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ABSTRACT 
India’s energy demand which comprise of coal, natural gas and oil has been increasing in a rapid pace in recent times 
due to growth of economy as well as rapid industrialisation. India being the fourth largest consumer of crude oil in the 
world has to depend on other countries to meet the energy demand. With the sharp rise in oil prices till present times has 
severely affected the economy of the country. Moreover till date, the entire oil industry in India is dependent on fossil 
fuels whose reserves are decreasing throughout the world and also non-renewable, non-biodegradable causing lots of 
environmental pollution. Biodiesel is one such alternative which has already become an integral part in countries like 
USA, Europe, China and Brazil. This paper reviews the potential biodiesel plants prevalent in India like sunflower, castor 
bean, soyabean, sesame, linseed and cotton which must be taken into consideration for a healthy and secure future in 
terms of energy. 
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INTRODUCTION 
India being one of the fastest growing economy in the present world requires energy in adequate amount. 
This energy requirement is entirely dependent on fossil fuels from the past few decades and may 
continue to do so for the next few coming decades too. But this fossil fuel reserves are very limited and 
are decreasing in the entire world. In addition to this they are non- renewable, non-biodegradable and 
therefore polluting the environment. Moreover the increase in oil prices from recent past till present has 
affected her economy to a much wider extent. This emphasizes the need to think of alternative resources 
which are renewable, biodegradable and environmental friendly. Biodiesel is one such alternative. 
The country of India is bestowed with abundant energy resources in the form of energy crops which are 
indigenous as well as renewable and from which biodiesel could be extracted.  
Biodiesel is biodegradable, non- toxic and can be recycled because of high flash point, high cetane number 
and lowest clouding point [1,2]. Biodiesel reduces engine emissions of hydrocarbons and carbon- 
monoxide while the engine performance is quite analogous to the conventional diesel fuel [3].Biodiesel or 
biofuel are liquefied fuels obtained from biological sources having much lower CO2 or greenhouse gas 
emissions when compared with conventional fossil fuels [4-7]. 
In India, biodiesel could be produced from oil producing crops such as sunflower, castor bean, soyabean, 
sesame, linseed and cotton. But the biofuel industry in India is still at its infancy since raw materials for it 
originate from the agricultural sector and thus farmers require incentives to grow such crops without 
compensating their food security.  
The National policy on biofuels in India includes 20% blending of biofuel both for biodiesel and 
bioethanol by 2017 with the ministry of Agriculture’s role for promoting research and development for 
production of biofuel feedstock crops along with the Ministry of Science and Technology supporting 
biotechnological research in biofuel crops [8]. The principle objective of this policy in India is to reduce 
the country’s dependency on the imported crude oil to meet the energy demand by enhancing its 
productivity indigenously. Moreover, rapid change in climate through emissions of greenhouse gases led 
to promotion of biofuels in India which is both environmentally sustainable development and creates new 
opportunities for employment [9]. 
Cultivation of crops is dependent on various factors such as sunlight, water, rainfall, soil and nutrients. 
Many oil producing crops can be cultivated in India for biodiesel production and can also be 
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commercialised if cultivated on large scale based on the high potential value demonstrated by 
researchers. Some of the plants are discussed below- 
Sunflower 
Sunflower (Helianthus annuus L.) belonging to the family compositae is a herbaceous annual plant with 
short duration of maturity. It is one of the important oilseed crops of the world. Sunflower seeds contains 
48-53% edible oil, rich in linoleic acid (64%) which helps in preventing cholesterol deposition in the 
heart and thus is good for patients with heart ailments. It is thus the best edible vegetable oil [10]. Beside 
this, seed also contains hull (21-27%), protein (14-19%), soluble sugar (7-9%), crude fibre (16-27%) and 
ash (2-3%) [11]. Every part of sunflower crop is very useful and has been used for variety of purposes 
such as the dried petals and pollens are used for preparation of face paints while hulls and petals are used 
in dye preparation. The crop is also used for medicinal purposes such as sunstroke treatment, wart 
removal to snake bite treatment [12].Besides the seeds being used for oil extraction for human 
consumption, it can also be used for biodiesel production [13]. 
Sunflower grows best on high water holding capacity soils with neutral pH (6.5-7.5) and can adapt to 
wide range of soil conditions. It is also tolerant to low temperatures (8°C) [14,15] and draught and can 
grow in semi-arid regions of the world without irrigation[16,17]. 
In India, sunflower is grown throughout the year but its cultivation is mainly confined in the spring 
season in the north- west region of the country (Punjab, Haryana and western Uttar Pradesh). In North 
India, it is sown during kharif and spring/ zaid season. Higher yields are obtained during early summer; 
June to mid July because of low biotic stress and favourable soil moisture condition. Sowing time should 
be adjusted so as to avoid heavy rains during flowering periods. For rabi season, the suitable sowing time 
is mid- September and mid-October and for summer/ spring it is January to first week of February [18]. 
The major sunflower growing areas in India are Karnataka(leading in production), Maharashtra, Tamil 
Nadu, Andhra Pradesh, Orissa, Bihar and Gujarat. Intercropping system can be done for sunflower with 
crops such as groundnut, castor, soyabean, blackgram, pigeonpea and finger millet which can be 
considered as a very advantageous part for this and so must be encouraged for cultivation on a large scale 
for purpose of biodiesel production. In India sunflower as an oil- seed crop was introduced in 1969 when 
only 0.1 million hectares were under this cultivation while it has increased to 1.63 million hectares in 
2002-2003 [19]. Oilseed production has increased from 24.35 million tonnes in 2004-05 to 30.94 million 
tonnes in 2012- 2013. Presently in 2013- 14, 28.28 million hectares are under oilseed cultivation and it 
produced 33 million tonnes. To improve the declining oilseed production in future, government of India is 
implementing the National Mission on Oilseeds and Oil Palm (NMOOP) 2014-2015 and one of the major 
strategy is promotion of sunflower cultivation in Zaid season and also encourage oilseed cultivation in 
areas with low wheat productivity, rice fallows & intercropping with cereals and pulses. Moreover 
expansion of cultivation will be done on waste lands with elite tree borne oilseeds [20]. 
Sunflower being a photo-insensitive crop can be grown in any season (namely; kharif, rabi and spring) in 
India. It takes 80-90 days in kharif, 105-130 days in rabi 100-110 days in spring season. It grows best in 
loamy soils with good drainage & with soil pH of 6.5 to 8.5 [21]. 
Oil quality from sunflower seeds differs in different climatic condition and agricultural practices [22]. 
Therefore further research on this is required in India so as to ascertain the best areas and dates of 
sunflower cultivation to get quality oil and to consider this plant as a biodiesel feedstock. 
Sunflower has already become the alternative cash crop for farmers due to perennial threats of flood and 
draught over traditional paddy cultivation in coastal Bhadrak district in state of Orissa, India. Moreover 
geographical area support the cultivation [23]. Sunflower grows in relatively less time (90-100 days) 
when compared to rice (5 months) and wheat (6 months). This indicates a good profit in much little time 
[24]. 
 
