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1 HARGERS U ESF
Fig.1 Callus of blade differentiated to
adventitious bud
*x1 NAABAA@EXNAEFHESIHR

Table 1  Effects of combination of NAA and BA on

adventitious bud induction

2 FEIRER

Fig.2 Induction radicate

NAA BA BERR REFH GRS
/mg e L71 /mg+ L71 Induction / % Adventitious bud differentiation

0.2 2.0 55 +++

0.5 2.0 30 ++

1.0 2.0 15 +

0.2 3.0 45 ++++

0.5 3.0 30 ++

1.0 3.0 20 +

RN TR E AL RE ST .

Note:“~+”indicate differentiation,the more “+”the better.
2.2 RMEERABRBPAGHAMEE
2.2.1 RHMEMEIGHIES  HARFNE, R FHR A

FHATH LRI T Lo 3D IEARSLE, M3k 2 /T4, %
e R A R R R I L s 7 3 |, — B
it i) 5 2R R A5 LA 8N A TR 5 JURLAR 4 I3 A A B
R, 28 d B GEITHRE A5 T %, ST IEAC LR 45
SRIEATHR 22 20 BT, R B 8 K 156 BH % B 26 149 5% i 4 i
Ko HSTERFTLUEH Rop>Ruaa>>Rea» VLB 3 F
PR TR IR 5 T 5 B K/ R 2,4 D>NAA>BA, 7
IRIRE SRR o, B FR 3 2,4-D Fl NAA [ 1R BE 2
RIS RN, KR — ST E 0,
LA RAINE 3,2,4-D WARIFE S B E KR 8%
(P<C0.01) ,NAA XA 75 T 52 ik 2 &8 2 7K F (P<
0.05), ZEIELREITLE, ABA 1 5SH e
ML EARBEER, X 2,4-D.BANAA, Ik B 45K
1.0.0.5,1. 0 mg/L LA E , FFRE R A 41.67%.
VEBA T RN Rl R i e A EE A% 2,4-D 1 NAA Ry
WFFREE 2,4-D F NAA ¥R B H T+ 5 i R, & R
2,4-D.NAA SHI R K& . 75 SRR K A TR
8 B SR [ 3 3 O 2K, AR i A R P SR
3777 SR i SR AL T RE W — B R B R
PR F ARG RS B R A (BB IR F B RS R AR,
A2, HPRER, DR, fE IR, FH IR
W IR 4 51 o5 A R B iy 38.03%. 12. 7%, 20. 88%% .
19. 86%0.16. 98% (F& 4) . A T i it i 453 4 4L 4 M 43

x2 EXFITESEWER
Table 2 Orthogonal solution with the experimental result
AEFE 2,4D BA NAA EER
Treatment /mge+ L1 /mge+ L1 /mge+ L1 Induction / %
1 1.0 0.5 1.0 41. 67aA
2 1.0 1.0 2.0 38. 33aAB
3 1.0 1.5 3.0 31. 67bB
4 2.0 0.5 2.0 23.30cC
5 2.0 1.0 3.0 15. 00dDE
6 2.0 1.5 1.0 21. 67¢CD
7 3.0 0.5 3.0 8. 33dE
8 3.0 0.5 3.0 11. 67dE
9 3.0 1.5 2.0 13. 30dE
Ki 37.223 24. 433 25. 003
Ko 19. 990 21. 667 24.977
K3 11. 100 22.213 18. 333
R 26.123 2.766 6. 670

AR 1T, RKEFHRBEIRE 16K 257 BE, /NS FHRRL IR
BSNAKFERBE.
Note:In the same line,capital letters stand for significance of 1% ,lowercase letters

stand for significance of 5%.

®3 L(3) EXKBRAESWER

Table 3 Results of the analysis of Ly (3*) variance
HEXRB BEMH
Source S af MS F Significance level
2,4-D 1 058. 4484 2 529. 2242 572. 664 * %
BA 12. 8817 2 6. 4408 6. 9695
NAA 88. 6235 2 44, 3117 47. 9489 *
#%2% Error 1. 8483 2 0. 92414
BRI Total 1 161. 8019 8
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RARFHE Ir B ARG BOR 9 — B0, BT T R B i 1
FHR . FERFEFMNE 5 KNERALEREIK
KA RIS 17 RN IT IR R B A R , KA N BRIEAE ,
ALBKOERMARTEE, 58 THER. hk 40
0, ELRNH 29 K, KR HARRAL T HRIEIEH B BRIE IR
o SRR 65. 5800, WRIABTEIE IR AR R IR B R i

wE FREAIESR. X REIEHTT « MBS R
5, 3RIE R t-value ¢t {H R —53.000; HHE RN 2; WE ¢
R 1 53 MRS S 0. 0000, BI/NTF 0.0001, T LAFE HY
#5385, i F P=0.000,/NF 0. 01, 3B & A 1% 3% 5 &K
FEFEAH X FERIE I BLRA B2 MR BEE

x4 PNCE-E e p Rl Y, 42 3:b- A1)

