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Je A X E IS B F B o B o 8 T B Y U
KEH Cytb F3| 57

WO, MEE, F O, wEX, TEE

PR K2 Bl 2ERE, B AT 210095)

B OE: RABLAKERK, WL TRKHHER (SHAM) FE 3 F B F 54 8§ Magnaporthe
poae B 4 A& KA LA F A B AR M Rvm, FFAERAM ENE T RGATHEY 114K E S50
AR EXTEE B AR, Y H T EEmibm i mit ek b B (Cyth) F /55, vAHl
WFZ R R E R B AR T e Tk, 4R 2T RRIKE SHAM 3t if 2 4 K 6945 4|
YR EFRE (F=20.812, P<0.0001); 7w SHAM (40 pg/mL) 5%, "5 Bt 44 K69
) P IRE (ECsp) R EF ZF (F=0.0410, P=0.8423). "F@HBEAT 45X 114 ARE AR89 ECso &
SEE 4 0.001 0~0.146 5 pg/mL, F3491E 4 (0.017 4 £0.026 1) pg/mL. X B & 5EAs % B A5 8
B 09 SRS B R A E S WAA (W=0.499 7, P<0.05), &RABKRT €& PLate% B B SRR M
T e RBRAR; i 4 RIEGR A H) 70.18% @A AR (W =10.970 8, P=0.064 0> 0.05) #9-F
ECso &% (0.007 8 +0.003 7) pg/mL, #ZAE T 4F 4 B 5 52A4d @ 18 2% i B 69 AR SRR &, b
3t AT RAF B EBEAE R Cyth 49305 /F 7 (8 639 bp), #t— 438 & IAToE 8 Bs SR M A £
FH 12 HREARHEZFT LRG435 BB TFRIEANT —BEK1956bp 89 AET, HE
Cyth 49129, 137 Fo 143 2 FAF LR B AN G RMAR AN ERE, LRERTAHER LT S5
A% R B B 06 RARARYE , R B T A RAART R A A T AL AN ER A £ (Qols) ¢ E A LR M
Tt o F A RS,

XHER: EE, AEsiR; AESAERE; HR KK, W @ieE b

hESHS: S481.4; S482.4 YRR : A XEHRS: 1008-7303(2018)01-0033-08

Azoxystrobin sensitivity in Magnaporthe poae populations collected from
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Abstract: The effect of salicylhydroxamic acid (SHAM) on mycelial growth of Magnaporthe poae
from turfgrass and in vitro azoxystrobin sensitivity were determined by mycelial growth rate method.
Thereafter, the sensitivities of 114 M. poae isolates to azoxystrobin were determined by the same
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investigate the molecular mechanism of the decreased sensitivity to azoxystrobin in M. poae. The results
showed that the inhibition of mycelial growth by SHAM solution of different concentrations was
significantly different (F = 20.812, P < 0.000 1). Sensitivity of M. poae to azoxystrobin amended with
SHAM (40 pg/mL) was not significantly different from that without SHAM (= 0.041 0, P = 0.842 3).
The effective concentration for 50% inhibition of mycelial growth (ECs,) values of the tested isolates
ranged from 0.001 0-0.146 5 pg/mL, and the average of ECs, values was (0.017 4 £0.026 1) pg/mL.
The frequency of azoxystrobin sensitivity in M. poae was not normally distributed (W =0.499 7, P <
0.05), suggesting that sub-populations of decreased sensitivity to azoxystrobin in M. poae emerged. The
majority of M. poae isolates (70.18%) have the frequency of ECs, values with unimodal curve
distribution (W =0.970 8, P =0.064 0 > 0.05), and the mean ECj, value of these isolates was (0.007 8 +
0.003 7) pg/mL, which can be used as a relative sensitivity baseline. A partial sequence of M. poae Cytb
gene (8 639 bp) was obtained by aligning to the reference mitochondrial genome of M. poae. Sequence
analysis revealed the presence of a 1 956 bp intron immediately downstream of codon 143. The intron
was identified in all 12 isolates of M. poae Cytb with different sensitivity to azoxystrobin, and no point
mutations were observed at codons 129, 137 and 143, which were responsible for azoxystrobin
resistance reported previously. The results will lay a scientific basis for the effective management of
summer patch disease and provide a useful reference for further investigating the molecular mechanism
of the decreased sensitivity to Qols in M. poae.