Castor bean 
Castor bean (Ricinus communis) is a draught resistant, non-edible perennial oilseed crop belonging to the 
family Euphorbiaceae [25, 26]. It is grown in the arid and semi-arid regions of the world and can survive 
in diverse climatic conditions [27]. The seeds of castor contain 46-60% oil rich in ricinoleic acid. Besides 
being used as paints, coatings and as lubricants in industries and in the internal combustion engine of 
aeroplanes, it is also used in manufacturing candles, soaps and cosmetics [28-30]. Castor oil is best for 
biodiesel production as it is soluble in alcohol unlike other vegetable oils and can be transformed into fuel 
without heat and other energy requirement [31].Thus cost for biodiesel production is low compared to 
other vegetable oils [32]. Castor biodiesel has viscosity almost similar to that of diesel. Moreover fuel 
properties such as density, flash point and calorific value compare well with the relevant quality 
standards [33]. India is the world’s largest producer of castor and contribute around 85% of world’s total 
production. Gujrat, Rajasthan and Andhra Pradesh are the main castor producing states of India [34]. 
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Castor is a kharif crop and grows best under hot and humid conditions and thus cultivated in tropical 
countries of the world. In India, the sowing time is July or August and harvested around December or 
January. It has growing period of 4-5 months and can grow in rotation with crops like green gram, 
groundnut, joware,bajra, cowpea [35]. Inspite India being major producer and exporter of castor oil in the 
world, it still buy its formulated products and its derivatives at a cost much higher than that of oil [36]. 
Indian castor seeds has oil content of 48% and 42% can be extracted. Remaining residual oil cake can be 
used as organic manure [37]. 
India having the ideal climate for castor production should take the advantage to produce biodiesel as 
alternative to diesel fuel and also for energy security of our country where diesel consumption is several 
times higher than petrol consumption. 
 
Soyabean 
Soyabean ( Glycine max) also known as golden bean or miracle crop is an important legume crop of East 
Asia. It is better known as oilseed crop rather than a pulse due to its use as vegetable oil and biodiesel 
production [38]. Soyabean are highly proteinecious containing all essential amino acids required for 
human body [39]. Soyabeans are processed for oil and protein for human consumption. Some products 
from soyabean include soy milk, soy flour, soy protein, tofu etc. Besides using soyabean oil in cooking 
purposes, some packed foods such as tuna, sardines etc also contain soyabean oil. Some of the industrial 
application of soyabean include candles, soyink, soycrayon, lubricants, soy based foams in coolers and 
refrigerators [40]. Research study has proved that soyabean crop has the potential to produce biodiesel 
[41]. Soyabean contain 18% oil and 45% protein. It is a kharif crop grown in tropical, sub- tropical and 
temperate climates [42]. The optimum temperature for the crop is 20-35°C with annual rainfall of 950 
mm [43]. The major soyabean producing countries of the world are United States, Brazil and Argentina 
and they contribute for 80% of the world’s supply. India ranks fourth in soyabean production of the 
world. In India, the state of Maharashtra and Madhya Pradesh leads in soyabean production by 
contributing 89% of the total production of the country. While remaining 11% are produced by 
Karnataka, Andhra Pradesh, Rajasthan, Gujarat and Chhattisgarh [44]. The sowing season of soyabean in 
India is June-July and the harvesting period is September- October [45].  
The main goals of biofuels in developing countries such as India is the energy security and use of 
degraded lands. Soyabean falls under first generation crops for biodiesel production [46]. The method 
employed for biodiesel production from soyabean is a transesterification reaction of vegetable oils with 
methanol or ethanol in presence of sodium hydroxide catalyst to yield methyl or ethyl esters ( biodiesel) 
and a byproduct of glycerine [47]. 
In India, soyabeans are mainly used for soya oil, oil cake and oil meal [48]. India, besides being dependent 
on the edible products of soyabean crop, efforts should also be taken to produce biodiesel from this 
miracle crop. This will only help India to go a step forward in the oil production sector and save its 
country’s economy in near future like other advanced countries such as United States, Brazil and 
Argentina which already has been producing biodiesels in a much successful way from years before. 
 
