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Somatic Embryogenesis and Multiplicity of Chromosome Number
In Embryogenic Cell Lines of Larx ssp.
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Abstract: The embryogeresis ratios and the chromosome numbers during subculture anong sixteen enmbryogenic cell lires
cenved from immature zygote of Larx spp. were compared. The results showed a negative correlation between the ability of
somatic embryogenesis and the times of subculture, with embryogenesis ratios of 335. 6 per gram in the 7th and 268. 2 per
gram in the 22nd subculture tine; and a positive correlation between the enmbryogenesis ratios and the genetic stability,
with chronpsone variation ratio of 5. 4% in the 7th and 40. 0% in the 22nd subculture time. The ability and highly quality
of somatic embryogenesis were different anong cell lines, however, the nost efficient embryogenic cell lines contain the
nost stability chronosome numbers, with embryogenesis ratio of 416. 1 per gram and chromosone variation ratio of 0% in
the cell lire a214 after subculturing for 25tines.

Key word: Larix; cell lines; chromosone; somatic embryogenesis; genetic stability

1993 : 24 80 :
[4-5]
10 :
[1-3]
: 2009-03-19
: 863 ( 2006 AA100109 2008AA102126) ; ( 30830086 ) 973
(2009CB119100) “ 948" (2007-04-03)
(1984—) , : . E-mail: zhangqg2005@ 126. com

* : , , , : . Tel: 010-62888445; E-mail: Iwqi@ caf. ac. cn



koreana) :

Nl nl-1 nl1-2 n1-5 nl-7 nl66 nl166-6

878 23
, n26
, (3) X : n105
(4) X ( L. principis-rup-
, prechtii Mayr. ) : y16 y16-6  y68
1.2
re-sl S 2, 4-
, D( 2,4- ) 0.4 mg- L = +BA(
, ) 0.4mg- L', 22~25 , 20d
1
, S ABA (
(=1 ) 18.9 mg- L = + PEG4000 ( ) 88.8
g L', 22~25 , 35d
1.3
’ [14] ’
(712, , 0.5 g, 0. 002 mol 8- 5 h,
: , 3h : , 3%
2 h,1000 r min 10 min
; , Giemsa ,
Aderkas '™ , 3 ,
1.4
[13] 35 30
30 85%
1.5
a211 y68 nil
a214, 500 mg- L
1 12 24 36 48 h
1.1 ’
30
| (%)
| . . ( -9 g
(1) ( Larix kaempferi ( Lambert) Car-
riere) a211 a214 a214-  a24-11
(2) X ( L lolgends var.



6 ; 879

5 22 ,
, 1
2.1
16 , ,
7 15
1
/
/ / 2n=2x=24 2n=4x =48 2n=24 —48 2n >48 I - g
7 720 681 55 45 39 335.56
15 685 443 77 103 62 297.78
22 698 419 84 124 71 268. 28
22 11 n26  yl16 ,
16 ] )
, a214 , a2l14 a2l11l
a211 nl 68 ( 2
, a2l4 12 , ,
-1
632.2 - g ,y68 2 y16 ,
-1
(303.7 - g ), a4- ( 1), 40. 4%
2
/
/ 2n=2x=24 2n=4x=48 2n =24 —48 2n>48 1% I - g
a2l14 25 86 86 0 0 0 0.0 416.1
a1l 25 72 72 0 0 0 0.0 401.5
nl 22 172 170 2 0 0 1.2 346.2
V68 >40 96 92 1 2 1 4.2 303.7
a24-11 22 78 69 1 5 3 11.5 223.1
n26 22 85 74 3 3 4 11.8 239.2
y16 22 114 68 11 19 16 40.4 181.9
2n =46 2n =52



880

[16] |

23
2.3 e
® o5
23 , &
500
' Hr
23.17% ~ 85.18% , i 450
£ 400
y b - 1 @
, 358.3 - g, % 350
-1 )
2 493.6 - g ', £, |
. > 0% 0 %flt?ﬁ\%z/?ﬂ\ :
-1
342.1 533.9 595. 0 - g, - ot t e
—%— 48 h —3— CK
3 500 mg- L1t
2.4 a214-
] 8214-
10 [ ,
0 i —d :
0 1 2 ! y
A IKBL/ IR
—e— 12h —— 24h —A—36h '
( 3) 28 ,
—>— 48 h —i— CK )
21.82 - g |, 7 1/5,
2 500 mg- L1t
3 a214-
-1
/ 2n=2x=24 2n =4x =48 2n =24 ~— 48 I -9 )
7 2 38 1 41 104. 86
15 12 16 2 40 82.64
22 16 6 30 51.43
28 21 7 34 21.82
3 ' ’
1 000 , sl ,
[ 15] [4,15] ( Pi_

[17]

cea meyeri Rehd. Et Wils.)
[18]
Sonn)

( Litchi chinensis
( Carica papaya Linn) '

( Rosa roxburghii Tratt) 1o ( Citrus) ey

( Tapiscia sinensis Oli.) '* ( Quercus suber
L)



