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A Study on Tissue Culture of Pinus squamata

RUAN Zhen-yuan QIAO Lu SU Teng-wei BAI Bing CAO Yu-chan
( Yunnan Forestry Technological College Kunming Yunnan 650224 P.R. China)

Abstract: The critically endangered Pinus squamata now only reproduced by seed and no natural regeneration
was found. In order to expand its population the focus of this study was to culture this species in industrial scale
by the technology of tissue culture and rapid propagation. The disinfection for explant the ratios of plant growth
hormones and nutrients in culture medium have been optimized. The components of culture medium which is most
appropriate for the propagation of test-tube plantlets as follow: 1/3 GD+mashed potato 1% +mashed banana 1% +
6-BA 2. Omg/L+NAA 0. Img/L. The growth of plantlets was strong and its propagation coefficient could reach 7. 95
when cultured with optimized propagation medium. And the optimized components of medium for test-tube plantlets
to taking root as follow: 1/2 MS+mashed potato 1% +mashed banana 1% +6-BA 0. 1mg/L+NAA 3.0 mg/L. The
percentage of taking root could reach 87% in this study. The propagation and roots formation of plantlets have been
significantly improved by the optimized technology of tissue culture and rapid propagation and this technology is
suitable for the mass seedling breeding of Pinus squamata.
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o 1999 (1/3 GD+ 1%+
2008 1%+ 20g/L+ 5¢/1)
2010 100 Y o
1.2.3
4~6cm
o (1/3 GD+ 1%+
1%+ 20g/L+ S5¢/L+6-BA 0.05~0.5mg/L+
N NAA 0. 1~0.5mg/L)
5~6 .
6-BA 0.05mg/L. 0. Img/
L. 0.2mg/L. 0.3mg/L. 0.4mg/L. 0.5mg/L. 6
o N NAA 0. Img/L. 0.2mg/L. 0.3mg/
L. 0.4mg/L. 0.5mg/L. 5
o ( 30 ) o 10
5 3 o 25£1°C
N 4-7 28+1C
12h/d 1 500
o lux,
1.2.4
1 2~4cm
1.1 GD (GD+ 1%+ 1%+
20g/L+ S5¢g/L+6-BA 0.5 ~2mg/L+NAA 0.05 ~
2015 3 & 0.4mg/L) 6-BA
1.2 0.5mg/L. 0.75mg/L. 1.0mg/L. 1.25 mg/L. 1.5 mg/L.
1.2.1 2.0mg/L 6 NAA 0. 05mg/L.
Gresshoff Doy 0. Img/L. 0.2mg/L. 0.4mg/L 4
( GD) Murashige Skoog ( MS) o ( 24 ) o
1% o 10 5 3 o
100 28+1°C 20-25 14
h/d 3 000lux.
GD MS o 1.2.5
1.2.2 NAA TAA
4 CA
75% Imin 2 0.1% 1/2MS (1/2
10min 5 . B 0. 1% MS+ 1% + 1% + 20g/L+ Sg/L+
10min 5 o G 6-BA 0. Img/L+NAA/TAA 0.5~3mg/1)
75% Imin 2 2% 0. 5mg/L.
15min 5 . D 1.0mg/L. 1.5mg/L. 2.0mg/L. 2.5mg/L. 3.0
2% 15min 5 o mg /Lo 15 4
o 3 o 28+1°C 20-25
30 3 o 14h/d 3 000lux,
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1.2.6 = / x100% o
SPSS 13.0
MS ( 1/2MS+ P<0. 05 One—
1% + 1% + 20. 0g/L+ 5.0 g/L+ Way ANOVA o
NAA 0. 5Smg/L) . 28+1 C 10-15
14h/d 3 000lux.
2
o 2.1
4 1.
25~28C 4 .
7-14 A 14% ;
B 18. 24%; C
30-50 D 25.41% 30.54% .
1.3 A. B C. D
N N ( P<0.05) A, B. C. D4
= / MS 61.71%-+ 60.75%-
x100%; = / X 67. 48% 69. 35%
100%; = / ; (P>0.05)

