAJU2, BNVSR RAVI KUMAR1, 

P.V. RAMANA RAO1, Y. SATISH1, T. SRINIVAS1, G. JOGI NAIDU3 and M. BHARATHA LAKSHMI1 

1 Regional Agricultural Research Station, ANGRAU, Maruteru, Andhra Pradesh – 534122 
2 Agricultural College, Rajamahendravaram, East Godavari, Andhra Pradesh – 533107 

3 Agricultural College, Naira, Andhra Pradesh – 532185 

 *Email: v.bhuvaneswari@angrau.ac.in 

Rice is an important staple crop in Indian agriculture occupies a pivotal role, cultivated in highly diverse climatic 
and agro-ecological conditions. Several pathogenic diseases have been found to occur on the rice crop resulting 
in extensive damage to grain and straw yield. Among diseases bacterial leaf blight and sheath blight causes severe 
yield losses in rice during wet season. Bacterial leaf blight of rice caused by Xanthomonas oryzae pv. oryzae is 
one of the most destructive diseases of rice in majority of the rice cultivating countries. In India, bacterial leaf 
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blight is considered as a serious production constraint especially in irrigated ecosystem. Sheath blight is caused 
by a fungus (Rhizoctonia solani) one of the destructive diseases after blast, especially East and South-East Asian 
countries. The disease is endemic to areas where temperature and relative humidity are high and cultivation is 
intensive. It is a major problem in kharif season in coastal areas of Andhra Pradesh. There is urgent need to focus 
on identification of elite resistant lines for bacterial leaf blight and sheath blight diseases which can be used as 
parents in breeding program and for improvement of varieties. An attempt was made to screen the entries for 
major diseases i.e., bacterial leaf blight and sheath blight during wet seasons during kharif 2021 and 2022 using 
standard protocols as per SES (2014) of IRRI, Philippines to identify the resistant sources for bacterial leaf blight 
and sheath blight in rice at Regional Agricultural Research Station, Maruteru, Andhra Pradesh. Screening for 
bacterial leaf blight resistance study indicated that 18 entries i.e., NLR- 65, 67, 70, 101, 103, 148, 152, 153, 154, 
155, 213, 235, 258, 265, 328, 329, CRR 749-109-B-B-1 and RP Bio-226 were identified as moderate resistant 
entries for bacterial leaf blight with a score of 5,3 or 5,5 for two seasons from kharif, 2021 to 2022. Similarly, the 
results revealed that nine entries i.e., MSN-101 (DH4), CR 3938-6-2-1-1-1-1-2, SG 468, IRBBN-18, AE 939, AE 
1175, CE 622, AM 844 and AM 921 were identified as moderate resistant entries for sheath blight for two seasons 
with 5,5 during kharif, 2021 to 2022. These entries could be used as parents in breeding program. 

 

T6S8-AB8 

Effect of Nutrient Management for Niger in High Altitude Tribal Zone of Andhra 
Pradesh 

P. JOGARAO*, D. SEKHAR, P. SEETHARAMU, V. RAJENDRA PRASAD, M. SRINIVASA RAO, 
B.N.SUNDEEP NAIK, K. MOHAN and M. SURESH KUMAR 

Regional Agricultural Research Station, ANGRAU, Chintapalle, Andhra Pradesh – 531111 
*Email: jogibam24@gmail.com 

A field experiment was conducted on Niger of red sandy loam soils at Regional Agricultural Research Station, 
Chintapalle during Rabi season of 2021 to study the nutrient requirement on Niger in nutrient availability, content, 
uptake and for maximizing growth and seed yield. Eight treatments consisting with different nutrient management 
were tested in randomized block design with three replications. The experiment was conducted using different 
combinations and various levels of NPK fertilizers. Three levels of nitrogen viz., 0, 20 and 40 kg ha-1, three levels 
of phosphorous viz., 0, 20 and 40 kg ha-1, two levels of potassium viz., 0 and 20 kg ha-1and three levels of sulphur 
viz., 0, 15 and 30 kg ha-1. Stover and seed yield was increased with increasing application of sulphur. The highest 
seed yield (3.5 q ha-1) was recorded with application of highest doses of sulphur as well as major nutrients. Oil 
content of Niger varied from 31.7% to 38.8%. Sulphur application also increased oil content. 

T6S8-AB9 

Effect of Sowing Window on Yield Components and Yield of Popular Rice Varieties 
Grown in Southern Zone of Andhra Pradesh 

U. VINEETHA, CH. SREELAKSHMI, I. PARAMASIVA, P. MADUSUDHAN and P.N HARATHI 

Agricultural Research Station, ANGRAU, Nellore, Andhra Pradesh - 524003 

Email: u.vineetha@angrau.ac.in 

Rice is being cultivated in both kharif & Rabi seasons in Southern zone of Andhra Pradesh. Sowing window for 

rice varieties of different duration groups is a major yield attributing non-monetary input. An experiment was 

conducted during kharif 2021-22 at Agricultural Research Station, Nellore to find out the effect of sowing window 

for four popularly grown rice varieties in Southern Zone.The experiment was laid out in split plot design with 
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three replications. Three times of sowing as main plots i.e., D1: Aug II F.N sowing; D2: September I F.N sowing; 

D3: September II F.N sowing and four rice varieties as sub plots i.e., V1: NLR34449; V2: NLR 40054,  

V3: NLR145; V4: NLR33892. Among the four rice varieties tested, NLR 34449 and NLR 40054 are short duration 

(125 days), NLR 145 is medium duration (145 days) and NLR 33892 is long duration (155 days). Among different 

sowing times tested, the highest grain yield was recorded when sowing was done during September II F.N  

(7035 kg/ha) followed by September I F.N (5232 kg/ha) and August II F.N (4810 kg/ha) which might be due to 

higher number of panicles, filled grains per panicle and test weight. Among the varieties tested, significantly the 

highest grain yield was recorded with NLR 33892 (6363 kg/ha) followed by NLR 145 (5915 kg/ha), NLR 34449 

(5317 kg/ha) and NLR 40054 (5174 kg/ha) which were in turn on par with each other. This might be due to more 

plant height, higher number of panicles, panicle length, filled grains per panicle and test weight. NLR 33892 sown 

during second fortnight of September recorded significantly superior grain yield. 

 

T6S8-AB10 

Role of Agricultural Research Station, Amaravathi in Improving Soil Health through 

Use of Biofertilizers by Farming Community of Andhra Pradesh 

P.R. K.PRASAD*, R. LAKSHMIPATHY and S. VINOD BABU 

Agricultural Research Station, ANGRAU, Amaravathi, Andhra Pradesh – 522020 

*Email: prk.prasad@angrau.ac.in 

In recent days, due to excessive use of chemical fertilizers and pesticides lead to deterioration of soil health, it is 

high time to think of alternative ways to supplement nutrients required for crop growth. One of the alternatives is 

use of bio fertilizers which supplement nearly 15-25% requirement of plant nutrients. But, the bottleneck in this 

aspect is availability of bio fertilizers to farming community. Hence there is a need to popularize the use of bio 

fertilizers and making them available to farmers. In this direction Agricultural Research Station, Amaravathi 

situated in Andhra Pradesh, India is involved in research and production of bio fertilizers, and playing an important 

role in popularizing the use of bio fertilizers by the farmers. Over a period of seven years i.e. from 2015, this 

research station is producing powder and liquid formulation Rhizobium, Azospirillum, Azotobacter, PSB, KRB 

and VAM. During these seven years, annually it has produced 88.48 MTs and 19.41 kilo litres of powder and 

liquid bio fertilizers respectively. Annual average Rhizobium production during last seven years was 3.285 MTs 

and 2.875 kilo litres of powder and liquid bio fertilizers respectively which covers an area of 18,071 acres. In case 

of Azospirillum it was 14.31 MTs and 2.98 kilo litres of powder and liquid bio fertilizers respectively which 

covers an area of 8,643 acres. 54.27 MTs and 12.75 kilo litres of powder and liquid PSB bio fertilizers were 

produced respectively which covers an area of 8,643 acres. When it comes to KRB, it was 1.31 MTs and 0.40 kilo 

liters of powder and liquid bio fertilizers respectively which covers an area of 855 acres. In case of VAM bio 

fertilizer, it was 13.63 MTs of powder bio fertilizers covering an area of 2,727 acres. Annually, the total area 

covered by all types of bio fertilizers was 108001 acres. The major crops where the bio fertilizers used were 

Chilly, Cotton, Paddy, Redgram, Blackgram and Bengalgram etc. These efforts made by Agricultural Research 

Station, Amaravathi popularized the use of bio fertilizers and made bio fertilizers available to farmers which 

reduced use of chemical fertilizers and conserved the soil health. Key words: Bio fertilizers, Soil Health, Chemical 

fertilizers and Pesticides 
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Population Estimates and Breeding Parameters of Lesser Bandicoot Rat, 

Bandicota bengalensis in Godavari Delta of Andhra Pradesh 

B. ANUSHA*, N. SRINIVASA RAO and ADVSLP ANAND KUMAR 

Regional Agricultural Research Station, ANGRAU, Maruteru, Andhra Pradesh – 534122 
*Email: b.anusha@angrau.ac.in 

Rodents create a great nuisance by causing extensive damage to field crops and structural damage in residential 
premises, besides transmitting several dreaded zoonotic diseases among humans and their animals. The lesser 
bandicoot, Bandicota bengalensis is a serious pest of irrigated crop fields, causing heavy damage by cutting tillers, 
eating and hoarding grains. This causes 0.44 to 60 % of tiller damage which accounts for 5-10 % total grain yield 
losses. The rodent out breaks were more common in rice growing delta of Andhra Pradesh and sometimes even 
up to 100% loss of the field crop was reported in West Godavari district. The present study was carried out to 
know the population fluctuations and efforts were also made to correlate the population size and reproductive 
activity of B. bengalensis with the various weather parameters for developing rodent forewarning models. The 
data was collected from the 63 acres of crop land at Regional Agricultural Research Station, Maruteru during the 
year 2021-22. The population size of B. bengalensis in the field was estimated by counting the live burrows along 
the field bunds being the determination of actual number of B. bengalensis individuals. The active live rat burrows 
were mildly smoked with burrow fumigator and excavated daily. The dead B. bengalensis rats were collected and 
classified to sex. The data on number of females and males, number of lactating females and number of litter per 
female were recorded. All the females of B. bengalensis were dissected for recording their pregnancy and number 
of embryos. The reproductive rate, productivity per season and annual productivity per female were calculated 
using the formulae, F = P(t/v), where F – Annual Productivity, P – Prevalence of pregnancy (% pregnant 
females/month), t – time period of samples in days, v – time of gestation. A total of 2,812 rats were trapped during 
June, 2021 to April, 2022. Out of which 937 were males and 1176 were females. The Population growth estimates 
computed from breeding parameters indicated that the B. bengalensis infesting paddy could breed @ 5.62 times 
in kharif with seasonal productivity of 43.49 young ones per female and 6.01 times in Rabi with seasonal 
productivity of 44.71 young ones per female with 88.2 young ones productivity in a year. This year was found 
highly favourable for multiplication of this pest due to receiving of good amount of rainfall. Correlation of rodent 
population with weather parameters revealed that there is a positive correlation with Rainfall, Minimum 
temperature and number of rainy days. 
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MTU Rice 1293, Salinity Tolerant Rice Variety Released from ANGRAU 
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*Email: pv.ramanarao@angrau.ac.in 

