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WE 7 EHEO% (Helenium aromaticum) £k B 5 & AR, HSORETFAUEERIE, LW A HRHEY LS LR R 4T
PR, H B ATz 6 AR R R AR R BT . RS O A O A B AR AR AR, DR ZEEURN R BRSO A
i, HAT25 WA R E LARRERILMAE EFE SR 45RRE, DS FHOHT F AIMEME, 5775 IMS+
0.2 mg-L™" NAA+1 mg-L™' 6-BA+0.2 mg-L™" TDZ, ¥3:20 K J5 i 4115 3 % 15 100%, ML 115 5 % 962.10%; 4
ANEFEA T 1/2MS s 7 38 tp B AT AR AR I 7%, 16 KRBT AR 4R, HAER FN63.33%; ARG SIEFR14ARME, FFHRE
93.33%. UtAb, 5T 55 A HE 0058 1 P A2 2 AMEACKRIE . WEFRARE IR . 2,4-DAFI T 75 B HE 0036 A 8 2 105
3, EHKRERI6-BAFITDZAH & ReA BULHE 5 FHEORHAE F M. WAL ESL T 07 FHE O A HIRG =54 T stk

PR R, NS B AR R BE T RS Al B 045 Bl o] T 5 28 A RHE AL & R B B 92

XEE AL, HERR, HHETR

ZuT, BAE, BRE, BEZ (2020). 75 &FH LA EABARRNET. B 55, 318-328.

757 HE00 % (Helenium aromaticum) A% £H(Com-
positae)#E 03 J& F AL, JEE TR, BRFKME
TN2A 0 idE, T FEVEELZE . OF A HE O A AR Bl
SARAE T EACE A EIRTE, B Atk B 07 &S (Gom-
ez-Gonzélez et al., 2016). It4h, FHEHELH A K
EOO AR R a5 2 A=, B 25
W F AN {E (Bloszyk et al., 1975; Bierner, 1978;
Alamgir, 2017). &4 M1k, BEREOHHERR
AR ILARIE . PRI, S0 A HE O A I B AR AR R R
STAEMEYIE RS . T 7 S E E MR 4 UL 7T A&
Pem A HMERA 0 R L.

S RHE ) & TR R s R I R —
HRAETT Ak Z N EHEF A TR R — R 468 AR 7
4 (Chen et al., 2018). H [E &} 2 B E AH 4 &
B3 01 23 (1984) % 55 BHE A 73 D9 & IR AR ATE R
TR AR ICRIET NS AR, AT
V425 BHE Y 43 9 E IR T8 A0 IR T e B iy 7 B SR A
¥ (heterogamous capitula) fI{X 24 &R AL 5 A B A

Woke H 9: 2019-10-28; #2252 H #1: 2020-02-26

TRIE I R 8 SR 16 (homogamous capitula) (Bark-
ley et al., 2006). K, DHMRZ KT HEHEY
AR R IIBE T, WA /) %4 b Chrystal Pink
Rainbow Worth. Chrystal BronzefiiLittle Rock, H
%j(Chrysanthemum lavandulifolium). %§1£ 4= A~ (C.
morifolium cv. ‘Jinbudiao’). %47 A ¥ (Taraxacum
officinale) 1K 111 %5 3% (Saussurea involucrate) (F4E
4%, 2005; FIEESEE, 2016; X, 2017; R&EE
&, 2020). WK, KEZBEFEHEM AR L
M 2B NI A AEIRSE N AMEAR, T n— g
L RIgn e R R AR K2, BIAT i S A 4 n =4
A E ZF ) A (FF e 55, 2012; B% %, 2015;
Naing et al., 2016; &4 #%%, 2016; 1RA#, 2016;
XIEAEAE, 2017). BARH M OHRZ X T HEHED A
RIS T, R IEA RGN, BAR
(i ] 15 SRR KA FE AR R ER. %
Wil 4 B HAE ) P A 1) 2 B R R B FE AME AR S A | 5 9Rdk
HIMERMRSRCLE. FIRFM. wile. B A AL
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JIEARFEFRR MR . AN FZRHEY H T Has e 5
PIANIR], B R F A RS A . AR,
SRHE AR R R, R R SR AR S IMNAART
6-BAT] LIPS F A E HF 17 A (R A ESE, 2020).
HED HBHE NS S H AR ETHERNEE
M EEE . B, 75 LLIEE AR (Atractylodes lancea)
R KA AMEAREE, 7R I12,4-DAIKT (kinetin) il 45 2%
SHKTEEEN, ERLITERRIMTDZ (thidia-
zuron), HAVE T % 51569%, HAEASMER
EAEZF R B IR 8.5, HoANE ZF AR LA FINAA
BEAT 5 S0 A GRIRH 854, 2016; XI5, 2017,
e e, 2017). HAT, REH&FHEYI B HAEA R
B UL B e 1 e B SRAE 7 At k), HLBARE | 9ok
T ) B 23005 5 e i v L AR e 008 . ik =
XA S EIRAE BB & 05 B SR Rl gk AT B AE R &R
W, WA GEE R A RHE YD SRAEFF 2 FEE R 7T H
FRIRIEESK o 1705 B HEC A MR 75 B30k, b A
BWERZANE, BRPRAET EAEERTE. e T05
FHOHEA Z MR MR IR i, @ AR
BT R 5 RHEAAE AL AEA N2 AN E A DS O
R iRe, A EEZ Y A E .

