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UTRHREE LK, K5 H450046
R 24K NP B 15T 5 2R T 44 T ) B85 s, 8450046

FE: A (Lilium lancifolium)8 i A SMHAR, FER 8 7 R L5 25 09 68 ) BAi4h & K7 F 3t A
R F WA ARG Hoh. SRRV AT ETHMEA FFRTFRARR, HFEH8%; RERT
¥ 3 7H 3 R 3L HAMSH0.15 mg L& K & (thifenolone, TDZ), 3474124k 4 6.45, K ¥ R4, ZiE ARG FIEAL
2 1/2MS+0.1 mg-L"' & T & (naphthylacetic acid, NAA), A &% 4 100%, A AREXF|8.1; RAESBAR AT KL

A+ :#erE=1:1:1, REFE H85%, HRKF4F,
X BRIA: B LALURN R A A AR

&S (Lilium lancifolium) NE & FHEY), LT
RS T N2, 22015k (R E 258 ) e
B G —, BAFRYEM, 1EO2 0 r1EHH,
ATYRYT P RE I, 57 W I, R i 4%, JRHIR 2 45,
H PR DL IR S ([ 24 80 2% 1 222015) . BIACZG B
FHIRARY, B ESAEEN ST, 20 &
VIS By R 55, H A S SR AL A4 G % (PandE2017)
TR (FBRK-2009) B (325520185 SR
#MeSF2015), PEIMKE(Zhang%52014)55EH . 4h,
LFHOA B A M A& AN E.

EERECS IR SRS N E N S YT
B AR (35 H2019), (HKIHTE S5 5 53K
FLEHH AR G R L A MR A, Bl
HFH B AR R AR R OR, P E R R B
EAGTE . T LS55 8 G P
R R AT AR A0 P E W, PR O R A e R
B, TR PHEF AR SR, RS0 R SR, LA 2 )
oK. AR AR G FHH R R H R i IE
RZ, HEATMRE L~ RGBT E A R,
T3 S5 W AA R R ZE 7 o AN 98 DA PR 25 5
ARk, X H AT T REIRAWH T, B
WINGPHAZ\ B Rt — B R B s vk

1 R57HEE

L1 it
S8 FH 6 P (Lilium lancifolium Thunb.)fg 25 %
B 24 28 1 B, 22 0R) B T 2 24 R 22 0 55 4L 204%

12 7%
12,1 ARSI EFIFES
LRGP L R AN Z TS WA AR BEY
figh v, g B 25 B bR A0 B AR O B G0 T TR U AT
R0y B AN L, 2R NANE, RIRE
3. 4RERTZ, HARW AL 7E AN
J&, ABAL T A B 8525 v R e A R T, RIBS RO N
M, ¥ 2 FEBR . K I B85 2K o3 0 BT A
KR 30 min, EHRKMHE3 hjs e TR
& Rk E TR BN T 5%k IR 30 s,
ToR KM BE3 IR . 2 J5 1E 5T B 53 HON 0. 1% T R ¥
W HIRE10 min, JEEKMEESIR. HICHEIEL0R
I T F 6 LK RT, BEEZE R 5N
Eoy FEAEYIEIN0.5 emx0.5 em /e 45 ()
JrH. I s ZE 4 R BIMSH2 mg L 6-F
SRS (6-BA)+0.2 mg- L' NAA+30 g L' e b+
6 ¢ L BRI 7% I, 43 dWEE—IK, 30 A5 4t
BT 3, AE F BB G RS 0.
1.2.2 TEFHNILTE
6-BAE5NAALE G0 A E 2F AT ARG TE: ik
A 35— B R AN E 2, DAMS 2R AR IR 2,
WE AR E6-BA (0.5~1.5 mg-L)5NAA (0.05~
0.2 mg- L) L2 s A BE (85 77 2 4 5 NB1~B9),

