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Abstract Biofuels production, driven by the potential to contribute to energy security, climate change mitigation and rural development, has 
experienced rapid growth in recent years. Now days increased interest in promoting bioenergy, including biofuels, as a renewable energy 
source growing concerns about the economic, environmental and social sustainabil-ity of biofuels, as well as about their ability to actually 
meet the energy security expecta-tions. At present biofuels become an extremely important form of bioenergy. 

Present study focusing on advantages and disadvantages of some multipurpose, short dura-tion annual crops such as Jatropha, sweet 
sorghum, castor, soybean, flax etc. Jatropha is considered as major biofuel crop but it is not a food crop since the oil is non-edible and is, 
in fact, poisonous. Most of the Jatropha currently grown is toxic which renders the seed-cake unsuitable for use as livestock feed and may 
present a human safety hazard. Fruiting is fairly continuous which increases the cost of harvesting. Knowledge of the agronomy of 
Jatropha and how agronomic practices contribute to yield is generally lacking. While other crops such as castor, Jatropha, soybean, 
sunflower, sweet sorghum can either simultane-ously yield fuel along with food and/or fodder or can be cultivated in rotation with food 
crops. Even small private farmers can get market for biofuels and will be an opportunity for socio economic development. Some of these 
crops are already commercially well known and can be scaled up to produce bioenergy are also discussed. 

 Index Terms— s 

——————————      —————————— 

1 INTRODUCTION                                                                     

Biofuels are considered in part, a solution to such issues as 
sustainable develop-ment, energy security and a reduction of 
greenhouse gas emissions. Biodiesel, an environ-mental friendly 
diesel fuel similar to petro-diesel in combustion properties, has 
received considerable attention in the recent past worldwide. 
Biodiesel is a methyl or ethyl ester of fatty acid made from 
renewable biological resources such as vegetable oils (both 
edible and no edible), recycled waste vegetable oil and animal 
fats (Demirbas, 2000; Kinney and Clemente, 2005; Wilson et al., 
2005). The use of vegetable oils as alternative fuels has been 
found since 1900, when the inventor of the diesel engine 
Rudolph Diesel first tested peanut oil in his compression 
ignition engine (Shay, 1993). However, due to cheap petro-leum 
products such non-conventional fuels never took off until 
recently. Biodiesel derived from various biofuel crop is already 
being used in USA and Europe to reduce air pollution, and 
dependence on depleting fossil fuel localised in specific regions 
of the world. (Ma and Hanna, 1999; Sarin et al., 2007; 
Ranganathan et al., 2008; Agarwal, 2007; Berchmans and Hirata, 
2008; Foidl et al., 1996; Openshaw, 2000; Meher et al., 2006). 
The Jatropha curcas Linnaeus plant originated from Mexico 
and was spread to Asia and Africa by Portuguese traders as a 
hedge plant. Several research has indicated that  J. curcas L. 
oil-producing seeds are toxic to humans, animals and birds, 
hence it is com-monly referred to as “Black vomit nut”, “Purge 
nut” , “Physic nut”, “Pinoncillo”, “Ameri-can purging nut”, 
“Barbados purging nut”, “poison n ut tree” the “graveyard 
tree”, etc (Ak-intayo, 2004; Gubitz et al., 1999). J. curcas L. is 
actually a tree known by more than 200 multi-language names 
(Katembo and Gray, 2007). Its oil is commonly known as hell 

oil, oil infernale (Makkar, et al., 1998; Gubitz, Staubamann et 
al., 1999). Indeed the seed and oil were found to be toxic to 
mice (Adams, 1974), rats (Liberalino et al., 1988), calves, sheep 
and goats (Ahmed and Adam, 1979, b), humans (Mampane et 
al., 1987; Abdu-Aguye et al., 1986; Koltin et al., 2006), chickens 
(Samia et al., 1992). Recently J. curcas 
 
L. poisoning in pediatric patients was reported in Mauritius 
where a total of eleven cases of pignon d’Inde poisoning due 
to consumption of Jatropha seeds was reported in one day 
(Rai and Lakhanpal, 2008) 

Since biofuels can be produced from a diverse set of crops, 
each country is adopt-ing a strategy that exploits the compara-
tive advantages which holds with respect to such crops. For 
example, the sugarcane and maize are the main feedstock for 
ethanol in Brazil and US respectively, while the production of 
biodiesel in Malaysia is from oil palm. The Government of 
India (GOI) has launched a National Mission on Biofuels with 
the aim of achieving a target of 20% blending of biodiesel by 
2012 (GOI, 2003). 

