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Abstract: Basic human needs and services, such as water, cooking, washing, medicine, education, lighting and 

communication are impossible without energy consumption. Energy can act as a booster for the rural activities such as 

farm products, food security, land groundwork, manures, fertilizers, seeds, irrigation, agro-processing, environment, 

human and animal labor, culture, and transport facilities. In the rural and semi rural parts of the developing nations cattle 

dung, fuel wood, biomass, crop remains, fuel stick and other forms of low thermal energy sources are the traditional 

sources still used for the daily necessities. The rich nations have about only 30 per cent of the world population and still 

consume about 80 per cent of the world energy. This inequitable scenario of energy severely limits the rural population 

from enhancing their agricultural productivity and quality of life. It is extremely important that these ignored masses of 

society should be supplied with adequate solar energy equipments for their needs and development. Solar energy 

cultivation is an emerging scientific and current topic of interest and is must for sustainable agriculture. 
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[I] INTRODUCTION 
 

           Since millions of years, the profession of agriculture, through natural resources like water, soil and light, has been 

the only means of livelihood for human race. Practice of these resources are mentioned in various ancient Hindu 

literature1,2. The population explosion in the last century and the rapid rise in industrialization with urbanization in last few 

decades have divested the natural resource base, which are getting degraded at the alarming rate3. Thus, to meet the needs 

of ever increasing population it is must to innovate energy resources and improve agricultural methods by deploying solar 

power for sufficient production. But at the same time the enormous use of the technology in the last few decades has 

invited environmental degradation where the natural resources are deteriorated chemically, physically, biologically and 

ethically. This is a huge threat to sustainable farming. Irrigation development and technological progression in India4 have 

achieved consummate food grain production5. But to achieve the day by day increasing demand will not be easy as many 

of the existing production systems are exploiting the resources. Agricultural researchers all over the globe are concerned 

with the insufficient output as compared with the agricultural inputs. Rural people are still an important majority in most 

developing countries and according to statistics will continue to be so until far into this century. Although many of the 

under developed and developing countries have had significant economic growth during the last decades, but lack of 

access to necessary basic services to the poor, especially the rural poor still exists. Rural areas often suffer from lack of 

attention on the energy agenda of national and international authorities since most of the preferences are enjoyed by the 

urban parts6,7. Especially in many developing countries, rural areas and their natural and human resources are the building 

blocks of the economy and should therefore be a major focus on the development agenda. Furthermore, it should be 

realized that it is the rural areas where many of the resources originate (e.g. water, food, biomass energy)8,9 and that are 

essential to the society as a whole.  
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[II] METHODS 
 

               Agriculture is an important developing sector all over the world. The issues of energy efficiency improvement 

and energy saving in this sector related to farm products, food security, land groundwork, manures, fertilizers, seeds, 

irrigation, agro-processing, environment, human and animal labor, culture, and transport facilities are similar in all the 

developing countries10. Solar electricity generated by photo voltaic cells can be utilized efficiently for home appliances11, 

automated pumping equipment for irrigation systems12, pc based13 and wireless systems14, adoption of systems using 

animal waste for energy generation (biogas units), and utilization of exhaust air heat from the ventilation of livestock 

houses to heat water and premises. It can also be used effectively for fence and street lighting in the schools and villages. 

Solar cookers can be used for cooking daily meals of farm labourers. Solar water disinfectors use solar energy to make 

biologically-contaminated (e.g. bacteria, viruses, protozoa and worms) water safe to drink15-17. It can be accomplished using 

electricity generated by photovoltaic panels (solar PV), heat (solar thermal), and solar ultraviolet light collection. 

 

1) Solar photo voltaic technology: 

               Direct solar energy can be used in different forms. The main technologies using this renewable energy sources 

are: solar thermal collectors; solar photovoltaic (PV) systems18-21 and concentrated solar power (CSP). Solar thermal 

collectors are devices that convey the solar radiation and its resulting heat to a heat transfer medium (fluid or air). The 

medium could be then used directly or in a heat exchanger. Typical applications include domestic, services or industrial hot 

water production, swimming pool heating, space heating and industrial drying.  

            

  A typical domestic hot water thermo siphon system for a single family house has a 2 to 5 sq. meters of collector 

area and a 100 to 200 litre tank. Whereas a typical forced circulation system for one dwelling has 3-6 sq. meters of collector 

area and a 150-400 litre tank. Collective systems or multi-purpose systems have a collector surface ranging from ten to 

several hundred square metres, depending on the energy needs. Photovoltaic cells use semiconductor material to convert 

solar radiation into direct current electricity. In a photovoltaic system, solar modules are typically rated 200 Watt. The solar 

modules are the arranged in arrays to produce commercial electricity or power large buildings. Typical conversion 

efficiencies of PV cells vary between 5-26%. Higher efficiencies are possible in emerging technologies like concentrated 

photo voltaic (CPV) that use optics to increase incoming solar radiation. Production of solar PV systems could also be 

increased in absolute terms if solar trackers are used. These devices hold the solar modules and automatically follow the 

apparent movement of the sun. They are available in a one axis or a two axis option of movement. Within solar PV there 

are several technologies available depending on the semiconductor material used and on the way it is assembled. New PV 

products for health facilities22 are also coming to the market in the form of organic photovoltaic materials like electronic 

polymers. Current practice show that the main constraints for PV development are not on the source or the costs but 

mostly on its relationship to electricity grids. 

