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0.3 mg/L. EFHFEFRNRE S, BOKMTBIRESTFERE SEEW, BFENABRERGENREL
A RAE 2% — FETRAGE N 0. 256 MBK KA TR B 36 h, FE S X 13. 335, FEdHRMRR KL
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E ¥ F K P H 3 (Chrysanthemum morifolium
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1.2.2 HREFEREETFEH AT LEF:00~
10:00 PIBGRBF B, 26k ¥k 3 1K, 43 BILAA R
BEROKANZETE ¥ 1R T Bk B AR R B iE] , KUk 3 K, 1E
FiEEEMEKZEE : KEERR (3 = D kK FH 2
2~24 h, 4K 95% ZBE.70% B2 ZRIB /K& 1% 3
¥ ,60°CF 0. 2 mol/L £ AL BA R A 1] , ZRAB 7K ¥k
HHTHPZEE 40 min, VIBRZE, BEHIE R P R,
SN BB S AT Qe e €4, 30 min S5, FE AL BEKG .
1.2.3 wiskiiF S 558

1.2.3.1 wake9iFF BUEK 20 d ERIMNESF
YE R TR PR 0. 5~1 cm BY/PEF W HBRA S
2% R E WY 0. 1%.0. 2% B BB KL K
B4 HR %Y 24,36,48,72 h, 3E3F 30 d /F4Eit 4 4b
IR R B TS H F £ 8] MS+BAO. 2 mg/L
+IAAO. 05 mg/L.+NAAO. 2 mg/L 535, i 5

SR  IESR, BSLR RIS .

1.2.3.2 wigthe % E BAEEHYVA L om &£
/N B4 3 8 MS + KT0.2 mg/l. + NAA
0.2 mg/LEgFHEH, FHMBRAGAHN, Bl &
BHR I L B A IR SR A
B R 0.2~0.5 cm BT YIEUARAR, TR 62,
REE, % 3 KU EWERIA AR R, T
HEFSCE 3

2 5 R

2.1 MOFREDRBFAKZOGE LKA
2.1.1 #HRGHALEHFREABARBRER EH
S A ARG R, B R FZEE
HAMER, BT 6 MITHRE, FERERAEKEL
£1,

Tab 1 The results of the inducement from the callus of Chrysanthemum morifolium

Concentration of

Rate of inducement Quantity of growth

Ne. of phytohormone (mg/L) % (®
medium
KT 6 - BA NAA Stems Leaves Stems Leaves

1 2 2 0.1 69 68 0. 31 0.42
2 2 2 0.2 72 85 0. 36 0. 49
3 2 4} 0.2 82 98 0. 47 1.51
4 2 4} 0.1 80 93 0.43 1.08
5 0 2 0.1 69 76 0. 39 0. 69
6 0 2 0.2 73 78 0. 38 0. 53

HEITR, AubERNIEE, BIRER
B HFHESREENL 1245, AGARF
WhEKERZEMNSI. 874%, H s Hu1E H S &
BEERAGRERTEKTHESAGHAHNK
RETF6-BA, HE KTEBEMBERL T, m6-
BAXMBHHAWESFFEMERKEBAEMYKE
A MESA KTHEREHNE RN NAA
NREAGASANESEMLEKE . UAHGH
AHBESRALKEERIEEENEIR. 35
hBE SR, R MS+ KT2. 0 mg/L +
NAA 0. 2mg/L,
2.1.2 AAFHEFHEEFLAFEXBLER B
BIESAEM T ERRFALEHEFRE E,20d
G R R IR 2,3, W A K &R HET 0 4T
BRI LE 3 MREE K RIEZR K
Bk A(BAY>BUAA)>C(NAA); BA fil IAA Xf

R RE WA, T NAA X4 K EBE WD,
BAWE R 0. 2 mg/L Wi KP4, BAEFL, Y
B RRARET , 0 K5, IR R F 5 gk,
7 BA R —EWHEOLT  IAA WREETE 0. 05 mg/LL
HiFRBREY A K FENFREHES. GE64EK
BHZFHRATEIT B8 FHRKY, o] e A4
FA K BRAEL M MS+ BAO. 2 mg/l.+ IAA
0. 05 mg/L.+NAAO. 2 mg/L.,