Present study reveals an alternative approach focusing on 
multipurpose, short dura-tion annual crops such as sweet sor-
ghum, castor, soybean, flax etc. that can either simulta-neously 
yield fuel along with food and/or fodder or can be cultivated 
in rotation with food crops. 
 
DISADVANTAGES OF MAIN BIOFULE CROP  
Cultivation of Jatropha as biodiesel plant has certain draw-
backs as follows 

1. SCARCITY OF AGRICULTURAL LAND AND THREAT 
TO FOOD PRODUCTION: 
Due to scarcity of agricultural land and the need for vast 
amount of land for cultiva-  
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tion of biofuel feedstock, biofuels crops are considered a threat 
to both food production and forests. India has vast resources 
of marginal land also called wasteland, which are con-sidered 
to provide little economic or ecological benefits; the national 
biofuel mission em-phasizes cultivation of biofuel crops on 
such lands. However several researchers have con-tested the 
categorization of such lands as wastelands on the grounds that 
such lands are an integral part of the livelihood of rural poor. 

The leaves of Jatropha are not suitable for livestock i.e., not 
suitable as fodder. The situation with regard to the severe 
shortage of fodder for livestock has in fact been deemed the 
other food crisis. In this context plantation of Jatropha on 
common lands, which are often grazing lands, is likely to 
worsen the fodder crisis. Jatropha yields insignificant amount 
of wood per tree. Thus policies, which promote crops that 
provide diverse benefits, would have much less adverse im-
pact on the rural poor. 
2. VARIATION IN THE PRODUCTION OF JATROPHA: 
Although Jatropha Curcas may have the potential to grow in 
diverse agro climatic conditions, withstand drought and pest 
attacks, there is bound be accompanying variation in im-
portant parameters like seed yield, oil content and nutrient 
requirements etc. which are critical to economic viability of 
plantations. The survey carried out by the National Oil Seeds 
and Vegetable Oil Development Board is said to have reported 
variation in oil content ranging from 21% to 48%. There is also 
no scientific evidence on the absence of pests and diseases in 
Jatropha plantations. In fact cultivation practices reported by 
Tamil Nadu Agricultural University, Coimbatore (TNAU) 
mention of pests like defoliators, bark eaters, stem borers etc., 
which call for pest management techniques (Balooni, 2003). 
Further high plantation densities like 2500 plants per hectare 
are possible only under good soil and wa-ter conditions while 
on rain fed plantations on marginal soils optimum density is 
said to be about 1600 plants per hectare. The resulting effect is 
that production per hectare is likely to be lower on such lands. 
Such wide variation in key economic parameters and the lack 
of standardized seed material, cultivation practices call for 
intensive research and develop-ment prior to a large-scale 
planting based on incomplete information 
3. The need for timely irrigation during initial years:  
One of the major reasons for selection of Jatropha is its low 
water requirement and therefore its suitability to dry and arid 
lands. It may be true that perennial crops are better adapted to 
withstand long spells of dry weather compared to short dura-
tion crops, however even trees require well spaced irrigation 
especially during the initial few years of devel-opment barring 
which their growth and productivity is permanently affected. 
Numerous scientific studies on horticultural crops have 
shown that irrigation re-gime has a significant positive impact 
on both yield and quality of fruits. A study by Prayas reports 
wide variation in seed yield ranging from 0.4 tons/hectare to 
12 tons/hectare the best yields having been reported only un-
der irrigated conditions and intensive cultiva-tion (Prayas). As 
if in recognition of this fact, agronomic experiments and field 
trials on Jatropha at institutions like the Tamil Nadu Agricul-
tural University are being conducted under irrigated condi-
tions. It is quite likely that fruit and hence seed production of 

Jatro-pha in dry rain fed conditions would be below par and 
hence economically unviable. 

