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Induction of Bisexual Flowers by Gibberellin in Monoecious
Biofuel Plant Jatropha curcas ( Euphorbiaceae)
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(1 Key Laboratory of Tropical Plant Resource and Sustainable Use, Xishuangbanna Tropical Botanical Garden, Chinese Academy
of Sciences, Mengla 666303, China; 2 University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract ; Biofuel plant Jatropha curcas (physic nut) seeds contain about 30% —40% oil, which is a promising feed-
stock for producing aviation biofuel and biodiesel. Physic nut is a monoecious plant that produces both male and female
flowers in the same inflorescence. The proportion of female flowers in physic nut inflorescences is very low, which is
probably one of the most important reasons for its poor seed yield. This study was undertaken to determine the effects
of gibberellic acid (GA;) on the flower and seed development of physic nut. The results showed that exogenous appli-
cation of GA; induced bisexual flowers and asexual flowers in physic nut inflorescences. With the increase in the num-
ber of induced bisexual flowers, the number of female flowers on the same inflorescence decreased, but the sum of fe-
male flowers and bisexual flowers did not varied significantly, suggesting that gibberellin induced bisexual flowers may
be derived from the female flowers. In addition, the number of seeds in each fruit, seed size and weight, seed weight
per infructescence and seed oil content were all significantly reduced in physic nut plants treated with high concentra-
tions of GA, (500-1500mg-L™"), which suggested that the development of seeds from GA,-treated physic nut plants
was abnormal. These results help us to understand the role of gibberellin in regulation of physic nut flower and seed
development, and are valuable for the genetic improvement of physic nut seed yield by molecular breeding.
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Fig. 1 Effects of GAjtreatments on flower development and sex expression of Jatropha curcas

A. Inflorescence from control plants; B. Inflorescence from GAj; treated plants; C-F. Flowers of different sexual types

from GA; treated plants: C. Female flower; D. Male flower; E. Induced bisexual flower; F. Induced asexual flower
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Table 1  Effects of GA; treatments on the flower diameter and peduncle length of Jatropha curcas

GAj treatment Flower peduncle length/mm Flower diameter/mm
/mg-L7! Female Male Female Male
0 12.28 £2.32 7.79 +0.69 7.42 +1.69 5.13 £1.30
50 21.03 £3.13™ 8.00+0.71" 19.93 +4.23™ 9.32£2.25™
500 22.05+4.02™ 7.96 +0.74 25.78 +£5.23™ 11.35+2.89™
1000 22.64 +3.47™ 7.67 £0.71 31.01 £6.33™ 12.00 £ 3.13 ™
1500 22.26 +3.89™ 7.45£0.79™ 37.87 £8.87™ 14.66 + 4.08 ™

Values are mean + standard deviation (n=50 flowers).

* Statistically different from the control at 5% level. ™ Statistically different from the control at 1% level
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Fig.2 Effects of GA; treatments on flower number and sex expression of Jatropha curcas

A. Effects of GA; treatments on flower number of different sex types per inflorescence; B. Effects of GA; treatments on

percentage of flowers of different sex types. Values are means + standard deviations (n=30 inflorescences).

* Statistically significant at the 5% level.

** Statistically significant at the 1% level
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Table 2 Effects of GA; treatments on flower number and sex ratio in Jatropha curcas

GAj; treatment

Flower number

Male : female and

/mg -+ L' Female Bisexual Female and bisexual Male bisexual flower ratio
0 9.84 £6.62 0 9.84 £6.62 153.34 £ 90.96 15.53 £5.76
50 6.84 +3.20 0.66 +1.62 7.50 £ 3.66 102.22 + 50.51 15.05 +7.27
500 2.93 +3.03™ 6.07 £4.09™ 9.00 +4.58 172.48 £72.69 20.60 £ 6.91 "
1000 3.14 £3.04™ 7.59+£5.75* 10.72 +5.68 174.14 £ 79. 19 17.29 +7.70
1500 1.25+1.41* 8.94 +4.74™ 10.19 £4.72 155.25 + 60.48 16.86 + 6.39

Values are mean + standard deviation (n=30 inflorescences ).

* Statistically significant at the 5% level.
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Fig.3 Effects of GA; treatments on female and

bisexual flowers of Jatropha curcas
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Fig.4 Effects of GA; treatments on fruit shape and seed development of Jatropha curcas

A. fruits from control plants; B. fruits from GA;-treated plants; C. seeds from control plants; D. seeds from GAj;-treated plants

F3 FEHRLEI/MIFRIMERAZM

Table 3 Effects of GA; treatments on fruit characteristics of Jatropha curcas

GA, treatments/mg - L™! Peduncle length/cm Fruits/infructescence Fruiting rate/% Seeds/fruit
0 3.51 +0.64 7.95 +4.75 92.90 £ 11.72 2.61 £0.31
50 4.42 £0.56™ 6.23 +2.91 86.45 + 16.15 2.62 +0.31

500 5.95+1.14™ 5.82+3.71 77.11 +49.98 1.90 £ 0.63 ™

1000 5.49 £0.91™ 6.37 £3.54 64.22 +17.18 ™ 1.95 £0.48™

1500 6.23 £1.09™ 4.74 £2.43 50.47 +22.53* 1.81 £0.51™

Values are mean + standard deviation (n=30 infructescences). ™ Statistically different from the control at 1% level
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Table 4  Effects of GA; treatments on seed characteristics of Jatropha curcas

GA,; treatments Seed size/mm Weight Seed yield Oil content
/mg-L7! Length Width Height (seed)/g (infructescence) /g /%
0 19.14 £ 0.89 11.17 £ 0.44 9.26 +0.41 0.78 +0.59 16.04 +9.27 38.66 +2.76
50 18.73 +0.88™ 11.14 £ 0.46 9.46 £ 0.47™ 0.78 +0.38 13.42 +6.17 39.37+1.73
500 19.02 +0.86 10.92 £0.55™ 9.36 +0.78 0.71 £0.83 " 8.10+6.26" 33.79 £5.19™
1000 18.69 +1.16™ 10.59 £0.77™ 9.13+0.75" 0.68 £0.79 ™ 8.37+5.03" 33.64 £3.49™
1500 19.05 +0.92 10.41 £ 0.61™ 9.09 +0.55™ 0.66 +0.72™ 6.12 +4.46™ 34.13 +4.09™

Values are mean + standard deviation (for fruit characteristics, n=30 infructescences; for seed characteristics, n=>50 seeds) .

* Statistically different from the control at 5% level. ™ Statistically different from the control at 1% level
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