WFs  2019-07-30  f&E  2019-10-25
B/E POl SO R R I BIH (2016).
# IFAEAEE.
* JLENEAE#E: 75754 (suxiuhong80@163.com). F &k
(yinsugai@163.com).
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TRFL6-BA 5NAAX & FHA 2 2 4k AR I FE X 52 i,
B 7230 dfi, WLEEASE S A A o

TDZX A 2 AT AR AR A i B 34— 3
HEBUFAEZE, UMSNIEARE IR, B B
JETDZ (0~0.3 mg L) L2 84 Ab B (1% 37 e 4 '
HC1~8), R FLTDZAT 5 FH AN 78 5 4k ARG FE 1) 50,
F53730 dJ, WLEEAN S8 2 G E 0L«
123 £RIFH

IS Iy 4 7% (activated carbon, AC)i5 A4 AR HX
KA—5, BLIN2~3 emfIARE ZE, PL1/2MS NFEEAE
B, WEAFWENAA (0.05~0.30 mg-L™),
IBA (0.05~0.30 mg- L)/ n1 g L& Mm%, 3%
RO AL FE (5 77 544 5 WD1~D6), 30 dJi5 M &2 HHE
PRAEMR K AE KA, Goit AR BRI AE R,

RISINTE R FAM: KA, w4
2~3 emf{IARSE L, LA1/2MS A FERES 973, B AR
R FENAA (0~1 mg-L"). IBA (0~1 mg-L"), 3:41
FROA AL B (35 77 3 2 5 NE1~E9), - AbFE AR N
TEPEIR, 30 dfF LA MR A AR S AE KA L, Seit e
REAAER R,

DA 3R 3L IN30 g L EERE, 6 ¢ LB i
#1, pHAE I %25.8~6.0; =il =1k R K20 min; £577
F A IR (24+42)°C, IR E48~53 pmol-m™s™,
JEHAIT R 14 hed s AME A BUM 5 3 b 2 BE AL
BT, WA MER, SN ER .
1.2.4 YLK

U AR G K A 1 A P AR RS B AT R
Yk, BARERIT: 1K, BB RN T
R RFRES, H2K, A D4, (AT HH
FUB, B2 do 2 JEBUT B D4R 2E Y1104 d; &
J&, P B SRR 1 85 B AR B 3 IR A% R B3 AN R
HEFh(ERLE2ERE=1:1. @B E=1:1.
B E B A=1:11), BRI 208k
30 dfE WA KAHN, Fiit s R . B sEE
N(24+2)°C, W JE (5045)%.
1.3 WG+

WIARATE 2 5 5 R (%)=(15 3 A E 2 AME
PREUFEFRSME RS> 100;

HME PR T B (% )=(15 Y AME AR B Fh v E
%0)x100;

AN TE ZFE B 5 B=1 A B S A B R A E
(ESAE

AR R (%) =(EAR A E 2R B/ B A 2 3 i
#0)>100;

AR B = AR S B B AN S 2 S

T8 H% T 22 (Yo )=(F% H LT R A0/ #% 4% e £ ) >
100.

¥ FiMicrosoft Excel 200341144, SPSS 23.0
BAFEAT 75 2 53 T RN 22 1 L 29 A1 (Duncan’si%) .

2 LR

2.1 REIEBLLES 3T A EFIF SR

1 LAT %0, AS[RIERAL 145 P16 7 3 RE 75 5 1
AR BEZE ARG RS dE HEith a2 A
LM NG, 10 dEAEY) DA% EBA G
KRR AD, 15~20 di' ot A e 28 (). 30
dJE Gt B AN 8 2R 5 S RE 0, AT A PHBEZE
BRI PR >ANE> N B RZ P8 R
H>dE > B, AR, RN R %
FiESREE®%). HIFAEFZB4D), HKH
fgor:, Hyg LA BUR, #oh 2 N E oA A FHE=R
RESAEF B AETRALGRD) . Bk, 15 5% &
BCAINZEE R P RSN R R
2.2 EPERKIATFIFHLERRESEF T EFIG
JERIFZN
2.2.1 6-BASNAAXS A E SF1E5ERY S

