Proceedings of the XLIV ISAE Annual Convention & Symposium

28-30 January 2010; IARI, New Delhi
Theme Session: Engineering Interventions for Food Security

Chair: Dr B S Pathak; Co-Chair: Dr Nawab Ali
In all six presentations were made. Out of six presentations, one revolved around the general theme of role of Engineering in ensuring food security, two focused on post harvest processing and value addition, two dwelt upon the soil and water conservation engineering focusing on ground water and water management strategies and the one dealt with the newly emerging discipline, the aquaculture the field that would lead us to blue revolution. 

The session began with a very brief but focused and comprehensive preamble to the session. Chairman highlighted the current status of Indian agriculture and underlined that engineering and technology in a unique and innovative way could help increase the production.

The first paper was on Agricultural Engineering in India - Present Status and Future Perspective by Dr M M Pandey, DDG (Engineering). He made a case for rapid mechanization of Indian agriculture and highlighted the role of other disciplines and in meeting the current challenges within agricultural engineering to enhance income and employment in the agricultural sector. To meet the food production targets, emphasis was laid on horizontal and vertical expansion of agriculture with the rider that former would be difficult as good lands are being diverted to other sectors of economy. The paper brought out that Agricultural Engineers can play an important role in ensuring sustainable green revolution that can truly be called evergreen revolution as propounded by Dr M S Swaminathan.

Dr Alam in his presentation on Agricultural Processing and Post Harvest Technology for Ensuring Food Security emphasized that next quantum jump in production and productivity would come through engineering interventions. The emphasis was on food saved is food produced as he figured out that post harvest losses are to the tune of Rs. 80,000 crores. For the rural masses value addition, minimization of losses and use of byproducts would open up new auxiliary sources of income and as such post harvest technologies would help widening the livelihood base of rural masses.

Dr Nawab Ali made a presentation on Engineering Interventions for Food and Environmental Security of India. Since food security is for human being, he took up the issue of nutritional security or food for better health alongside food security. He said that farm mechanization alone could add another 10-15% to our food grain production. He emphasized that nutritional profile of all fresh and processed agricultural products should be assessed. The paper emphasized that all technologies with proven economic viability and social acceptance should be promoted.

The next paper was on 'Water Management for Ensuring Food Security" by Er Vijay Labhestwar. He emphasized that good quality data base on water resources must be available for informed decision making. Integrated water management including the rainfed agriculture remains the key to ensure food security. Global investments on irrigations should be stepped up to increase the area under irrigation from the current 18% of the cropped area. Increased investments in research and development and application of biotechnology have also been suggested.

Dr B R Sharma presented a paper on Groundwater and Food Security in South Asia: Challenges and Opportunities. He mentioned several drivers of groundwater expansion highlighting that groundwater irrigation is expanding with private investments and has already overtaken canal irrigation. He elaborated with ample data that water productivity in tube well irrigated areas is more than canal irrigated or even where conjunctive use of canal and groundwater is being made. Therefore, sustainable food security was linked to sustainable use of groundwater resources. It was emphasized that bottlenecks in the expansion of groundwater irrigation must be overcome through research and policy interventions.

Dr Mal presented an overview of the "Engineering Interventions for Sustainable Fish Production" a newly emerging area in realm of Agricultural Engineering. While narrating the history of establishing a discipline at IIT Kharagpur, he gave a full account of the achievements of the Department. He emphasized that while aquaculture is money earning proposition, faulty design here and there can play havoc with the livelihood as has happened in the past. Rice-fish culture is quite promising and is being researched at many organizations in the country.

In all, presentations were quite comprehensive and lucid. At the end, Chairman made some very pertinent remarks on the presentations. He said that the question of small and marginal farmers getting access to the advanced technologies needs to be addressed and taken up at some appropriate level.

Based on these presentations and discussions following recommendations emerged:
· With shrinking land resource, vertical expansion of agriculture seems the only alternative to enhance crop production. With the multiple cropping and commercial agriculture spreading across regions, it is recommended that reliable and quality machinery must be made available to the farmers at their door steps for which liberal bank credits with effective consumer protection policy for rural areas should be in place.

· A large number of post harvest technologies are available commercially or on the shelves of the research organizations. Economically viable and socially acceptable technologies must be popularized and promoted to widen the livelihood base of the rural masses so as to reduce the migration from rural to urban centers.

· To ensure access to advanced technologies by small and marginal farmers, machinery banks may be established and private entrepreneurs be sensitized to take up custom-hiring of agricultural operations where cost involved is beyond the reach of machinery banks.

· Water is a renewable and finite resource and is an economic good in demand by various sectors. Thus, water management in agriculture would be the key to ensure food security. It is recommended that investments on irrigation be enhanced, present subsidy regime that rewards poor water management be replaced with ample rewards to farmers adopting water saving technologies, and rainwater harvesting be promoted in rainfed area.

