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Study on Tissue Culture and Micropropagation of Lilium asiatic Hybrids Prato

SONG Lili*,SI Liang' , YU Dian-si' , WEI Lu-yu? ,GUO Chang-hong
(1. Key Laboratory of Molecular Cytogenetics and Genetic Breeding of Heilongjiang,College of Life Science and Technology , Harbin Normal
University, Harbin, Heilongjiang 150025; 2. Agricultural and Sideline Base of 65246 Troops , Hegang, Heilongjiang 154107)

Abstract ; The leaves of ‘Prato” were selected as explants, the tissue culture of Lilium asiatic Hybrids Prato were studied.
The results showed that the optimal medium for leaf induction was MS—+0. 5 mg/L 6-BA+0. 5 mg/L NAA+0. 2 mg/L
KT+0.1 mg/L 2,4-D,the induction rate was 73. 3% ;MSH-0. 1 mg/L TDZ40.5 mg/L NAA was the optimal medium
for the callus differentiation;the 1/2MS+0. 5 mg/L NAA was successful for rapid rooting.

Key words: Lilium asiatic Hybrids ‘Prato’ ;tissue culture;callus;explant
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B (Rhizobium) 14 | 82, 40 B L B 1 76 A% A 4 B
WHRNARRCT ZR,IFE S BRI N H
R,

S TR A B BT IR T BRSO IR A Y B IR B
IR X 3 AT, 08 T R EW R, 2
e R T 2N EAE N IR R, FBISxX ST R
HIFEHTALIE DU BB 77 \BU A P o 7 AR 2 AR RN 43
BALETT R T MR . B TE B 3 S0 B bk 1Y A2 B
B EE AR B B ¥ 0, A e R A B YA 4R L
2%,

1 #Me5H*®

L1 sk

LL1 #RASHIRE  2007~2010 4, 76 BUHR K B SRR
X 3 5 T 5 R R BRI R R R 120 4y, L3R AR
300 oy GEBEBBURE VR T H A L4, 5" LR LR 5~
10 e ZRAYHEBRAUR 22 19 148 10~20 @) ; #5143 5]
HRERAELE T, AR 1 4%, AR R AR I 8] b 5, 77 1]
LR EAM . REBNHIBRA N B i #EAT43B i — R
R A B £, AN RE K i A3, AT i A 4°C vk 46 4 A
A,

L12 HHKEs 250k F A P IR L T R B
HAER B - 18 4% 98 B (Colletotrichumgloeos porioides) ;
W R 480 BB I BE A5 BT IE MRS E I TR HE P
1.1.3 }E3p%E PDA(EL PSA) HE 3% 58 T 85 35 B %
JHI ; PDA(E PSA) +0. 5204 W FF B R 5. B0 3
200 g Hj%EIHE (BUREMD 20 g 358 20 g A RE 5 2K
1000 mL, FIF 4 4% U o bk 19 3 B L % IR 335 3% A £ 4
FEPUR R R TE s PDACEL PSA) +0. 5% 4 RIZ B 15
TR THES 200 g AN (BRI 20 g R IR H 5 g
7K 1 000 mL, FF T 3EEHU bR I R BESE 7 .

L2 Wik

L2.1  BRMURIEIGEE AR 43 B BOMUR JH 979 T T8 P
MR ERFRAS 155 SR B0 I 1 00 BB A2 LA R M2 253 B8
BUHAT R . BARF AR Bl PDA (Potatodex-
troseagar, PDA : 442 200 g #2908 20 g . BiflE 20 3%
IRk, I 4 B AR R AR BUAR AN 56 B SR KK bR
A PPYE T BT TE W (ST AL VI HL 4~5 mm /N
218, JeF T0Y0 KGR L 5~10 s, B 0. 1% Wy TR it
1TRMEIHE 1~2 min, R 5 S FEH AL, AW
TKIEVE 4~5 U, BRI 55% B BT B 51 5 W 2 SR CHE TR T
UEAR F TS B8] PDA ¥r R 5P R BT SR B
SRR 3~5 ANHLUH, 25°C R . PR MWV E
Arafifh 4 BB 1 3% 37 JE P A B B0 R I IR AR
45 F s B I PkET DRAE ARG AL T SR b R 4T
ARG SR, AT AL B B B0 B B 5 SR 5T M B A
BRI RFE .

