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FEHFREARERABEGRIEIL
BEOEL, WL, ReE DEAL EXS MELY

s WA S T B B R R R G H R bR R S AR R, KA AR L, SRR GRS 4 T E A
R EALRE, WL ATTEI SRR, bR 100083; 24 M MR B A B B PR AR, #M 350108

BE RUEY R TR e AR SR BT IR W BB . 745 (Chrysanthemum indicum){F k3% %5 7E(C. x
morifolium) (I £ B £ Al —, o B ARER IR b i LA LR ST RO R IR R AR 28, R T A R I B A
SRR, T E AT AR R AR . FEAR TR 4 A (0 5 R OR IR IR T A AR AR AR, 1% AT DA
TRA MR RZE M Z A SO ME R AR R . SRR, LIS E NAMER, S @ SRR SR B
oH; 723 IMS+1.0 mg-L™ 6-BA+0.5 mg-L ™" NAA, 14K @05 42115 F R A15100%. AN 2P 4L A 25K, 4
FRAOR A SE o BT 7682% . f A AR BT 2 5L 9 1/2MS+0.5 mg-L ™ NAA, 10 KA . Bk 230 s, bk cE KRS

R HERE TR E MR A RRAE . 120 TP L 1 E BT 5998 & M M bk R 25 () R I ARG R B AR IR R, it —2
B AR RBE TR, ORI A eI AR S LR A T R T ik

XEEE IR, EWAEKETR, BAEKR, BAEMMKER, ZEEZE
BEuR, B, RiEs, Sk, Fxd, 8E2 (2023). FEEESMIMKAZT A RS, MYFR 58, 449-460.

%j1¢(Chrysanthemum x morifolium) /2 5 % [ M)
FAHMMETAEY), SRS ELFEER
R R R —. HTHIEL RN AR
fofh, WAL SRS, ARG A IR R
) R A (R IR L AT A Ar 3248, S BRI A
18 H HLEARAT A R 3 (Song et al., 2020). 44T, 5
S AT & 1) % @ A A R P AR IR 2 OIRTE T S
A (kR F (E TS, 1999), JuARAT 2 1E I 7 AR 5
ML SE 7 ERAR B S RE . B %5(C. indicum) A%
B 8 2 AR (eSS, 1983), £ HIE% 1k
(R 2 87 A2 Fih 2 — (IR B 2% 4, 1995, 1998; JH 7,
2009; Ma et al., 2016, 2020). BF5j7E IR E /3432,
A [ 1 R R 1 ST 2 8 3R A B AR B AR B KD
R 2 R (RS, 1983; TEshEE, 1993;
7%, 2009; skffHise 2011; #HIEY, 2017; hBE%E,
2017). AR 7E AR G T B R R I T 2N
5 JE R (FARCFRE ), KA RESTRIEEESE R
kR, BT, . FWEE TR SLRIERF

Weks H3H: 2022-06-28; 452 HIH: 2022-09-26

PR G AE R, OV RHEYIE R A Rt Fe e it 1
BORRA R, BTk, BATTNT TR M DX 43 A 11 5 4 2
AR SR RAAT A AT RS RS, R TR A Y
PR RS E AR R, AP @ LB R A A R
FH AR HT FC Y AR S AL ) B F Al

HAl, fE5EHEY O YRS T A
%, W3S ARIE(C. x morifolium cv. “Jinbudiao’)
(REIEE, 2020). YI1esk 5t A(C. x morifolium cv.
‘Fenguiren’) (W44, 2018). 75 &M 1% (Hele-
nium aromaticum) (¥ 4145, 2020)F1EF 4= 45 JE M 4 H
% (C. lavandulifolium) (f-/&#75F, 2012; Hbe x5,
2018). #fEEF45(C. koraiense) (FRMEZ, 2010). T
PIEF%(C. yoshinaganthum) (E774%, 2009)F1#i
7 B4 (C. indicum var. huludoensis) ({FVLH#4,
2021). babwtFEE RN . NIRR ZEEEE
AIE RSN SME AR, 75 MS K 77 5 38 in6-BAFI
NAAH G R SR LR 7R3, TEMSFIL/2MSH
IR FENAATE N AR 7R 58 . 41, 2,4-DFIIAA

REE&WH: BREREEHE4S (No.31530064)F1 [E 5 & i & i+ %1 (No.2018YFD1000405)
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TEAGFHE A P A vt B (BRI 2, 2010; A+ 82T
&, 2012), 1F— LB FEAE (PR DA K A R, E
R EETOZAE it e L2 Rk, DA% J 5845 20 23 B
I} 18] (44 R UG AT B 244K, 2003). TDZK i e S8k
A M, BRS04 O 2 (1 22 BOAS i 5
7L REE F (M BUE, 2009; %5, 2020).

