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Abstract: An invitro procedure for micropropagation in immature embryos of Pinus massoniana, consisting of the fob
lowing four steps has been established: adventitious shoot induction, adventitious shoot growth, root induction, and
root growth. Influence of certain selected factors on each of these steps was determined with random block expert
ments, including treatments on controlling brown, basal medium (GD,DCR and WPM), plant hormones( 6 BA,NA A
and IBA), active carbon (Ac) and sucrose . SPSS 16.0 statistics software were used to analyze those data. Results
were as followed. 1) For controlling brown, WPM containing ascorbic acid (0. 15 g/ L) and subculture the explant ev
ery 2 days were suitable. 2) Maximum adventitious shoot initiation and growth (98.15% at the 4th weeks and 5.43
times at the 6th weeks) were obtained on WPM with NAA (0.15mg/L), 6 BA (1.00 mg/L ) and KT(0. 50 mg/ L) .
3) Adventitious shoot elongation (2.5 am at the 3th weeks) was achieved on WPM medium with NAA (0.15 mg/ L) .
4) Four rooting experiments involving IBA, NAA, sucrose and Ac concentration were carried out. Best root induction
and growth occurred when shoots were put on a medium of WPM containing 2% sucrose with IBA(2.0 mg/ L), NAA
(0.15 mg/ L) and Ac(0.50 g/L), the rooting rate reached 66.67% . These findings provide foundation for setting up
a tissue culture and rapid propagation system with immature embryos of Pinus massoniana .
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Pinus massoniana Pinaceae
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Fig. | Micropropagation of immature embryos in P. massoniana in vitro
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\ Ve 0.15 ¢/ L,
. © ® ,® 2d ,
@ . ® :
2 2 2
1
Table 1 Effects of treatments on controlling brown in P. massoniana
/ / ! % T / / ! % T
1 52 50 9%. 2 + + + 1 52 36 69.2 + + +
2 52 30 51.7 + + 2 52 20 38.5 + +
5 3 52 45 8.5 ++ + 3 52 33 63.5 + +
4 52 32 61.5 + + 4 52 22 42.3
5 52 25 .1 + + 5 52 8 16.2 + +
1 52 46 8.5 1 52 33 63.5 + +
2 52 25 48. 1 2 52 16 30. 8 +
10 3 52 43 8.7 + 4+ + 3 52 30 57.17 + +
4 52 30 51.7 + 4+ + 4 52 15 28.8 +
5 52 18 4.6 + 5 52 6 11.5 +
T+ , )
2.3 SPSS 16. 0
, LSD , R
GD DCR WPM NAA * NAA* 6 -BA
, 6-BA NAA KT, ,
16 R > NAA> * NAA* BA;6 -BA
, 10 ,3 )
2 s LSD , WPM (
, 2 68.17%) DCR GD
2
Table 2 Effects of hormone concentration and medium on diff erentiation in immature embryo of P. massoniana
/(mge L-1) | %
6 -BA NAA KT GD DCR WPM
1 0.50 0.10 0.50 38. 89 44. 44 33.33 27.78 33.33 27.78 72.22 66. 67 77.78
2 0.50 0.15 0.50 44. 44 50. 00 44.44 55.56 55.56 50. 00 100. 00 94.44 100. 00
3 0.50 0.20 0.50 66. 67 61. 11 72.22 33.33 61.11 55.56 33.33 33.33 38.89
4 0.50 0.25 0.50 50. 00 55. 56 55.56 50. 00 55.56 61.11 38. 89 33.33 44. 44
