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Effects of Soil-applied Paclobutrazol on the Vegetative and
Reproductive Growth of Biofuel Plant Jatropha curcas
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Abstract: Multipurpose plant Jatropha curcas seeds contain about 40% oil, which is a promising energy plant for
producing biofuels. Jatropha plants, especially those grown in tropical areas, show excessive vegetative growth, and
erratic flowering and fruiting, which result in the low seed yield observed. This study was undertaken to determine
the effects of plant growth regulator paclobutrazol (PAC) , an inhibitor of phytohormone gibberellin biosynthesis, on
the inhibition of vegetative growth, and the promotion of reproductive growth of Jairopha. The results showed that
soil application of PAC with an appropriate dose (0.8 g+m™" canopy diameter) inhibited shoot growth, reduced
plant height, and promoted reproductive growth of Jatropha. The number of flowering and fruiting branches and the
number of inflorescence and infructescence were significantly increased by PAC treatment. Although PAC treatment
significantly increased the total number of flowers and the number of female flowers of each inflorescence, no signifi-
cant increase in the number of fruits of each infructescence was found, suggesting that some female flowers from
PAC-treated plants failed to mature fruits. PAC treatment at 0.8 g+ m™" canopy diameter did not significantly affect

seed size and oil contents, but increased seed yield of Jatropha by 2.4 times. In addition, PAC treatment led to
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more synchronous flowering and fruiting, which will facilitate harvesting of Jatropha fruits. These results suggest that

gibberellin biosynthesis inhibitor PAC can effectively promote reproductive growth of Jairopha, which will help us to

understand the physiological role of gibberellin and other plant hormones in regulation of Jatropha flower develop-

ment, and are valuable for cloning of functional genes that will be used for the genetic improvement of Jatropha seed

yield by transgenic approach.
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Fig. 1  Effect of paclobutrazol on oil content of pruned Jatropha
Note: " Statistically different from the control at 5% level.

Values are mean = standard deviation, n=30
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Table 1  Effects of paclobutrazol treatments on unpruned Jatropha

LR 1 LT HL AR SREE Bl L ve/ Bk
Paclobutrazol/g - m™! Number of inflorescence ~ Number of flowering branches ~ Number of fruiting branches Seed yield per plant/g

0.00 24.18 +7.49 21.61 +4.58 7.30 £3.55 341.83 + 288.22

0.20 23.64 +7.32 20.91 £ 4.56 8.21 £3.25 347.70 + 143.24

1.25 24.06 £ 6.19 21.64 £3.83 8.24 +4.86 323.53 £ 160.27

2.00 22.61 +5.63 20.79 +4.26 8.73 £ 3.46 306.93 + 164.71
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Fig.2 Effects of paclobutrazol (PAC) on the morphology of Jatropha
A. Control plant; B. PAC-treated plant; C and D. Top of the shoots of control (C) and PAC-treated plants (D) ;

E and F. inflorescence and infructescence of control (E) and PAC-treated plants (F)
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Fig.3 Effect of paclobutrazol on the height of Jatropha
Note: " Statistically different from the control at 5% level,
* Statistically different from the control at 1% level.

Values are mean = standard deviation, n=30
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Fig.4 Effects of paclobutrazol on the number of flowering
and fruiting branches of Jatropha
Note: ™ Statistically different from the control at 1% level;

Values are mean = standard deviation, n=30
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Table 2 Effects of paclobutrazol treatments on the flower numbers and the sex ratio of Jatropha

SRR LR WEIE L 1EFF WAL FE WIS R R

Paclobutrazol Number of total flower ~ Number of female flower ~ Number of male flower Ratio of female Number of fruits
g-m™! per inflorescence per inflorescence per inflorescence to male per inflorescence
0.00 170.84 + 45.54 5.72 £3.70 165.12 +43.07 1:33.41 6.40 £ 2.89
0.20 196.52 + 67.02 8.74 £4.78 187.78 + 64.19 1:24.73 5.54 £2.69
0.40 180.26 + 62.27 7.06 £5.20 173.19 + 58.68 1:27.37 6.24 +3.10
0.80 213.26 £ 72.5" 12.30 £ 7.21 ™ 200.96 + 67.57" 1:22.17™ 6.25 +3.34
1.25 231.21 £ 80.07 ™ 13.93 +8.25™ 217.29 + 73.88 ™ 1:17.09 ™ 7.75 £5.63
2.00 239.85 £ 66.11 ™ 15.75 £ 6.99 ™ 224.10 £ 61.05™ 1:17.18™ 5.89 £3.10

T AR SR B W2 7 (P<0.05), " AURABL S X MAFW W EES (P<0.01); BfE="FHE+IrAE2, HAEN 30

Note: ™ Statistically different from the control at 5% level, ™ Statistically different from the control at 1% level;

Values are mean + standard deviation, n=30
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Fig.5 Effects of paclobutrazol on the number of
inflorescence and infructescence of Jatropha
Note: * Statistically different from the control at 5% level;

** Statistically different from the control at 1% level;

Values are mean * standard deviation, n=30
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Fig.7 Effect of paclobutrazol on the flowering period of Jatropha

MR E TR, H R 280 S e A ) A= 58
A I R MR B, AR
E 4872 H (Berova il Zlatev, 2000; Radema-
cher, 2000; Yeshitela %, 2004; Sponsel Fl Hed-
den, 2004)

ARWFFREE R T, X T 4 AE BT A /DR
T, AN 0.8 ¢ - m™ B
HE, AR EE S 2.4 15, R
AR 2 2R T 2R b AT DA gl Ak 5%
B ML T B . A 22 oms i 35T D AR AR
AR SR AR XS R b AR TN Y

550
500 - T
450 s
400 |
350
300
250
200 |
150 1
100 1
50

0 1 1 1 1 1 1 1
0 0.2 0.4 08 1.25 2.0

%2 35t Paclobutrazol canopy diameter/g.m-!

Seed yield/g - shrub

s

SBRRD T

Fl6  ZmpabBxE /MR- B 7 h 1 R
T AR SXEAWMEE 2R (P<0.01);
Bl = FIME+bRIEDE, FEAEA 30
Fig. 6  Effect of paclobutrazol on the seed yield of Jatropha
Note: ™ Statistically different from the control at 1% level;

Values are mean * standard deviation, n=30
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Fig. 8 Effect of paclobutrazol on the fruiting period of Jatropha
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