AN O 7E P9 20 105 2 vl 37 1 P AR RO AL
RR (&%, 2009; Z=4F, 2018; T4, 2018; i
., 2020), Hx75E(EM, 2018). fet(FF i,
2019). HitE(ZEAM, 2020; Liu et al., 2021)Flfk %
(Z=4F, 2018; B HAE, 2019)2 MR AH SRR HEAT T
IHREIRAE o AHIF 78 LLT-V5E 107 285 VR &5 I B bk R A et
R FCAN A 2 A AR JE 11 6-BA - NAARI TDZ A} He -4 A1l
LR EEGHAE S AT FEAERE S
M), 75 3~ Yo SR 45 VS 5 MR R PR R ) R I AMEL AR, ST
FRCR AR R, BRI G SR ST IR s L Ak R
TPF 5 0 7Y A% e L B B A

1 =R
AR 5T LA 2018451 F 7E 4R 4 TR S TR HE 1 T8

B 25 (Chrysanthemum indicum Linnaeus) & & i 4
FRZNMEL, #REN0.7-1 m, Tt SR A8 7 HE SR
AR pRAENT, SRARACTT [FIIT BT RS
3P EIRAELA .

2 EFEMSSERFN

21 MEBHESEZEAT ¥

BT 8 B 2 VR A I B PR R T 2371, i JE 260,
S5 AT LR, TKMPBE3/NET . TEREE TAEG N
UL RPN R 7T0% BT #1580, EHE/KIEDES
e 1%-2% (miv)IREIRENIE 5235041, LH K
THVE6K, TR 8l WL HARE R TR
fHAME AR SR 78 o Befil . 8 SR AME AR B RN 2 2
ol R K B M [ R8s 72 e, R4S R =
B3R, R R . DU b B 2R, M
BEMSH; Rk FRF IR0 K VA b, i A i 5 B A ik,
RAF G LRI L. BE IR R A IR E N20-22°C, H
AT IR, JEIRIRE 54 umol-m™.s7t, St 16
INE G BR8N BRI

22 AGHRFESHAEFSL

PAMS R FERli B 752 55, IS INAS [F]9 B2 1X16-BARINAAL
AN H LIS TR E ZE A 7R R (3R L) . AP
TR 5 R A AR RO B b B o S AR, R
0.5 cmx0.5 cm K/t 2 1E 1 I 4 5 Pl T R 7
o FHCTE B TR A IR R 0 T 5 2-5711 [H]
ZEB, MY R1-2 mmf R AR R R R4 b
FEANEL 7 AT 3R E R SLI6, AR SEIR A HE10-16 1
-4 815204 25 ) 2 . 7E R 1M )5 SE6 At b,
I A8 P AR AR R R R IR G 1) S 56 2 1) R R A
FREMTDZ (%2), LMHFETE, AR #4731k
HELR . SRR FUARGEITEBHHLAETE, 40
RIGTHHEAE 0,

R WOIHIE T RAE F (LR R TT

Table 1 The composition of the medium for callus induction
and adventitious buds differentiation

No. Basal medium 6-BA(mg-L™) NAA (mg-L™)
Y1 MS 1.0 0.5
Y2 MS 1.0 1.0
Y3 MS 1.0 2.0
Y4 MS 2.0 0.5
Y5 MS 2.0 1.0
Y6 MS 2.0 2.0
Y7 MS 3.0 0.5
Y8 MS 3.0 1.0
Y9 MS 3.0 2.0
CK MS 0 0

w2 I FIRETDZ R A U S 3 IR L 7

Table 2 The composition of the medium for callus induction
with different concentrations of TDZ