Rice is the staple food crop for billions of people around the globe. Rice production and productivity is hampered 
by many biotic and abiotic stresses. Salinity is the second most important abiotic constraint after drought affecting 
the rice production. About 6.73 m. ha of rice area in the country is affected by salinity. Salinity at seedling and 
reproductive stages in rice is very critical as the former will reduce the population density and the later will 
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influence the yield and production. Keeping this in view, a high yielding, short duration, non-lodging rice variety 
MTU Rice 1293 (IET 28010) which is an introgressed line of MTU1010 with saltol QTL for seedling stage 
salinity tolerance was released through CVRC from Regional Agricultural Research Station, Maruteru in 2022. It 
was developed from the cross between MTU1010, a high yielding short duration, non-lodging, blast resistant and 
seedling stage salinity susceptible variety and a recombinant inbred line FL 478 (IR29/Pokkali) which is non-
lodging, salt tolerant bold grain type. The crossing was initiated in 2010 followed by three backcrosses and four 
times of selfing to generate BC3F4 through marker assisted back cross breeding (RM10694 for foreground 
selection and AP3206 and RM 10793 for recombinant selection) with a background recovery of 98%. MTU Rice 
1293 (DST 46-43-1) was evaluated in observational yield trial (OYT), preliminary yield trial (PYT), advanced 
yield trial (AYT) and multilocation trial I and II (MLT I and MLT II) from 2016 to 2018. It has performed well 
with a yield advantage of +33.2% over recurrent parent in the multilocation trial of ANGRAU under stress 
conditions. Based on its promising performance, MTU Rice 1293 was nominated to AVT 1 NIL – Coastal Salinity 
in 2017. IET 28010 was tested in AICRIP- Mid early transplanted (ETP) trials in 2019 and 2021 (AVT 1-IME) 
under normal conditions and it yielded +3.36, % higher than the recurrent parent in Gazette notified states of MTU 
1010 viz., Andhra Pradesh and Telangana (combined) while it recorded +3.38% superior yield in the Contiguous 
states of Zone VII. In the states Andhra Pradesh and Telangana, the entry recorded yield superiority of +6.75 and 
+1.78% over the recurrent parent under normal conditions. Under Coastal salinity conditions, IET 28010 recorded 
superior performance with a yield advantage of +18.36% over recurrent parent under stress conditions. MTU Rice 
1293 comes to flowering in 86 days under normal condition and 88 days under stress condition, highly non-
lodging, salinity tolerant, high yielding, fertilizer responsive, semi dwarf with green foliage, straw glume, long 
slender and translucent grains, possessing 2 weeks seed dormancy and low grain shattering. It showed moderate 
resistance to leaf blast, sheath rot, rice tungro and brown spot diseases based on the NSN data (2018, 2019, 2020 
and 2021). It has translucent kernels with a high head rice recovery of 66 % with desirable intermediate range of 
chemical quality characters viz., Amylose content (23.8 %), soft GC of 60 mm and gelatinization temperature 
(ASV 4.0). The kernels are long slender (LS) type with L/B ratio of 3.18. 
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Smart Breeding tools & technologies such as Digitization and Bar-coding, Electronic Data Capture and Data 

Management and use of PB Apps for data Analysis improves the quality and make the breeding programs more 

accurate, smart, efficient, and sustainable by increasing the selection accuracy of the breeder’s equation. Under 

the “Breeding Modernization” program these smart breeding tools and technologies were adopted at RARS, 

Maruteru at a large scale. We have undergone series of trainings, workshops, hands-on, back-stoppings and now 

equipped and adopted Digitization, Bar-coding, Electronic Data Capture, Data Analysis & Data Management. 

RARS-Maruteru in collaboration with CGIAR-IRRI & CGIAR-EiB introduced and adopted Smart Breeding: 

tools & technologies in all of our breeding programs Smart Breeding: Digital tools and technologies bring 

innovativeness, precision, efficiency and increase in the selection accuracy. Electronic Data Capture of field 

experiments brings speed, real-time data transfer, greater accuracy and quick data analysis of the breeding 

experiments. RARS, Maruteru has adopted these smart breeding tools and technologies at a massive scale which 

includes- Digitization and Bar-coding of experimental fields, Electronic Data Capture from field / glass house 

experiments, Digitization in Post-harvest operations, Data management and Analysis using modern statistical 
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packages viz., Cropstat and PBTools, Bar-coding and Digitization of Field Experiments: Barcodes allow rapid 

and accurate capturing of data from field experiments. The basic information encoded in the Bar-code format is 

“Trial Code + Exp. Name + Plot Code + Entry Code”. RARS - Maruteru have been using the Bar-coding and 

Digitization at large scale in our breeding programs since 2021. Electronic Data Capture from field experiments: 

Data recording of experiments by using Field Book Pheno App with the help of Android Mobiles/ tablets was 

also adopted at large scale at RARS, Maruteru. Digitization of Post-harvest Operations: The yield data is collected 

from large experimental trials digitally by using USB-5 digital weighing balance connected with an android device 

installed with “Inventory” PhenoApp for faster and accurate observations. Digital Recording of Grain Moisture 

Content: Digital Grain Moisture Meter (PM-650) is being used to capture the grain moisture content of breeding 

materials. RARS, Maruteru has integrated “Grain Moisture Content” as one of important parameters to be 

recorded in all yield trials. Data Management and Data Analysis using PB Apps: User friendly, modern statistical 

packages of Cropstat and PBTools (available from CGIAR-IRRI) are in use at RARS, Maruteru for randomizations, 

field layout and for managing and analyzing the data from field experiments. 
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Sugarcane is the major commercial and industrial crop in India. In Andhra Pradesh sugarcane area under 

cultivation is declining year after year due to several glitches and infestation by insect pests is one of the major 

biotic constraints to be considered. Studies on population dynamics of major insect pests as influenced by weather 

parameters through regular survey and surveillance will ensure information to predict/forecast the pest infestation 

levels so as to fore warm farmers to adopt critical pest management interventions. A regular survey and 

surveillance for a period of five consecutive seasons of sugarcane in Krishna district of Andhra Pradesh viz., 2018-

19, 2019-2020, 2020-2021, 2021-22 and 2022-2023 indicated that among various pests infesting sugarcane early 

shoot borer (ESB), internode borer (INB), scale insect, pyrilla, root grub and rodents are predominant. The ESB 

moth catches were at peak activity during 11th and 12th std. weeks (II fortnight of March) with respect to both light 

trap (0-8.8 number) catches and pheromone trap catches (0-9.1 no./trap). Whereas, the peak field incidence of 

ESB was observed in 16th and 17th standard week (II fortnight of April) with 22.5 per cent average per cent dead 

hearts caused by ESB. The internode borer incidence (INB) with respect to moth catches were more in 31st & 32nd 

std. week (I fortnight of August) with a range of 0-9.8 and 0-10.2 number of moth catches in light trap and 

pheromone trap catches, respectively. The INB field incidence was at peak during 34th std. week (II fortnight of 

August) with 73.33 per cent field incidence. The moth catches of pyrilla was at peak during 38th std. week (II 

fortnight of September) with a range of 0-24 moths and field incidence was high at 34th-38th std. week with 17 per 

cent incidence. The scale insect incidence was peak at 4th std. week (II fortnight of January) with 93.33 per cent 

incidence. The root grub incidence was peak with respect to moth catches during 25th std. week (II fortnight of 

June) whereas, damage incidence was more during 38th std. week (II fortnight of September). The incidence of 

rodents was peak at 21st and 22nd std. week (II FN of May). The correlation studies between sugarcane pest 

incidence and weather parameters inferred that, maximum temperature and minimum temperature had exhibited 

positive correlation with ESB, INB, pyrilla and rrot grubs. Morning and evening relative humidity had expressed 

negative correlation with ESB, pyrilla and root grubs and positive correlation with INB. The rainfall had exerted 

negative correlation with ESB, INB and pyrilla whereas, positive correlation with root grubs.  
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India has the 5th largest electricity generation sector in the world which generates 286 GW electricity. Off the total 

electricity generated, 66 per cent is from thermal power plants, 19 per cent from hydropower and 15 per cent from 

hydral and nuclear power. Thereby, thermal power plants in India forms major energy source which uses coal as 

the primary fuel for power generation. During electricity generation using coal, huge volume of fly ash is 

generated as by product. Rayalaseema Thermal Power Plant (RTPP), Kadapa is coal based thermal unit producing 

1890 MW of electricity every year, which releases huge amount of fly ash into surrounding areas. Investigations 

were carried out to evaluate the ground water quality around Rayalaseema Thermal Power Plant. Ground water 

samples were collected from four radiant directions (north, south, east and west) and from each direction five 

samples were collected from four distances at 1.0, 2.0, 4.0 and 8.0 km from Rayalaseema Thermal Power Plant 

(RTPP).The ground water was alkaline pH and EC was within the permissible limits with appreciable quantities 

of Cl-, SO4
-2, CO3

-2, HCO3
-, Na+, K+, Ca+2 and Mg+2. The Sodium Adsorption Ratio (SAR) of groundwater falls 

under the category of good in all directions and distances. The mean Residual Sodium Carbonate (RSC) is < 1.25 

meq l-1 in the groundwater collected at four directions and distances thus becoming suitable for irrigation. The 

water samples at north, south, east and west direction was categorized as very high saline low sodium water (C3S1) 

but in east direction at 8.0 km radius and at 1.0 km radius of west direction was classified as very high saline 

medium sodium water (C3S2). 
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Groundnut cultivation in coastal sandy soils is a different system in its entirety when compared to the groundnut 

cultivation in regular red-sandy-loams and loamy-sands under irrigated condition. Adoption of higher seed rate 

followed by intensive application of fertilizers due to high sandy nature of soils and adoption of plant protection 

measures at weekly intervals makes the crop production a labour and capital intensive. Till date, TAG24, a short 

duration (90 days) variety is most sought after and highly adopted variety to the situation. Citing its short stature, 

it fits to the higher plant stand per square meter which is realized by adopting higher seed rate of 200- 225 kg per 

acre. However, the variety is highly susceptible to late leaf spot, rust and stem rot diseases which are prevalent 

after 60 days after sowing. In spite of the above factors, farmers are growing it due to the non-availability of 
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suitable variety that can replace the TAG 24 features. To find an alternative to TAG24, nine elite cultures of 

groundnut from Regional Agricultural Research Station, Tirupati were tested at Ramatheertham (V), Vidavaluru 

(M), SPSR Nellore district of Andhra Pradesh during early Kharif, 2021. Of which, TCGS1694 (Visishta) 

recorded higher pod yield of 3599 kg/ha with a shelling of 70% compared to TAG24 (3462 kg/ha. and 72% 

shelling). Interestingly, the maturity period of TCGS 1694 (97 days) is also comparable to TAG24 apart from 

possessing required major foliar disease resistance (FDR for late leaf spot and rust). The result was in concurrence 

when the variety was tested in a large scale demonstration during Rabi, 2021-22.With respect to the kernel 

characters, the quality attributes are as good as TAG24 and no differential response was noticed from the farmers 

when a field day was conducted at harvest stage. Thus, TCGS 1694 with added advantage of FDR, accepted by 

the farmers of Coastal Sandy Soils and is spreading in a vast area at rapid rate from farmer to farmer as an alternate 

to TAG 24 which in-turn can benefit the farmers with low cost of cultivation due to meagre foliar disease pressure 

in the variety.  
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Soil health card (SHC) is the most ambitious scheme of Government of India launched in 2015, to correct the 

fertilizer imbalances across farmer’s fields. The present study was carried out in Andhra Pradesh to analyse the 

farmer’s perception regarding soil health card as well as to see the constraints faced by farmers and non-farm 

stakeholders for effective implementation of the scheme in the study area. Likert scale technique and Garrett 

ranking techniques were used in the study for analysis. Factor analysis technique is used to priorities the number 

of statements by giving appropriate weightage to the factors considered after the factor loadings. Based on farmers 

perception it is evident that majority of the farmers are well aware of the soil health card scheme in the area and 

they have also perceived less fertilizer consumption in terms of macro nutrients which in turn has decreased their 

cost of cultivation and it also showed clear improvement in micronutrients application with evidence and the state 

of Andhra Pradesh complements the farmers with free micronutrients as they get the SHC issued. But the scheme 

following and evaluation was missing in terms of the certainty of yield to the farmers and timely scientific 

guidance to farmers. Further lack of timely availability of SHC was hindering the trust worthiness of farmers in 

the scheme as well as the extension officials. Difficulty in understanding the recommendations and lack of 

effective extension services to farmers were hindering the progress of the scheme in the state. Institutional 

constraints in terms of lack of adequate infrastructure and trained technical staff availability as and when required 

in the season, hindered the progress of the scheme. This in turn led to slow adaptation of SHC scheme among the 

farmers. In this regard it reflects on focusing efforts on removing the institutional constraints to aid the farmers 

for better use of SHC by imparting more training sessions with active participation of the stakeholders. 
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The study area Guntur district of Andhra Pradesh is endowed with a wide variety of soils having less fertile coastal 

sands to highly fertile and productive deltaic alluviums. The soils have been cultivated with well diversified 

cropping system including predominant crops such as paddy, cotton, chilly, maize, sorghum, pulses and oilseeds 

both under rainfed and irrigated ecosystems. The productivity of these crops is low when compared with state and 

national averages because of imbalanced and inadequate fertilizer use coupled with reduced fertilizer use 

efficiency under intensive agriculture. The productivity of soil depends upon the adequate and balanced amount 

of all the essential nutrients including the micronutrients. The deficiency of micronutrients in soil has become 

widespread in recent years and has resulted in low crop yields, more so after the introduction of high yielding 

crop varieties coupled with the use of high analysis fertilizers and increased cropping intensity. Keeping this in 

view, a systematic soil survey was conducted during 2019 and collected 670 representative surface soil samples 

from different mandals of Narasaraopet, Gurazala, Guntur and Tenali revenue divisions covering all types of 

cropping situations with the help of GPS to generate database on micronutrient status of soils. The soil samples 

were air dried, ground (< 2 mm) and micronutrients (Fe, Zn, Cu and Mn) were extracted by DTPA using the 

procedure outlined by Lindsay and Norvell (1978) and available boron by Azomethine-H method as described by 

