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kx#!, mgal, 70, MER ER ann’ EHEY
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WE DLW IE A (Lillum bakerianum var. aureum)ffysh A MEA, SR AS [ 4 ME A4 AT [F) E B F A 0 A K
70 B4 2H L VAR T2 (O 5200 . BT S 45 SR8 W, 5 )7 8 3 009 4 GURIUA 52 28 1A il 5 97 5 IMS+1.0 mg-L™
6-BA+0.1 mg-L™' NAA+30 gL~ jtEHE; AN 20T A0 i i 1% 55 32 AMS+0.5 mg-L™" 6-BA+0.1 mg-L™' NAA+30 g-L ™" jiEwE; 1
5E SR G/ IN 2 [ B8 B 7L IMS+1.0 mg-LT NAA+30 gL BERE; /1M 25 1% K AR MR i 4% 77 95 9 1/2MS+0.01 mg-L™

NAA+60 g-L™" BN . I%HIF 70 A 4 S A6 45 Rl B U DR R s BT R4l T R S0

KRR o n e, AR, mREA, R, B4
O, AR, &9, BERE, XER, Bk, XIE% (2019). &M E A HEKF AL SR REEAR KR,

Yy2t4R 54, 773-778.

H 4 (Lilium spp.)& B & £l (Liliaceae) H & J&
(Lillum) Y BT G R B A IRLE R . B S48 K i,
TCRATRE, EHREVHE. ZAEMEKA 5, ©BfF
EHE5ZAHME, A “FRBREHRZE” MEREGKS
2 2001; HEEL, 2015). &HEEE A (L. bake-
rianum var. aureum) A ¥ AR H A FIS BRI 2 —,
161-32c, B4, B rsiiR), kN 2RO
M, WEMENE. P EES T o rE e
JIPERE BB R 2 0002 420 mIFIFR R Bl FIE A ih 2%
o (R B AR S gm i 2R 2, 1980), HAA
FM T B, M2 N TR, FEOLE A
BRIRAE R ML, RIRCR I ER S B B 7T Ay Ik o

A= A AR (T =555, 2002).
BROF B (R eSS, 2006). i Fr A 4 (0 T A AR,
2005) Mgk v B (BB FSE, 2014)35 48 G307 LT %
B, (HEE REEAK, Fl ket 2REEU)E, W
ERCF PR A, R EER R, R E A E A R
(Arzate-Fernandez et al., 1997; X|AKi&E%E, 2016).
BEEEMIBRIR TR, A A L8 752180 i B 2
1 H A B 7 N2 — (B LS, 2005), H B AT A I
SHEALEE A AR R PIRIE . AHE SR IIEL T e
HALEE A S RAENREREAR, 5 7T EHER,
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NS IFCA BT IR CRAF AT R A H 345 FE i

1 EYHHE

4 ¥ 16 ¥ 1 & (Lilium bakerianum var. aureum
Grove et Cotton) X H =~ A MVLH E R . EHL
FhERE 1 M A o

2 BEFENSEEFFN

21 EFERA

YR TR R FAMS B - 3, 15323 vh 3% 30 gL'
WEiRI7.2 g L7'BE, pH5.8-6.2. TikEFEiF 5 LIMS
MR R, B N0-2.0 mgL”' 6-BAFI0-0.5
mg-L™" NAA. G SURIA E 315 S 1 32 5 LIMS Ky
BAHE S HWN05-15 mgL™ 6-BA. 0-0.5
mg-L™ NAAFIO—1.0 mg-L™" GAz. i 5 5 1 77 ik
BLMS Jy 3 A 8 55 3%, 7R IN0-2.0 mg-L™" 6-BAAI
0.1-0.5 mg-L™" NAA. A5E 3% SN 2L 3 57 3 1)
MS Ay FE A $ 725, ¥sin0-0.2 mg-L™" 6-BAFI0.5-2.0
mg-L™" NAA. /NS I 8 KA A M 8 97 5 L1 /2MS
NIEA R IR FE, %N0-0.1 mg-L” IBA. 0.01-0.3
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mg-L™" NAAFI60—120 g-L™" . Seigist B 3044