· Groundwater irrigation has come to stay in India and has overtaken the canal irrigation. At the same time overexploitation of groundwater is evident from various parts of the country. It is recommended that availability and demand data both on macro and micro scales be generated and updated once in five years. Groundwater laws be drafted and implemented to ensure against its over-exploitation, as this precious resource is required for human consumption. On the contrary, bottlenecks in the use of groundwater especially in non-command areas must be resolved to help resource poor farmers to use this resource effectively at minimum cost.

· Emphasis was laid on the resource base and it was brought out that current land and water resource base must remain intact. Since land is being diverted to domestic and industrial sectors, land reclamation of degraded lands offers opportunities to recoup some of the lost lands to other sectors. Similarly, reclamation and reuse of domestic and industrial wastewater could provide a cushion against shrinking water allocation to agriculture. Cost effective engineering interventions be developed, demonstrated and promoted for land and water reclamation.

· Energy is another limiting resource and therefore, greater emphasis has to be on use of renewable energy. Besides, sun and wind energy, bio-energy through plantations and residues needs to be exploited as the use of food grains or other useful agricultural products for bio-energy may not be viable and sustainable.

· To implement multi-disciplinary agenda in a complex dynamic environment and in the backdrop of climate change, human resource has to be well acquainted and informed. Therefore, it is recommended that updated curriculum that addresses the future needs should be prepared and implemented in all colleges. Besides facilities for professional training at different levels should be created so that professionals could update their knowledge at regular intervals to enable them to meet the challenges thrown up by the fast changing environment and human needs.

Industry Session:  Tractor, Power tiller and Agricultural Machinery – 

Status, Strategies for Future Indian Agriculture 

28 January 2010; 2.30 and 5.00 PM

Chair: Prof Gajendra Singh; Co-chair: Dr S R Verma;  Rapporteur: Dr S J K Annamalai
The Chairman in his opening remarks stressed the importance of the theme of the session to deliberate strategies for recommending to policy makers for promotion of tractor and agricultural machinery industry. Four Invited papers were presented in the session.

In his paper on contribution of Indian farm industry for ensuring food security in the country, Dr B S Bisht, vice chancellor, GBPUA&T, Pantnagar highlighted the contribution of various agro based industries in agricultural growth of the country despite the various constraints and limitations. Food security, nutritional security and sustainability would be the future requirements in Indian agriculture with the emerging scenario in Information and Communication technology for decision support, globalization for technology sources and marketing, precision farming, diversification, environmental control, preference for organic foods, changes in market structures/ distribution and value added ready to use products. 
Shri Baldev Singh, President, All India Agricultural Machinery Manufacturers Association (AIAMMA) presented the status and problems of agricultural machinery manufacturers. He enumerated the diversified nature of needs of farmers, farm operations and agricultural machinery manufacturing sector as challenges and also the scope and opportunities for farm machinery industry growth. The major support from the government has come to industry through subsidies and credit for agricultural machinery purchase. He highlighted the major problems faced by industry and suggested creation of more testing facilities, speeding the process of testing, simplification of cumbersome certification procedures, doing away with dual hypothefication for agricultural machinery credit, common strategies to be adopted by State Governments for subsidy programs, total withdrawal of taxation for all agricultural machinery, simplification and rationalization of standards and assistance for export marketing by government. The formation of AIAMMA should contribute significantly in the growth of machinery sector.

Dr S K Tandon, ADG (Engg) ICAR presented the status and scope of farm mechanization in India and the issues and challenges to be addressed. He stressed the need for updating data on farm holdings, farm machinery and farm power for planning of future mechanization strategies. Matching implements are to be developed for large tractors by the industry. Scope for marketing of Indian tractors and agricultural machinery to countries like Germany, UK, Turkey, Brazil, and Argentina will have to be explored vigorously. Improving the existing farm machinery for more versatile use, reverse engineering of imported components of machinery for cost reduction, development of new equipment etc. are to be attempted by the industry in collaboration with R & D institutions in PPP mode.  Formulation of Agricultural Mechanization Policy, promotion of custom hiring, transfer of technology of mechanization technologies to other developing countries would help the growth of Agricultural Machinery sector in a big way.

Dr Deepak Bhalla, Ex Professor HAU, Hissar in his paper analyzed the market share of various brands of tractor's, region wise and size wise. The focus by manufacturers has to be on identifying customer needs and building their satisfaction through quality and service.

This was followed by interaction from participants. The needs for promoting custom hiring of sugarcane machinery and proper after sales service from manufacturers were emphasized.

Prof S R Verma suggested the coming together of ISAE, AIAMMA, Tractor Manufacturers Association, and Governmental institutions and all other players and stake holders for achieving desired mechanization of agriculture for growth of Indian agriculture. He also called upon design engineers of farm machinery to adopt the modern tools and technology in the design and development activities.

