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PROGRESS REPORT
 

1) Report for the 2nd half of 1985
 

2) Grantees : Dr. S.G. Ilangantilleke
 

Mr. S.K Seneviratne
 

Mr. J.B. Rajeswaran
 

3) Grant No : RG/AID/05
 

4) TITLE : Promoting Jatropha Carcas (Rata Endaru) oil
 

as a fuel substitute for diesel engine fuel
 

in 	 Sri Lanka. 

5) Date of Award : 2nd October, 1984 

6) Progress to date : 1) A Study tour to Thailand was undertaken by 

Mr. J.B. Rajeswaran and Mr. Harendra D 

Fernando. Mr. Fernando also carried out a 

study tour in the United States of America.
 

2) 	Jatropha seed collected previously has been
 

de-hulled, prior to using them for extraction.
 

3) 	A hydraulic press type extraction machine has
 

been designed and fabricated.
 

4) 	More quantities of seed have been collected.
 

6.1 Study Tours to Thailand and the U.S.A.
 

A comprehensive trip report on the observations, results and
 

opinions of the two researchers is annexed. However, it should be 

listed that, from the point of view of objectively directing this 

project in Sri Lanka, the main conclusions gathered are as follows : 



1) For the extraction of oil, Hydraulic presses similar to 
those
 

used in Thailand should be used, rather than standard worm

type expellers. This is because they are more 
practical at
 

village-level and low-cost in manufacture.
 

2) The extracted oil needs to undergo some 
arm of processing i.e.
 

refining, blending, transesterification, converting to a Micro

emulion, or a combination of above processes.
 

3) In the cultivation of Jatropha, the experience of researchers
 

in Thailand should be noted, as elucidated in the study tour
 

report.
 

6.2 De-hulling of Jatropha seed.
 

The 
quantum of seed collected earlier has been manually de-hulled.
 

Manual labour was initially employed at 
the standard rate of N. 33/91
 

per day, for de-hulling. However, since this process was found to be
 

very slow, the seeds were de-hulled at home by these labourers, and
 

payment was made at the 
rate of a. 5/- per pounds for de-hulled seeds.
 

During de-hulling, the weights of the seeds were recorded before
 

and after de-hulling, and the weight of shells were 
recorded separately.
 

It was found that from a total weight of 604 kilos of seed, 
a quantum
 

of 331.5 kilos were obtained as de-hulled seeds. Approximately 54%
 

was lost as shells in de-hulling Jatropha
 

6.3 Extraction of Oil.
 

Although it 
was the intention of the researchers earlier to
 

initially arrange with coconut oil producers to extract oil and subse

quently to purchase a worm-type horizontal baby exeller, both annrnnnhAn 

KX
 



have now been discarded. This is becauft firstly, coconut oil
 

producers were unwilling to take on quantities of Jatropha for oil
 

extraction and secondly because it 
is now intended to use a hydraulic
 

type press similar to that used in Thailand.
 

To this extent, an extraction machine has now been designed
 

and fabricated (see drawing annexed). 
It is intended to use this
 

press in conjunction with a grinder and steamer, to extract 
oil.
 

6.4 Supply of Seed Material.
 

It was the intention of the researchers earlier. -to initiate an
 

intensive cultivation of Jatropha, both for the purpose of securing
 

a steady source of supply as well as for conducting a study in Agronomy.
 

However, the experience of the researchers in Thailand, where
 

it has been reported that Jatropha yields in fence stands is far
 

greater than in intensive cultivation, has prompted the researchers
 

to push back the growing of Jatropha to a later date (see Study Tour
 

Report - Thailand). 
The fact that Jatropha required for experimenta

tion is readily available is evident by the fact that another 1630 kilos
 

has been collected in December, 1985,
 

It is intended to pursue with the cultivation of Jatropha in
 

1986. 

7.0 Plan of work for the first half of 1986.
 

1) Extract Jatropha Oil.
 

2) Chemically analyse sampes of oil.
 

3) Make arrangements to purchase diesel engines and suitable
 

Test Cells.
 



7.1 Extraction.
 

A hydraulic-press type machine has been designed and fabricated
 

(see annexed drawing). The extraction of de-hulled Jatropha will
 

consist of the following steps.
 

1) De-hulled seed would be 
ground, using a standard Grinder.
 

2) Ground, seeds would then be bagged, in batches of one 
or
 

two kilos.
 

3) 
eeds bags would then be heated for 15 minutes, at 1000 c,
 

using a steamer.
 

