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Overview

Grows on wasteland

Yield

Water impacts

Biodiversity impacts

Energy and carbon impacts
Labour requirements

Poisonous

As a fertilizer

Use as fuel

Tolerance to pests and diseases
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What do we mean by “grows on
low potential/waste land”

* Is reported to grow on 200 — 300 mm of rain
* |s drought tolerant — looses leaves but does not die

CK|[*® Good yields may need 800 mm or more

« Will grow on low nutrient, but responds to good
nutrients

e Suggested will need *** kg fertilizer per ton of seed
harvested

« Land reclamation role vs seed yield role

——
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Yield

* No reliable yield model

* Yield likely to be up to an order of
magnitude less than some predictions

* Yield dependent on water and nutrients
— Reports of doubling yield with fertiliser
— Seed cake increases yield

 Management important in yield
e Sensitive to grass / weed competition

——
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Fig. 2 — Dry seed yield in relation to average annual rainfall (mm) and age of the JCL crop. The plotted points represent a mix of
provenances, site conditions and plant age or average annual rainfall. Sources: [9,11,13,52,53,56] and personal

T@n;municaﬁnn: Kumar, 2005 and Buisman, 2005. Achten et al 2008 in pres
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Table a1 AcChten et al 2008 in pres

Reference Location AAR? Age kgtree tyr? kghatyr?
[13] Micaragua, Managua 1200 2 2327
Micaragua, Managua 1200 3 2786
Micaragua 1200 4 3484
[9] Cape Verde 600 - 0.80
India 3 1733
Micaragua, Managua 1200 - S000
Mali 1020 - 2640
Thailiand 1470 = 2146
Mali 1020 = 8000
Madagascar 1370 = 3.25
Faraguay 1370 3 100
Faraguay 1370 4 700
INROCK Paraguay 1370 5 1000
INTERNATIONAL Faraguay 1370 & 2000
LNDIA Faraguay 1370 7 3000
Faraguay 1370 8 4000
Faraguay 1370 9 4000
Cape Verde 20 - 1750
Cape Verde 20 - S00
Thailand 1470 1 0.32 794
" Thailand 1470 1 0.06
-3 Burkina faso 815 - 0.96
it Semi-arid areas - - 2500
[52] Micaragua 1200 5 450 S000
[65] Mali 1020 - 3000
JOANNEUM [10] - - - 400-12,000
= Mali 1020 - 2500-3500
(8] 5000
%i///) [1] Indian wasteland - 2500
/ [601] - - 700=1000
RESEARCH [E4] Micaragua 1200 = 450 S000
2 India = 3.05 6700
[28] India = = S000
GR [56] India 450 1.25 1.73 1733
Pers. comm., Kumar [2005) India, Rajasthan 610 25 0.47 1172
India, Rajasthan 610 25 0.13 313
Pers. comm., Buismans (2005) Mali, Digini 1020 2 0.30 337
yretn diotfedt wiem feh [48] Zimbabwe 725 - 0.4

etian i tHute af Tedlociinpy D

3 4 AD: avaraas amwiial wainfall GF sar rararrad in o madhlisariae abeaimad feama e fameme mea el daliva ska saead
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Oill yield

studies)

e 60 to 99 % recovery

— Ram 60-65

— Screw press 70-80 % (or 91%using 2 or
more passes with cooking)

— Chemical up to 99%

e Density of 0.91
* 0.20t0 0.43 | per kg
+ 2.3 t0"50 T Get 10001

e 30 to 40 % oil (down to 26% Iin some

= —
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Moisture % Ej 48 } Achten et al 2008 in pres
(kg/kg*100)
=14 |n=8&
Crude fat o 54.59 117
rude fat %
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=38 =8
Crude protein % . l_ii'ﬂf 437
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=37 =8
Ash % }‘113 ];193
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|n=38 |n=9
crude fibre % 2.82 ‘_30'93
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|n=8 =3
Neutral detergent 41 86.64
fibre % o
(kg/kg*100)* =24 =8
Adic detergent [—2.70 75.59
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Fig. 4 - Average kernel and shell composition and standard deviation based on n reported data sets. ¢ —minimum;
¢ —maximum. *Calculated from values obtained for fat-free samples since high fat content interferes with the analyses.
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Fig. 7 - Average kernel cake composition and standard deviation based on n reported data sets of solvent extracted JCL
kernels. ¢ —minimum; ¢ —maximum. Inset table: ranges of reported chemical composition indicating the percentages of N,

lipid %
(kglkg*100)

crude protein %
(kg/kg*100)

