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1. The Need for an Alternative Feedstock ?
Why Jatropha curcas 7




Feasiblility of using 1 st Generation
Feed stocks

Palm OIil - Soy Oil - Canola Oill
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Cost Price Differential
Canola Oil & Rape Methyl Ester
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Food — Oil Debate

Japans Agricultural Minister, Masatoshi
Wakabayashi said

“Price’s of food items, particularly grains,
have skyrocketed due to increasing
demand for bio fuel amid high oll
prices....” (22.04.08)




Suitability of Jatropha curcas as a feed
stock for bio diesel

Cetane Number Viscosity mm? 5!

Oil Properties

Standard EN14214
(EU)
Standard ASTM
D613 (USA)
Diesel (no.2)

J. curcas oil

J. curcas oil methyl
ester

Oleic acid Methyl
ester
Linoleic acid
Methyl ester
Palmitic acid
Methyl ester
Stearic acid Methyl
ester

at 40° cel

1.9-6

L]
52 [Kinetic
viscosity
constant cSt (30°C)

]
4.84 [Kinetic

viscosity
constant c5t (30°C)

1
55 3.73
28.2-48.2 .
74.5 3.6

86.9




2. Land Use Planning




2(A) Agronomic Requirements of
Jatropha curcas




Plant Growth Factors
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(NClimatic Requirements

e Rain fall
— Mez;m 1200 to 3500 mm/Annum (commercial land
use

— Co efficient of Variation = Yield fluctuation
— Temporal distribution important (Bi modal best!)

— Summer rainfall (rainfall must coincide with high
temp)

— Low rainfall = low yields

 Temperature
— Flourishes in hot climates
— Ave annual temp of 25-27 9 Cel optimum
— Does not tolerate frost (drops leaves)







Mean Seasonal Rain Fall

Distribution

of Guinea and Indonesia
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(1) Climatic Requirements

Humidity
«Constant high humidity
with low temp increases
disease incidence
(mildew moulds)

Low humidity
Increases vapour
pressure deficit and
therefore will increase
plant water requirement
(N.B when irrigating in
dry areas)




() Climatic Requirements

wind
Persistent high
winds may

suppress insect
pollination

*Trade winds can
effect growth form




Soll Requirements




Physical Soil Characteristics

e Structure
— Loose aggregated structure ideal

— Heavy structured soil (high clay %) may stunt
root development

— Beware of impermeable soil horizons (Durisol)

— Grows in shallow rocky soils but this will stunt
development

 Texture
— Sandy loam ideal

— Heavy clay soils (Vertisols) can be utilized but
only under certain conditions N.B Poor Drainage
and root pruning effect !

— Sandy soils provide good combination of
structure and texture, but have a low base status,
and will require additional fertilizer inputs



Chemical Soil Characteristics
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Site Selection (1)

Begin with Systematic Assessment

of the alternative area’s available

e Land Survey
— Soll,
— Topography,
— Land cover
— Surface & Ground Water
— |.D current land use practices
e Climate Assessment
— Precipitation (water stress)
— Temperature (frost damage)
— Humidity (disease)
— Wind (pollination)



Site Selection (2)

The cost and benefits of a particular site

need to be critically evaluated.

Specific Site Characteristics Affect Project Feasib ity

 Revenue (Yield Potential)
— Plant requirements; Soil & Climate

« Establishment Costs _
— Field operations; Land clearing,
preparation & planting

* Management Cost
— Inputs; Field maintenance



Land clearing and preparation for
planting Jatropha



Site Selection(3)

e Collate &
Analyse Data to
|.D most Suitable
land Area
available

e Spatial &
Attribute data Is
best analyzed
using a GIS



Site Selection - Criteria
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2 (C) Land Amelioration



Soil Amelioration

Physical Chemical Hydrological
* Terracing * Liming * |Irrigation
* Ripping CaCo, * Drainage
o Texture ° Rock * leaching
Phosphate
* Green

Manuring



Sandy Solls Arid Climate
(Texture) (Irrigation)



Water logged soils Plastic Mulching

(Field Drains) to conserve soll
moisture



3. Propagation and Cultivation




Propagation Technigues

e Sexual Propagation
— Direct seeding
— Seedling nursery

« Asexual Propagation
— Cuttings
— Tissue culture



Sexual Propagation (1)

Direct seeding

into the field
*Manually
«Seed drill

Seedling

Nursery
*Poly bags
«Seedling beds



Sexual Propagation (2)




Sexual Propagation (3)

Advantages

 Tap Root (dry areas)

« Avalilability of planting material

e Logistics

e Genetic diversity (population stability)

Disadvantages
o Plantation uniformity




Sexual Propagation (4)

Recommendations

Determine the source of seed

Dry fresh seed, store in a cool (16-18°C) dry
(RH 10-15%) area

Soak seed for 8h prior to planting

Ensure seedling bed/bag/seed bed temp is 25-
3009 C for optimal germination

Plant in loose friable sand loam soil, 25mm deep
Plant deeper (40-50mm) if direct seeding



Asexual Cultivation

o Cuttings
 Nursery
e QOut Planting

e Tissue Culture
e Lab protocol



Cuttings (1)

Advantages

e Improved genetic uniformity
« Heritability of desirable traits
 Trees can seed in 1 st year

Disadvantages

Absence of tap root

Not suited for storage & long distance
transport

Long term survivability of trees not known?
Self incompatibility (fertilization)



cuttings (2)

Recommendations

 Trees min 1 year old

* High density planting for producing cuttings

e Take cutting as far up as possible from base of
stem during dormancy

e Good cuttings must have short distance between
the inter-nodes, with many eyes and healthy
smooth grey bark

* Dry cuttings before planting
Plant 100mm deep
Plant in spring




25-30mm
300mm




Tissue Culture (1)

No Genotypic variation between trees

Genetic potential for seed yield, quality and
number of seeds per plant, from plants
generated from tissue culture is the same as
their genetic counterparts cultivated from seed

J. curcas has been successfully grown from
tissue culture and transplanted into the field with
a success rate of over 80%.