HI 20 &1, A[EHKE6-BAFINAAL & Xf 45
FHANE ZEHTE SR AN, 4 NAAWKE 750.05 mg-L”
i, B 6-BAMREE I iy, AN I8 55 S T
A, M6-BAWKEE N1 mg L, HEFH 50 B HROK,
N1.954%, Wt T 2 R AT, R, AR B
FREMALILR(E2). HEEKE-BAM
NAAH G A E F I ZA =, AE FKANEE
2-A~D), HHNAAKE N0.2 mg LI, HFHAE
I AR (KI2-E), HREE 6-BAWKEE 36K,
FAL IR IR S, bR H30%M% 5% ] 4,
HALIL S E5NAAWK B VIFH G, H 56-BAENAA
MR — 2R R,
2.2.2 AELIRETDZIS A ESFIEER S

N T PR RIS T E A E S IGBE  A
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Table 1 The situation of adventitious bud induction
Y5 % Fi SRR FHFE/ % FFAE F A V593K %
Al N 20.0+11.2¢ 1.00+0.71% 43.8+£37.5
A2 HNZE L HER 65.0+28.5% 8.00+4.30™ 0°
A3 ANEL TR 80.0+11.2° 11.00+£5.87 25.0+0.0°
A4 FE. B 25.0+17.7% 0.7540.50¢ 0°
AS HE. R 55.0+37.1% 5.40+3.97%% 0°
A6 HE N 85.0+13.7° 8.40+2.88™ 0°
A7 WE. L 37.5+32.3%¢ 3.004+2.65° 0°
A8 WE. 60.0+22.4° 4.60+2.07" 0°
A9 WE. R 75.0+17.7° 6.00+2.55™¢ 0°

PR T BB EZ, 75U 5 AN RN S TR 2 57 5 (P<0.0.5), FR2~5[H It

K1 852 7 S A E 2R L R
Fig.1 The procedure of adventitious bud induction

A R GE R (5 (); B: 3:R03~10 dJS IS (8 th B GA R ORISR (); C: 510 dAH VIR A4 E GRRAR Mk DL E:

% 1 i 3 A E 2
K2 6-BAENAAXTANRE 2 HAHH 175 M)
Table 2 Effects of 6-BA and NAA on adventitious bud proliferation
%' 6-BA/mg-L" NAA/mg-L" BT R AR
Bl 0.5 0.05 1.55+0.48"™ A, W, T4
B2 1.0 0.05 1.95+0.60° MR TEELAC, R
B3 1.5 0.05 1.90+0.28° MR TEELAC, R
B4 0.5 0.10 1.75+0.40™ AR, G, R
B5 1.0 0.10 1.55+0.27™ AR, W, R
B6 1.5 0.10 1.90+0.45° A, WA, g
B7 0.5 0.20 1.00+0.31° AR HAE, KB, B 2
B8 1.0 0.20 1.20+0.54™ AR HAE, R, B A
B9 1.5 0.20 1.3540.14™ A FLAE, R, IR AT

K2 6-BASGNAAA [FIEC LA TE 2 1 58 ) 2
Fig.2 Effects of 6-BA and NAA on adventitious bud proliferation
A: B2, W4, i B B4, BRI AEER, iR AT Co BT, AEZFRE/N, IR 5T D: BY, AR L, A5 E: B7~BO, AR o B AL

E: A{LH

d
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AT P IR B, AR S S5k F A R BE 1
TDZHAT AN E G E S . HRITA, £
J6. [ PN BB TDZIR 5 136 0, AS 72 2 (1) 36 BE A5 400
K, MTDZHKE H0.15 mg LB, 854 (%505 5 5
K, N6.451%5%, HBEAE F KA, v 2 (E
3-C)o (HUTDZIKFEAR SR NS, A e 2 58 5 15 2
LR B, IR 0.3 me L, LA ALEL
o WRAMIF LRI, AR JE I TDZI% S 345 A &
Fo AR S, YRR E M TDZH AR T4
FHEOAEM . B4R 5, FIFHTDZE S5 AN 281
VB 6-BA ENAA &7, KB .
2.3 EMRSEYME K AT TS ERZID
2.3.1 HIEMRETIIBA, NAASTER A ESFEIR
=ppA

