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Abstract: Rice seeds were irradiated with *Co Y-rays to induce mutants, which resistant to rice blast were screened in

subculture medium and differentiation medium under mix toxin from dominant strains of Pyricularia grisea in Heilongjiang.

The results indicated that the inductivity of callus of mature rice embryo by irradiation was very low and the browning rate of

callus was very high. However, the resistance rate of resistant regenerating plants was obviously higher, which indicated the

resistant breeding by irradiation and biotechnology had a great potential and a better prospect.

Key words:rice blast; phytotoxin; tissue culture; mutation breeding by irradiation; resistant mutant
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PREE B4 B B B AL MR AT AR TR A B R IE NI
BIES SEHARFRKOCo v HELRBRIFT T KM
0 0 S R A o 7 B, O 7 B O AT T kAR
W, LK BURE R RIS %

1 BRAIT

1.1 #H#
1.1.1 & EH/  FHEREKGS A ( Pyricularia

grisea (Cooke)Sacc.),2006 4F 6 -8 A& B B RILA
FERMA R X B BURIRA . WHE SSR B 1Z 4
ROEASER 7T MR LEREREIL R T 18 5
BERREEK ENKEIERERT IR PEAH

i E S
1.1.2 KERMF BTEE 145 KKUS S BE

9OEMEBR 12 5 X REE R M E T AR E KM H
Ve 3L BOR AP, BT DAk BT 3X 4 AN KRS B R
VERRIE A R B KR8 i B T4 RO ) B R 4
PR iR ft,

1.1.3 5L DREEBE(PDAERE.DRE
200g/L . FEHE 20g/L . B JiE 15¢/L,pH B, SR ER S
ER YR E B 30min, AL ESFBRER.ZE
IMABERBE 2 2 F 1000ml,

MS HEAEHRER 4 HEREARRERERIERE
A M M. # W I: NH,NO, 33g/L. KNO, 38g/L.
CaCl, -2H,0 8.8g/L.MgSO, - 7TH,0 7.4g/L.KH, PO, 3.4g/
L; # % I : KI 166mg/L. H,BO, 1.24g/L, MnSO, - 4H,0
4.46g/L.ZnS0, - TH,0 1.72g/L.Na,Mo0, - 2H,0 50mg/L.
CuS0, *5H,0 5mg/L.CoCl, - 6H,0 5mg/L; &3 Il : FeSO, -
7H,0 5.56g/L. Na,-EDTA < 2H,0 7.46g/L; BB NV : IV A
(MLEE)20g/L.VB(JEER)O. 1g/L. 4 4= & B, (2L BR ik %
E)O0.1g/L. LR B (BBEEE)0.1yL. HER
0.4g/L, MBI WAE, BT 1IH 20 FRER
b, BRIy 200 FEWR G ,

BHGARNE TR E SR EREM R
BEYHEE MS EAREFENERM L, WA —E L/
245 AT ECH -

FREHREGHARN 2,4-D 2.5mg/L. HER
0.3g/L . L- A& Bk 0.25g/L BB /KBS E H 0.3g/L. &
¥ 3.0g/L B HEH 7.0g/L,pH 5.8,

HACHEFR . 2,4-D 2.0mg/L JHE B 0.3g/L. B /K
fRESE 1 0.3g/L B 3.0g/L. BXEH 7.0g/L,pH 5.8,

AL 3R 3L 3 R (KT) 4mg/L . NAA 0.5mg/L.JE

B 15.0g/L. E 2588 15.0g/L B8 JE# 7.0g/L,pH 5.8,

MR A TR B . 1/2 MS RS 55  RERE 30g/L . 3R fiE
¥ 7.0g/L,pH 5.8,

1.2 A&

1.2.1 BAEREASZZRANHNEAL LY EHR
& KRR 18 AR R B R T PDA BN 5
by KRR ERAEKEBENHLBAERNTREA
150ml 2 K. PDA & {35 77 % (78 PDA WAk R EF 5
I0.2% B ) B 250ml = M F, £ 25C KB T
1500/ minfB B IR % 3 - 4d, M =AMFRHRRE
2 FAWBEITEY I8 W 22 R &=, 18R Z& 30001/
min B0 15min 5183 E B, 121°CHJE K E 20min,
MAHESERERE" . S/ MHEKORERERSHR
BRAENBEREARFHSERUEREM.

