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Hongxue Lu™ and Naoto Yamaoxa®™: The Effect of Difenoconazole
on the Infection Process of Blumeria graminis f. sp. hordei

Abstract

The effect of Difenoconazole on the infection process of Blumeria graminis f. sp. hordei was examined
using an infection system of barley coleoptile and the powdery mildew fungi. Difenoconazole was effective
for inhibiting the morphogenesis and penetration of the fungi, and even after haustoria formation the
treatment of Difenoconazole was effective for stopping the secondary hyphae elongation by killing directly
the fungi. It seemed to be important for the curing of the disease that Difenoconazole should be sprayed as
soon as possible after establishment of the infection.
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I 4 L F ) EAZIHE Blumeria graminis f. sp. hordei
Lo TH|ERISIh, AFEZFEETAEATED
WENEEEL 2o T\n5h, BARRLIKOHEL & BEE,
PEOEME LTINS S L URBEInEX BT,
ZFOREFREINTVE (S, 2002). BIRET
BroodAEE2L, SOICHNEEREZTIZEBIT
DAL BT, HLWVIEEICERFRORESIH &
N, FOZEEDEL 2 D20 EORIUIES. 62
W3-y iiBnTiE, ROBEDOE P -72FICB
VB IIE25% ~30% 12 F TR AT (2Rk5, 2006).
KENA§ 2B REOREIRKAS N TITV D
A, MEFBROERIZMLENZDOIKELTEY
(Bo, 2004; T5H, 2007), 2O TH TV =%
DEBEFPEIFH SN TS,

TV = VR ORREF OVE AR REE OMIE D
INVITATH—-NVEERBETH Y, HEWHENDR
FEHICEND LARICEESRELRDOLN, AFHED
HEICBWT, 5 AR B FRshE & IGER)
BB EHEEINTYS (FFS, 2010).
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¥y EAZHEBERICHENEH Y, ChFTELOE
WD SNT V519954, HEEERFIZBVT,
)T VAR EOHRER ERFROREGAE LT,
MM RFNTZF VIS SN . AR & B3
BIZLDEEOMKE, AT FH EATHEEDO S
ETFOE—3FE (primary germ tube: PGT) JERKL &
%53 % (appressorial germ tube: AGT) DHZHIZ
ML 2o 7o, [FEBROBERLEINS LT L
LN o, F-ZOFAN L » T, REFEE
DI EIHE S, S SICHEWEEDSEDL HE X
N, BEROETIED LN (S, 1995). bV
7 VAN ORTHERAGRERAZICBC TS 2R
HAROFEFZIGTAZ 8T, ZREAD S O
BHHAL, TLF) EATREAD I 0= -
b, HRELTHEVHEBESRELRLE B5,
2002) .

=, FFLF)EAIHIIOVWTE, ThETT
Ve VEROBREANL o THBTE S L) &%
ENTVBHLDD, ZOHFEFHNIL 2\, 51T, K
M THW/Y 7 =/ 35 V'~ ) (Difenoconazole)
B7 V= VROLEHHF L LS TH Y, REHZ
T ALF)EATHRER G O—EOTLERR, it
RGO ZREARDEEIIED L) 2EB L RITTO
W, FIREORRGESHESY LRI, WERRTE
ELCEAMEOROEERBIHLEET A LR E
DEIZDOVWTIEHL»I o TiEwARWw, /4, )L



o B A F- LW EA

T2 7 u = VESKRBEERNIEREROHE R & O/’
EbHY, KEOBRIGERO &EOBRBICB W THIED
B BDh, FOIEEMNLIOICSY 7/ T
V=V DEBTLEETE R RATS RE A SIS TR T B L
CLIEFEDOTERTHLLEEbNS.
KEFZEIZBWTIE, Y72/ a3y —VvEHWT,
FALFFEBICHEREL AT LEF) CAZTHREDORK
YRR I BT AR OEE L PLICRANER T S
T 5.

2. MEBLUVTE

HEAEY S SUHEE REBRTRRIFLFHILAZ
WEICS L TEZETH S 44 4 F (Hordeum
vulgare L.) O (€ h 4 F) 245 MEWH & L
oo HERE L LAt X9 A ZIHE Blumeria
graminis f. sp. hordei race 1 & i\ 7.