1

Tab. 1 Comparison of the disinfection effect of different disinfectants to the seeds of Pinus squamata

/min 1% 1%
A + 1+10 13.87+1. 58a 61.71+2. 53a
B 10 18.24+2. 00a 60. 75+1. 85a
C + 1+15 25.41+2.34b 67.48+3.07a
D 15 30. 54=1. 60b 69.35+2. 80a
( P<0.05)
2.2 NAA
1 6-BA  NAA o 6-BA NAA
68% (0.05mg/L) 1.64
91% . NAA (0.4mg/L)
NAA 0.10~0.20mg/L 2.25; 6-BA NAA
6-BA 0 (0.05mg/L) 6.76 NAA
NAA 0. 30mg/L 6-BA (0.4mg/L) 7.82,
0 0.4 6-BA
0.5mg/L 1. 64 7.95,
o NAA 0. Img/L. 6-BA
6-BA 0.4mg/L. NAA 0.4mg/L. 1.5~2. Omg/L 7.86~7.95
2.3

(0.05 ~ 0.4mg/L
NAA) (6-BA) 15 1~20 1.
2, 2
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Formation of adventitious buds enhanced by the treatments of the different concentration levels of 6-BA and NAA

Fig. 1

2 6-BA NAA
Tab.2 The propagation coefficients of the test-tube plantlet promoted by the different concentrations of 6-BA and NAA

NAA 6-BA /mg - L'

/mg L™ 0. 50 0.75 1.00 1.25 1.50 2.00
0.05 1.64+0.28 ¢ 2.10+0. 45 fg 2.52+0.57 f 3.90+0.80 e 5.73+0.59 ¢ 6.76+1.07 b
0.10 2.47+0.43 f 3.62+0.50 e 4.73+0.65 d 5.84+0.73 ¢ 7.86+0.82 a 7.95+0.60 a
0.20 2.67+0.50 f 3.32+0.53 e 4.89+1.03 d 5.63+0.58 ¢ 7.60+1.00 a 7.90+1.03 a
0.40 2.25+0.46 g 3.46+0.70 e 4.75+0.53 d 5.68+0.78 ¢ 7.85+1.05 a 7.82+0.60 a

2.4 3 NAA. TAA
3 NAA
Tab.3 The percentages of taking root of the test-tube plantlet
NAA 2.5mg/L. 3mg/L p ® & p
83.67% 87% promoted by the different concentrations of NAA  [AA
. (4 (4
/mg + L™ /%
0.5 4.67+1.151
TAA 1.0 13.331.73 h
o NAA 1.5 33.67+£2.52 e
3me /L 8. 33% 2.5 83.67+2.55 a
) : ° 3.0 87.00+2.00 a
0.5~2.5mg/L 0.5 0. 00+0. 00
IAA NAA 1.0 7.52+1.00 ¢
1.5 19.67+2.08
o TAA 1. 5mg/L TAA
8 2.0 39.17+1.76 d
( 3)o 2.5 66.83+2.02 b
3.0 82.33+x1.79 a
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. (CK) . ( NAA) .
(TAA) (GA3) 7.
NAA 6-BA
NAA (0.5mg/L) 0.4mg/L  0.5mg/L
S5cm
1 o
1 N
80% 5
o 2 6-BA NAA
o T1AA
9
GD
7.95.
> NAA 0.05mg/L+ 0. Img/L. 0.2mg/L
‘o 0. 4mg/L
6-BA o NAA
(NAA  1AA) 6-BA 1. 5mg/L
(6-BA) .
o 7
', NAA
° T1AA
2 0.5~3.0g/L
NAA T1AA
NAA TIAA
. I 2.5~3.0mg/L NAA
90% NAA (2.5mg/L)
R 0.1%
o 60%
° 1 . T
Imin 1992 14( 3) : 259-260.
10min  15min. 2 ) ( Pinus
squamata) J .
6- 1998 16( 1) : 165-169.

(6-BA) . 2 4- (2 4D) . 3
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