Keywords: turfgrass; summer patch; Magnaporthe poae; azoxystrobin; sensitivity; resistance;

cytochrome b

B ZEPEAL 0 2 FEEE b — P B AR O SR, R, SHAM % % FH T HE 4099 5 i 5
W 5| A P I S AE SR FIN A, I AR Qols MIBUREM EH, LLVHER AOX i A% B
TR ANAS — 1 [ Bl BROIR B 4 L BB, H PRI E szt HW A TR, IS INECA G
T HEFEREESRESRMNEZSE, KHILE4 B SHAM, —SSHE4 J5 6 Qols FBURMEIF L
H&pEMN . H PN 2 H 1 Magnaporthe B ARAE U2, FEA N SHAM J5, Qols X 45 L 4f
poae Landschoot & Jackson 5|2, FKNE =B Y IR B 1 EC s B 28U I [ A B
W, T E RGeS PR, AR g R g0 34 R B AN [R) A 3 i B 7E 32 21 Qols i H
R Poa annua L. FHURZR Poa pratensis L. S8 A B AOX BRI PAAEZFY, AR
¥ Festuca spp. M E Y4 B Agrostis palustris B 2= PERG  AE Qols 2457 1k £ & 71 T A H
Huds.™, fEH [, FHFBORYE 2 N T3 H AOX IEAEIIRE ST A B
AL B R R BRI ERIE R, 1 ) B U W% B B A FH S IR TE 2\l T R 2R — > Qols A%
IRRER RIS E R, HATERZX AT L BT, R A TR B A T S 22 B B R R4
IO RILE ZFERRR BN FES . RN 2 B BIAPHNETES, R BB B S o He = A i, BT
162 ZEPEA A R 7 3, b AR R A TR R E RS AR E A, AR, IR
T K% B 71 (Qols) M T2 i 1Y) 7 AL ™), #2140 X Qols LM = AE R E S MMM R b HH
Pive O 24, B H A7 AR WA K= =54 (Cytb) ERISRAM K, HETKIMELER 3 Fh
T3 B A X T T T R A R A RAT] 5 42X Qols MIHitE: 143 AL A% 1 HH &

Qols EEAE M TH TSN ESY 11, | FRIRA NN EIR (G143A), 129 ML LT H AR A
IEH AR, FMH ARG . — LEAE A i A AT R 9AF NS AR (F129L), LK 137 A6 1 i H
i 5% B EAL IR (AOX) B HEPT Qols [0 HIR R NKEER (G137R). Hh G143A AT
HIEL, T R B ) AOX BRI HE K 51K (SHAM) VAN N CEE A b o I R T IS =T 71 S ]
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F129L 1 G137R &AM, H F EHFHALKF
Prykr- e, SR, WA RN, —LX Qols B
JEE TR BRI R B AE Cyeb 5 IR R AT
[, FLHTHENLE] A B A

BTV RS, AFANE T SHAM X HZ
B A 1 B8 22 AR KR, DLER N SHAM X9
JG 0T v T UM (R R, DAV A 55 B S Ak IR
WS, 3% 420 T B 2 B A 975 T T M T I R U0 5 )
YER; FESEIERN B, DGE T AL ntHb XA [ 2 A 27
T2 R B 7 B B T 1 B R TR BURRE, EEL T
FEOGH R L 2, DA 00 325 iR T 5% s T 1 114 £
JEAEARA s LUK AR BT SO RE T E ZEBEA R B Cyeb
B P50, R ATE S P2 A R 1 AT
RAF . DL B 2 BE A0 1A BB R R Bt 2 iR
HUHRAKYE, IR Qols FLHENLHIRIRTF LIRS .

