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Effect of “Co-y Rays on In vitro Mutagenesis of
Chrysanthemum morifolium Ramat
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Abstract: The microshoots of in vitro-cultured Chrysanthemum morifolium cv. Qiuzhishan were irradiated with 5~30 Gy ®Co-vy
rays. After irradiation the microcuttings were transferred to root-inducing medium and subculture medium respectively to study the in-
ductive effects of -y rays on rooting, shoot growth and multiplication on media. The plant growth and flower characters were investi-
gated after the regenerated plantlets were transplanted out of the protected aseptic environment. The results showed that 20 Gy was the
lethal dose of ®Co-vy rays to irradiate the microshoots of in vitro -cultured Chrysanthemum morifolium cv. Qiuzhishan, while 10 Gy
was the optimum dose to induce mutations. After bloom, 8.2% of the plants in the treatment of 10 Gy were selected for their flower
color mutations. In contrast with the bright yellow flowers of the control, different shades of red color were observed in those mutant
flowers. All the mutant plants were homogeneous and stable mutants.
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H@YIHH (Chrysanthemum morifolium Ra- iK% 98.99% , #iF 10 cm, S5XtHAM,y $4 10
mat) BRI LB B/ MERD ARSIt Gy AEMARHAERAB TR, HARKBET
28 MR, TR 4~5 A K SMEE RIFHI AR B, 3RS 1A v 1R 10 Gy ALY A ARRUN
12 BAE 7.07% A IRB1 5 /8RBT I, RK 0.5~1.0
1.21 BHaE FMATERLFHEREFER  om. BEEEFEEIMEK, 10 Gy 4B REEOE M,
FARRSTAT “Co WA v TR MK Z ILBEE R ARREEMNE I ALAZE 61.62%, HiIGKES
W HIT AR R BETALIE, AEFEN 5,10, cm. iy §TER 20 7130 Gy B EZ MG 3 A
20F1 30 Gy, M EZ K 0.98 Gy/min,5 Gy b 4, HEAXL—ER BANZEBRFHEANR, 5T, AR
HAeSGHIE 6 i, REBETH 6 IRIEXTER, R ERERBMARRERATEL v HEXT
122 YR HyHKBHEHAEHETY BHEEEFARERENEEHARAEHEN
RT3 . © HE#FITERESR, AERESE #BRNMEER. 4BEFEL 10 Gy B8 H, Eid
F 12MS+NAA 0.1 mg/L, BB ARABIAERE, 20 Gy WSBEHBEFHET-GE 1),

Ry SHET B EEEEARERENAEE 22 y SEx8/RESR 1 RBNAEERMm
ARPER, @ 2kREFR, RAKRERRE AFEFE v STRAEMBZ B EAEN , 2
MS+6-BA 1.0 mg/L+NAA 0.05 mg/L, 403557 1 4~ i 1 RGBSR M KRR AL 3% 2 MBI
AE, AEOESMEERE Ky SRR 1k [THE 1. Yy HLEMEN 5 Gy o, S BRE,E
I EEA KAER, REE—H0HIENHE A ENERRAR, NEZXEETE, BFE
AGEAR3E IR B MS+6-BA 1.0 mg/L+NAA 0.05S mg/l. 3, WEE v SR BEAINK, 85 94 KM%
HIT 2 4R, HEAMUNBEALERERRE ZIASENH GBNEERYEETR AEBAT
1/2MS+NAA 0.1 mg/L, WE v SF T 4kRIE3R 1k 10 Gy IS EHH B S TR, REEH
A E AR R BAERBRE S K ERNER, FEAR, TFRIB KT 20 Gy BE X 5 SRR B E b
123 HESAR BAREF I REEERE AT HR, 23y HLOmaEEs 2T 1 ekt
FEPARMAZHETRZEPHG .2 AEET EHRE RSB EE B EMNG 1| B2 Aot
BRIBEADHRENTHR P, MTARSRER, & BEEHNRKGE 3).BHEREF BN, v 4
REFRA 3 MERL +1 HKE, FMERMT  REOMSIEFSBMERNEME 2 FRERES,
3, A KMIRBAEE B0, MEBICRvH SGyAESWREHBEER, 250% 96%F 98%;
SR K, R 22 FF BRI 10 Gy AbIRF A 35 T A AR R I B K, 2 )G Xt iR
ot B 47%;20 1 30 Gy AbFRAAERFNIFER 0, FHk
2 ARAE RN RK R y RN, B 1
21y SN ERIEFEAEHERNRN A, RN ERAER 43 &, BK 10ecm AH, 8