4) These bags would then be placed in the oylinalrical container,
 

and oil would be pressed out.
 

5) Oil extracted would be filtered, and collected in containers.
 

7.2 Chemical Analyses.
 

Arrangements have been made with Dr. Chakra Wijesundera, Section
 

of Fats and Oils, C.I.S.I.R, and with the Chemistry Department of the
 

University of Peradeniya to analyse Jatropha Oil. 
 The oil will be
 

tested for properties such as 
Fatty Acid Content, Kinematic Viscosity,
 

Flash point, Calorific value, etc.
 

7.3 Purchase of Engines and Test Cells.
 

Quotations will be called for the supply of a diesel engine and
 

a Test bed to test and analyze engine performance. Test beds will be
 

required to measure 
engine torque, air flow rates, combustion tempera

tures, mechanical and thermal efficiencies, fuel consumption etc.
 



9.0 Signature of Grantee: 
.. .. 

1.0 Signature of Head/Department: ... j....
 

L. ~A. A3Lr. 
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.ji ;3& '.' THIs SI'UUY I(.JUfC I II-IA IUL\Nb 

5umnar y 

lhis survcy report describes the Agronotic studies, oil
extraction 
and' lgine test ing nthods relating to JAltC-I.A (I)RCAS
in Thai land. 
 The study tour to Bankok extended for 7 days 
 frou
the 25th August to 31st August 
 and included visits 
 to A1RC
laboratories, 
 the Khon-Kaen University, 
 Field Crop Research
Centre/Tharphra, 
Kahasarakarr, 
 field crop experimental station and
to farmers lields in Khon-Kaen, organized by 
 the ADRC project
staff and a private visit 
 to the Thai farn \chinerv training
 
Centre.
 

A wide range of agronNIuic studies 
 on varietal evaluating,
spacing, aethods 
 of 
 propagation, fertilizer application, pruning

and pest control nethods are 
 being carried 
 out all over the
country on Jatropha Curcas, 
 contynn I y knn, as "Sabu-IBam" in
 
Thai land.
 

A survey 
was also conducted 
 on the extract ion rrthods
enployed, and the 
use of extracted Jatropha oil 
in diesel en:gines.
The performance of a hydraulic press 
in extraction 
was found to
be good, being efficient, practical and low cost. 
 Not much
 
reaearch had been done on 
testing oil in engines.
 

Ihe details of the trials, 
 ohservations, Vesearchargs 
 views
and opinions 
are qiven in this report and a 
 vunary conclusions is
 
arrived at the end.
 



AYC - Field FLxperimental !)lots 

Thoulh no systeatic classification of varieties hay,, been 
done on Jatropha, the different provincial ecotypes hav been 
collected, grown and evaluated for theeir perforlances. The 
studies have in general shon no significant di ffrence btween 
the varieties. 

Studies on selecting the optional plant density for Jatropha
has also been carried out at this station with plants spaced at 50 
x 50cm, 50 x 7on, lOOx 0onJan, 50 x 100a". 'he closest spacing of 
5U x 55 on seems to be prornising. 

Studies on the irethods of propagation on a cYuwrc i a I scale 
show that seed pro)agation seems to be superior to vc',;etative 
propaqlation in that they produce plants vhich seen to be rore 
healthy having a faster growth rate. Hlowever research is being 
carried out on methods of vegetative propagation using irradiated 
cuttings. 

The general researcher opinion at this station strongly 
hugges t that seed yield obtainable in farms in such organized 
c( npercial cultivation of Jatropha is mnuch low r than that 
obtained from the natural fence stands and are more prone to pest
and disease incidence than the latter. 



--------------------------------

-----------------------------

-------------------------------------------

Tharphra 
field crop experientaJ stations
 

Thie ,ain lines ol research 
interests 
in this stationto ascertain has qeenthe optigial spacin. and fertilizer requireiiJatropha. enis forThe spacing studies conducted56 om here also confirm 50as opt i',ijtri. Accordin' xto the researchfertilizer studies orkers, thehave heen di scourap iing showing no arvrkdincreqses in yields. 

There 
is also sourIe work hein, curried out theof different on evaluationarethods of pruning. Ano0 prun ir 
ex perirent evaluating 3 typesof the maini stem at 1' 11/2' and 2' sulgested thatheading back at I' is ideal.
 