22 EFEH
HAREFE R IRIEHILE(2241)°C, A WIN16/N i IE
18/ BB, 5688 91 500—2 000 umol-m s~

N AR IR A IR N (2341)°C, JeRII 16/
I ' IE/8 /N BB IS e 1 500—2 000 umol-m™2-s™,
2SR E NT5%

2.3 SMEFES

ik Fr FH0.3% e A K /KR 8. 20 43 %1, /KM HE 1/
RS TES E, H2% NaCIO#R% #2008, &
KRS 3R, &5 o B I8 4R T K Ay, Tk
5 mmx5 mm /B, ST EA R TR R R A .

2.4 A REIIMEFBERE LK
PR EE TR RIS R A € b AT G A 15 B A0 5% TC B 1
EEL T B B ZE L B A AH AL A AR,

R SEET AR EALAME AT A4 g 7 B

T TG R TR AL (RN )0 Hory, 8 F I U 22 4 2 5
Fr, BAG4LLU 5 mmPHLR, R PTE em? i
B, AP emi B, PRTUE B HEAT IR ZE ) S
MFRAL K i 5 R A A T RS EE

25 RGHEAMTEFHES

S BT T e 8 2 1) v 0 R R EAT A A E
RS, B UIRS mm?NEe, ST R T
SRR (R2).

26 AFEFHEHE

K75 A9 B AN JE 2F B b T 1 5 4 IR 2L (R3), 200K
Ja GeTt A A B M S S AE K DL .

27 FEFHFPMHE

K BTG BIRIASE 28 Ay RN B 2F, R /NS 251
TR IRIE(FR4), B0KRJGGEit A g ZF V- E T i 255
FFMEEF ARG

Table 1 Comparison of regeneration capabilities of different explants from Lilium bakerianum var. aureum

Treat- Explants 6-B,°7\1 NAA71 No. of Survival No. of in- No. of induced callus
ments (mg-L™) (mg-L™) explants rate (%) duced buds
1 Bulbs 0 0 8 100 0 0
2 Bulbs 0.5 0.5 15 80.0 3 11
3 Scale 0 0 30 10.0 3 0
4 Scale 0.5 0.1 10 30.0 3 0
5 Scale 0.5 0.5 30 0 0 0
6 Scale 2.0 0.5 30 23.3 2 7
7 Scale 1.5 0.5 10 20.0 2 0
8 Callus 0 0 13 231 2 13 (browning)
9 Callus 0.5 0.1 30 83.3 53 30 (swelled obviously)
10 Callus 0.5 0.5 24 62.5 46 24 (callus proliferation)
11 Callus 2.0 0.5 15 80.0 14 15 (bulbs differentiation)
12 Callus 1.0 0.1 22 81.8 71 22 (budding obviously)
13 Petiole 0.5 0.1 118 5.9 0 7
14 Petiole 0.5 0.5 60 6.7 1 3
15 Petiole 2.0 0.5 60 0 0 0
16 Petiole 1.0 0.1 90 4.4 9 0
17 Leaf 0.5 0.1 60 0 0 0
18 Leaf 0.5 0.5 60 0 0 0
19 Leaf 2.0 0.5 60 0 0 0
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28 MHEEFARER

R 75 15 B /N — BUR /N 25180 1) /N 9 22 7 K
Fi IR (R5), 20K )5 Gt 8 2= 7 K A5 HoF g %
ERAEL.

29 REHBER

F 55 TR 1 I B T I AL MR 20K 5 BUH 1000k A 4R
B, HERAKGELRE R, $l T4 R EX
BRI (Je B S =11, vIv) I8 35 SR IR AR,
BT N LAGER AR IR, 3R 5182 R,

210 HUESGITSR
7555 (%)= (H 2 AME AR SRR 50) % 100%,;

18 B 3 K =1 U ZE B B R R

ANTE ZF V1 T B 2R 3 = 1 2 T R 5 25 S A
FeFh AN TE B

L EN YN CEACI DN ERER o Y NGIRER ) N
i A%

K 1 Excel 3 {4 147 #0443 Hr, F Ducan’s i &2
W ZE VLT 2 LR .