AT 5, LA1/2MS yEEA R 73, Aini
g LG R IBAENAAK A B E FE A E
TR, AR ZE N25~35%. IRIKEENAA S 4E
i, IR, FEENAAWRE T &, AR R, R
. IBAWREE NO0.15 mg L AER R, BN
35%, AR, HRHUE. Wil g LSRR S 4

R, AEMRRAL, A 2F LT R AT R IR (B
4-AFIB).
2.3.2 RAFMEMIRITIBA, NAAXNES N EF4E
HRAEYRZ 0

BT PRSI R ZE, FEBIT RS
TR A R, WA S R LR G AT T 5
FHEMBIRF L. HRS T, ZBRIE MR G, A
WEMIBA. NAAXT A AREEH . H,
NAAG S AR E LT, YNAAKEE 0.1 mg-L
i, AEAR R N100%, AR50 = 8.1, IR R KIA,
KAAAF, BEENAARE 3N, AR EE 8%
Mz R, HARD, REAEHKARE. 5
NAAMH R, IBAXS AP AR MR 28305 Bl o IR B T 3
TG, MIBAWKE AT mg LR, EREFN
100%, EARFN4A.6, IR R KIE, KHAELF(KS-C),
B R T G 438 PR T YIRS 3R
2.4 YLK

W T (1 7 2 R RS R ik ot L 5 R e A AL 355 v 1)
RS R, B59%30 dJ, Siit 61 AR R AR (E3 Al
AREFCEFR LB A=1:1. @1 BE=

%3 AR FETDZA A 2 2 MR

Table 3 Effects of different concentrations of TDZ on adventitious bud proliferation

%' TDZ/mg-L" ST AR

Cl 0 3.90+1.20° A HLAE, A AR

C2 0.01 3.86+1.08° A, IE G, AR

C3 0.05 3.21+0.87° g HAG, A b

C4 0.10 3.97+0.69° g, IR, TR

Cs 0.15 6.45+0.30" e A, ToAER

C6 0.20 3.34+0.81° g, BE A, TARAR

c7 0.25 4.37+0.92° g A, TBAEAR

C8 0.30 3.09+1.20° 5, BEA, LML, ToAEAR

A: C1, AFEZR D, W78 HAH; B: C4, AE 2/

EB xﬁ],&fﬁTDZXﬂﬁEﬁi@yﬁE@%uﬁ

Fig.3 Effects of different concentrations of TDZ on adventitious bud proliferation

S IH5E, g C: CS, g 2F 2, i3 K, KA 4f; D: C7, AE 2R/, i 58 Bk
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4 TN g L ACHT R A KA 5 7005 AR 52 2 AR AR A B v
Table 4 Effects of plant growth regulator on rooting of adventitious buds with 1 g-L" AC

% s NAA/mg-L" IBA/mg-L" AC/g-L" HEARZE /% AR A% AR
DI 0.05 0 1 30.0£27.3 1.2+1.1 MR H D>, gik, L5 K3
D2 0.15 0 1 25.0+17.7 1.0+0.7 LY REN )
D3 0.30 0 1 25.0+17.7 1.240.8 R, K
D4 0 0.05 1 25.0+20.4 1.0+0.8 R, 56
D5 0 0.15 1 35.0+13.7 0.7£0.6 FRAR >, 5
D6 0 0.30 1 25.0420.4 2.0+0.7 Rz, K

B4 AT g L ACHT R A AR A5 R0 A 5 2R AR AR R

Fig.4 Effects of plant growth regulator on rooting of adventi-

tious buds with 1 g-L"AC
A: DI, D, 1B B D6, MR %2, I B R K.