The chairman wrapped up the session by calling upon the industry to rise to the challenges and needs of the Indian agriculture.

Technical Sessions: Farm Machinery and Power 

29 January 2010 (I & II)

Chair: Dr S K Tandon, Dr A G Powar, Dr S A A Alvi; 

Co-chair: Dr A P Shrivastava, Dr Deepak Bhalla and Dr Adarsh Kumar
Four technical sessions were successfully organized covering mechanization of various farm operations such as tillage, sowing, planting, inter-culture, harvesting, threshing, residue management as well as farm power, general mechanization and ergonomics. Overall 25 oral and 8 poster presentations were made by scientists, researchers and academicians gathered from across the country. The important developments that emerged from these sessions are as under:

· Special coating applied to the shovels through welding treatment at a reduced cost may lead to increase in the life of shovels by 25%.

· Transplanting the seedlings at optimum spacing of 30x22 cm and 4 cm depth was found to be ideal for getting higher yield in rice-cultivation in Tamil Nadu.  Also the transplanting can be substituted by direct seeding if it is done with drum seeder.

· The Combine harvesters can be equipped with sensors and automation for recording the yield data during its operation.

· Sugarcane bud chip seedlings grown in poly-bags and planted with tractor-operated planter has large scope for adoption in the labour deficit areas.

· An improved combine mounted straw management system has been found to decrease straw accumulation in the No-Till Drill considerably and the No- Till Drill modified specially for operation in straw management system was found to give higher yield when compared with the existing No-Till Drill.

· A self- propelled forage harvester for Berseem has been developed and evaluated.

· A high capacity front feeding thresher with serrated knives has been evaluated for green gram, cluster been and brown mustard which can be tried for other similar crops.

· Single cylinder axial flow cotton pre-cleaner has been developed.

· Based on the anthropometric data of farm workers from Madhya Pradesh, the improved sickles have been ergonomically evaluated and further improvements have been suggested for better performance.

· The ergonomic studies on manually operated chaff cutter have shown the need for relocation of the handle to fully utilize the available human energy.

· A study on agricultural accidents in West Bengal revealed that more than 50% of minor accidents occurred with sickle and spade. The accidents in tractor and power tillers were mainly due to over speeding.

Recommendations:

· Total package of equipment for SRI method of rice cultivation needs to be developed and popularized among the farmers.

· Ridger planter may be adopted for pulse crops.

· Power operated weeder needs to be popularized for row crops and the crop geometry needs to be maintained accordingly.

· Mechanical interventions have to be taken up in the application of vermi-compost.

· A 45 hp tractor powered improved straw combine-trailer system, which has 25-30% higher efficiency than the tractor-reaper-trailer system, has been developed which needs to be popularized and transferred to the farmers.

· Indian tractor manufacturers should give due consideration to operator’s workplace and the location of tractor controls should be based on a thorough study.  For example, the angle of steering column, distance of foot pedals and draft control lever should provide maximum possible comfort to the tractor operators. Public-private research partnership linkages needs to be strengthened for taking up collaborative and time bound studies on safety and ergonomics on various agricultural machines.

· Animal drawn implements need to be improved and popularized in the backward districts of the country. Improved mechanization technologies should be taken to the backward areas of India.
Technical Session- I (Hydrology and Ground Water)

Chair: Dr P B S Sarma; Co-chair: Dr S D Sharma; Rapporteur: Dr V Kumar

Number of papers listed: 9; Papers presented: 4
Recommendations:

· Adoption of horizontal skimming technology has promising prospects in skimming sweet water overlying saline aquifers in coastal areas.
· The hydraulic design of the horizontal skimming wells needs to be standardized in terms of specific geo-hydrological conditions.
· The geospatial viz. GIS, Remote Sensing, GPS should be used to generate input parameters for operation of different hydrological process based models for simulating runoff, soil loss, pollutant load and watershed prioritization.

Technical Session- II (Irrigation Water Management)

Chair: Dr S A Kulkarni; Co-chair: Dr R C Srivastava; Rapporteur: Dr A K Goel

Number of papers listed: 17; Paper presented: 9

Recommendations:

· FAO 56 Penman Monteith Method had been advocated for precise estimation of evapotranspiration and irrigation scheduling. However, other methods and software tools are also available for limited climatological data.
· More field studies need to be conducted to determine the optimum spacing and depth of drainage system for any area. Such studies should be carried out in farmers' fields.
· Automated irrigation systems based on telemetric protocols should be developed for irrigating the field crops.
Technical Session- III (Pressurized Irrigation)

Chair: Mr Prasanta Misra; Co-chair: Dr P R Bhatnagar; Rapporteur: Dr A Upadhayaya

Number of papers listed:17; Papers presented: 7

Recommendations:

