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WE: AET T R B &3t & 2 (Sophora davidii) T iES. Fet. EBR A IMAKRIEE S L0 5 FF=
oI R A W et , UMSHRAIERAE, AR T 2,4- 2 KA LB (2,4-D)3 AR5 40405 S0 %t B4R
xR b g K 2 69 R, 6-F R IR B9 (6-BA)Feri K (TDZ)* K 2w JR BE T i 6 A 4%, vA B BL % BR(ABA)AT
PRI L %R . @ R FL R SMEAR A TG AL F FIRAA L, W RN, SR dE s =
FRE AR R R, T iEbhAe E B R AR 853 AR A AMS+2.5 mg-L™" 2,4-D+0.5 mg-L"
6-BA+0.5 mg-L"' TDZ+40 g- L' E4E+3 g L M5 IZ+100 mg L' 2R BLIE+10 g LA E R, F-5F 505 473.8%
F241.5%; ot AL ARG 805 T35 A A AMS+2.0 mg-L' 2,4-D+0.5 mg-L" 6-BA+0.5 mg-L"' TDZ+40 g-L"
FEAE3 ¢ LB AR+100 mg L' A& BAE+10 g L' A B R, 555 457.1%. 2.0 mg- L' 6-BAR, T AR4hik e
KA ERZ, H66.67%, S ATAN g, FerRIEL A F £57.65%, B A6IAN g EHRAKREL A F
49.12%, SRS A 444-¢". 1.0 mg L' TDZEF VA T Medh e 2 BA ISP G R IR L A 5 52 5 5 5 4 80.81%Fe
69.18%, FRIFENEH A A 113F2694-g"; TDZKE A 1.5 mg- Lo, Frihit L A £ R &, A71.77%, % IE587

A~gl, 0.5~1.0 mg- L' ABAR, /K20 e 3 R F AR 4R &), 4 A Kb d o,
KRR ARG, T ARG, ot 28 IR AR keI iE R A

A 2 T A e AL B R % % P A R R
27—, H19584 Steward fiReinert:; 77 HH % b
(Daucus carota subsp. sativus)H I8 i 7421 i iR A& 4
TV 56 BE R AR LA R, HEL A 27 SO0 A 4 PR VS 1) A2
WLEEREAT 7T 2 BB 98 . 5 HAAR 40 B A 7 pld SR
FER A T HEANEY), H 19865F M8 2 12 (Picea ab-
ies) VR 4H LR % A 1 IR R E PR (Gupta$:1986), 3
CLEE 100 2 MR AAE W) b D) 75 T 3Rk 15 1 141 i
W&, HRAMOIE KA R B R R ST B FHEEAN
R J ) FE EIFRE 7R ORI 7t A, &+
AR K B KIS AP Ry T K
L AT T K BN (Fraxinus mandshurica) (FL4H355
2006). FHRFE JE MY Ensete superbum (Mathew Al
Philip 2003). W4 (Tilia cordata) (Karkonen
2000) EL BT 78 ; AETEFA (Pseudotsuga menziesii)
KIEKA (Pinus taeda) 3E5IAA(P. radiata). N =
K KHIHN. 222 #GEMk(Liriodendron hybrids)fk
S B VR (1) 75 T AR AR P A R 2 S T A 7= i i
¥ (Eucalyptus camakdulensis). b3R8 E k(L.
tulipifera). FKINT&E A (Larix decidua)ZsF) A
2 O a X N ) B 55 T 7116 UL N /1 =2 O 1 75

MR, AR R IR TIRIF IS 4. BRIAE
(Sophora davidii) N & FlH(Fabaceae) M J& AR B /N T
A, HARL 22w RS A MY, B
FIG AR = LY b 55 245 A E (B e g
£52009). HRIFERHE A& 2 5(20.79%), &2 M
fehx, RAFEEEN—ESOERTEF RS
2005). AT E AL BL25 SEE R, (ARl S
(RAN75552014), A — & FIRIRPE (R T 75 552018),
Rl B AR SR A N B TEA M D, RS, BN
) Fob B T RS 2 — o FEA ARG R B A &
Z MR A, — EUTE A A B S ik e 8 TR T R
FAERE AR, DA 2 VR i D A s R B A P
FE AR BA BEM SR MMM E. ik,
AT T AR AR A B VR A S P P AR AR
AMEARZERL, BRI, SR, NE LA
SR A7 41 VR e 2 5 AR R BT Rl A R B A S
Bk
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1.1 iR 3e Rt

