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ABSTRACT

The screening wheat new lines which have the resistance to Fusarium graminearwm
were completed by in vitro induced mutation and cell screening. Four new lines with resis-
tance to Fusarium graminearum were obtained. The fleld inorulating determination in
1990~1996 showed that their resirtance was 1 ~2 dgree higher than that of parents, and
there were variations in main agronomical traits hetween the new lines and their parents.
Changes of the defensive enzemes (SO, POD), sugar-protein on cell surface , and ultra-
structure were investigated by using new lines and their parents under the action of toxin
of Fusarfum graminearum. The new lines under the action of toxin of Fusarwm gramo
earum have the ability (o increase the defensive cnzyme activity and thickness of sugar
protein on cell surface and to reduce 1he damage of cell memdrane system that would re

sult in resistance increasing.
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WEHHER, REXEDHAMAHACEBRERPEPESSEMMITERTR, 4
MFEHMEENY, BEREEVTUT KBERAYRER, MEDERHREFLZNBRIENE,

INEFRBRBEEFERE, EPERILFTHNELLERURAIERZXEETE, T
fE/NFERR, AERRER, EEEAME. IASHENER IS S DNETHOERZRE. A
1988 &2, A AEN SRREFRMMMBEHEGNITE, 7R FVNEREFARLHR
AR, EHTHAERNNEFTMHE.

1 ik
1. 1 Bt Ef AL

P60 A Tl . M BN, BOLAE, ST AR B A RS R
THHR: (1) FENEHEBERFAEETYIL 0.6, 1.0 # 14 Gy “Co ¥ 3 8b 47 35K AT, BB
MIWRAERD S (2) ) 0.5~15 Gy “Co Y STRIBRN T F1, #HT WA, MYMmEM; (3) R4, 4
HogERE 3d JEH 0.5~10Gy *Co Y 5T B3 . B R EFHF R I MS+2,4-D 2 mg/L+KT 0.5 mg/L,
FEE 30 g/L, BB 8 g/L, PHIEAN 5.8, HEER 4L 1C KBTS 20~30d. HMEEFEBET
hiz, 4 DA, HEE@ESFIERE LA A S K BESCR BN MSHMET 1.5 mg/L.+NAA 0.2
mg/L. XM 16 b, YHMAE 20 kix, BHAES 10~15 cm B, HH 3~5d, REBADE
WNEBTHREEBRANER7TILL, BEIAEZN, BOBH, AERE.

1. 2 4%

VIR E RN RN P R, MR TERAME. (1) B BEEEMASEST
ERAR, RBENN 25100 mg/L. £ GRS BAIE R LIS, 1k
WA SRR RA N, BORE . EERR. (2) [EERE:. RIS LE
FEAL (A 2025 d) T, AAHERFER PR RERIE.

HIR M F gt e f e 2B NE, BEFFE OXR, HiFRHRELENE, RIBEL
LI A E AT, TRAT SOV IR LA S -, R/ D T ReR I, g Y R (o) ME
RIRE (z) MBBVEN GO MEHFRE, 2FFER, KKBERATTEFMARET, K
REMLZHERA R, REH&EEENEANZFERT Y AR eHNE.

1. 3 HEABRNANEE ’

S, M EEDARATRO , HFIE AR (F 1010 MEF F A 30~50 AT BEEE A, 3
POHTIR AR R AR, HaHAT AR, B S aRTHEVGER RN ERR., S, R L
BT P B Ol AT s N R A R, BT R VRE R A S0 00 TR B HE 8, 454
A T AP B AR RIBR
1. 4 HRGRFEEETERZERUE

NEMRB W EERTRS &S RETIAE. J, BREBILRPTR G R RLFE
A 20 4k, HATRM, REWS ., BEMEEABESE IFHEEUBRELATERREY, A HE
MEXRBFH,

1. 5 HFEGRRERFTSR4COETEE. BEAYELESHT

WHOR T E SR FARE R M A S, B BRARIERID, 2 P 25=1 0
MR E., EAR, —HOMTERH 20%HRTREERETRRE, 5 B NARKRE.
B AdE, RO 5~1.0cm H50 T EABE T POD) B, B g L. A 4 ml
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0.3 mol/LAEHE. 0.01 mol/l. KC1, 0.05 mol/L BEBEEE MM (pH=7.2), TEUKIG FAFBERIE , L)
4 000 r/minB4> 10 min, B EWHEE FUkEPEHE. RARERERR MBS BEKL, 4
BRI 7.5%, WERWEE 2. 8%, HIKATEERE, HEEWHEES N Tos- T ERE T,
EACKETHEEK, BREERRME, BEE 7XMBRIRIFHETION.