1.2.2 BMBHRE AL BT RIERE SR
VR I » 2% LA 2 2 43 5 45 3 ) SRR JEL I R
WA THATHE. #H& 5% RKIEERMAE T F
W (1X10° /mL) , FA T8 7% WK A% R HUE & 1) 761 B 3 W
A BRI AR L, 511, FETC A W 2440 TR T
FATCTE JJ e 1 A7 1) DX 310 8 0 AR /A (K2 2 mm X
2 mm) , 25 C &5 FEIRIESE 8 h 5, ZEIRAE s T
WEE, A3 KA BT B & 1) /Mg B, 2 F AR 13
HS i85, 3 BRI — A /N D PR B A /D
¥, B FP 2 PDA FAR #3265 CHEIREE 5% .

L2.3 HIEFPEARNSE HEREPIERR BN
AR A - AR AR R BRI 2 43 B 1 T vk R . B
EHFBWT . BHlRGEEPRE RS R .4 RE S g
FEH 10 g.NaCl 5 g 35 g 20 g 7k 1 000 mL,pH 7.5,
0.1 MPa,121°C’K B 20 min, 3l &2 B PRk, Hl& T
BB K 250 mL =AMF A 99 mL 0. 85% NaCl
(i 20 AN ZEA MBI ER) 5250 mL =N A 100 mL
0. 85% NaCl(fE 10 5B » - 38H Bl . FRER L4
L0 gHABEH 99 mL THE/KHHAHBEEERN =AM
o ERRIRIRY 30 min ff S A S BER B Y
TR0, 1 mL B ICE WSk AP IE 1 mL
TIEEBEAERA 9 mL T 0. 85 % &b K AR E H,
W 3 WL IREIRAI (107, RIEFAR— 1 mL %
3k, WA FF IR 1 mL 33 A 55 —BSA 9 mL JGB 0. 85%
BRI H Q0 AR ILIEHE R A% 107°,107°,1077
1078 10 AP BR E I LB VA MR . IR 3G 3Pl
137 1 mL JCRE Wk 2 WA BERE 107°,107%,1077,10°°
F1107° ) LR B P AR 0. 1 mL XS IMA BB 47
RREMNFRNBRBEEAMIE R R L, HXE = A5
BRERFERE R REHIRG YIS, WA B AR B
SR A RIFE SR R AR MR R IR A, AT 4% B ML —
EME SR, EEWS)., WA R EITHE &G
TR TR BANWREM 3 PR, HBIiEER %
WA B S AR I TS B E T 30°CE R A8 s R
48 h 1% .