A 1|4 [Sophora davidii (Franch.) Skeels]
FhF20154E10 H 2R B iy I 5 2 Be g Il i, 356
TE 3 I3 2 B AR W W UR 5 A TR 2 B A
ARESLI = 2 B i = 5t i SR B AR 2 AR K
AR ASIE N AL T AT S 6 = 58 iR
12 BRITEEE ARG

Yo {5 L3 I 01 T R R T R R R IS, A
TR BONTO% B RS 7530 s, 1 g- L' HeCLW#12
min, JG B K MPES~6 KWK 4 Ja Bl T AN
ATATHE R FIMS+30 g L ERE+7 gL' B i1 77 3
E, FIHLOEHEI0 umol-m™-s™, Y14 h-d™) F 1%
FR14 dJF, Bt R IRE AN ZE B AR N A AR, B
FRIRFE25°C,
1.3 EMApERIES

R A0 A 2 T B AR S R R O MS BE 97 5
(FZ1), MfHn0.5 mg-L" 6- 5 Jt IR P 18 (6-benzyl-

aminopurine, 6-BA). 0.5 mg-L"'BEZ [% (thidiazuron,
TDZ). 2,4- 5 7% LFR(2,4-dichlorophenoxyacetic
acid, 2,4-D; 73 A% ~1.0. 1.5, 2.0, 2.5, 3.0, 3.5
4.0 mg-L"), 40 g L'BERE. 3 g LRI (B
) WE IR . BRL 2B RN R ) BE IR AT ) . 100
mg L' B RABEAN0 g L' FHHER G LIEHH R
10 g7 4%, DA IERITINAN), pH 5.8. #FFZH
G200, R IMEAS . 63 b Sl
Hi 7710 d, FAESSE N EEFR40 d, SR WSSt
PR AR A 0 S DL i 558

AR T2 (%)=175F @ 2 25 Ma
B HME R E< 100

R A H 25 T 2 (%) =175 5 Pt i 2
ZUIME R KM HME A%< 100
1.4 RHHBERERR & &

W 22 REREVSE TS S5 00 V14 20 PR RD AN [) 1 A
RS 7 AR I IR 1 8 L 23 0 AR e AR G 7 Ak
L, SRAMS SRR FREE, N0 mg L' o-28 48

1 24-DIRFES BRITEIVE @A LE FER KRR

Table 1 Correlation between concentration of 2,4-D and embryo callus induction frequency of S. davidii

HMRIMARRT 24-DIRIE/me L' R hE s Jr BHHARFESEYS MHEEHHLHESE%
TR 1.0 68 62 35 91.240.38" 51.5+0.59°
15 66 63 44 95.5+0.40° 66.7+1.11°
2.0 69 67 46 97.1+0.61* 66.7+0.74°
25 65 60 48 92.3+0.53" 73.8+1.49"
3.0 67 64 46 95.5+0.60" 68.7+0.99°
35 63 61 37 96.8+0.60" 58.7+1.73°
4.0 65 62 39 95.4+0.46" 60.0+0.95°
T 1.0 67 61 31 91.0+£0.87" 46.3+0.84°
15 69 60 37 87.0+0.71¢ 53.6+0.93"
2.0 63 60 36 95.2+0.35" 57.1+1.93"
25 62 59 32 95.240.21" 51.6+0.51°
3.0 65 60 34 92.3+0.29" 52.3+0.26"
35 65 58 23 89.2+0.97 39.7+0.61¢
4.0 64 57 19 88.8+1.31% 29.7+0.46°
ENe 1.0 64 53 12 82.8+0.59° 18.8+0.98"
15 62 51 20 82.3+0.65 32.3+1.11°
2.0 66 60 23 90.9+0.67" 34.8+0.67°
25 65 58 27 89.2+0.66" 41.5+0.42°
3.0 67 60 25 89.6+0.60" 37.3+0.25"
35 63 54 19 85.7+0.46" 30.2+0.40°
4.0 68 55 15 80.9+0.35¢ 22.1+0.96°