BE YA EES TR SO E AR TR, Bl SRR 1. 0~2.0cm LI,
BF 2 g BE&h, B 4 ml 0. 05moal/L BEER B HE (pH=7.8), E/K¥ LRI BERLIE . 5% LA 14 000 r/min
VRS0 20 min, B EH W, 7E 3 ml BLWHE (1. 3 pmol/L 3 ¥ %, 13 mmol/L BHEEL, 63 s mol/L
NBT (FEPmE), 0.05 mol/L pH=7. 8 HJBEERGE M) = DB W /5 Y18 20 min, 560 nm T
B, DSBS, MR 50%NBT Xy 1 MBS AL, 118 SOD iHH#:,

1. 6 MAGREXFEEAR/FREDEED WS

BARSEEAEERETHE. EHEFARERERFEEE (£ 1010 ME TF 50~60
ARF) WEER. 12, 24 f1 36 h FAHIBUNEREINAS, DARBEHEENE, B ERRET
EHRAEL 0.5X 1.0 mm #/hER, FISH 1 mg/L FTAN 2. 5% _BRERE2h, HHEF 0.5
mg/LETLLASRER G B & 3K, it 3 h. AT EBRAK, Epondl2 MR, BHIH, THEH
EHEE W .

1. 7 AFESHREHLEFORB/ERNGOHZE

FENEHNEN ERAFRRREEERNRE, 4 HBERBAR 0NN RERAEED, &
EREFEHE TR, £ 24CHMFTHHLE2, 10/ 20h, BEXRMEEMKBHRAHELR 4%
TR E 3~4h, FREKREET, WHHFEBAK, Epenslz WM, #M T, BB
MFrema e, FHRAaFUEFHEE.

2 FEEHR
2. 1 THEESERESLENAGEEESENE TR

HHEEW (WE U, BHA8\KBSREN LHERREN YRR ENRESMW %, SE
HIRE KT Y B4R, 50 Gy HSTRERBSE S BMELIL, 100 Gy BET 4 IEHFE 5 RN
BT, EREFOFBRREN SOml/LE, HSERMKED,. Bif 50 m/L i, BT KEH#ER
WA R TR

FlEZNWFRS LRG3 (WR D. K7 2R3 80 AL s i /e Hag b, wEheH
B Mk EARERIN. BRESHEEESGLAEMNZWA THEME -4, WREEEEE S
AT AR, 7EE 85-6497 R AhRGLV.

YRB5FRGEHERT AGALAYERE, OFKMFEHLBETHER (LE 2), T 85-
6497, BPAR AL FB MMV AT RIEE 2 5 ¥ HERNERED, EFL WP gRE (0
=D,

YHESERICHENGHHNEREEERTHYAENEHARB2E (RE 1, 2,
REATESLEFERSAHASRESBPELFEL TR, BEEKE (100~200 ml/L)
T, BHE3 ENFEETERETE 856497, WHEH AR, HGEHASNREENEIDRAR,
M HAENED LR EELR.
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F1 RGEARESE GO, EMEE 10 XEGHATEE ) BRRS
AREHERR ) K YHE () DEERE (o) HEAFRE
Table 1 Regression Equation for Induction Frequency of Callus (y,), Survived
Rate {v,) and Mean Growth Amount (y,) of Callus 40 Days after

Inoculation with Respect ta Y-ray (x,) and Concentration of Texin (x;)

; ) HHXEH
HH EEGTE F}_ﬁl!& Multiple correlation
Materials Regression equation F test )
coefficent
EHE S y1=101. 65230—0. 00101 2f—0. 46060 x; 126.8368" * 0.877155
Longfu 3 yo=098. 79002 —0. TABE3 3 77.2182" " 0. 56328
y3=0. 14147+0. 00058 x;— 0. 00001 2§ —0. Q0067 x; 145. 4980" " . GB763
B B5-6497 y1=104.50170—90. 00292 xf—0. 29825 z,—0. 00080 =3 .
Het 85-6497 +0. 00001 =iz 114. 0324 0. 98922
yz=100. 86080 —0. 00233 2t —0. 53640 x3 f0. 50081+ 0. 97107
yy=(. 14811+0. 00136 x,— 0. 00002 3 —0. 0005] 2 274.8293"" 0. 99819
* ERTE; «» ERBEE,
# —--[hfference 15 significant at 0. 05 level; = * Difference is significant at 0. 01 level.
100}

/
o

& X % g 'S 1S

Concentration of toxin /ml - [ !

80
RGESRGE o
Induction frequency 40’
of callus /9, 20]
_THs

100 ¥-ray /Gy

Concentration of toxin sml = -1

B Co ¥ MERLAEHFRMAHNAFE T RALM
Fig. 1 Influence of “Co Y-ray combined with F. graminearum

toxin on induction frequency of callus
A BHEF 3 Longlu 3; B: 2 85-6497 Hei 85-6497.