Sesame 
Sesame is an annual oilseed crop of the tropics and the sub-tropics and grows best on moderately fertile, 
well drained soils with pH of 5.5-8.0. This crop is sensitive to salinity and water- logging but can grow in 
poor soils and is very draught tolerant [49, 50]. The sesame cultivation is done in countries such as India, 
China, Burma, Sudan, Thailand, Egypt, Mexico, Bangladesh, Pakistan, Sri Lanka, Indonesia, Saudi Arabia, 
Turkey and recently it is carried out in semi arid regions as well [51]. 
Sesame seeds contains oil content (46%-50%), unsaturated fatty acids (83%-90%), proteins (20%) and 
large amount of lignans such as sesamin, sesamol, tocopherols in addition to minerals and vitamins [52]. 
Sesame seeds also known to have medicinal properties such as antioxidative, anticarcinogenic, anti- 
inflammatory and anti-hypertensive and are consumed for such human health benefits [53,54]. Research 
studies on sesame seeds has proved that its methyl ester has the potential to produce biodiesel much 
successfully[55,56]. The agro climatic condition of India is well suited for sesame cultivation. India 
occupies 6th position in sesame production after soyabean, cotton seed, groundnut, sunflower and 
mustard[57]. Sesame besides being used as edible oil, its oil is also used for manufacturing soaps, 
cosmetics, perfumes and pharmaceutical products [58]. The fuel properties of sesame biodiesel such as 
specific gravity, flash point, pour point, kinematic viscosity, cetane number, sulphur content have been 
found to give equal performance when compared with ( mineral ) traditional diesel and even at 100% 
biodiesel there was no obvious change in engine power [59]. In India, sesame is cultivated in all seasons 
of the year ( Kharib (June-July to Sept-Oct), pre-rabi, rabi, summer) due to short duration of the crop cycle 
[60]. Gujarat leads in sesame production in India followed by West Bengal, Karnataka, Rajasthan, Madhya 
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Pradesh, Tamil Nadu, Maharashtra, Andhra Pradesh [61].Sesame being an arable crop can be grown 
without irrigation and can thrive on marginal soils with amended soil nutrition [62]. The top five sesame 
producers of the world according to rank are China, India, Sudan, Myanmar, Uganda which account for 
70% of the world’s production. India, China, Mexico are the major exporters of sesame seeds [63]. 
In a country like India where 79% crude oil is imported to produce petrol, diesel, kerosene and cooking 
gas due to higher demand the need to think of alternative fuel becomes a must [64]. At present although 
India ranks 2nd in the sesame production of the world, its seed are only cultivated for human consumption 
till date. This seeds which have the potential for biodiesel production and can grow in even poor marginal 
soils, such lands should be kept for the alternative fuel cultivation in near future without affecting the 
food security of the country. 
 
Linseed 
Linseed (Linum usitatissimum) also known as flaxseed oil is an important oilseed crop of the world. 
Canada accounts for 80% of linseed production of the world followed by China, US and India [65]. Linseed 
is an annual crop grown in temperate and tropical regions of the world and grow up to 60 cm in height. 
Linseed contains 30-40% oil, stearic acid (5-6%), oleic acid (15-17%), linolenic acid (50-58%), linoleic 
acid(14-16%) and palmitic acid(4-6%) [66]. Every part of the linseed plant is useful. The oil obtained 
from linseed is used in the manufacture of varnish, paints, pad-ink, printed-ink, oil cloth, linoleum etc. The 
oil cake obtained is a good feed for cattles and is also used as organic manure. Fibres obtained from 
linseeds is used in manufacture of linen while fibres from the stems has good strength and durability. 
Quality papers can also be made from the linseed obtained short fibres [67]. Linseed oil can be used to 
produce biodiesel by transesterification process in which higher fatty acids are converted to methyl and 
ethyl esters using KOH as catalyst and methanol [68]. Several research work has been done worldwide to 
investigate the potential as biodiesel from linseed oil such as temperature, injection pressure on engine 
performance and also the effect of its use in diesel engines [69-71]. 
In one experimental study, linseed biodiesel blend of B20 ( i.e, 20% ratio on volume basis) was found to 
be optimum fuel in terms of better performance and reduced carbon monoxide and hydrocarbon 
emissions when compared to diesel fuel [72] while in yet another study, it was found that non- edible 
linseed oil possesses density, flash point, fire point comparable to that of traditional diesel fuel which 
again indicate it to be a valuable alternative to fossil fuel [73]. In India, linseed cultivation is done because 
of favourable climatic condition and soil condition. Globally, India is the third largest producer of linseed. 
The major linseed producing states of the country are Madhya Pradesh(leading state), Uttar Pradesh, 
Bihar, Rajasthan, Orissa, Karnataka, Chhattisgarh [74]. In India linseed is a rabi crop which is sown during 
October-November and harvested in February-April. Therefore it is also called as a cool season crop as 
the seed crop does well in moderate cold (21-26°C) but thrives best under moist cool climate [75]. 
Linseed can be raised in almost all types of soils with sufficient moisture. It can be grown on marginal and 
sub-marginal rainfed soils as pure crop or inter crop (with chickpea, wheat, sunflower, potato). It is 
tolerant to pH in the range of 5- 7. The crop maturity cycle is between 130-150 days [76]. 
India being a tropical country with the abundance in linseed production should explore this valuable 
renewable resource for biodiesel production in addition to using it for other purposes. 
 
