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Anuwat Kumpeangkeaw 2008: Effects of Pruning on Growth and Yield of Physic nut
(Jatropha curcas L.). Master of Science (Agriculture), Major Field: Agronomy,
Department of Agronomy. Thesis Advisor: Associate Professor Sombat Chinawong,

Ph.D. 122 pages.

The effect of pruning on growth and yield of Physic nut was carried out during
February 2006-October 2008 at research field of Department of Agronomy Kasetsart
University, Kamphaengsaen campus, Nakhon Pathom province. The first experiment consisted
of 4 different patterns of pruning: 1) pruned down at primary scaffold, 2) pruned down at
secondary scaffold, 3) pruned down at tertiary scaffold and 4) un-pruned (control). In the second
experiment, the effects of different spacings of 2x2 m (400 plants/rai), 2x3 m (267 plants/rai)
and 3x3 m (178 plants/rai) in combination with 5 pruning methods were investigated. Trees
were not pruned (control) or hard-pruned to 50 cm above the ground and new shoots were
allowed to grow form the pruned branches as 2 shoots/tree, 3 shoots/tree, 4 shoots/tree and more
than 4 shoots/tree were investigated. The results of the study on 4 different patterns of pruning
showed that plant height was not different when compared with control but un-pruned trees had
highest canopy diameter. Pruning at primary scaffold showed higher stem diameter and yield
than that of other patterns. The results of the study on different spacing and different pruning
methods showed that yield was in the range of 439.9-585.2 g/plant and there was no difference
among 3 spacings tested. The results of different pruning methods showed that un-puned trees
had highest height (276.9 cm) and canopy width (327.2 ¢cm). Un-pruned trees had lower percent
of female flower (4.4%) than other pruned trees (6.4%). Pruned trees had total seed yield of
454.71-557.62 g/plant which was higher than that of un-pruned trees (295.41 g/plant). These
observations indicated that different spacing and pruning methods had influences on canopy
diameter, light penertration into canopy, development of fruited panicles, % female flower, seed
quality and yields. Hence, hard-pruned to 50 cm above the ground and new shoots were allowed
to grow form the pruned branches more than 4 shoots/tree was a viable option to sustain

production of ‘Physic nut’ orchards after planting more than 2 years.

Student’s signature Thesis Advisor’s signature
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Vg = Vegetative growth

Rg = Reproductive growth

DAF = Day After Flowering

PPFD = Photosynthesis Photon Flux Density
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N < Y 4 R J 0 '
nasuiudmasuinluige wewautulaenuenvzulasuiludimad waudeag luuan
Y [ Y

89 (indehiscent fruit) waaa 1 a1 miin 15.06 N3y waziowaurivimiinanaumae 2.60

] 4 o 1 Y] 1] u’./}
NIy Lﬁmmzwm exocarp 8% mesocarp UDNHALNDDNITWUNUIVDN endocarp Usgenutluyu
Yy 2y 1o an & < ' o A Sy
Huwaa Amelusaeijan 1 wa UnAtiuga 3 mwaa 1a119A5991992W 2 150 4 1Waa 148

(seMus uaz gudud, 2525)

S Ao A A A Y Ao o o . a A .
am Yankbusyug mﬂaaﬂnuﬁm A1 UNIN albuminous seed Tawiieo albumin

] I < 3, % . 1
agmelutlumnuazauwIniniuuaza13wIn curcin 89 endosperm L8 embryo W17

I a 1 < a I
mummmmaﬂﬁmman 1.94 1 UNLUNT ﬁmmmﬁlumquéfﬂmqmaﬂ 1.16 LHUINNT maﬂﬁ

g} o [ [ (=) Y A o v
UIHMUD 0.64 NTUADLNAA LlazlliJNﬂﬁ‘WﬂG]’JbluﬂﬁQ@ﬂ (FEWAWUS UL quaua, 2525)
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Y
o IS

e dnvaela ina wownnludiuvesneesu tazduly druvesdidunun

A A oy ~ A 1 ogj A o o J
wiammqmﬂﬂzwumﬂnmwwwL‘ﬂaaﬂuaﬂmmu (FENNUD LD qUTUA, 2525)

. 4 <
3N ﬁszummmmuﬁ}a (tap or primary root system) iiﬂﬁdﬂﬂﬂ@ﬂmmmaﬂﬁ]zﬁﬁﬂufg{ﬁ
[ [] Y A @ 4
w%’auﬂmmmm (lateral root ‘Vﬁ’t’) secondary roots) fﬂx"luwmz‘umwmm‘uﬁLﬁ@ﬁmsmmﬂwuﬁ