BESIUEE IITHERSHEOL A AFHIL,
Takamatsu et al. (1978) D FEIHE - TFEHKR— k
R L, BELICHERSNZECEENSEICLY
THETFERERY), FEHOLPOETSETEREL
7o, AR, FE®FE 1 mM CaCLAT % AN 7z/NE
TIRAF v 7Y = VISR, MEOHMNIC ALK
BEATCEELL., BBIAVERBORE, B
B4t 2 E120C, 7T0%RH & L7,

HELRERED DD FIHEER KREBRTH S EH
DEEBEETFHBELDIC, #FnEN01ppm, 10
ppm, 100ppm & 725 & 9 12 1 mM CaCly ¥ I Z3EH] %
z 7z, R ELT1ImM CaCl, DA% Fivi7z., #
L FREEZHEL, BE30SMRICAFLF ) &
A ZIREDTREIER OB 2 T o7z, MK L
THEBEFRDOONTREC RO T OERRE L L
7.

KEOWREMKRICRIZTEROFEORE 44 4F
I EATIHREORFEBRIIBITAEH O R RS 72
I, THEFZEE L FEE 2 RERREOSEL %
&6 1 mM CaCLIERICENNTERE L2, AN,
AR OB, 20FR, SHER, S8EMEMZRICENLENL
HOL 7z, BEESOMFMIR, EHFMEBE (XU 28R
PowerBX10X20) % H\WT, AEEREEROBE 1T
otz TEFORFBEBIZBWT, E—RFEE (-
mary germ tube: PGT), fH#5%3583F% (appressorial
germ tube: AGT), f##%% (appressorium: APP), /SY¢
Z (papilla: PA), Wi#% (haustorium: HA) ORI %
X, ENENOFRLZUTORTRD .

B3R (%) = (PGT BT ETH / 57ETH
%) X 100

AGT EEEK (%) = (AGT Bo4F4%  PGT
TR =) X 100

APP EHLZE (%) = (APP B 44 T / AGT
TR HT4) X 100

BATEE (%) = (PABESETH / APP
BeArHEF5) X 100

B (%) = (HA BB T3 / PA B4
F#) x 100

WMEBRTRES LUOZREROMEICRITTEROHE
DFE A A LF) LATTHEEOBARIDRIZBIT S
RIHN ORI R FFND 72010, AR & L7 FIE
% 1mM CaCLBT % AN/ TS AF v 7% —
VAZEN T, BEFE20HER, DOMR M, 748% M #1210
ppm &£ 7% 5 LI EFNENER L RML 72, HEEK
ELTImMCaCl DAIZEDPRAKX &5 72, BEH|
WIN2ABE I RRICBWTA A AT ) LA ZHE KHE %
DHELZEEL, 205K ESAETOIICEL TN
T, BHDPAFOREAEFTICED L) hgEs RITT
DB DWTHE L7,
DEFOFEEZLUTORTRD 2.
DETFEFER= (GEFIRCH / 54ETFHE) X 100

EHOBEDR V7 /o~ VOBERE TN
N5, A LAFBEEE L E2ER L 2R
TRBEZEE L, FOBASHE, O6RFM, 144818 H
([Z38%] (100ppm) % ZNEFNOE AT L — L7,
HHRX & U TR ICEA B L e &, FEHEdE
DEZEHT. WREIIBWTITZ—DOFEITD
b7z R CEIE LRI R 2 P~

3. % R

9, PHIZERIIBAT, KEFHOFLELD
REIZBIT A0 EFORFE, AGT B, APP I
B, BATEIEE L ORERLHF/2. lppm O
A AME L - FERTIEIBE B TEEER
RObNro72. 100ppm B W TIE, FALHE L
ToE, DHETORIERITHN2W% TH o728, F0H%k
BEAEMRRB L., ZOFERIZLYD, 10ppm Dk
ErxHWT, DBROERLYITo 7.
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FACak 7z &9z, R ORE % 10ppm 23R E L,
BeAE O BR[, 2BERE, SEFR, SEFRIMRICEHR % Ly
L 7-. BEFE30HE %12 PGT, AGT, APP Z #i% |,
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% (OBRR) ICEFIZMZ AL PGT DFEFEFXIT TR 0
&=}