[ — &ML A S TR (AR 745 b s FH S [7) 7 BEPR IR AR 22 57t i35 (P<0.05), R4l
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(a-naphthlcetic acid, NAA). 6-BA (43515 40.5.
1.0, 1.5,2.0. 2.5813.0 mg-L"). TDZ (4 H¥# A
0.5. 1.0, 1.5, 2.0, 2.5f13.0mg-L"). 3 g'L'Ht%
Bz, 100 mg L' B & BEEAI40 g L HERE, & 120
umol-m™?-s™ Y F R 9%, 40 dJ, it R4t & 4
AR R TR I 1A v R g A 2H 23 ) AR A i IR
1.5 {ABREE & RAEMRBE

W15 T B BRI AR 1 55 2520 o e & A
0. 0.25. 0.5, 1.0, 1.5712.0 mg-L" iii 7% 2 (abscisic
acid, ABA)FJ1/3MSH; 3= 5L (N30 g L i) 8%
I, BERDUR R SRR 2000 . BRIEIRZ L 24140 dFI K
H, it KB IEE R E, AR R,
SER IR R R . AR E ISR R AR R
R EFREHE -2 a=2:1, L) KEa+,
30 df5 Giih R PR S %

PR T 2 (Yo )= K B A3 T 1) A4% JVR /43 Ao
IR £ <100

A i JVR RS P JoT B ()= 4 L JVR e iy i B —
T s BRI JUR i B

A

FELR JBGT 2 (%) =72 Bk i AU AE AR 280/ 72 R )
SR 100,

2 SLIEER

2.1 FRISMEFFESEHERNIER

FRAE T RSl i A2 B M 1 3 R
BJa, WA S (R R A A 25 B B S e
Fii o3 A JE Sh AR i 70 2, e 5 AT L — o Y 2 i K L
T A A N kA, HLUGR 2B, I8
EHAHRAN R T Bt Bt KB R
SFMRAM EAGAN, — AR, R0k
e, AOLEE, RAET TS Nim, 25
ANZE B M o, B2, PR B R R 23 ARG R — B
FURLIR (K1 /N0 B L (B 1-A); 58 Rl ik o5 R s, 4K
18, R ABURLIR, 5 B R 2 BOT (K 1-B);
S =AU R 1, KBURH, B, ZiEik
SET(E-C)o B — R 2 23RT LA AL AR 4H IR,
NGS5 ML T S AT 40, R
WO, RS AR NI E @A, e —F
BRI aE ), AR TE 42

B ERITEA RSB A 4 A e A R R 74
Fig.1 Different types of calli, somatic embryogenesis and plant regeneration of S. davidii
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2.2 24-Dxt R AR ELRIFESHIER

bl 3 J2 b RS ()2, 4- D B X6F 11381 6 0 1
D205 R (K D), H2,4-DIRELE1~4
mg- L, FIRGH @ 05 SR B, LA
SHRIFIEI0% LA I, Fe M7k TR IR EAMS+2.0
mg-L" 2,4-D+0.5 mg-L"' 6-BA+0.5 mg-L"' TDZ+40
g L ERE+3 g L HEER+100 mg- L7452 Bk %
+10 g L' F R, GAHAMNESERIXIT1%. T
MR T RO T T IREIT F8CR, 2,4-D
WE2.0~2.5 mg L' Z [MERAefd A 405 SR 5
1£95.2%; ZEBN ST BUR A BN R i
2,4-Dik 2.0 mg LB, Fmif F 3% N90.9%. I
PEE A H UYLt FE AN R A R A BOR
(P52, T Wl 1 B 2 3 R AE S 1.5%~
73.8% 2 [H], I 4 455 41 23155 3 26 1E29.7 %~
57.1%:z 18], T 2= B fr A A 235 S 2N AE 18.8%~
41.5% [6], Ui A ZMEAR IS £ 2,4-D3 R fh 4123
R PE @A LR 15 F A BRI .