1 Y
aymdaemsilng Fezliszuusauuuuuuantiu (Kobilke, 1989) 3100203 anAv Ia Tagus

Y

Y
veng lamumuasaliveans wuduaijdwazasdanainiivauszuna 50-70 isudmas luseay

A

\

=) v o
5. szezilgn ve onslgnuesaiim

v Y v Y 1
dasnlgnimnzaudmsuayaninduegiuanwiiui anugauauysaivesay

U

A o

g’ @ J ' 1o [ 09/’ A v o J
1 nazdaguszaea lumsidgn wu msdgnaydnivesiuilumuniuieflesudainzilgnizes

U

T 2 1079 TTOTHNTTHINLDMALTZIZHNTZHINAY 1x0.5 U350 1x1 s iwuluilszma

= A 1 a a A A @
Tnouaunnda wazluilsemeadu « wu Uszmennd Uszmasuie Uszmaianno uas
v A ] 1o o ' 1o o o
Uszmadsm idudu msdgnaydrlusdadslilddgnayduiumsduwnilonluilagiiv
Q‘ 1o a a J a Y 4
(Rijssenbeck, 2006) i3ufimsgnatjirlugamndiad ludlsemasutiung Tasldszezilgn 2x2
uaz 3x3 was UszmasrsmIdszozalgn 2x1.5 uaz 3x3 was Yszmauauioldszezalgn
a = 9 = a
3x2.5 a3 nazilsamadwds lessezilgn 2<1 uag 2x2 a3 (Praveen, 2008) AVNYIA (2526)
1 Y a a [ 1 1 d‘ (= = [
Wu szezilgn 2x2 was Idwandngage 127.094 Alansuaels wenlfeumeniuszes 2x1.5
2x1 1Az 2x0.5 A3 Tagszezign 2x0.5 was Tdwanandiga 10.8 nlansusels NNT (2526)
' = o a 1 ' J
Wu szezilgn 2x2 was Tanugs Swnunsan lug tazvneveuduiuguina Taudu
qanszezilgn 1.5x1.5 1x1 uag 0.5x0.5 a3 Tagszezilgn 0.5x0.5 was IAmsniyanla
Y A a 4 Y o = ~ 1 Aa a a 10
tosfiga In3d (2551) IahmsAnyissezilgnimnzauaemswsyauTauazrananaja 5

Y v
g ! A =

9
szozilgn wu wandetuegiuswauduaMaenun Tnenui szezilgn 1x1 was (1,600

=

Auan 19) Tinanaase l5geiiga 200.8 Alansu se9aanfe szezlgn 12 was (800 Ausols)
Trinanan 208.8 Alaniuaels szazilgn 22 a3 (400 Auae'ls) Idwanan 193.6 A lansuso
15 szezalgn 2x3 a3 (267 Aude'ls) Tinanda iy 123.0 AlanSuse |5 uazszezilgn 3x3

Y a 1 zﬂy A Y A a ] 1 [
N7 GlﬁWﬁWﬁﬂﬁfJWMVIUE]EJVIE‘Iﬂ 87.4 ﬂjﬁﬂﬁﬂﬂﬁﬂi
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6. Mmsilgnaye
o A { a o a <
Tagna lUAsRtenlumsvenesiugiiy 3 3 33 Ao 1) Mmadgndieman Tasaseas iy
a o < a o 1 a
AU (direct seeding) 2) MitlgnAremaiIdwaaniensiisinnoumsilgnasau
. . . . Y o A a
(precultivation of seedlings or cutting) ag 3) Mm3dgndremsilndineas i luauTagas
a 4 1 A 10
(direct planting of cuttings) (Kobilke, 1989) 3938 (2551) 518411 ﬂTi“]JQﬂI@EIi%ﬂQﬁQﬂWHM
50 iudwas IndnaaluTumlawniiounmsigniudnlends Tinanda 838.21 nfusodu uay
a [ 1 1 1o 3 : <} 4
335.3 nlansuaels ganiimsdgnayddlewan laeass dundin ldanmas tazdunan
Q' o 1o us/‘ =2 A2 9Y 1Y am 1 = 9 os/‘ 9 Y
mzannailng matgnayanivaaidlenuranvategunuds  drumsdenlaiudesln
o dy ~ o (] A gl dy A A1 A : 1 v = 9
MINzaNAUANMNUNLaZMITANT B 1509111 VInuRunguinimIudezimslgnaie
an VA S v v ' &4 A a d iy
Fmsensouneszeiuas i luszuoms Iihnuges (furrow) Tuiuaeumnioni