No. Bas_al NA@1 6-B,§\l TDZ_l
medium (mg-L™) (mg-L™) (mg-L™)
T1 MS 2.0 1.0 0.1
T2 MS 2.0 1.0 0.2
T3 MS 2.0 1.0 0.4
T4 MS 2.0 2.0 0.1
T5 MS 2.0 2.0 0.2
T6 MS 2.0 2.0 0.4
T7 MS 2.0 3.0 0.1
T8 MS 2.0 3.0 0.2
T9 MS 2.0 3.0 0.4
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FEAMKZES0.8 cm. M FEUN2-6ME], #EME
ERIFE SR FRF(ER3). B BATIRE L LK,
SRS AT HAE 2 . B IR S30RF SRR
PREL, THEARRK,

24 HHEEBE

YA AR BARKRS RiFr, BREREKHBAT
SARESATEE . 59 IRER25°C, BRIEE
N 40%-50%, H Ot 4T J R, O B8R N 108
umol-m2-s7, Jt JE HA 9 16/INN S R /8 /NI B . s
PR E R IEA=1:1 (viv). 30K 548 BuE
PREL, THREE R . MHEETERERERKE, #EE
HHBAN TS EERITRAEE S BR&M BEN
22°C, ZSIIE N40%-50%, H ekl ik, Seidan
J 79108 pmol-m™>.s74, S W12/ G /12/N i
S . WS A AR AR T IRIDIRAS, #% i Song
Z5(2018) [ 77 v2:, K AR REPR T IR AE AR 38 A 7 1] 22 350
44 F2 ¥ (corolla tube merged degree, CTMD)%> A
PO, REIEANVE RIFN R, Gk SRR L
RAET B E RAEH 1) (5 B o

2.5 ¥ES

FiMicrosoft Excel#ISPSS 26.0% {4 ¥ 3 $ 4 . %]
One-way ANOVAFILSD % i L5 AT 22 7 B 35 1
ahre HEARITF.

WA A AE T R =4 LA 4L S A A
H/ A 28 % 75 5 o (1) A A 4 $0) x 100%;

A 5E A A Ze = (4 4 B0 AR PR AR A B0 4
B IR F A 0 A 1R 2. 50 % 100%;

A R 2 = (g 1 AR AR R A ) e bk ) <
100%;

F3  EREFIFRAER TS
Table 3 Formula of rooting medium

No. Basal medium NAA (mg-L™)
Gl 1/2MS 0.2

G2 1/2MS 05

G3 1/2MS 1.0
1/2MS 1/2MS 0

MS MS 0

B FEE GRS RBARRESL 451
G =R # 5 TS R PR E RS A% R Ak S H) %
100%;
B RLLE SARTE P R R o Bl =R R R A S
1 SARTE 7 T R A 2 50 % 100% .

3 ZR5i1e

31 FEHFHETRETFAYERFWE
AR T RAE 16 7o £ 55 35 & AR 2 % (CTMID) (Song et
al., 2018), ¥ FEE %55 NP8 (EI1AL). REjRAY
(KI1A2). I (KILA3) UL ST [F] — SR AL 7 Hh 3 Fk
TR AT IR A T (B 1AG) . RN, 3B W8 31 BT 4%
(KE1B1, B2). #& EIRZE(EI1CL, C2, E4). #MEH(E1D1,
E2) & i (E1D2, E3) A FEA R EARIE . 16 FH
B 55 AN R A PR b, FOIRAE K (B 1EL) J % & (B
1F1-F4) . R A M8 SR AE 7 h 3Fh M AL 5 Lk (&
1G1-GA)FEIRTEF BEAR(BIH) AR KR ZE R .

S 2 T ) EIR AR AR S S AR A B A
5 BHE P A S AL () R AR . 20184 TR Y
SR A I AR R AR AR 5 A B AL 5 B P XA R T SR
TP HESEHR S . I IESE 3 DA R W
8, IR IR R IR TR S T = AR — 8,
RS TNREWAL(E2). MRE T HEL LTS,
PRAET AL R S H R 77 =

32 FPEHFEARERABRKCBEFRNEY

321 ARMEFRGESFESMAEFHULIEF
ETHIE

DL V% 5T 2 V6 B bk R A R AMEIE, EEE A
6-BAMINAA ;7L h B R 55 7R 14°%, FRY9ZH AT
HEAR, 25506 20 i 45 2H 23055 5 %3515 100%; 57720
R, Y3HFLEBIL, BEfEYSFYIH B 71k
o, HustimaA LBl R (K4), BLUINAAK
J¥ 2.0 mg-L i B A AL .
TER R B B 72 10-14 K B IR L L % (KI3A), %
SEFET(E4). FENAAKE J92.0 mg-L L 20 th
WIRFIREMTDZ, £#10.1-0.2 mg-L™ TDZA[
Rt A H L, S AUINTDZAHLE, TE Rk
AR AP AR TR . A, 5 AMRINTDZAH
b, WIS BRI TDZAE AL (A1 4E 2% T 10K, BA
TURT241 4 1 R P AL (KI3B), Hig b R ALK (R 5),
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Bl FEEEEREEEE R