3 #R5iTie

3.1 AEEBLIMEKRBELEREN LR

PR R B 75 3 b B ARV B & AN [F) A A I 5 545
SRR, 5 A8 0 M s B D > > i 25>
> R (K1) @525, 85 (KI1A, B) X HARE S A
E BRI H SV, M ANBEE S A B R
P ZR, A@ G E R IMERTE LR 57 5 35 Re
B M A KRNG5 . AbFE12 (6-BA/NAA=10)@ (202K
TEiG R, Mm%, 4hF9 (6-BA/INAA=5) @ {41
BUEIE R i, WG . 1X % W]6-BA/NAALLH i
FIT &3 HE B A @G AL A E 2E, 6-BAN-
AALLAE G ) T & AR VE B A 1 @ 22U 5

32 AREEMEETFHIRE LR iFSA%
HAMFEFHIR I

BRI IRT R, Fr ok )7 39 JF e ¢ B8 20 T8GR,
20K i g s A gl, FREAA
NG . 30K A FRAL T AN E 25, 4k M1 (1811

B SEIEE A& R AR R AL

(A), (B) S ES; (C) BHALUMUAEHR; (D) AE
I, (E) AEFTES/MEZ; (F) FAEMK (G) MR,
(H), () ®#%. Bars=1cm

Figure 1 Establishment of plantlet regeneration from
scales of Lilium bakerianum var. aureum

(A), (B) Induction of new bud from scales; (C) Differentiation
of new bud from callus; (D) The multiplication culture of
adventitious buds; (E) The forming of bulb from adventitious
bud; (F) Regenerated plantlets; (G) Plantlets rooting; (H), (I)
Transplanting. Bars=1 cm

C). 40K JG2EMAKABM . 250k 2 Wi AL IE T,
i i A 40 G R I, AL HE3 (6-BA/NAA=10)1%
SRR AT (K2), F53H1E50.0%, SH ML
ERRE . UM DR INGAHT (b HE4), 5%
N0, RHGAAFI TS e ALE T A 18 /1.

3.3 AEEMEACET T R b3 A EFIEERN
p A

ZENAE KA IR SR e i, K 3L B R 2,
PRGBS 7R AL . 20K Ja /N EREER IR, S AE T A&
B NN A NEE S =R N TE U N3 |
(F1D). AR E AN [FIEE LE 1 6-BARINAATT A 52 2
G R 2 S B3 (K 3) . AL FRANSE ZE A AR AR
m HAE T A KA, 78 e 8 Al 1 3 i 6-BAFINAAK
FEFBATN T A€ 2F 1G5
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F2 WL RN G ALE A A8 O YR
5E 2 [R5
Table 2 Effects of plant growth regulators on the induction

of callus and adventitious buds of Lilium bakerianum var.
aureum

Fz4  HWAEKP RIS SR AALHE G A EF TSN
AL
Table 4 Effects of plant growth regulators on the induction

of bulb from adventitious buds of Lilium bakerianum var. aur-
eum

Treat- 6-BA NAA GA; Induction
ments (mgL”") (mgL") (mgL™ ratio (%)
1 0.5 0 23.3+21.00 b
2 0.5 0.1 33.316.00 b
3 1.0 0.1 50.00+10.00 a
4 1.0 0.1 1.0 0.00+0.00d
5 1.5 0.5 0 6.70+6.00 cd

ANA/NG FRFRIRAEP<0.05/K FER T .
Different lowercase letters indicate significant differences at
P<0.05.

RT3 HEWAK TR ST AEE A A A E A IG5E R0
Table 3 Effects of plant growth regulators on the multipl-
ication of adventitious buds of Lilium bakerianum var. aur-
eum

Treat- 6-BA NAA  Proliferation Growth state
ments (mg-L™) (mg-.L™)  multiple
1 0.5 0.1 3.871+0.24 a Strong
2 0.5 0.5 1.87+£0.18 b Sparse, slightly
yellow
3 1.0 0.1 1.06+£0.17 ¢ Sparse, yellow
1.0 0.5 1.23+0.09 ¢ Sparse, yellow
2.0 0.5 0.9340.24 ¢ Sparse, yellow

AENE FBRERREP<0.05/K P 2 R .35 .
Different lowercase letters indicate significant differences at
P<0.05.

