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Yield and biomass evaluation in intra-specific and inter-specific

hybrids of Jatropha
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ABSTRACT: Jatropha curcas L. (jatropha) has received a great attention in renewable energy
production. However, jatropha cultivar with high yield potential is lacking.. The objectives of
this research were to assess the effect of genotype and environment on yield and biomass traits,
study the effect of pruning on yield and biomass traits, and evaluate the relationship between
yield and biomass in intra-specific hybrids of J. curcas and inter-specific hybrids between J.
curcas and J. integerrima. Jatropha hybrid consisted of 13 intra-specific hybrids and 19 inter-
specific hybrids were evaluated under field experiments during 2013-2015. Data were collected
on fruit dry weight, seed dry weight, shelling percentage and biomass weight. The effect of
genotype (G) and environment (E) were significant on yield and biomass traits, which was found
in both intra-specific and inter-specific hybrids. However, effect of G x E interaction was found
in intra-specific hybrids more than inter-specific hybrids. The highest fruit and seed yield were
observed on intra-specific hybrid lines. Conversely, inter-specific hybrid lines gave the highest
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biomass yield. The pruning increased yield and biomass of both hybrid jatropha. However, intra-
specific hybrids had higher increment of yield and biomass than inter-specific hybrids. Moreover,
there were positive correlations between biomass with fruit dry weight and seed dry weight both
intra-specific (r=0.84** and 0.88**) and inter-specific hybrids (r=0.63** and 0.64**). The study
suggested that selection of hybrid jatropha for yield and biomass could be done.

Keywords: Jatropha curcas, Yield, Biomass, Intra-specific hybrid, Inter-specific hybrid

Unidn

?Wuﬁ" (Jatropha curcas Linn.) wlui
wasunaNsalFuadinduan minizilgnls
PSRN Lmvm”l,ﬂhﬂ@”‘imﬂflmmrmmﬂ i1
u’mumnm@mmemmmhmmmuﬂui@mLﬁm
LAz nnuAnT a1 iudounauienan
81v134R9 (Behera et al., 2010) @A4"NNTD
mummm@mmimmLLmﬂLLinLL@mmmmumm
HananwdAnlAanuanailndslgn Tnsluusiast
adufiesfinnsfimumanuazasiu e liinng
WigiAnInluduasWinaudnluldnly
(Samsam, 2013) Adtiu luudarasdianaaaes
aymnanansiu i T uasiaensauiieEyioman
TuTaqiiunisdgnayandelafinaudetiuly
Fewcie] iasanayan s sanmansn faiu
mﬂamﬁmmmmmmuﬂmmeﬁn@m mamnzgn
mumma’lmﬂuwmwmmu ReFRNENI AL
Redudnamwlunsliuanae MUIFRINAN
Lme\‘imi‘lmﬂamiumnaum‘l‘wmnﬂwu
‘imﬂLfaqumﬂmmmamumquvmmh
ﬂs”TmuLﬂmmmmummumimmm%mim]ﬁw
LAZTIIATAUYN (wood pellets) 1iTRANNTOTI
Lufavlu"l,ﬂh“lu'ammmmm@mmvmw vizaldien
(l\/luakrongl et al., 2014) Wwpeanuldings
wangrdandnamnzlgnludszmalve  lHun
gaalsia naztiummn neefiudned waznaziiu
WINOUNA (NZATAd uazAy, 2553) INaIRNKA
navunuliinwmInggignayan

maﬂiuﬂﬁwuﬁmummfahLﬂuwm
WAL Immﬁmwmmamwnmﬂ‘wuﬁwmmv
winguiugnasuuAnsNiy 1wy ayanans
wuﬂmnummwumwﬂmm Whiuuamnanile
NazdreimnAUN LAz LNARAR g
(Tanya et al., 2011) WaNANT ALUAIENAIN9D

nandinnrtaduitluanamsaiuls (Thida One
et al,, 2014) nsUiudpeiugarinnfiaadnasna
Qﬂumu%’]mﬁmﬁuﬁuﬂmmﬁﬁ (J. integerrima Jaca.)
sailuiranaimeniu Aaduniseneguiugnesy
1asayanliiinisnsratasanAnelu (Muakrong
et al.,, 2014) UArAIAAARANAENUFNHHAKAR
Wasnaudefsuiuaaiugiain aganiu
frniedgnuitansnsaiuifeayauantfuaisl]
TnadinnssiniumsaynaaninauinaLioaes
Tiasniulalud nrsdaiusiuayanasanad
HANTEVILIFRNANAAUAYTINIA (Santos et al., 2016)
nsdnRanaeRugaA1aIAaTinisLlsziilu
m@mmmmLL@mm@mﬂ@ummmmmmﬁu
wananil sneusililunisdmdanaandy
@ﬂwmxmﬂimmﬁmwmmmlﬂmmmmLmﬂ
areiugigniies  Tawldfunansenuiienann
djrenduussendreiugnesududanan
winden  uazliinanisAniaeniaannfeivly
anmwndeNnuansneiu alianunsndn@en
THatnampnduasililsy@nsnn

