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Summary

This book covers the definitions, developmental molecular biology, mechanism
of moecular biology and management with genetic engineering technique of the resis-
tance of plant pathogen to fungicides. In these aspects above, in order to meet the
need of the research and study on the resistance and the work on the utilization and
research methods of the resistance, it does not only describe the definitions of the re-
sistance of plant pathogen accurately but also discuss the molecular biology of the uti-
lization of the resistance creatively.

This book is theoretical, including several areas acrossed together and involving
some fresh thinking. At the same time, the study on the management of the resis-
tance in this book is also quite practical. Therefore, it is helpful to the students, re-

searchers and practical workers who are working on the resistance.
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51 &

QI HBRUAYBARERFEARA N ERHORERR CERBRN S FHHA,
AR RO, BEE S FTEYENRAERNER, ABXANREGHRS Bt aR
BHKEIGEB T — MR E . TSR R PE R Rk ™ &
PRz —. THEREMEERAERRFERERPHBHRBR. BRI TFE
W A R XN TRANIAER AR FEERE L,

PEE ARAETKFHER, KR BEXELFEVHETE T CERE, AT
Hesh T oHRM XS ETEYRELREGE TAENTR. b TRER,HFIEA
I At % T 7 P R A TR B3R I, A R SR B N R B R B R T

HYIR BN 2 E R BT ZH R R 48 AR ST A RISUR MR R IR, B TR
SRR B T HURE T RIS . BARTE 20 tHEE 50 ERPPELH AR
X—iaE, R EIEEA ™ EERE KK, ATSIRANMERRMN 60 FAK
FEERI . 1969 4F , By T PN W4 2% B 7R 2K DR 28 B OR SRR AE 7 B2 KB
(R, Ferte SR BB IR B T 32t Bl S XUZE LT R LA TH
24, BN ; R PSR R LB IA 76 A M BER PIAE LA , Dbk Bk T P BE LU U
BIBREE h 10 £%; ZERT A BOR VMR BT , BB EAE A 10 A UG , RER KBTEROR ;
FEB ISR SRR, ML 3 4E LS, LA E IR T 2000 £ ; A K BRI
B2 H LT A AT 2000 £, sLoh, HPRIREE SR Il
EY—PRICHRBD BT L,

B F AR R E RSt R B R B R R SR, AR ERIBI AR T
BB, H140:1972 767 BN R PR B 12 150 AH)Bra#
SRR 5T ; 1976 4E7E 3 B O AR 45 B 1A B RE IR T3 K T 5 1980 SR FEMT 2 10
IR DA RN K M S

REMPIA RS H 3 E, R T it RS ERYREERRAGERN
R A, XRFHEES T X TREFAHE BT ATEEARSEITX
REAFZERE AT RN S E, HRE EREE MBI REF G
PEAR T B0 WS | LA B b R BR S k , R AT, 1981 FAKEE Bk
/R (Jealott Hil)iE B F T A E R % % i & (Fungicide Resistance Action Com-
mittee, FRAC) B TE 21 , 336 1] 31 R UhHE ) 8 A1 3C HE B \E SRAE R HT 24k 4
x4, AT ZE K R BRI EE &, X, R B & KR A=A REMRE

THRKH S,



2 g

il

SR, K HA LR TEAR W 5 B U2 PE [l B A A 5T P, Xof— S R[] BB AR A LR
HEREL, FEFEE AR A, B0 3R RS2 v A A8 0 T
B E G HPAERNTERARENEX - B RSB HIEREE R, X
PO HAT RER) I R B R BLE T A B AR R R R BHAS/E A , R L
R,

R T AR SFEE S R E N A R4, AR #H — 2 XA R E
R BERGZHAE R R AL HPURE T T KRR .. X ERRER—TE
BAL T AL R BB BRI B — i A e B L R RS 7 4
B SERA T EE MRS, BN TR EX R ER LR PR,
EERBERAT R, BEETHE L RE0RER BN, o FRFEARE
REF, MEERA NI RTRC & T s AR TREASEH T, BBA
B FLFAKFE>4078]  FE BT K% (Reading University) Fox 1§15 A FI AKX
B8 (Botrytis cinerea ) 3 Z B RYIH M BAEHLHL, HadRE TRFE, hEM
WHZHHER BB, B2BUE TR