' o Y 1Y o = = S da A 1o ' ' K
mammmmmﬂquuﬂgﬂ"lﬂ Lm@'l@ﬂﬂ”lu@ﬂﬂﬂ?iigllﬁlu"mﬂluﬂﬁﬁnﬂﬁuﬂ’]klﬂﬂu@@ﬁﬂTWN”I

' @ wva £ % Yy Y gl 1o gl 9/ Y ! an
NIVUI (FNUN, 2549) ‘?]Nhll.!‘ﬂfl]i]‘]J‘L!hlmJﬂﬁ(lﬁ‘Ll”lﬁ‘]Jﬂ1LL‘]J‘]J§$1J‘]J1!”IWEJ@‘]JNLLG’J AIUITNT

q Y

b

[

k4
Ugnajdniuannsoila fail
<
6.1 m3tlgnTaeldwaamzadlunlailgnlaeas

< g A
mitlgnlaeldaamizadlunlaclgn lneasins ldnaaniiguawai
¢ o v 2 4 4 g9 1 A Y o v 2
N3ZUIUMSNUTNEAIMIINUNeINgnAes lilie Tsauazuwaudihats mslgnaiowaa
v 9
Tagaseannsnilgn lannge uandeuazalgnlurrsdunaru Taewmsurgu'luldi livouda
&£ g Yy 1o A ] 9 I of <
Futluaura liwaa 510 uaz Tauvosaydunalsani1d veoalurqu 9 ag 3-5 waa duuda
= a @ < Y [ o Y A g A
aniszana 5-10 wudwes naanmaasenualllszinm 15 Ju iimsoeunen liimasdune)
A 9 o 9 Y 1o 1 dy [ Y oy A g’ v I Y g’
(au1id, 2549) Avsquasnudunaiaarlugndien livnimihmiomdadavia mslii
[ Y o @ 4 Y o A 9 Y 9
B3NN 9 3 31 W 2 dlam mnnumsiiianeves Isauazunasmsedundine 14
o 9 Ca= .. ' 1o dy A dy A & Y o R X
MM31lgnarounium Rijssenbeck (2006) Wu1 madgnaarlununlanunnivzdosiiang
9 Aa a A g [
aminaaen anmiidszme azanimgioima el ums namulumsilgn wu Ussima
a ' A A o 4 A o o 3 [ o o o A
oo lu1d35msdgndrensilndg iiesnnnsilnduilunmezveslsa lhyalududnlznddn
a A i v a A YA o o ' 1o <
wumnluau@e ualusrsmitenlgnuuuldnailng uag wui msgnajdwvurseaman
Taeasslionsimsseatiosiga drumstgnuunilng laeasluntacilgn msdgnlaomy

9 9 < a o 1 A o 1 s I 4 1
aunanaa taznailndineuilgn NeasMsTeauINnI1 90 1WlesIHuA Heller (1996) WL



12

Yy A

1o Y a <3 = os/' 1 9 <
ﬂ"liﬂ@lﬂﬁ'ﬂﬂwnﬂﬂxﬂﬂ‘c’miﬁch/iWaNﬁ@iuﬁ]@lﬂTﬂﬂULﬂﬂ’Jﬂi\i!Lif‘lﬂﬂﬂﬂ'ﬂﬂ?iﬂgﬂﬂ?ﬂmaﬂ

U

{ <
Tagasaazmstgnaledunaiitnzanuan

{ <
6.2 m3ilgnTaglddundrinmnzainaa

< 1o A o 9y I A a A 3 o o
LﬂJﬁﬂﬁ‘Uﬂ”I‘VIL‘W1311!flQLWWZ"’Nﬂ’Jﬂ“BLN@ﬂ%Nﬂﬂ!ﬂTWﬂ UNITUIUNMINUINHINIAN

KU q

g a4 A Y - A Y o Ao -4
ﬂ?ilﬂﬂlﬂﬂ?ﬂgﬂ@@ﬂ 'lumsv’oiimmmummanfl Nﬂ@iTﬂﬁ\i@ﬂLLaglﬂ@iL‘ﬁ)’l!@ﬂ?iﬂﬂf‘qu