John et al.(1975). The micronutrient status viz., zinc, iron and boron content in soils ranged from insufficient to 

sufficient with overall mean of 1.00, 1.49 and 14.5 ppm which is well above the critical limit of 0.8, 4.5 and 0.5 

ppm, respectively whereas manganese and copper content in all the four divisions was 100 per cent sufficient. 

The soils were predominantly deficient in zinc content (54%) followed by iron (28.4%) and boron (14%). The 

study revealed that available zinc and iron were the main constraints in limiting productivity of soils in study area. 
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A study was carried out to delineate different soil mapping units and generate soil map of Khajipalem village of 

Guntur district, a typical representation of coastal ecosystem of Andhra Pradesh using remote sensing and GIS. 

The high-resolution remote sensing data of Sentinel-2A satellite image pertaining to the study area were processed 

and georeferenced with Survey of India (SOI) toposheet. The base map was generated by transferring the 

important land features like roads, canals etc. extracted from topographic map covering the study area by 

digitization of the features in Quantum-GIS. The satellite data were visually interpreted based on image elements 

and digitally analysed for land use/land cover by k-means clustering algorithm and vegetation indices (NDVI and 
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NDWI) using band ratios. The major land use of the region was agriculture dominated with rice -pulse/ rice -

maize/ rice -fallow cropping sequence followed by inland aquaculture. Based on the satellite data and DEM 

derived products along with ground truth data, profile morphology and soil analytical data, the preliminary 

boundaries drawn were modified and soil map was generated with seven mapping units representing soils of 

Khajipalem revenue village. The dominant soil group categorized under Vertisols taxonomically was named as 

Khajipalem-2, which covered an area of 560.70 ha. The lowest area of 7.91 ha was covered by the mapping unit 

Khajipalem - 6 and the soils were classed under Entisols. The study concludes that geospatial tools facilitate initial 

delineation of soil interpretation units through visual and digital techniques considering the image elements 

thereby reducing the time consumed for soil survey and generation of soil map. 
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India is an agrarian economy with a large population base. Agriculture offers employment, food security and 

demand for industrial goods and services. The coastal area of the Andhra Pradesh is stretched about 968 kilometres 

from Pulicat lake of Tirupati district in the south to Icchapuram of Srikakulam district in the north along the Bay 

of Bengal. The vegetation of coastal Andhra Pradesh is classified into two types viz., strand (mat forming) and 

estuarine (mangroves) vegetation. Coastal areas are vital to many economic activities, including tourism, industry, 

agriculture and business. Further, coastal and estuarine areas of Andhra Pradesh are biodiversity hotspots. 

Although, coastal areas are highly valued, but the presence of weeds can reduce recreational amenity, affect sites 

of biodiversity and cultural significance apart from reducing the productivity of land. A weed is an unwanted plant 

growing in a place where some other plants are also growing or no other plant has grown at all. The plants growing 

in a wrong place are often referred to as weeds. Weeds are the most severe and widespread biological constraint 

to agricultural production systems and reduce crop yield as well as degrade quality of the produce besides raising 

cost of production in agriculture. Weeds are genetically labile and phenotypically plastic which enable them to 

pass through successfully in adverse habitats. Halophytic vegetation dominates in costal agro-ecosystems. These 

plants develop specific anatomical, morphological and physiological characteristics which enables them to 

perform their vital functions in the presence of large concentrations of harmful salts. The ability of some of these 

halophytes to resist high salt conditions is because of two main mechanisms viz., exclude the salt well in leaves 

(salt exclusion) and compartmentalize it in vacuoles (salt compartmentalization). The predominant weed flora in 

costal agro-ecosystems includes Eichornea crassipes, Typha angustifolia, Ipomea cornea, Alternanthera 

philoxeroides,Salvinia molesta, Mitch., Hydrilla verticillata and Ehrharta villosain aquatic ecosystems of costal 

sands and Cressacretica, Mikania micrantha, Phyllanthus maderaspatensis, Chrozophora rottleri, Parthenium 

hysterophorus, Lantana camara, Chromolaena odorata and Panicum disticum , Dinebra retroflexa and 

Saccharum spontaneum,Cyperusiria, Fimbristylis miliaceumin costal uplands. Management of halophytic and 

hydrophytic vegetation in costal ecosystems is very difficult due to its anatomical and physiological advantages. 

Chemical methods of weed management also failed to control certain weeds associated with costal agro-

ecosystems. Integrated weed management is the only option to manage the vegetation by involving all the stake 

holders. 

 



 

 

157 22nd - 25th February, 2023, ANGRAU, Regional Agricultural Research Station, Tirupati 

13th National Symposium of ISCAR – Fostering Resilient Coastal Agro-Ecosystem 

T6S8-AB21 

Soil Resources Characterisation of Prakasam District in Andhra Pradesh 

K. HEMA1*, M.LATHA1, Y.SUDHA RANI2 and P.V. GEETHA SIREESHA3 

1Agricultural College, ANGRAU, Bapatla, Andhra Pradesh – 522101 
2ANGRAU, Lam, Guntur, Andhra Pradesh - 522034 

 3Agricultural College, ANGRAU, Mahanandi, Andhra Pradesh – 518502 
*Email: hema_gs@rediffmail.com 

Characterization of soils is fundamental to all soil studies, as it is an important tool for soil classification, which 
is done based on soil properties. Soil characterization also helps to document soil properties at research sites, 
which is essential for the successful transfer of research results to other locations. Therefore, it is important to 
characterize the soil of the research site and further investigate the soil type. Soil fertility is related to the number 
of available nutrients. Some measure it by the yield capacity, and others took it to be a function of organic matter 
or even soil texture. In brief, soil fertility refers to the availability status of essential macro and micronutrients in 
the soil. In view of the finite nature of natural resources, their management in a sustained fashion has become an 
issue of primary concern. A system is sustainable when it improves or maintains the quality of soil, water and 
atmosphere. Soil resource characterization and classification is necessary for rainfed area of Prakasam district to 
suggest judicial and optimal agricultural land use planning, particularly in those areas where the lands remain 

unutilized for agricultural purpose. Prakasam district in Andhra Pradesh is located between 14°57 and 16°17 

North latitudes and 78°43 and 80°25 East longitudes. Soils in Prakasam district are mainly developed from 
granite-gneiss parent materials with calcareousness in some areas, while soils in some area developed from 
alluvial parent material. The study area is classified under semi-arid monsoonal climate with distinct summer, 
winter and rainy seasons. It receives a mean annual precipitation of 747 mm, of which about 93% is received 
during months of April to November. The mean annual temperature of the area is 29.49°C, with a mean summer 
and winter temperatures of 32.33°C and 26.09°C respectively. The District comprises three Revenue divisions 
viz., Ongole, Kanigiri and Markapur with a total of 56 mandals. A total of 700 soils samples collected along with 
GPS readings from three revenue divisions of Prakasam district and analysed the samples for physico-chemical 
and chemical properties. The soils were extremely acidic to strongly alkaline (4.35 to 9.44) in reaction. Electrical 
conductivity (0.10 to 2.70 dSm-1) values are normal in nature. Soil available nutrient status showed that low to 
high in organic carbon (2.0 to 177 mg kg-1), available phosphorous (5.15 to 72.0 kg ha-1) and available potassium 
(48 to1102 kg ha-1) and low to high in available nitrogen (105 to 608 kg ha-1). 
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Thermal power plants in India forms major energy source which uses coal as the primary fuel for power 

generation. During electricity generation using coal, huge volume of fly ash is generated as by product. Indian 

coal releases high ash into to the ambient medium than developed countries and contaminating the surrounding 
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ground water bodies. Power plants in India use 0.72 kg of coal to generate 1 kWh of electricity. Rayalaseema 

Thermal Power Plant (RTPP), Kadapa is coal based thermal unit producing 1890 MW of electricity every year, 

which releases huge amount of fly ash into surrounding areas. Investigations were carried out to characterize fly 

ash and to evaluate ground water around Rayalaseema Thermal Power Plant. Fly ash samples were collected at 

monthly intervals from Rayalaseema Thermal Power Plant and totally six samples were collected from December’ 

2021 to May’ 2022 directly from the electrostatic precipitators. pH of all samples were alkaline in nature. Highest 

nitrogen, phosphorus and potassium were observed in February, May and April’ 2022 respectively. The micro 

nutrients and heavy metals follows the order of Fe > Mn > Cu > Zn and Pb > Cd > Ag. Water samples were 

collected from four radiant directions (north, south, east and west) and from each direction samples were collected 

from four distances at 1.0, 2.0, 4.0 and 8.0 km from RTPP. Fluoride concentration in groundwater was within the 

permissible limit. The micronutrient and heavy metal concentration were within the permissible limit in all 

distances and directions which follow the order of Fe > Mn > Cu > Zn and heavy metal follow the order of Pb > 

Cd > Ag. The concentration of heavy metals in the groundwater is within the permissible limits as per the 

guidelines of WHO, 2006 and FAO, 1985. 
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A field experiment was conducted at Regional Agricultural Research Station, Anakapalle during 2021-22 to study 

the possibility of increasing the cropping intensity in single rice cropped areas of North Coastal Andhra Pradesh. 