REXTHYREES RENRAEOTE A EER KM FE#T. XT
FHER ISR T E R R ARSI

LT EE AR R BRSO R, EE R RELRA RN
AR, (B W 785X 5 T B TR 50 R R (0 R | B — S BRST BR  R e pu g v
H ARG EENIE RRRB R, M4 ARBHHER. R4
gﬁm%%ﬂfﬂﬁﬁﬁﬁﬂ%qqﬁﬁﬁﬁmﬁgﬂﬁ,EﬂTﬁﬁﬁﬁﬂﬁ&ﬂm
. B, R RS PIAT , TR R MBI [LE. i
AR EYBIEE T EYREE N AR AR R/, AT EEWE T
H IR RCR . IR AS T B RS — AR BRI HX— B
RIS, E Q070 E AR A P B 4 M IR IRAE 7E 75 1 4 Yy s D ol o 2% ) )
BOHEHLE R |, S BUE LA E M R RN N A T 1 s I e IR
HYph B R ERTSE T B E TR R AT SRk IR T R R A X AR
R tE L Rt S

BEMEE ZERERFT EPARGR B AW REOE MBI,
B WP AL R E R SR RS, RITZ AR B HRI ML (EEES
72 E P3SN R Sk Xt K S kb 38 R B 7R M EEEAARBRNEEN, KB TR
ERBEPERENFELT

F EHR B /EE A E R ANEAT I 7EX 5 H RIBRFT R , AR R BU 2 HE A AR
& PR P S T E, AR EN AN ERE ITRITESN
itk



F—5  HYHERE LT

BIHECA L, ATHIGEIWREFE R AR LC SRS, ERBIFIN
FER(MPREBW) , A VLB B H (R LR R ERER) A LR EH
(MHZ), AREAEN (L E D) MR EREREN(NHNER)F. EXE
AENH, SHAMEREX R VIR A A PIERER  NRERER A RIR
B, R R P AR R B2 P TR O P H

-7 HEYRRENAENERS

F W55 R B HU 251 (resistance of plant pathogen to fungicide) B#EE LR EL
B, “HZhHE” T AR BURE T B R BRIk R S R R LA, B
RBE YR RET G RER R N EA, FR ZHEEERFASGERNIREE
B R—EARABENIRE. B . 54 R 8w RE PR —-RRER, AR
SR AP R R O R s I — R R R R A KA AR — R R A
), SR T AER IR, IR 4, BCEEAE LR “ P2y T B R A U
W7 N T X AR EL, RATHE Y% R E T2t T 2 3o

B4, BRI B f T2 tolerance) . B RIEHYIRIREN H AR, 2
e FAAYRS S B 0 R (8, 5] — AP 4 TR (B A KB A R AR BER B A
B AKFEARSEES RO A EA SR ER, Pl BEREH, B
B AR BURE A AR R R A, AR R SR R AR
it 245t B B A A 2 e T AR BRI A S R R TR A Y o

SRR AR Y I B B BT 25 1% (resistance) , 246 B FAER— K, 4%
135 S R — ol 2% 00 5 L A0 S B X % ) A R B R RO B &R . Bl - AR
SRR B TR A M BRI AE LU, B AE M B B SR AR R T R BE R T
10 7%, VLB Rk X 3R A P A T H AT i T A E RN KGN, KBRA
( Botrytis cinerea \EIMRREBTE S A 1500pg/mL BERMBFRELAK, HEFEHR
HOBURAE LW BB R R T 500 4%, SRR B R A T Itk

R IR B RO, — BB A o LU % 8 00 - 4 1 R R B BR B A L
ey B (ECs, ) B 30 P & (EDy ) R E I o AN BRI xR IR B A 280 o
BE(EC, ) B BB (EDy IRE T 5~ 10 5L L, T LA A Y IR B % 20
FF=4 T ot



4 BB HYREENTAE

BT SRR B E VU AL, YR R 8 B — MR E R4
THUE T, TXT 7 —F MR A, (HAE R PLEEAE LA 2550t B0 T Pt , X
IR BEFR b H I 251 (cross resistance) . #1301, TH 8 B MR 5 B X R 78 R FE
B R HZMERR TixXFRR . B PR X I Bk R ELR B R
AR ERN, MR R E T RO A AL AN P ERGR .
B R IR R A SR SR ok 2 R PR L R A B

SREH MR, YRR S E AR T o, W
it 55— M SAE L B 20 R B 98, X RE M R AR O S H A H 1 ( nega-
tive cross resistance) . I3, FLEF KM M K BREX N - REEETREEM
BEBR TR EHAH . B M EEREINERB RN E( Venturia nash-
icola ) Bikkth At N — ZEHL4 2 PP RN B, M X 2 W R P PRI Ventu-
ria nashicola %rﬁﬁiﬁ'N - ARERETFREFEIEEHR,

A A2 ] LA 7R Y T i 04k B e M AR o X5 L, 7 Ventu-
ria nashicola W12 B R B YU BRIIBT A A Brszid.

e BB, BT B B0 2Pt S RARE IS A, B TREE S BOX S
VB [ o % 25 b K T 0 % T 0 [ B 7 A e, X e B R M 4 & ISR B 1 ( multiple
resistance) . B 2o TS B I s Al Rl ad X I pkme s R EmER R IS
AN T . XRAR TR EIAERN.

