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Correlation of growth and biomass yield traits in inter-specific hybrids
between Jatropha curcas and J. integerrima
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ABSTRACT: Growth traits might be used in selection for biomass yield of hybrid Jatropha. The
objectives of this research were to 1) evaluate the effect of crosses to growth and biomass yield
and 2) investigate the relationships between growth and biomass yield traits of inter-specific
hybrids of Jatropha. Total 16 crosses of inter-specific hybrids between J. curcas and J. integerrima
were evaluated under the field condition during year 2015 - 2017. Data were collected on growth
and biomass yield traits during each year cycle. Effect of crosses was found on growth and
biomass yield traits of hybrid for both of after planting and after pruning. The correlation coefficients
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between biomass yield with size of stem, branch, and canopy were positive and highly significant
(r=0.31** to 0.84**). This finding suggest that size of stem, branch, and canopy could be used as
indirect selection for high biomass yield of hybrid Jatropha. Moreover, there were significant and
negative relationships between moisture content of wood and size of stem, branch, and canopy
and biomass vyield (r = -0.22** to -0.58**) suggesting that breeding of hybrid Jatropha for well
growth, high biomass yield, and low moisture content of wood could be done.

Keywords: biomass, wood, J. curcas, plant breeding, inter-specific hybridization
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Figure 1 Genotypic performance of inter-specific hybrids (n=325) between J. curcas and J. integerrima
in plant height (a), canopy width (b), trunk diameter (c) and primary branch diameter (d) at 12
months after planting and after pruning. Significant at ** P < 0.01 levels
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Figure 2 Genotypic performance of inter-specific hybrids (n=325) between J. curcas and J. integerri-
ma in total fresh weight (a), wood dry weight (o) and moisture content of fresh wood (c) at 12
months after planting and after pruning. Significantat ** P < 0.01 levels



KHON KAEN AGR. J. 48 (4): 823-834 (2020)./doi:10.14456/kaj}.2020.75. 831

ANMNANNUBTEUINNANAATINIANURN B
nsiasyiaulnvasgnuandNgia
nsAnswLAMNANTUSgINInTwdwan
srvdwtmnansaniuininieliuiisesay
ANQNUAN YI9agLlgn (r = 0.94**) (Figure 3a)
WaZUAIAAW (1 = 0.96"*) (Figure 3b) Uan
Lu@mumaﬂmmuum‘wuﬂmmqmw Auaniin
L‘L&‘ﬂVLNLLWImm'JEI sufulunsAneniaclfians
mmuwunmmummummwmwuﬁﬂu
@nwmvmmimLmuimmaﬂmwﬂuﬂm IS
ilgn uar Wl 2 udadaiiy soxdemsitame
muged wodHandRTaNaiANdLTLg
AurundfuwazivIesatagnuas Tagtiiuin
ansandannduiudgeludauaniuaunndu
dugueinanslaufiuaesgnuan 1eng 3,6, 9 uay
12 ey HAanduiud () sewdne 0.34% D
0.84** (Table 3) ﬁﬁwﬁﬂmmwﬁmmﬁuﬁuﬁ“@q

a

TwasuaniuaduruAudnaNafunan

81 3, 6, 9 UAT 12 IheUNAIgN HAnanduriug

211919 0.33* 119 0.71* watlulld 2 aypngnuan

”Lsiﬁéhﬁmiuﬁﬂ A9 lg NIV ANPINNANLE

15 wudrhwiinansanfiansdiiudgdludaoniu
nAEUEAUENaNTVAN Nia1g 3, 6, 9 uay 12
11 HANEUANALSITMI19 0,31 119 0.80** LAzt
wingansandanduiuigeluduaniuiuin
WukuAudnateieses a0y 3, 6, 9 uay 12
\Aew HAanduiugazidng 0.02 T 0.70" Wanan
U dwmudipanardinatinndiiusgaiunng
NN Imﬂmuunmmwumnmuwuﬁaﬂummn
fuANgesiu finng 3, 6, 9 uaz 12 iAay Hevan
duiusazwing 044 B9 0.70% uazininan
sauilpNduiudgelumeuaniumnuninme
Wi 91808 3, 6, 9 waz
5end19 0.58* D9 0.80* aelulsfimu wumaw

12 150U HAAUANAUS

ﬁmwuﬁwmumimmmumvmﬁwm@mmma
fupnuEen uuasiilede 7 e1e 6 uaz 9
weu TnedAnauduiugszndng 0.07 fa 0.30%
(Iinamana)

