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s 1 6-BA.2,4-D.NAA
0 L (3')
Table 1 The orthogonal factor level table Ly (3*) of

the concentrations of 6-BA,2,4-D,NAA and

1 sucrose in the proliferation medium
L1 Factor
Lewel 6-BA 2,4-D NAA Sucrose
/(mg+L=1) /(mg-L-1) /(mg-L-1) /(g+LD
’ ’ 1 0 0 0 0
2 1 1 2 20
(Polygouatum cyrtouema Hua. ), : 2 2 i 50
' ’ . 10
’ \ 1 cm, 4~
L2 10 .,  0.5~10cm,
1L 21 0~4 0.5 cm,
s L 24
0.5 ecmX0. 5 cm , MS 2~3 cm
, 6-BA.NAA , MS R
; 20 g L7! 75 g+ L7 2 4
5 6 , 3 45 d 6-BA  NAA
N o ; 10
N ) ) 1~2 50 d N
. 7.5ge L ,pH
L22 5 8~6. 0, 121 C 25 min,
MS (25+2)C, 1 .000~2 000 Ix.
. L, (3) 12h-d,
6-BA.2,4-D.NAA 1.3
C D, (%) =( /
15, 1 . 55d )X 1003 =
. . . N (mL)/ (mIL)(
(g e mL ')>1 ; ); (gemL™)=
(g+mL H<1 ; (2)/ (mL); (%) =( /
3 . . ) X 1003 (%) = ( /
2~3, ) ) X100,
1 . L4
A ° Excel 2007 SPSS 19. 0
123
0.6 cmX0. 6 cmX0. 6 cm s MS 2
s 6-BA.
NAA.2,4-D 21 6-BANAA,
; 5 1~3
, 3. 40 d N 2 , 6 ,
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8
. 53.89%, -
H 8 ’
s 45.55%, ; 1. 6-BA.NAA,
6-BA.NAA, 6 8 0 s s
6-BA.NAA . 2.22%, , 6-BA.NAA .
, 6-BA.NAA, . o
’ H
2 6-BANAA,
Table 2 Effects of different concentrations of 6-BA,NAA and sucrose on callus induction
6-BA NAA Sucrose Growth situation
Treatment /(mg e+ L~1) /(mg+ L™1) /(g L7 Induction rate/ %
1 0 0 0 2. 22¢D 0 0 15
2 0 3 20 4. 44¢D 0 1 14
3 0 4 30 4. 33¢D 0 0 15
4 3 3 0 9. 89¢CD 0 3 12
5 3 0 30 33. 17bAB 0 4 11
6 3 4 20 53. 89aA 2 3 10
7 4 4 0 8 89¢CD 0 1 14
8 4 3 30 45. 55abAB 2 1 12
9 4 0 20 29, 44bBC 0 5 10
0. 05 . 0. 01

Note: The lower case letters indicate the difference between different processing at the 0. 05 level.and the uppercase letters indicate the difference between

the different processing at the 0. 01 level. The same below.

2.2 6-BA.2,4-D . NAA, o 4 , 6-BA
6-BA
3 ,4 ’
3
>6-BA>NAA>2,4- ’
- 6-BA
D, 20 mg « L™',6-BA ’
. 2.1 mg+ L Omg- L™
2mg+ L '.NAA L me g
_ 5.6,
3 mg e+ L', 2,4D ’ N
Omg-+L", 7, 7. 87,
3 6-BA.2,4-D.NAA.
Table 3 Effects of different concentrations of 6-BA,2,4-D,NAA and sucrose on the proliferation of callus
6-BA 2,4-D NAA Sucrose Growth situation
Treatment /(mg+ L=1) /(mg+L~1) /(mg+L~1) /(g+L~1) Multiplication multiple
1 1€0) 1C0) 1C0) 1¢0) 1. 27 2 13 0 4 11
2 1 2(1) 2(2) 2(20) 3,40 4 11 2 3 10
3 1 3(2) 3(3) 3(30) 3,33 3 12 2 3 10
4 2(D) 1 2 373 7 8 2 5 8
5 2 2 3 1 2. 07 2 13 3 2 10
6 2 3 1 2 6. 67 7 8 6 4 5
7 3(2) 1 3 2 7. 87 5 10 4 6 5
8 3 2 1 3 4. 13 4 11 3 3 9
9 3 3 2 1 2.73 2 13 2 4 9
K1 8 00 12, 87 12. 07 6. 07
K> 12. 47 9. 60 9. 86 17. 94
K3 14. 73 12. 73 1327 11 19
R 6. 73 327 3. 41 11. 87
K .R .