5 1. 00 0.10 0.50 38.89 33.33 38.89 44. 44 44. 44 50. 00 55.56 50. 00 55.56
6 1. 00 0.15 0.50 72.22 72.22 77.78 33.33 33.33 33.33 100. 00 100. 00 94. 44
7 1. 00 0.20 0.50 44. 44 38 89 38. 89 44. 44 44. 44 33.33 55.56 61.11 61.11
8 1. 00 0.25 0.50 50. 00 55. 56 33.33 27.78 33.33 33.33 66. 67 83.33 72.22
9 1.50 0.10 0.50 33.33 38 89 38. 89 44. 44 38. 89 44. 44 61.11 61.11 61.11
10 1.50 0.15 0.50 44. 44 38 89 44. 44 55.56 66. 67 72.22 77.78 66. 67 77.78
11 1.50 0.20 0.50 27.78 33.33 27.78 44. 44 50. 00 50. 00 61.11 55.56 55.56
12 1.50 0.25 0.50 38.89 27.78 27.78 38. 89 44. 44 38. 89 88. 89 77.78 55.56
13 2.00 0.10 0.50 50. 00 61. 11 44. 44 38. 89 33.33 38. 89 100. 00 94. 44 94. 44
14 2.00 0.15 0.50 38.89 38 89 38. 89 50. 00 44. 44 55.56 55.56 50. 00 50. 00
15 2.00 0.20 0.50 33.33 38 89 44. 44 38. 89 38. 89 27.78 88. 89 61.11 72.22
16 2.00 0.25 0.50 50. 00 55.56 50. 00 33.33 22.22 27.78 83.33 72.22 61.11
45.370 42.939 68. 171
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, » WPM )
NAA 3 3 , NAA
LSD ,NAA 0.15mg/L , LSD ,
R s NAA R , NAA
, NAA 0.15mg/L ,
6 -BA NAA "
’ 6 -BA ’ ’
: 6 BA 1.0 mg/ L NAA ,
0.15 mg/L 6 R , s
, , WPM+ NAA 0. 15 mg/L+ 6 , NAA 0.15mg/L
-BA 1.0 mg/L+ KT 0.50 mg/L , 5.43,
s NAA ,
98 15% ,NAA
2.4
W PM >
, NAA (0. 00 0. 10 0. 15 0. 20 WPM+ NAAQ 15
mg/ L), 4 , mg/ L
3 NAA
Table 3 Effects of NAA concentration on multiplication of adventitious shoot of P. massoniana
NAA/(mge L- 1) 4
1 0.00 21 19 18 44 44 46 2.1 2.3 2.6
2 0.10 19 25 17 78 107 75 4.1 4.3 4.4
3 0.15 26 19 28 143 97 159 5.5 51 5.7
4 0.20 17 20 19 65 68 T4 3.8 3.4 3.9 5
2.5 ;2 )
2.5.1 IBA Ao NAA $F K28 &35 BAx b ,
A FARGE T80 4 )
i 2.5~3.5em35d
.5 cem , IBA NAA 4
WPM , 1 ,
4 IBA NAA
Table 4 Effects of concentration of IBA and NAA on root induction and root growth in adventitious shoot of P. massoniana
/(mge* L-1)
IBA NAA ! %
1 1.0 0.10 22.11
2 1.0 0.15 40. 32
3 1.0 0.20 33.33
4 2.0 0.10 49. 89
5 2.0 0.15 66. 67 3~ 4cm
6 2.0 0.20 42.33 2~ 3
7 3.0 0.10 32.56 1~ 2
8 3.0 0.15 36. 67
9 3.0 0.20 21.52
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LSD " ,IBA NAA 1, ,
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, NAA
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s ,NAA IBA , "
, , [6]
. 3
IBA 2.0 mg/L NAA 0. 15 mg/L
4 O cm N " s ?
R 66. 67% ,
2.5.2 EWRFRARRE D BAr KA FAAR
AR I , [s1
5 , 6 -BA NAA KT
, WPM , ,
, IBA 2.00mg/LL.  NAA 0. 15 mg/ L, ,
5 1.5cm , 2,4 D,
R , 30d 17
) 5 [5.7)
5 ,2,4 D
Table 5 Effects of active carbon and sucrose concentration
on root induction and root growth in adventitious
shoot with of P. massoniana -NAA ’
/ / B ) B
(g L-1) (g* L1 /% , NAA
1 0.5 20 50.01 (8]
2 0.5 25 44. 44
3 1.0 20 40. 28 s MS + BA (0. 50~ 1. 00
4 1.0 25 30. 56

mg/L) + NAA (0.20 mg/L)

?

[2]

050 g/ 1. 20.0¢/1, , NAA 0.15 mg/ L
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