BAN AR B B 3014 (pleiotropy ) , T 1 B A9 128 B 77 LA ] B 5
BEA R, B0, X 5 R AR

E-F EREEENARREROREE

B ERTY IR, Highh B 27 5 2 R Y 5 3R, 0 LA YR PR AR SR
Lt B R T, ENRERE N kMR RS VR ES.
X EERENTEA HEMAR AR AESR, BRNAERTZ. &
TR, TR I BII6 BV SR 5 o i 30 T 25 PR, P B
WE MR E. 8 Delp 38, 5 1979 44 ik , M BRuE IR = £ 5
SRR EYRIREE % 16 MRRIMES .

TR T R B B R A& R A LA RS — R R A
Ho



BN YRR AR SRR AT 5

— . AR YIE IR 2 Rt
(=) XEHREA L E X W2 4 (resistance to carbendazim)

E+HHRHMMARRET, BT EFRMEREN-——ZHRERRERREF
BRSHR EME, KERED AN BE RS TRENTE. NN 12178
B, 6 N ERBEE S 1500pg/mL ZH A M FE EAK(E 1), He
Bibk B-1 X% 45 R BOBURHE Hob AR TR T 500 157

ERE, B FNEERKET EHOMNA, B5 18 T i B E R R
KEHEI, Fln, @R ETHREN LET S M E XNEHKENARAK, RH
TERTREBR S , A K B BRI T P2t . DLt BbkaE v LUl 56 S0 Ot JR A
WS4, #—SWBEN i ERORAEREE, HEMN m;tmeﬁma
BTFR™,

%11 EBFEEEHRYENRNEBHE

AR (pg/mL) FAK § KRR 42/ mm

Wik Fx :

0 1 5 500 1 000 1 500
B-1 i 8.00 20.10 17.25 14.30 0 0
B-2 i 29.90 0 | 0 0 0 0
B-3 b )N 43.79 44.00 43.88 44.50 17.91 21.62
B-4 R 37.40 28.75 36.50 33.55 38.50 34.45
B-5 Z 39.05 35.15 35.00 33.40 27.16 16.16
B-6 T 33.67 36.00 36.70 24.80 29.18 27.90
B-7 hF 36.89 38.85 31.90 35.20 33.56 28.35
B-8 ¥ §)\\ 22.00 39.75 34.50 17.85 16.55 10.85
B-9 il 45.00 0.90 0.80 1.05 0.20 0
B-10 #N 20.40 0.20 0 5.00 0 0
B-11 =X 3 39.10 0 0 0 0 0
B-12 i 43.41 0 0 0 0 0

(=) M £4 ¥ (Rhizoctonia solani )%t % H R WL 2 #

HeAh, 2d MR E B A BRI R LR AR RE , R 4 A EER T
51 A FHRBESESE Sug/mL FERAKFEFELEHER(R12). HRFSX
& AR A AR A — B R AR — R KR 3R RMRES
A lpg/ml ZERMEFEEERERT



6 B8 HYRRERTE

£12 UHLBENTREH SR OB

—_—" ARIBE/ (ug/mL) FAK S REEE X4 /mm

0 1 5 50
R-1 44.30 45.00 0 0
R-2 41.60 45.00 0 0
R-3 45.00 45.00 0 0
R-4 45.00 45.00 45.00 0

(=) ¥4 ¥ (Sclerotinia sclerotiorum ) ¥ % W R % ‘]‘i

M EBEAFEREF E L 6 N ERI S WIE R, KR 3 A EERNEE
iﬁ‘iTﬁEﬁt,i@ﬁEE@ﬁ SpgimL ZERKIEFHE L EKERK(FR1-3). X3
ABERRER R R B R B LA AT,

13 AW EEROMEYE

F IR (pg/mL) TR K 5 RPUEH ¥/ mm
WKy FE -
0 1 5 1500 2500

SS-1 -9 45,00 42.18 42.75 0.20 0.22
SS-2 BE 45.00 0 0 0 0
SS-3 #L 45.00 0 0 0 ]
SS-4 i 45.00 0 0 0 0
S5-5 HIK 45.00 4063 40.41 0 0
8S-6 #R 45.00 | 45.00 45.00 0 0

PR SR R, S — R E R (YQ - YR SRR AR
RN 3. 00pg/mL. 5 TSRS K E bR % 6 R 0 B3 LR, X BBk
YQ- Y ERFLEARE T804 KREHT T WK, FTAZERKETHN:
0.03.0.30.3.00 # 30.00pg/mL. & MEEEH 3 K.