1 #MR57EE

1.1 HIXEE
2015—2016 ZELEPFE T bt X 8 MR
£ HL A U B ZR B Ak e IR 1Y) b R ORI ) )
Y BURRE, FHorp 7 AR /R KBk Bk IE
BRI (209 FHAS BX. TX. APEC. JH. JSH.
QHW FI TA £IR), ¥ Qols il FH IS, 1 4K
SN T 4L EE () CAU %), 7E Qols Jifi
FAT S, 2R A 00 B 2 B A 0 T B A A D 2
Xt Qols BUR IR . = N 2544 T K H Bassoriello
SGPHRIE W T VE AT IR IR K B, IR R — 5

WIEIEEMAEW Y BY, @SS eme g
RPN M. poae” . VIHUE 22 HLiE & K TR 1
2 mLIEFEE, N 1.5 mL KB H) 20% Hm, f#
W2 SE RN, FARE T 10 C 83+
AT KR . B RE B ILER 1.

1.2 #iXZ55)

98% MIM% e (azoxystrobin) F24, HVLIRE
RV AL 2 Bt K8 A AR 37 BF 5 Pl X K e S e = A
FHH BV AR, BOA 1 x 10* pg/mL IERR: 99% I
K5 (SHAM), g H%E Sigma-Aldrich 2
d, FHEAME, B 1 < 10° pg/mL B . A
ERET 4 °C 742, %5 . TSINGKE master mix,
ERVEWA IR AT ().

1.3 KIZASERRT B 2 4 KRS

BEMLIEHL 9 ¥R E PR B, R 24K
HEELO E SHAM X 1 22 A K gg i . ) F i
¥ SHAM BEE R B R 519 P I 5 2 2 PDA
PR, A SHAM s 24 sk FE 7l 1. 104 20,
40, 60. 80 F1 100 pg/mL, LIIn A %5 {4& 1 H B
(0.1%) WA AR . (B bR 7E PDA B597 58 b
AR 7dE, IBHEELEITIERR 5 mm 1
HRBEYERPL, BT 25°C. B TR
72 5d, MERKES. FOHES 3 K. %A ()
KRR EE SHAM Xt B 22 4= K 30 1 2K (%)

W22 A KA /% =

Xt HE T 74 B4R — R PR BVE EAR
Xt IR T AR — T AR

x100 (1)

®1 SARMEENREESFRHEREEKES

Table 1 The information of M. poae isolates from turfgrass in Beijing
KA R a5 FRE SKFERS 8] wFE Qols 7% B 717t
Sampling site Abbreviation No. of isolates Year of collection Host species Exposed to Qols
EPAIEY ISR BV BX 11 2016 LR &
Baoxing golf course P. pratensis Yes
KA i R RAB AR TX 11 2016 i AR &
Tianxing golf course P. pratensis Yes
APEC s /R R SR APEC 10 2016 B FLBR R
APEC Huidu golf course P. pratensis Yes
TR R R AR JH 39 2016 B LR &
Jinghui golf course P. pratensis Yes
TS R
A. palustris
4w R RAR SR ISH 4 2015 i LR &
Jingshanhu golf course P. pratensis Yes
TS e 7R R AR AR QHW 21 2016 ) R B 2
Qinghe Bay golf course A. palustris Yes
RETGIRR AR TA 9 2016 80 W &
Tian’an Holiday golf course A. palustris Yes
AR K CAU 9 2016 LR &
China Agricultural University P. pratensis No
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1.4 FKIHRSERTE R AR I R BR SU= MEN E P A1E A

BEMLGEEL 12 MR EFREAE R, L 1.3 15l
iff 7 (PR D B B 22 AR K /N (6 < 20%)
) SHAM ¥R FEHEAT AL R, 52 SHAM 1E B f X s
BT P SRR D R ) RS . PR R e T T B
TR R R B B, o) o s B i 9K B A
0.000 1+ 0.001. 0.01. 0.1+ 1 % 10 pg/mL &%
PR F R SHAM BEEF R G 5 Lk R 51K
JEE 1 T i — RN N 2 PDA B gedkeb, Hl75 RN &
SHAM J A [F] 2 571 £ 1k 58 e B I 1 2 25 °F AR >
A DA I 25 R X FRE A SHAM [ PDA 55 77 3%
NTHE, FEACFREL S 3 k. [ 1.3 SRR LK
HRE B A A BT I AR, TH AN B 42 R
RO B
1.5 BEHRNIEEEERSURMENE