KRZIWBHAERE v HRBHEEHEREA H40~50cm, A KEBF ;v44 5 Gy hBEHE
HEARSESFRE, MARAEMAERMARKEARTT  BRAEWR 3.6 &£, 8K 02~1.5cm, #iE 2.5~5.0 cm,
MEHBE FREH STBEXSEEEENG 1 AKAEF, AR ARFOE A KSR AR
FEAERERE 92.93%), B8 4 &/, RHEK FNEEK vy H2E 10 Gy A BARBEH N 1.7
MHE, R 0.5~3.0 cm. ZHEHM/G 3 A, W BARE £, BK 02~1.5cm, #iE& 20~50 cm, E K &

Ry BRIBEREFEOAEH LRGN

Table 1 Effect of vy rays on rooting of microcuttings of in vitro-cultured Chrysanthemum morifolium

ALEE /Gy HERERE /R R E BF 248 BEHIF

Treat- Number of inser- One week after inserting Tow weeks after inserting Three weeks after inserting

ment ted microcuttings =M/ NEEL/ bk ERE /% BN % AR /% ER/NEE K HARE /%
No. of rooted plantlets Rooting rate  No. of rooted plantlets Rootingrate No. of rooted plantlets Rooting rate

CK 99 92 92,93 97 97.98 98 98.99

v-10 99 7 7.07 39 39.39 61 61.62

v¥-20 69 0 0 0 0 0 0

v-30 99 0 0 0 0 0 0
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Fo YyBTR R BN KE] 20 £1 30 Gy &f, 5HRHEH

BRI SR MR R, 20T | REAREEFRRY

(I RE AR IR, M #r G SR T R

~ETE AL TR BEH O BE R & N 20 Gy, 10 Gy W 1E

FyETER AL BRAA SR R BUERI & .

2.3 vy HEHARIETE 2 RNAEHNTIG
SRS 2 RAOBKZ LB TR LR 3l i A Kt

FTWE, %REW.y S5 Gy ABHE R
FRHY 2/3,v 5128 10 Gy AR E B 03T REY 172,y 5t
£ 20 0 30 Gy b EE B A FHWHE , A A K, M
BT FET, MEMARKE ERKIER 20 Gy
By ST B AT S ROBER &, 10 Gy W2 v 5
LIF T EHEEN &

24 yHEXWERBEEKER FENER

5+ 2 yHH AR 1 RRIAEH £ K EHEA RN
Table 2 Effect of y rays on microshoot growth and multiplication of 1st subculture of Chrysanthemum morifolium

b3 /Gy FHEE /em TR /%" BRTEE /%

Treatment Microshoot height Mean propagation ratio Maximum propagation ratio
CK 61aA 123 a A 33

¥-5 52b A 117 a A 26

v-10 32¢B 94a A 18

¥-20 2.8 cdB 37b B 12

v-30 22dB 30b B 8

IR I R E N ISR YIS A FT B, The propagation ratio (PR) is the number of new microshoots that can be produced per
microculture per subculture (Hartmann et al., 1997). A and B, P < 0.01; c~d, P <0.05.

F 3y HEFSRER 1 RHAREERMEW
Table 3 Effect of -y rays on rooting of microcuttings of 1st subculture of Chrysanthemum morifolium

278 /Gy R ZERB/ R B HH2A
Treat ment Number of inserted One week after inserting Two weeks after inserting
microcuttings HEARRUNEB B HERE /% HERR/NE B B ERE /%
No. of rooted plantlets ~ Rooting rate No. of rooted plantiets Rooting rate

CK 100 91 91.00 98 98.00

¥-5 100 89 89.00 96 96.00

¥-10 100 41 41.00 46 46.00

v-20 80 0 0 0

v-30 70 0 0 0

HRIEREERD, BRI KNABRE 4 e

B v ST, BRI B PR R A R R R B
AR, FTERREEL T ES RS, A
BREERIET AN A RRER,

v SR ROE R EERRNEEE L, 3T
R REHWMAK, 3BEEHOGEE, T
BENEETMAT AARENOEE, BRAGF
BASHN=EANS%, Bxfgie Rzl ER
REERFEFTFHR@EBR] B2, HEERY
HBTE 10 Gy b3, BERIE N 8.2%.