Table 4 Effect of different culture methods on somatic embryogenesis

BRI SREL HRIE R DIEAR ATFBE FHIEE g
"Training method Total embryos/n Globular embryos/n Heart-shaped embryos/n Torpedo-shaped embryos/n  Cotyledon-shaped embryos/n Abnormal embryo/n

[ A s 5 66. 316. 6583 22.37+1. 1547 8.0+ 1. 0000 12.3+2.5166 11. 7+0. 5774 10.0+1. 7321

WAk I 5% 88.3743. 0551 57.7+1. 1547 8. 7+1.1547 9. 0+2. 0000 7.3+1.5275 5.7+1.5275

T RPN S B R B SR P A R IR I T34 3 IS .

Note: The values represent the average number of each type of somatic embryos per gram fresh embryonic calli. there were 3 replicate.

x5 TERESTER
Table 5  Results of the T-value texts and analysis
BRI Std D Std E df t sig
Source
R 5.00000 288675 2 —7.621  0.017
Total embryo
P IR 1. 15470 0. 66667 2 —53.000  0.000
Globular embryo
LIEHR
0. 57735 0. 33333 2 —2. 000 0.184
Heart-shaped embryo
E
LR 3. 78594 2. 18581 2 1.525 0. 267
Torpedo-shaped embryo
THEE 1. 15470 0. 66667 2 6. 500 0. 023
Cotyledon-shaped embryo
W I 2. 51661 1. 45297 2 2. 982 0. 096

Abnormal embryo

2.2.2 RIS  WE A iR A KRS EA—
B BIRTE B B TR A MS Bi 5 % bR B M &
B HEFREISE 14 Rt BB g, 3 B AR Y (E 3-
B). 28 d Bt MK 3 cm, EORE M E A4 /Nt 3 B0t
EREAMNEE, ZEZG 9,1 £ ERLE A 3-0),
TRIREE & %R 93% . 3 MAB KBS 5 cm, it I3
2 JBJE R 6 A I R SRR AR R Rk (B 3-
D,G), Al (F 3-E), AR MIEF N 86%. 1EMBME
M SEEAEMRN R B SRR A B SR (E 3-F), F
W R R IR K & B SRR RE 4k S 7716 I KR
SEREAENR . BRI A TR A R T 4 A Ak 4 R
3-H), HyBGAT 0, ) 30044 BE i R 45 B A IR B R AR AR
7 A HERERR.
2.3 YA mER

A4 R A T 75 & A 5 R 2 BONF M 4
R, 2 T 58 FRIEAS L BB B(E 1,
BRERIE AR O T BE B T AR FIF AR, IR R B R SE
Hkk. HPdARERK 4, K 4-ERNEE S BT
oL 5 S VA o L R b S = B R LN N D)
PRI 2858 2 K 43 34 AR WO B 2 40 SR AR (] 5-A) .3
41 SR R (L 5-B) 10 41 i JR e (P 6) i 22 400 it B B (]
5-A) it — KRB B—ERIEFER(E 5-D), XL
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3 REMEERERZRBEEEK

I AERORE — B SBUE s B AR RS & 5C: 28 d M%IET;D:3 4
AWM E. B F BB G 3 A A i3 R AR AT K AR 5
H: B R AR RIEIE.

Fig. 3 Somatic embryo germination and plant establishment of
Acanthopanax senticosus

Note; A: Mature embryos in the same growth state; B; Germination of
somatic embryos;C:28 d seedling;D: Three months old plant;E; Transplanting
plant; F; Abnormal seedlings; G: Three months old plant”s roots; H: Obtain

somatic embryos by pathway of occur directly.

B4 REMTFAREEE KRR
H: ABRIE IR, 10 X 10; B: 0 B R, 10 X 105 C. 4 FF I iR, 10 X 10; D
FiiR,10X 10; E: B iR, 10X 10,
Fig. 4 Somatic embryos at different developmental stages in

the cultures of Acanthopanax senticosus
Note: A:Globular embryo, 10 X 10; B; heart-shaped embryo, 10 X 10;
C:torpedo-shaped embryo, 10 X 10; D: Cotyledonary embryo, 10X 10; E;
Abnormal embryo,10X10.
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RTINS O HEU , BR A AR IR . AR AR
AR MR T A AL, HEZ R B B S 2 B A 4 A 4
R AL, Je ik (B 5-C), IRTE4H I REE 218 B 1

i

A%, AR RN, 40 i HES) &% . WA 5-D.E.F |
AEZS 5 WL 2 A 240 i U 5 ] B 40 i ) B S R BR . i
IAEZHFREZ KEEMGHSRETE D,

B 5 REAMEMPMAERE A EHRPFMEE
A TN F RN 25 40 M RO (35 3k T 48D , 10 X 40 B: BAL4H M SRR AN = 41 B SRR (35 3k 48D , 10X 40; C. JE IR M A 41 48 (775 3k T 48D , 10 X 405
D:BRIEHR, 10X 10; E: b JEAR, 10X 10; F. £ IR, 10X 10,