3.4 AEEMEETHRE LN FREFES/N
BEERIR M

HZE AN S R A 2R BT AR I K, T R 8 25 (]
1E). 30K 5 FIRETE 25 IR (/N8 2540 A 1) A AR B 7
B, APV S EEEEHUR 2 (164.7), RN B ARER, A

RS WA TR B AE TR A 05 25 K K A AR AR R

Treat- 6-BA NAA No. of in- Growth state
ments (mg-L™") (mg-L™") duced bulbs
1 0 0.5 1.73+0.23d Sparse leaves,
thick roots
2 0 1.0 4.70+0.46 a  Sparse leaves,
thick roots
3 0 2.0 2.47+0.00 cd Thick leaves,
thick roots
4 0.2 0.5 2.80+1.00 ¢ Yellow leaves,
rootless
5 0.2 1.0 2.03+20.32d Yellow leaves,
rootless
6 0.2 2.0 3.50£0.42b Strong leaves,
thick roots

AENE FRERIRIEP<0.05/KF E R & .
Different lowercase letters indicate significant differences at
P<0.05.

TWERREAT IRy, ARSI K (R4).

3.5 AEEMEIET T RE L/ MEER KR
EREYF M

AN R0 R S5 TP AR 2EAR, 20K J5 1T 43 A 4R (1A
1F, 1G). LA H#1-3 543 4-67] 51, HHEYEK
VAT AR JE — 5 B, RERE R B T A R T 2
K, EREFEREE 120 gL', MRS M, AR
R, RN R S R B SR IR TN
2K (RB). LIRALTEG. 7. 8T %, REBEIKSE TRE
260 g LT, NAAJKR AR, /M50 K ROR F
KARVUBR LT o AL B 7 v i 22 J KA Bl e e, HL % 25 i
oy AR, P IR 5 S AR G i 2K K K
AR AR 7R

Table 5 Effects of plant growth regulators on the bulb expansion and rooting of Lilium bakerianum var. aureum

Treatments MS  Sucrose (g'L7') NAA (mg-L™") IBA (mg'L™) Swell times Growth state
1 0.5 120 0.3 0.1 2.63+0.35b Withered leaves, thick roots
2 0.5 90 0.3 0.1 1.9410.41 ¢ Sparse leaves, thick roots
3 0.5 60 0.3 0.1 0.57+0.29 d Rootless
4 0.5 120 0.3 0 1.57+0.06 ¢ Curly leaves, black roots
5 0.5 90 0.3 0 1.5810.14 ¢ Thick leaves, thin scales
6 0.5 60 0.3 0 1.001£0.25d Thick leaves, thin roots
7 0.5 60 0.01 0 2.78+0.19 ab Thick leaves, thick roots
8 0.5 60 0.1 0 2.67+0.33 ab Sparse leaves, thin roots

AFE/NG 7 RRRTEP<0.05/K FZ 7 .3 . Different lowercase letters indicate significant differences at P<0.05.
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3.6 REEBR
B AR E AT, 7TREEEM A, RiERIA
92% (KH, 1).

3.7 itig
AR R A PO B B A AR KR
TRAFEEI B BB X, AP B E G 02 R 8
FZHA, HiFFERA T, @ H SRk
HAE R /A7 7E Z 5 (Nhut et al., 2001). BahrAll
Compton (2004) A N AME MR, 37 T 8N AN[F] %
A E A A E S AR R, ARSI H22%-90%,
F AN [ B R Y (R A A P AR AR 22 R AR K AT
GHBERTR, FF SR G RE LT BT AR AR, (RIR
FRAR T mndg kA (E 548, 2006). RG5> 10 ik K
EiE, SEAAEA AW 1S %N50%, KEES
5 N64% (£77°, 2015), R IEACH & 115100% (%
BRIVREE, 2004), ATk AR G B A A A R A
HMEFERIK o