FEAE DI AR I R b, AN B A 0 7 A A R 22
RN AR RE L FERRAIMER ., &
KWE . BT 5. R R B L R B il (P,
2014; KMBLC5E, 2018). KEFRHE I I IR Fl 2R
AR B2 IE EE 2 RE MR ARL ) A ) B R 3K . BT TR,
TDZ B A A A0 A 73 2 2 1O B E A Y (BRI i A
TR, 2003; #1615, 2019). f#FHTDZ RS LA 44
5 3 A% 2 237 AR RUAS 58 2 J A (T 3 B R 0 1
2012; ful5%%, 2018). FRZE 456 (2011)LL H Z(Rosa
chinensis)iM A4 ME M, ENAA+6-BAI LA F R
INTDZ, ReIhak1s e B m) AR, Ui TDZXT H 2=
ANE IS A — € B #EER . 7E DAL (Capsi-
cum annuum)it FONAMEAR, 5 FA E NI —
JE B I TDZ R 14 g A 4 A 237 A (A 2 27 40 H
(KR4, 2019). [FIFE, TIA2,4-DF]HE 5% &5
/N 22 (Triticum aestivum) () Ff 24 80 % (T W 2= 2%
2012), ERTFEPIMAKTIIGRE SR % LR
(Pinellia ternate)®k 25t 7= A= AN i 2 (i W 2 5%,
2016). fERFRILFINANZT (zeatin) I TDZAJ i i %5
(Vaccinium spp.)iH AN E 2 i 3 15 100%. 45 L,

B JF A HEOH AR RKEY. 319

PR PRSI AS [F A 00 T AR e s Al ok, 1t H BTR
LR FHEYI I B A R DINAA+G-BA N E B K,
BRI (1n2,4-DAITDZ) A 4R E .

AW T LA B HE A Fr . ZRB T IR S A ME
&, RINAA. 6-BA. TDZF12,4-DUYFh A4 KR T
FURIAN 1R FE T U 2H 600 55 & HE O T AR IR 52, DASRT
16 O FH 05 A B O3 B AR B AR 3G 7R, dE M
SR EHEOR AR R, DN AL ik R
SERACT . AR FVRRIR 24 FH A RO I 7 B55E JE Al

1 EYHE

SEIOM R N20184:6 H TEdL 54k 2 AR R TR A F
T4 N [ 75 & HE 0> 49 (Helenium aromaticum Hook
Bailey)f+, & T4°CLRAF-

2 IEREMSSEFFH

21 TEBEAHRIEFEH

55 7 HE O 4G T AR AR S [ B T4 (2018) I T . KK
B E R TR T EMS Ry 7R 4 I, B T b atpklk
KA GUE IR R iR #9740 3854 umol-m™
57!, MR (2541)°C, 6 WA 16 /N i [ /8 /N
gk,