Cotton 
Cotton (genus: Gossypium ) belong to family malvaceae is a perennial herbaceous shrub grown in the 
tropical and sub- tropical regions of the world such as India, America, Middle East and Africa [77]. Cotton 
also known as ‘white gold’ is the leading fibre crop of the world and is cultivated in the arable lands with 
hot and dry weather along with adequate moisture [78]. Besides fibre, cotton also serve as a feed crop for 
cattles. Oilcake obtained is a highly proteinous feed for livestock. While the cotton oil is used for culinary 
purposes and also as agricultural pesticides  [79]. Cotton seed possess protein (23%), fat (20%) and 
crude fibre (24%). It is used as an ingredient in dairy feed formulation. After oil extraction from cotton 
seed, its meal is used to make cakes, flakes or pellets [80]. Cotton seed oil is considered as a potential 
alternative fuel for diesel engines [81]. Cotton trash when applied to animal manure composing improves 
its efficiency [82]. The cotton stalk have specific energy similar to that of wood and hence trash could be 
used for industrial fuel [83, 84].Cotton seed oil is also used in preparation of vegetable oils, margarine, 
soap and plastics [85]. The oil obtained from cotton has good lubricating properties and can be used as 
good additive to lubricating oil [86]. Cotton seed biodiesel has desirable characteristics which suit the 
entire engine without modification along with improved performance and emission characteristics. In 
one research study, it was found that B20 [ indicating 20% level of biodiesel ( methyl esters of cottonseed 
oil) and 80% conventional diesel fuel] with blend 20% yielded optimum value with less fuel consumption 
and higher efficiencies than diesel [87]. Yet in another study, it has revealed that the performance 
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parameters of compression ignition engines is improved by use of cottonseed oil biodiesel compared to 
diesel fuel [88]. The cottonseed oil biodiesel production requires low cost for large scale production 
because of lower free fatty acid and hence does not require two stage alkaline transesterification 
treatment. Moreover its biofuel properties are similar to that of diesel with additional benefit of high 
cetane number of 89.49 [89]. 
Globally, China is the largest producer of cotton while India is the second largest producer, consumer and 
exporter of cotton [79]. In India, cotton is a kharif crop or monsoon season crop and is planted from the 
end of April through September and harvested in winter; November- December [90]. The nine major 
cotton producing states of India are- Punjab, Haryana, Rajasthan (North zone); Maharashtra, Madhya 
Pradesh, Gujarat ( Central zone); Karnataka, Tamil Nadu and Andhra Pradesh (South zone) [91]. India 
having a tropical wet and dry climate is ideal for cotton cultivation. Gujarat (32%) is the largest cotton 
producing state of India followed by Maharashtra (22%) and Andhra Pradesh (9.19%) [79]. India is the 
only country growing all the four species of cotton- Gossypium hirsutum, G. arboreum (Northern zone); G. 
hirsutum, G. arboretum, G. herbaceum ( Central zone); G. hirsutum, G. arboretum, G. herbaceum, G. 
barbadense (South zone) [92]. Cotton prefers well drained soil but can be grown in a variety of soil types 
ranging from well drained deep alluvial to black clayey and in black and red soils. The crop is semi- 
tolerant to salinity and sensitive to water logging [93].  
In India, cotton is a principal crop which provides employment to 6 million farmers and also engages 40- 
50 million people in its cultivation and processing. Minimum support price is also fixed by Government of 
India for its cultivation[91]. As its biodiesel production from this crop is found economic to be cultivated 
in large scale by research studies. So attempt should be made to produce the alternative fuel from this 
‘white gold’ i.e, cotton. 
 
Other plants in India with biodiesel potential 
Jatropa curcas (Ratanjot) and Pongamia pinnata (Karanja) are oil seed bearing tree species with biodiesel 
potential (According to biofuel Committee, 2003) that are suitable for cultivation in fallow, waste and 
marginal lands of arid and semi arid regions of India. Research study on this  plants showed variations 
among the oil content of various varieties [94]. Rapeseed, safflower, coconut are some other energy crops 
of India needing extensive research on the area. 
 