(A1) T (A2) RLIBEL: (A3) EIRTY; (A4) IRAIEEY; (B1), (B2) BI4; (CL), (C2) #MEIRZ; (D1) 4MH; (D2) With; (EL) Fik
EKEEZE S, (E2), (E3) WRIEE MRS, (E4) MIRRABIRLZER, (F1)—~(F4) WIRTEB RN ZE SR, (G1)—(G4) RS AL &
B ZE R (H) SRRIEFEAZ R . Bars=1cm

Figure 1 Ray floret variations in Chrysanthemum indicum in Pingtan

(A1) Flat type; (A2) Spoon type; (A3) Tubular type; (A4) Mix type; (B1), (B2) Chenille-like; (C1), (C2) Swallowtail-like; (D1)
Evaginable; (D2) Incurvate; (E1) Difference in ray floret length; (E2), (E3) Difference in degree of curvature; (E4) Difference in
cracking degree; (F1)—(F4) Difference in ray floret number; (G1)—(G4) Difference in proportion of each petal type in mix type; (H)
Difference in diameter of capitulum. Bars=1 cm
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B2 “FEEAIRA G R
(A) HFETEZS(bar=3.5 cm); (B) M FE#&(bar=1 cm); (C) k
IRIEH (bar=1 cm)

Figure 2 Chrysanthemum indicum in Pingtan stains with
various ligulate floret form

(A) Plant (bar=3.5 cm); (B) Leaf shape (bar=1 cm); (C)
Capitulum (bar=1 cm)

HEHLSE SR N100% (£4). % &3 @45
RS AR AT, TLL R LI & P I0E & 1
205 SRR %L . AT SRR 1k, YORS
FRIE BN B A R, K TR IR A gy
B RYORE IR, AR . 27 b, R
ANIE HAE TR BT 5 TR A SR R m R R
HME R

B S: TEE R AR R AR RNEL 453

DLZE[A) 3 )2 9 AN AR, 72 & 6-BAFINAAK] 4H
GREFREE, BARFRIAR CHIME, 240K, &
SEIS A 8 2 A A S i T IR 0T R A (3R 4) . 4
NAAJKE 40.5 mg-L i, ZX06 3 EA & 7 LR
o, FEZEAEE @ H AR T W AN A, A E SR
KB, (A YLATE > b5 i 38150.8 cmbh
A E 5 (KI5).

g b, RS BT F S IR B G U S A B 4
TRA AR R Z N E 1 A A0 3 AA 8 2 5
o Mo, fEY1H; 973 (MS+1.0 mg-L™ 6-BA+0.5
mg-L™" NAA)AT HLiE$£730.8 cmbh EIAE 2, 21k
HEIE82%, R Y 1535 A g~ 0 4 VR A M 2
Pk 2R 25107 2 S A SR 2R b i 3R 3

3.2.2 HERIEFEMTHE

25 [A]# 2 4EMS+1.0 mg-L™* 6-BA+0.5 mg-L ™" NAAK;
FRIEP A AR H LS FRIA E 1k, $0.8 cmbL k
A E RN AR 22 56035, DIMS RILRb ks 953
B, AMRZEH66.7%, KA, KHARGE
6A); LAL2MSHEERlRE FR AL, AR #5100%, 1H
ARG, R, JEE B R T A 2 (B
6B). 1E1/2MSH: 775 HH R INAS [ FE FINAASKT AL R
FRAAEREOCH S, (HEK 7 AERR T, HARK
TR, MREEAEM, MERZ, kB> 5

|a  AFIHEFRIENC 7 X TR 2 v % 25 A 3 Z ((TCLs) 7 A 255 S ANAN R 25 7 AL IR s

Table 4 Effects of different media on callus induction and adventitious buds differentiation for leaves and transverse thin cell