Two rice varieties belonging to different duration groups i.e. long duration (variety RGL 2537) and medium 

duration group (variety MTU 1121) were raised during kharif and the sequence crops viz., Sunnhemp, Greengram, 

Pillipesara, Cowpea, Mustard and Safflower were taken up during rabi on residual moisture after harvest of paddy 

crop. The experiment was laid out in split plot design replicated thrice. Among the rice varieties MTU 1121 

recorded grain yield of 5208 kg/ha whereas RGL 2537 recorded grain yield of 5486 kg/ha. Among the sequence 

crops grown after rice during Rabi, sunnhemp gave 989 kg/ha and 822 kg/ha when sown after MTU 1121 and 

RGL 2537 rice varieties respectively. Whereas, cowpea gave grain yield of 756 kg/ha after MTU 1121 and 633 

kg/ha when sown after rice variety RGL 2537. Greengram gave 350 kg/ha and 268 kg/ha when sown after MTU 

1121 and RGL 2537 rice varieties respectively. Pillipesara gave 244 kg/ha and 197 kg/ha when sown after MTU 

1121 and RGL 2537 rice varieties respectively. Safflower and mustard could not come up after rice under zero 

tilled conditions on residual moisture. Significantly highest rice equivalent yield of 8311 kg/ha was noticed with 

medium duration rice followed by sunnhemp sequence. The similar trend was noticed with gross returns  

(Rs. 1,61,235 /ha) and B:C ratio (1.47). 
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Sesame is lead oil seed crop in North Coastal Zone of Andhra Pradesh and the optimum time of sowing is highly 

variable within the zone which might be due to recent climatic change because of which there is a possibility of 

extended optimum sowing window of this crop. Moreover, studies on optimum sowing time for white seeded 

sesame is very meagre with reference to North Coastal Zone. Hence, the present trial was taken up keeping in 

view the immediate need to identify the optimum sowing window. A trial was conducted to identify optimum 

sowing window for sesame in North Coastal Zone of Andhra Pradesh under irrigated conditions at Regional 

Agricultural Research Station, Anakapalle during Rabi 2020-21 and 2021-22. The treatments consisted of twelve 

treatments with two Sesame Varieties as main plots V1 – YLM 66, V2 – Swetha Til and six sowing dates D1 – 1st 

F.N of December, D2 – 2nd F.N of December, D3 – 1st F.N of January, D4 – 2nd F.N of January, D5 – 1st F.N of 

February and D6 – 2nd F.N of February in split plot design replicated thrice on red sandy clay loams. Thorough 

land preparation was done twice with cultivator followed levelling and planking. The crop was line sown at 30 

cm X 15 cm spacing in 4.5 m X 3.6 m plots. A fertilizer dose of 40-20-20 kg N, P and K /ha was applied to the 

crop. Pre emergence application of Pendimethalin @ 600 ml/ac was sprayed in 200 l spray volume within 3 days 

after sowing for control of weeds followed by one hand weeding at 30 DAS. Two irrigations were given to the 

crop at 30 DAS and before flowering. Need based plant protection sprays were given for management of sucking 

pests and phyllody at early stages of crop growth and for powdery mildew at later stages. Data was recorded on 

growth and yield parameters and were analysed as per the statistical procedures (Gomez & Gomez, 1984). The 

experimental results during the both the years revealed that, among two sesame varieties brown seeded variety 

YLM 66 has taken more no. of days to attain 50% flowering and maturity compared to Swetha til. With regard to 

different sowing days 2nd F.N of February has taken more number of days to attain 50% flowering and maturity 

while 2nd F.N December has taken least number of days to attain 50% flowering. Plant population at maturity was 

more in YLM 66 and among dates of sowing with 1st F.N of December. No significant difference between varieties 

in case of number of capsules per plant but varied with sowing dates and was highest with 2nd F.N of December. 

Similar studies by Muhammad Tahir et al. (2012) also revealed that early sowing produced significantly more 

number of capsules per plant than late sowing. Significantly higher seed yield (750 kg/ha) was recorded with 

brown seeded variety YLM 66 compared to white seeded variety Swetha til. Among different sowing dates 2nd 

F.N of December recorded higher seed yield (897kg/ha) and least seed was yield recorded with sowings done in 

February. The results of the trial revealed that optimum sowing time for sowing of Sesame under irrigated 

conditions in North Coastal Zone is second fortnight of December. Among the varieties, brown seeded variety 

(YLM 66) gave significantly higher seed yield than White seeded Variety (Swetha til) and was found suitable to 

NC zone. For brown seeded Sesame, YLM 66 sown during first fortnight of December to first fortnight of January 

gave higher seed yields as compared to other dates of sowing. Delay in sowing beyond first fortnight of January 

for brown seeded sesame and beyond second fortnight of December for white seeded sesame reduced the seed 

yield significantly. For white seeded sesame, sowing during second fortnight of December gave higher seed yield. 

The benefit cost ratio recorded higher with YLM 66 compared to swetha til and with 1st F.N of December. 

According to Swami Chaitanya et al (2022) among the factors necessary for successful production of crop, time 

of sowing can have a major effect on final size of plants and the yield. Optimum sowing time may vary from one 

variety to another and also from one region to another due to variation of agro-ecological conditions. Yield 

decreases progressively with the delay in planting from optimum time of sowing. 
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Adopting optimal seed rate and judicious application of fertilizers can make groundnut cultivation more profitable 

to farmers leading to improved livelihoods and sustainability of agro ecosystems in coastal sands. Field 

experiment was conducted at coastal sands of Muttukur village in SPSR Nellore district of Andhra Pradesh during 

Rabi 2018, with an objective to find out best management practices for higher economics of groundnut. The 

groundnut cultivars Dharani, TCGS-894, TCGS-1694, Nithya haritha, Kadiri chitravathi, TAG-24 were sown 

under two treatments i.e. T1- Farmers practice (Seed rate - 300 kg/ha, Spacing - 11.25 cm X10 cm, Gypsum- 500 

kg/ha applied at the time of flowering) T2- Recommended package of practice (ICM) developed by ANGRAU 

includes (Spacing: 22.5 cm X 10 cm, Soil Test Based fertilizer application, Seed treatment with time lag of 10-15 

minutes in the order of i) Imidacloprid 600 FS @2 ml/4 ml of water per kg of seed followed by ii) tebuconazole 

@1g/kg seed followed by iii) seed treatment with Trichoderma viride @4g/kg seed). The trial was conducted in 

farmer’s field by taking large plot size. An ANOVA test conducted to see if there are differences between 

treatments using SPSS statistical software. Experimental results revealed that highest yield parameters viz., 

Number of pods per plant (9.8), 100 pod weight (100.3 g) recorded in ICM practice with groundnut pod yield of 

5,350 kg/ha. Where as in farmer’s practice, low number of pods per plant (9.0), 100 pod weight (98.5 g) with pod 

yields of 4,632 kg/ha recorded. Haulm yield showed reverse trend, 7,459 kg/ha in farmer’s practice and 6,214 

kg/ha in ICM package. Economic returns showed that, highest net returns of Rs. 2,09,999/ha with B:C ratio of 3.5 

was recorded with integrated crop management of ANGRAU package compared to farmer’s practice which 

recorded lowest net returns of Rs. 1,60,500/ha with B:C ratio of 2.7. Higher seed rate used in farmer’s practice 

(325 kg/ha) compared to ICM of ANGRAU (200 kg/ha) resulted in lower pod yield and higher cost of cultivation. 
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Optimization of Plant Stand and Fertilizer Requirement for Groundnut Grown in 

Coastal Sands of Nellore District of Andhra Pradesh 
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Regional Agricultural Research Station, ANGRAU, Tirupati, Andhra Pradesh – 517502 
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Farmers are using high seed rate combined with indiscriminate use of fertilizers leading to high cost of cultivation 

in coastal sand belt of Andhra Pradesh. Field experiment was conducted at coastal sands of Ramathirtham village 

in SPSR Nellore district during Rabi 2014-2015 with an objective to find out optimum fertilizer requirement and 

optimum plant population for groundnut grown in coastal sands of Nellore district. The experiment was laid out 

in Randomized Block Design and replicated thrice. The groundnut crop was sown at different seed rates with 

different fertilizer levels i.e. Seed rate @ 300 kg ha-1 + 150% RDF, Seed rate @ 200 kg ha-1 + 150% RDF, Seed 

rate @ 300 kg ha-1 + 100% RDF, Seed rate @ 200 kg ha-1 + 100% RDF and Farmers practice.(Seed rate 300 kg, 

125 kg N in 5 splits with 10 day interval, Ammonium sulphate 26.2 kg at 50-60 DAS, 13-0-45 and 19-19-19 @ 

mailto:s.tirumalareddy@angrau.ac.in
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2.5 kg each , MOP @250 kgha-1 ). Experimental results revealed that farmer’s practice recorded the highest 

number of pods per plant (10.9) and groundnut pod yield of 3,810 kg ha-1. Whereas seed rate @ 300 kg ha-1 + 

100% RDF recorded the highest 100 pod weight (81.0 g), and shelling percent (76.06) with pod yield of 3,680 kg ha-1. 

The lowest pod yield of 3,315 kg ha-1 was recorded in seed rate @ 300 kg ha-1 with 150% RDF. Economic returns 

showed that, seed rate @ 200 kg ha-1 with 100% RDF (30 kg N: 40 kg P2O5 : 50 kg K2O ha-1 ) recorded the highest 

net returns of ₹ 1,32,681 ha-1 followed by farmers practice which recorded net returns of ₹ 1,31,321/-ha-1. The 

lowest net returns of ₹1,10,196/- ha-1 were recorded with seed rate @ 300 kg ha-1 with 150% RDF. 

 

T6S8-AB27 
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Andhra Pradesh 
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P. MAHESWARA REDDY, K. JOHN and L. PRASANTHI 
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Coastal sandy soils are usually characterized by its high porous nature and thus possess poor fertility status. High 

porosity of sandy soils does not support robust plant stature, which is normal growth habit of groundnut. Hence, 

the prime requirement of the coastal sandy soil ecology in groundnut cultivation is developing short duration and 

short statured cultures. The variety, TAG 24 is a short duration (90 days) and short statured genotype, is widely 

cultivated and highly adopted to the entire coastal sandy soil ecology of Andhra Pradesh in general and SPSR 

Nellore in particular. However, it is highly susceptible to foliar diseases (late leaf spot and rust) and stem rot 

disease. Therefore, the farmers adopt higher seed rate followed by intensive crop management practices to 

maintain proper crop stand thereby to realize higher productivity. In this context, to find an alternative to TAG 

24, thirty-six genotypes that involve released varieties and advanced breeding lines along with two early duration 

(90 days) checks viz., Rohini and TAG 24 were tested in augmented block design at Ramatheertham (V), 

Vidavaluru (M), SPSR Nellore district of Andhra Pradesh during Rabi, 2021-2022. Significant differences were 

recorded among the entries for pod yield, kernel yield, shelling percentage, 100 pod weight and 100 kernel weight 

of the tested entries, TCGS 1694 recorded higher pod yield of 4683 kg/ha with a shelling of 75% compared to 

TAG 24 (2327 kg/ha, 80% shelling) followed by UBEK 21-43 (4156 kg/ha, shelling 82%), UBEK 20-32 (3990 

kg/ha, shelling 82%), UBEK 21-76 (3844 kg/ha, shelling 82%) and TCGS 2333 (3885 kg/ha, shelling 79%). 

Although all these entries were observed to be maturing on parwith TAG 24, the entry TCGS 1694 alone showed 

tolerance to both foliar diseases viz. late leaf spot and rust. Hence, from the study, it can be summarized that the 

entry TCGS 1694 can be promoted as an effective alternate variety for TAG 24 to cultivate in coastal sandy soils 

of Andhra Pradesh.  
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Rainfed Conditions in Western Mandals of Chittoor district 

SAHAJA DEVA*1, PRASANNA LAKSHMI RAVURI2 and M. K. JYOSTHNA1  

1 Krishi Vigyan Kendra, ANGRAU, Kalikiri, Annamayya, Andhra Pradesh – 517234 
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On-Farm Trials on Yield enhancement in redgram through basal application of Potassium and Zinc sulphate were 

conducted in sandy loam soils under rainfed condition in western mandals of Chittoor district during 2017-18 to 

2019-20 in 5 farmer’s fields in 2.0 ha during each year. Treatments comprised of basal application of Nitrogen @ 

20 kg/ha, Phosphorus @ 50kg/ha, Potash @ 60 kg/ha and Zinc sulphate @ 25 kg/ha were applied to Redgram. In 

check plot FYM @ 20 q/ac was applied. Yield attributes viz. number of pods/plant (223), 100 seed weight  

(11.1 g), yield (4.2 q/ha) and B: C ratio (1.1) were significantly higher in case of treatment plot compared to check 

plot with number of pods/plant (194.3), 100 seed weight (9.2 g), yield (3.3 q/ha) and B: C ratio (1.0). 
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Lime application is often recommended to increase the crop productivity on acidic soils. To ascertain the 

individual and synergistic effects of lime application on maize productivity, a field experiment was undertaken 

on an acid Alfisols (pH 5.0) of RARS, Chintapalle high altitude zone of Andhra Pradesh during 2017-18 and 

2018-19. Field experiment consist of eight treatments (T1: Control, T2: RDF, T3: T2+ 100% Lime requirement, T4: 