7E 3.00.30. 00pg/mL WE T L F AR Z AR EHME (KT 97.8%,
W3k 1-4), BAEAESME LA K, KBRS IELENE ERHE. AT
THEES 0.30pg/mL L L ZWR K PDA LK) MBI ZRERBKREERER,
YA B 44 43 B EEFR ] PDA A1 0.03.0.30.3.00,30. 00pg/mL FHR i) PDA
R F MR, S REATRNERERN, DEES 0.30pg/ml UTHEER
5 PDA FREBAE ¥ WNLBREEFER, HibE 4Rk ETEKEE
Ho WHHEAZ FRWKETE 3.00pg/mL LIT (3 1-5),



WA HEYRIRE AR A R R 2

K14 FAARESERDHERAREFROERDPHR

Ab P B/ (pg/rmL) WAL /mm HERKAWER/ %
0.00 43.0
0.03 34.0 24.4
0.30 21.7 51.8
3.00 1.0 97.8
30.00 0.7 98.5

15 REMRLERKERRFE FHEEEKERE /om

#
IR (ugf) B4R BB/ (pg/mL)
0.3 3 30
0.0 30 0 0
0.3 25 0 0
3.0 0 0 0
30.0 0 0 0

HWEEZERAN YQ- Y BBk A R E (EC, ) X EbR i 4, BeF e
RRAEESE AR R, B WFH 3 REH 9 W, £ 2CHH T HTH
%36 /NS MEITREHE LR (F 1-6). EHARBRRARENZHERR L&

BBk AAE R MR,
®16 YO-YMKESWRLE 36 NIEHEEEK
W% KB/ mm
AL BRI ) N 3
(ng/mL) - . - T | RER
s | AR | PSR | HER | TR | HER
0.00 28.0 0.6 30.5 0.9 36.0 1.0 31.4 4.2
0.03 20.0 1.0 21.7 1.2 36.7 0.6 22.8 3.5
0.30 11.7 0.6 16.3 1.5 14.7 0.6 14.2 2.3
3.00 0.7 0.3 0.3 0.6 1.5 0 0.8 0.6

AR A ISR TR AR A R B (ECy) o YQ- Y BIRRIVE R
Fyl B (ECyy )2 0. 15pg/mL,95% LA LA B 5K 0.12~0. 19ug/mLo F5h, W
R EA 3 N EAREA B R (ECy )48 :0. 11.0.10,0.05(% 1-7),



8 BB HEYRRENHHE

£17 IWRNBRBARERENBRRRE(EC, )

—— AR E—ECs/ (pg/ml.)
AR R 95% Ef M
YQ-Y 0.15 0.12~0.19
YQ-P 0.11 0.05~0.25
YQ-L 0.10 0.04~0.26
YQ-S 0.05 0.02~0.14

¥ YQ-PNBE B, YQ- LV IERRE bR YQ - S WAL EEK.

(W) #% %8 @ # (Cladosporium spp. )%t % W R WL At

BN X ERBEM 3 AN EROTR S, EBE#EESH 1000pg/mL
LW R MESHE FAEK(E 1-8), X 3 MEBKSFIK A Fib . RME AR
B, BB TFEAFT,

18 BRENMTERK SR ONSHE

AW (pg/ml) T 11 XS BE#%E42 /mm
[}/ Fx
0 [ 1 50 500 1000
c-1 e 3] 18.83 17.85 17.25 16.65 17.95
c-2 i) 19.87 15.91 24.33 22.79 1.70
c-3 #H 11.82 9.37 7.25 12.25 10.75
HC~1 BRHI(C. fulvum);C -2 JEHUBER C -3 M E M,

() # 3B 8 (Cercospora beticola) 3 % W R A

PR R ELR IR MEMX E 1974 T REASERPRATHR
H-BERe | S B I (L ARESE A R ER ], 4 LU R B T B GAR™
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