FEIE R B 2 R A 3 M I 8 R R R 25 30 ) 1k
HEAT o B ZF IR BRI KRR T 30 B, B TR
MEMHEZESH (D ABUEAARRRENHERR
B ER) AR EE, HREAHTERERS
H5Kk#EBARMEAFBEARKENRAHEERR,
REBBARKEMEAHEERTETHRA L, R
ot )1 10% .20% 30% 40% .50% 60 % 70 % .
80% 90% Fl 100% £ 10 ACEE, F4b 3 3 RER™
ETBCEBERABZF 2GR, ZRNEBRFTFRHRIEK
BBV HE. UBRFARKNHERIHEZRNAEYD

MEE(%) = (1 - HERLERF LYK ENS
MR K E) x 100%

1.2.2 PCoy HEFTREAKAGESERH UL 6 HK
6 ik Ao A0 R i FERBIILAE R R R F R
B 43 51 0.150.200.,300 F1 400Gy H% Co v 5t £k M &t
BAOKRE R FROR IS, B A 30 7, KRR
SRER REEBEKERNAGAR, UBERHE
HERENEREEHTHRSE oLk,

1.2.2.1 KBELHARHHFEF BRIAFEHNECo
YHEBREAKBERBAE, B 15% M BEERRT 2
~3min, BHE K ¥ E H 0.1% 87K (HgCl, ) % W4
F ISmin, CEKEM 4~5 K, RAEERGHARER
B L, 2B CRGTHESR, BRI TRAGHAS
TR, AR EY Co v 514248 BRI /K 78 AR VE X R
1.2.2.2 XBELHHARHBRFLE BiEFHEFRE
FEKEENACEGAR  HASEHEREIM
MAGHRGERERE LHTERERT ., BT
FREE VR SR FFAE, OT LA O 2 15 B FR R M
BERABFERIENRGHEATER,
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1.2.2.3 KBEGHGARGHLIFL  HFAAIH
15 3 W PR M SR 0 A A U A BRI L U L BE SR
H A 28 CH I KT LB R,

1.23 H#HHBEAEGTERELET Kok ahd
AERBEAE AR FRE L FREKEA. BEHE
HREHER TIEMBEARKYEFRE PRI = — 00
B, RAIRESMFEER(2x10° T F/m) #4785
BE,RB7-10d FREHEKEHEEL. %8 IRRI
BITEMARAE 20 6 NS, 0 ~ 3 R KPR, 4 ~ 5
o R EOR (B 1), BARGERUREEBAKR
AR R RIES RS RS LEERE TR,

Bl BRTRKBEERERSR
Fig.1 Degree of rice blast in Heilongjiang

a:0%;b:—Fe: “Hd: S8 e WKL HR
a,b,c,d,e and f mean the grade 0,1,2,3,4

and 5 of rice blast, respectively

1.3 #igahmE
AHHARES R BARIOLRO T EHHF
FH SPSS # 4 #1417

2 R
2.1 BEFEREEERDNAEDSENE

REARLIP R 3R B2 BB X 7K A o b Y A 9 T
BHERREL NRI1TUEN BERENEEER
BEEE 4 KRR FLER. FRKEMER
Ak EERS T B4R 2 B A R A B A [ R B Y 9
YeRl, BB EF AR ERWE A NI, RN
HBERMREBRK, RFEARZINMHEERE.
HERFW HRIRE N 50% 6T, B 9 R F A KM

FIERS1.07%:; FEWE N 60% 6, BHE 14 KK
418 WA 9O B 2 MR FAKMEI 405N
50.27% \52.28% ,54.78% ,57.15% ; B R WK JEH T0%
BB 14 MARR 418 MR ZFA KIS E S5 A
56.72% % 58.46% . DA L& S0% ~ 70 % W & WML 25
RO FEA KM G E— T LLRE] 50% UL £, XA &
FITEKTT 5 T 5 e 98 8 AR AT DL AR A5 8 Y I 2 AR
ROFANATRER 0% MERKEEREEET.
*1 TAREREFREASE
3t 4 4 KEE SRS A KB R

Table 1  Inhibiting rate of crude toxin of Pyricularia grisea
on bud growth of four rice varieties (%)
BEREWE B4 RR48 - W9 B 12
toxin concentration  Longjing 14 Dongnong 418 Songjing 9 Kendao 12
10 7.71 4.99 9.15 17.18
20 17.59 18.19 18.63 28.89
30 25.23 26.90 29.70 33.93
40 35.56 36.64 41.06 38.39
50 40.29 43.86 51.07 48.86
60 50.27 52.28 54.78 57.15
70 56.72 58.46 61.21 61.21
80 61.13 66.14 66.66 65.27
90 63.95 70.57 75.66 71.27
100 68.94 75.65 82.54 75.02
¥ average 42.74 45.37 49.05 49.72