Note: K is the sum of the multiplication times of the same level of each factor,and R is the difference of the multiplication level of each factor.
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Table 4 Multiplication factor analysis of multiplication culture of callus

F F
Variation source SS df MS F value Critical F value
6-BA 7. 82 2 3. 91 13. 03* Fo. 05.2,3 =9. 55
2,4-D 2. 28 2 1L 14 3. 80 F. 01.2.3) =30. 82
NAA 1L 10 2 0. 55 1 83
Sucrose 23.63 2 11 815 39, 38* *
Error 0. 90 3 0.3
Total variation 35 73 11
: * ) *x o o

Note: * indicates that the difference is significant,and * * indicates that the difference is extremely significant. The same below.

5 23 6-BANAA.2,4-D
(SSR )
Table 5 Multiplex comparison of callus proliferation
under different concentrations of sucrose (SSR method) 7 ’ 7 ’
86 11 % ’ ’ ]. 70 cm;
Sucrose concentration/ (g« L™1) Callus multiplication times 7 16 N 6 N 14
20 5. 98aA s s 7 6-BA.
30 3 78bAB NAA.2.4-D ’ 16.
0 2. 02¢B
6.14 o 1 s
6 6-BA 19. 00%, , ,
(SSR ) 6-BA.NAA.2,4-D
Table 6 Multiple comparison of multiplication of R
callus of different concentrations 6-BA (SSR method)
2 4 6-BA NAA
6-BA
6-BA concentration/(g + L™1) Callus multiplication times 8 ’ 3 ’
2 1 91aA 66. 675, , N
! 41627 , 3L0 .0, 46 cm L 100 mm; 1
0 2. 67bA
— . 12.50%, ;
7 6-BA.2,4-D.NAA

Table 7 Effects of different concentrations of 6-BA,2,4-D and NAA on the induction and culture of cluster buds

6-BA NAA 2.,4-D Growth situation
Treatment /(mg+L~1) /(mge+L"1) /(mg+L 1) Germination rate/% Bud high/cm
1 0 0 0.0 19. 00dE 0. 18 1 3 11
2 0 2 0. 2 61 33bcBCD 127 2 5 8
3 0 3 0. 4 57. 78cBCD 1. 13 3 3 9
4 0 1 0. 6 60. 67cBCD 1. 00 2 5 8
5 2 2 0. 4 48 89¢D 0. 67 1 10
6 2 0 0. 6 79. 00aAB 1. 13 1 7 7
7 2 4 0.0 86. 11aA 1. 70 2 10 3
8 2 3 0. 2 52. 55¢D 0. 71 1 3 11
9 3 3 0. 6 48. 78cD 0.78 2 2 11
10 3 4 0. 4 46, 56¢D 0. 68 2 3 10
11 3 0 0.2 55. 56cCD 0. 89 2 5 8
12 3 2 0.0 57. 67cBCD 0. 84 2 4 9
13 4 4 0. 2 49. 00cD 0. 67 3 5 7
14 4 3 0.0 78. 00abABC 2. 40 3 6 6
15 1 2 0. 6 45. 56¢D 0. 55 2 4 9
16 4 0 0. 4 80. 00aAB 1. 20 1 7 7
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Table 8 Effects of different concentrations of 6-BA and NAA on rooting culture
6-BA NAA Growth situation
Treatment /(mg+ L—1) /(mg+ L—1) Rooting rate/ % /em /mm
1 0.0 0.0 12. 50 0.3 0. 09 0. 163
2 0.0 0.5 50. 00 18 7 0. 40 0. 809
3 0.0 Lo 66. 67 3L 0 0. 46 1. 100
1 0.0 L5 36. 36 2.7 0. 19 0. 543
5 0.5 0.5 16. 15 5 6 0. 37 0. 568
6 0.5 0.0 28 57 0.6 0. 21 0. 361
7 0.5 L5 412. 86 2.4 0. 44 0. 533
8 0.5 Lo 35. 71 L9 0. 42 0. 529
9 Lo Lo 33. 33 2.1 0. 29 0. 511
10 L0 L5 37. 50 3.1 0. 34 0. 653
11 L0 0.0 28. 57 L1 0. 19 0. 374
12 L0 0.5 50. 00 7.6 0. 45 0. 670
13 L5 L5 40. 00 L3 0. 17 0. 549
14 L5 L0 41. 67 2.5 0. 22 0. 662
15 L5 0.5 46. 67 31 0. 33 0. 603
16 L5 0.0 25. 00 1.6 0. 25 0. 362
N , 0.3 .0.09 cm NAA 6-BA
0. 163 mm; 6-BA 0, NAA 0.0~1 5mge+L""! .
LOmg+L"" , 6-BA 9 .6-BA
NAA 0 o ,NAA
1.2.3.4 , 6-BA o , 6-BA 0. 0~
N N NAA L 5mg-L"!
, 6-BA ,NAA 0.0~L5mg-+ L™
\ N NAA 0.0 ~ » NAA
L. 5mg-+ L7! . 1, , NAA
6.11.16 s NAA o 0.5.L0.,L5mg-L" ,
6-BA , NAA
, 6-BA , 0.0 mg-+ L , 10,
9
Table 9 Root rate variance analysis table of rooting culture
F F
Variation source SS df MS F value Critical F value
6-BA 0. 003 9 3 0. 001 3 0. 105 7 F(o. 05.3.9) =3. 86
NAA 0. 175 8 3 0. 058 6 4, 764 2%* Fo. 01.3.9)=6. 99
Error 0. 110 3 9 0. 012 3
Total variation 0. 29 15