9 Y 3 o 9 o < ) <3 o 9)
mamzdunannwaaii lalasmaiuaamns Tugumzdaumaasenuaziimsde il
4 o o [ < 1o
Ugnlunlasiiedundiiong 30-45 Ju 7dl uaz awe (2550) nuzihmsaadonuandijs
< At A A 3 ' A g 1o A I3 A A = =
MsnUranidmasutioanniluriwaamjdiiinlesisudmssengangaion)ssumen
Y < A A~ 1o A aa = [ A ' ~ a
AUMINUNIKATATUEIMIe AN Haddngni@masulluszengnuan1aa3szIne

g A g A< g Yy 2 A L P
dunuazwaannuluszesiiay ldmaanazonilsaange Isaduilou

6.3 m3ilgnTaemsldnsaijsilgnaanlasineasa
1o 9 a ) a 3 9 Y1 o JAAa A
mstgnayjddienailnglagasaslUluauiu szdedddnewiugniiddeiu
09/ I Y A G A Ayg 1 1 a I ] a
hmadndovrselunad liunuazeewnull Anweediaies 40-50 wudmnas
Gt uazgudud, 2525) Tnasluduadromsdgriiudilzndslidunsileasluau 2030

ruAas aslgnlurngadua Idnanaadszinm 4-6 Woundalgn (auiia, 2549)
6.4 msgnTaglddundrimzainnailnd

o A 1o Aaa A oy <] Y = A
Tasmsaanaayinliddsnmihmanndos Tmeen 3-5 a1 1300817 20-25

a ] o [] a a o a { ]
ruamas duigudnans liasmu 1-1.5 wuames ms lugawara@niiing s 1 dau wey
E4 E4
Pdwna 1 dIu w3eN18 5 dIu dwnay 5 43 Maay 1 druuazng i 1 dan

Ao o o & 0 9 A 9 9 o a ¢
(seNus uag gudud, 2525) Mmsdeilgnauilasiisaunailieny 30-45 Ju usUN3 (2526)

' ) 1o =R 1 o & 9 9 J ' 1 2 (K a
wud msilndhagjdde luifianuduiludesldees Tuws ssin uamseonsineziuegiuriia

voaiaailngninnan Tamissas (2527) 9189114791 ANAYAINTAINEGII 30 FUANAT TINITD

U

pONIINIAZDEIDA IAANIINIUUIAGT 15 IuAAs taznehlvnadurigudnalsvma

Tnajazeonsinldani
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7. MaguasnEa
o 091 o
7.1 mytamsthluaji

Y Y
msdgnayirludszmapu@eldimssamsdmszunilaeldszuimen
e e . . Y a =3 a @ 1 1 1o
(drip irrigation) ®1K150 1M WaNAAFAD 800 i Tan5use 13 (Sudheer, 2008) tazmslgnaijd
Y Y v
AeMITamsiIAe35Ms 1N 1eaT WA UNIIANIT51901MI5NA (mineral management)
dy A 4 o I ¥ a () =® a 1 1 1
Tuiuinnannugavauy ezl lananaaaidrgans 1,040 nlansusols
1o o A Ay g’ Y 19 g’ ] 1 A ] 1 g'
(Praveen, 2008) ajduilunaidosmsiniosuadosmsiiedwaeoiiowas linudsanimi
1 [ 3’ A Y 9 o 9 1o Qy 19 Y a 1o
s minaimsenggauasezi daysinalunes luldwanaa minmsnassslgnayjé
9y a [ d A o ~
Awszezilgn 1x2 was Tunilamaassminedanyasmans menvan ey 1wl 2548
1 @ oy A 1o 9 a 9 = a @ [ [ <
wun midamsiazsgemsnaays ldwanda ldgana 800 Alansuse |5 uazamnsomy
d‘ a 1o 9 oajl =) d! 1 (% 1o 1 ld‘ % oy
mewmananayi lanasanddl Feesnumsdgnaydrlulszmanedmlvgfonderielu
=1 1 = 9 a =~ a [ 1 [ ;’;' A
Meseg1uReazay I nanaaiiod 100-200 dlansuae lSmniu (auiia, 2549)

7.2 MITAMIBINOIMIS Tuajin

1o Y a 1 1 A g/} ~ = [ c;y Y
ajarnz 1Minananad19neliiodnaaniial mnimIsams ez 519e11s I
INeaNDABAIINABINTABMIS QAL TauazMIwau Msmssunguilgn Assestungy
9 ]
noulgnaleijenon das1 2 AlTansuaedu nasnniuieaiiiong 1 woulnijoniigns

15-15-15 801351 50 nlansuao 15 uazaas lailennil (auiid, 2549)