The only pest problen thai 
has caused sane 
concern
station at this
are Aphids. Insecticide spraying 
is r)ractised here as
general wethod ao.[ control 

Kohn-Kaen University Field Crop trials 

Spacing trials conducted at 
this station
spacing appears shows that closer
to 
 he more favourable, whereas
indicate that an fertilizer trials
application of NPK 
mixture (15:15:15)
after planting 4 nanths
is ideal. 
 Viral diseases have also been reported

at this station.
 

Field Crop Research Station at ,"hasarakam and Roi-Et
 

Fertilizer 
 application 
at 12 
 levels
diflerent spacing have 
with Jatropha atbeen tested at this 
station.
indicate no The results
significant 
 difference between varying
fertilizer. levels of
An experiront wi th14 methods of pruning with3' and a control, shov, that I', 2',
the control plants per formed het terthan tihe pruned plants.
 

A study is carried out to dlternine the ideal size offor propaqation, cut t in!planted at 25, 50, 75 and IQ0op cuttinzs. 

The problem reported at these stations 
severe aphid arte water log ing andand catterpillar attacks. 
 Jatropha is considered to
L.e very susceptible to water logged cornditions.
 



-- - - - - - - -----------

Planting
 

Studies with spacin 
 at 50 x 50cm, 100 x l0OOai sho. that 
field planting at 50 x 50cr proves to be the best. Jatropha seeps
to be very susceptible to waterlogging and hence this is an 
impnortant consideration in site belc'ction. 

Pruiing & Training 

Under ccynr-!rcia Ily cultiv-tid condi tions, 3atropha is
 
maintained at a convenient height of 2rn to enable easy harvesting.
This is accoml1ished by pruning, and training corbined with 
horizontal cut on the ,nain s;ter at a specified height.
Experimentb involving different heights firmly sugst that 
pruning at a height of I foot above the ground isrore favourable
 
in terms of production.
 

Fertilizer response
 

Studies have been conducted at various research stations to
 
determine the fertilizer response of this crop. There is a wide
 
concensus of opinion in that this crop responds poorly to
 
application of fertilizers. This may be due to two reasons in our
 
opinion.
 

i) The poor canopy architecture which increases uutual
 
shading of branches with increased fertilizer
 

application makes the leaves less productive.
 

ii) The inherently high levels of soil fertility.
 

Pest and disease incidences
 

Aphid attack seems to be the most severe pest problyn under
 
cormercial cultivation. However viral diagnosis too have been 
reported Iromn a few research stations. Insecticide sprayin; has 
been reported in cases of such incidences of Aphids. 

Harvsting and Yield
 

Bush°s begin to yield when they are 4 
- 5 rHunths old and 
continue upto 50 years. It is reported that though Jatroplha is 
seasonal bearing in other countries, it bears continouisly in 
Thailand with its peak bear ing season at the end of Septether.
 

The fruits contains 2 - 3 seeds and is collected generally
after it falls fryn the tree. The rean yield of a year old tree is 
4 - 6kg. The seeds have an oil content of 20 - 25%. The yields
of fence stands of Jatropha have been reported to be higher than 
the yield under cotmercial cultivation.
 



Sv\R\ 1 rl- L &:\OYvG S'flJ1)l i5 ,] JL\\-OriA J.i: CAS lN T.,iA i 

[he crop. and its environrent:

3a t rnoha curcas lkno,wi as Sahu-du'r in Thai Iand is a plant 
1e Ioni, i .. to fani I y and a widespread, tho XUrpho:)eaceae i s \wi Id 
plant in Thai land, inhabi t ing ar id escar>TIM(nts and capah1e of 
!;rowini, over a wide variety of soiIs and stone lands. 

Hahi t 

1his 'enerally ,rows up as a shrub or a smal I tree and can 
gro\, upto 7 rreter in hei;Tht. These bushes have thick branchlets 
and be- in to yield oil when they are 4 - 5 months old and can live 
upto 50 years.
 

Varieties
 

No definite investigation has ben carried out to distinguish
 

varieties. However ecoty;es fron different provinces have been
 

collected and evaluated for their periormances. Studies at
 

ADtC/Khon -Kaen have however not detected any such differences.
 

Propa-,ation
 

Propagation is done both throu.h seeds and stem cuLttin's, 
Studies at ADRZC/Khon- ,-Acn su,.gested that seed propagated plants 
are healthier than plants propagated by vegetative weans, 3ut 
Propagation by cuttings seems to be the usual practice in 
Thailand since it enables more rapid propagation than by seeds. 

Stem cuttings of 45 - 100c len(th1 appear to I,(- ideal for 
propa ,,ation than one buried in the soil for root in,. Cutt ins 
irriadiated with X-rays are al,,o bein,, tried out. 