14

141

10 NAA

(SSR )

Table 10  Multiple comparison of NAA rooting rate of different concentrations (SSR)

NAA

NAA concentration/(mg « L—1)

Rooting rate/ %

0.

L

L

5

o

52 37aA
44. 34aA
39. 18abA

23. 66bA

3
b
(9] ,
~ ’
b
[71,
’
’
5
75%
15 min
b
[10]
b
’
b
b
2,4-D

’

MS+6-BA3. Omg+ L' +NAA4 Omg+ L'+

20geL7",

H

10 d

b

3s,0.1%  HgCl,
0,

6-BANAA,

N

53 89%,

MS+6-BA2 O0mg+ L '"+NAA3 Omg-L '+

20g L7, 7. 87,
; MS-+6-BA
20mge+s L '"+NAA 4 Omg-+ L',
86. 11%, , L 70 cm;
MS + NAA
L Omg-L", 66. 67%, .
. 3L 0 .0 46 cm
1. 100 mm.,
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Tissue Culture of Polygonatum cyrtonema Huad. With Leaf as Explants

CHEN Songshu'* ,ZHANG Xue®,ZHAO Zhi"? ,LIU Hongchang'* , WANG Hualei'* , LI Jinling'"*
(1. Guizhou Key Laboratory of Propagation and Cultivation on Medicinal Plants. Guiyang. Guizhou 550025; 2. Teaching
Farm, Guizhou University, Guiyang, Guizhou 550025; 3. Agricultural College, Guizhou University, Guiyang, Guizhou
550025)

Abstract: To construct a rapid propagation system of the tissue culture of Polygonatum cyrtonema
Huad. which regeneration from the leaves. The aim was to screen the optimum combination for the
best medium of callus induction, callus proliferation, cluster bud induction and rooting induction of
clustered shoots by adding different 6-BA, NAA, 2, 4-D and sucrose proportions in MS medium.
The results showed that the best medium for callus induction was MS+6-BA 3. 0 mg + L' +NAA
4, 0 mg » L' +sucrose 20 g » L™ !,and the callus induction rate was the highest,it reached 53. 89%,
and the growth was the best. The best medium for callus proliferation was MS+6-BA 2. 0 mg « L™ '+
NAA 3. 0 mg * L'+ sucrose 20 g « L. ' ,and the multiplication multiple was 7. 87,and the growth was
the best. The best medium for the induction culture of cluster buds was MS-+6-BA 2. 0 mg « L™ !+
NAA 4 0 mg + L™ ',and the germination rate was the highest, it reached 86. 11% ,and the maximum
height of 1. 70 cm. The best medium of rooting induction for clustered shoots was MS + NAA
1. 0 mg + L™ ,and the rooting rate was the best,it reached 66. 67% ,and the best root number,length
and diameter were 31. 0, 0. 46 c¢cm and 1. 100 mm, respectively. A large amount of Polygonatum
cyrtonema Huad. tissue culture seedlings could be obtained by the regeneration from the leaves,in a
short time, which could solve the shortage of seedlings in planting production.

Keywords: Polygonatum cyrtonema Huad. ;leaf;tissue culture
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