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Abstract: Carnation wilt disease is one of the most serious fungal diseases in the planting process of fresh cut flowers of
carnations. It has been reported that this disease is caused by Fusarium oxysporum {. sp. dianthi. Breeding and rational utilization
of resistant varieties is still one of the most effective methods to control carnation Fusarium wilt. Using somaclonal variation and
in wvitro screening of toxins can cultivate disease—resistant breeding materials of carnations, accelerate the breeding process of
disease resistant varieties, and provide new ideas for disease resistant breeding for carnations. To obtain breeding intermediate
materials with resistance to wilt disease of carnations, in this study, tissue cultures derived from in vitro plantlets of spray
carnation Purple Butterfly, which is susceptible to F. oxysporum f.sp. dianthi, were successfully used for induction of callus
tissue and establishment of a suspension culture system through suspension culture. Resistant cell lines were screened by adding
crude extract of F. oxysporum toxin after mutagenesis with ethyl methanesulfonate(EMS). The results showed that the optimal
culture medium for inducing callus tissue was Murashig—Skoog medium-+ 1.0 mg/L of dicamba, the screened optimal EMS
combination was 0.4% and 4.0 hours of treatment. The appropriate selection pressure for screening carnation clones resistant to
F. oxysporum was cultivation on 80.0% of crude toxin medium for 10 days. The optimal combination of hormones for induction
of regenerated plants of carnations was 0.5 mg/L of 6-benzylaminopurine(BA) + 0.1 mg/L of thidiazuron(TDZ) + 0.1 mg/L of
1-naphthaleneacetic acid(NAA). Disease resistance identification by artificial inoculation with F. oxysporum found that the
disease index of the disease resistant clone of Purple Butterfly was 45, indicating it was at medium-resistance level.
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Tab.1 Hormones used in the test

##  Plant hormone

455 Abbreviation

J"%  Manufacturer 4GHE/ % Purity

6- K ALY 6-Benzylaminopurine BA
M3 %  Kinetin KT
WEZ % Thidiazuron TDZ
W[ TR 3-Indolebutyric acid IBA
Z8 Wk 1-Naphthaleneacetic acid NAA

P A 2 R B A PR 99
P AP 2 R B A PR 98
A A 2GR R A B2 98
A 2GR e A B2 W 98
A 2GR AR A B2 W 99
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1.2.1 RIBEOGAANE SR RHBERE
MWW R R AR SR E A
AU B R FLUN N 30.0 g/ L EME , pH {H 5.8, 7K fift % 25

F1300.0 mg/L, 5 & 54> & B i vk BE (0.1.0.3,

0.5.1.0.2.0mg/L).
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Tab.2 Formulas of regeneration medium mg/L

Git o7
BA KT TDZ IBA NAA
Number
R1 1.0 0.1 0.0 0.1 0.0
R2 1.0 0.0 0.1 0.0 0.1
R3 0.5 0.1 0.0 0.1 0.0
R4 0.5 0.0 0.1 0.0 0.1
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Tab.3 Criterion of resistance evaluation of
carnation wilt

S 2495 15 5 £ (DD B A
Mean disease index Resistance evaluation
DI=0.0 B e (1)
0.0<<DI<C12.5 Pt (HR)
12.5<<DI<C25.0 B (R)
25.0<<DI<50.0 i (MR)
50.0<DI<(75.0 B (S)
75.0<<DI<100.0 & (HS)
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Tab.4 Effects of different concentrations of dicamba on induction of different parts of Purple Butterfly callus %

R/ (mg/L) ENE ULl A S IR A A i ER@OFE R
Dicamba mass concentration Callus inductivity rate of stem Callus inductivity rate of leaf Callus inductivity rate of shoot—tip
0.1 55.62.9¢ 33.3£1.9d 71.1£4.8b
0.3 28.9£2.9d 60.0£3.9b 45.6+4.0c
0.5 53.3£3.8¢ 44.444.0c 66.7£3.9b
1.0 86.7+£1.9a 94.4+1.1a 85.6+2.9a
2.0 72.24.0b 63.3+3.9b 43.3+1.9¢

W [ — B [ /NG 526 2 78 fH Duncan 2 5 R AE 0.05 K P22 5 3% . T &R
Note: Different lowercase letters in the same column indicated significant differences at 0.05 level by Duncan’s multiple range test. The same
as below.

