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Factors Affecting in vitro Rooting of Camptotheca acuminata
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Abstract  For establishing an efficient in vitro rooting protocol of Camptotheca acuminata and
improving the survival and acclimatization of the regenerated plantlets, the effects of auxins, sucrose
concentration and different basal media on in vitro rooting and root development at ealier stage after
transferred to soil were investigated in this study. We found that, firstly, the addition of auxinsto the
media can evidently promote rooting. The best rooting was found on the medium containing IBA O.
5mg-L~1. In this medium, rooting frequencies reached 98%, which associated with a high number of
roots, 5.9 roots per shoot. Secondly, root percentage and root number increased with the sucrose
concentration from 10 g-L~*to 30 g-L ™. On the medium containing 30 g-L ~* sucrose, root percentage
was 95% with higher root number, 5.4 roots per shoot. Higher sucrose concentration (40 g-L™%)
negatively affected rooting. Thirdly, of different medium for rooting, M Smedium inhibited root formation.
WPM or 1/2M'S medium was the optimal medium for in vitro rooting of C. acuminata. Ninety-six
precent of the in vitro rooted plantlets with well developed shoots and roots survived after transfer
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to soil. But root system was much worse than that of seedlings developed from seeds, and the ratio

of root tip number to leaf areain regenerated plantlets were significantly lower. Moreover, thisratio

was positively correlated with stomatal conductance. The worse root status and low stomatal

conductance may be the important reason for the low photosynthetic capacity of regenerated

plantlets.

Key words  Camptotheca acuminata, Auxin, Sucrose, In vitro culture, Root development,
Stomatal conductance

(Camptotheca acuminata)
(Cominset al., 1994)

(Thomas et al., 2004)
(Liu and Adams, 1998)

(Rout et al., 2000)
(Rout et al., 2000)
(Jainand Nesdler, 1996;Weidenfeld et al., 1997; Liuand Li, 2001; Li and Liu, 2003)

(Nathalie and Margareta, 1995)

(Lamberset al., 1998)

(Camptotheca acuminata)

WPM+BALOmg-.L-1+30g.L"Y  +6g.L! ,pH5.8
WPM+BA 0.5 mg-L"1+20 g-.L™* +6g.L7! ,pH58 5

1.2
IBA(O.L 02 05 08mg-L) NAA(.1 02 05mg-L?



2004 675

WPM 30g-L™*
0 10 20 30 g-L‘l
WPM IBAO.5 mg-Lt
MS 1/2MS WPM 3
IBA 0.5mg-L™* 30 mg-L™*
6g.L?t pH 58 121
15 min 25+2 16/8 h 1500 Lx
3 20 3
1.3
3
=11 2
4
30d
4
(L13000 USA) (Li-6400 USA)
2
2.1
(1
35%, 19
IBA 0.5mg-L™?
1 IBA  NAA
Tablel Rooting response of excised Camptotheca acuminata shootsto IBA and NAA treatments
(mg-L™%) ? (%)
Auxin Rooting time (d) Root number per shoot® Rooting efficiency
0 >15 1.9+0.78 35
IBA(0.1) >15 2.7+0.62 95
IBA(0.2) >15 3.4+0.36 98
IBA(0.5) >15 5.9+0.53 98
IBA(0.8) >20 5.8+0.49 96
NAA(0.1) <12 5.4+0.72 85
NAA(0.2) <12 4.2+0.04 88
NAA(0.5) <10 3.5+0.44 98
WPM 30 g-L7? a 3 *

For rooting, the regenerated shoots were cultured on WPM medium supplemented with 30 g-L~!sucrose in all the
above treatment. *Data represented as mean + SE from three experiments. Rooting efficiency is calculated by the
rooted regenerated shoots divided by the total regenerated shoots for rooting
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Fig. 1 Rooted plantlets devel oped from regener-
ated shoots of Camptotheca acuminata
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Fig.2 Root formation in Camptotheca acuminata shoots
in responseto IBA and NAA treatment

C. Control (auxin-free); N1.0.1 mg-L* NAA; N2.0.2
mg-L-! NAA; N3. 0.5mg-L-* NAA; I1. 0.1 mg-L-?
IBA; 12.0.2mg-L~! IBA; 13.0.5mg-L-* IBA
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Table2 Theeffect of sucrose concentration on rooting of regenerated shoots of Camptotheca acuminata
(mg-L™) ? (%)
Sucrose Root number? Rooting efficiency
0 0 0
10 2.8+0.54 78
20 4.9+0.34 91
30 5.4+0.65 95
40 4.1+0.83 81
WPM 0.5 mg-L~! IBA , a 3

+

For rooting, the regenerated shoots were cultured on WPM medium supplemented with 0.5 mg-L-YIBA. ®Data
represented as mean + SE from three experiments. Rooting efficiency is calculated by the rooted regenerated shoots
divided by the total regenerated shoots for rooting
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3
Table3 Effect of different basal medium on rooting of regenerated shoots
: (%)

Medium Root number® Rooting efficiency

MS 2.9+0.69 65
1/2MS 4.3+0.2 95
WPM 4.8+0.83 93

20 g-L? 0.5 mg-L"* IBA a 3

+

For rooting, 20 g-L~* sucrose and 0.5 mg-L~* IBA were supplemented in different media. ®Data represented as mean +
SE from three experiments. Rooting efficiency is calculated by the rooted regenerated shoots divided by the total
regenerated shoots for rooting
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Fig. 4 Differencesin root system between seedlings and regenerated individuals

A. Seedling individual swith taproot, about 7 cmin length; B. Regenerated individualswithout taproot, about 4 cm
in length; C. More root tipsin seedling individuals, with hair root; D. Less root tips in regenerated individuals,
without hair root
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Fig. 5 Influences of root status of seedling and regenerated plantlets on stomatal conductance (A) and regulation
of stomatal conductance on leaf photosynthesis under saturation light (PAR>500 nmol-m=2.57%)
(B). All data of seedling and regenerated plantlets were pooled together in the figure B
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