< %0) % D—HED 2—%‘%/)5‘17:?%00 }.‘271"—1-‘ \-/J i
LIEENRHLLIDEBR DN,

APPEARERATHIR Rk

OxffE =% 2rEH B o mns
00, 2 0b 2
80 -

60 -

~

%
~ 40 4

20 -

0

i o

AGTH# AR APPH LR @)\ﬁ@‘m frgeches

K2 Bk 2 B ORI AR E ORI B KA
TR

B 2 13 BEHE 2 BRR R IAT o A DR R TH B .
P 2 BRI TUd PGT BEDS T Tl b o T a7z
W, AGT R, APP R, RAITEIE, B
WDOWTHRAN, 20/FE, H2IRLZE ) ITnT
NLEEZENED LN (P<0.05). 55 2 B
WCEHEMZ 5 L AGT ERICE LWigErd ), &
LIZZDHD APP OBREETEK % & UG b K <
o,

B3 &M 4 13 FNZNEERES B & S IFRTRICB T
LEXUHOERERLIZDDOTHSD. ORI
B IR T, RESETF DS D PCT L,
AGTERIEZT TR boTWwa LD, TRLUED
APP B, B AATENES, BAFIZ OV TR,

l4 AR 8 R O FEHLBE AR B DT RET R J T

5 B

ZFORER, M3, 41IRLAEIIE, IR 3R
Lo TRELZDOENFHAL L (P<0.05). §4bb
APP FERERICB W T, REX OMBE T +oR D
HFFcas s Bbhi.

ECHlR7 LS, REOWERER T IO
bﬁé%%kﬁ_zw1§,T«Tw%#mb%ht.
L7248 o T, REFOMEBIRFIZA 4 LF ) EAZH
HOWTNORGEBRRETH Frh & BEbhr,

(2) BBEHKED LT ZRERGBERFICE T 2EH
-7

A OWEREBE B L UZREAROME L 72,

T b HEE26, 50, TARRMBRICEFMEZITY, &

M5 WEIHGE L KRR (ISR I
B B EHLE OB
ot MUEIR (HRRE2GRS B 12 3681 2 L) | b @ AR
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O  EFE26RF R ICSER B A AT\, F D244 12
ZREAMEOIRE (TREARGER) %704
£, M50 (a) ICRT LI, RERIZBWTI
TREARDEDS 1 EOHDEE D B WVIE TR %
PHIBTAHIICICELA BRI L CBEIN. B
EOBFEERIZTAB IR AT, T b bR
EAMBE AT - 726, TOBO REARDIEEH
[HEXN, HEIFHEHESNS EEBbR,

HHEX (b) T REASERIE 1 ROBEES
ol b DD, FOHBAETHERIE(HELT
VWi, COBBEICBWTIE, TRELS2EKD S
WE3ABDOENLEELH o7,

@ FEHEARSOMEE B AWM A 1TV, £ D24
WIZREAMEOIRE (ZREARS LR
7z, FERILBER BV TIE T REARDIE 2 ~ 3
KABOOLNTA, BAEOFHIEEEIT0.6% I A
72 FEREICBWTIE T RE RSB 3 A0S E
PIEZ < (52.8%), WICIE T RE RO A
ARICEAGE RO 5N (165.3%).

@ ETEBRTAREE B ICEALIE ATV, DU RS
W IREADOREDIRE TR, LB &
BRICBWTIE T AE AR E D 3~ 4 KDL
7228, SLEIRIIIEARDIEIS, FOFIF3.7% 1
BXA.

Thb b B0 MAICER T MABELEL &
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FIZEBL LD E Bbhi:.

(3) EZFDEEDR
FETE R4S, O6HRRY, 144BRRHICERIE AT L —
L7z, @WHREIZBW T2 —O3EDERD b Lk

RTBEZfTo7 (H6).

B6IIRT L9, MBI TERHEZ AL —F
LEEIAEL A 1o C, 3L FELFOaD = —
OEENIE LS REL B ERDN, Thbb, #
FEI44BERI R T, AR OMBERIEIZIZE A ERD S
Nidoiz, DELY, S EATHROREEITOON
7oA, BERICHEL TR CER AT 50
EnsLEEbLNS.
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SEBEMEE AT, Y72 /3 F V= VOFF A
FH LA HRHERBRR I RTT A S
Rz, LI oo BIEUTO@E) TH A,

O ABEOBRIGBEIIBWT, ZNFNOBREIC BT
HEFUEINTN O R LRI s, KE
RO A A L F ) EAZHRHEOWT N
BB THAEMEBbNS.