T2+ 75% Lime requirement, T5: T2+ 100% Lime requirement + FYM 5t ha-1, T6: T2+75% Lime requirement + 

FYM 5t ha-1, T7: T2 + FYM 5 t ha-1, T8: FYM 5 t ha-1) in randomized block design with three replications. During 

2017-18, application of recommended NPK dose (80, 60 and 40 kg/ha of N, P2O5 and K2O) with 100% Lime 

requirement and FYM 5t ha-1 showed highest maize yield (12.62 t ha-1 ) followed by T2+ 100% Lime requirement 

(12.01 t ha-1) over the control. With respect to other plant characters, comparatively more cob length (16.46 cm), 

number of grains per cob (473.3) and test weight (29.7g) at RDF+100% LR + FYM 5 t ha-1 and Post-harvest soil 

samples showed higher availability of nutrients in respect of soil available N (473.3 kg ha-1), avail. P205 (38.40 

kg ha-1) and avail. K2O (162.6 kg ha-1) received with RDF+100% LR+FYM 5 t ha-1 same trend was observed in 

2018-19. The highest cob length (23cm), No. of grains per cob (380) and test weight (51.4g) was recorded in 

RDF+100% LR + FYM 5 t ha-1 . Soil pH has shown Results of this study suggest that liming along with integrated 

nutrient management practices, if adopted properly, can lead to more than three-fold increase in maize 

productivity on acidic soils.  
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KVK Nellore conducted an on-farm trial (OFT) to assess the performance of paddy variety NLR-3041 in the 
Nellore district in 2018-19 on a 1.2-hectare area during the Rabi season. In the Nellore region, farmers have been 
cultivating the paddy variety BPT-5204 for years due to its cooking quality and market price. However, farmers 
are now facing problems with this variety as it is highly susceptible to blast and brown spot. To control these 
diseases, farmers are using pesticides indiscriminately, resulting in high cultivation costs and low net returns. 
NLR-3041 is a rabi-season-appropriate variety with a medium duration (135-140 days). Furthermore, this type is 
resistant to diseases such as blast and brown spot and has a good yield. It has a yield potential of 7 to 7.5 t/ha, 
which is expected to be 8 to 10% higher than BPT 5204. The cooking quality of this cultivar is identical to BPT-
5204. As a result of this variety's disease resistance and yield advantage, the cost of cultivation will be reduced, 
and producers will earn a greater profit than with BPT-5204. The results indicate that productive tillers per hill 
(21) and panicle length (21.2 cm) are significantly higher than those of BPT 5204. Percentage of Incidence of 
blast at PI state (4.33%) was less when compared to BPT 5204 where it was recorded as 25.83%. The yield of the 
rice variety NLR-3041 was 7032 kg/ha, which was 12.15 percent greater than that of BPT-5204. Reduced blast 
disease incidence and increased yield in NLR-3041 resulted in 7.7% reduction in cultivation costs, resulting in a 
higher B:C ratio (1.90) than the local favorite variety BPT-5204.Although the yield was high in NLR-3041, 
farmers faced problem in panicle emergence, grain size is not preferred by miller and hence acceptance was low.  

 

T6S8-AB31 

Biology of Fall Armyworm Spodoptera Frugiperda (Lepidoptera: Noctuidae), 

Invasive Pest of Maize in the Krishna Delta Ecosystem 
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Regional Agricultural Research Station, ANGRAU, Lam, Guntur, Andhra Pradesh – 522034 
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The fall armyworm (Spodoptera frugiperda (JE Smith); Lepidoptera, Noctuidae) native pest of America invaded 
India in 2018, causing heavy damage to maize. The pest has undergone unprecedented behavioral changes after 
migration to India. Hence, there is every need to study the pest's biology region-wise to develop suitable IPM 
strategies. The biology of the fall armyworm, Spodoptera frugiperda was studied in coastal agroecosystems of 
Andhra Pradesh at RARS, Lam, for three consecutive years from 2019 to 2021. The egg masses collected from 
the maize crop were reared for one generation in laboratory conditions and kept in plastic containers with muslin 
cloth fed with freshly chopped maize leaves. The emerging adults were allowed to mate in cages. Each mating 
pair was separated and kept in a separate container. The no. of egg masses laid by each mating pair was recorded. 
The fecundity ranged from 92 eggs in 2019 to 636 eggs per female in 2020, with an average of 307.3 ±81.3 found 
in 4-6 baches each of 55 to 240 eggs. The average egg-hatching period was 3.23 + 0.14, ranging from 2 to 4.7 
days. The average larval period, pupal period, and adult periods were 18.3 + 1.67, 8.4 + 0.97, and 7.8 + 1.23, 
respectively. There were six larval instars and the first, second, third, fourth, and fifth duration and sixth larval 
instars were 2.2±0.40, 2.3±0.14, 2.4±0.11, 2.8±0.14, 3.4±0.13 and 4.1±0.21 days, respectively. 
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Unmanned Aerial Vehicles (UAV) have revolutionized Indian agriculture by optimizing the use of inputs 
precisely for several purposes like spraying, seeding and fertilize and has the potential to reduce the input costs 
and can have better and rapid control of pests and diseases by overcoming the labour shortage menace in Indian 
Agriculture. The cotton crop stands in the third place in terms of area and provides direct livelihood to 6 million 
farmers and about 40- 50 million people are employed in cotton trade and processing. Cotton hybrids, which are 
generally grown in in Krishna delta region like Bt cotton, succumb to yield loss due to the sap feeders spread 
throughout the growing season, right from seedling emergence to harvest, as the biotic potential of sucking pests 
being high, they are a potential threat to Bt-cotton (Biradar and Venilla, 2008). Chavan et al. (2010) also reported 
28.13% avoidable yield loss due to major sucking pests in cotton. As acetamiprid is abroad spectrum, systemic 
and contact insecticide that is widely used as a replacement insecticide of oraganophosporous. The precise 
structure of acetamiprid is that of a chloronicotinyl compound and it has been shown to be a potent against 
the nicotinic acetylcholine receptors in insects. The precision substance delivery mechanism of drone spraying 
offers vast opportunity to reduce the pesticide consumption with maximum bioefficacy for controlling the sucking 
pests complex, like jassids. The present study conducted on cotton crop to manage jassids with acetamiprid at 
100% Recommended Dose of Pesticide (RDP) with human back pack sprayer and Unmanned Aerial Vehicle 
(UAV), 75 % RDP with UAV, 50% RDP with UAV and Control plot for asserting the efficacy of the chemical 
when sprayed at low volume spraying (25 L per ha) using UAV. This study revealed that the normal dosage in 
cotton for controlling jassids is 100 g in 500 L of water with human back pack motorized sprayer for one hectare. 
The spray fluid volume applied with human back pack motorized sprayer is 500 L ha-1, whereas with a kisan drone 
standardized by Acharya NG Ranga Agricultural University, Andhra Pradesh i.e. ANGRAU – PUSHPAK, a total 
of 25 L ha-1 spray fluid volume is found sufficient to cover 1 ha with uniformly carrying the pesticide substance 
to the crop canopy along with the active-ingradient. The study revealed that during kharif 2021, the pre-treatment 
population of jassids was uniform and non-significant among treatments with a range of 16.6 to 17.2 jassid 
population/ 3 leaves /plant. 100 % Recommended Dose of Pesticide (RDP) with UAV and 75 % RDP with UAV 
showed significant performance in managing jassids with mean of 3.57 and 5 jassids/ 3 leaves/plant which 
revealed at par with each other showing best performance of UAV spraying with 75% RDP. Sprayiing with human 
back pack motorised sprayer shows significant control of sucking pests over 50 % RDP using UAV with 58 % 
reduction percentage and only water spray with UAV, i.e. check. During Kharif 2022, based on the 7 Days after 
spraying (DAS), the mean decrease of jassids damage was highest in 100 % RDP with acetamiprid spray with 
UAV reduction percentage of 76 % followed by 75% RDP with acetamaprid spray with UAV with reduction 
percentage of 73 % with no significant differences between them. However, both these treatments were 
significantly superior over 100% RDP with acetamiprid spray by human back pack spray (52%) decrease in jassids 
damage. This treatment however is significantly superior when compared to 50% RDP with jassid spray by UAV 
(12.03%) with respect to jassids damage reduction over water spray by UAV. This is in coherence with Qin et 
al.’s research on wheat pest control shows that the control efficacy was 72%–74% from 3 to 10 days after UAV 
spraying, and the control effect is good and the persistence period is long. The opportunity for reduction in 
pesticide dosages, when sprayed with UAV is attributable to control of drift through optimum height, speed and 
width of spraying when compared to power sprayer / knapsack sprayer.  
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Assessment of Soil Health in Major Cropping Systems of Chittoor District, 
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Soil is a source of infinite life and it is a medium for growth of all crops. It helps to provide basic needs for growth, 

development and production of crops on which the entire nature survives. Multiplicity of cropping systems has 

been one of the main features of agriculture and it is mainly attributed to prevailing socio-economic situations of 

farming community. Major cropping systems grown in Andhra Pradesh are rice-rice, rice-maize, rice-pulses, rice-

groundnut, red gram-groundnut, castor-groundnut, cotton-chickpea and pearl millet-lucerne-maize, which 

accounts for about 90 per cent of total area of the state. Cropping systems, including crop diversification, crop 

rotation and intercropping, related agronomic practices used in agriculture impact soil health and quality from 

various spatial and temporal aspects (Vukicevich et al., 2016). Cropping systems were initially designed to 

maximize yield from agro-systems, but modern agriculture has become increasingly concerned about the 

environmental sustainability of cropping systems. Soil health is used as a synonym of soil quality. Soil capacity 

cannot be measured directly, but must be inferred from measuring changes in its attributes of ecosystem referred 

as indicators such as pH, EC, cation exchange capacity, aggregation, water holding capacity, available nutrients, 

soil organic matter, microbial population, soil enzymatic activities etc. The goal of soil health maintenance is to 

ensure long-term stable high productivity and environmental sustainability of cropping systems. The soil quality 

index (SQI) helps to assess the soil quality of a given site or ecosystem and enables comparisons between 

conditions at field level under different land uses and management practices. 
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Pigeonpea (Cajanus cajan L.) is one of the important protein rich pulse in the tropics and subtropics and is the 
second most important pulse crops of India after chickpea. The crop is mostly cultivated during kharif season 
under rainfed conditions with an area of around 8000 ha in both the districts of YSR and Annamayya of Andhra 
Pradesh. Moisture stress especially during terminal growth stages and fusarium wilt are major production 
constraints resulting in significant yield reduction. To mitigate these problems, a new medium duration variety of 
Pigeonpea i.e. LRG 52 (155-160 days duration) was released by RARS, Lam, ANGRAU in the year 2015 and 
was introduced in alfisols of YSR and Annamayya districts through Frontline Demonstrations (FLDs) by 
DAATTC, Utukur, Kadapa in kharif season during three consecutive years of 2018, 2019 and 2020. The 
demonstration plots cover 6.0 ha with 15 locations by the active participation of farmers with an objective of 
varietal replacement with improved variety (LRG-52). At each demonstration plot, improved variety with high 
yield potential is compared with LRG-41 (180 day duration) which is cultivated since long time in the districts. 
The yields of Pigeonpea under demonstration plots are significantly higher than the farmers practice plots during 
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all three years. The per cent increase in seed yield over farmer’s practice was about 10.57, 11.12 and 3.96 during 
the year 2018, 2019 and 2020 respectively with average increase of 9.36 per cent in demonstration plots. Yield 
attributes viz., number of branches plant-1 and pods plant-1 were significantly higher in case of LRG-52 compared 
to LRG-41. Similarly, gross returns, net returns and benefit cost ratio were significantly higher with LRG-52 over 
LRG-41. Present study clearly indicated that the yield of pigeonpea can be boost up by adoption of improved 
variety LRG-52 as it can avoid terminal moisture stress and fusarium wilt disease. 
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Field experiments to identify prevailing rice gall midge biotype were conducted at Agricultural Research Station, 
Nellore during Kharif, 2015-2021. A set of 17 standard differentials representing five groups identified to 
characterize the prevailing gall midge biotype in the country provided by Indian Institute of Rice Research (IIRR), 
Hyderabad were sown at Agricultural Research Station, Nellore, coinciding with the peak incidence of gall midge. 
Each differential was planted in a single row consisting 22 hills with spacing of 20x15 cm between rows and 
plants, respectively. For every ten test entries susceptible check TN 1 were sown. Observations on total number 
of tillers and number of silver shoots were recorded at 30 and 50 days after transplantation (DAT). Per cent 
damaged plant with silver shoots and per cent silver shoots were calculated. From the results of over the years of 
testing, the gall midge population of Nellore is following the reaction pattern of biotype 6 which was consistently 
less virulent/avirulent on W 1263 (Gm1 gene for resistance) of group I rice gene differential and moderate to 
highly virulent on MR 1523 (Gm11 gene for resistance) of group III. But there were some variations within the 
group II and IV and reaction of these groups were less stable over the years, they were resistant one year and 
susceptible in the next year. However, DUKONG 1 (Gm6 gene for resistance), BG 380-2 (Gm10 gene for 
resistance) of group II and RP 2068-18-35 (Gm3 gene for resistance), Abhaya (Gm4 gene for resistance) of group 
IV were more virulent to the existing gall midge population consistently over the years of study.  
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Sugarcane smut caused by the fungus, Sporisorium scitamineum is one of the major diseases of sugarcane 

worldwide, causing significant losses in productivity and profitability of this perennial crop. The disease cause 

yield losses that vary between 20-77% depending on the cane varieties, growing management practices and 