layers (tTCLs) of Chrysanthemum indicum in Pingtan

Treat- Callus formation rate on the 14th day (%) Differentiation rate on the 40thday (%) | Treat- Callus formation rate
ments Leaves tTCLs Leaves {TCLs ments on the 14th day (%)
Y1 100.00+0.00 a 100.00+0.00 a 0 82.00+3.46 a T1 100.00+0.00 a
Y2 100.00+0.00 a 100.00+0.00 a 0 53.50+4.95 ¢ T2 100.00+0.00 a
Y3 100.00+0.00 a 90.50+4.95 b 3.71+0.19 b 33.50+6.36 d T3 97.00+0.04 ab
Y4 100.00+0.00 a 100.00+0.00 a 0 63.50+4.95 bc T4 83.50+0.06 ab
Y5 100.00+0.00 a 100.00+0.00 a 0 67.00+5.66 b T5 97.50+0.03 ab
Y6 100.00+0.00 a 98.50+2.12 a 9.394+3.35b 57.50+0.71 bc T6 87.50+0.09 ab
Y7 100.00+0.00 a 100.00+0.00 a 0 61.00+1.41 bc T7 81.50+0.05 b
Y8 100.00+0.00 a 93.50+0.71 b 0 16.50+3.54 e T8 85.00+0.14 ab
Y9 75.48+4.30 b 98.50+2.12 a 19.09+1.29 a 41.00+4.24 d T9 90.00+0.06 ab

CK 0.00+0.00 c 0.00+0.00 c 0 0 - -

Y1-YORICK[AKL; TI-T9[K2. [FFIAF/NE F BRI/ RLSDIEE % 5t . 2 (P<0.05).

Y1-Y9, and CK are the same as in Table 1; T1-T9 are the same as in Table 2. Different lowercase letters in the same column

indicate significant differences by LSD test (P<0.05).
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B3 T-JR I 5 AL AN R 35 77 4 o (R P AR

(A) WRLEARFREFRE: P KR, (B) MRS TDZIG IR AT A KORES . YI-YOFICKIFIFEL; T1-T9[#2. Bars=4.5cm

Figure 3 Regeneration of Chrysanthemum indicum in Pingtan leaves in different media
(A) Leaves in different media; (B) Leaves in media with TDZ. Y1-Y9, and CK are the same as in Table 1; T1-T9 are the same as

in Table 2. Bars=4.5 cm

RE FREFA AR R R R
Table 5 The browning rate for leaves of Chrysanthemum
indicum in Pingtan in different media

Treat- Browning rate on Treat- Browning rate on

ments the 21th day (%) ments  the 24th day (%)
Y1 83.04+7.92 abcd T1 52.78+3.93 f
Y2 96.43+5.05 a T2 56.08+3.88 ef
Y3 80.36+6.84 bcde T3 81.80+0.78 ¢
Y4 90.11+8.58 abc T4 72.14+2.18d
Y5 77.56+3.95 cde T5 89.45+0.78 b
Y6 67.86+£9.22 e T6 61.51+0.56 e
Y7 74.22+2.49 de T7 97.50+3.54 a
Y8 42.5045.00 f T8 100.00+0.00 a
Y9 34.17+1.18 f T9 87.30+2.25 bc
CK 92.73+9.50 ab

Y1-YOFICKIFEEL; TI-TORE2, [FFIARE NG FEEFRRLSD
1656 2% 57 5.3 (P<0.05)..

Y1-Y9, and CK are the same as in Table 1; T1-T9 are the
same as in Table 2. Different lowercase letters in the same
column indicate significant differences by LSD test (P<0.05).

ANy, AR R RE FRI [A) P R o B, R R, ARk
FONE(£6; EI6C-E). L& HEAMME. KA
ARORSFEMORE, #E1/2MS+0.5 mg-L™ NAA

NEGE RS IR

323 HERBH
BAEMRBAEBANE R IEA=11 (VIV) 35 55
o, B ROE R 8100% . R kAR KAdeH:, Rk g
&, R IR (EITAL, A2). #23R60K fE kT4 H Ak
L, AR SRIE T IR A B (E7B) . FRATTXS
AN TR AR ARG 9% B b AR AR M AR S IR AR PP I T IRIE T S
R HH AT Mg, RIS R SRIE T
PR — 2, CRFFIRS AL, (A3 A AL SRTE 7 v
) b7 AR (B 7C), SR & Pl 2, RO
MR (EI7D).

gr b, PR ARG IR R 2 RS B A
LT AEF SN ERFEF B AR, G
T BT B AR TR A IS MR . ASHIE TR ST
TV BT 5 VR A R R 2 RS ) P AR AR R (]
8A-I).

