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Parental effects on leaf traits and correlation with yield in an inter-specific
backcross hybrids of Jatropha
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ABSTRACT: Selection of parental lines is an important role to Jatropha breeding. Furthermore, leaf traits might be
used in selection for high yield of hybrid Jatropha. The objectives of this investigation were 1) to study the effect
of parental lines to leaf and yield traits, and 2) to evaluate the relationships between leaf and yield traits in inter-
specific backcross hybrids of Jatropha. Total 45 crosses of inter-specific backcross hybrids between Jatropha curcas
and J. integerrima were developed from 5 female lines and 9 male lines. All of hybrids were evaluated in field
trials. Data were collected for SPAD chlorophyll meter reading (SCMR), specific leaf area (SLA), leaf area average,
leaf weight average and yield traits. Although the effect of female line was found on leaf and yield traits of offspring,
effect of male line was not found. Moreover, effect of crosses was also found on leaf and yield traits of hybrids.
There were strong negative correlation between SCMR and SLA (r = -0.73** and -0.75*%), indicating SCMR could be
used as a surrogate measurement of SLA. In addition, there were significant correlation between yield traits with
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SCMR (r = -0.36* to -0.72*%), SLA (r = 0.33* to 0.66**), leaf area average (r = 0.37* to 0.69**) and leaf weight average
(r = 0.33* to 0.38**). This finding suggests that these leaf parameters could be used as indirect evaluation for high
yield potential of hybrid Jatropha selection.

Keywords: Jatropha curcas; J. integerrima; seed yield; backcross hybrids; inter-specific hybridization
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Table 1 Mean squares from analysis of variance for SPAD chlorophyll meter reading (SCMR), specific leaf area (SLA),

leaf area average, leaf weight average and yield traits in an inter-specific backcross hybrids of Jatropha

Source of df SCMR SLA Leaf area average
variation 210 DAP 270 DAP 210 DAP 270 DAP 210 DAP 270 DAP
Female 4 119.76 ** 24785 ** 8,774 ** 8,241 ** 3964 ** 8998 **
Male 8 5.77 14.02 1,796 1,037 968 755
Female x Male 32 8.94 16.77 * 888 1,279 * 1,418 * 1,998 *
Error 660 8.60 11.28 937 792 866 1,116
Leaf weight average Fruit yield Seed yield % Shelling 100 seed
210 DAP 270 DAP weight (g)
Female a4 0.06 0.09 33,898 22,727 % 1,335.44 ** 3249 **
Male 8 0.07 0.05 37,233 14,061 55.69 619
Female x Male 32 0.08 * 0.10 * 33,451 * 14,130 * 82.56 ** 671 **
Error 660 0.05 0.07 21,694 8,653 46.58 157

**_ significant for P < 0.01, *, significant for P < 0.05. DAP = days after planting

mMaUSsuflguAaisresgnnaunlaanaymaneiugul 5 aneiug fieny 210 Tundadgn wudi aymaneiugul
Ignuaunidnuay SCMR, SLA waziufiluiedsunnadeiu tagaymaieiiug K, Cn uaz P Iignuauiiden SCMR geiign

\ndy 34.98, 34.74 uay 34.59 AUA1AU (Table 2) aymaneiiug M8 Tignuauiian SLA uaviuiluiadegiign Inegnmueas

B

$A1 SLA w@e 165.94 ws.au./n. wasiunluade 92.26 a3y, aymaeiusuilvignuauniumidnlueielduansiaiums

a a

a0 lnedlAadesening 0.53 fv 0.59 . dwsudnuarluvesgnuauieny 270 Jundslgn wuhilnanisiSeuifieuaiade

ndeadsiuiieny 210 Tundwgn Jaliuanmanismeaesiiongding s wenani msuTeuisuAnferesdnumugnanas
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vosgnraw Sanudn aymaeiudulbignuauifiivingdowis % nzimisuazdiviin 100 wan uanenaiu ayaeiug
M8 Mg nuaufifiuvminudnusis % neimzuaziinin 100 wiegeiian Wnefiuimndnudauis wie 117.83 n./fu d %
NNz 1ade 66.28 % wazdviin 100 wan wie 63.16 n. egalsinu ayiaeiuguilignuaniduvilnuauisly

s
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Table 2 Effect of female lines on SPAD chlorophyll meter reading (SCMR), specific leaf area (SLA), leaf area average

and leaf weight average at 210 days after planting and yield traits in an inter-specific backcross hybrids of

Jatropha

Female SCMR SLA Leaf area Leaf weight ~ Fruit yield  Seedyield % Shelling 100 seed

lines (cm?/g) average (cm?) average (g  (g/plant) (¢/plant) weight (g)
Cn 34.74 a 151.10 b 75.87 bc 0.53 128.70 78.10 b 5875 b 4980 cd
K 3498 a 14268 c 79.52 bc 0.58 156.55 9290 b 58.03 b 49.04 d
M8 3235 ¢ 16594 a 9226 a 0.57 176.06 11783 a 66.28 a 6316 a
M10 33.68 b 15263 b 86.64 ab 0.58 167.16 9496 ab 5784 b 5281 bc
P 34.59 a 145.09 bc 81.47 bc 0.59 143.03 85.12 b 5835 b 5281 b
Ftest *x * *x ns ns * *x *x
VvV (%) 8.61 20.21 354 40.81 95.46 99.16 11.4 23.39
Mean 34.07 151.49 83.15 0.57 154.30 93.78 59.85 5352

Mean in the same column with the same letters are not significantly different by least significant difference (LSD). **, significant for P

