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Background

Jatropha curcas L. belongs to family Euphorbiaceae, Jatropha curcas is a valuable multi-purpose crop, historically
it was used as medicine for wounds and leaves used as drinks against malaria, jatropha plants used to control
soil degradation, alleviate erosion, desertification and increase soil fertility, however, in last decades there is
more attention to use jatropha oil for produce biodiesel, Jatropha curcas is easily propagated by seeds or stem
cutting, it is tolerant for drought for longtime, it is grow well with treated wastewater, also, it can be grown on
marginal land. Jatropha curcas seed have about 32-40% valuable oil used to produce biofuel, therefore, it could
be the source for biodiesel production particularly in arid and semiarid regions.

Keywords: Jatropha curcas, marginal lands, treated wastewater, biodiesel.
Introduction

Jatropha curcas a woody shrub, it is one of family Euphorbiaceae, it is most widely specie across different regions
all over the world due to its strength, It has many names in different regions like the physic nut, goat nuts,
(pinhdo-manso in Brazil), Barbados nut, purging nut, nettle spurge, or just Jatropha [1], previous researches
showed that jatropha is native to Central and South America [2].

Jatropha curcas is appropriate for growth under adverse conditions, like drought, low nutrient supply and salinity
[3], also, jatropha may be a proper solution for biofuel production from cultivation irrigated with treated
wastewater [4]

Jatropha considered a multipurpose plant, it has been used in traditional human medicine and for veterinary
medicine for over a long period of time [5], it can decrease soil degradation, desertification, and deforestation

[6].

There are more interesting about jatropha from the last decades use jatropha oil as a main source for biodiesel
production instead of edible crops [7], also, it is to combat desertification and reduce soil erosion in arid regions,
Jatropha has great yield potential and can be grows well under stress conditions, and it is claimed to be drought
resistant and can be grown under salinity and on marginal lands conditions.

The notable important of Jatropha curcas L. as biofuel crop, due to its seeds bearing 32 to 40% oil content, that
can be simply converted into bio-diesel, consequently, it has high potential to be used in biodiesel production
[8-10].

Biodiesel obtained from jatropha provides international standards[11], jatropha had great adaptability to arid
and semi-arid environments [10], prober for wasteland reclamation, explanatory environmental stress,
supporting socio-economic [12], short maturation period and being inedible to grazers, also, Jatropha curcas is
also being studied for use as a carbon sequestration plant in arid regions [13], Jatropha oil cake is rich in NPK
and can be used as organic fertilizers[14].
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Jatropha has been emerged to farmers in arid and semi-arid
regions as a promising renewable energy crop, and a new
economic crop for poor soil or marginal lands, and it is good
adaptation to different agro-climatic conditions [15], the
physiological characteristics of jatropha, associated with its
economic prospective put it into an alternative biofuel plant
for arid and semiarid regions [16].

For all the above-mentioned advantages and applications J.
curcas remains a favorite feedstock for produce bio-diesel
and highly desirable for growing on marginal lands.

Botanical:

Jatropha (atropha curcas L) is a deciduous oilseedm [kt Field image for Jatropha orchards in Egypt

shrub, Jatropha genus one of Joannesieae tribe, as a

member of Crotonoideae in the Euphorbiaceae family; native to tropical America [8&17], and mature Jatropha
(more than 8 years old) reach to 7 -13 meter height (Fig. 1), the leaves are green, thick and the length is 8.55 cm
long and width about 5 cm, with heart-shaped, with long neck reach to 11 cm long, Jatropha has small greenish
yellow flowers, and the fruits are green at first stage and yellow to brown on ripening. Fruit contains often 2 - 3
oval black seeds, the seed contains kernels and shells, kernel contain protein (22% - 28%) and high oil content
(ranging from 32% - 40%) according to the growing conditions and genotype [18].

Flowering and pollination:

Jatropha curcasis a monoecious plant; Inflorescences produce on terminals of branches and contain both the
male and female flowers, male flowers surrounded central female flower, J. curcas produce small greenish yellow
flowers, usually, the flowers are unisexual, only a few male flowers are produced in each inflorescence, all flowers
were open at the same time (both female and male), therefore, cross-pollination could be between flowers from
the same plants or from other plants, female flowers and buds are somewhat larger than the male flowers, soil
moister and proper temperature considered as promoting factors for Jatropha to have two crops during the
year [19]. under Egyptian conditions jatropha curcas flowering twice time in the year, first one in April, the second
one harvested in December [20].

Fruiting and seed Maturity:

The fruits are approximately 2.5 cm long and contain three black seeds, it is reach to complete size after 90
days from pollination date approximately, divided to
30-45 days after pollination, (Fig. 2), yellow fruit stage
(mature 45- 60 days) however, ripened stage start
after 60 days approximately [21]

Yield and Crop production:

There are various factors affecting crop production of
J. curcas, the total yield can be improved through [
efficient use for water requirements and fertilizers, % \ A S
therefore, water shortage and poor supply of nutrients \ b A ' p o

at critical growth stage seems to be the key factor ! e e M SR
reduced the crop production [22]. Also, t.he
number of branches formed and main spike

length considered major factors in increasing the

number of fruits and affects the total number of capsules, seed yield, and seed oil content. Under Egyptian
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conditions Jatropha produce fruits twice time per year, first one in June and the second in late December,
previous literature reported that total seed yield of mature J. curcas varied from 0.2 t ha-1 to 12 t ha-1,
depending on production conditions and genotype [11].