Z M 1.4 9 T70E, I s R I T B A A
114 R E Z=BER5 B K ECs 1H -
1.6 B ZWIFRE Cytb S5 F5 5954

16 O 1 TR MR U MEAEAE 22 R 1Y) 12 PR E 2=
R BRT,  FH TR 3993 5 1 ) 1o A T 2 1) 43 AL
il KHIF BRI E M. grisea ] Cyth 357 751
(KP877608.1) 1£ 5 2= B Aili i B 2 i A4 2 R 20 (M.
poae ATCC 64411 mitochondrial supercontigs) {4
34T BLAST [FYEMERE R, 15215 FHERE
& Cytb #or BRI 5, HAE 1 g 5 X ms i
BeHvE P AR OR M 129 137 K 143 Fra JE Rl )
WFE 5. A Primer 3 1T 514 (MpCytb F:
AAATCGGCACAGACTCAATCG, MpCytb R:
GGCTACAAAACCTCAGAAAAC) ¥ 1 55 5% 185 [
B pitEAH % X 3k, PCR MR RN 30 uL, 2
%7 1 x TSINGKE master mix, 200 nmol/L {7 5| #7401
Ja 5%, LK 50~100 ng (%4 DNA. PCR X
MNFEFAN: 94 °C 2min; 94 'C 15s, 62 C 30,
72 °C 1 min, 30 MEH: /5T 72 'C LEf# 10 min.
F 1% Bt W o J LA M, o ) R 4l TRl WS J5
) PCR F=9i & LA T A R A & #4700
¥ . @it BioEdit F AT ¥ 41 LUXF 43 #7 o
1.7 B\ o0

DA 22 4 KA 2 TLEAE AR (v), BN
FIAES N SHAM 2544 T 15 B i 28 910k 52 R 0k ik
BEAAR (x), 19EIEEIEIETFE y = bx +a KAHR
AH(r), 5 ECs fH. X DPS 7.05 #fF L
ANTE] SHAM 5 I Ji2 xof 52 2= B Ak o B T 22 2 KAl

HIHR 2 7 B EYE (0 =0.05), HLBRIMARE N
SHAM I} ECso fH7E @ = 0.05 KV HI 2 7 B E M.
i DPS 7.05 AR A bk 114 R = 2= B4 i
Xof W B TR () BB PR A2 oy A, 2 o) UK 1 A 6 )
il FEAT Shapiro-Wilk IEZAPERLE, [FF R
FH /N 535 1 2 i (LSD) HeaseAS [\ i #E Je 25 32
SK 5 B 2R B AL P TR 0T 1 A T AR 1 2 S B B
(o= 0.05).

2 RS0

2.1 KIFBSERXTE 224 K R M IR A SUR M Y
A

EHL (32 2) Bon: SHAM X B Z= B9 i
KBS RIEAER, AR T
RIEBE (F=20812, P<00001). H, 4 SHAM
JREWE N 1. 10 120 pg/mL i, HXFHEL24EK
s 50 AR E R E 2 7 2 SHAM i &=
WA 40 png/mL B, $HIZAE 6.08%~14.42% 2
H]; 24 SHAM #iid 40 pg/mL i, X #B4 H #k 1
i) 2RI 20%, L BE R B T ] R nT gk —
T 36.90%. HRHE LA B I HR O DO TR B
W 22 A KA — s L BRI RN T 30% 11
SHAM ¥4 £ A A3E B I IR P, AHIE 00
T JaEERE T SHAM IV IN/KF 4 40 ug/mL. 45
(K 3) R BIMAAERIN SHAMEF T, W