2. 2 REABRRSRENES
L ERYE, EH T RB976, RB325, RB320 1 RB383 & 4 AR FAEHE S £, RBI76 (Rik

5 92K809, 92K803) RIUHHE 9 B M, IR S FEBHFHER (75 ml/L) HIESERE
b4 R fE 5 P16 . RB325, RB320 1 RB383 2R ¥ 514k HI 48 1 83-6516 4P, wF 3 5
RIGBEM 5L 838 WIS, O RBHREMNEE (100 ml/L) HFEFHEFE LR KR A R
M., 3 TEHES, PRGN ENTHRBENERARRN 1.1 (EER LD, 1.4 (EEF
3.4), 1.5 CEARR3.0 1.2 GERNYI ), HRREARERRE 1248, 54 FimREY
ERME, %W, BEASBEABHERESER EEEAETERATTRAAR (RE 2), £
cAER R, BRI, HORRERNEREAT B F SRR FKE.
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60|

Bt REFER [ 40|
Induction frequency, 28
of callus /% / 50

Concentration of toxin /] » [, 7!

Concentration of taxin /ml - L~?

B2 “CoVRYABHEFRMNEMSE 10 A BERFIERYE M
Fig. 2 Influence of ¥Co ¥-ray combined with F. graminearum
toxin on survived rate of callus 40 days after inoculation
A: BB F 15 Longiu 3; B, B 85-6497 Hei 85-6457,
*: BABRGEREFEFNIERZER
Table 2 Major Agronomical Trait of the Resistant Lines and Their Parents

TR L 2 " B K EBABY LRy A TRE
E,Ui%”k Height of plant  Length of spike Spikelets Na. of . ’JJ\_H$ Weight of
Resistant l_lnr;s T Tem on per spike Kernel/spike Sler_lhly of 1000
and their - spikelet kernels
parent X e ov/% X o ev/% X o evith X o cov/ % g
RBAa78 98.3** 2.3 2.3 1Z.00 0.6 5.00 2.9°* 1.9 B.6R a%.4 1R 2210 fi- 85 3.7
¥inkehan No. 8 94.0 4.9 5. 21 10.4 0.9 B.65 1.2 1.0 §.21 43.2  R.6 10.950 4. 1R 3.5
RE325 1131+ 3.7 3.27 128" 0.7 5.27 230 1.6 H. 8l 61.5 0.1 16.42 7. 06 35.2
LongB3-63135 98.4 4.5 4.37 12.1 0.6 4.5%§ 205 L3 BBl BZO BDOTRTD 415 R
EiRaZa g2.0°" 4.% 5088 10h.et 0.7 6.03 25" L0 4 BE w208 8.4 17,77 3091 YT
Kefen Mo 3 BE.7 4.0 4 A2 12,0 1.0 &0o 18,9 1.7 8.0 T I PP N foan R
ER383 112,17 2.4 2. 14 124+ 0.6 1.96 8.3 0.7 3. 83 4.7 1001 204 .08 A
K858 106.6 5.1 4.78 12,7 O.A 4.7 159 2.6 ¥3.07 o668 11.4 20014 7. B3 354
- BRLE¥, o+ - EFHIFE.
# -—-Lhfference v sgnificant ar 0. 087 level; » = Differcnee is sgrmficant at G, 01 fevel

2.3 MBRRREFEFIRLHEITENTHE

S HrRE), B AL B B A A A A ) TR AN L B PTRT Ah B RTB32 41 6 S,
EEA T RIEN; E@RERNWEREAME, PUNGREHEERAEDT, MRS T %
M, HE 5 FIE 6 SIEHEMME MBS MRS, XM RB383 1 6 &ik#, HAH 7 REH, 1
A5 &EFNEAEEERNRSEER 2 ERERELHE ARG RNEFTEARETL, X
AN ERTE 3HIE 6 284, THS 7 &8 HF 8 ME (WA .

2. 4 NAERREFELAHELOELENEL

d1dud h 3 RB325 # RB383 1 HOvn R4 (9 B8 ik LB (SOD) [Pk LI ES,
RBREFEENT, B2 83-6516 49 SOD j&HEE KR 208 B ALFP AT ML B (R e
SODWEYEH BT AR, KA, FIRM AN SOD HiERE B ERE, Hd RB325 W FEAR
8. 58%, RB383 HEAE 24 14% ., X FHKEMH—H (WE D
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CK Ta CK Tr CK Trn CK Tr
Long 83-654 RB325 Ke85s RI383