 

 

167 22nd - 25th February, 2023, ANGRAU, Regional Agricultural Research Station, Tirupati 

13th National Symposium of ISCAR – Fostering Resilient Coastal Agro-Ecosystem 

prevailing environmental conditions. The airborne teliospores are the primary mode of smut spread around the 

world and across cane-growing regions. Though the disease can be managed by use of chemicals, but keeping in 

mind, the ill effects of chemical management and its role in causing the environmental pollution, eco-friendly 

approaches with low cost technology should be adopted. Effective management of the disease has been advocated 

mainly through the usage of resistant varieties and to a lesser extent by agronomic practices. Therefore, screening 

of sugarcane clones against smut disease is a prerequisite in the varietal development Programme before releasing 

varieties and finally recommended for commercial cultivation. The present study was conducted to evaluate fifty 

one sugarcane clones for resistance to smut based on percentage of infected clumps by artificial inoculation i.e., 

dipping two budded setts in smut spore suspension. The experiment was conducted during 2019-20 and 2020-21 

at Agricultural Research Station, Perumallapalle. Among the fifty one clones tested, thirty eight clones showed 

resistant to moderately resistant reaction (up to 10%), seven entries showed moderately susceptible reaction 

(Incidence level <20%), four entries showed susceptible reaction (Incidence level <20%) and two entries viz., 

2018T292 and 87A298 showed highly susceptible reaction (Incidence level >30%). it can be concluded from the 

study, the clones showing resistant or moderately resistant reaction can be recommended for commercial release 

and cultivation while clones showing Moderately Susceptible (MS) to Susceptible (s) and highly susceptible (HS) 

reaction to smut should be dropped for commercial release and cultivation. 
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Agriculture is a dominant sector in Andhra Pradesh. It employs nearly 55 percent of the total labour force and 

generates the bulk of market exchange. Giving the poor performance of the agricultural sector in relation to the 

fast-growing population, intensification of agriculture is the critical aim of the study to find production potential. 

The objective is to assess the production potential and capability index based on the soil characteristics of 

Varathuru watershed. The Study area lies between 10°05′N and 13°30′N latitudes and 75°30′E and 79°45′E 

longitude. The total geographical area under study is about 2695.62 ha. The average rainfall in the district was 

923.48mm Fifteen (15) soil mapping units at phase level were identified in Varathuru watershed and were mapped 

into ten (10) soil series in semiarid ecosystems of Varathuru watershed in Chittoor district, under varying land 

uses were evaluated for actual and potential productivity. The actual productivity index of soil series of the study 

area varied from 6.89 to 53.87 and Potential productivity index of the studied soil series ranged from 30.78 to 

76.95. The lowest productivity was observed in the soil series of VRT10 and the highest productivity was observed 

in the soil series VRT6. The soil series VRT2, VRT3 and VRT6 were grouped under good and the potential 

productivity were excellent. Productivity class whereas soil series like VRT1, VRT4, VRT5 and VRT8 were 

placed under average and the potential productivity were good. The coefficient of improvement in the present 

study was ranged from 1.43 (Soil series VRT2, VRT6 and VRT8) to 4.46 (VRT 9 and VRT 10). The revealed 

that, implementation of judicious soil management practices such as application of green manure/ FYM/crop 

residues/contour farming and contour bunding and mixing of soil with tank silt helps not only to achieve 

sustainable yields but also sustains the soil productivity. 
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Effect of Different Dates of Sowing on Sesame Yielding in YSR District 

V. SHILPAKALA, A. VEERAIAH, D. V. SRINIVASULU, P. NAGI REDDY, C. PRATHYUSHA, 

N. KRISHNAPRIYA and T. SWAMI CHAITHANYA 

Krishi Vigyan Kendra, Utukur, Kadapa, Andhra Pradesh – 516003 

*Email: v.shilpakala@angrau.ac.in 

Sesame (Sesamum indicum L.) is one of the most important oilseed crops grown next to groundnut in YSR district 

of Andhra Pradesh. The productivity of sesame in the district is low and attempts were madeto increase the area 

and improve the productivity by adopting high yielding variety along with integrated crop management (ICM) 

practices. The ICM practices including sowing of improved variety YLM 66 (6 kg/ha), seed treatment with 

Carbendazim @ 3 g/kg seed + neem oil 1500 ppm @ 5 ml/L application at 25-30 DAS+ arrangement of white 

sticky traps @ 25/ha to monitor sucking pest vectors + spraying of Imidachloprid @ 0.4 ml/L of water at flowering 

to pod formation stage for insect management + spraying of Myclobutanil @ 1 g/L for control of powdery mildew 

was demonstrated in farmer’s field. When the date of sowing was compared with the yielding pattern the results 

revealed that increase in seed yield over farmers’ practice was 30.66, 16.35 and 34.15 percent during 2019-20 

(December, 2019), 2020-21(February, 2021) and 2021-22 (January, 2022) respectively. In terms of economics, it 

was observed that demo practices recorded higher net returns/ha compared to farmer’s practice during the years 

2019-20, 2020-21 and 2021-22. The benefit cost ratio during 2019-20, 2020-21 and 2021-22 was 4.03, 4.01 and 

3.59, respectively. The percent yield increase indicates that the farmers can grow for sowing in the months of 

December and January for getting increased yield and returns in YSR district. 

 

T6S8-AB39 

Effect of Planting Density and Nutrient Management on Yield and Economics of 

Maize Hybrids during Rabi Season in Godavari Zone of Andhra Pradesh 

V. SUJATHA1*, I. SUDHIR KUMAR1, P. MUNIRATNAM1, B.S.N.S. GOWTHAM KUMAR1, S.L. JAT2, 

A. K. SINGH2 and M. BHARATHALAKSHMI3 

1Agricultural Research Station, ANGRAU, Peddapuram, Kakinada, Andhra Pradesh – 533437 
2ICAR-Indian Institute of Maize Research, PAU Campus, Ludhiana – 141004 

3Regional Agricultural Research Station, ANGRAU, Maruteru, Andhra Pradesh – 534122 
*Email: sujatha.agro12@gmail.com 

Maize, the queen of cereals, occupies a pride place among the cereal crops in India. It has emerged as third most 

important food crop after rice and wheat in the India. The wide ecological adaptability favours the crop round the 

year in almost all parts of India and has diversified uses inhuman food, animal feed and as a source of large 

number of industrial by products and is therefore, called as “miracle crop”. Maize yield is function of climate, 

soil, variety and cultural practices. It is an established fact that higher grain yield depends on optimum plant 

density, adequate fertilizer application and also varietal performance. Therefore, Field studies were carried out 

atAgricultural Research Station, Peddapuram, Kakinada District during Rabi, 2020-21 in sandy loam soils to study 

the effect of varying planting density and nutrient levels on prerelease late maturity maize genotypes. The pre-
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release maize genotypes were tested at two densities (60 x 20 cm and 50 x 20 cm) and two nutrient levels (100% 

RDF and 150% RDF). The experiment was laid out in split-split plot design with three replications. The results 

revealed that thehigh density planting (50 x 20 cm) recorded higher grain yield (8220 kg ha-1) as compared to low 

density planting. Among the different nutrient levels tested, 150 % RDF (360-120-120kg NPK ha-1) recorded 

significantly higher grain yield (8546 kg ha-1) over 100 % RDF (240-80-80 kg NPK ha-1). The late maturity maize 

genotype IT 8582 recorded significantly higher grain yield (8836 kg ha-1), net returns (Rs. 97,944 ha-1) and B:C 

ratio (2.49). Based on the results, it can be concluded that maize hybrid IT 8582 under 50 x 20 cm spacing with 

150% RDF was found good for achieving. 

 

T6S8-AB40 

Studies on Physical Properties of Black Soils in Chinnapalem Village at 

Guntur District of Andhra Pradesh 

R.S. RAGHU1*, P.R.K. PRASAD2, K.V. RAMANA3 and M.V.S. NAIDU4 

1 Agricultural College, ANGRAU, Bapatla, Andhra Pradesh – 522101 
2 Agricultural Research Station, Amaravathi, Andhra Pradesh – 522007 

3PPEG, NRSC, Balanagar, Telangana – 500018 
4S. V. Agricultural College, Tirupati, Andhra Pradesh – 517502 

*Email: raghuagri7593@gmail.com 

The physical properties of soils of Chinnaplem village at Guntur district of Andhra Pradesh were investigated 

during 2018-20 for evaluation of soil resources for optimizing their use and enhancing the productivity. Its 

geographic limits are from 160 23’ 22.773” to 160 20’ 47.612” N latitudes and 800 38’ 38.892” to 800 41’ 54.958” 

E longitudes with average elevation of 16 meters (52.4934 feet) and geographical area of 1503.94 ha (15.0394 

km2). The major crops grown in this village include Paddy, Maize and Sorghum. The soils occurring in this village 

are deep black soils. Its climate is semi-arid tropical monsoonic climate with a mean annual rainfall and air 

temperature of 828.19 mm and 29.54°C, respectively. However, distinct summer, rainy and winter seasons were 

existed in the study area. A detailed soil survey was conducted in study area using toposheets 1: 50,000 scale base 

map and satellite imagery and collected three hundred six soil samples at both surface (0-15 cm) and subsurface 

(15-30cm) from different locations using grid map having approximate grid interval of 500 m during the month 

of May, 2018 (before onset of monsoon). The sampling point locations were recorded using hand held GPS 

(GAGAN). The results of the study area revealed that texture of the surface soils varied from sandy clay loam to 

clay. Major portion of surface samples of study area occupied by clay (86.93 %) followed by sandy clay (11.11 

%) and sandy clay loam (1.96 %) while, in sub-surface soils were clay in nature in all the location. The colour of 

surface and sub-surface soils varied from black to dark grayish brown. The bulk density values of the soils were 

low at surface compared to subsurface layers. Water holding capacity and volume expansion values varied 

according to clay content. 
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Soil Quality Assessment in Delta Area of West Godavari, Andhra Pradesh 