22 BBBEAFIRIEFIU

PAMS Jy 5 A< 55 75 3, R 0 AS ) b 288 MR FZ 1) 2k ik
T LIHE T RASE SE IR (R) B AR
FEiNAA, 6-BA. 2,4-DFITDZ. L1t T 2504 A
RIRFERCLL AR IR 3k . BT B HE O A TE T s 25 B
PR IR N AME A, K Fr8Y%0.5 cmx0.5 cm
BB, JER FO R B IR I . ARG IR L4
1216/ k. IR EE 3R, Gtk th Bl @i H 4
(RIS 8] AR AN E SR R B R AR AR

2.3 HRER
FEAEF MK E2 omi, K HBER T LL1/2MSH; 7%
BN ARG IR U INAS [ K EE NAA [ 85 57 5t o
(#2). BFE&MF2.1A7 . LR FR15KE TR
. R ARG RITIER, ik th R i
R IR AL T

© 0000 Chinese Bulletin of Botany



320 Hi¥%R 55(3) 2020

1 HEHOLEEHHLEGE T R EF sk
Table 1 Medium for callus induction and adventitious buds
differentiation of Helenium aromaticum

Plant growth regulators (mg-L™")

Treatments

NAA 6-BA 2,4-D TDZ
A1 0.5 1 0 0
A2 0.5 2 1 0
A3 0.5 3 2 0
A4 1 1 1 0
A5 1 2 2 0
A6 1 3 0 0
A7 2 1 2 0
A8 2 2 0 0
A9 2 3 1 0
B1 0.2 1 0 0
B2 1 1 0 0
B3 0.2 2 0 0
B4 0.5 2 0 0
B5 1 2 0 0
B6 0.2 3 0 0
B7 0.5 3 0 0
C1 0.1 0.5 0 0.2
Cc2 0.2 1 0 0.2
C3 0.5 1.5 0 0.2
C4 0.2 0.5 0 0.5
C5 0.5 1 0 0.5
C6 0.1 1.5 0 0.5
Cc7 0.5 0.5 0 1
Cc8 0.1 1 0 1
C9 0.2 1.5 0 1

B AL H ) DIMS N FE A 73,
MS medium was used as basal medium in each treatment.

T2 FEUOIGERREFEIE
Table 2 Medium for root culture of Helenium aromaticum

Plant growth regulators (mg-L™")

Treatments
NAA
RO 0
R1 0.1
R2 0.2
R3 0.3

BALFRIS LA1/2MS e A B 55 3
1/2MS medium was used as basal medium in each treat-
ment.

2.4 BUBRYGT
1 F Excel 3t 47 BG40 3 . A DL & AT

5.

HER=(F S H & H LR s E A R — b 2
R TG G IR AME A 2 ) < 100%;

AR = (00 A AN E 2F 1) AL [R] — b 2
AR5 G AN AR = 5% 100%;

AR A =( A AR R/ (A — Ak B R T G ) R Ak
#)x100%;

TEAE B =TT e MR B/ 7] — b 2 o R 75 G 1) el Ak
#)%x100% .

3 ZR5IIR

3.1 FEEBRLSHFE

FEEE IR IRFAMT, J5 B O EBUE WITAE.
HIMRAE R EACRAERIE, HAaR(E1A) R AR
(55 Ak BRI TE 2B IR, MEEAIE
Lo AT ], RS S W BRI AN, e
W R gk ta(&1B, C), HALE R 4 IR E(K1C).

Bl FEHEOH R AR B
(A) Hpk(Bar=2 cm); (B) kiRiL)¥(Bar=2 mm); (C) HA/NE
(Bar=1 mm). PE: 1£jli; OV: Th4; Pl &S, GT: #E

Figure 1 The whole plant and flower morphology of Hele-
nium aromaticum

(A) The whole plant (Bar=2 cm); (B) The capitulum (Bar=2
mm); (C) Single flower (Bar=1 mm). PE: Petal; OV: Ovary; PI:
Pistil; GT: Glandular trichomes
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P A HECAG T By ZEBE BT IR R 3 A ME 4 7E 4 7]
B 77 IR 85 7R B b Lt Ak () . R R @ U AR
KEWHHE EZR. £4N6-BA. NAA. 2,4-DXTDZ
AR AR R IR, 05 B HE O35 AN [ A 1A )
REiF S H L. fEARINTDZINA &, 3l /e 1A
(14 L A ) 8] B 0 (FE 10-20 K 2 18)), L R Bt vy
(FIE93.78% LA ), Horr DUN IR 4l Al 25 BL 1 H
AR A, —MON10R A .