3.3 iFig
R EE B YA Z Y, R EE, &
ME L, TS LN 241 F 8 AT e
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B4 PR 5 R TEA [F R 3R A R R 8 ik
(A)Y3; (B) Y6; (C) Y9. Y3. Y6FIYORIFRL. MAEE4: M RIEAFKFRAEEFEF21, 28, 35, 42M49K M IRA. Bar=1cm

Figure 4 Adventitious bud differentiation for leaves of Chrysanthemum indicum in Pingtan in different media
(A) Y3; (B) Y6; (C) Y9. Y3, Y6 and Y9 are the same as in Table 1. From left to right: Adventitious bud differentiation of leaves in
different media at 21, 28, 35, 42 and 49 d. Bar=1 cm

Bl5 P 49 22 8] 2 AEAS R B R B A & 2R 0 IR L (40K)
Y1-Y9[F#£1. Bar=1cm

Figure 5 Adventitious bud differentiation of transverse thin cell layers of Chrysanthemum indicum in Pingtan in different media
(40 d)
Y1-Y9 are the same as in Table 1. Bar=1 cm

|6 TEEFAAE S M EARTE DU ARIR S

Table 6 Rooting and plant status of Chrysanthemum indicum in Pingtan adventitious buds

T R The stuaton of ot and

MS 6 66.7 12.59+2.60 a The root system is dense, slender, and long; the plant is 3+l a
weak with branches and small leaves

1/2MS 6 100 5.49+0.86 b The root system is sparse and slender; the plant is weak 612 a
with many branches and small leaves

Gl 14 100 4.41+0.80 b  The root system is crude and short, with many root hairs; 4+2 a
the plant is weak with branches

G2 10 100 3.21+2.62 b The root system is crude and short, with many root hairs; 2+tla
the plant is robust and higher, with larger leaves

G3 24 100 3.80+2.22 b  The root system is crude and short, with many root hairs; 2+l a

the plant is robust and highest, with largest leaves
MS. 1/2MS. G1. G2HIG3[FFK3. [FFIAF/NG FhER/RALSDAE % 5 7 % (P<0.05).
MS, 1/2MS, G1, G2, and G3 are the same as in Table 3. Different lowercase letters in the same column indicate significant
differences by LSD test (P<0.05).
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BEl6 ~FREF A E ARG DR MRS

(A1)—(E1) HIRIREOR); (A2)—~(E2) EHVIRA(10K); (A3)—(E3) MRS (6K); (A4)—(E4) EHVIRE(26K). MAEZEHHIN

MS. 1/2MS. G1. G2#IG3 ([i#3). Bars=1cm

Figure 6 Rooting and plant status of Chrysanthemum indicum in Pingtan adventitious buds
(A1)-(E1) Plant status (0 d); (A2)—(E2) Rooting condition (10 d); (A3)—(E3) Plant status (26 d); (A4)—(E4) Rooting condition (26
d). From left to right: MS, 1/2MS, G1, G2, and G3 (the same as in Table 3). Bars=1 cm

LR FNEGAE b Fh oy S B KR (7 s, 1963; 5K
BEAK, 1965; ¥F%1&, 2005; XIfEfE, 2007; Song et
al., 2018). BF&1E ARG AT LI A M, 5%
TSRS R (WU 2245, 1995, 1998; F7, 20009;
Ma et al., 2016, 2020), #tfEH SAXS i, A{EN
WY . BHr, 605 U145 i
UK 2 HON T (FRIBEIL, 2019), VIFE% AL
BRET TV KL K5 . e s &
REREH, 7R RN ) [ AR R R S A A AR ) 4
(A ImEE, 2021). GRS ITIERE M T B
HAA, T e 2K A R IB A B A Ak B R TR A IR
TBAE MLET R 56 TIF R DR D R 1 B AL . ASHIE A LA —
SARTETT b HA I R IR 3 F R A e 2