. dnwniznandnuazdanaaliudnmoy
nilandrdydanismizlgnaanivelfidu
frndsu Al Tuwenulfilpeiugayanas
avstiulgeisansanmouzliwianiu usadnals
An faadayaneadudnaninesanaiig
uwazANNANRUSTsITsesdn sy Teazily
fayanidszlonideudFudgeiugaan
n1INAaeIHAINdnglsvasfiiadneinany
w91 aaUN1TAUTNITNUALENENALBINTTFANY
FONANAALAYIINIA ANHIBYENATBINIIAANY
FLpRNANRRLAZTNA UATINANANTLEIEIING
AnsnisnaNAnuAzTmas Tuatjangnuanniely
iauarayagnuandinainszndneayaniu
dininanae

3



KHON KAEN AGR. J. 46 (6) : 1191-1202 (2018).

aa =
ABNIFANTAN

=2 d’l 1 ‘dl
nsAnutiatii 2 Manaasy Watlgn
nogeuaLmgnnan 2 Uszinmn luanmls luwlag
NAaeINFAATY Nuladdualan n1AdTN L5

ATUZINHAT NUWNLAY NUINENREINEATAERT

Wenaaiunsusy Swinunsly leenlgrmage
Wuszazinan 2 1 wianiwisassnimaaes
NI .. 2556 — F.A. 2558 @ANGNHAN
szinnii 1 Ae mum@ﬂmumﬂumum 'vﬂ,mmn
m’;‘mzﬁwwuﬁqiwmwmﬁwuﬁqmmmnﬂaymﬂwm
(Toungoo; T) gneiuganLlssmeidngin (Mexico; M)

wazaeigaNUszmAlng (KU) aow 13 anemivg

1Run T1IxM2/17, T1xM2/22, T1xM2/24, T2x M2/8,
T2x M2/13, T2x M2/19, T3x M2/9, T3x M2/10,
KU27Ax M2/5, KU27Ax M2/10, KU27Bx M2/13,
KU27Bx M2/18 uaz KU33AXM2/3 duiudijan
gnuaniszinni 2 A ayangnuanndudinuiln
nlAarnnisthgnaandinnainszudnsayaniy
dnrTmnRedan 1 (J. curcas x J. integerrima; Cl)
uannavlfaayan 5 aneig lHun deum (Cn),
uws (P), a1 (K), 1WIndins (M8) uaz Wingln10
(M10) aulfignuannadinnatindon 1 uazAniaan
AULAD 19 @18WLg Aa CnCl4(1)7, CnCI5(1)4,
CnClI7(3)4, PCI6(1)3, PCl4(4)4, KCI1(2)4,
KCI1(9)1, KCI9(4)1, KCI9(4)7, MB8CI3(3)1,
MB8CI3(1)1, M8CI4(1)7, M8CI5(1)2, M10CI2(1)2,
M10CI2(1)4, M10CI2(1)7, I\/I'IOC|7( )6, M10CI8(1)4
uaz Unknown (gnuasiinuaiiniilamaugiume)
lundaznimmaaesliuaunismaansuuy
randomized romplete block design AU 4 T
uwiazulastiaaddnuwan 10 diu dszezilgn
1x1.5 u. Ugnaysngnuansioasiundnsisasing
nstindnang 2 e sesfiuuguilgnéinailaaan
83 200 /5w i Jeigms 15-15-15 6m 25 nn./13A]
”mmwnLm@ummuﬂummwnummﬁ .
Wil 1 Fivdeymiminuauiuasiwin
waauielusay 1 1 wazAeosnulefidud
nisnzinizidden Taaiuneanaayanlutos
4 - 12 \peunddgn ifunaayA AN sousEn
wWaendwdasaulsduiniadinanynsiuly
winzuLadeias AMIIANWAR 4 - 7 Suaiuiie

1193

v o cl/ 02/ o k2 =l 10
meam”lymmmﬂmmm numzilasnajanesn
WaTItminuanAuie  wavAuons  wlasidus
ﬂf]igzm’mﬂﬁaﬂ (Lﬂyﬂi%uﬁﬂﬂﬁ‘ﬂtmﬁuﬂgﬂﬂ
= (Wwndnwdauita / dwinuguits) x 100) a1n
Tinainiufauazanfiu AT 1 ileangy 1 1
wastlgn  Tnaspfiuaandounegguuiiaiumu
30 T, uddgui 6 fiuanusinzuilases 1in
zijr?ﬁu Aaazlusians myﬁqﬁ’mﬁﬂmm Tunnilu
TMINAATINIA mnﬁuﬂ@'@ﬂﬁﬁiﬁmm@mgﬁﬁ
wanfaayiAninlud  udeyawinuaudi
TMUNHAAWA  LAZAIIUN  wedidusnig