WAE (67 AR T — AT AR SR .
Mg, R S EEAEE—BL RS
AREGRL G, WIHFH v SR B S BEk 113
A EPEENECTRRREN.,

plin = LY AL Ry R e SR 37 L E S S
HEEAZEFEAESESEREZAER. BNIEF
MIVEEELIXTHEMTH (Jerzy and Zalewska,
1996 ; Nagatomi et al, 2000) . 3 (BREEE % 1997 ;Na-
gatomi et al, 2000) A= #R4% & (Mandal et al,2000) .7
#%E (Nagatomi et al, 2000)%5 SME A8 5 J5 #4740
HE S, B L& T (Ahloowalia, 1992) A B SME &
BESERNAGAR FERFEE,1996; PTHES,
2003)F A AL Y HATRINEL , SHESHEL ™
MR A AR R B EASE RN BT
DB TR, 1997), BT T BB ERN,
HEEH MR R XL IR, AL LR
EEBHBTHTHAETMH, TURBRERHE
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R EEERE HEFERAREEDF KRG AT
RPuEyEaAE, NTRET A AR IEHZE
BRIERANE R NS HE R, BAT BRdstR
AHEENEARTHRTR ,E TR v 5L
W AR A A R BB RN ., TERA
BEABTEABARWEMIRS, BTEMFEEL
WEME R B, NBLULHER A ERE, L&
HERBEEE, FTHEAS TR AR ITH
RERNAGHSE T REELT

BUAAFESF . FRHBEEMBSEREER
BE (KEF%,1988; BWEEEE,1997), BEEE
(199N FERR B IEAE CIBITHE RN R, “Co-y H14R
ERAGHAKMEERER R 8~16 Gy, BEM
Pk BB K 20~30 Gy - Jerzy et al. (1996)7)
A 15 Gy B9 X 514 v ST4R BR 543648 & # Rich-
mond KM HAMEE, KB T 2 N BEF R, &
oI v B ENEEEEREAITER
BRI RACIE I 1 IR S AR B AR VR ,
DA B 4R A3 57 2 WK 40 55 P A 38 A 1 O 1
AR RIBBRT v 514k BB 5T F &18 b 4 [F
RIEE, BMEAR LR RMET , v SHERAEKZ LT
HIFH HBGER R K 20 Gy, 10 Gy A[{E MR SHELD
ALFRAE EF B FE PR FHET K BR 5T 5 O 2R S5 Y
BEBERIERE, TLLRHE BRI H
B, B/ TR,

RFECIFETAR, AR IARO (@M E
mMRSER, AERIER, S SR, 4Ean
B B BE)RFH—BAGTERGEFEIMEL
B, 1997; & B, 1997), ALk Rtk L35t
REEE @SR, AN v STRBEHAES  AE
HEERPED TRENATREEL GRNEEASE
7, BFr R ML TR AR R ERE,
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Chrysanthemum morifolium Ramat.

K y-5Gy Y106y ¥-20Gy Y30Gy

P 1. R I

Fig. 1. Growth and multiplication of microshoots of It subculture of Chrysanthenum morifolium after irradiation with ~ rays

LS BTAR R 2 1 VI A e A

2.y YHEF A B2 RHER AL A
Fig. 2. Flower color mutations of Chrysanthemum morifolium cv. Qiuzhishan induced by y rays
1.2, R IAEANE RO B A 5 3.4 TRELEUE BT RIE: 5,6, BREL AN RBY LN FITE

1 and 2. Flower bud and flower of the control with bright yellow color; 3 and 4. Flower bud and flowet of the mutation with a little red

color: § and 6. Flower bud and flower of the mutation with deep red color
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