WEEOT, ERGHSEEFRYIY, —ERER
R FZEYTRFE T B HL A K SR
JOTE B B A, HOHGAE K R IR(IAAL NAA, IBA
H12,4-D) 5 41 i 7 2 K 3K (6-BA FIKT) 45 Bic 1 H
(Karalija et al., 2010; 7K/H4L5%, 2018), H/DHCRH
MR AT AT, QA 2,4-
D (Ault and Siqueira, 2008). A 7TiE I HEENAA
(0.1 mg-L™")#16-BA (1.0 mg-L™" )& B AWK EERC EL, A%
WHESFHRREESFEA G BMGHS, HEfidsing
PR TE BRAS TE 2

LA E A IMEAE T 68 0 W BRHET A
ALY > % > 2> nt >l X E5CREE S
LW E A (BT 75, 2015) L S i v A S ki
Fi(® R EE SR, 2000)AfF ST 45 R —8. A5 S
e AL S BT RE, E R R A R A A
F, TR AT A0 T RO A 2 2R 1 e ) L Bk
55 HACEE G ML E S S B A E ST 5 =R
P, A ERT 3t — 30 73 A0 A3 B0 AN 58 2F /) Bk
2. HERT & EIEEE G AR 5 DL A B R AR
S
B R s S5 1% R R 7, REREERE D S5 7
o 3 5, VK Y B 10-150 gL, AR

oK

AR EE TRV, 0] LL4ERE4 215
JESPH7 o TRERE R P S0 B B 0 25 KRR . AHF AR
B, mi FEREREAN R T oAbV i A i 2R K, MR
Rl S R B 2 85 0K, REREIR I 960-90 gL i %
AR IR UT o AR b R (0 2R
FEALFR A, 7E A 5 V00 [ L i 5 47 b~ 17 1 R A
(REHES, 2015).

ARHFFE DL 4 B ARV A % R N A, &t
14JF AR, TR SR HS A ER . A
A ZEIATE . TS ER AR ARSI R, AR K g
R dH B v, 6 R A R 7 B R B AT 1A 25.3
(50%x3.87x4.7x2.78). 5 HIREFAM L, AW T7
PR = T ST E S B R, 4 T 5
I R], A b A N P A A A R AT Dy R R R AR
A7 BRI TR Al S ) L B B, R B R AT {2
BERE R E AR ERIREE

SEH
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Plant Regeneration and Rapid Propagation System of
Lilium bakerianum var. aureum

Wenting Zhang1, Yanhong He', Ning shu’, Jingjing Xing1, Baojun Liu'
Manzhu Bao', Guofeng Liu
'Key Laboratory of Horticultural Plant Biology, Ministry of Education, College of Horticulture and Forestry Sciences, Hua-
zhong Agricultural University, Wuhan 430070, China; “Guangzhou Institute of Forestry and Landscape Architecture,
Guangzhou 510405, China

Abstract We investigated the effects of different explants, kinds and concentrations of plant growth regulators on callus
induction and plant regeneration from scales of Lilium bakerianum var. aureum at tissue culture. The medium MS+1.0
mg-L‘1 6-BA+0.1 mg-L‘1 NAA+30 g-L‘1 sucrose was suitable for inducing adventitious buds and calli. The medium MS+0.5
mg-L‘1 6-BA+0.1 mg-L‘1 NAA+30 g-L‘1 sucrose was suitable for adventitious bud multiplication. MS+1.0 mg-L‘1 NAA+30
g-L™" sucrose was optimal for bulblet formation from adventitious buds, and the optimal medium for the growth of bulblets
was 1/2MS+0.01 mg-L‘1 NAA+60 g-L‘1 sucrose. We provide technical support for germplasm resource protection and
rapid propagation of L. bakerianum var. aureum.

Key words Lilium bakerianum var. aureum, tissue culture, plant regeneration, rapid propagation, calli
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