P , o A .
nzinnzilaendwaeiudn 1 Weeieasy 1 1
= % o % dl [~3 dl al dd‘ 7
urmuAANaiUne TN lun 2 thieya
NANARLAZTINIANIIAII AN 31991598

= o’/‘ a s 1 =)
Af3Ll mnuuuﬁmLﬂmwmjmLLﬂiﬂmu‘LuLLm:ﬂ
wazinnsFauiisuAeAtfaedE  Duncan's
multiple range test WazuAIANUIEANS
anduiudrenduandniudauaaluayan
ANNANYIERITHA

NANISANHILAEIANT D

ANENATRINUGNITUURSTANINUIARDNAD
ANBUSNANRALAZTINIA LUALAQNHAN
N5ATIzANLLTURTINdn e
ayangnaanneuTiln wuaNuANANIzuIngd
@ywqﬁﬁﬂéﬂﬁmﬁqmm?@ (P<0.01) ltuineaiLite
Tuinuanauwiie wazinuin@onoa (Table 1)
wazWUANLANANTEuINsTaenaldad Aty
N9ana (P<0.05) sLuLﬂaﬁéﬁuﬁmiﬂ:mﬁ:Lﬂﬁ@p
WUANHUANFNsEMI WA eiLat i AT E
NNEDRA (P<0.01) lhuineauiis Lastinmindonogm
LL@ZW‘LIP]’N&JLLMﬂﬁﬁdizﬂdlﬂmﬂﬂﬁuﬁﬂﬂﬁdﬁ
UeAATYNNATE (P<0.05) Tutiwiin Laqﬁml,ﬁa LAz
wlefiduinisnzmividaen wenannil wuanana
229U TN ANRUTIENI19RUGNITNUAZ AN N
ui;m’i@mﬂ'wﬁﬁmﬁﬁﬁmaqmmaﬁ (P<0.01) Tu
dminuawisuazidesidudnisnzimizilasn
LLm:NuEvﬁwmﬂwﬁﬁmﬁgﬂ"tymmaﬁ (P<0.05)
Iuﬂﬁﬂﬂ/ﬂLNﬁﬁLLﬁQLL’Z\wﬁ’]Mﬁ/ﬂ%QNﬁ@ A15U
maAnnsjAignaasinuTila wodithuinuauii
RN LastiingannalA M LAnNsn T



1194

WALINEAT 46 (6) : 1191-1202 (2561).

Table 1 Mean squares from combined analysis of variance over two years of fruit dry weight,
seed dry weight, % shelling and biomass fresh weight of intra-specific hybrids of

Jatropha curcas.

Source of variance df Fruit dry weight Seed dry weight % Shelling Biomass
Year 1 581,693 ** 217,547 ** 243.70 * 351.33 **
Rep. within Year 6 9,223 4,312 36.70 5.63
Genotype 12 11,2564 ** 2,626 * 3446 * 340 *
Genotype x Year 12 10,519 ** 2,907 * 4136 ** 262 *
Error 72 3,709 1,199 15.43 1.08

*, significant for P<0.05; **, significant for P<0.01.

Table 2 Mean squares from combined analysis of variance over two years of fruit dry weight,
seed dry weight, % shelling and biomass fresh weight of inter-specific hybrids between

Jatropha curcas and J. integerrima.

Source of variance df Fruit dry weight  Seed dry weight % Shelling Biomass
Year 1 275,673 ¢ 61,181 * 65.75 68.55 *
Rep. within Year 6 23,935 7,191 46.89 10.68
Genotype 18 35,786 ** 10,197 ** 164.03 ** 4824 **
Genotype x Year 18 6,722 1,877 40.01 13.87 **
Error 108 7,559 2,040 23.87 4.63

*, significant for P<0.05; **, significant for P<0.01.
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Figure 1 Comparison of fruit dry weight (a), seed dry weight (b), % shelling (c) and biomass (d)
between intra-specific hybrid and inter-specific hybrid in 2013/2014 and 2014/2015. Error

bars represent + standard error of mean
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Figure 2 Genotypic performance in fruit dry weight, seed dry weight, % shelling and biomass
of intra-specific hybrids (n = 13) and inter-specific hybrids (n = 19) in 2013/2014 and
2014/2015. r = correlation coefficients, **significant for P<0.01.
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r = correlation coefficients, **significant for P<0.01.
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