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Uniform design for in vitro somatic embryogenesis and plant regeneration

of Gymnadenia conopsea

GU Dizhou, FENG Ying, GU Metying, WANG Yanmping, JIANG Yur-tian

Abstract: Objective

(Department of Biology, T onghua Normal University, Tonghua 134002, China)

Using stem tip of Gymnadeniaconop sea in this experiment to investigate somatic

embryogenesis and plant regeneration in vitro. Methods Uniform dedign for the most suitable media for

embryogenic callus induction and embryogenic cell complex, development of somatic embryo and plant
regeneration were screened Results The results showed that Chaturvedi and Mitra (CM) + 6BA 1. 0
mg/L+ TAA 2. O0mg/L+ 2, 4D 0. 1 mg/L was fit for embryogenic callus and embryogenic cell complex in-
duction. Percentage was 98% ; The medium of development of somatic embryo and plant regeneration was
CM+ 6-BA 1. 00 mg/L+ TAA O 10 mg/L. Percentage was 100% and converted into plantlets with shoots

and roots after 50 d culture on the same medium. Conclusion The observation of morphostructure and ut

trastructure proves the process of somatic embryogenesis of G. conopsea.

Key words: Gymnadenia conop sea (L. ) R Br.; uniform design; embryogenic cell complex; somatic

embryo; plant regeneration
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, Design)
s 2
, , 21
B B : CM N
, 6-BA TAA NAA 2,4D(
(8120 : 6-BA 0.1~ 1.0 mg/L, IAA
s , NAA 2,4D 0~ 2 0 mg/ L),
[l 30
: Uo( 10%) (1,
6BA IAA NAA 2,4D
, s 2
1 Uyp(10*)
1 Table 1 Factors and levels of Uy (10*) design
11 : /(mge® L-1)
1. 2 Xl X2 X3 X4
1 Q10 0 00 0 00 0 00
121 : CM ’ 2 0 20 0 10 0 10 010
20 ¢/ L, 8 0¢g/L,pH 5.5, 3 0 30 025 025 025
, (26%2) C, 4 0 40 0 50 0 50 050
5 0 50 075 A 075
1272 : , 6 0 60 L 00 L 00 1 00
70% 10 s, 3% 7 0 70 1 25 125 1. 25
(0. 1%) 10 min 8 8 0 80 1 50 1 50 1 50
) ’ ’ 9 Q 90 175 175 175
, 10 L 00 2 00 2 00 2 00
2 mm Xr6BA XrIAA XsNAA X42,4D
.23 : , 2
X+ 6BA concentration Xo>IAA concentration X3+NAA con
6 BA IAA NAA 27 4D CM centration X42,4 D concentration Table 2 is same
2 Up(10*)
Table 2 Uy (10*) Uniform design and result
’ /(mge* L- 1) Y( Y
X1 X, X3 Xy %
124 : 1 0 10 0 25 0 50 Q75 52 00
6BA TAA 2 0 20 1 00 L 50 2 00 60 00
IBA NAA CM 3 Q 30 1 75 Q 00 a 50 79 00
4 0 40 0 00 Q75 175 44 00
, 5 0 50 0 50 175 025 65 00
, , 6 0 60 125 0 10 1 50 72 00
7 0 70 2 00 1 00 0 10 90 00
’ 8 0 80 010 2 00 1L 25 57 00
, 9 0 90 0 75 025 0 00 73 00
( 10 1 00 1 50 125 1 00 83 00
) :
125 : Y=49.0+ 127 X1+ 16.5 X2+ 0955 X5- 4. 82
7 X, N= 10, a= Q 01,
, (R)= 0996 7, Fi= 1859,

.26 : (Uniform Fooves= 11. 39, F.> Foowas, ,
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: IAA20mg/L+ 2,4D 01 mg/L
Fie= 1 307, Foots = 16. 26, F(3 < 15d