2.2 “Co vy BIARFTAIEMKIBERIGALE SR

IKFERBARAE AR ALRFE TR E LR d
B HBEREHAR., 4 MKBRHREGARNE
BEHERA T RERIAOEC, B, FHEE,
AREEER, HFE2 TR, REE BN &K
BHARFEREAR, KhEE 14 SHiESREHENR
B BMRE, &R RAERGHRESTEHERERMK
(P <0.05),400Gy /957 & % KB AR BT K, &
EFHAGAR. SKEMMPREERSZERAE
FEHCCoy HRBRYAGARFEIRLR T ER
BE(P<0.01),
23 “CoyHEERFTRENAERGAAHR
1% 128 B9 B2 i

HKTERGHAGRTE RSB, b T8
FEPOPHERNEERRMERNZ W, FLA
HHREEABAIRER, - BAIZEHTERHGAR
WY R ENRE CEEY R,
WAL SR S RS R S EEERE
FET-. “Co vy HEBBX KBAGHAKBILERE W
BE HRITL, EEETHNEEIMABEHGAR
BB RFEZ Y m, E AR &R B2 R B EN
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EHERKEE(P<0.01),
R2 ANMNKBRNE Y HEEREAGEHETEE

Table 2  Callus inducing rate from four rice

varieties by * Co Y-rays irradiation

bk FHE 14 HAk 418 ¥ 9 B 12
dose Longjing Dongnong Songjing Kendao
(Gy) 14( %) 418(%) 9(%) 12(%)

0 98.72aA 97.61aA 89.72aA 93.85aA
150 14.10bB 9.83bB 7.9bB 12.11bB
200 7.32¢C 3.17¢C 2.47¢C 5.32¢C
300 3.83dD 1.08dCD 0cC 2.37¢dCD
400 OeE 0dD 0cC 0dD

FRPDEFHRRIE P<0.05S THERBE  KEFEHRRE P<
0.0i THZRBEE. TEF,

Note: The small letters indicated Longitudinal values were significantly different
at P <0.05; The capital letters indicated Longitudinal values were significantly
different at P < 0.01. The same as following Tables.

£3 “CoVHRERIAERGALBLENTN

Table 3  Effecis of y-rays irradiation on brown

rate of rice callus (%)
& T fE 14 A 418 FARE 9 B 12
dose(Gy) Longjing 14  Dongnong 418  Songjing 9 Kendao 12
0 18.42dD 35.53dD 34.62dD 23.64dD
150 27.27¢C 86.84bB 46.12¢C 41.18cC
200 63.25bB 79.41cC 72.97bB 74.19bB
300 86.73aA 94.36aA 100aA 96.73aA

24 “CovHEERBTEREMNABEGAL S &
7% 1% B9 & i

L2387 Co v L5 BB KHE L ANE, A& 60%
FRIEBURMAER IR LR LG GRS NI ER
BHAGHATHREEISE 0% T ZRBUK
M A SR BT SRR 4,

®4 "CoyBEERMABRGARSUERHTW
Table 4 Effects of y-rays irradiation on

differentiation rate of rice callus (%)
8 T 14 A 418 M9 Bfg12
dose(Gy) Longjing 14  Dongnong 418 Songjing 9 Kendao 12
0 32.20bB 18.622A  7.57¢C 12.15aA
150 16.35¢C 10.00bB 19.69bB 11.34aA
200 0dD - OcC 75.00aA 1.56bB
300 66.67aA 0cC 0dD ObB

MEATUES, 23 RXFEFECo vy HFEER
& s AT KRB @ H R EARR, B
T8 12 By 2 A R B ) & 38 0t FE AR, 1 B 150 F1 200Gy
FEEAGHAN S LERERKRBE (P <0.01);
B 9 B L ERIEFIE 9 0 ~ 200Gy B, B ) & 4% i 7 3%
L EEARMAE T, ZREEBE(P<0.01), &