4. Long maturation phase:  
Long gestation periods also do not motivate farmers to take 
up tree plantation ad ventures. Jatropha (3 to 4 yr) have a long 
maturation phase and that various uncertainties exist especial-
ly in cultivation and marketing such crops present significant 
barriers to adoption especially for small farmers. A study on 
the planting of Jatropha as part of the Horticulture program of 
the Employment Guarantee Scheme in Maharashtra shows 
that subsidies are mainly benefiting the large farmers who are 
the adopters (Prayas). This study also found that the total sub-
sidy that was provided exceeded the cost of cultivation. Small 
and marginal farmers might at best benefit indirectly if they 
gain from new employment opportunities in the plantations of 
adopting farmers or if there is an increase in the price of crops 
displaced by Jatropha. Small farmers are also likely to be more 
skeptical of buyback contracts being offered by biodiesel com-
panies with little track record with farmers in a given region. 
Shorter duration crops like Sweet Sorghum and Castor are 
likely to offer better prospects for poor farmers especially dur-
ing the initial stages of development of the biofuel industry. 
 
ADVANTAGES OF SOME OTHER BIOFULE PLANTS 
Some plants which can be cultivated for biodiesel production 
and will be an alternative to  Jatropha are as follows  
. 
1. SWEET SORGHUM (SORGHUM BICOLOR (L) 
MOENCH):  
Sorghum is considered the most important crop in arid and 
semiarid regions of the  world. Globally, it occupies about 45 
million hectares with Africa and India accounting for about 
80% of the global acreage. Although sorghum is best known as 
a grain crop, sweet sorghum is a close variant used mainly as 
livestock fodder since its high rate of photosyn-thesis produc-
es leafy stalks that make excellent silage. The stalks are rich in 
juice, which can be processed into sugar, jaggery or distilled to 
produce ethanol. Therefore the juice, grain and bagasse (the 
fibrous residue that remains after juice extraction) can be used 
to coproduce a combination of food, fodder, ethanol and elec-
tricity (Gnansounou, 2005). The resistance to drought, saline, 
alkaline soils, to water logging has been proven by its wide 
prevalence in various regions of the world today (FAO, Reddy 
et al, 2005). The familiar-ity with cultivation of sorghum, the 
ability and willingness to adopt sweet sorghum is much high-
er compared to that for Jatropha. The yield of biofuel per hec-
tare per year is higher for sweet sorghum. The comparative 
advantage of sweet sorghum with Sugarcane is that its grow-
ing period of 4 months and water requirement of 8000 cubic 
metre (over two crops) are about 4 times lower than that for 
sugarcane (1216 month growing season and 36000 cubic me-
tres of water). The cost of cultivation is also about three times 
lower than sugarcane (Reddy et al,2005). 

5 2. CASTOR (RICINUS COMMUNIS L.): 
Castor is cultivated around the world because of the commer-
cial importance of its oil which is used in the manufacture of a 
number of industrial chemicals, cosmetics, phar-maceuticals 
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etc. The Indian variety of castor seed has an oil content of 48% 
out of which 42% can be extracted. The residual oil cake, 
which contains about 5.5 % Nitrogen, 1.8 % Phosphorus and 
1.1 % Potassium and is used as organic manure. Castor grows 
well under hot and humid tropical conditions with growing 
period of 4 to 5 months. Castor is grown either as a pure crop 
in rotation with wheat, linseed etc., or is grown mixed with 
cotton, groundnut, arhar, green gram, jowar, bajra and cow-
pea. The average yield of seed and oil is 1250 kg/hectare and 
550 lit/hectare respectively. India is the world’s largest pro-
ducer and exporter of castor oil. It is currently cultivated on 
about 700,000 hectares mostly in Gujarat and Andhra Pradesh 
under rain fed conditions. The comparative advantage of Cas-
tor is that its growing period is much shorter than that of 
Jatropha and there is considera-bly greater experience and 
awareness among farmers about its cultivation. Being an an-
nual crop it gives farmers the ability to rotate or shift away 
easily depending on market condi-tions. 