BUR) TR BT 5 TR A I AR ROV SERO MR, EESr T TR
AGR G MR R 22 Z AR R, gt — BT
SR T 4G R G IR R R I A AR R BT TR,
SN ) S TR T 4 R A I R R R AR AT 4 A B AR SR L
PR T HARTT
EHFHEY TR R SRR, KEZHEH R
W CAIE o AR R 5 ST AR AR R I T AR B (B
WT 4%, 2020), 1HF)H 5G40 2 5 AL AP e i 3 A
SE SRS R HE . BTG 22 R AR 4 JE R A AT A
EHS, HAURE B % (C. yoshinaganthum)
HIHL5E (Ajania pacificum) A & % (R 7125, 2009).
WEAh, AR B AR RE DA AR IR K ZE 5, MR
ZEET25(C. indicum) FTEG R 1L B3 (C. indicum) it 4
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MFlat M Spoon & Tubular

E7 TR AR IORTE R KA IR o b
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(A1), (A2) BIIGE0RAKARDS, WEBIAERRE RIS HIAMS, 1/2MS. G1. G2HG3 (bars=3.5 cm); (B) A IIRIER

(bar=1 cm); (C) “F.
MIG3[FI%3.

JREIEANEIRAE S SARTEF TARTE ) 5 G (D) SRIRFEFF P 8 IRTER B 1 S EL . MS. 1/2MS. G1. G2

Figure 7 The capitulum of regenerated plants and the proportion of each petal type in Chrysanthemum indicum in Pingtan

(A1), (A2) Plant status after transplanting for 60 days, from left to right, their rooting media were MS, 1/2MS, G1, G2, and G3,
respectively (bars=3.5 cm); (B) The capitulum of regenerated plants (bar=1 cm); (C) The proportion of flat petals, spoon petals
and tubular petals in each capitulum; (D) Average proportion of each petal type in all capitulums. MS, 1/2MS, G1, G2, and G3 are

the same as in Table 3.
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Figure 8 Regeneration system of transverse thin cell layers in Chrysanthemum indicum in Pingtan stains with various ligulate

floret forms

(A), (B) Callus induction and adventitious bud differentiation in Y1; (C) Adventitious buds grown to 0.8 cm; (D), (E) Rooting and
plant status of adventitious buds in G2; (F), (G) Plant status after transplanting for 30 and 90 days; (H) Flower buds; (I) Capitulum
of regenerated plant. Y1 is the same as in Table 1; G2 is the same as in Table 3. Bars=2 cm
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Establishment of Regeneration System of Chrysanthemum indi-
cum in Pingtan with Various Ligulate Floret Form

Minling Liao, Ya Pu', Xiaoyun Wu*, Chaofeng Ma*, Wenkui Wang?, Silan Dai*’

'Beijing Advanced Innovation Center for Tree Breeding by Molecular Design; Laboratory of Urban and Rural Ecological
Environment, 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
®Fuzhou Planning Design and Research Institute Group Co. Ltd., Fuzhou 350108, China

Abstract Asteraceae plants have high ornamental value due to their rich petal variation in ray florets. Chrysanthemum
indicum is a wild species and closely related to C. x morifolium. Ray florets mutants of C. indicum in natural populations,
such as flat, spoon and tubular types, are excellent material for studying petal shapes. However, there is currently a lack
of research on its regeneration system. In this experiment, considerable ray floret mutants of C. indicum were found on
Pingtan Island, Fujian province, including the plants with flat, spoon and tubular types of ray florets coexisting in the same
capitulum, in which leaves and transverse thin cell layers (tTCLs) were used as explants to establish a regeneration sys-
tem. The results showed that the best medium for callus induction and adventitious bud differentiation of tTCLs was
MS+1.0 mg-L’1 6-BA+0.5 mg-L’l NAA, and the induction rate was 100% on the 14th day. The average differentiation time
was 25 days, and the differentiation rate reached 82% on the 40th day. The best rooting medium was 1/2MS+0.5 mg-L‘l
NAA, and the rooting time was 10 days. All of the rooted and regenerated seedlings were survived after transplanting and
kept the mix type in capitulum. An efficient regeneration system for C. indicum in Pingtan with various ray floret forms was
established in this experiment. The results not only laid the foundation for the establishment of a transformation system
but also provided technology for future research on the morphological variation in ray florets.

Key words Chrysanthemum indicum, plant growth regulator, regeneration system, stains with various ligulate floret
form, transverse thin cell layer
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