2.3 RS HEXTAMME A £ RIBIE

HRITE =P A MEAAR R T AR 6-BA R K
R A 15 T B 7R 2 b, ARG B S 9 TE R B
ANE 22 57 (3R2), AR M I T2 1 A 380 R 9 IR >
TH>ZEEL, M6-BAWKEEE0~2 mg LI, & Fh A
AR 15 7775 T T BP0 i s 5 A A s R AR R
6-BAK FE 11 14 Iy 4 s 124 6-BAWKEE K T2
mg LB, %SRRI HH6-BAK2.0
mg- L', % AMERIRE o R & AR, TR
AR A % H166.67%, MIRECTAAN ¢, M %
5yt WAL, $E T 3.896%; FIHAM KRR N
57.65%, S EECN614 g, B IR B T 4.364%;
25 BRI R A 58 R49.12%, SR ECAR444 ¢, ekt
H$E s 73.671%.

TDZE AR = A 73 R 205 1, Refeidt 2 Fh
HEYAIRSE S . B TDZN} 46 =Fh AME AR 2
A A 5 SRR (GR3) AT LAR H, AN RIS A4 41
MO TE A R B 22 57, N IRE AT ZX BN AME AR )
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Table 2 Regulation of 6-BA on somatic embryogenesis

6-BAIKE/mg L TR T ENEY
AR e 2% AR E A AR A 21 % TR E R/ A WREA R ISR
0 28.85+0.592 19+0.58° 21.41+0.77° 1441.00" 17.32+0.84° 1240.58"
0.5 44.35+0.69" 34+1.53¢ 39.38+0.47" 2942.31¢ 24.37+0.34° 19+1.00°
1.0 49.38+0.61° 4141.00° 41.26+1.89° 35+1.53¢ 35.19+1.89° 27+1.15¢
1.5 59.12+0.61° 63+1.00° 49.19+0.47° 48+1.15° 43.37+0.47° 39+2.00°
2.0 66.67+0.75" 74+1.15" 57.65+0.78" 61+2.30° 49.12+1.58" 44+1.00°
2.5 55.39+0.43° 60+1.53" 53.4240.43" 44+1.53" 44.17+0.84° 37+0.58"
3.0 53.13+0.58" 61+2.08" 40.36+1.29° 4241.00° 37.33+0.71° 31+1.00°
3 TDZX R & A AT
Table 3 Regulation of TDZ on somatic embryogenesis
TDZH R gL TR Fi ENE
PRI A%/ % NS R LR % g PRI A 2%/ % RS g!
0 28.85+0.59¢ 19+0.58" 21.41+0.77" 14+1.00# 17.32+0.84 12+0.58°
0.5 66.23+0.39" 45+1.53° 45.17+0.48° 3142.00" 40.3440.12° 1241.53¢
1.0 80.80+0.29° 11343.61° 70.24+0.61° 87+1.00" 69.18+0.52° 33+1.53¢
1.5 73.194+0.92° 88+2.52" 71.77+0.62° 5642.64° 60.50+0.53" 6942.08°
2.0 70.340.60° 76+0.58° 56.76+0.23° 61+1.00° 51.69+0.75° 52+1.73"
2.5 54.19+0.29° 5442.52¢ 43.47+0.35¢ 48+1.15° 45.2240.88¢ 4141.15¢
3.0 50.36+0.90" 49+1.15% 41.40+0.61° 38+1.00°¢ 41.79+0.41° 35+1.53¢
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AR A 2R B v 43 5l N 80.80% F169.18%, 4 7 A
15 B4y B3RS 11369 MARE(KI1-D); § -4
WE R A R iE71.77%, 5 @45 L s 3545387
MEM.

