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Development of an in vitro Micrografting Method for the Enhancement
of Growth of Isolated Shoots and Buds in Jatropha curcas L.
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(1 College of Life Sciences, State Key Laboratory for Conservation and Utilization of Subtropical Agro-bioresources,South China
Agricultural University, Guangzhou 510642 ,China;2 College of Forestry, Guangdong Key Laboratory for Innovative Development

and Utilization of Forest Plant Germplasm, South China Agricultural University, Guangzhou 510642, China)

Abstract; Adventitious buds regenerated through Agrobacterium-mediated Jatropha curcas L. transforma-
tion systems are usually difficult to develop to whole plantlets. In order to solve the problem,we tested in
vitro micrografting methods by using J. curcas buds and shoots isolated from seedlings as scions and the
lower part of J. curcas seedlings as stocks. The experimental results showed that: (1) Antibiotics could hin-
der the further growth of grafted seedlings significantly; (2) The most suitable stocks were those prepared
from 5-day-old seedlings; (3) The hypocotyls with the upper part of the radicals were the most appropriate
type of stocks;(4)Significant enhancement on the growth of buds in culture was confirmed in 1/2 MS me-
dium containing 0. 3 mg/L. indole-3-butyric acid (IBA) and 2 mg/L L-glutamine (Gln); (5) The grafted
seedlings could be transplanted to soil with quite high survival rate (76.40%);(6) The grafted seedlings
with shoots or buds served as scions could grow normally. The growth of the transformed buds and shoots
could be enhanced effectively by making use of the established in vitro micrografting system.

Key words: Jatropha curcas L. ;tissue culture;genetic transformation;in vitro micrografting
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5 d BRI A 58 AR 4 Al AR /DN 2 4 Bl
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Table 1 Effect of antibiotic on the growth of the grafted seedlings
ik 2 b I LG R v B o SRR i HRACH A 1
A t'él' t'/“t atment Survival rate Increase in Length of shoot No. of root Length of root
nublotic treatmen of grafting/ % height/cm increased/cm increased increased/cm
T4t & No antibiotic 86.67+4.62a 0.74%+0.06a 0.52%+0.03a 0.78+0.08a 1.9540. 15a
LA £ Cefazolin sodium (200 mg/L) 78.67+2.31b 0.59+0.02b 0.16+0.06h 0.23+0.07h 0.19+0.02b
BRI EHEZ Carbenicillin disodium (200 mg/L) 69,334, 62¢ 0.5340.05b 0.1440.02b 0.2140.05b 0.1740.03b

I R R R O R 3 30 d R GEIT R4S B0 3 W B AP BB £ 45 fE 22 (SD)  Heflt 5 7 B AR ] e m AL BRI E 0. 05 kP 225 8% . F I

Note: All results were recorded after grafting for 30 days. Values represent means+ SD (standard deviation) in three independent experiments, Data in the same

column followed by different letters are significantly different at 0. 05 level. The same as below.
R2 AEEBHAMEEREKNEIE

Table 2 Effect of age of stock plants on the growth of the grafted seedlings

i AR 1 % 1 1] I8 e LG R R =3 6 ZER B i HRECH Jn HR A 1 o i
Age of Survival rate Increase in Length of shoot No. of root Length of root
stock/d of grafting/ % height/cm increased/cm increased increased/cm

5 86.6744.62a 0.744+0.06a 0.52-+0.03a 0.7840.08a 1.9540. 15a
15 46.67+4.62b 0.3940.02b 0.337+0.05b 0.43740.12b 0.89+0. 14b
30 32.0044. 00c 0.27%+0. 04c 0.22+0.03c 0.1440. 08¢ 0.2240. 08¢
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W 5 d B R /N F R B 5 d Rl A D
I3 AR Al A b o 5B T e 1 o 2 S 0 AS [ ik
(0,0.1,0.3,0. 6,1 mg/L)IBA 1§ 1/2 MS ;3 5
FLRiFR 30 d Rl R R A K. RS Al
DLW 0.3 mg/L IBA B 68z 1 ) A6 1 0 B
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Table 3 Effect of basic medium on the growth of the grafted seedlings

fRE e ] T 4% L R Tk e 184 o ZEA K i HRACHG i ik HRA 1 Jon it

Type of growth Survival rate Increase in Length of shoot No. of root Length of root

medium of grafting/ % height/cm increased/cm increased increased/cm

1/2 MS 85.33+2.31a 0.86=+0.02a 0.67+0. 04a 1.0840. 18a 2.087+0.17a

MS 86.67+4.62a 0.74=+0.06b 0.527+0.03b 0.784+0.08b 1.95+0. 15a

B5 84.0044. 00a 0.61+0.05¢ 0.47-+0.02b 0.5440.13b 1.59+0. 14b

F4 BARERBNZEEEKNZN
Table 4 Effect of stock types on the growth of the grafted seedlings