DU Fr oA AL IS (I 2A), 18 R PR h2,4-D Ak 3
TR A B ERE R, HERE, BEAALURE
UF; TEUNIN— € 72,4-DI Ab 3 R ik b ) ()
H ARG, AR, MNAARIKEE R T6-BART, ANF|
FRGALREK, SHASUFRE RSB, 1
WRINA1.67%. KL, 2,4-DAF]T 555 HE O 4 H
WHALNES, ENAARKREAGER T6-BA. 4
6-BARIK 353 mg-L7 IR, % 7 HE 0 3 1 405 2L 21
B ERARE, SR EIRE6-BANE & &
g EGARNE S, FHEREOH T T
6-BA. 2,4-DFINAAZL & 1135 77 5 FR 3 R A4k /N 2
TENINTDZ IS TR rf, 05 B HE 003~ 35 HE i [a) Ky
22X (#2B). TDZREER mimt, @A, A K
WEEZE, EWEEREN mg-L)YKTDZAF T4
T HE OB B A AL 5 G AN E A . LEGR N
TDZIHs 756, 75 B HE A F E G 8 RE 1k
3 A, (2 H A EMS+0.2 mg-L™' NAA+1 mg-L™
6-BA+0.2 mg-L™" TDZF#; 77 3 th & 2L BE R T
AR E S, B E RN 1£62.10%, Ui 7T 7 HE
O F R E NN — & B TDZ 185 37 3 vh ] DAk Th 7
FH/NF(E2C).

PLZE BOAAME A (I3A), 2,4-DA16-BAXT H
P25 3 RE 115 DA B A S AR B AR ] o FEAN TR
n2,4-Difjss R, BT A Ab 3 i (R 35 42 AT 4220
RIEA (EI3B), H @ 11K 100%; & ik ¥ (3
mg-L™") 6-BARFI T @AGH LMK . 7E6-BA+NAA
(Ll F IR INTDZI B e b, 25 Bt A o) 4 7
F10K, AR F151598.41% . (HFEE TDZH E (1)1
I, ZEBCI e AT BT AR, 0 2 4T M A IR L
Bt R . EBRAERINTDZIE R h I RiE S A
EH, HITDZA ZBA E F T RN . 2B

B J7 A HEO5 B A AR RIS 321

EMS+0.2 mg-L™' NAA+1 mg-L™" 6-BAKE7: 3k, #r
Ui L GE R FR57 K e tHBLZE 5, 1E65 R /MK H /N2
(EI3C), HA UMM, A 2 KNS, 4264
N9.75%.

DL IR S A AR A (PI4A), 1E 3 In2,4-D I8
% v Y R (R Ll RN 2R B B4R R (22K), 2
AR BAR; BRI IN2,4-DINEE IR, prg b
BTE20 R W H B4, HL % 5 (93.69% LA
b (E4B). mtF, 2,4-Dxf LA R A4 1
AL KB o IR E6-BARFIF T b
PR T, 1X—45 5 LA e R 2E B M i AH
[Fl. EANINTDZINRG 7R3 rp, Wt () Bk 4k, ~F
WHENIRES, HERIE80%LL L, HIERMLEA
S UL NIRRT B R T 8 R b
REH, (AEMS+0.2 mg-L™" NAA+0.5 mg-L™" 6-BA+
0.5 mg-L™" TDZ (C4)&: =%, Rl it i ]
10K, A FE 100%, H & d S 4k KR
RIT