Propagation:

J. curcas is easily propagated by seeds or stem cutting; also, it propagated through tissue culture technique, it
has a short period of growth until the first fruit harvest [23]. The planting material should be taken from carefully
chosen from healthy vigor with higher yield potential tree.

a) Propagation from seed:

Using selected seeds from mature tree that have high yield and seed oil content, also, preferable sown
seeds in nursery beds to provide better germination and survival ratio through control local environmental
conditions during seedlings growth before planting in the field [18], however, other growers sown seeds
directly in the field, in this case must use more seeds due to decreasing in survival rate to less than 50%
[24].

b) Vegetative propagation using cuttings:

Using cuttings is preferable due to different advantage such as their genetic uniformity, fast establishment,
early yield, and the higher survival rate, cuttings taken from the middle or lower parts of branches of
previous year old in length from 25-40 cm, and planted in polybags or seedbed to improve survival ratio
[25& 26]. Also, plants from cutting gave earlier and higher initial yields than plants grow up from seed [27].

c) Tissue culture:

Growing plantlets from tissue culture used for researched and scientific purpose, till now there is no
commercial production for jatropha curcas recorded.

Fertilizing:

Use of fertilizer could be a key to improve Jatropha productivity, Jatropha fertilizing start from the second year
after establishing, fertilizers increases the efficiency of irrigation water, also, it is increased the turnover cost of
cultivation, at the time of plantation some fertilizers must applying in planting pit to provide essential nutrients
for plants, It is necessary to continue the supply of NPK fertilizers as a proper quantity in the soils to exploit full
potential of jatropha [19]. Unfortunately, till now there is a lake on proper fertilization program for Jatropha
curcas.

Irrigation:

Jatropha considered a drought-resistant plant and there are many previous researchers have investigated the
performance of J. curcas under dry environments [26]. Jatropha water requirement is very low and it can resist
drought conditions for long time by dropping their leaves to reduce transpiration rate, while, deficit water
quantity decrease tree growth and leaf development [28].

Several research papers have also reported drought induced reductions in growth and yield of Jatropha plants
under various growing conditions [29].

Jatropha cultivation:

Transplanted seedlings of J. curcas into the field on March or October, before cultivation, each plant need
preparing a 45 cm x 45 cm x 45cm sized pit at a determine spacing depending on tree spacing and tree density,
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it could be 2.5 m between trees and 2.5 m within rows, giving plant densities of 1600 plants ha-1, or 2.5 m
between the tree and 3 m within the row with 1330 plants ha-1. Jatropha grew rapidly until October, and shed
their leaves during autumn and stayed dormant during the winters till next February [28]

Soil and Climate:

Jatropha grows in a variable region with cultivation limits at 30°N and 35°S, also it could grow at altitudes up to
500 meters above sea level, it is needs temperatures between 20°C and 28°C, however, very hot climate depress
flower fertilizing and total yields, also, Jatropha cannot tolerate cold weathering.

Jatropha curcas can grow in arid and semiarid region; it is growing will in aerated sandy loamy soil of at least 45
cm depth [30], Jatropha had the ability to grow in alkaline soils but within soil pH from 6.0 to 8.5.

Jatropha could grow in heavy clay soil but need good drainage due to that it is intolerant of waterlogged
conditions, Jatropha could grow and survive in marginal lands and poor quality water, but this reflected in low
yield under these conditions [31].

Jatropha usage:

Jatropha curcas is a multipurpose shrub (Fig. 3), and it has more interest in arid and semiarid regions as biofuel
plants [30], also, there are various usages for all parts as follow:

The main purpose for Jatropha in current decades is produce biofuel or biodiesel from seeds [10].
The press cake of jatropha seeds considered biomass feedstock to produce energy or biogas [32].
Press cake is reach in protein, it is used as organic fertilizers.

Powdered seed coat can be used as an adsorbent for exclusion of heavy metals from wastewater [33].
Jatropha trees are used as hedges because it is unpalatable to animals [23].

Jatropha curcas is used to stop soil erosion and as desertification plant [11].

Jatropha curcas Usage

Biofuel or biodiesel press cake use to Press cake used as
from seeds produce energy organic fertilizers

Powdered seed coat used Jatropha tree l'::o
as an adsorbent for Jatropha trees are used to stop soil

exclusion of heavy metals used as hedges erosion and as
from wastewater desertification plant

Fig. 3: Jatropha various usage
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Conclusions

Jatropha curcas has more interest in last decades as a renewable biofuel source to reduce environmental
pollution, also, it is used for desertification and decrease soil degradation in arid and semiarid regions, Jatropha
could grow at altitudes up to 500 meters above sea level, therefore it is grow in various conditions, it is could
tolerate drought for long time by shedding their leaves but cannot tolerate cold climate, moreover, it does not
compete with food crops, Jatropha growing in marginal lands and it is survive and produce seed yield under
lowest water quantity compared to other crops, also, jatropha grow well with sewage treated water. Jatropha
curcas is a multipurpose plant and have different advantage like short gestation period, minimum water
requirements, and being unpalatable to grazers, also, Jatropha curcas can reduce soil degradation and
desertification in arid regions.
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