@ DETOWRBBERES L O RE R BRI
RIALER 2 L 7o 5, TRERIIERLICESL Z LS
Hoheh, O ERE, EHMEIEIEARE
OB ISHEINL D L Bbh/:,

@ EHETRASHE, O6RRM, 144RFRIICEEHIZ A T L
=L, BHICLARBOEENRETNIHER, B
V4R BZEOVA TEREIRO N2 o722
E b, RIRFERIIHELZTR CER L AT
NETHHEEDLNS.
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CHET, PITIVARYBENET V- VRO
BRFAOTRETHR (EXRH) LHEISILFH LA
Z9%E (Blumeria graminis f. sp. tritici) (k3 5 2%
BRANIRERTRE SN TYD (TS, 1995; H5,
2002). T RIEIZB VT, EFMEIZL > TEA
PRIRESN, L ZWBIHRBRENTHETEL, 20
BEZ O PILFDBROZREADMENHEES NS Z
L, INOORBEILL o TRBORFEIIH s
HEELNTWA, —F, FEOILAXFOREML L
TORERE (PGT, AGT, APP D) 1247
LEHOEBIIBDOONLVE ENTWAE, KifET
B AR OEREERIC, BRI L2 ) ERTH 5
SEEHLMILE. CTHETOREEARFRIZL S
HEOEVEWIIIDOWTIE, MToL)iEZ6N
5. Tihbb, BEHRFANICB W TS ORI
PHAPIICHFEL TEB Y, REIKEZFNIEERE LTy
LWEREEL H Y, BAFNIIEENIERZESHNL L
WEERTE S, ZOHEMDIE Lna o1, REIC
T 5 EERENIED B DI, BB & - THWHE
PUCHETE T B 3H 2 I L 2 D & # 2 5 2 &8
WHETH 5.
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HHOHBEAREE 2o TWD . eI 8L %
B L7346, REREBEOWTNOBRRE TR
HOLN LB A0, FORBOIINETHS. &
o, MYWERKREICIIEA DA T — P OREIRE
LTwansThY, ToEPEEoREsEEE
TEFOICHET L EATEELLTHE. )0
DB T 4 4 FFERF AW ERRIE, RS
PHIEE, FERBH, BA, TOBOTRE R
EVio e —EOBME FBHRMICHET LI LNTE,
V7 xaF =T A E ORETE] &k
ZENBEDPIZDVTHIFET DI ENTARETH 5.
LD L) BERT, RFRETHESNERE, Y7
S AF = VIR L TARBREAET 00 L Wittt
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SR

W - BB - BRERR (2002) HENC BT A4 4 A F

D EA TS BIPIEORFB O, EEEY
o HER, 22(1) @ 80—83.

EEE - RIRE - FIRE (1995) EFHRANTH O 2 —
TAYTICEBTLFOEMIIBITE ) EAZHE
DFEFIRITTRE. TEREMS, 284) 1 60—
65.

B - BRI S8 (2004) AN TV o AY T DF oy
9 EAZIRE DRI T HIHEIEIRICOWT,
W, 23(3) 1 423—428.

Takamatsu, S., Ishizaki, H. and Kunoh, H.(1978) Cytological
studies of early stages of powdery mildew in barley and
wheat.V. Effects of calcium on the infection of
coleoptiles of barley by Erysiphe graminis hordei. Can.
J. Bot. 56 : 2544 —2549,

R BECE - AR (2010) MU T VAR K BT
LF)EAIT L IR HRBBELRICET S
ffst. BUURZERS, 15 186—187.

ot - SITaF - 254 (2002) h VT VA K OEFHK
BT LK) EATHADFF LRI RITT
BICET o MR R B, BEEWEFER, 22(3) 155
—Bb8.

TR - BIRK - RAEEE (2007) A DEYEM E BV
TLF) EATHIIN T DHRAMREL LD A D
S A b, EHERERFFH, 38(4) 1 512-517.

HIBTE - B - EEE (2006) ) FATHICH T EH A
F o FOMPIEICET IR, 44 & F L BRER
%, (4) 1 41-45.


http://www.tcpdf.org