2.1.3 #FEARBFEARARBER EXH
AB.C3M¥#E . WM THABAEHERBER,
XFEER PO AR B IE R AT 0 R
R 4,5, NG RTLIES,3 NMHRENEHE
WE B EZWIKFHR AAA) >B(NAA) >C
(ABT) , TAA ¥R JE X5 A R R A % B EFw, NAA
FRELW, M ABT EWHNUAZE. NiAEH X
WK HKE , 4 TAA IREEFE 0. 2 mg/L BHAE M
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WA, ERBEE . EAM IAA MEL T .0 SBERKEEE. B FHEREOX — iR
EHMRAK, BERKLD, S IAAREXD F.ZEXRBRERSHROKE - BEROHE
0.4 mg/LEt, EAREEL 0. 2 mg/L b, HARME, REMHEMEFERN 1/2MS+ TAA0.2 mg/L +
AEERES., SERFEPHFMERZM ABT,  ABT0.3mg/L,

Tab 2 The results of propagation medium designed by L, (3*) orthogonal test

Factors Number of Rate of
No. A B C D the crowd buds growth (%)
1 1 1 1 1 4,00 37.97
2 1 2 2 2 5.75 40. 80
3 1 3 3 3 5.13 33.54
4 2 1 2 3 5. 88 36. 39
5 2 2 3 1 9. 56 45. 82
6 2 3 1 2 8.00 33.73
7 3 1 3 2 2.13 33.62
8 3 2 1 3 3.71 30. 66
9 3 3 2 1 3. 06 20. 56
K1 112. 31 107. 98 102. 36 104. 35
Rate of K2 115.94  117.28  97.75  108.15 G=3y,=313.09
=1
K3 84. 84 87. 83 112. 98 100. 59
growth CT=10891.7
R 10. 37 9. 82 5.08
Tab 3 Variance analysis of the rate of growth
Source of variance Sum of variances Freedom degree Variance F value P value
A 192.776 2 96. 388 7.682 0. 01<CP<C0. 05
B 151. 091 2 75. 545 6. 021 0. 05<<P<C0. 10
C 40. 665 2 20. 333 1. 620
D 9.526 2 4.763 0. 380
Se= &+ 50. 191 4 12. 548

Fio0.0(2,4)=18.0,F1-0.05(2,4)=6. 94, F 10,10 (2,4) =4. 32

Tab 4 The results of rooting culture medium designed by Lo (3¢) orthogonal test

Factors
No. Number of the roots
A B C D

1 1 1 1 1 3.31

2 1 2 2 2 2.47

3 1 3 3 3 2.69

4 2 1 2 3 6. 45

5 2 2 3 1 4.00

6 2 3 1 2 6.31

7 3 1 3 2 5.13

8 3 2 1 3 4.45

9 3 3 2 1 5.33

K1 8.47 14. 89 14.07 12. 64

Number of K2 16.76 10. 92 14. 25 13.91 G= >y =40. 14
the roots K3 14.91 14. 33 11. 82 13.59 n

R 2.76 1.32 0.81 CT=G2/9=179. 0244
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Tab 5 Variance analysis of the Number of the roots

Source of variance Sum of variances Freedom degree Variance F value P value
A 12. 642 2 6.312 43. 403 P<0.01
B 3.078 2 1.539 10. 582 0. 01<<P<<0.05
C 1. 222 2 0. 611 4,202
D 0. 291 2 0. 145 1. 000

Se= & +Sp 1.513 4 0. 756

F1—0.0(2,4)=18.0,F1—0.05(2,4)=6. 94,F1-0.10(2,4)=4. 32

2.2 ARRFEKRET*

P AZRE W R KA R B A (8] R B BAL 3
BT & RAEKNUERAEDENEW, A
0. 2% BB KN BBIB IR ¥ 5 h, 0. 2 mol/ L £hRRIE K
60°C F4b3# 12 min B, KER 4> 40 M8 53 #©OFF, Je ok
EFORT, Rt REASBEEF. HTREIN
MABASIEFMRBFME T RO T -2 L9
BEEAYIBSIR, 565 0. 2% B KAIEH 5 h,
B ERE OCHKMH T EE 4 h, /K¥E 3¥K,60C
0. 2 mol/L R BREEHT 12 min, FRIB/KBeHIH- T H PK

2 30 min, YJBURKRAR, BRFE P Mk R F
B S LT e W S £, 30 min, FE - B5K , WREE .

2.3 wiEAkFEEEEE

2.3.1 w4EkehFF MR 6 TLIF W, Bk
B A AT BN EERE S B aE . Bokal
BV VA O, Bl & AL FH A 18] 2E & L BKOK Al SRk
FE R In, HE W A R (SRR E.
A 0. 2% B KN KB E AT 48 h, B R HEHF
WBTME. HPLE 2% HE TR 0. 2%kl
B 36 h AEHERG, HEFERAT 13.33%.