881

[13,22 - 23]

[ 24]

[25] [ 16, 26]

[27]

[ 28]

[29]

[30]

16

3
, ,a214 a211 nl
, Y68 2 ,
(303.7 g’), a24-
11 n26  yl6
: a214
, : 28

: Alicja

[24] [ 25]

Niskanen

, Alicja "

[25]

Niskanen

[1] ain S, Gupta P K. Protocol for somatic embryogenesis in woody
plants| C]. Nethedands: Kluwer Academic Publishers, 2005: 1
- 10

[2] : , :
[J. , 2004, 17( 3) : 392 - 404

[3] Jain S, Gupta P K, Newton R. Somatic embryogenesis in woody
plant, Netherlands[ C] . Netherlands: Kluwer Academic Publishers,
1995: 315 - 339

[4] . :

[J]. ,2008,28( 1) : 204 - 215

[ 5] Pullman G S, Johnson S, Peter G, etal. Improving loblolly pine so-
matic embryo maturation: comparison of somatic and zygotic embryo
momhology, germination, and gene expression[ J]. Plant Cell Rep,
2003, 21:747 - 758

[6] ) : [J.

,2008,21(3) :58 - 63

[7] : : ,
[J. ,2004,24(6) : 28 - 33
[8] . X
[D] . : ,2008
[9] : : :
[J]. ,2001,37(3) :20 - 29
[10] : , . 311-A
ABA, PEG4000  AgNO3
[J. ,2001,17(1) :84 - 89
[11] , , .. NAA  ABA
[J]. , 2004, 40 (1) :52
- 57
[12] : :
[J]. ,2008,6(4) :675
- 682

[ 13] Von Aderkas, Pattanavibool R, Hristoforoglu K, et al. Embryogene-
sis and genetic stability in long term megagametophytederived cul-
tures of larch[ J] . Plant Cell, Tissue and Organ Culture, 2003,



882 23

75:27 - 34 of the somatic embryogenesis process in Quercus suber L. using flow

[ 14] , , cytometry[ J]. Planta, 2005, 221:815 - 822
[J]. ,1982,9(2):151 [ 24] AlicjaF, Jolanta M. The correlation between the chromosome varia-

- 159 tion in callus and genotype of explants of Arabidopdis thaliana[ J] .
[ 15] , , Genetica 2004, 121:145 - 154

[J]. ,2008, 24(2):129 - 133 [ 25] Niskanen A M, LuJ, Seitz S, et al. . Effect of parent genctype on
[16] Claudio S, Edward C, Yeung. Recent advances in conifer somatic somatic embryogenesis in Scots pine ( Pinus sylvestris) [ J] . Tree

[17]

[18]

[19]

[ 20]

[21]

[22]

[23]

embryogenesis: improving somatic embryo quality [ J . Plant Cell,

Tissue and Organ Culture, 2003, 74:15 - 35

[J]. , 2000, 20
(1):44 - 47
[J]. : , 2003, 34
(4):458 - 463
Wellington R C, de Caros R C, Fernanda S A, et al. Recovering

polyploid papaya in vitro regenerants as screened by flow cytometry
[ J]. Plant Cell Tiss Organ Cult , 2008, 92:207 - 214

’

[J.
Zhang J E, Guo W W, Deng X X. Relationship Between Ploidy

,2003,20(6) : 467 - 470

Vanation of Citrus Calli and Competence for Somatic Embryogenesis
[ J]. Acta Genetica Sinica, 2006, 33 (7) : 647 - 654

[J]. ,2007, 27(8) :
1600 - 1604
Loureiro J, Pinto G, Lopes T, et al. Assessment of ploidy stability

[ 26]

[27]

Physiol, 2004, 24(11) : 1259 - 1265

He GY, ZhangJR, Li KX, etal.. An improved system to estab-
lish highly embryogenic haploid cell and protoplast cultures from
pollen calluses of maize ( Zea mays L.) [ J], Plant Cell, Tissue
and Organ Culture, 2006, 86:15 - 25

ShimY S, KashaK J Simion E, et al. The relationship between
induction of embryogenesis and chromosome doubling in microspore
cultures[ J , Protoplasma, 2006, 228: 79 - 86

[ 28] Merkle SA, Montello PM, Xia X, etal. Light quality treatments en-

[29]

[30]

hance somatic seedling production in three southem pine species
[ J . Tree Physiol, 2006, 26(2) : 187 - 194

Malik M R, Wang F, Dirpaul J, et al. Isolation of an embryogenic
line from non-embryogenic Brassica napus cv. Westar through mi-
crospore embryogenesis [ J] . Botany,
2008, 59(10) : 2857 - 2873

Hao Y J You C X, Deng X X. Evidences for the control of chro-

Journal of Experimental

mosome number variation by a programmed-cell-death-like pathway
in citrus callus Chromosome number variation in citrus callus[ J] .

Euphytica, 2004, 140: 205 - 212