73 MIsamadaney

msivairisianudrguinlursnuesmansyan Tavesdisiiog

] 4 @ [ -V Y] Y. @ J
Tugg 1-3 @euusn esnndrisianuannsavzuisiuiuieslgn laa luszezainan

o v o A

] 1 1 A 9 1o v A d? ] @
W1ﬂllil@l,l,aL!ﬁ3ﬂ'li]ﬂ’36]51/\16]5'8')EJNﬁalu@ﬁﬁuﬁﬂﬂ'lﬂiWE]ﬂ’)%W%ﬂluﬂﬂﬂ@ﬂlm%l!ﬂi’ﬂﬂi]EJGI,ufﬂi

u U

Y Y
A o

3aa Ta 15U 11 5190113 tazuas misivaisii lagldeuninsou Taudu aniiuls
IR IBNY Ysznnnaaeen 1 w1519 (paraquat) 1130 1na Inliem (glyphosate) Aty

9 ]
seuh sziehildazessasduiaduuazvendydr ioaydiiionyg 3-4 Ao U NIINNVRIAYM
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Y o A A yyy 1o No A A " d A o v o A
%3?]@‘%1?]14@1! memuulﬂuaﬂ memmwwmuﬁlusmm “If\iﬁﬂl'lﬁﬂﬂ"lﬂﬂ')“lfwslfjﬂﬂ
0o v o A d‘ o v o A d?’ v a v A 49/ a

A1INVIAIBNY ﬂ'ﬂllﬂillﬂ']ﬁﬂWﬂﬂ'Jcb'ch' "’UuﬂTJ‘IJTJJ'lﬂl'JGD'WGD' fania u,azmmcvucluﬂu

v A @ Y 9 A @ a A 9 [
fﬂﬁﬂ’J‘UﬂiJ’J%W"]fWﬁ\‘]%Wﬂ‘]JQﬂ@TﬂGlGH e unay HIDIAAAQUAU DU 9 ﬂQNI‘ﬂUQuﬁU?ﬂ

U

[ o A 1 o v o A o 491 a A v 3 g
L‘IJ‘LJﬂTiﬂ’J‘UﬂlI’JGFWGF AAANTLIINTIUNIVAIBNY ﬁﬂHTﬂ'ﬂllG]ﬂ!Gluﬂu saziegalgn N

[

sunsoiagaulinuauaely (auiia, 2548)
v Aa o 9 o v o A "o [ dy 9 d‘ LY 9 o
$ada (2526) uuziihms lsansmaadsnyluaa deil lHnsesdangda
Jyiwnoglumlas daudsisiniae 1¥iia Taeld glyphosate A5 1.40 kg.ai/ha AAUUUNE
390 (post-emergence) nouNz 1¥ensisaisiiviuunousen (pre-emergence) WU A13H19A
o A 1 a v A Y R 3 4 dy A g A
Jrisuuuneuseniaiuan e laane 80 wlesisudvesiuiilluszoznaisiu 3 wou
@ = 13 a 19 1o Y . . @ . . @
wasnndauaz lulluisaeduayduas laun 1) simazine 9051 1.60 kg.ai/ha 2) diruron 8A51
1.80 118 3.60 kg.ai/ha 3) oxyfluorfen 99131 0.40 kg.ai/ha 4) simazine+diuron 99151 1.60+1.80
kg.ai/ha, simazine+ oxyfluorfen 99151 1.60+0.40 kg.ai/ha ttag 5) diuron+oxyfluorfen 99131
. v A A Y Y o a v 2 v <
1.80+0.40 kg.ai/ha Jssngnaruny laun vghauun An Tvududuas nanvwan
Y [ [ :’ = ( 1 9 Y
TANNIZAY URINY ANGI A Ty s 5@ Ina) wahilhnane naumsn nay

9y 9
LGTRITR

7.4 unassagiyluadwazmstams

9
v A

A a J an J 9 [ 1o .
IDUINE LAY WARY (2525) llﬂ'i']ﬂﬂulma\‘lﬁﬂzﬁll‘lﬁﬂﬂ'] PNU llﬁ"’UTJ (broadmites)

U

a a

o 9 1o I 3 4 o = Y 1o Y 1a
Manedudaiar 70-80 iosisua mshatelinaldaydwzinmsnsgauTauaz ludaaseneon
Y o [ I 4 Y Y

wa wwae vl (thrips) 19 luidnpaiznsouuda veulusuauaznumas W 10-50 drnely

g . v = Y 1o A -4 A ~
IWABNDE (soft scale insect) a3 ANMFsMIE T HAYMFUUTINDY 100 loTIHUA Taeswnnaall