Tab 6 The results of inducing autotetraploid lines by different Colchicine concentration and

inducing time from the buds of Chrysanthemum morifolium

Colchicine Time of Number of Number of Rate of Number of Rate of
No.  concentration inducement inoculated survived survived i inducement

%) (h) buds buds buds( %) polyploid %)
1 0.1 36 30 28 93.3 1 3.33
2 0.1 48 30 19 63.3 1 3.33
3 0.1 72 30 8 26.7 2 6. 67
4 0.2 24 30 21 70.0 0 0. 00
5 0.2 36 30 16 53.3 4 13. 33
6 0.2 48 30 30.0 2 6.67
7 0.2 72 30 10.0 1 3.33

2.3.2 mOANEE BHEHEEUTMR 1 m £ W N

HI/NBEFE 8 3] MS+KTO. 2 mg/L+NAAO. 2 mg/L
BaEP, FHMMER B GAR, hAGHR RS
AL 2 B S AL B 2 AR AR R IR KK 0. 2~0. 5 em
RHYIBURR, TR EREE . BRRA . OH =
HEREBR R ARG E R 2n =22 = 40,
PO A BR AR R R R B B R 2n = 42 = 80,
REKBEEMT 1 F@E D, ZER _F&,. 4
BRIk, £ 3 LA EXEHIA Y 0%k i bk
FTUREEE. BIRRLEE, REILHKE 11
N PEER R R .
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Tetraploid (2n = 4x = 80)

Diploid (2n = 2x = 40)

Fig 1 The Identification of the Polyploid of Chrysanthe-

mum mori folium Ramat
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HE4EKIRABE K ERBHR BHESH
BEAONERE, ARG R EH, FERE%K
B 6-BA M IAARHKERIEHFRE LR
BIFRERNER. EEENEREP I AEET R
SR.EMAPKR . EAGH R A BAIAR. 6 -
BA B HIELIT A ZER A KA S e B 3, 2
6 — BA ¥ IRAKET, I EBHMNEZFES, AHBE/N.
X 6-BAWREMER, REH RS AR
%, BEMEERLEERSEREEMRMNT
B BEHT B, BB ERE RIS
Ak E.

EAEREFERESEPRA BHAEHN
ERMBEEN 1/2MSEHE FREARER, R
EFEMNRBIXRBEK . BELSBAK S W, xal
RSP ULNWENEERNATERESX. BF
ERFEPBRMEERFENERKRREEHERE
WZ BHEERHIRE MBMEENEREN
BERERKEHE,. XA TREHEREEN
BRATEER.

h TR R AR L T AR E R E
BR AMATERTHANBHETETH, T
WEEERER T EMFRMBL. FLERAHR
BHEMNEFEARR R EBOKINBHE A+ REAR
i8], HEAT T LA 3 R IR A iR i % i e 5 R
F B FABOK AT T 5T 28 A5 R T5 T RARXT &
IR IRA T A 2 FR SRR R LA 38
AR R T —F k.
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The Inducement and Identification of the Polyploid of Chrysanthemum

Mori folium Ramat.

ZHAO Hui-na, GAO Shan-lin, CHEN Lan-lan
(China Pharmaceutical University , Nanjing 210038, China)

Abstract

The rapid-propagation system of Chrysanthemum morifolium has been established. The

results showed that the leaves are the best explant to induce callus and the MS +KT2. 0 mg/L+NAA
0.2mg/L is the best medium. The results indicated that the strong and green clump-buds could be
induced on the MS media containing BAO. 2 mg/L,IAAO0. 05 mg/L and NAAO. 2 mg/L. The strong root
was induced on the 1/2MS,IAAO0. 2 mg/L and ABTO. 3 mg/L; The technology of inducing autotetraploid
of Chrysanthemum mori folium was studied in wvitro. The results indicated that autotetraploid can be
induced by immersing the buds in 0. 2% colchicines solution supplemented with 2% DMSO. This meth-
od is proved to be the best way to induce autotetraploid with inducing ratio as high as 13. 33%. 11 lines
of autotetraploid lines were identified by optimized chromosome determinmation method. It has laid the
basis for further selecting the varieties of Chrysanthemum morifolium with good quality and high yield.

Key words Chrysanthemum mori folium , Tissue culture, Autotetraploids, Chromosome determinmation
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