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Abstract

Modern agriculture depends heavily on engineering, technology and the biological and physical sciences. Irrigation, drainage, conservation and channelling are all important fields to guarantee success in agriculture and require the expertise of agricultural engineers. The packaging, processing and marketing are closely related activities also influenced by the development of science. The methods of rapid freezing and dehydration have increased the markets for agricultural products.  Mechanization, the outstanding feature of agriculture in the late nineteenth and twentieth century has relieved much the work of the farmer. Even more significantly, mechanization has increased efficiency and productivity of farms. Planes and helicopters are used for agriculture purposes, such as planting, transportation of perishable goods and fighting forest fires and crop fumigant to control insect pests and diseases. The radio and television transmit vital weather data and other information of interest to farmers.

Introduction 
Agricultural Engineering innovations have a great potential to enhance sustainable development when fulfilling the needs of the growing World population. Better efficiency and accuracy in using inputs such as fertilisers and agricultural chemicals reduce the environmental impact per produced amount of food, feed, fiber and fuel. 

To achieve the above vision of Agricultural Engineering, we should apply our efforts in conserving and developing the natural resources of land and water in the Country. Programmes for promoting agricultural mechanisation to overcome the difficulties due to shortage of farm workers in the rural areas are given due importance on a mission mode. On farm development works for increasing water use efficiency in command areas and soil & water conservation works for preventing land degradation are taken up. Front end advanced technologies are being adopted for recharging the ground water. 
Agricultural Engineering deals with:  
Designing and manufacturing of tractors and tractor mounted  drawbar farm  implements,  localising and planning of farm structures, soil and water management, irrigation and drainage management,  processing of farm products, designing and manufacturing devices running on solar, wind and water  energy,  energy production through greenhouse gases  mitigation and waste  management strategies.
Recent Trends in Agricultural Engineering 
· Data Management  and Electrification 

· Automation  and Agricultural Robots 

· Precision Agriculture 

· Sensors 

· Equipment telematics 

· Livestock Biometrics 

· Vertical farming 

· Rain water harvesting 
Data Management and electrification
Data Management and electrification  through e- Agriculture, Information and communication technology in agriculture, also known as e agriculture, is developing and applying innovative ways to use ICTs in the rural domain, with primary focus on agriculture.
 ICT in agriculture offers a wide range of solutions to some agricultural challenges. It is seen as an emerging field focusing on the enhancement of agricultural and rural development through improved information and communication processes. In this context, ICT is used as an umbrella term encompassing all information and communication technologies including devices, networks, mobiles, services and applications.
 
E agriculture continues to evolve in scope as new ICT applications continue to be harnessed in the agriculture sector. More specifically, e agriculture involves the conceptualization, design, development, evaluation and application of innovative ways to use ICTs in the rural domain, with a primary focus on agriculture. 
Automation and Agbots   
Existing geolocation technologies could  save on seed, minerals, fertilizer and herbicides  production  by  reducing overlapping inputs,  pre-computing the shape of the field where the inputs are to be used, understanding the relative productivity of different areas of the field.
Tractors or Agbots can procedurally apply inputs at variable rates throughout the field. These are used to automate agricultural processes, such as harvesting, fruit picking, ploughing, weeding, planting, irrigation etc. Agricultural robots with thousands of microscopic sensors together would monitor, predict, cultivate and extract crops from the land with practically no human intervention. 
Automatic milking systems are computer controlled stand alone systems that milk the dairy cattle without human labor. The complete automation of the milking process is controlled by an agricultural robot, a complex herd management software, and specialized computers. Automatic milking eliminates the farmer from the actual milking process, allowing for more time for supervision of the farm and the herd. 
Farmers can also improve herd management by using the data gathered by the computer. By analyzing the effect of various animal feeds on milk yield, farmers may adjust accordingly to obtain optimal milk yields. Since the data is available down to individual level, each cow may be tracked and examined, and the farmer may be alerted when there are unusual changes that could mean sickness or injuries.
Precision Agriculture
Farming management based on observing the intra-field variations. Using the satellite imaging  and advanced sensors, farmers can optimize returns on inputs while preserving resources at larger scales.  By  understanding  the  crop variability, geolocated weather data and precise sensors  allow improved automated decision-making .The experts agree that User-Centered Design (UCD)in the design expert software  has the potential to speed up the process of sustainable innovations. If users involved are more  in the design process, the better fitted  products are easier to use.
Sensors  
Air and soil sensors help in real time understanding of current farm, forest  and water bodies conditions.  High resolution crop sensors installed in fertilizer application equipment determine the correct amount of fertilizer needed.  Optical sensors or drones help in identifying crop health across the field by using infra-red light.  Infrastructural health sensors can be used for monitoring vibrations  in buildings, bridges, factories, farms and other infrastructure. 
Equipment telematics 

Equipment telematics allows mechanical devices such as tractors to warn  that a failure is likely to occur soon. They make it possible to increase the efficiency of its use, reduce the costs of organizing work control and the cost of equipment fleet owning. They reduce the cost of maintenance and operation of equipment by up to 30%, carry out round-the-clock monitoring of operating modes and condition of the equipment with the possibility of obtaining information as about general parameters (consumption, fuel level, engine temperature, etc.), as well as on special parameters of the operation of mechanisms and assemblies, for example, monitoring the operation of hydraulics, threshing drum, filling the tank with grain or the amount of grain in tank, grain moisture, etc. 
Livestock Biometrics 
Livestock biometrics uses collars with GPS, RFID and biometrics can automatically identify and relay vital information about the livestock in real time.  Each cattle is tagged with the use of RFID technology for easier identification, providing access to relevant data such as: bearer's location, name of breeder, origin of livestock, sex, and dates of movement. The program will also provide improvements in controlling disease outbreaks in livestock.
Vertical  Farming 

Vertical farms would cultivate plant or animal life within dedicated or mixed-use skyscrapers in urban areas. Vertical farms could augment natural light using energy-efficient lighting similar to that of glass houses. The advantages are numerous which are: year-round crop production, protection from weather, support urban food autonomy and reduce transport costs.  
Rain Water Harvesting 

Rainwater harvesting is the accumulation and deposition of rainwater for reusing it on the site rather than allowing it to run off.  Rainwater can be collected  from rivers  or roofs , and in many places the water collected is redirected to a deep pit  through well, shaft, or borehole , a reservoir with percolation,  and collected from dew or fog  with nets or other tools. Its uses include water for gardens, livestock, irrigation, domestic use with proper treatment.etc. The harvested water can also be used as drinking water, longer-term storage and for other purposes such as groundwater recharge. 