< 0.01, *, significant for P < 0.05, ns, non-significant

InswavasgnaufianuuUsUTINvasTuLasNananluayAgnaNaN BaL

anuauddnuae SCMR, SLA waziuilulafeunnsiniuseningrategeiiteddgymneada (P < 0.01) Moy

i

=

210 uay 270 FumdaUgn (Table 3) gnuauil SCMR laAsusazAnaNTzning 30.86 fa 36.66 01y 210 Tumdaugn uas
Aadnseming 30.42 fla 37.47 fieny 270 Yundsgn gnuauil SLA WwAsusazgnanszing 122.46 fis 179.74 ns.au./n. 7
018 210 TundaUgn wasdidnadesewing 121.89 fa 179.02 ns.eu/n. flong 270 Jundsgn wargnuasiiiufiluindenes
uslazANANSEIINg 61.45 T4 104.76 A5, fiony 210 Tundagn wagilradeseving 67.71 fla 141.66 as.au. fiony 270
Tundalgn dmsuihmiinluiade wui aﬂmamﬁﬂfmﬂfﬂima?{SLLmﬂﬁiwqﬁuiszﬁmaméN edAgyneadid (P < 0.05)
lawzleny 210 Sundsgn Tnefhiwiinluiadeveusasgranssing 0.41 f9 0.70 n. uenanil Smuingnuasshimminua
wika, thntinuadausts, % nenzuazdviin 100 win wandnstussniegradogiaidedAyBanada (P < 0.01) Tng
gruauftunrauiaadourasanauseing 57.11 s 277.39 n/fu gandimiinadauiaeiouiasguausziing 30,06
A9 182,50 n./fu uenanil gnuaudl % neizladsurasdrausEIing 54.30 4 70.12 % uaggnuantiviin 100 wén
lRABusazANANTEIINg 25.67 9 75.71 N, 9INNATEvRs BU3NY uazA (2563b) imudvnavesgrausiednumzns
Wigivlanazdunavegnnanimsindaiud 1svmwaﬁﬁwﬁ’wﬁuﬂmmﬁa dmsunafnunildtiiiuiiguaniienu
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ArALTEWING Cn x Cld, K x C19, M8 x CI5 waz M10 x CI9 ansnsaliignaauiiinanangsiign (allfuansdoya)
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Table 3 Means, range of expected means (minimum, Min, and maximum, Max), F-value, coefficient of variation
(CV%) and standard deviation (SD) for SPAD chlorophyll meter reading (SCMR), specific leaf area (SLA),

leaf area average, leaf weight average and yield traits in 45 crosses of inter-specific backcross hybrids of

Jatropha
Traits SCMR SLA (cm?/g) Leaf area average (cm?)
210 DAP 270 DAP 210 DAP 270 DAP 210 DAP 270 DAP
Mean 34.07 34.19 151.49 154.01 83.15 91.66
Max 36.66 37.47 179.74 179.02 104.76 141.66
Min 30.86 30.42 122.46 121.89 61.45 67.71
F-value 254 ** 4.23 ** 212 ** 317 ** 1.92 ** 215 **
CV (%) 8.56 9.75 20.29 18.47 35.59 36.85
SD 3.07 3.68 31.66 29.98 30.28 34.59
Leaf weight average (g) Fruit yield Seed yield % Shelling 100 seed
210 DAP 270 DAP (g/plant) (g/plant) weight (g)
Mean 0.57 0.62 154.30 93.79 59.85 53.52
Max 0.70 0.93 277.39 182.54 70.12 75.71
Min 0.41 0.42 57.11 30.06 54.30 25.67
F-value 142 * 1.38 ns 1.82 ** 203 ** 512 ** 6.04 **
CV (%) 40.75 42.00 98.60 103.08 11.49 23.42
SD 0.24 0.26 151.00 95.97 7.65 14.35

** significant for P < 0.01, *, significant for P < 0.05, ns, non-significant. DAP = days after planting

ANuduNuSsEndanvauzluLazNaNAAYaEYANgNNEN

N smanNduiusseninsdnvazlasUszifiuaindied syosaysgnua 45 guay wuin A1 SCMR 3
Aruduiusgsludauiuan SLA fisflang 210 uaz 270 Yundsugn Tneflenavduiug r = -0.73* uay -0.75% iy
(Figure 1A and 1B) 910913 dufisuan nuanuduiusseninen SCMR Auusunmnaslsiladluluvesaysi uazny

ANUFNTUEIENING SCMR fudseaniannnisdanasiziemssieuaasayen (Nyi et al, 2012) s3udsaunsald SCMR Tu
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Table 4 Correlation coefficients (r) between yield traits with SPAD chlorophyll meter reading (SCMR), specific leaf
area (SLA), leaf area average and leaf weight average in 45 crosses (n = 45) of inter-specific backcross

hybrids of Jatropha at two sampling date

SCMR SLA Leaf area average Leaf weight average

210 DAP 270 DAP 210 DAP 270 DAP 210 DAP 270 DAP 210 DAP 270 DAP

Fruit yield -0.26 ns -0.16 ns 033 * 0.37 * 056 ** 029 ns 036 * 0.05 ns
Seedyield  -0.36 * -0.27 ns 042 ** 046 ** 059 ** 037 * 033 * 0.09 ns
% Shelling  -0.67 ** -0.72 ** 061 ** 066 ** 045 ** 062 ** 003 ns 029 ns

100 seed -0.54 ** 050 ** 053 * 052 * 069 * 064 * 035 * 0.38 **

**, significant for P < 0.01, *, significant for P < 0.05, ns, non-significant, DAP = days after planting
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