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Farm Engineering 

 

1. Good Agricultural Practices in Farm Engineering 

Good Agricultural Practices (GAP) can be described as a set of codes, standards and 

regulations governing the agricultural practices at farm level for a range of commodities 

aiming to address energy efficient, environmental, economic and social sustainability for 

on-farm processes, that ultimately result in safe and quality food and non-food 

agricultural products. There are FOUR basic constituents of GAP i.e. economic viability, 

environmental sustainability, social acceptability and food safety and quality. However, 

the scope which they actually cover varies widely. 

i. Key Elements 

 Prevention of problems before they 

occur.  Risk assessments. 

 Commitment operational and food safety at all levels. 

 Communication throughout the production chain, data sharing and record 

keeping.  Mandatory employee education program at the operational 

level. 

 Field and equipment 

sanitation.  Integrated pest 

management. 

 Oversight and enforcement. 

 Verification through independent, third-party audits. 

ii. Potential benefits 

It helps to ensure the safety and quality in agricultural operations and food and 

other agricultural products if adopted and monitored meticulously. It also upholds 

sustainable agricultural practices and contributes to meeting national and international 

environment and social development objectives. It guides for compliance with national 

and international regulations, standards and guidelines such as Codex Alimentarius 

Commission, World Organisation for Animal Health (OIE) and the International Plant 

Protection Convention (IPPC) regarding permitted plant protection chemicals, maximum 

permissible levels of contaminants like pesticides, veterinary drugs, radionuclide and 
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mycotoxins in food and non-food agricultural products, as well as other chemical, 

microbiological and physical contamination hazards. 

 

iii. Challenges 

 GAP implementation, particularly record keeping and certification, may increase 

production costs due to lack of harmonization between existing GAP-related 

schemes and availability of affordable certification systems. 

 The small scale farmers may not be able to seize export market opportunities 

unless they are adequately informed, technically prepared and organised to meet 

this new challenge. 

 Compliance with GAP standards does not always foster all the environmental and 

social benefits as claimed. 

 Creating awareness among the stakeholders to achieve yield and production 

efficiencies coupled with environmental and health benefits and safety of 

workers. 

 Protocols of GAP can be used to serve the interests of specific stakeholders in agri-

food supply chains. 

iv. Engineering interventions through GAP 

Agricultural engineering applications can play a significant role in confirming good 

agricultural practices for production process of agricultural commodities. The possible 

line of actions identified / adopted / developed for ensuring Good Agricultural Practices 

in agricultural production/ processing systems have been finalized by experts of the 

major disciplines of agricultural engineering. The suggestive measures need to be ratified 

for full compliance to form standard guidelines for good agricultural practices of India 

(INDGAP) with pro. Good Agricultural Practices have been listed below as per different 

engineering interventions: 

 Proper tillage practices to maintain a perfect balance between desired tilth and 

minimum soil disturbance to facilitate favourable environment for seedling and 

germination. 
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 Proper application of soil sanitization technique to prevent soil 

borne diseases of plants.  Suitable mapping of soil fertility status 

and fertility gradient. 

 Appropriate seed treatment technologies for ensuring uniformity and 

effectiveness. 

 Planting at proper depth and distance to achieve uniform plant germination and 

growth. 

 Site-specific application technology for fertilizers and herbicides 

for improving their input use efficiencies. 

 Preventive measures, risk assessment and residue analysis for plant protection 

measures. 

 Determination of appropriate maturity stage for harvesting based 

on qualitative parameters set for the end product rather than the 

total vegetative yield. 

 Prevention of contamination with soil particles, concurrent and 

incidental adulteration with weeds and cross contamination with 

other species and extraneous matters during harvesting and 

threshing. Additional care should be taken for cleaning those 

machine parts that get into direct contact with the harvested 

produce. Different agricultural operation wise GAP are mentioned 

below. 

 

2. Post-Harvest processing of agro-produces 

 Laying down of washing and cleaning methods for freshly harvested 

materials particularly fruits and vegetables and development of 

technologies with minimum human interference. 

 Removal of traces / residue of chemicals / contaminants / 
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pollutants / toxins from the harvested materials. 

 Drying and handling of produces prior to storage in a manner so as 

to prevent degradation or rotting. Drying procedure and 

maintenance of temperature in conformity with the quality needs 

of the farm produce. 

 Processing area and sites to be kept clean, well ventilated, and 

protected against sunlight, dust, rain, rodents, insects and 

livestock. 

 Sorting procedure to be carried out after completion of drying 

phase and before the material is packed. 

 Use of appropriate packaging material (food-grade, biodegradable, 

eco-friendly, low carbon emitting etc.). 

 Appropriate norms for container filling to prevent damage or deterioration. 

 Maintaining cool and dry conditions in storage area and protection 

from insects, rodents and other detrimental factors to the quality 

of the products. 

 Separate storage areas for different varieties to avoid varietal 

mixing and caution exercised to prevent product mix up and cross 

contamination for multiple commodities in the same storage area. 

 Labelling of produces inscribing on every pack with the product 

name, month and year of harvest, name of farmer/farming agency 

and appropriate label indicating quality approval for material 

tested before. 

3. GAP associated with energy utilization in agriculture 

 Use of solar energy during off sun shine hours is a prevailing 

considerable problem and needs to be addressed appropriately. 

 Storage of solar energy utilizing batteries is currently being 

practiced for various on farm and off farm applications. However, 

utmost attention is required for judicious use of batteries and 

posing future problems of battery disposal in safer manner. 

 Low wind speed during required periods especially during irrigation 
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period has been a major limiting factor. On contrary very good wind 

speeds are available when requirement of irrigation is very 

nominal in agricultural sector. This factor limits the wide 

application of wind energy in agricultural operations. However, 

wind mills could be used appropriately for other agricultural 

operations like milling of grains, oil extraction, etc. 

 Available surplus biomass has great potential for energy generation 

through bio- chemical and thermo-chemical routes but handling, 

collection and safe storage of biomass poses very huge problem 

resulting to very low utilization of the available resources. 

4. Irrigation and Drainage Engineering 

Good Agricultural Practices in irrigation and drainage operations is 

indispensable to assess and address practices on the farm that are 

important for food safety, including irrigation water quality. It can be 

addressed through the following approaches:- 

 Decontamination of surface water both recycled and freshwater 

from pollutants, heavy metals, toxins, microbial contaminants, 

residue of agro-chemicals and bio-hazardous materials for using 

irrigation purposes. 

 Preventing site specific moisture-stress in crops for maintaining the quality 

standards. 

 Surface and sub-surface drainage technologies for sustaining crop 

and soil health with special reference to physical, chemical and 

biological activities in soil. 

 Technologies for maintaining optimum water balance for 

ground water (drawn vs. recharged) at farm level. 

 Promotion of use of alternate materials that can be endorsed for 

preventing deterioration of waterbodies. 

 