A 19 <3 1A = A 1 = J 3 g 09/1 dy

naaedny 1330o0a uanaafinaaesny lsumasasunuiies s weossuamniu mae
2 o o 1o u’j YL v I o [
99U (leaf hoppers) ManeadmMsdIvoutazauanTe sziagunsalsznoununize

ude o ldaydinela

k4
Tneta (2549) wunuaaagueaydvMatewia iy waesutl 3 ia ldun
9
N. viridis, Phenacoccus sp. W& Planococcus sp. NGELGL (Chloropulvinaria sp.) nuousoU 1Y

4
(Phyllocnistis sp.) 1591 2. latus) wazuuneuan (Chrysocoris stollii) UBNIINHIINVLUNAY
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AngsITunaveuasAagaydnuatesiia laun draumarendn (Menochilus
sexmaculatus) O ROR LR RE (Cocinella transversalis) Fragadu (Micraspis discolor)
uuaeTU8 (Dolichopus sp.) uuasiuaen 13 (Syrphus sp.) uazuuasineilnla
. Y = . NS @ a dy
(Mallada basalts)jﬂﬂlmaﬂsb'ﬁﬂﬂiﬁ (Plesiochrysa ramburi) L‘]Ju!,maﬂﬁﬁg‘ﬁﬁNGHW]GU@QLWEIEJ
Y
Y a 1 I [
utlena 3 wila drunwasiilnla (M. Basalis) nazuwasingdlnla (P. Ramburi) Wunwasdag
2 Y
FITUBIANVDUNALY 08 (Chloropulvinaria sp.) au'ls@ar (Amblyseius longispinosus) LY
guj o . 3| o a
uazAnuAUA191) Mantid Wunnasingsssuena 1591 (Polyphagotarsonemus latus) iviou
Y o 1o A
vouly (Phyllocnistis sp.) MWazUIUADIUAN (Chrysocoris stollii) T@ﬂ%mmmﬂmﬁy’mw

A
TIAUATUTY INTTY5 RUFUNT Az AITYS ALAIADUADIAN 2548 DUADUAULIOY 2549

{ o < "o qul 1 1
unasiidhaerauazand @iy Grimm (1999) 51891 fiog 2 Uszian
Av 1) uumﬁrfhﬁmmwaﬁyjﬁw (fruit feeding true bugs) 12 wila Pachycoris klugii 1%

d' Y o o Y 1 A [ = 3 a dy [ [l 4
Leptoglossus zonatus \oidinanszii nnaaawioninde waadalen de luauysol
d o < sd 2o w ' a < V(A A v
hminwauazwasanas Weosiruainiuaaae Tlsaulumda lunlasuulas 2) uuaaiin
o . . . : a ol A
Ma1eaen (flower feeding true bug) Hypselonotus intermedius FaUndttuniuiaelumsmay

Y

nas ugauuunnu ldi ldmsaanauazMIvannveIwaanad UenNTEINLIN

v
o o 1o A

< o 1%
ﬁuﬁﬂiﬂ%ﬂuﬁ“ﬁmﬁﬂﬁaﬂ (host plant) Y8 Leptoglossus zonatus Taenumnluudasgyain

U

a v Jd H 1o o [P=N [ . .
Usznailmanag iadys e lumamsgun (Grimm 1ag Somarriba, 1999)
Y o Y o o 1o A o dy dy
M3diae gamMaiia1e HazNIAIUAULNAIANFVOIA1A1 UAIH WAy
3| @ ~ o w 1o 9 dy o
uflafludagdingesaismulunnge Taemmizgqudsazwuun mwaesuilegiiaioson
1 9 1o o Y a A [ a dy A gj dy o
wazlugeuvesduajanildlunIniglsniadeniesingngaiinass wumsiae
Vo Aax 9 = 4 a Y] [ 1 3’ a = [ 9
nszgagiuilas Iwmsniugulaglyansall msuiITa 9051 50 NTNEDI 20 AT DAFIAK
A ] 2 Aa v dy Y o 9 1 1 @ dy
WiorudunNuawanoou mae v hihaieldnngg drannnuswnulsuas maelneg
g} dy a Y 1o o Y A = ' A an 9y A A
gatinaseusnuldluvesajani v lumasssauaz s lunga 33msaruaulrarsiaiisie