CONCLUSION 
India has large diversity of plant resources which has the potential for producing biodiesels. Some of 
them are discussed in this present review. These resources till date are cultivated only for human 
consumption or for other uses. Unlike Jatropa, till date these resources are not been thought for 
producing our valuable energy alternative i.e, biodiesel. Government of India has also approved the 
National Policy of Biofuel in December 2009 which encourages use of renewable alternative fuels and 
targeted 20% blending by biofuel by 2017. National Biodiesel Mission identified Jatropa curcas as suitable 
oilseed for biodiesel production but unavailability of high yielding draught tolerant seeds of jatropa 
remains major hurdles in the cultivation. India recently emphasizing ‘make in India mission’ launched the 
biodiesel programme as a part to reduce carbon emission and also import of energy from other countries 
(around 80%) which will help save our foreign exchange. Indian Ministry of Petroleum and Natural gas 
has also permitted sale of biodiesel (B100) to sectors such as railways, State Road Transport Corporation, 
shipping etc [95]. Road Transport Ministry of India is also setting the stage for manufacturing engines of 
vehicles that can ply on 100% biodiesel in the near future. As 80% of our diesel is used for transportation 
purposes in India, therefore use of such B100 vehicles will definitely help reduce dependence on crude oil 
import along with vehicular pollutions [96].  
Thus these programmes emphasizes us to explore more of our natural resources like that of jatropa that 
exist in our country and also do more elaborate researches on such plants to get a secure future in energy 
and environment.  
Plants discussed in this study are having huge production in India and has biodiesel yields and should be 
explored by extracting to understand better and for commercial application. 
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Figure 1: Sunflower with sunflower seeds  

 

 
Figure 2: Castor plant with castor bean seeds 

 

 
Figure 3: Soyabean plant with soyabean seeds 

 
Figure 4: Sesame plant with sesame seeds 
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Figure5: Linseed plant with seeds and the flax flower. 

 
Figure 6: cotton plant with cotton seeds 

REFERENCES 
1. Monyem A, Gerpen Van JH (2001). The effect of biodiesel oxidation on energy performance and emissions. 

Biomass & Bioenergy. 20(4): 317-325. 
2. Keskin A, Guru M, Altiparmak D , Aydin K (2008). Using of cotton oil soapstock biodiesel- diesel fuel blends as an 

alternative diesel fuel. Renewable energy. 33(4): 553-557. 
3. Costa Neto PR, Rossi LFS, Zagonel GF, Ramos LP (2008). Transesterifica cao de oleo comestivel usado para 

producao de biodiesel e uso em transporte,pp.1-12. 
4. Kumar A (2001). Bioengineering crops for biofuels and bioenergy. In: From soil to cell: A broad approach to 

plant life. Eds. Blender L and Kumar A( Giessen + Electron Library GEB), pp.1-16. 
5. Kumar A (2008). Bioengineering of crops for biofuels and bioenergy. In: Recent Advances in plant 

Biotechnology.Eds Kumar A and Sopory S ( New Delhi + IK International),pp.346-360. 
6. Kumar A (2011). Biofuel resources for green house gas. Mitigation and environmental protection. In : Agriculture 

Biotechnology, Ed. Trivedi PC ( Jaipur + Avishkar Publishers), pp. 221-246. 
7. Kumar A (2013). Biofuels utilisation. An attempt to reduce GHG’s and mitigate climate change. In knowledge 

systems of societies for adaptation and mitigation of impacts of climate change (eds) Heidelberg, Germany,pp. 
199-222. 

8. Basavaraj G, Parthasarathy RP, Reddy CR, Kumar AA, Rao PS , Reddy BVS (2012).A Review of the national biofuel 
policy in India: A Review of the national biofuel Policy in India: A critique of the need to promote alternative 
feedstocks. Working paper series no.34. International Crop Research Institute for the semi arid tropics, pp. 1-20. 

9. Government of India (2008). National Policy on biofuels, Ministry of New and Renewable Energy.GOI. 
10. Nagaraj G (1995).Quality and utility of oilseeds of oilseeds. Directorate of oilseeds research (Indian Council of 

Agricultural Research ) ,Hyderabad. 
11. Skoric D, Jocic S,Sakah Z , Lecic N(2008). Genetic possibilities for altering sunflower oil quality to obtain novel 

oils.Canadian J Pharmacol. 86(4): 215-221. 
12. Rindels S(1996). Sunflower horticulture lowa State University of Science and Technology. Online document 

2013. 
13. Ungaro MRG (2000). Cultura do girasol-Boletim Technico do Instituto Agronomico de campinas. 188: 1-36. 
14. Murphy DJ (1994). Designer oil crops,breeding, Processing and Biotechnology. VCH Verlagsge sellschaft mbH, 

Weinheim,Germany. 
15. Osorio J, Fernandez MJ, Mancha M ,Garces (1995).Mutant sunflower with high concentration of saturated fatty 

acids in the oil. Crop Science. 35(3): 739-742. 
16. Piva G, Bouniols A, Mondies G (2000). Effect of cultural conditions on yield, oil content and fatty acid composition 

of sunflower Kernel. Proceeding Toulouse France : 15th International  Sunflower Conference , pp. 61-66. 
17. Zabanioutou AA, Kantarelis EK, Theodoropoulos  DC (2008). Sunflower shells utilization for energy purposes in 

an integrated approach of energy crops: Laboratory study pyrolysis and kinetics. Bioresource Technol. 99(8): 
3174-3181. 