B3 PR R R EARN T E Y F THHE
Fig. 3 [Isoperoxidase zymograms pattern

of the resistant lines and their parents

%3 GARRLSERIFZZBESMEHEGTE

Fable 3 Superoxide Dismutase Activity of the Resistant Lines and Their Parents

Fim G R A HE A . I
Resistant lines and ok Xon AL jjfﬁ. activity increased
Treatrnem - Umt of activity 5
their parents %
- CK 0. 034 155. 2 -
24 .. .t
Rbazt Toxin 0. 0133 167.0 7B
. CK o034 165, 2 1 a-
Long83— 6515 Teoun 038 1538 -0
. Ok Y 116. % P
R8st Tenrin b 149, 6 ¢8 1w
. LK GoUgh 161. 6 Lo
KEgos Tovsan fo0ls 16H. 0 596

2. 5 NASRAEFEFBNZEREGNTEL

EEMEEY, GARBERRMAF, 02K809 SIEARF S 9 5F VLA 48 M6 883 1 MY
MR HEEE A IR ] 3B KR 12 h S, 92KR09 X B A0 My Fe T A5 2 IR, L TSR A R
B AL, $EF 24 b IS, 92K809 N BRI £ 100 8 T P BRI, TSR AR IR (RO A
QIR AR R T BB AL, R 36 b T, 92K 809 P EA N R T B 4 1 Z SR AN, FEMAL T
MRMENS A, FANRINRE P2, BAREE RN BE, AEAREORNT  aE L
2. 6 MARSRREZERMBRERSHINEL

AL ), FA IR K AT S, PUAREER R R 02K 809 M MU DI R 9 W R IR A B

HUREAO P IE® . BRI HER AL SRR, IR RS, BT T B, BARA 2T
e HAL
72 h REFEMERMME, PURMAABMRK@MERES R, BRE. fHE &
SOREE THEEVRE, SN MAREAAK, B o SHREE BN, TREERS
HHES AR, MRS FEE TR, HANRERRRRIRESE, SREFEHE TR
10 h HEAEF, BES 9 Sm&RIA. AR, IR, B ] Sk
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SRR, R SRide, WA, AIDKUR R B R R, A SR AR N ) S
iR, MR, HoRHESIEAL. TR 92K809 7 10 h H#AHIT, H&E, Ziniik
WA E, gk ERA ZHA RS, BAEw oL, BEWE AR, TR AT %
WA, EHNERERBRANSY, MDY ETEEREE/D.

220 h REBREAERLYS, FRE o5 NHMMRAMARHA, D FasEm gk
IR TE . HREERFEHE, BR BN RRLRE, SNSRI
rh i SR PRI 2, A RIS BE B A O R, BRI IR, TR &L R 92K 809 A I SR M4 18
PR, RRABHER N ZETFRESAFERT, KE0H RN R ER AR,

3 b ik

() FHABEHRHAERTUBRDENERRIEAERER, IURAHRERTESNER
BBl ERESREREN THTHKRKAETE, B THARERTANEE, ATmREHL
R,

() Y FRHRBREERLEFRPEBEEKERBR, HTCBE DGR HARN &K
15, AEMENENTRMAERS- -CEROREMM. Kk, TEPESFAT AR 0R %
Ak ARk, RAREMEEER, SMEERENE R SN LT F IR ERBARMHE S B
BERE. mtrARMEE N EE.

(3) FWARER&F RBo76 (Pik+ 92K809, 92K803) B ER, BRIV AEFE S H
PR ARG, Bl OB T R R RTIC . 92K809 TEMIER KR . A0
FHEHEHEENEEE, MRS M E LA F, AR LE rTR2Z0AE, 3
IET 4R R BB R ol . M FEAR R 5 0 TR IR R b, AR LTS 1 R TR IR EKE L &
M, MHETEE, REHE2Z A SR 7, WL, ARIRETH B, Al a8
T R T LA S S HWTRE R S AL BRI, 80, e TRARAG B TN 1, FUI A b
b AL B 6 55 1 ST, T A AR R AR NS SR A A O OFL SFEHE T,
TR B T B O A B RL AR, W, AR ERIT, M A B s
e e SRR URTR (s R Sk 7R AN I ORA TN | A I (8

() FEEEHT, DUk R 92K809 B HBEAR w5 0 S8R BB Eea /AL 1%
1k, Wk AN 2k th R HLRE R AR BN R A U BIR, fiT ELRR 40 IR R 09 3045, BCERRE I INIAL .
{HRAMF A FREF A 7Y, 92KB09 QMRS B H B R MBI E R LA/ S . RN RESR
PTG IR B A A IR AR T, HR Ak S8 O X B R A I B A T . FUR &L & 92K 809
fortekik . AR RBAKBCEARTER, AFFEZFRAROBFO L, RS ERN
LGy, ERAEBKTUREN.
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