A IR 1I0dFEIE S MM EGALB. EREFR 204 FIESHMEHGALC. EBREIF 204 FiESH M & 44

A. The callus formed from leaf after cultured for 15 d; B. The callus formed from shoot—tip after cultured for 20 d; C. The callus formed from stem

after cultured for 20 d

E1 ERABAESARMUAGHANES

Fig.1 Callus induction of different parts of carnation tissue cultures
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Fig.2 Proliferation of callus induced by different
types of explants in suspension culture

B 2E B A MIZE R A 2 R R IR T & &
13 2 2 I e 28 AR T 9 U 1 ¢ e 0 R ) A R R
W2 1.0 mg/L A& Hi R b o AR SR B, &

3 20 BV TR K IR W) 2 A B A JURLIR R BT R 7%
W s R EIFE SRR EREANRIVEANH
SURIREE R b R b, % 4% 43 B T UKL FR T it Je R
PR HL 18 0 R OR [A] 45 B T 2 R B TR R IR
KLAERG IR B HT 7 d A — AR OR W 0 S
Y1 212 77 ORI B R % b LT TR R Y 14~
28 AL BB . BLJE A KB A AR (0 T B 4
BEER R IR . B 28 AT LR M B A SR
5 20 2 Rk VR Ok B SR R I L 85 3% 28 d ), fE R
HEINZE4.3 g,
23 BNERZZFHRAEMSETER
M SR LU 76 A R F R I 2 T Ak B Ak
PR, B 5 Ak BT R] A 3G 0, B VF AN A A Y L
RS 7 7] — b B[R] R, Bl SR 2 & TR vk
JEE 18I0, 2k VR A0 M 1A A T 0 B R A AR . R
T R £ PR A0 3 1 b, 6T 240 i PR () 5 2% 00 i, AE B
5 AN W d 45 PR Lt R 2 TG e 3 A %o B T 4
P 110 75 A 30 3 22 IO 8 3 A7 15 R AR HE 60.0% LA
o (EBE F Ab HRA R] AY SE A A7 TG SRR R R
YR PR [R] S 6 B 25 Ak P v B Y Ak v A B 1A
HOAE A AT 10 R AAR o Foe MR 90 X B I 400 g 1A Ak
.97.



PG 4l Bl 2 2024 4R 55 52 445 3 1

FRAY 50.0 % BOHEFH 0 2 B 17 40 A G B A PR
CPREAEA P AN 0.4% 4b P4 he

*5 BRNBHEMESZTEMSRHEREHNEEER

Tab.5 The survival rate of cells aggregates of

carnation after EMS treatment %

EMS {51 4EFAE L/

SR % Processing time

EMS con-

centration 1 2 4 6
0.0 92.4+1.0a 91.24+0.9a 85.5+1.2a 84.04+1.0a
0.2 83.7+t1.1b 78.6+1.2b 73.3+t1.1b 43.54+1.2b
0.4 73.5+1.2c 68.84+1.2c 43.5+1.3c 35.54+1.3c
0.6 70.6+1.1c 63.4+1.0d 37.5+1.0d 32.24+1.2¢c
0.8 62.4+1.1d 50.5+1.2¢e 33.3+t1.1le 23.6+1.2d

24 XEHFEITESRHEENHE
L2 3% Ml 3 of BE % 58 7 03 A AT I 3 AR
PR B R AN K 6 BT R
F6 MEXMEETBRGAREERM
ERVE R R A

Tab.6 Effects of crude toxin stress on survival rate and
relative growth of carnation callus %

HLTE AT K/

Crude toxin volume

feim %

Survival rate

iEPORE e Ny

Relative growth

fraction
0.0 100.0a 100.0a
20.0 98.74+0.9a 82.94+1.3b
40.0 89.0+1.5b 68.0+1.6¢
60.0 47.4+2.3¢c 32.2+1.7d
80.0 23.7+1.9d 15.6+1.0e

M6 R LUE W, A [ AR 3 K0 2 7 5 00
R 75 2800 BE G 2 A A A SURY A R B AT 1 A
iR i AT 4 4 4 W o VT R A T 5
IR, Ml AR RACR AR W . By R A 28U &

F
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3w, 78 BT PR 22 T R O e R b
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Tab.7 Effects of different combination of hormone on

regeneration rate of carnation cells aggregates
after pressure screening

%'y A2/ % AR A RR A BORES
Number  Regeneration rate  Growth state of regenerated plants

R1 14.3+2.7d R B0 AL 45 R

R2 34.0+1.7b Rk AR K — i

R3 25.9+1.9¢ A A A R R Al

R4 43.5+1.4a RBRAE KB

A. Small buds just generated. B. Formation of plant regenerated. C. Formation of mass plant regenerated

E3 RNEAMASEMERESHNBELEBER

Fig.3 Regeneration situation of carnation cells aggregates after toxin pressure screening
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