Using Principal Component Analysis 
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Soil quality and health is an essential factor in growing crops and many crops can only flourish with stable, 
nutrient-filled soil. Quality earth supports crops and enables them to provide the best yields, the World’s food 
sources depend on successful harvests. Agriculture survives off of quality earth, though each sector (industrial 
and personal) cultivates it through different methods. There is a chance of land depletion through farming 
techniques implementing by commercial agriculture that may lead to failed crops. However, small farmers aren’t 
without their troubles degraded soil affects them, too. Now-a-days Improving soil quality and health is crucial 
and vital challenge to keeping agriculture afloat globally. Hence soil health assessment has to be done periodically 
in the areas where rapid cultivation or farming activities were carried out. In this extent, delta region of west 
Godavari district in Andhra Pradesh where intensified farming activities will takes place at the same time much 
more land was converted to fish ponds has been chosen to estimate its soil health. Soil quality index for different 
mandals in that area was computed and compared. Soil quality index has been calculated by considering the soil 
quality indicators (minimum data set) selected through principal component analysis method (PCA). In present 
study, the mean SQI for each soil was determined from weighted mean SQI of individual soil, higher index scores 
were accepted to mean better soil quality. From the analytical values of soil quality index, it was found that the 
soil quality was poor in the areas where fish ponds existing and also lower values of soil quality were obtained 
along the sea coast. Sustainable agriculture and soil quality go hand-in-hand. Without one, the other can’t succeed. 
Hence keeping the food requirement for further generations in mind it is our bounded duty to protect the soil 
health in productive areas by restricting specific farming activities as agriculture can be improved by leaps and 
bounds by employing better ideas for soil management.  
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Exploring Valorization Potential of Water Hyacinth Biomass for Rural Andhra Pradesh 
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SRIKANTH RUPAVATHARAM 

ICRISAT, Hyderabad, Telangana – 502324 
*Email: aviraj.datta@icrisat.org 

 Infestation of water hyacinth in eutrophicated rural ponds is a major environmental nuisance across Andhra 

Pradesh, particularly in the coastal districts. Such infestation depletes the dissolved oxygen concentration, disrupts 

the natural bio-diversity and adversely impacts inland fisheries in the infested water bodies. Chronic water 

hyacinth infestation in the canals also hampers navigation and transport using boats. Complete eradication of this 

weed from an infested water body is difficult for this rapidly growing aquatic weed. Each plant produce more 
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than 4000 seeds and these seeds get deposited at the bottom of the infested water bodies where they remain viable 

for several decades. Periodic harvesting of water hyacinth and suitable utilization of the harvested biomass offer 

a sustainable solution to control this weed. The high moisture content makes transport of the harvested biomass 

to any centralized processing facility unviable. Hence, any business model involving valorisation of water 

hyacinth biomass needs to be decentralized and involvement of local stakeholders such as women SHG groups 

would be critical. The biomass can be utilized in bulk quantity for making compost, fish food or handmade paper 

as rural enterprise. Establishing market linkage for such water hyacinth based products using the suitable formal 

and informal channels is another important aspect which is important to make such rural enterprise viable. Often 

rural women SHGs are very good in making value added products however they lack the skill sets require to do 

proper branding and forward linkage. Macro-impact of such decentralized rural enterprises involved in producing 

value added products using water hyacinth biomass would be significant considering the potential to generate 

alternative livelihoods and augmentation of inland fisheries.  

 

T6S8-AB43 

Subabul based Silvi-Pastorial System Suitable for Prakasam District of Andhra Pradesh 

S. BHARATHI*, L. RAJESH CHOWDARY, G. SUBBA RAO, and B. PRAMILA RANI 

Agricultural Research Station, Darsi, Prakasam, Andhra Pradesh – 523247 

*Email: s.bharathi@angrau.ac.in  

A silvi-pastoral system with a suitable tree component like subabul and fodders as inter crops helps to retain 

environmental potential and also boosts the land productivity. An effective agroforestry system would work 

towards building integrated land use practices and systems that actively promote and enhance the beneficial 

interactions between trees and crops. Compared to the traditional mono-cropping technique, this aims to produce 

a more fruitful, long-lasting, and diverse output from the land. Because it has the potential to boost and stabilize 

yields in comparison to monocropping, intercropping of legumes, cereals and fodder crops is a promising theme 

in silvi-pastoral systems. The choice of intercrop is important as the economic returns depend on particular tree 

species (root system, canopy, allelopathy effect of litter etc.). In consideration of this, the current study was aimed 

to assess the effectiveness of various fodder crops as well as to quantify the yield and quality of fodder under 

Subabul based silvi-pastoral system at Agricultural Research Station, Darsi, Prakasam District since 2017–18 with 

eight treatments viz., T1: Subabul sole crop, T2: Subabul + bajra napier hybrid (1:4), T3 :Subabul + bajra napier 

hybrid + Stylosanthus hamata (1:3:1), T4: Subabul + BNH + Desmathus virgatus (1:3:1), T5: Subabul + 

Desmathus (1:4), T6:Subabul + Stylosanthus hamata (1:4), T7: Subabul + Pearl millet + Horsegram (1:2:1) and 

T8:Subabul + Sorghum + Horsegram (1:2:1) with three replications in randomized block design. The fresh fodder 

yield from subabul based silvi pastoral system for three years (2017-18 to 2020-2021) was found to be significant 

among different silivi pastorals. Among the different silvi pastoral intercrops, bajra napier hybrid and Stylosanthus 

hamata in the ratio of 3:1 recorded significantly higher fresh fodder yield of 2910 kg/ha followed by bajar napier 

hybrid + Desmathus virgatus (2855kg/ha).  
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Characterization, Classification and Evaluation of Soils in Semi-Arid Region of 
Narayanavanam Mandal in Chittoor District, Andhra Pradesh 

N. D. SHASHI, M. V. S. NAIDU*, T. G. KRISHNA and G. P. REDDY 

S.V. Agricultural College, ANGRAU, Tirupati, Andhra Pradesh – 517502 
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Seven typical pedons in semi-arid region of Narayanavanam mandal in Chittoor district of Andhra Pradesh were 
studied for their morphological, physico-chemical characteristics and evaluation of soils. These soils were slightly 
acid to strongly alkaline (pH 6.10 to 8.95), non-saline (0.13 to 1.43 dSm-1) and moderately shallow to very deep. 
Texture, organic carbon (OC), cation exchange capacity (CEC) and base saturation of the soils were found to vary 
from loamy sand to clay loam and clay loam, 0.03 to 0.74%, 14.20 to 39.63 cmol (p+) kg-1 soil and 44.18-98.54%, 
respectively. The soils were classified as Typic Rhodustalfs (pedon 1), Dystric Haplustepts (pedon 2), Typic 
Haplustepts (pedon 3), Typic Haplustalfs (pedon 4), Vertic Haplustepts (pedons 5 and 7) and Fluventic 
Haplustepts (pedon 6). Soils were low to medium in available nitrogen (69.0 to 351.94 kg ha-1), medium to high 
in available phosphorus (17.7 to 73.4 kg ha-1) and available potassium (140.2 to 616.5 kg ha-1) and sufficient in 
available sulphur (13.54 to 56.92 mgkg-1). The DTPA extractable Zn was found to be deficient whereas DTPA 
extractable Fe is sufficient to deficient. However, DTPA extractable Cu and Mn were sufficient. 
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Rice is the most predominant cereal crop in red and black soils of Ananthapuramu district during the kharif season 
which occupies nearly 30,000 ha. The crop has been growing under the irrigated conditions of canals, borewells 
and tanks in Anantapur district. The continuous application of saline and alkaline water to the paddy transformed 
the soils into saline and alkaline in nature. The productivity of paddy in these soils are limited due to presence of 
excess salts specially sodium and chlorine. Due to drought and dry conditions, the water evaporates from the soil 
surface leading to the precipitation of salts as a result soils are becoming saline. Paddy grown in these soils are 
recording very low yields. The on-farm testing of saline resistant paddy variety was conducted with MCM-109 
variety which was developed at Agricultural Research Station, Machilipatnam, Krishna district of Andhra 
Pradesh. The multi-location trails were conducted in different locations of Pamidi, Kallumadi, Kallur and 
Tarimala villages over the consecutive years of 2019-20, 2020-21 and 2021-22. The soil test results revealed that, 
the soil pH ranged from 9.02 to 9.16, Ec - 1.40, available Nitrogen -157 kg/ha, available Phosphorus - 39 kg/ha 
and available Potassium -290 kg/ha. The average yield of paddy in MCM-109 plots was recorded as high (5300 
kg/ha) when compared to the check variety MCM-100 where the yield was recorded as (4828 Kg/ha). The results 
indicated that there is 9.77 percent yield increase in demonstration plots (MCM-109) over the control plots (MCM-
100). An amount of Rs. 18880/ha was realized as additional income in demonstrations due to yield increments. 
Hence, the variety MCM-109 can be promoted in the paddy growing regions where saline and alkaline soils are 
predominant in Anantapuram Dt. through State Department of Agriculture, Extension functionaries and KVKs 
for enhanced and stabilized yields of paddy. 

mailto:mvsnaidu66@gmail.com
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NLR 3415: A Heat Tolerant Rice Short Duration Rice Culture 
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Rice is the second most important crop among cereals after wheat and covers around one tenth of the arable land 

in the world. Since rice is the staple food for over half of the world population and a major source of calories (35-

75%), an increase of 0.6-0.9% in rice production until 2050 is unavoidable due to increasing population rate 

(Carriger and Vallee, 2007). Heat stress has become a serious problem of agriculture in different localities around 

the world (Ahmad et al., 2016). It is an imperative environmental stress that restricts the plant growth, disturb its 

metabolic activities and production worldwide (Bakhtavar et al., 2015). Episodes of heat stress which have 

occurred in the past were predicted to occur more frequently by the end of this century (Semenov & Halford, 

2009). The increase in seasonal average temperature by 1°C reduces the yield by 4.1 to 10% in cereals (Wang et 

al., 2012). High temperature affects various growth related morpho-physiological parameters in plants (Hameed 

et al., 2012). NLR 3415 (IET 26775) is an advanced breeding line, derived from the cross NLR 34242 x NLR 

34449. It is of 120-125 days duration, photo insensitive and suitable to grow in summer (Early kharif) and Rabi 

seasons. It has got high temperature tolerance during Rabi and summer season. It has medium slender grain with 

straw glume colour. The plant is dwarf in nature having 85cm height with medium green foliage and possessing 

erect habit of leaves and panicle. It was tested in station trials from 2013-16 Early kharif season for 4 years where 

it recorded and average yield of 6550 kg/ha which is comparable with the best check 5785 kg/ha and it is 13.2 % 

increase over the check. It showed consistent yield performance during the years of testing. During 2017, IET 

26775 (NLR 3415) was tested in AICRIP physiology in seven locations where the crop was exposed to elevated 

temperatures from panicle initiation to maturity by covering with polythene tunnel. N22 is the known source for 

heat tolerance which has the ability to maintain 72% spikelet fertility when exposed to even 38oC for 6 hours at 

anthesis stage. NLR 3415 recorded low heat susceptibility index which is comparable to resistant check N22. The 

overall reduction in grain yield also 39.57% in NLR 3415 where as it was 41.37% in N22. The parameters viz., 

heat stress index, geometric mean productivity, stress tolerance index, mean productivity, yield index and yield 

stability index was relatively on par with the known drought/heat tolerant check N22.The genotype NLR 3415 

recorded <10% reduction in days to 50% flowering, days to maturity and Leaf area index; 10-15% reduction in 

shoot weight at flowering and harvest index; 15-20% reduction in panicle number and total dry matter production; 

25-30% reduction in spikelet number, leaf weight at flowering and stem weight at maturity and 39% reduction in 

grain yield and grain number respectively. The results of stability analysis based on Ysi values for yield under 

elevated temperature conditions revealed that, IET 26775 (NLR 3415) performed well across the locations 

(Annual Progress report on physiology, AICRIP, 2017). According to Kabitha et al (2022) there was less reduction 

in leaf area index in the genotype NLR 3415 (8%) compared with the resistant check N 22 (6.82%) and less 

reduction in stem weight in NLR 3415 whereas in N22 when the genotypes were exposed to elevated temperatures 

(1-3.50c increase in maximum temperature and 0.5-1.5oC in minimum temperature maintained under a plastic 

tunnel at panicle initiation stage to grain maturity stage). 
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2017 T 71- A Promising Early Sugarcane Clone for Andhra Pradesh 

K. R TAGORE*, M. HEMANTH KUMAR, B. VAJANTHA and T. M. HEMALATHA 
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An experiment was conducted at Agricultural Research Station, Perumallapalle, ANGRAU, Andhra Pradesh, in 

2021-22 to test the potentiality of certain early clones. Four clones were tested against three checks in randomized 

block design with three replications. The recommended package of practices was adapted. The data were collected 

on qualitative and quantitative characters. The clone 2017 T 71 recorded significant values for cane yield (168.20 

t/ha) and commercial cane sugar (21.86 t/ha) against the best check 2005 T 16 (141.51 t/ha, 17.34 t/ha). It has also 

recorded significant number of millable canes (92.3 thousands/ha) with single cane weight of 1.82 kg, cane 

diameter of 3.07 cm and cane length of 305 cm. The clone 2017 T 71 showed moderately resistant to red rot races 

CF 04 and CF 05 and moderately susceptible to CF 06. The clone 2017 T 71 has also yielded good quality jaggery. 