Shah and Yadav 
 



BEPLS Vol 4 [12] November  2015                         102 | P a g e            ©2015 AELS, INDIA 

18. Ahlawat IPS (2008). Agronomy- Rabi Crops Sunflower. Indian Agricultural research Institute, New Delhi, pp. 1-9. 
19. Government of India (2008). Post harvest profile of sunflower. Ministry of Agriculture,  Directorate of marketing 

and inspection .Nagpur,pp.1-73. 
20. Government of India (2014). Ministry of agriculture. Department of agriculture and cooperation. Annual Report 

2013-2014, pp. 1-204. 
21. Pereira- Irujo GA, Izquierdo NG, Covi M, Nolasco SM, Quiroz F ,Aguirrezabal (2009). Variability in sunflower oil 

quality for biodiesel production: A simulation study. Biomass and Bioenergy. 33(3): 459-468. 
22. Agrifarmer (2015). Sunflower farming information guide . agrifarming.in/sunflower- information guide 

.agrifarming.in/ sunflower-farming ,pp. 1-3. 
23. Sanjib Nayak (2012). Sunflower cultivation brings ray of hope for farmers. Times ofindia.indiatimes.com 
24. Fao (2012). Sunflower: a ray of hope for flood affected farmers farmers in Sindh. Fao in emergencies. 

www.fao.org. 
25. Kafagi IK (2007). Variation of callus induction and active metabolic accumulation in callus cultures of two 

varieties of (Ricinus communis L.) Biotechnology. 6: 193-201. 
26. Kumari KG, Ganesan M, Jayabalan N (2008). Somatic organogenesis and plant regeneration in Ricinus communis. 

Biol Plantarum. 52:17-25. 
27. Religare(2015). Castor seed crop survey report, pp.1-16. 
28. Ogunniyi DS (2006).Castor oil: A vital industrial raw material. Biosource technology. 97:1086-1091. 
29. Deore AJ, Johnson TS (2008). High frequency plant regeneration from leaf- disc cultures of Jatropa curcas L.: an 

important biodiesel crop. Plant Biotechnol Rep. 2: 7-11. 
30. Chiaranda M, Andrade Jr AM , Oliveira GT (2005). A producao de biodiesel no Brasil e aspectos do PNPB. Escola 

Superior de Agricultura Luiz de Queiroz USP, Brazil, pp. 32. 
31. Alam I, Sharing SA, Mondal SC, Alam J, Khalekuzzaman M, Anisuzzaman M, Alam MF (2010). Invitro 

micropropagation through cotyledonary node culture of castor bean (Ricinus communis L.). Aust J Crop Sci. 4: 81-
84. 

32.  Sreenivas P, Mamilla VR, Sekhar KC (2011). Development of biodiesel from castor oil. International Journal of 
Energy Science. 1(3): 192-197. 

33. Conceicao MM, Candeia RA, Silva FC, Bezerra AF, Fernandes Jr , Souza AG (2007). Thermoanalytical 
characterisation of castor oil biodiesel. Renewable and Sustainable Energy Reviews.11 (5): 964-975. 

34. Jeong GT , Park DH (2009). Optimization of biodiesel production from castor oil using response surface 
methodology. Appl. Biochem. Biotechnol. 156:1-11. 

35. NMNE (2009). National Multi- commodity Exchange of India Ltd. Report on Castor. Gujarat, India, pp.1-17. 
36. Hemant YS, Panwar NL, Bamniya BR (2011). Biodiesel from castor oil- A green energy option. Low Carbon 

Economy.2: 1-6. 
37. Rajagopal D (2007). “Rethinking Current Strategies for Biofuel Production in India.” Energy and Resources 

group, University of California, Berkeley. 
38.  Shurtleff  W, Aoyagi Akiko (2013). History of whole dry soyabeans, used as beans or ground, mashed or flaked 

(240 BCe to 2013). Lafayette, California,pp. 950. 
39. Henkel J (2000). Soy: Health claims for soy protein, question about other components. FDA consumer (Food and 

Drug administration). 34(3): 18-20. 
40. NCSPA (2014). Uses of soyabeans. North Carolina soybean producers association, INC, pp: 1-2. 
41. Basha SA, Gopal KR, Jebaraj S (2009). A review on biodiesel production, Combustion, emissions and 

performance. Renewable and sustainable energy reviews. 13: 1628-1634. 
42. ICEX (2011). Commodity profile-soyabean. Soyabean Processors Association of India (SOPA),pp. 1-15. 
43. Embrapa (2008). A soja Empresa Brasileira de Pesquisa Agropecuaria. http:// www.cnpso.embrapa.br 
44. Arnab KHR, Koli S, Bhardwaj A, Bharti B (2015). Evaluation of the PPPIAD. Project on soyabean. Federation of 