2 Y dy ] Y Y o = v 9 1o
L@IEJ’JﬂlIL‘WﬁfJLL‘ﬂQ "h'um wﬂumqQ@,wummmmum MANULFIHIYTULUTINDAUTLA1D1D

~

° 9 ' o Y A A o 3 9 1o ° = A A 2
Ml lusransdn Imamuiausiasa duaydingnlsuasihaeszilodmaewaznaly
Y o 3 Y A o w ' 3 A o
nuadunelunaduIIAG doalimIasieaazineg 19I5 Ao oI UMTIZ1IA
0'1 9 =1 [ a Aaa 1 :j a = ] ] 9 A ]
aszae lUnlas 1gesail waunu 6031 50 Haaaniaoil 20 aAT AANUFIUFIMT D

2 Ax 1 o F) z ' a FY
wuniuaaaaeou vusurouly aznyitateluTae l lususgninm luduuuua



16

=

Y ' o Y, ] 9 A a 3 A v g Y Y a
aan i ldluluwandieys lniltazilionueisauiudinagoonuds NANUALT MY
9’ v a 1 [ o 1o § < o
Tuudnaneilufidednan q Tueenly drulugrzdmaeduayditivinadn i ¥l
uwandeya lvil iduriuguinaiadszana 1 wudawas ldloudansen Sluldsua
< o o
(@ O1ININNILHYATIAIAY wnumsianeluuazeeageuiuanin il ma”lug]ﬂmmﬂ
o Yy @ a a 9 =\ a [ Aa aa 1 3’ a = 1 ]
mlnauseinmanig@aula lvamsal ezuuunau 6as1 30 Jaaansaeiil 20 AATRANULI
9 A 1 3 Aa J 9 o 3 = ] A
191 ¥ uduUNNLAAne U taz 15917 WuMsiaeaasanddl Tagmmizyanuan
1 Y o 1 9 = <3 Y o =1
goauaz lugou Iz iAo udeguuss lsamlvinamnunnuazmsdiaied
@ Y [ A Y v A d' o v @ A a :‘
anvauzadielsa hialuiy emsadenuisngnasiivaisiy 2, 4D lsumzganuii
dy d' Y [] o Y a ] Y [} d Y a Y]
ey Auggoasn i ldiRamsuaniud soaen iauyse dawaldinamsyzinns
A a 10 a = [~ [ A ~ o =\
n3au Tnvesmji warndaanas lsvndenudlunuadagianimnnudenioguns
=\ ] o 1 gl a = 1 ] 9 A ] 2 Ax
auaulagarsad lalaTv 603150 nFuael 20 Ans AU I IMToTINBUNTUTILAA
1 o o [ y 1 [ ] o < ]
20U Vimwmmauuazmﬁnmwfﬁumgmmﬁﬁ5ﬁﬂanm%'w?fu“lmvmllmmﬂuﬂ A 'laj
sufudedldasaditsa Lummﬂﬁum;ﬂuwwm A0 LAY (F1 m ua%mmmﬂu
sz Temivanewiia mnnuansssauas g nvienenu wuamwand szae

[ 1 a 1o I < J v
AIYAINANTZNUADMTHANNATHAZNTAANVBIAM1aAa3D 80 1loTdud (auiia, 2549)
7.5 Tanludydmazmsdams

Tuedaiimumds liinmsseanuTsainuluayaludszmelng dnus (2550)
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MSRALAINIIER 1 212.7 204.4b
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MsdAuAITIIR 3 214.6 190.0 b
3ifausans (control) 213.7 222.6a
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C.V. (%) 6.95 11.38
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* = YANUUANANIUDIWNUUITIAYNNADANTSAVANUFDNUNIND 95 SIRHET
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Auaf1mafauaIng 12 ou
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Tagduayain lidauasnedinnunievemssuuniiga 327.2 iuamas daUmMIAaLAIN
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”laiﬁmwhﬁq (control) 2769 a 3272 a 2.57
F-test * * ns
szpzalgn < Fonsdaudans ns ns ns
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= 1 [ 1 A v o W aaa @ A o 1w J 3 J
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MINHINT 1 Chemical, physical and fuel parameters of Jatropha curcas oil, methyl esters

and ethyl esters.