300Gy & T®RA L ; B 14 72 150Gy MEHER
ey L RN 16.35%, 300Gy FI B B R LR K
66.67% , 1M H X+ BB ML E N 32.20% , S5 I &
IR G R BRI E, SHEBHE TR IERERX,
ARFEZEEGARNSUEERIRBEF RK
I8 A GH AL 150Gy WA BBBEAILERR
10% , 5%t 8 22 F Ak B 3 , Wi 7E 200 #1 300Gy FIM & T
KR ETE o
2.5 MEREFNNTSHEMEE
BHARS BN ERKE = —08E,
BABBERYUERNILE S, 2 BEBHETIUR
PERIN S & B, P57 5 e AE 14 M (5 L L F AR AR PR
285K 83.33% ~ 84.62% , R A 418 O 50.00% , FA¥E 9
$33.33% ~58.33% , B4 12 7 63.46% ~ 66.67%,
5% axEAEL, RyiRdsk LR AE %M, k8
4N REEREHERRAREIME(E D), £18%Co v
52355 0 ML 35 2 07 30k J5 15 B AR BUR e B i =
(RS, EABIEEMPRIALBIFHNEREES,
£S5 HERTEMFENEE
Table S Screening and identification of resistant mutants
R0 5 B L4

BE OEAER resistant reaction LR
7K FE G FIE  No.of HUHE RBHEHK A
rice varieties doses regenerated  No. of No. of perc:ent of
(Gy) seedling resistant susceptible TSIS(UZ;{)
plant _plant prantt
JEHE 14 0 45 18 27 40.00
Longjing 14 150 39 33 6 - 84.62
200 — — - -
300 18 15 3 83.33
Ak 418 0 15 3 12 20.00
Dongnong 418 150 6 3 3 50.00
200 - - - -
300 — — — —
WHE9 0 36 9 27 25.00
Songjing 9 150 36 21 15 58.33
200 12 6 12 33.33
300 — — — —
B2 0 12 3 9 25.00
Kendao 12 150 33 21 12 63.64
200 9 6 3 66.67
300 — — — —
E—"AHAXAET HAGEERE S LETE R
Note:“~—" indicated that the callus in relative doses didn’ t form regenerated

seedlings .

3 higMitie

BT, ORISR B S RN GH#E ) BT A4
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FRAMERERETHRRTEEROEA, CELEM
T HSTE NE HESESRHREWH TP ZM
e fE bR, N B 70 R0 BT 16
PR B R R AR ik B R ) R R KRR YR Y
RN, RE¥HE 0 FRPWIFHHERBIFR. FX
BRESE™ ZAMEBRINKESHNREF>F
BT ARBEBR B RAEE B EN B, RAUH
HMEEER, TERSY HREESEY KES
0 % R S AR O A 264 R )
R BER R RN R ST THRE, RATF RN
KRERBE @ AR BRS040 A B 8 6 AR
B, 100 51 R R B R VR 4R v AL BB A [R) HE 4 T AR
BRAFB/TKEBRER R AMIEEL N HYAR
EREAERN IR P EIZNER AL R
PRERTHREDS, HEGENEREESN, @k H
L S k4 e B A B 3 B B B R R B B AR
RERCoy HABREAMRIBERZERNFES,
T AR
FERAEEHSRZEKERBERSIBEPTENR
W IS, Kozaka 277 WREERGH 935 55
Y 4> B K U B Picoliinic acid . Piricularin . Pyriculd .
Tenuazonic acid . Glycopeptide 5 X /K F§ A B B H 1M
ZRY R, XY RSB KRBT A RREAL, 5
EEERREWH IR, FRUKBEHITFER, SBCHE
KEEZAEW™ . MAHERENERES, TUR
FES VA K BURSI M , A F HUR R BRI E A S M
R BRI LR R AR Rtk . 7EFR
RS R P, MR EERIRERS, EE&
BENEES R, BoREHARMSARMT T RES
AR, LR ER Y. BREHEERNEK
BERK, A ZIRBPURRE R . AR EH 0% T E
WA RIRBERE S, B8 TR HIRRE R, “Co v &
LBERNKBAGHAANERERER, KBS EHE
F B 3 I T 52 MR PR AR, 77) & X B 400Gy B K RE Y
BHARNREIE . BRI KR &0 H R
W PRI R AR Tt 2 HE MR, B 2 A8 im
Hehm, L3N 2k 3 300Gy & ,4 4 f R AIAE LR B R
=LA 9 IABALE T 100% . BFFT R, S5 S 1k
R y HEABEARERREAAN T, BER
St AL B — R EM R, 78 300Gy KB ER &
T ARABIMEI MBR 2 WAGHAHER ML
HEH. ARABLEIEZRESIINELEEAKTFER
X R IR R R B DU AL AR LU S A BT R
MEAEHRNEERERANNE, KRR EET RN L
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