Indian Chamber of Commerce and Industry (FICCI), pp. 1-92. 
45.  ICEX (2011). Commodity profile- soybean. Soyabean Processors Association of India, pp.1-15. 
46. Dubey A, Meena N, Baharwani V (2014). Biofuels: Impact on food productivity, land use, environment and 

agriculture. International Journal of Environmental Research and Development. 4(1): 9-16. 
47. Chand R (2007). Agro-industries characterisation and appraisal: Soyabeans in India. National Centre for 

Agricultural Economics and Policy Research (FAO), pp.1-50. 
48. Hay FJ (2014). Soyabean as a biofuel feedstock. Soil Science and Crop nutrition. University of Nebraska- Lincoln 

Extention, pp. 1-9. 
49. Pham TC (2011). Analysis of genetic diversity and desirable traits in Sesame. Implication for Breeding and 

conservation. Doctoral thesis Swedish University of Agricultural Sciences, pp. 65-69. 
50. Elly K, Omari M (2009).Growth and production of sesame. Soils, plant growth and crop production. Encyclopedia 

of Life support systems, pp. 1-10. 
51. Saydut A, Duz MZ, Kaya C, Kafadar AB, Hamamci C(2008). Transesterified sesame (Sesamum indicum L.) seed oil 

as a biodiesel fuel. Bioresource Technology. 99(14): 6656-6660. 
52. Niti P, Ashwani KR, Ratna K, Adharshana T, Kangila VB (2014). Sesame crop. An unexploited oilseed holds 

tremendous potential for enhanced food value. Agricultural Sciences .5: 519-529 
53. Nakano D, Kurumazuka D, Nagai Y, Nishiyama A, Kiso Y , Matsumura Y(2008). Dietary sesamin suppresses Aortic 

NADPH oxidase in DOCA salt Hypertensive Rats. Clinical and Experimental Pharmacology and Physiology 
.35:324-326. 

Shah and Yadav 
 



BEPLS Vol 4 [12] November  2015                         103 | P a g e            ©2015 AELS, INDIA 

54. Hsu DZ, Su SB, Chien SP, Chiang PJ, Li YH ,Lo YZ (2005). Effect of sesame oil on oxidative stress associated Renal 
Injury in Endotoxemic Rats: Involvement of Nitric oxide and Pro inflammatory cytokines. Shock.24:276-280. 

55. Saydut A, Duz MZ, Kaya C, Kafadar AB , Hamamci C (2008). Transesterified sesame (Sesamum indicum L.) seed 
oil as a biodiesel fuel- Bioresource Technology .99(14): 6656-6660. 

56. Panoutsou C, Namatov I, Lychnaras V , Nikolaou A (2008). Biodiesel options in Greece. Biomass and Bioenergy. 
32(6): 473-481. 

57. FAO (2005). Post harvest profile of sesame, pp.1-69 
58. Ahmad M, Khan MA, Zafar M, Sultana S (2010). Environment- friendly renewable energy from sesame biodiesel 

energy sources 32(2):189-196 
59. FAOSTAT (2011). Food and Agricultural organisation of the United Nations. Statistical Database. 
60. Oyeogbe A, Ogunshakin R, Vaghela S, Patel B (2015). Towards sustainable intensification of sesame based 

cropping systems diversification in northwest India. Journal of food research. 3:1-5 
61. DAC (2005). Post harvest profile of sesame. Department of Agriculture & Cooperation, New Delhi. pp: 1-69. 
62. Kwame DA, Henry OS, Samuel A, Joseph EA, George O (2015). The adoption of temperate selected sesame 

accessions in the tropics: Selected for Japan and grown in Ghana. Journal of Agricultural Science. 7(5):47-55. 
63. Agro Crops (2015). Indian sesame seeds. Crop Report, pp. 1-2. 
64. Bureau ET (2013). Over 78% crude oil consumed by diesel, petrol and cooking fuels. The Economic Times 

(article.economictimes.indiatimes.com) 
65. Agarwal D, Kumar L, Agarwal AK (2007). Performance evaluation of a vegetable oil fuelled C.I engine. Renewable 

energy. 
66. Nag A (2008). Biofuels refining and performance. New York: Mc Graw- Hill. 
67. Ahlawat IPS (2006). Linseed: Agronomy- Rabi Crops Agronomy. Indian Agricultural Research Institute New 

Delhi, pp:1-10 
68. Hideki F, Akihiko Kondo, Hideo N (2001). Biodiesel fuel production by transesterification of oils. Journal of 

Bioscience and Bioengineering .95(5): 405-416. 
69. Basha SA, Gopal KR and Jebaraj S (2009). A review on biodiesel production, combustion and performance. 

Renewable and sustainable energy. Reviews 13: 1628- 1634. 
70. Demirbas A (2009). Production of biodiesel fuels from linseed oil using methanol and ethanol in non- catalytic 

SCF conditions. Biomass and Bioenergy. 33(1): 113-118. 
71. Puhan S, Jegan R, Balasubramanian K, Nagarajan G (2009). Effect of injection pressure on performance, emission 

and combustion characteristics of high linolenic linseed oil methyl ester in a DI engine. Renewable Energy. 34(5): 
1227-1233. 