3. SOYBEAN – GLYCINE MAX (L.) MAR. 
 
Soybean is an annual crop grown in temperate, subtropical 
and tropical climates although it is a subtropical plant by 
origin. Soybean is grown around the world, and its primary 
producers are the United States, Brazil, Argentina, China, and 
India. The world-wide average area under the cultivation of 
soybean is almost 79 million hectares (Conner et al. 2004). The 
beans are produced in seed-pods, which are harvested by 
combine method. In favorable conditions, a high yield of soy-
beans around the world is approxi-mately 1,700 kg/ ha. Soy-
bean oil is the major edible oil in the world. Soybean is used as 
an edible vegetable, source for cooking oil, crop for pasture, 
fodder, or silage, and source for oils used in the manufacture 
of paints, linoleum, oil cloth, printing inks, soap, insecti-cides, 
and disinfectants (Roecklein et al. 1982). Soybean oil is the 
primary source for bio-diesel production in the US, and over 
283 million liters of biodiesel were produced in 2005 (NBB, 
2005). The average oil content for soybeans is 18-20%, with 
protein content of 40%. It does not tolerate excessive heat or 
cold, and grows best on fertile, well drained soils with pH 
ranges of 6.0-6.5. Soybean is a leguminous crop that, when 
grown on the same fields in rotation with other crops, will 
have increased yields because its symbiotic relationship with 
nitrogen-fixing bacteria supplies the soybeans and other sub-
sequent crops with a natural source of nitrogen. Due to this 
self-sufficiency in N-production, the inputs required to grow 
soybean crops are potentially lower than many other oil crops 
which must be planted each season after harvest. 
4. FLAX (LINSEED OIL) – LINUM USITATISSIMUM L. 
Flax has long tradition in mainland agriculture and used for 
fiber (linen) and seed oil (Thomas Jefferson Agricultural Insti-
tute, 2006). The growing season for flax is ap-proximately 120 
days. The demand for flax and linseed oil has decreased since 
the mid-20th century because of heavier reliance on petroleum 
products. Flax is a broadleaf plant that prefers cool growing 
seasons with growth requirement similar to those of oats and 
wheat. Seed oil is used for fast drying, making the oil suitable 
for paints and varnishes and it also has various nutritional 

benefits. Flax also works well as an inter-crop to utilize fal-low 
land. Straw from seed flax varieties has been used in the man-
ufacture of upholstery cushioning, rugs, and paper (Duke 
1983). Leftover seedcake remaining after oil extraction pro-
vides a high-value livestock feed, as well as dietary supple-
ment for humans. Flax is a species with a low nitrogen re-
quirement, and no specialized farm machinery is required to 
plant or harvest its seeds. Flax plants are tolerant to drought, 
grazing, herbicides, high pH, viruses and weeds. 

Under ideal growing conditions the yield of flax was 
up to 2 t/ ha (Casa et al. 1999). High-yielding flax varieties 
have shown the capacity to yield between 1,200-1,400 lbs /ac 
of seed. The flax seed has oil content approximately 40%. 

 
5. SUNFLOWER – HELIANTHUS ANNUUS L. 
Sunflower is an annual broadleaf plant with a growing cycle 
of approximately four months from planting to maturity. Pro-
duction of sunflower takes place all over the world for edible 
oil. The worldwide annual average production of sunflower 
seed was 27.6 mil-lion MT during the 2005/2006 (FAO, 2005). 
Sunflowers require approximately 120 days until maturity, 
being in full flower for 70-80 of those days (MAFRI, 2004). It is 
important to grow sunflower in rotation with other crops, as 
they are highly susceptible to diseases. Sunflower should not 
be grown in a single location more than once every four grow-
ing seasons (Duke, 1983). Nitrogen requirements are high for 
such a short growing period, in the range of 90 lbs/ ac follow-
ing a non-leguminous crop or fallow conditions. Sunflower 
does supply a large volume of biomass along with its seed 
production, up to 10-12 t / ha being possible under favorable 
conditions. Sunflower can grow in a wide variety of condi-
tions. (Pimentel and Patzek, 2005). The oil content of sunflow-
er seeds ranges from 25-45%, depending on the variety grown. 
 