25 b, AR LA AN R S A 35 B0 55 7 HE
OAITA . 2B MR JCR R 380 SME (A /E A [
BRSSP IREE S A4, B
() S 5 SR A AE W I 5 3 (3R B) o LE AMELAAH [ A1 100
N, ISINTDZ RS 75 HAE i L 205 Sk ] J s A 28
T3 R IR R . 3FAMEIRTETR IN2,4-D )8 7R 2t
A5 G0 e ) J SR R 2, BiWI2,4-D
BT TDZIHAR T 757 & HEO 5 A A5 S 15
VTN T VA FE B-BA ) 85 75 5 o i 5 4L SR b ARE R, T
B oA /NSRS, B IR 6-BAS RE A RUe
FEHEODKFE SO . ER RN,
N VRS 15 N TR A B SR BRI K, (HR IR BE
HROESAE . A &4 4EMS+0.2 mg-L™
NAA+1 mg-L™" 6-BA+0.2 mg-L™" TDZ#:7:5k b, 1
FE2BR B IFUE M IR E 2, TR T]1£62.10%. %
B 5 H A 7EMS+0.2 mg-L™' NAA+1 mg-L™' 6-BA
B e L AN 2E, (HAMLR K, AR
N9.75%. HHILAT L, VA A AMEARI, 55 75 HE
o35 B A P A 1 R SR A 97 RE I 7 IMS+0.2 mg-L™
NAA+1 mg-L™" 6-BA+0.2 mg-L™" TDZ.

3.2.2 miEHRIZEFEMGGZ
AT 75 HE OB F A AME AR, MS+0.2 mg-L™" NAA+
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B2 FEHELOHM R AR T KR E F R B(C2)
(A) TR AME; (B) BAGHLI20K, #ikfTR); (C) @2 (30K, HiskfizR). Bars=1cm. C2[F£1.
Figure 2 Several stages of callus induction and adventitious bud differentiation of Helenium aromaticum leaves (C2)

(A) Leaf explants; (B) Calli (20 d, shown by arrow); (C) Adventitious buds (30 d, shown by arrow). Bars=1 cm. C2 is the same as
Table 1.

B3 J5EHEL BRI H LS 5 A E L R B (B1)
(A) ZBSME; (B) BAAEL1TR, #i3kPiR); (C) AEH (65K, #ikPi7R). Bars=1cm. B1[FI%1,

Figure 3 Several stages of callus induction and adventitious bud differentiation of Helenium aromaticum stem fragments (B1)
(A) Stem segment explants; (B) Calli (17 d, shown by arrow); (C) Adventitious buds (65 d, shown by arrow). Bars=1 cm. B1 is the
same as Table 1.

B4 FSAEHEOA T IR &G L05 S B (C4)
(A) FRERAME; (B) @i4181(20K). Bars=1cm. C4[FFE1,

Figure 4 Several stages of callus induction of Helenium aromaticum hypocotyls (C4)
(A) Hypocotyl explants; (B) Calli (20 d). Bars=1 cm. C4 is the same as Table 1.
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1 mg-L™" 6-BA+0.2 mg-L™" TDZH5 33K 15% S A 8 %
(AR IR Ak o B 05 B HE O AN E R T BL1/2MS
N EEARE FRHE BRI T AN B NAAT A i 5 77 5
H(#£2). EMRREIR10RI RG4S AR, ]
RANK %, A NAM, WA MM, EREN
45.46%; R T, ANEFISKRIFIEAM, HR R
W, FEREHAL, ~12.50%; ROLFE T KA E 2
16 RFFUGAEMR, RARMK. 2AM, DE KK A,
A MR #1563.33%; AN E 5 AER3AL B N AR AR IR 18 (T
18K), HMAREAE, EKEE, H2REN
14.71%. HUICR, FHWOHE A E FIEAFR 75
HEREAEAR, (H AN [R5 7R T 75 7 00 2 A AR Y 52
Ao BB NAAKKEE RN, A2 AR 2 A A AR G PG,
RRM B H AR TARRIRES, M W (%4).

X FAS ) AR AR 8 77 R v A MROIR A, R ILROF
RUAEE TR MR ZEAT B r . R g, BN,
i EL & W BE BRI 76 o 1 R2AMNRI AL T (1 45 #k -
85 ok, Hikm L FASEIN. SR1AEAE, RO
AbER R R BRI B[R] 930K, BLRA AL B HLE K
A2 AR, FFAeRMARNT e, 7£93.33% (#4;
KI5A1-B2).