RSl nBwanesia 1w 3alad, wetans,
gpalia  warnszfudnd  wudiainnenli
ANHUTIVIAAIAULA T AN TN N uaT Y
NIARABNANEWLG (Chotchutima et al., 2013;
Verlinden et al., 2013; Santos et al., 2015; Berlin
et al., 2017) lunsAnNinsznansyiin wudi
WPAFULATINAINNT0 luNssr I uNTLAs Y
wuln  wazAmuAnFaITvdeanesiug il
mwmwmvmmmmwe‘lﬂummmmnma
Wufnsy auwuu’muﬂmm@m (Nus uaz
ADLY, 2553) A nTualan malﬂm:r’]ﬁl,mmdmy;
ANQNNANTNNIUIARFLLATT I vTa U A
naalvnjasinanandonaags  usuinazly
AnEuznailun1sAnReNayAgNEaNAIs
ﬁﬁmiﬁmﬁulﬁ@@nmmm 6 inouiusulyl
Wesniieny 3 Aeu  AnwoismaIiiAN
@NW‘uﬁVIMﬁLL@“VLN@N’]L@NEHUN@N@I}]TQN’J@ uaz
[fleRansnundelsrAndninaesdneusililu
nssziiin wodraunaduriauguinanslausul
AINAZAINIUNIIATIATANINTIgALHEIAINT
WeeAnuudaagani liinsadnlideuazsniia
wazai A NANRUS g uNaNAnToNIaRIH
mwuuum@ﬂummm@@ﬂ WA AMFUAN LY
mmmeluLL@WWWI‘ULmﬂwummﬁuwuﬁﬂu
LanARTaNaasuazdelifaduatiana N
dnliAniaenenarinliinanisdniaenaain
waauld



832

20 -

15 4

10

Wood dry weight after plantng (kg/plant)

=094

unNEAT 48 A1UN 4: 823-834 (2563)./doi:10.14456/kaj.2020.75.

10
Taotal fresh weight after planting (kg/plant)

r=0.96" o)

Wood dry waight after pruning (kg'plant)

Total fresh weight after pruning (kg/plant)

Figure 3 Relationship between total fresh weight and wood dry weight after planting (a) and after
pruning (b) of inter-specific hybrids (n=325) between J. curcas and J. integerrima.
Significant at ** P < 0.01 levels

Table 3 Correlation coefficients (r) between total fresh weight with stem and branch diameter, and
canopy size of inter-specific hybrids between J. curcas and J. integerrima

Trunk diameter

Main stem diameter

Total fresh
weight 3 6 9 12 3 6 9 12
months months months months months months months months
1¥year (n=325) 0.52 ** 0.76 ** 0.84 ** 084 ** 033 ** 060 * 069 ** 071 **
2™ year (n=325) 0.74 ** 0.78 ** 0.80 ** 0.81 ** NA NA NA NA
Over all (n=650) 0.34 ** 056 ** 071 * 074 ** NA NA NA NA
Primary branch diameter Secondary branch diameter
1"year (n=325) 054 ** 077 ** 0.80 ** 080 ** 049 * 065 * 070 * 063 **
2™ year (n=325) 0.31 ** 0.67 ** 068 ** 076 * 0.02 ns 044 * 054 * 051 **
Over all (n=650) 0.43 ** 071 ** 075 * 078 ** 032 ** 056 * 063 ** 058 **
Plant height Canopy width
1"year (n=325) 0.51 ** 058 ** 056 ** 063 ** 0.61 ** 075 * 077 * 080 **
2"year (n=325) 0.50 ** 067 ** 066 ** 070 ** 0.61 ** 074 * 076 ** 078 **
Over all (n=650) 0.44 ** 0.62 ** 061 * 066 ** 0.58 * 075 * 076 * 077 **

** Significant at the 0.01 probability levels.
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Table 4 Correlation coefficients (r) between moisture content of fresh wood with stem and branch
diameter, canopy size, and biomass yield of inter-specific hybrids between J. curcas

and J. integerrima at 12 months

Moisture Stem and branch diameter Canopy size
Total Dry

content Dry wood
of fresh Main Primary ~ Secondary  Plant Canopy fresh weight wood

Trunk stem branch branch heigh idth weight density
wood ight widt
1% year
(n=325) -045 ** -0.39 ** -048 ** -034 ** 049 ** -045 ** -043 ** -046 ** -041 **
2" year
(n=325) -041 ** NA -0.52  ** -037 * -058 * -047 * -042 * -046 ** -048 **
Over all
(n=650) -0.22 ** NA -049 * -039 ** -054 * -051 * -041 * -041 * -051 *

** Significant at the 0.01 probability levels.
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