MER2RIB3 A LUE Y, 207 2 E A R
A2 i IR i A o A b B B B S N, —
TEWE N (0~2.0 mg-L"' 6-BA, 0~1.0 mg-L" TDZ) [
AL = PR SME AR AR A B VR IR A AR L AR 2 IR
K5 I8 40 5 5 2 R 1 I B v, (R — R
A RIER A, MR SR 4R,
SECEEAIET: . 6-BAFITDZ N M o 43 22 2 AH EL,
TDZXF [ A6 440 B VR i K A 075 5 AR, il
A 471 SIS 7R AN 4 i 73 584 3R A SIS 4 4 i JUR s 1)
AP RER NI P
2.4 (RRBAERYER & STERBE

ABA R 3544 W 1 e, BROE IR0 T 5 AN
[FJ FE ABA TR A IR B & 3 7 B vh (R 4), 7 dJE vl W
FAHIE AL, 20 dJ5 7] A 523 58 8 1K) /N %)) v (] 1-E),
20 ARG TR RN A . AN EREE I ABAKR:
FedE b, AR IR TR AE AN R ASINABABS
TRk b, AR A & 3 IS, 1053.85%; 1 24 ABA
WRIZ 1.0 mg- LI, AARGH A IR K 2% 17K 86.67%.
ABAE B2 AA IR 5% 5 R &, ABACA0.5 mg L',
INE AR, PRI EEEIS102 me. 1S EIH
INGYHAERE IR E R FTIPRZE R 7 dJE (B 1-F)# A%
ZiRELR T, H20 AN IRFFIR AL, & omFUBH
FLYT, 30 dJ5 # iR AR 0S8 90% LA L.

3 iTig
EYEG RS SR, LSRRk

. W SERAMEEREIRE. ABFT, BLA
FAE T IRBL . T ZBONIMEER T SIER TR
PEL HB o IR AT SRR PR3 PR B I A 0 21, TR
MR A SIREGE S, HAESRECR N N >
FF>ZEB, v R RO E IO A AN R, AR
AR IR AT I S A AR RS AN ]

TP A K 2 AN i Oy 84 3 R AR A VR i R A
b AR R B RRECR, AR O 5T A A IR
LI h, R HISLIR AR 12,4-D, {H2,4-DFJ
B A B B, @ 82,4-DIEE SV
ML= A B B AR AR, 3 e mla R B2 AR 2 Xt
A 211 B VS JHE 7 0 A0 RH G B P AR s, K RS IR AE
r2,A-DIEE TR | G A 20 BV AR T () 3
Ko ABFFLHALESME AR B B4 T A 42
B BUEH 12,4-D, #4112,4-DYE1~4 mg-L i 36t
755 F R TE = Fh SME R s LSRN IR M A 4 2R,
fE2~3 mg L' M@ SR R

Br IR BT B0E Bl TR A 3R & ZEE (poly-
ethylene glycol, PEG). JEFE. WLEE. 11ZLEESE,
BIE R AEAE Y B AR IR v AR R EE R 1 g
K, AEA R PN S, AT IR B R 2 RS
BIEF o ASHH TR P RERE R a1 771, 360~
70 g L EREfE G A SR T A, BE, kg
N F%; T30 gL EHH 5 41 2L AR ARG A, JKIBTIR A
M3 %2, 40~50 g L JRERH IR FE 553 1 8 I ek 41
REHBE L.

TDZZ&— M BA R miE e 4 i 2 =, %
T ) A A B VR i A= B/ T SRR A o 2T S,
XA VR A A gk A R R FH (R = R 562006)
TEAE M (Anthurium andraeanum) (GEFEAYEE 2006).