-I
 

ASS 	IMII :-0 ,,>2)\Iff \IXP'?OPi\ I ;J\,KAc:YDX l-lS IONS 	 - N 

Basd on tho Agron i"ica I or i c.. in Fhailand it is our 

conclusion that to grow lalropha mlrceully in Sri LanLa, the 

fo I lovi ivg sholId bt):ractice. 

i) 	Site for growing should e chosen in an arid zone. 

ii) 	 Propagation of plants should h, tried out both tirough 

seed and sten cuttings, and ,ro,t.,th and yiell shtould then 
be crovared. 

iii) 	',hen using sten cutt ings, a range from 30 - 125ons should 

be used with rore cphasis on the 45 - l00on range. 

iv) Plant spacing should be ideai.lly 50 X 50CoITs. However, 
experiments vith different spacing would still prove to be 
useful. 

v) Pruning and training should be carried out on a major part of
 

the cultivatiuon with experiments on a saller scale allowing
 
the plants to grow freely.
 

vi) 	 Son_ experinc.ntatinn ,wkith fertilizer inputs woild be useful.
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Khon-Kaen Uni ersi t y -

A cheaper and nore ;racticable version of the Ihydraulic press 
coisists of a was doonstrated at this University. This ,udel 

though a cylindrical strainer,hydraulic jack which works 
the Jatropha seeds and pressurises it against a fixed

containi in 
screw rat has to be unscre ed each t ire to un I oad 

screw ran. [he 
the oil exiracted seed cake. 

to this rrodel was deonstrated at theA further modification 
Ia'wboi Khong-\ong. This nodelfarm ,tchinery training centre, 

the base of the strainer
consists of a spring loaded 	base plate at 

by relieving hydraulicwhich could convo'niently be lowered 

pressure and contents discharged. 

This model seems to be the 	 ros t ;,racticahle, ecoDoical and 

be introdnced for oil extraction at
convenient frodel that could 


the farmers level in Sri Lanka.
 

Engine Testing
 

on methods of engine testing both at
No studies have been done 


and at the Khon-Kaen University.
AI)C 



Io
 

OC-CLUSlcS ASSIMILATI1) cR THi- 1LXTtMh-TIO\ 0X" JATR PPLA CIL IN 

SRI IA'JA 

) 	 OChulling
 

It would be necessary to desi, n 
 and fabricate a uller thatcould be successfully used on this type of seed, rather than thePeanut huller used in Thailand. A huller using adjustable Spacingwith lih,ht )ressure and heavy pressure type rollers is en\isa,ed. 

ii) Grinding :-


Purely fromT an experijmental point of view, any 
 Irechancal 
ginder woulJd suffice. 

iii) Steaming
 

This process is efficient and econonical, and 
 is 	 a conceptwhich can be projected to farmer level. 

iv)	Oil extraction :-

An economical extraction press can 
 now be designed and
fabricated 
 to 	 suit farmer needs and sk<ills. The concept of usinga 	 conventional screw-press has 	been rejected because of the high
costs involv,d.
 



RE IT ON IME LJ... STlJIy '1 i, 13, J. H. 1). F ,N/N

' ' UX T I I 

Surn ar 

The study tour to the United States of Afny.rica ccnrenced on the
3rd Septerer, 1985 with a visit to the University of Illinois and
finished on the 20th Septenher, 19S.5 with a visit to the South t.est 
Research Institute, ban Antonio, Texas. Visits were also made in
 
between to the U.S. Nopt. of Agriculture, Peoria, Illinois and 
 Texas
 
MY University, Colleje Station, Texas.
 

On the whole, the rost useful inforastion was obtained at theUniversity of Illinois where the rethods and pros and cons of
 
processing vegetable oils were discussed, prior to their use as fuel
 
substitutes. Studies 
with officials at the U.S. Dept. of Agriculture
further elucidated the processing of vegetable oils. Sune literature 
and previous wor< conducted on engines using vegetable oils as

substitutes was available at Texas AW.. University. Finally at San
Antonio, Texas the researcher was exposed to sophisticated tchnoloy
usin, hih-speed photography to s tudy the spray characteristics of 
vegetahle oil s used during cWus tion. 

lIhis report describes in detail the nature and the extent to 
wh ichi vegetable oils are used as fuel substitutes in the above
Institute and discusses the usefulness of such inforuotion to the 
project in Sri Lanka where the feasibility of .riootin; Jatropha
Otrcas oil as substitute for diesel fuel is being studied. 
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