L2.4 TEEFEPIERIMEL RSB E R A I LR
FAXF IR SR 64T . BRI i 1 Se IR IR AR A Y 43 B
BERR BRI I R AP 8] PDA 5383 b7 16 1L BS
TR WA A KB — R ER, HER R
9 mm FFTFLERTE WD ZATIL, VIIER K 9 mm E
P, AR5 AR TP 1 DN HUEAE 1 ARl 3E 77 F AR
o, B OB T S AE BEXTIRE AR H g 2. 5 em - FEAE X
fr B AL B L BT . XHIREE AR 28°CHE IR 5 5%, 43 B
F 24.48.72 h AR H LRGSR . 35 5550 3 b ) i 16
43 2 BeHEAT D0 < BRI SOIE R B X BT A I RSP
BRFEATRI0 AT AR AL « 4811+ 8, DA 5356 Hh R R A 4T
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FIFR AT BaRE . B0 - PSR A S TR 0T 890 e A SR 38
A BA R SR AT P VR O 5 4 1R T 6 4 SR I o R R R 2
PR, R ¢ 28R1 ¢ 1 IR IR i VE SR B B R
FERRE A T — 5% .
12,5 TIEFEEPIERMNAL  — B 1w Bk
57 B BV AT 48 21 - R B R AR A s 5% , AN ik 2y vk
WATREIRA KB Bk, T AR IE IR 45 5 W i L 1%
TR XF 2235 90 0 R 4 PR AT ) 244 B T AT
LKLY B Sk 5 AR E RS
1.2.6 THEFEREKRHOESEE KalE s
PEME T PDA+0. 5% 4 IR B 7 2E F R _EI%5 5%,
WREEC E A T FHAE : VTR AR FN RN A LI AR R A
T BRI IR 2 B B L M B VR R R,
HRIEAE ST B R THERE
L2.7 XfUEsR kR 124 72 H RSP
XoF 9 S A A PSR ), B — A T 34 B0 o X S L B
W—AFHR, S RSP 24 h 5 B R BOBUR JE R
B,24 h JFMEE® .4 KEE . RERIERE SR, it
BMEE, WEE)=A—B)/A,HH A X IF
R TR, B R XI55 AR b S B O A
KM%,
1.2.8 F5PIEA N-193 THIEMR A HI & 3R 24 h iy
I EEMN T DA EHERE 0.5 %4 AR BB+,
F 150 r/min 30°CHR %557 48 h, BUE B A B, Z1R T
4 800 r/min > 20 min, B_HIEWFHFLEN 0. 45 pm 20
P AR e, BN T IE W, BT 4CKB P R7F
#H.
1.2.9 FEPUE N-193 JC B U8 T % JE 8 TR oA 224 K 1
M SRR BV . # 1/10.1/50,1/100 4% i) E i)
TR B AN A 50°C A4 B PDA 35, 1R 5
JEBIA 9 cm BIREFRILH, LA #1 PDA N5, Rpdsss
FEBE [ 5, 2 HP SR B o AR o T P A 22 Bk, 28°C 8%
IR A WER ., BT 24.48.72.96 h F+7 3 X &
W ER IFTEMER,
1.2.10 F5PUEA N-193 JC o U8 ML B8 I M4 B i B 8
PR K REPUE N-193 THEIEW T 30.45.65.85,100,
121°C 43 B 4b ¥ 10,30.60 min, 5 50°C %) PDA 53 54E
A7, il A TR UE VMR B A 10 %0 /9 PDA SEAR, AR 2234
b PR TC B R MR TG K A SRR 4 IREEE . R B
RIEIR R 223 (9 mm)7E 28°C #5535, 72 h 5 g3t
A+ BN B A% ER TTEWER,
12,11 5058 0 U8 V0T A% JE T 4o A 7T B & AR I
FTEHEKH PDA AR FR R IER AT UE T, 1
ELHE IR, #% 1/10.1/50.1/100 % HbF11K: TC
VBV 73 A AT F B R L (10 580 &
20~30 MIF M T BT . 25°CF M3 R Bk
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%, 000 F 12,24 h BT RO R IGO0, B
KA, NINTCHEBAEFRE R %R
2 HRESW
2.1 IEFEPUREAR S Rk

3 35 DABRAU 5 I P -8 At 5 JE T ( Colletotrichum-
gloeosporioides) HAEFLIF R HEFT I , TR 45 X B
WUBIEIRE A A 311 I RR 0 B R 5 38 1 B 0, B e
BEARAG 5 X BRI B VR A AR BA 8 R I TR AR
N-193.N-246 \N-216 N-69 1 L5,
2.2 HIEFEPIERALE

itk N-193 7E PDA0. 5% 4 W B I 5 R E
REFR,28°CHE S 24.48 h, FETE Y R B AP, (R JE BT (B
T, BIR A, I b, i G 5T, R R IR , R T AR
B AREH, HR0.1~10 mm, 3dGHEEFRE%., @
Bk N-193 BAAFIEUNT 4522 [RYe @M (G I IRFRIR,
FsAE IR , A/ A 0. 70~0. 82) pmX (2.15~2.40) pum, J&]
AR, FHRMEE, PSR A

WRHE PR R N-193 FOTEASHRAE A A 38 AR b , 2 58
T Mk R R B HOAT B (Baclliussubtilis) ., B bk B bk
N-246 N-216 & N-69 FITESHES N-193 — 5, th2 &
S B ZE AT .
2.3 HIEFEPUREAR A B VE RS
2.3.1 T IEAEHT B MR IS AT SRR SR A 0 T AR
F HFE 1 AIA1,N-69.N-193.N-216, } N-246 X B¢
JELIR PR 378 B I 4R T, L s AR N-193 1B FHRLR
R A S 5 S L 0 B 1 o s ) A A Ak AR Ak, B2 R B
WRIENR 72 h JF B SRAE R,
2.3.2  N-193 JG B U8 X BHORUAR T B A 990 B SR 0