  

2) Solar Cultivation: 

              Solar photo voltaic electricity may contribute to economic growth when introduced under the right circumstances 

and in conjunction with many other resources and (infrastructure) inputs. Devices that can facilitate the agricultural 

activities are: 

a) Solar Cookers. 

b) Solar Stills. 

c) Solar Dryers. 

d) Solar water pumping system. 

 

a) Solar cooker:  

                   Solar cookers are very effective means of cooking food and are used in several urban parts23 of the developed 

countries. It is the need of the hour to promote this instrument in under developed nations. They can be designed with 

and without thermal storages24. In India all the three types of solar cookers like box type, reflector type (SK type) and large 

size (Scheffler type) are in use. Typical box type solar cooker takes 2-2.5 hours for cooking of food and is 60 x 60 x 20 cm 

in size.  
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Parabolic domestic solar cooker (SK-14) with reflector diameter 140 cm gives about 200 °C temperature and cooks food 

for 8-10 persons at a time. Scheffler community solar cooker with single or multiple dish (each of about 10 m2 reflector 

and aperture area of 9 m2) is suitable for community use. One such solar cooking system is in use at Tirumala Balaji 

temple, located in Tirupati, A.P. It consists of total 120 solar dish concentrators and reflector area of about 1200 m2 

generating 4000 Kg of steam per day at 180°C and 10 Kg/cm2 and costs about 1.5 crore rupees and cooks meal for  

around 18000 people. Hindu devotees from all parts of the world visit here throughout the year. The manufacturing and 

sale of the solar cookers25 by the farmers to the farmers can help to facilitate the employment and can be helpful in 

growing the economic condition of the rural population.                

 

b) Solar Still:  

                      About 97 % of the earth's water is salt water in the oceans; 3 % of all fresh water is in ground water, lakes 

and rivers, which supply most of human and animal needs. It would be attractive to tackle the water-shortage problem 

with desalination of this water through the solar water distillation system26. Potable water (fresh water) suitable for human 

consumption should not contain dissolved salts more than 500 ppm. For agricultural purposes, water containing salt 

content of 1000 ppm is considered as the upper limit. Potable water is required for domestic, agriculture and industries. 

Due to rapid expansion of population, accelerated industrial growth and enhanced agricultural production, there is ever 

increasing demand for fresh water. To accomplish these needs more improved solar stills27 for water purifications can be 

manufactured. Attempts are been made to fabricate single basin solar stills with different absorbing materials28.  

 

c) Solar Dryer: 

                        It has been estimated that world over more than 15-25 % food grains and 40-50 % vegetables, fruits, sea 

foods etc. are lost before it reaches to the consumers. Drying is a traditional method for preserving food. Solar drying is an 

effective method to achieve food preservation29. These dryers working on solar energy appear to be more attractive for use 

in developing countries since these do not use fan or blower to be operated by electrical energy. These dryers are low in 

cost and easy to operate for farmers. The low cost solar cabinet dryer gives more than three times heat inside the chamber 

than that of the outside atmospheric temperature. In 5 hours of continuous drying under the constant climatic condition 

and time it removes about 51.22 % moisture content from inside chamber. Some of the disadvantages with these dryers 

are: slow drying, no control on temperature and humidity, small quantity can be dried, and some products change color 

and flavor due to direct exposure to sun. Recently solar dryer with turbo ventilator and fireplace are also designed30. 

Several direct type dryers are fabricated, tested, and analyzed in many countries. The simplest direct type solar dryer is solar 

cabinet dryer. Solar dryer technology can achieve sustainable agriculture by conserving the environment while eliminating 

poverty31. 

 

d) Solar water pumping system: 

                   Water pumping devices32 mostly use the electricity for their functioning. Applications such as solar 

photovoltaic powered drip irrigation systems33, pest control and ventilation pumping for aquaculture, fish and poultry 

lighting can be achieved to save time and money over use of traditional hydroelectric power. Solar power is used as only 

the source of power to control the overall system. Sensors are placed on the paddy or any other crop field and these 

sensors continuously sense the water level and give the message to the farmer informing the water level. Farmers, without 

visiting the fields, can get the information about the water level based on which he can control the motor by sending a 

message from his cellular phone even from a remote place. However, if the water level reaches to the danger level; the 

motor will automatically start without confirmation of farmer to ensure the proper water level in the site. Only the 

economic viability34 of the system should be ensured for the poor and needy farmers. 
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[III] CONCLUSION 
 

               Solar energy can achieve sustainable agriculture to satisfy the ever increasing human needs, while maintaining or 

enhancing the quality of environmental and conserving natural resources. Solar cultivation can address economic, social 

and environmental issues of today and tomorrow. The green revolution has undoubtedly increased productivity, but has 

threatened sustainability with several depressing energy issues. There is a scope of implementing and training solar 

cultivation for major food-grain crops such as wheat in the states of Punjab and Haryana and rice in the southern India. 

The solar cultivation beyond doubt can increase yield efficiency, improve soil quality, reduce environmental degradation, 

conserve energy and protect biodiversity. Higher efficiencies are possible in emerging technologies like concentrated solar 

photovoltaic and solar trackers. Further research efforts are required for the optimization of these systems for agricultural 

use in order to develop complete services like optimized irrigation systems (pumps, drip-irrigator and electronic panels) for 

economic irrigation and fertilization. 
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