Ash %

wnannl ~ran nel aec nilz/liraimnact

Kernel Cake
1.29
%0
|n= 13
58.13
* o R

|n= 13

| |9.82

Table 2 - Nutritional analysis of oil seed cakes, and

manure (%) (Delgado and Parado, 1989) res
Property J. curcas Neem Cow
oil cake oilcake manure
Nitrogen 3.2-4.44 5.0 0.97
Phosphorus 1.4-2.09 1.0 0.69
Potassium 1.2-1.68 1.5 1.66
lignin % 9
(kghkg*100) =6
Gross energy ol--l1g'25
(MJ/kg) ——
0 1 IO 2IO SIO 4IO 5IO ESIO 7IO

P, K, Ca and Mg (based on n =5 data sets). Sources: [5,6,8,10,26,28,31,59,71,90].
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Table 4 - Summary of case studies using JCL seed cake as fertilizer

Reference Country Crop Dosage” Comments
[92] Mali Pear] millet Stha™' 46% yield increase in comparison to zero-input
[93] Zimbabwre Cabbage 2.510tha™" e 40-113% yield increase in comparison to zero-input

@ Free from pest and disease, while cutworm
infestation occurred with cow manure application

[9] Nepal Rice 10tha™! 11% yield increase in comparison to zero-input
[94] India JCL 0.75-3tha?! 13-120% vyield increase in comparison to zero-input

® 1t seed cake is produced on 0.27-0.54 ha JCL plantation. (own calculation based on an expected seed yield of 2.5-5-tdry seedha—" yr~" with an
oll content of 34.4 wt% and a mechanical extraction efficiency of 75%).
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Energy efficiency

— 13 1500
O Jatropha cultivation 1260 E
27 120 2
[64] M Oil extraction <
- 1000 4
O Transesterification =
T 17 —
- =
81 118 437 L 500 2
C
[119] 60 216 =
T T T T 1 I T T T U ;
0 50 100 150 200 250 IJIME IME RME ULSD
Primary energy input (M.]) for the production of 1000 M.J .JME [64] [119] [111] [111]

Fig. 9 - Primary energy input for the production of 1000 MJ JME after pro-rata allocation of the total energy requirement of the
whole production process over the JME product and the by-products based on the energy content of the JME product and the
by-products. Sources: [64] with low cultivation intensity and [119] with high cultivation intensity. Comparison with reference
systems rapeseed methyl ester (RME) and ultra-low sulfur diesel (ULSD) from crude oil [111].
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Carbon Efficiency

Two studies, both rudimentary
Suggest positive balance
Dependent on land transformation,
management, fertilisation, albedo,
transport, source of energy

15 RE-Impact: Forestry based Bioenergy for Sustainable Development
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Does not nee
management ??

ct

Tots of

 Needs weeding
* Harvesting very labour intensive

e Hand pressing very labour intensive
4
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Biodiversity impacts
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IS It Invasive??

Land transformation a real issue
Wasteland might = high biodiversity
Lots of opportunity for mitigation
Need for strategic planning

“—
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CLUWRR o

B Reference ETo (Makhathini) B Transpiration 4yr old Eucalyptus grandis
= L Evapotranspiration - grassland B Transpiration 12yr old Jatropha curcas
W1 O Transpiration 4yr old Jatropha curcas
INTERNATIONAL
INDIA

Monthly Evapotranspiration & Transpiration (mm)

JOANNEUM
RESEARCH Comparison of transpiration from two ages of
GiR Jatropha curcas tree against measured
transpiration and evapotranspiration results
from a range of vegetation water use studies

e e iIn South Africa (Gush et al. 2007)
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As a fuel

Excellent as feedstock for biofuel
Waste as fuel

Husks as good as coal — no
But can be a fuel

20 RE-Impact: Forestry based Bioenergy for Sustainable Development
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Pests and diseases

CLUWRR -
- A number of pathogens identified
Risk of disease increases as area under monoculture
WINROCK Increases
INTERNATIONAL

JOANNEUM

RESEARCH
]

GSIR

wreftn et i Pl | 21 RE-Impact: Forestry based Bioenergy for Sustainable Development

ferlian i THube aF Te gy Dy




RE. .
7
%

|
\ A
M
~

www.ceg.ncl.ac.uk/reimpact

Jatropha is a wild plant — not yet domesticated

Redement mdayen en graines de 19 plantes Jatropha {grammes/anj

10Ca

Mesure pendant 4 ans en Inde {aprés Francis)

gL

GCO
4Ca

200

||_|||_I|I_I|I_I|'_I

1 3 4 5 B 7 8 0O 10 11 12 13 {4 15 16 17 18 10
(SlR Reinhard Henning
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Conclusions

23

Will grow on wasteland — but do not expect an economic yield
Is drought tolerant — but needs high rain for useful yield

No convincing yield data for region

Seedcake good fertilizer but no good for food
Invasiveness still not proven

Land transformation = big biodiversity impact

Energy and carbon balance seems OK, but check for land
transformation

Water impact looks low (at least in comparison to euc)
Needs lots of management — weeding, fertilizer, pruning
Economics not proven

Good oil properties

RE-Impact: Forestry based Bioenergy for Sustainable Development
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