L1, xR E=11LD)F R RIEE, 4550
H55%- T0%- 85%. FHorp 5L IC b o E 7%+
B ERA=1 LN, B AR R BOR, Bl
Bek(El6-C).

3 7ig
3.1 BELRREIUMNER T EFIESHEM

AL IR, SMERES A+
L, N [E] B AR AT ZH 2 IR R RROGE 3 2Ok

5 ARUNINACI R AR5 FINSAS € 28 AR s
Table 5 Effects of plant growth regulator on rooting of adventitious buds without AC

%5 NAA/mg-L'  IBA/mg-L’ AR /% AEAR B % AR
El 0 0 65.0£28.5 1.7£0.4% HER BT IAEAS, WD, K, 4l
E2 0.1 0 100.0°* 8.1+2.8" HEFHK I, IR 2, 5K, ot
E3 0.3 0 95.0+11.2° 6.6£2.1° HIFHK I, IR 2, 5, Ri%
E4 0.5 0 100.0° 5.842.9% HEFHK I — M, W2, F, %
E5 1.0 0 95.0+11.2° 3.8+0.7" HER TS — M, IRms D, B, i
E6 0 0.1 30.0+11.2° 1.240.5° HEF B IAAL, WD, B
E7 0 0.3 17.0£14.1° 1.5+0.5° HEFHTR IS — M, WD, Bihs
E8 0 0.5 95.0+11.2° 5.3+£3.4% HEFHK B, W2, 15K, iR KA
E9 0 1.0 100.0° 4.6+1.9° IR KA, ARG 2, I5 K

PS5 RSN ACH R AE A R 15 700508 AN R 2 AR AR 1R 52 )
Fig.5 Effects of plant growth regulator on rooting of adventitious buds without AC
A:EL EMRZ, 5K B E9, RIK, 1825 C: E6, MUBIZ A, U HERIEK
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SIENEE iRy 2 da AES A
Fig.6 Effect of different substrates on survival rate of Lilium lancifolium
AL, KA CE R R BHAE=L1D; B K@ 1 BEA=11); C: 12, KBIF(EF i R BHea=1:1:1),

HEMAEH . B R e, Fif 3R
E>ANE>N I, TR E> B, A ME Ay T
JE X5 R AW RS R —E (552013 A
EN&52013), BbAb, RS SRR, 6% 5 175 e hh
E>HEFNZ, Xl RetH TANZ R KN R R T
s, Bl B MR ECR, 3B AH R
BT, HingeRiE. SR B E TS B
RIGEHOR 2 B R ASRefEH, BRI ATt Ah =
fighe v FROTH B3 2R A AT AL, A5t LR AR T B R AT,
T A 45 PR T A B B T — 2 8 K
3.2 ERFEFHETHNBALRR

HA AR B FREREH IR, 1E
RAEFHE W H L5 T 52 N W (5
2004). HEAIL G R A8 2 B AR R R W
AP T S A R FEAR, DT S0 R R
SZRNE R, HWHRREFRH AR = E R 5
DRI A5 R 52 25, HG w4 A A T 0 551 ) b SR AR
A E AR A EERER . W
(2014015745 H10.1~0.4 mg- L™ £ 2k v S E Ak
% (Gerbera jamesonii) WA £ 1 I LI &, H
b6 2 RO IR B T, AR BRI . A
(1997 Ft R I ik BE 12, 4-D 2 {2 3 KERG (Oryza
sativa subsp. Keng) AL E B KA . BRI 2%
(2008) I\ J9 i FINAA (0.05~1.0 mg-L™) i G
(Physalis alkekengi)ANiE 25 1N, AN 7E 2 1) FL AL AR AL
e MAh, AL E M RAE S FRIR A B Rt
H R TG 3R SRR LA R (B 1985) . ARHIFFL
PL6-BA 5 NAA —# A X &P E 2 i A7 3 e
TR, (UNAAIKRE 0.2 mg- L', 5+
I G BANHIA 2 K, AR @ik 230%,