Foots, s 30 d ,45d
: Y= 49. 6+ 13 4 , ( Fa), 60 d
X1+ 16.2 X2— 4. 65 X4, R= 0. 995 8§, Fi= ,
235 4, Fooize= 9 780, Fi> Foose, ( Eb) (SEM)
Y ( Za,b),
:X1= 1.0, X2=2.0 X53=0, X4= ( Zo
Q 1, :Y=950, 98% , , Y
, Y=y Fua * §( wa , ,
, S )
Y=950( £6.05), 88 95% ~ :CM+ 6BA 1. Omg/L+ TAA 2 O mg/L+ 2,4D

101 05% 6-BA 1. Omg/L+ Q1 mg/L
- W

a b- c, & e
aembryonic callus b embryonic cell complex with globular embryo ¢, & somatic cell embryo germination
e-somatic embryos developing a complete plant after g ermination

1
Fig 1 Morphostructure of embryonic callus and indudng developing somatic embryogenesis in various stages of G conopsea

Al £ 5 ey

& b- e ¢ e £
a-embryonic callus with embryonic cells complex b embryonic cell complex e embryonic cell complex with globular embryo
d embryonic cell complex with scutellate embryo e-cotyledonary embryo fregeneration plant

2
Fig 2 SEM Observation of induction and development of G conopsea somatic embryo in dif ferent stages

22 N= 10, a= 0. 01, R= 0. 998 7,
. CM \ Fi=1778 17, Fooi (3, 6) = 9780, Fi> Foo
6-BA NAA TAA( : (3,6),
01~ 1 Omg/L), : Fe3 = 4 250, Fooi (1, 6) =
s s 13 75, F3 <F001(1, 6), s
30 Uo( 10°) ( 3, ,
6-BA IAA NAA Y= 6L 1+ 40.2 X1— 14 0 X2,
. 4 R= 0997 8, Fi= 79. 2, Fooi (2,

7)= 9 547, F.> Foo(2,7),

2

Y=62 4+ 39.9X:1—- 141 X2— 2 02 X3,
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3 Uw( 103) N : CM+ 6‘BA
Table 3 Factors and levels of U;o( 10°) design 1 00 mg/L+ IAA 0. 10 mg/ L 35 d
/(mg* L™ ( Ekd),50d
X X, X3 ( l_e)
1 010 Q10 010
2 020 0 20 020 ( 26
3 0 30 0 30 0 30 23 : 4. 0cm
4 0 40 0 40 0 40 10 me/L
5 0 50 0 50 0 50 ’ &
6 0 60 0 60 0 60 ) 50
7 0 70 Q70 0 70 3.1 ,
8 0 80 0 80 0 80
9 0 90 0 90 0 90 ’ 80%,
10 1 00 1 00 1 00 (20%2) C, 10h,3d ,7d
X - 6-BA XrIAA X+NAA , 4 , 1, 98 %
X 6-BA concentration XIAA concentration X3 NAA con
centration Table 4is same 2 4
4 Up(103) ( 2 a)
Tabled Uyo(10%) Uniform design and result ’
QUL T 2a), ( 2b,c)
X X2 X3 ! %
1 0 10 0 50 Q 70 5750
2 0 20 1 00 Q30 55 00 )
3 0 30 0 40 1 00 67. 00 ( 20
4 0 40 0 90 0 60 64 50 ’ ’
5 0 50 0 30 020 78 00 ( Zc¢ ( 2d
6 0 60 0 80 0 90 74 00 ( 2ef , ,
7 0 70 020 Q50 87 50
8 0 80 0 70 Q10 85 00
9 0 90 010 0 80 95 00 3
10 1 00 0 60 Q 40 91 50
Y ‘X i= 1. 00, X»
=01, :Y=99.9, ,
Y= yXua*s Y=999 ,
(£373), 96 17~ 103. 63
6-BA 1. 00 mg/ L+ TAA 0. 10 mg/L 1l ,
6BA 1 00 mg/L  TAA
0 10mg/L  CM s IAA 2, 4D
s 20 d 6-BA
, R 2,4D
’ ’ 35 d ° P’
(ko : 2,4D
, 6-BA
( 24 ( 2e), : 6BA,
100% ,
b Y 2 2
, 6-BA, 2,4

:CM+ 6-BA 1. 00 mg/L+ [IAA Q 10 mg/ L D
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