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Comparison of biomass potential in inter-specific hybrids Jatropha
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ABSTRACT: Inter-specific hybridization might be used in Jatropha breeding for high biomass
potential. The objective of this study was to compare growth, biomass yield, wood property and
regrowth after pruning in inter-specific hybrids Jatropha. Total 27 lines of inter-specific hybrids,
Jatropha curcas, and J. integerrima were evaluated under field experiment. Data were collected on
growth, biomass yield, wood properties and regrowth traits. The genotype variation was found in all the
traits. Generally, inter-specific hybrid lines gave better growth, biomass yield and wood property than
J. curcas. Moreover, inter-specific hybrid between J. curcas and J. integerrima gave higher biomass
yield potential and regrowth than inter-specific hybrid between J. curcas and J. multifida. Therefore,
inter-specific hybridization between J. curcas and J. integerrima has the highest efficiency in Jatropha
breeding for used as biomass energy crop.
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Table 1 Mean squares from analysis of variance in diameter of trunk, primary branch and

secondary branch,plant height, canopy width, leaf greenness and average leaf area of
inter-specific hybrid jatropha at 12 months after planting

Source
of Diameter Plant height Canopy width Leaf Average
variance
Trunk Primary Secondary greenness leaf area
branch branch
Replication 31.45 7.57 11.60 385.69 629.60 67.94 494.38
Genotype 371.91 * 158.03 * 75.41 7,201.18 > 14,799.80 > 78.44 > 9,183.96 *
Error 32.48 12.64 5.19 573.79 929.90 9.06 377.88

** significant for P < 0.01.
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Table 2 Biomass yield, wood moisture content, dry wood density and calorific value of inter-specific
hybrid jatropha at 12 months after planting

Biomass Wood moiture content Wood density Calorific value
Genotype

(kg plant”) (%) (gcm?) (calg”)
Cn 1.33 d-g 7262 ad 047 mn 3,981
M10 0.84 fgh 73.36  abc 046 n 4,015
Ji1 023 h 7583 a 062 cf 4599 a
Ji2 040 gh 70.89 b-e 094 a 4,364 b
FW—M1O><Jm(1) 1.34 d-g 7281 ad 0.59 e-h 4,033 hij
F -M10xJm(2) 141 d-g 70.89 b-e 0.66 bcd 4,061  hij
FW—M1O><Jm(3) 0.63 fgh 7552 ab 0.47 Imn 4,149  fgh
FW—M1O><Jm(4) 1.95 cde 70.09 cde 0.64 b-e 4,083 g
F -M10xJm(5) 0.58 fgh 69.42 cf 0.53 il 4,103 fi
F -M10xJm(6) 1.04 e-h 68.32 d-f 0.63 b-e 4,062  hij
F -M10xJi2(1) 3.73 ab 59.78 j 0.53 i-m 4,338  bc
F -M10xJi2(2) 0.48 gh 65.25 f-i 0.59 e 4,279  b-e
F -CnxJi1(1) 1.08 e-h 60.84 ij 0.68 bc 4,287  b-e
F -CnxJi1(2) 233 cd 60.17 j 0.63 cf 4,307  b-e
F -CnxJi1(3) 1.63  def 61.13 ij 069 b 4,323 bcd
F -CnxJi1(4) 0.99 e-h 61.55 ij 0.61 d-g 4,310 b-e
F -CnxJi1(5) 435 a 63.09  hij 0.58 i 4,281 b-e
F2—Cn><Ji1 (68) 0.44 fh 67.72 e-h 0.54  h-k 4,047 hij
FZ—CnXJH (64) 0.46 gh 64.34 g 0.58 e-i 4,092  f-i
F2—Cn><Ji1(45) 1.37  d-g 67.44 e-h 0.55 g 4,101 fdi
F,-CnxJi1 (111) 0.78 fgh 70.43 cde 0.48 k-n 4,062  hij
F -CnxJi1(150) 445 a 67.30 e-h 049 k-n 3,961 j
F -CnxJi1(313) 2.38 «cd 69.95 cf 049 jn 4,217  c-f
F-CnxJi1(323) 269 bc 69.48 c-f 0.55 g 3,983 jj
F-CnxJi1(334) 364 ab 64.03 g 0.57 f-i 4,207 d-g
F2—Cn><Ji1(426) 1.04 e-h 69.64 c-f 0.50 jn 4,001
F -CnxJi1(358) 226 cd 7252 ad 047 mn 4,194  efg

F-test . *x *x .
mean 1.62 67.94 0.57 4,164

Mean in the same column with the same letters are not significantly different by Duncan’s multiple range test
(DMRT).
** significant for P < 0.01.
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Figure 1 Comparison in diameter of trunk, primary branch and secondary branch (a), plant height
and canopy width (b) among J. curcas (Jc), J. integerrima (Ji), J. curcas x J. multifida
(F1-M10xJm), J. curcas x J. integerrima (F1-M10xJi2), J. curcas x J. integerrima (F1-CnxJi1)
wae J.curcas x J. integerrima (F2-CnxJi1) at 12 months after planting. Error bars represent

+ standard error of mean.
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(F2-CnxJi1) at 12 months after planting. Error bars represent + standard error of mean.
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Figure 3 Comparison in biomass yield (a) and calorific value (b) among J. curcas (Jc), J. integerrima (Ji),
J. curcas x J. multifida (F1-M10xJm), J. curcas x J. integerrima (F1-M10xJi2),
J. curcas x J. integerrima (F1-CnxJi1) Waz J.curcas x J. integerrima (F2-CnxJi1)
at 12 months after planting. Error bars represent + standard error of mean.
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Figure 4 Comparison in wood moisture content (a) and dry wood density (b) among J. curcas (Jc),
J. integerrima (Ji), J. curcas x J. multifida (F1-M10xJm), J. curcas x J. integerrima (F1-M10xJi2),
J. curcas x J. integerrima (F1-CnxJi1) wae J.curcas x J. integerrima (F2-CnxJi1) at 12
months after planting. Error bars represent + standard error of mean.
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Figure 5 Comparison in plant height, canopy width, shoot height (a), and new shoot number (b)
among J. curcas (Jc), J. integerrima (Ji), J. curcas x J. multifida (F1-M10xJm), J. curcas
x J. integerrima (F1-M10xJi2), J. curcas x J. integerrima (F1-CnxJi1) Wag J.curcas x J.
integerrima (F2-CnxJi1) at 1 months after cutting. Error bars represent + standard error of
mean.
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Figure 6 Relationship between biomass yield and new shoot number in inter-specific hybrids of
Jatropha (n = 27). r = correlation coefficients, **significant for P < 0.01.
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