2 2 AT, B BT N-193 J0 B U8 BN S JEL s 7

WA —ERMEER, BB 2N A K, RART
BB S A MERE A KOS R. TOE IR E
7o R X D AT P ARV PR AR, I HL 72 h AR A B
BRIK B K (42 54%6,30. 56 %5, 22. 49%) , 72 B3 B 9y
5595 JEL R A B R B — R A )

x1 EREXEHURERE 24 KMEER

Table 1

Antagonistic effect of the biocontrol strainto

the mycelia of C. gloeosporioides

24 h 48 h 72 h 96 h
W% WMEER W% OMEER W% MEE % mMEER
3242 Inhibiton 42 Inhibition 442 Inhibition 442  Inhibition
Colony  ratio
radius/cm /%

pis::

Treatment . R
Colony ratio

radius/cm /%

Colony ratio
radius/cm /%

Colony  ratio
radius/cm /%

CK 1.07 1.82 2.65 3.51

N-69  0.95 11. 21 1.33 27.20 1. 41 46.70 1.91 45. 69

N-193  0.90 15. 89 1.24 32.01 1.34 49. 53 1.86 47.11

N-216 0.94 12. 38 1.38 24. 45 1.51 42.92 2.04 41.77

N-246  0.95 11. 21 1. 40 23.08 1.55 41.51 2.10 40. 06
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x 2 HEHE N-193 TEERRX SRR ER
BEEZERKIMGEIIER

Table 2 Antagonistic effect of the aseptic filtrateof the biocontrol

strain N-193 to the mycelia of C. gloeosporioides

24 h 48 h 72 h

e WkEHE WMER  EREE  WER  E%ER WER

Colony Inhibition Colony Inhibition Colony Inhibition

Treatment
diameter ratio diameter ratio diameter ratio
/cm /% /em /% /em /%
CK 2.06 3. 45 5.11

1/10 1. 49 27. 88 2.01 41. 67 2.94 42. 54
1/50 1. 69 18.18 2.39 30. 80 3.55 30. 56
1/100 1.91 7.27 2.76 19. 93 3.96 22. 49

2.3.3 N-193 THIERIEY R MR EYE THEE
TP R e LA B Bt L 7E 65°C R AR A
FE ML W7E 85°C R HM F AR EEE, Bk 3
AT 41,30~ 65°C &b B 10~ 60 min X 7 1 % B2 0 455 /)N,
85°C Je H: L) R BE AL P 10~60 min X HLETE B B A
o, 5XF AR LT M 1190 ~33.5%, X A EBHMEY
JEANT 85°C R HL LA b i, {BFE 65°C K HLL B
FEXF AR RE 5 DA (0] Ab BRGS0, X B AR A
85~121°C Ab¥H 10~60 min FMER FFE 8. 4% ~10.3%,
R BA Y B b 22
F* 3 EHE N-193 TEIR G EENE

Table 3 The result of tolerance to hightemperature

of the strain N-193

syl

Htk Time after AEFRBE Temperature/°C pogid
Strain t"e/a::i‘:m 30 45 65 85 100 121 Comparison

10 43.06 41.87 40.91 32.78 26.79 20.57 43.78
30 42.58 40.67 39.95 26.08 19.62 15.79
60 41.63 40.67 39.71 24.40 16.75 10.29

e RPEIEHN 72 h WA BE .
2.3.4  N-193 Jo B 1o U8 W % R 5 I B o A F T B
RERME T U8 TN B 5 0 B 6L B % 30 4
FAt# B, B 4 A7H,1/10.1/50,1/100 ¥k B TG &
JERALEE 12 h 5, XF A 8 R R R4k 93.56%
89. 26 %6 .77. 91 %6 , 2 B il 1 FH B 5 , L Bl 2 A B ) 3
TR AR B 5 A R R P IR VAL 12 5 24 h /A
= 4 FEHIE N-193 JCH I R Skl E
7% T 76 - HE & o9 1 A