gi EAr A, Nt 22 NAARAUR R T 55 7 0
B, RiMTEAMHIHARK . D ERINAABIRKH RS

®/3  FEMLH A FSMEAT AR

BULEE: J7 A RO AR AR R 323

—SEWIANHIVE A, (HARAERRISR T DLk 84 K H 2T
16 DRI, J5 A e A E 2F AR & R 77 3 AN N
ARTIS R A1/2MS R 74

323 MARBEGRNEIL

LS A HE O A P g AMELAR, R LR B 5 4 41 )
T5E H S8 7 5(MS+0.2 mg-L™' NAA+1 mg-L™
6-BA+0.2 mg-L™" TDZ) 1 (KIBA). i FiZ i ik 43 10
AR IR, 210K J5 TFUR 1% 8% K (EI6B). ik
i P2 10KR, 78 FE 0455 11 AR 328 ¥ T IR 4%
I 4L 4U(K6C). AEE: IR A23 KT F A
E S (E6D). A e Rk e K2, K22 cmh,
DI 5 B M0 38 I AN T8 2 N A2MS AR B 77 v,
R5E M % N63.33% (KI6E). 4k8:H 5715k,
75 A O A IR IR N F AL, JFAE3R1X93.33% (&
6F).

3.3 itig

TR 75 4 MO 58 15 AR A R0 TR T s AL 1 ik &
g R EEE . Bl oA KEHPHEY A
A BT (B B 52 4, 2016; Xy, 2017; REW
&, 2020), HZHH 702 DLSORAE 77 8 80 8 & 5
HIERHEY MR, DE R SOIRIE AR A

Table 3 Different explant regeneration systems of Helenium aromaticum

Adventitious bud

Regeneration

Explant types Callus induction medium differentiation medium rate (%) Rooting medium
Leaf MS+0.2 mg-L™" NAA+1 mg-L™' 6-BA+0.2 mg-L™"' TDZ 62.1 1/2MS
Stem segment MS+0.2 mg-L™" NAA+1 mg-L™" 6-BA 9.75 1/2MS
Hypocotyl MS+0.2 mg-L™" NAA+0.5 mg-L™ B B B
6-BA+0.5 mg-L™' TDZ
FT4  HEHOREAE F ARG
Table 4 Rooting results of adventitious buds of Helenium aromaticum
Time of - Rate of  Budding Rate of
Treatments rooting (d) The situation of root and plant rooting (%) time (d) flowering (%)
RO 16 Root system is sparse and slender; the plant is robust with 63.33 30 93.33
normal stems and leaves, flowering normally
R1 10 The root system is dense and crude, some of which are de- 45.46 34 86.36
formed roots; the plants are dwarf with large leaves
R2 13 The root system is few and short, most of which are deformed 12.50 - 0
roots; the plants dwarf can’t grow with normal leaves
R3 18 Root deformity and plants hardly grow taller and leaves 14.71 - 0
weaker
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B5 FHEHECHA E F AR EERRES(WE R A7 HMR0. R1. R2HIR3)
(A1) AERBEBATR); (A2) HEHIREATR); (BL) AMRIEH(32K); (B2) HEHIRE(32K). Bars=1 cm. RO-R3[F#*2.

Figure 5 Rooting and plant status of Helenium aromaticum adventitious buds (from left to right are RO, R1, R2, and R3, re-

spectively)

(A1) Rooting condition (17 d); (A2) Plant status (17 d); (B1) Rooting condition (32 d); (B2) Plant status (32 d). Bars=1 cm. RO—R3

are the same as Table 2.

AR REEAT I TT o AT FT LLSKIRAE e 35 IR
P H AR BAT I7 BRI 55 A HE O S SRR, L
MR SRS BRI T IR A J 25 B A AR, 1
WS T T EHELR T R R, N AL
AL AR R BUE T 3l
AR REL R, SMEAREEIT N

B, AMERR AL S A BARAS Y 2 i @
AR KRR (T e, 2018). HATfE4 FHE
AR RO FU R R Z IR . BT IR A1
NHMEAR, AR AEE . R AR R e A AR,
IR B AERCR (FE% %, 2015; £,
2015; MELSE, 2017, £3#E K, 2017; THEHE,
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B6 5 HE L B R AR R I ST
(A) M F; (B) MR IZK(5K); (C) MR MG AHZ(20K);
(D) AHHLIILIIAE H(50K); (E) AE ML (60
R); (F) AEMFEF16K(76K). Bars=2 cm

Figure 6 Establishment of in vitro regeneration system of
Helenium aromaticum leaves

(A) The leaf; (B) The leaf swelling (15 d); (C) Calli were indu-
ced from leaves (20 d); (D) Adventitious buds could be rege-
nerated from calli (50 d); (E) Inducing rooting (60 d); (F) The
adventitious roots induced after 16 days (76 d). Bars=2 cm