The clone 2017 T 71 needs to be tested in factory liaison farms across Andhra Pradesh before being recommended 

for commercial cultivation. 
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Insecticide Usage Pattern in Kharif Pigeon Pea in Chittoor District of Andhra Pradesh 
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The survey on insecticide usage pattern in Pigeon pea against pest complex was conducted during kharif, 2021. 

A total of 36 farmers were chosen from Chittoor district of Andhra Pradesh. In pigeon pea cropping pattern, 52.77 

per cent farmers were practicing as sole crop and 47.22 percent of them were practicing as intercropping with 

groundnut in the ratio of 7:1. The highest per cent of the farmers used OrganoPhosphate compounds (66.66 %), 

followed by Diamides (5.55 %) and carbamates (2.77 %) for the management of insect pests. About 25.07 per 

cent of the farmers had not practiced any insecticidal application. For insecticide application 30.55 per cent of the 

farmers were using Hand operated Knapsack Sprayer, 47.22 per cent were the petrol operated knapsack users and 

remaining 22.22 per cent were using power sprayer. About 47.22 per cent of the farmers had chosen the insecticide 

selection from the Scientists/Agricultural officer’s, 25.00 per cent of the farmers had chosen the insecticides 

directly from the dealers/salesman, while 13.88 per cent by the extension workers followed by own experience 

(11.11%). For measuring the chemicals, 11.11 per cent of them used measuring jar, while 55.55 per cent of them 

were used insecticide bottle cap and remaining 33.33 per cent were measuring the spraying chemicals on an 

average basis. Majority of the respondents (56 %) are mixing chemicals by pouring chemical into half-filled tank 

of water and later on, filling the tank with reaming required water, followed by mixing with wooden stick 

(33.33%) and Spray lance method (11.11 %).  
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Biofertilizers and Fertilizers 
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Biofertilizers are ready-to-use in live formulations that include active ordormant cells of effective strains of 

beneficial microorganisms, when applied to seed, soil, or root surfaces, mobilize the availability of nutrients by 

increasing biological activity in particular and colonise the rhizosphere, helping in an increase of microflora and 

in turn soil health. The nitrogenous biofertilizers are capable of fixing atmospheric nitrogen and includes 

Rhizobium, Azotobacter, Azospirillum species whereas availability of phosphorus and potassium can be increased 

using phosphate solubilizing bacteria (PSB) (Psuedomonas, Bacillus, Micrococcus species) and potassium 

solubilizing bacteria (KSB) (Bacillus mucilaginous, Bacillus edphicus, Bacillus circulans), respectively. These 

are cost-effective, renewable, and environmentally acceptable sources of a variety of plant nutrients. The 

prospective application of biofertilizers increases the growth of plants and production, nutritional profiles and 

tolerance to environmental stress. Utilizing exclusively chemical fertilizers can result in soil degradation, 

nitrogen leaching, water contamination, decrease in the amount of organic matter in the soil and decrease in the 

population of beneficial microorganisms. In addition to these, chemical fertilizers raise the cost of cultivation. 

Therefore the management and maintenance of soil health in sustainable agriculture depends on the integration 

of organic, inorganic and biological sources of plant nutrients. 
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Fall armyworm is the most obliterating pest, causing paramount levels of damage to wide range of crops, amongst 

which maize is of prime significance. It has devastated several acres of maize in Rayalseema region of Andhra 

Pradesh, owing to its severe infestation, not only the leafs but also the cobs and tassels were destroyed, resulting 

in ultimate yield loss. To study and assess the severity of its incidence a roving survey was carried out  in  maize 

cultivating areas of  four districts viz., Kadapa, Kurnool, Chittoor and Ananthapur. From each district, five 

mandals were selected and from each mandal inturn three villages and in each village, three farmer’s fields were 

surveyed for the incidence of Spodoptera frugiperda in Kharif 2021 for both vegetative and reproductive stages 

of maize, which revealed that highest  per cent leaf damage was recorded at Kurnool (78.45) followed by Chittoor 

(71.80), followed by Kadapa( 61.19) and Ananthapur (47.69), which were on par with each other. 
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In the coastal Sunderban area of West Bengal, small ruminants’ particularly goat is a valuable genetic resource 

and this species. i.e., Black Bengal goat plays a vital role in the economy through marketable commodities such 

as meat, milk and skin. The goats rearing substantially contribute to fulfil the needs of the women farmers and 

their family members in this region. Evaluation of production performance of this goat breed in this region is 

utmost importance to enhance the profitability of the farmers/rearers of this species. Hence, the present study was 

undertaken to evaluate the growth performance of Black Bengal goats at the coastal Saline zone (Jatirampur 

village of Gosaba block in Sunderban) of South 24 Parganas, West Bengal. Growth data of 3495 Black Bengal 

kids, descended from 489 does and 39 bucks, were collected from Jatirampur village of Sunderban area under the 

“All-India Coordinated Research Project on Goat Improvement, Kolkata Field Unit” for a period of 15 years 

(2008–2022) and utilized to determine the effect of various environmental factors on growth traits and to study 

their genetic control. Growth traits considered for the present study were birth weight, 3-month, 6-month, 9-month 

and 12-month body weights of kids. Least-squares analysis of variance with fitting constant was applied to 

determine the effect of genetic and non-genetic factors on different growth traits of animals. The heritability of 

growth traits was estimated by paternal half sib method. The overall least-squares means for weights at birth, 3-, 

6-, 9- and 12-months of age of Black Bengal kids were 1.19±0.004, 5.44 ± 0.009, 7.74 ± 0.01, 10.68±0.01 and 

13.37 ± 0.01 kg., respectively over the study period. Different environmental factors significantly (P<0.05) 

affected most of the growth traits of kids. Period of birth had significant (P<0.01) effect on all the growth traits 

under study.  Significant variations for all body weights except weight at 3 months were observed among kids 

born in different seasons.  Kids born in summer season had higher weight at birth and subsequent body weights 

at different phases of growth than kids born in rainy and winter seasons. Sex of kid had only significant effect on 

3-month body weight of kids. Parity of dam and type of birth showed significant (P<0.05) effect on all traits 

except birth weight of kids. Kids born from dose of later parities had significantly (P<0.05) higher body weights 

than kids born from dose of earlier parities. Single born kids exhibited significantly (P<0.01) higher body weights 

at all ages except weight at birth than kids born as twins or triplets. Estimates of heritabilities for all growth traits 

were low in magnitude, ranging from 0.04 to 0.48 in the present study, indicating scope of slow to moderate 

genetic progress of these traits through selection under the prevalent managemental condition of the region.     
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Two flight lines of Air borne Visible Infrared Imaging Spectroscopy – Next Generation (AVIRIS-NG) data, 

acquired over Vajrakarur mandal of Anantapuramu district was used to map dominant minerals. Spectral 

wavelength of 400 to 2500 nm gives ample and unique data about major earth-surface minerals. Knowledge on 

spectral reflectance along with the soil chemical properties provides important hint for exploring mineralogical 

properties of soil. Six soil samples were collected depending upon the variation in landform and physiography 

and principal clay minerals were assessed through X-ray diffraction analysis. The known parameters like area, 

width, depth and dissymmetry of the absorption peaks of reflectance were taken as input for modelling the 

governing soil clay mineral in the unknown samples through ENVI software. Apart from this, an attempt was 

done to categorize the AVIRIS-NG data with the help of Spectral Angle Mapper (SAM) algorithm. Results 

revealed that kaolinite was the ruling mineral succeeded by montmorillonite in study area. 
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Understanding ionic activity and physicochemical properties of salt-affected soils (SAS) in inland and coastal 

agroecosystem is imperative for planning and executing reclamation and rehabilitation programs and greening 

degraded salty–land for agricultural use. Salt-affected soils (SASs) inland had more alkaline and lower salt content 

than those of coastal agroecosystems. SASs of the coastal agroecosystem were rich in clay, organic C content, 

and low exchangeable Na, exchangeable sodium ratio, and exchangeable sodium per cent in than inland. However, 

the exchangeable Ca to Mg ratio was wider in SASs coastal than inland showing the Mg–saturation in the soil 

exchange phase. The composition of all basic cations Na+, Ca2+, Mg2+ and K+; and SO4
2– and Cl– were greater in 

soil water saturation paste extract of SASs under coastal than those of inland agroecosystem. However, alkalinity 

was greater in SASs of inland than in coastal agroecosystems. Inland SASs were sodic in nature, but SASs of 

coastal was nearly reaching the critical level of sodicity. Inland soil was highly in deficient available N, sufficient 

in available P, and variable in available K. SASs under coastal contained ~1.6-times more KMnO4-N and 1.8 

times more NH4OAc K and sufficient in available P. Correlations among the soil properties showed the existence 

of close relationship among the soil alkalinity attributes under inland agroecosystems indicating that soil pHs 



 

 

179 22nd - 25th February, 2023, ANGRAU, Regional Agricultural Research Station, Tirupati 

13th National Symposium of ISCAR – Fostering Resilient Coastal Agro-Ecosystem 

significant positively correlated with ESP, alkalinity, ESR, Gapon selectivity coefficient (KG), sodium adsorption 

ratio (SARe), cation exchange capacity and silt content. Organic C, Na+ and SO4
2– for available N, these attributes 

and Cl– available P; and CEC, silt, Na+ and SO4
2– for available K; and Ca2+, Mg2+ and Cl– in saturation paste extract 

and organic C a significant effect on the availability of Ca and Mg.  Whereas pHs negatively correlated with clay, 

and ECe showed a strong positive correlation with the concentration of the electrolyte, ESR, and SARe. A strong negative 

correlation between soil pHs and saturation paste extract Ca2+ and Mg2+ and the OC content showed a negative 

correlation with pHs. Organic C and alkalinity for available N, clay, KG and ESP for available P; and Na+, SO4
2– 

CEC, and silt for available K; pHs and organic C; pHs for the availability of Ca and Mg had a significant effect. 
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A semi detailed survey was conducted to assess the suitability of Krishna delta soils to maize. The representative 

pedons were selected based on soil depth, colour, texture, tone using remote sensing data (LANDSAT-8) and 

ground truth information. Fourteen soil pedons were selected in the study area. The soil samples were collected 

from pedons based on variations and analyzed for physico-chemical, physical and chemical properties using 

standard procedures. The soils were developed by fluvial and coastal sediments. In the study area nine 

physiographic units were identified based on the satellite data and supported toposheets and ground truth data 

were deltaic and flood plains, paleochannel, paleo beach ridges, coastal plain, paleo tidal flats, beach ridges, swale 

complex and active beach lands. The suitability of soils occur in fluvial sediments with mapping unit deltaic plain 

was moderately suitable S2wsf, Flood plain (young) was moderately suitable S2wf, flood plain (old) was 

moderately suitable S2wn, paleo channel was moderately suitable S2wf and paleo kolleru lake was moderately 

suitable S2wsf while, soils occur in coastal sediments with mapping units of CS1 (Paleo beach ridges) was S3wsf, 

coastal plain (old) was S3wsf, paleo tidal flats was S3f. The areas of mangrove swamp and active beach is not 

suitable for the cultivation of maize. 