Table 4 The influence of the bioeontrol strain N-193

BRI

C. gloeosporioides

to the spore of C. gloeosporioides

12 h 24 h
HFBHER/ %

Germination

&
ab3a Ay TR MR

Germination o .
Inhibition ratio / %
rate of spore/ %

Ha T8 R A

Treatment Inhibition ratio/ %

rate of spore/ %

CK 81. 50 - 93. 50 —
1/10 5.25 93.56 5. 50 94.12
1/50 8.75 89. 26 10. 50 88.77
1/100 18. 00 77.91 20.75 77. 81

T ZIMHIRAEZE 0. 1%6~0. 6%, X FHH T35 Z M
5 T IR AL B ASHA] 56 R /N
3 Hit5itie

A SCHR K B} 3 11X SR 2 K B F) BRI 2 I o Tl % 3
A BT HA B ENRBRE B RER
PR B2 S5 5 53 B A5 20 (4 MU JE v TR 43 15 At Ak, 3
T TE A2 M e R PR 3 R b DX ) SR A I 9 P R
5y R RIE B (Colletotrichumgloeos porioides) ; LA
RIERH (C. gloeosporioides) RIETTIXT LT L IR i 1
B JE R 5 X BB T AR A RCR B AR e T
Bk N-193.N-246 \N-216 \N-69 HI L-5. K s %454k R IE
SHRE AT % 2, N-246 \N-216 & N-69 f)TF %5 $H1F 5
N-193—2, % & Jy Al B2 2P JAF 1 (B. subrilis) ; L-5 SEfL
BT

R 45 R FEAH ,N-193 . N-246 . N-216 FI1 N-69 #3A
B S A PVE T, PR R 2 AT B N-193 i /R R
B, N-193 JC B B V3RS S8 o R T 910 PR AR P I
LA o T T U R A B T TR T 5, 1/10 ¥R BE 72 h
MR IP B F IR E] 42.54%.

P EMEIR I F A, N-193 TCHE B TE 65°C L H L
THPEETE A X AR, A R 85°C X EH L ER
1. ARYE N-193 JC P& 3 U8 W % BRI A I T 43 A F
WA 22 3830 S8 A5 S o TC TR I8 VRN AR i L R L W R 41
THIAVE F B I HL R R B 4R e I I BE 5

MAEYREYREEYIIRNEEREZ —, M6
BRI BEMIRE L ERERRAEZSBEAENGE M
YIRS, PR B AE o DL R RS E
Pk g4y B OISR ER R A BT OB A B A
R A+t SHERAM AL
e oS LA TR 5, A5 B M TR AR B8 R F I F AR
BIGBRAR SR » IR0 35 D0 o 32 22 A BRORURE AR AR B
T B IR

B RITRSE R R A ) 2 (8] A B A5 B3
FEAFBBI . ER BESMEFEC %, ZRG %k
AT HOAE B ZEFAF B N-193 7£ PDA XFilRs AR |, %358
WOIEW A B B R PIRCR . 7EWEE R M EiE
ARKKTE, W2 ERKZRMG, BLEE KRS
R — 252 W A PR B PR 22 % B AE TR 22 T0 vty 5 H 38 ek e
TE R K BEIERR, T 22 HAR AR MK, J5 3Pk B b 22
RMIRA 2N . SRR, Ak SRS
TEGE AR A5 0] [F] B 348 43D T W) IO L T A e I A 4
L, BOR TE R XA AR YL 68 S FAEAE YY) b e A )
e,

IR 45 X AR B T 4 B 5 0 o K B B RS BB Y
PRI BB A S R A S B8 47 b 1) FH 1 A B A
BEESEA IR O AR B T P I AT T R
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BRR RN A By T 4 3 % SO B ML B E IR AR BF 50
TP & T A% 1 QLB 2% 1 S BR B 2% 1 L SR VR B2 B AL
VRV K5l B ik 1) 45 5 8 475 50 T A B0 B 0 5 L
TR B ) L 45 4 45 1 L R BB 1k L A7 T 7E BROBUA
P _E AR B 48 Hh ) s BRI 0 B0 B0 S5 ) SRR S B
RO 5 45
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The Intial Screen of Biological Control and Study of Antimicrobial Activity
of Capsicum Anthracnose

QIN Gang, WU Qing-li
(Department of Agriculture and Horticulture,Chengdu Vocational College of Agricultural Science and Technology ,Chengdu,Sichuan 611130)

Abstract;: The biological control of capsicum anthracnose by microbe was screened,and which of antibacterial activity was
studied. The results showed that strain N-193, N-246,N-216,N-69 and L-5 had better antibactyeria function against
capsicum anthracnose. It was identified that N-193,N-246,N-216 and N-69 were Bacillus subtilis ,and L-5 was suspected
to actinomycetes. N-193,N-246,N-216 and N-69 had an obvious antagonistic action for capsicum anthracnose,and Bacillus
subtilis N-193 had a better inhibitory action.

Key words: capsicum anthracnose;biological control;antagonistic action
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