Fig. 5 Histological observation on somatic embryogenesis of Acanthopanax senticosus

Note: A : Two-celled stage and multicellular proembryo(arrow heads) ,10 X 40;B: Single cell and three-celled stage proembryo(arrow heads) ,10X40;C;

Non-embryonic calli (arrow heads) ,10X40;D:Globular embryo,10X10;E:heart-shaped embryo, 10X 10;F; torpedo-shaped embryo,10X10.

-

6 MH4HAaJERE,10X10
Fig. 6 Four-celled stage proembryo (arrow heads) ,10<10

3 itit 54t
3.1 FmEMRFERMHNE
HMYIEERAEERREENEBEY R FE2HRER
B FE R IR 40 M ot R P, AN IR A5 3 AT B S | AR 1A
WIS E KA AL, 2k a3l — R P E 55 S AR
Tk, URI TR AL . SHFEMFH 2,4-D A
FIAEY) i S T ARG AR, SR EE 1T, 57. 7% MY iR 40
MRESHE M H 2,4D7 . FEiZiRE+ 2,4-D f1E
FHEA BB, 7855 5 MM &1 B Be e 42 6 4B, i 7
MR Z A R B BN SIER . 3R Y 40 i
R 7 XA R v 35 5 [ AR B 7% 0 [ VR S B 3 5 3
Fho AFEEFFEAMREKH REEEHBEN, &5
MEEE T B AR AL R A P VR T AR S B 1 R 1
FARAR A 20 L R 52 o 1) e B R R 5 5 R [ A A
FREY 16,5 58 4 £5. iz PR EREFREFRA H
FEREMES BAFIF LI R F BRI E.
TR IRIE S A2 A T R = A, 2 b EL R R AT RE 2 R
TR & Az v BE AN R 25 4k, Ah 2% Bt 3 134 fR R XoF 5% 4
TR RE S AN 5 38 BGER  fA BR 7 5E — B 10 R 3R ok 4
AN T 7 A W AR 5 AR 1) 77 78 52 S 5 2R, k410 il JE] L4
FRIE 8 A & B RO B 4 -5 5T IR A A6 85
W5 & FREAR L, PR S LA B A b iz R 2L A4 A2
Ko 40 IA 5 B A AR, R 3% B A1 B 3R 55 1) 5 0 S0

B 7 FHER,10X10
Fig. 7 Formation of bud,10X10
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FERLERAE B R F TR E 4~5 a MR, I B i &R
8. Ak BnE o A B KR R R IR R A R R 3R
THAMNE. B EERERERBNEEESHRE
BB RS MR KK KRB R, KR
R FH N AR B 28 g, R R4 4 7 0 i ) 558
W], AR AR 3R AR R AT PR BE5E 5 L T i 2 R
HME R BEAT ARG OB LB R A D R R R INE
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AR TR B, R T A R B IR AR A
B, TR 2SR T A] LU R AR S A R
RAIRRW ARl 7T FOMAHE Y R K A =
DI AR AR AR
3.3 RT W INARERIRIR S K A AL

ETFIRRAERIE—EA 2 FULE, KESHE AR
R0 MR IR T B , A AR A A S AR IR T R 4
o P SRR 40 B A . V2R SR 7 Xof YEL Ak 42k 440 i B
T % A B HAL BRI SE 2 TR, TR AR R i 26 A7 72 N R
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Study on the Morphogenesis Way of Acanthopanax senticosus

LI Xiang-zhu' , LI Xian® ,SUN Chun-yu' ,ZHANG Mei-ping' ,JJANG Shi-cui' , WANG  Yi!
(1. College of Life Sciences, Jilin Agricultural University, Changchun, Jilin 130118; 2. Harbin Institute of Technology at Weihai, Weihai,
Shandong 264209)

Abstract: Using Acanthopanax senticosus calli as materials, the regeneration plants through organogenesis and somatic
embryogenesis were got. The results showed that the transplanting survival rate was 47 % (organogenesis) and 86%
(somatic embryogenesis) , respectively. Best combination for adventitious bud was MS medium supplemented with
0.2 mg/L NAA and 3.0 mg/L BA;while for somatic embryogenesis, MS medium supplemented with 20 g/L sucrose,
20 g/L glucose without hormonal was better than others. Histological observation showed that buds mostly formed on
the surface of the callus,and somatic embryogenesis was similar to the process of zygotic embryogenesis,and it could be
induced from internal callus and originated single cell.

Key words: Acanthopanax senticosus ;organogenesis; somatic embryogenesis
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