A% R O & e o5 1 R AR HRAC 8 4
St k7t< Survival rate Increase in Length of shoot No. of root Length of root
ock type of grafting/ % height/cm increased/cm increased increased/cm
i SE AR Hypocotyls with intact radical 85.33+2.31a 0.86%0.02a 0.67+0.04a 1.08£0. 18¢c 2.08+0.17b
AR AR Hypocotyls with partial radical 87.83+4.01a 0.92%0.05a 0.74+0.11a 1.7440.09a 2.544+0.10a
s AR Hypocotyls only 86.67+2.30a 0. 660, 05b 0.3840. 07 1.3640.13b 1.7340. 08¢

B 1 IBA F L4 2 e (Gln) X d5 82 1 AR 4K 952 i)

A5 d IR Y RSO0 B. R A 5 d W IR BRI R W ZE N 0. 3 mg/L IBA A5 FRHE [RE SR 30 5 CL 2k A 5 d B4R FE Y
R TEA N 0. 3 mg/L IBA+2 mg/L Gln fy R Jr 2k B 1ER 30 d;D. R A 15 d W i E AR E RN 0. 3 mg/L IBA+2 mg/L Gln
Rige 3k B 9% 30 d. T ISEARRE SR 3L 0 1/2 MS, Rl Ay R 5 d 1 & 47 G #6840 AR 04 F ik 4k
Fig.1 The influence of L-glutamine (Gln) and indole-3-butyric acid (IBA) on the growth of the grafted seedlings

A,B. A grafted plant with bud scion from 5-day-old germinated seed was inoculated onto 1/2 MS medium containing 0. 3 mg/L IBA for

0 days(A) ,and for 30 days(B);C. A grafted plant with bud scion from 5-day-old germinated seed was inoculated onto 1/2 MS medium

containing 0. 3 mg/L IBA and 2 mg/L L-glutamine for 30 days;D. A grafted plant with shoot scion from 15-day-old germinated
g g £ g y g P y g

seed was inoculated onto 1/2 MS medium containing 0. 3 mg/L IBA and 2 mg/L L-glutamine for 30 days
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Table 5 Effect of indole-3-butyric acid (IBA) on the growth of the grafted seedlings

IBA ¥ i R e 44 o R N R HRAC 3 Jin B F T
IBA concentration Increase in Length of shoot No. of root Length of root Survival rate after
/(mg/L) height/cm increased/cm increased increased/cm transplantation/ %
0 0.9240. 05¢ 0.74=+0.11b 1.7440.09¢ 2.54+0. 10c 54.7343.19b
0.1 1.2840.12b 0.87-+0.08b 4.46-+0.29b 2.55+0.17c 68.5742.49a
0.3 1.5440.06a 1.27=+0.10a 5.83%0.31a 3.2340.10a 70.58+2.58a
0.6 1.324+0.11b 1.2040.07a 4.88+0.13b 2.94+0.07b 68.70£3.18a
1.0 0.66=0. 10d 0.53£0.11c 1.07+0. 25d 1.2640.18d 42.78+2.78¢c
x6 L-ASEBERMNGEEEEKATNEZN
Table 6 Effect of L-glutamine (GIln) on the growth of the grafted seedlings
Gln ¥ & B R i B RISl HREC AR S CZ 4 AES
Gln concentration %i(;;jtcLe Increase in Length of shoot No. of root Length of root Survival rate after
/(mg/L) h yp height/cm increased/cm increased increased/cm transplantation/ %
0 /N Buds 1.5440. 06be 1.2740. 10bc 5.8340.31b 3.234+0.10bc 70.58£2.58ab
0 2 4% Shoots 1.44+0.17c 1.2120. 14c 5.49+0.83b 3.16+0.18c 69.2643.61b
2 /NZ Buds 1.86+0. 08a 1.48+0.07a 8.1340.59%a 3.724+0. 36a 76.40+3.29a
2 % 4% Shoots 1.78+£0.09a 1.43+0. 04a 7.2940.51a 3.67+0.31ab 73.25+2, 16ab
6 /NZ Buds 1.73£0.07a 1.37%£0.05ab 5.7340.51b 3.0940. 23¢ 70.2743.56ab
6 % 4% Shoots 1.69+0. 06ab 1.3540. 04ab 5.1240.43b 3.0740. 30c 68.6543.16b

HRECHE 4t (5. 83 450 AR 3G In 4 (3. 23 em) 2y fix
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