2018). TELAH % T IR SRR, BRI T T
HAEZE, HOoRNN25.5% ((F@H%%, 2012).
PASAEI B g A AR, AN 52 2 1) 4 2 m] 1596 %
(X4, 2004). f£LLZ2 % (Callistephus chinensis)
TG B 1 1 22 BORAME AR AR5 e B AR AR, B
FAEZNB2.2%, 1M LAFHAR A SME AR AL A8 15 tH &
AR, e/ A E % . Tanaka%s(2000)F] H %
FEr B R 2R BAE A AR, A RCR BT e
AUREE, X 5BushZ:(1976))45 AL, LA TE 4
e i A AR, HAEMS+H1.5 mgLT NAA+
1 mg-L™" 6-BAR: -5 tp MK R AT 1£100%.. 45 17T 41,
A RHEY AR R R @ SRR, AR RHE Y
RGBS HARSMERAE, (HX2HEFHEY) LA
R R AME AR L AR RIS SRR e, X E A
WS R —3. DL B MO O SMERET,
AR T2 N100%, ANE S 32 n]1£62.10%.
TR AR, HEY AR R B 7 Bl
KR S AN R I LA R, 3 i ik
HEOE SR A S (Tl SE, 2011, £ H A%,
2015; Z4# %, 2016). O WAL I BHEY)

B J7 A RO AR AR RKEY. 325

AR &K 2 F A 6-BAY IINAATE 3 A A e 3F
(Renou et al., 1993; xR/, 2015; 17ARE, 2016;
REIEAE, 2020). IR1, ASESMEAR S TR AL T 0
LA AR RIA . ARV, [\
T ARLEA INTDZI B 7 rh A KRB R 4. DAt oAy
AMEAR, TINIE R I TDZ 0] 55 5 05 & HE 0o 2 A 41 24
FEAERE B, LW (2014) DL AL A 2 (Rosa  hy-
brida) f N AME A, 75 & 6-BAFINAARE 77 Ik 1 L fil
EWINEREMTDZ, AT EA E ZF I3 SRR . £
FH %5 (Stevia rebaudianum) ity 22 B F A 4ME 4
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Establishment of In Vitro Regeneration System of Helenium
aromaticum

Hong Luo, Xiaohui Wen, Yuanyuan Zhou, Silan Dai’

Beijing Advanced Innovation Center for Tree Breeding by Molecular Design; Laboratory of Urban and Rural Ecological En-
vironment, Beijing Key Laboratory of Flower Germplasm Innovation and Molecular Breeding, National Flower Engineering
Technology Research Center, College of Landscape Architecture, Beijing Forestry University, Beijing 100083, China

Abstract Helenium aromaticum has a fragrant odor and its capitulum contains only disk flowers. H. aromaticum is a
good model for studying development of floral patterns in Compositae. However, methods for genetic transformation of H.
aromaticum is currently not available. In this study, we report the establishment of an efficient in vitro regeneration system
of the H. aromaticum. The induction of adventitious buds was tested with various combinations and concentrations of 25
different phytohormones by using leaves, stem segments, and hypocotyls as explants. We found that when leaf explants
were cultured on MS medium supplemented with 0.2 mg-L‘1 NAA, 1 mg-L‘1 6-BA, and 0.2 mg-L‘1 TDZ for 20 days, the
induction of callus was 100% and the induction rate of adventitious buds was 62.10%. The newly-formed adventitious
buds were then cultured on 1/2MS medium for 16 days and the rooting rate reached 63.33%. After culturing for an addi-
tional 14 days, floral buds initiated and eventually flowering with a rate of 93.33%. In addition, we also found that the re-
generation of H. aromaticum was affected by the nature of explants, the types and concentrations of phytohormones.
Whereas 2,4-D is incapable of inducing adventitious buds, the combination of appropriate concentrations of 6-BA and
TDZ effectively promotes the formation of adventitious buds of H. aromaticum. This study has established an in vitro re-
generation system of H. aromaticum, which is a key perquisite for the subsequent establishment of its genetic transfor-
mation system. Moreover, this method will also be an important reference for studies on the floral development patterns in
Compositae.
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