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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
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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

Total fresh
weight

1% year (n=325)
2" year (n=325)

QOver all (n=650)

1% year (n=325)
2" year (n=325)

Over all (n=650)

1% year (n=325)
2" year (n=325)

Over all (n=650)

Trunk diameter

3 6 9
months months months
052 * 076 ** 084 **
0.74 * 078 * 080 *
0.34 * 056 * 071 **

Primary branch diameter
054 * 07 * 080 *
031 * 067 ** 068 *
043 * 071 * 075 *
Plant height
051 * 058 ** 056 **
050 ** 067 ** 066 **
044 * 062 ** 061 *

12

months

0.84

0.81

0.74

0.80

0.76

0.78

0.63

0.70

0.66

*k

*k

*k

*k

*k

*k

*k

Main stem diameter

3 6 9 12
months months months months
033 * 060 * 069 ** 071 *

NA NA NA NA

NA NA NA NA

Secondary branch diameter
049 * 065 * 070 ** 063 *
002 ns 044 * 054 ** 051 *
032 * 056 * 063 ** 058 *
Canopy width

061 * 075 * 077 ** 080 *
0.61 ** 074 * 076 ** 0.78 **
058 * 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
content
of fresh ) ) Second-
Trunk Main Primary
wood ary
stem branch branch
1% year
(n=325) -045 ** -0.39 ** -048 ** -0.34 **
2" year
(n=325) -0.41 ** NA -0.62 **  -0.37 **
Over all
(n=650) -0.22 ** NA -049 * -039 *

*k

*k

Canopy size Total Dry wood  Dry wood
fresh ) .
Plant Canopy i weight density
weight
height width
-0.49 *  -045 ** -043 ** -046 ** -0.41
-0.58 **  -047 ** -042 ** -046 ** -0.48
-0.54 = -051 = -041 * -041 ** -0.51

*k

** Significant at the 0.01 probability levels.
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