72. Mahla SK, Arvind B (2012). Performance and emission characteristics of different blends of linseed Methyl ester 
on diesel engine.International Journal on Emerging Technologies. 3(1):55-59. 

73. Kumar MK, Bakkiyaraj, Mohmed AI, Parameshwaran P (2015). Review paper on performance and emission 
evaluation of CI engine using linseed oil and diesel blends with additives as an alternative fuel. Journal of 
Chemical and Pharmaceutical Sciences. Special Issue. 6: 264-266. 

74. Chauhan MP, Singh S, Singh AK (2009). Post harvest uses of linseed. Journal of Human Ecol. 28(3):217-219. 
75. Srivastva A, Prasad R (2004). Triglycerids- based diesel fuels. Renewable Energy Reviews .24: 111-133. 
76. Ahlawat IPS (2006).Linseed : Agronomy-Rabi crops ,Agronomy. Indian Agricultural Research Institute, New 

Delhi,pp.1-10. 
77. Aus Gov (2008). The Biology of Gossypium hirsutum L and Gossypium barbadense L (cotton).Gene Technology 

.Verson 2: 1-91. 
78. Blaise D (2006). Yield, Boll distribution and fibre quality of hybrid cotton (Gossypium hirsutum L.) as influenced 

by organic and modern methods of cultivation. Journal of agronomy and Crop Science. 192: 248-256 
79. Karvy (2009). Cotton seasonal Report. Comtrade, pp. 1-15. 
80. Dindorkar KS, Mahalle DM, Bhoyar S (2008). Evaluation of cottonseed oil for biodiesel production. International 

Journal of Agricultural Engineering .1(2): 45-48. 
81. Dwivedi G, Sharma MP, Jain S (2013). Diesel engine performance and emission analysis using biodiesel from 

various oil sources- Review, JMES. 4(4): 434-447. 
82. Brampton M (2001). Research turns trash to treasure USQ news 21st Feb 2001, University of Southern 

Queensland. 
83. Coates W (2000). Using cotton plant residue to produce briquettes. Biomass and bioenergy. 18:201-208. 
84. Gomes RS, Wilton W, Coates WE, Fox RW (1997). Cotton (Gossypium) plant residue for industrial fuel: An 

economic assessment. Industrial Crops and Products. 7:1-8. 
85. Frank AW (1987). Food uses of cottonseed protein. Chapter 2. In: BJF Hudson, ed. Development in Food proteins. 

Elsevier Applied Science, New York. 5:31-80. 
86. Ertugrul D , Filiz K (2004). Using of cottonseed oil as an environmentally accepted lubricant additive. Energy 

Sources, part A, Recovery, utilization and Environmental effects. 26(7): 611-625. 
87. Kumar RS, Manimaran R (2013). Performance and emission characteristics on 4- stroke single cylinder CI engine 

using cottonseed biofuels. Asian Journal of Engineering Research. 1(2):1-3. 
88. Kale BN, Prayagi SV (2012). Performance analysis of cottonseed oil methyl ester for compression ignition 

engines. International Journal of Emerging Technology and Advanced Engineering .2(8): 117-120. 
89. Bello EI, Aladesuru AA (2015). Cottonseed (Gossypium arboretum) oil biodiesel. Scientia Agriculturae .11(1): 1-

17. 
90. Sood D (2015). Cotton and products Annual- India. Global Agricultural Information Network, pp. 1-25. 

Shah and Yadav 
 



BEPLS Vol 4 [12] November  2015                         104 | P a g e            ©2015 AELS, INDIA 

91. Patil SJ , Mali PY (2013). Is cotton a real cash crop? Cotton growing farmer’s Perspectives. International Journal 
of Scientific Research. 2(1):131-135. 

92. Gillhem, Fred EM, Thomas MB, Tijen Arin, Graham A Matthews, Cluade LE Rumeur ,Brian HA (1995). Cotton 
production Prospects for the next decade. World Bank Technical Paper Number 267. 

93. Ramasundaram P, Gajbhiye H (2001). Constraints to cotton production in India. Technical Bulletin from Central 
Institute for Cotton Research Nagpur. 19:1-19. 

94. ICRISAT (2006). Biodiesel crops as candidates for rehabilitation of degraded lands in India- Research, Andhra 
Pradesh, India,pp.1-2. 

95. Utpal B (2015). India launches biodiesel programme. Live mint. E-paper. New Delhi. www.livemint.com 
96. Dash KD (2015). India closer to nod for 100% biofuel. Times of India. New Delhi. 

http://timesofindia.indiatimes.com 
 

 

CITATION OF THIS ARTICLE 
Shaheen S and RNS Yadav. Plants with Biodiesel Potential in India: A Review. Bull. Env. Pharmacol. Life Sci., Vol 3 [12] 
November 2015: 95-104 

 
 

 
 
 

 
 
 
 

 
 

 
 
 
 

Shah and Yadav 
 