· Research and development should focus on economical design of micro irrigation systems. This should include other precision farming interventions and conservation agriculture techniques for sustainable agriculture.
· Rice cultivation using micro irrigation with fertigation is a strategic importance and requires further explanation and standardization.
Technical Session TS-4 (Watershed Management)

Chair: Dr R K Batta; Co-Chair: Er L. Mishra; Rapporteur: Er Amitabha Kar

Number of papers listed:17; Papers presented: 3

Recommendations:

· The latest developments in estimation of soil loss using Universal Soil loss Equations (USLE) and its subsequent modifications may be used, since the USLE suffers from various limitations. The estimates thus obtained should be validated with available erosion data from experimental fields.
· For water harvesting and recycling in watershed management programmes, the feasibility and effectiveness of different lining materials to control seepage loss should be examined under different soils and agro-climatic regions.
· The harvested water is precious and should be used as far as possible with micro irrigation.
· The best watershed management practices should be integrated with best water management practices for optimum resource conservation and utilization.
Session-I: Agricultural and Commercial Crop Processing (ACP)

Chair:  Dr Nawab Ali; Co-Chair:
Dr S K Nanda; Rapporteur: Dr Ravindra Naik
Out of 14 listed papers, ten were presented. 
Recommendations:
· A demonstrative pilot plant may be developed with available proven technology of paddy processing at CRRI, Cuttack for benefit of farmers and small-scale paddy processors.

· Fluidized bed drying system could be used as an effective means to control insect pests without use of chemicals.

· Value addition of minor millet through parboiling and flaking has lot of scope. The possibility of incorporating other millets, cereals, pulses to improve the taste and nutrition need to be worked out.

· The use of polyhouse/covered house technology for drying of commodities such as jaggery and turmeric rhizomes could be popularized to improve the product quality and also reduce the drying time.

· Loss of nutrients during and on account of processing should be regulated and minimized.

· Processing techniques and methods permitting highest bioavailability of the nutritional components retained in the different processed products (such as extrudates, beverages, etc.) should be investigated and recommended for adoption.

Session-II: Horticultural crop processing (HCP)

Chair: Dr Nawab Ali; Co-Chair: Dr N J Thakor; Rapporteur: Dr S Balasubramanian

Out of 15 listed papers, 9 were presented. 
Recommendations:

· The patent should be filed for pneumatic model Aonla removal and segmentation equipment developed at CIAE, Bhopal (Coimbatore Centre).
· The mentioned vegetable seed extractor developed for bottle gourd, brinjal and ash gourd is very much needed by the industry. Efforts should be made to popularize this machine.

· The pelleting machine developed for Lucerne seeds is suitable for multilayer coating. The efforts should be made to popularize this unit.

Session-III: Dairy and Food Engineering (DFE)

Chair: Dr Nawab Ali; Co-Chair: Dr. T KGoswami;  Rapporteur: Dr. Ramesh Kumar
Out of 17 listed papers, 7 were presented. 
Recommendations:

· One must study the nutritional profile of processed products at every stage of processing to asses the nutrient loss/retention.

· Emphasis should be given to more and more extruded product development with different refined techniques to target the industry group.

· Explore the possibility of preparing wine from Ber and other such fruits, whose juice have quick fermentation properties.

· Besides preparing peanut milk oil recovery may be taken care of in future studies from peanut.

Session-IV: Packaging, Store and Agro Industrial Extension (ASEC)

Chair: Dr R T Patil; Co-Chairman: Dr S Kaleemullah;  Rapporteur: Dr Navneet Kumar

Out of 16 papers listed, 5 were presented.
Recommendations:

· Attention should be given for the biomass utilization of agricultural waste.

· The possibility of shrink-wrap packaging for its commercialization should be explored.

· Efforts should be made to popularize the pre cooler along with evaporative cooled chamber developed at Anand Agricultural University.

· There is a need to develop some more effective gadgets for pre cooling of fruits and vegetables.

Technical Session on Energy in Agriculture

Chair: Dr Harpal Singh; Co-chair: Dr Y K Yadav; Rapporteur: Er S P Singh

No. of papers listed: 31; Paper presented: 13
Recommendation:

· Parabolic Solar Cooker for Cashew nut shell liquid extraction needs to be further evaluated at user level for its wider acceptability.

· Efforts should be made to develop improved solar energy gadgets based on systematic computer modeling.

· Utilization of Jatropha cake based slurry need to be tested in view of alkanity and toxicity.

· Good amount of scientific work on producer gas is in progress, it needs to be exploited for logical end, so that it can serve energy needs in agriculture and agro based industries.

· Efforts should be made to produce Biodiesel equivalent to fossile fuel characteristics so that engines need not to be altered.

· Study on renewable energy application in agriculture need to be taken up in view of climatic change and energy shortage.