4 ABAMR LT AR A R K 1) 52 )

Table 4 Effect of ABA concentration on germination of somatic embryos

ABAJKJ¥/mgL" EEZ L PSRANLEE ARG K 26/% B /mg AR
0 91 49+1.53° 53.85+0.53° 57+1.00
0.25 87 60+2.52¢ 68.97+0.11° 72+1.54°
0.5 88 73+1.00° 82.95+0.39" 102+2.08"
1.0 90 78+1.15° 86.67+0.28" 96+1.53
15 86 63+0.58" 73.26+0.27° 70+£1.15°
2.0 93 65+0.58° 69.89+1.02° 69+0.58°
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KE5IE (Pelargonium % hortorum) (Visserss 1992).
75 #E (Musa spp.) (Xiao%52007; BLIE%E452007). 7K
T4 (Oryza sativa) (GairiflRashid 2004). & 5247
(Bambusa edulis) (LinZ£2004)Z:4K 855 5 A (2 if
Y& H, TAENRAE(Gossypium spp.) (FIEZEEE2004)
HAMEAER . Aused, @i 6-BAMTDZM
FisER BT B, I TDZX A RIAE AR 40 f it & A=
fRFEAEH . ABART {240 i (1) K & AR IR B B
AEAE19744 58 CHIE, 1% AN, ABAT] e i 4
MRS, EEB JEMSEEY RS TV R
F, AT AR A 2 R ) s B o AR BT AT A
ABATW] LR 1 A6 AR VR B A, $i e A4 VR Bl i 1)
Joi
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Embryogenic callus induction and establishment of plant regeneration
system of Sophora davidii

WU Li-Fang, WEI Xiao-Mei, LU Wei-Dong"

College of Biological Resource and Food Engineering, Center for Yunnan Plateau Biological Resources Protection and
Utilization, Qujing Normal University, Qujing, Yunnan 655011, China

Abstract: In this paper, the effects of different factors on embryogenic callus induction and somatic embryo-
genesis from hypocotyls, cotyledon and stem of Sophora davidii were discussed. MS medium was used as basal
medium which was added with 2,4-dichlorophenoxyacetic acid (2,4-D) to study the induction of embryo callus.
The state of embryonic cells was investigated using sucrose as osmotic regulator. The regulations of 6-benzyl-
aminopurine (6-BA) and thidiazuron (TDZ) on somatic embryo formation and the effect of abscisic acid (ABA)
on somatic embryo germination were studied. The results show that three kinds of calli were obtained in callus
induction medium, and they were called embryonic, partially embryonated and non-embryonal calli, respective-
ly. The optimal medium for embryogenic callus induction was MS+2.5 mg-L" 2,4-D+0.5 mg-L" 6-BA+0.5
mg-L"' TDZ+40 g-L" sucrose+3 g-L" plant gel+100 mg-L" glutamine+10 g-L"' banana slurry, and the rate of
induction reached to 73.8% and 41.5%, respectively, from hypocotyl and cotyledon on this medium. The opti-
mal medium for embryogenic callus induction was MS+2.0 mg-L" 2,4-D+0.5 mg-L" 6-BA+0.5 mg-L"
TDZ+40 g-L"' sucrose+3 g-L™ plant gel+100 mg-L" glutamine+10 g-L"' banana slurry from stem, and the callus
induction rate of cotyledon could reach 57.1%. When the concentration of 6-BA was 2.0 mg-L"', the hypocotyl
somatic embryo rate was as high as 66.67%, and the total amount of embryos was 74 g from hypocotyl; the
cotyledon embryo body rate was 57.65%, and total amount of embryos was 61 g from cotyledon; the stem so-
matic embryo rate was 49.12%, and the total amount of embryos was 44 g”' from stem. When the concentration
of TDZ was 1.0 mg-L", the rate of somatic embryogenesis was as high as 80.81% when the explant was the hy-
pocotyl, and 69.18% when the explant was the stem, and the total amounts of embryos were 113 and 69 g from
hypocotyl and stem, respectively. When TDZ concentration was 1.5 mg-L", the rate of somatic embryogenesis
was 71.77%, and total amount of embryos from cotyledon was 87 g"'. When ABA was added to 0.5-1.0 mg-L",
the rate of somatic embryo germination was relatively high, and the seedling was relatively robust.
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