Timely and technical process (6-12 months)
Mass production is limited to capacity of lab
facilities

Cost per seedling is higher



Tissue Culture (2)

e Long term field

trials are needed for
performance testing
genotypes(3 years )

 If you interested in
purchasing such
material check the
above has been
donel

» Use more than one
specific genotype!



Seedlings, Cuttings
or Tissue culture ? (1)

o Seedlings
— Seed more easily available
— Better adapted to dry areas and sandy soils
— Direct seeding in field not advised
— Use nursery and then cull out weaker plants
o Cuttings
— Overcome need for nursery selection if pre selected from
mother plants with desirable traits

— Supply of cuttings is limited, replication to high numbers
required takes time

— If conditions permit their is potential for cuttings to be
planted directly in the field mechanically thus allowing for
rapid establishment

— Yield in first year; useful if you need seed for the following
planting season.



Seedlings, Cuttings
or Tissue culture? (2)

e Tissue culture
— EXxpensive option
— Useful for agronomy trials

— A number of companies are developing
this technology for Jatropha



Plantation Management

Nursery and
Replanting
Harvesting and
Seed collection
Weeding
Fertilizing
Pruning

Pest control



Nursery & Replanting

* Nursery location —

— site nursery as central to the plantation as possib e,
this reduces in field transport times during planti ng
as well as transplanting stress

— Site nursery close water source

— Location should have best soils in the locality so
local soil can be used, this will limit the need fo r
?ﬁl_ditional material needed to be brought in for bag
illing
« In all plantation developments there will be somet rees
that fail to establish - A replanting program is
necessary to replace these trees

 All projects should have a nursery for “mature plan  ting
material”. If catered for, typically plan for an ad  ditional
5% capacity, for these trees.



Harvesting and Seed Collection

Determine the method used to harvest seed and move
it from the field to the road side — this will deter mine
what the optimum distance will be between the field
collection roads

Different options

— Bags

— Baskets

— Carts

— Tractor & trailer

Poor planning will lead to labor inefficiencies and this
will translate to increased costs

Harvesting interval is approx 14 days, but adjusti  tto
conditions in the plantation

No mechanical harvesters available, seed is picked
with manual labor. Cost of labor is important!



Weeding

« Jatropha is
sensitive to
competition for
resources from
weeds — any
limitation in the
level of fertility and
moisture will have
negative impact on
yields — weeding is
essential.

e Recommend
weeding circle of
900mm from base
of tree



Fertilizing (1)

Jatropha is highly responsive to nutrient inputs
— fertilizing plantations will be beneficial and is
recommended

Fertilizer is expensive & must be used efficiently

— Use Soil analysis (Soil Mapping) to indicate
fertilizer rate and nutrient ratios N:P:K

— Keep records and conduct trials to determine
optimum application rate & ratio — this will be
different for different soil types and climate zones

— Fertilizer rates follow law of diminishing returns
determine MRR/Unit fertilizer input

(max yield V.S optimum yield)



Fertilizing (2)

Seed cake Shell



Fertilizing (3)

Organic or Inorganic ?

e By-products from the oil extraction process, the
exocarp, shell and seed cake are a good source
of fertilizer, rich in nitrogen (N 6 %), phosphorus
(P 3 %) and potassium (K 1 %) with traces of Ca
and Mg

e 1 Mt of this material applied to the soil is an
equivalent to applying approximately 150 kg of
N.P.K [4:2:1] Inorganic mineral fertilizer

* The cost benefit of selling these by-products or
using them for alternative uses should be
equated to the equivalent monetary value of the
same amount of inorganic fertilizer as well as the
savings In logistic expenses



» Jatropha bears
fruit terminally

e The more
branches the
mare fruiting
points

e Pruning
stimulates the
branching

* Pruning results
In the trees
forming a bush,
this facilitates
harvesting

e Prune 100-
150mm above
split in branch

Pruning



Pests and Diseases (1)

Important Pests
True Bugs

Shield back bug ( Pachycoris klugii)
Leaf footed bug ( Leptoglossus zonatus)

True bugs attack fruit ands flowers under all stage s of
development and can reduce yields by up to 18%. The se
pests are of economic importance and must be contro lled.

Occur in plantations through out the year but are | ess
prevalent in the dry season.

Many alternative hosts including; Guava, Orange, Mo  ringa,
Cashew, Passion fruit and Pomegranate

More problematic in the neo tropics

Control
— Chemical; Thionex (Endosulfan) & Decis (Deltamethrin)
— Cultural; Narrow harvest intervals times



Pests and Diseases (2)

L eaf Beetle ( $

- feeds on new leaves and
thought to be resistant to

curcine compounds

*Problematic through out the
year

* Non host specific
«Control

Chemical;

Thionex (Endosulfan) &

Decis (Deltamethrin) at
repeated intervals
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