ENAA R HAIR S, ANE AR HIEALILR, Ul
HINAA [ BEXT &7 A E 2F A A voe P AR
A, (ANAATEZIKREE T, B 6-BAIR BT = A {3
HITFEAK, 26-BA/NAANT.SHE, FIALREAR, N
5%. i ZHF M HLEX S A & — 15
Wi o 3 — 200t 50k LA TDZXS 46 FFAS 8 2 AT
WHEAR, AL EARTE R, (Y TDZIKEE H0.3
mg L' M AL AR € 2. sikok%E, TDZ
YE RGPS B F G HE I A KW, AR K 384
6-BASNAALS &I, [Rltl, BFHREMR R A E
BB RN UCR F6-BASNAAYL A, Wi FiTDZ
DLIE B BAR R . (IS, fEANE F S FE ) it FE v,
HPE(2016). M FIF25(2013)K H6-BASNAAYL
BAEF AR B ANIG, XFTHE6-BAENAA
CHEMRES AR . AN, iz R, AR
IEMS+] mg-L' 6-BA+0.2 mg- L' NAAJ)4bF
AEF R AR, E¥ERE T 1% A EE
TAEFARHIMEMIR, XAl 5 HRG T
TR BE R 4% S R 2 %
3.3 EMRMESFEFIFSERNZM

ANGE BF B AEAR 5 5 A2 e 4H 35 1 7 R S 1Y
K, R VYR AR EIZPIRY
—, DAAEBI 5 3 B AE AR RS 3% 8 b i N3 R i T
DABR AN 2F B AR AR 22, a3 @55 (Q019)ERE 7T &
WA Rl (Dendrobium nobile) AR KB, ¥sin2
g LE MR R AR AR, AR AL, Pt ss
(2019)1E W5 % (Vaccinium corymbosum)if i £ R
xR FE R IIN2.5 ¢ L NETER I, HRR R HLi
FUH:, F R 2 . HRER(2007)38 B R A
P& E G (Lilium) W8 H AERACEHRER, H2
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AW TR I P A AR5 0, IS Pk 5 E40
B AR, AR AN 35%, ERECA2, TMhTE
AT INTE R FINAA (0.1 mg-L)F 3 A% s
i5100%, BN, o Faf s, BARE MR A]
PEdE 2 BHEY I AER, (23S P w8 AR
NAH], X ] fg 5 % PR R TR 5 5 AR AR A A AR
KW ok, W] RE 2 WG PR I N el AR 15 7 2k
FE S, (AN G PHEARVLE A B A, )5 3

At — BT R . B2, AR
P A BGRINE R -
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Establishment of a high efficient rapid propagation system of Lilium
lancifolium

ZHAO Chunxiao"*, WANG Chunyan"’, SU Xiuhong"*", YIN Sugai"’, DONG Chengming'”

'Henan University of Chinese Medicine, Zhengzhou 450046, China
*Collaborative Innovation Center for Respiratory Disease Diagnosis and Treatment & Chinese Medicine Development of
Henan Province, Zhengzhou 450000, China

Abstract: Different parts of scales of Lilium lancifolium were studied to induce adventitious buds, the results
showed that the lower part of the middle layernduce was the best part to induce adventitious buds, the initiation
rate was 85% and the number of induced adventitious buds was 8.4. Hormone types and concentrations affected
the proliferation and rooting of adventitious buds, the optimum medium for proliferation was MS+0.15 mg-L"
TDZ and the multiplication rate was 6.45. The optimum medium for rooting was 1/2MS+0.1 mg-L"' NAA, the
rate of rooting was 100%, and the number of rooting was 8.1. The best substrate for domestication and trans-
plantation was nutrient soil: garden soil: pearlite=1:1:1, and the survival rate was 85%.

Key words: Lilium lancifolium; tissue culture; adventitious shoot; proliferation; rooting
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