Parameter Unit Jatropha oil Methyl esters Ethyl esters

of Jatropha oil  of Jatropha oil

Density at 15°C g/cm 30.920 0.879 0.886
Viscosity at 30°C cSt 52 4.84 5.54
Flash point °C 240 191 190
Neutralization number mg KOH/g 0.92 0.24 0.08
Sulfated ash % weight - 0.014 -
Cetane number " - - 51 59
Conradson carbon residue "’ % weight - 0.02 50.018
Methyl (ethyl) ester content % weight - 99.6 99.3
Monoglycerides % weight not detected 0.24 0.55
Diglycerides % weight 2.7 0.07 0.19
Triglycerides % weight 97.3 not detected not detected
Methanol % weight - 0.06 0.05
Water % weight 0.07 0.16 0.16
Free glycerol % weight - 0.015 not detected
Total glycerol* % weight - 0.088 0.17
Phosphorus ppm 290 17.5 17.5
Calcium ppm 56 6.1 4.4.
Magnesium ppm 103 1.4 0.8
Iron ppm 2.4 0.9 0.3

a=1S0 5165, b = the Conradson Carbon Residue (CCR) was determined using 10.0 g of the
original sample, ¢ = the water content is limited by the definition: free from separated water

and d = sum of free and bonded glycerol

31 Foidl tag aatg (1996)
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M319WHINT 2 Oil content and Yields of Jatropha compared with oil plant.

Oil content (%)  Yields (kg rai )
Palm oil 20-25 3,000
Coconut 33.49 1,500
Jatropha oil 25-30 800
Soybean oil 20 200-400

M319WHINT 3 Pesticidal properties of various seed extracts.

Insect Pest of Preparation Reference
Helicoverpa armigera cotton acetone extract of seeds Solsoloy et al. (1987)
aqueous extract from oil Solsoloy (1993)
seed oil Solsoloy (1995)
Aphis gossypii cotton aqueous extract from oil Solsoloy (1993)
seed oil Solsoloy (1995)
Pectinophora gossypiella cotton aqueous extract from seed oil  Solsoloy (1993)
Empoasca biguttula cotton seed oil Solsoloy (1995)
(syn. Amrasca biguttula)
Phthorimaea opercullela potato seed oil Shelke et al. (1985)
Callosobruchus maculatus pulse seed oil Jadhav and Jadhav (1984)
Callosobruchus chinensis ~ mungbean seed oil Solsoloy (1995)
Sitophilus zeamays corn seed oil Solsoloy (1995)
Manduca sexta - phorbol esters Sauerwein et al. (1993)
Sesamia calamistis sorghum  oil and phorbol esters Henning (1994)

301: Heller, 1996
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A. saturated

C6:0 Caproic
C8:0 Caprylic
C10:0 Capric
C12:0 Lauric
C14:0 Myristic
C16:0 Palmitic
C18:0 Stearic
C20:0 Arachidic
B. unsaturated
C16:1 Palmitoleic
C18:1 Oleic
C18:2 Linoleic
C18:3 Linolenic
C20:4 Arachidonic

% Unsaturated

coconut Jatropha
palm kernel oil palm oil soybean oil

oil oil
0.50 0.30 - - 0.1
8.00 3.90 - - -
7.00 4.00 - - -
48.00 49.60 0.30 - -
17.00 16.00 1.10 0.10 0.1
9.00 8.00 45.20 10.50 -
2.00 2.40 4.70 3.20 7.3
0.10 0.10 0.20 0.20 -
0.10 - - - 14.35
6.00 13.70 38.8 22.30 39.5
2.30 2.00 9.40 54.50 373

- - 0.30 8.30 0.2

- - - 0.90 0.3
8.40 15.70 48.50 90.80 -
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tSuna Twunandeniduilse Tonigunn Tsmaunadouiiluls: Tomnigs

tSunawwniideuiiluls: Tomigs

szuzilgn 3x3 was Imanuiunia-ans pH) vesdwilunas Tmmaidihdmie
Wudulify TSinadunieiagihunars Tusunaeavesaiiduils: Temigann
Hsua Tmmadenidudsy Tewigaunn TSinaunadouidlulse Teniga

tsmamuniiFouiniulse Toniga




106

M319WHINT 7 Biomass with heating values.

Biomass Biomass Residue yield | Heating value

(tha' year') (MJ dry kg')
Rapeseed - 26.7
Safflower seeds - 239
Forest residue - 19.5
Olive kernels 64.0 18.9
Almond branches 6.21 18.4
Wheat straw 2.97 17.9
Cotton seed residue - 16.9
Ptolemaists lignite - 16.9
Rice straw 4.52 16.8
Hazelnut shell - 15.4
Jatropha curcas 6.9-13.8 14.8

n17: aalagnn Saxena LAy ALY (2009)
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