6. PEANUT OR GROUNDNUT – ARACHIS HYPOGEAE L. 
The peanut is a leguminous, herbaceous annual plant that is 
primarily used as an edible crop in all parts of the world. It is 
suited to temperate, subtropical, and tropical cli-mates, where 
the plant can grow up to 2 feet tall or higher. Peanuts are used 
primarily for human consumption, whether it is through 
roasting of seeds, or the production of peanut butter or peanut 
oil. The peanut shells have multiple uses as by-products, such 
as high-fiber roughage in livestock feed, a fuel source for heat-
ing, mulch, and the manufacture of fertilizers (Putnam et al. 
1992). Peanut oil was the original oil used in Rudolph Diesel's 
engine that he designed in the 1890's, although it was later 
replaced by petroleum-derived fuels. 
 Maturity can be expected to be reached between 100-150 
days after planting, al-though some varieties may mature 
within 80-90 days under the right conditions. Oil con-tent of 
peanuts ranges from 40-55%. Maximum oil content of the pea-
nut is reached 6-7 weeks after pollination and pod formation 
(Miranowski, 2005). 

REFERENCES 
 
The current scenario of biofuel crop relies mostly on Jatropha 
but it is not best suited for meeting the nation’s biofuel goals 
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and providing relief to the rural poor. Jatro-pha has substan-
tial risks and challenges that need to be considered before 
huge amount of time and money invested in scaling it up. The 
above study raises best alternative crops which have excellent 
advantages over Jatropha and can be used by policy makers 
before large scale investments towards biofuel production. 
For reduction of the nation’s dependence on petroleum im-
ports with the aid of bio-fuels, different type of biofuel crops 
should be targeted to achieve good results. These are better 
alternatives to marginal lands that would not adversely affect 
food production. Re-generation of common lands or rural de-
velopment is our main goal. it is suggested that instead of cul-
tivation of single purpose crops like Jatropha, other multipur-
pose crops like Sweet sorghum, Castor, Soybean, Flax, Sun-
flower, groundnut should be cultivated would supply biofuels 
along with food and fodder and fuel wood for cooking. 
Sweet sorghum have adventitious properties like resistance to 
drought, saline, alka-line soils, to water logging conditions 
and all plant parts can be used to produce a combi-nation of 
food, fodder, ethanol and electricity. The comparative ad-
vantage of Castor is that its growing period is much shorter 
than that of Jatropha. Soybean is a leguminous crop with ni-
trogen-fixing bacteria which result in increased yield of other 
rotational crops. Flax is a species with a low nitrogen require-
ment and has tolerance to drought, grazing, herbi-cides, high 
pH, viruses and weeds. Sunflower does supply a large volume 
of biomass along with its seed production. Peanut oil was 
used in Rudolph Diesel's engine but later on re-placed by pe-
troleum-derived fuels but it has potential to produce biodiesel 
along with edi-ble seed oil. 
The familiarity with cultivation of these alternative crops, the 
ability and willing-ness to adopt is much higher compared to 
that for Jatropha. The reliance on just one or two crops also 
presents a higher risk of scarcity in biofuel supply due 
drought or pest at-tacks that might result in crop failure. This 
is especially important in cases where cultiva-tion is to be un-
dertaken on marginal lands with little or no variable inputs. 
Scientific re-search should therefore be directed towards de-
velopment of a wide variety of crops that are suited to the di-
verse socioeconomic and environmental conditions in rural 
India. At the same time the efforts of scientists and extension 
agencies should be complimented by minimum support prices 
for biofuel crops. 
It can be concluded that due to certain drawbacks of Jatropha 
it is essential to give alternatives. It is need to focus on multi-
purpose, short duration annual crops with high ac-ceptability 
to Indian farmers. It will not only helpful in socio economic 
development but also useful in enhancing rural development. 
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