#=2 TRIREKIGEERXT 9 #k 8 DM HEE 2

I A

Table 2 Myecelial growth inhibition of 9 isolates of M. poae
with salicylhydroxamic acid (SHAM) at different

concentrations
%1
7J(C+?nﬁj i%’ziiﬁ% Mycelial gfﬂj\ﬁjﬁnhibition/ %
(ng/mL) Jt [l Range ¥J{ Mean = SD

100 11.25~36.90 23.62+9.22a
80 7.50~34.52 21.97+995a
60 0.00~23.81 14.14+7.94 b
40 6.08~14.42 9.72+2.72 bc
20 2.43~7.19 443+1.79 cd
10 —0.04~2.51 1.34+1.13d
1 0.00~3.70 1.08 +1.29d

0 0 0d

"R IR A FNG TR R 2 RN B RE R
£ P<0.05 KFZREE.

'The different lowercase letters in the same column after mean ECs,
values indicate significant difference according to ¢ test (least significant
difference [LSD], P<<0.05).
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R3 AMEANRMKZEEEE RS T E SRS RE
M T P ) S R
Table 3  Sensitivity of M. poae isolates to azoxystrobin with
or without salicylhydroxamic acid (SHAM)

EC; fH
gy ECj5 value/(ng/mL)
Isolate number ARAEIAR IR HIA IR
Without SHAM With SHAM
LT122 0.009 6 a 0.0033b
MP16 0.0337a 0.0376a
MP107 0.0133a 0.0318a
MP1 0.0093 a 0.006 6 a
MP10 0.0321a 0.0236a
MPI131 0.044 1a 0.024 8 a
MP50 0.1164a 0.164 1a
LT108 0.0114a 0.0153a
LT145 0.0100a 0.009 7 a
LT223 0.0022a 0.0057a
LT174 0.007 5 a 0.004 1a
LT98 0.0392a 0.0400 a
P31 Mean 0.0274a 0.0305a

'R AP ECso [HIE A R/NG F RN G F/ B3V 2 R
1E P<0.05 KV Z5HE%.

'The different lowercase letters in the same column after mean ECs,
values indicate significant difference according to 7 test (least significant
difference [LSD], P<:0.05).

B BB X 12 Bk B2 ZEBEAGE B ) ECso E1X 1 #%
(LT122) fAfER 2R, HRBILREZEER; WH
BT 12 Bk B Z=BE AL B 1) °F 3 ECso (H 0 B2
ZR (F=0.0410, P=0.8423),

2.2 B DGR R X E s A SR

W BT B NS 114 AR B ZEBE A5 R 1) ECs {ELYE
749 0.001 0~0.146 5 ug/mL, “F33J ECso 1H 4 (0.017 4 +
0.026 1) ng/mL, ECs, fix KX A8 Fl & /MME A 2
146.5 f%. Shapiro-Wilk [EASTER K 4E R ER, B
7 TR T T %o 85 T T 1) U ME AR AN B IR RS 4y
i (W=0.499 7, P<0.05)(A 1).

3 BT A [7) bt R 050 5 2 B A % T 1 17
U, S5 (3R 4) o JE Qols i i s HhIX
SR AR B3 JE B BUR R R (CAU) T34 ECso fH N
(0.011 8 £0.009 3) ng/mL; 4 Qols jifi F Jjj 52 b
DX 5 5L T 52 2 B A 0 TR A AR IR S 35 ECs [ A
(0.0179+0.027 0) ug/mL, FHrF, HAREA (0.043 8+
0.068 6) pg/mL, K H b5t Lils /R KB (JSH),
H/MHEN (0.010 3£ 0.007 1) pg/mL, K HILH K
{5 H /R KBk (TA). LSD B4R E5R, &
[ APEC £ /R J AR AR BB A% L il v /R KBk 3%

70
60
50

n‘rl,z

BIES

40
30

G

T

e
Frequency of isolates/%

2

f=}

1

[}

0 —
0 0.02 0.04 006 008 010 0.12 0.14 0.16
W AT BCs, {H
EC,, value of azoxystrobin/(ug/mL)
1 s 114 PR E S PR X 8w BE A Sk 1t
Fig. 1 Frequency distribution of the sensitivity of 114

M. poae isolates to azoxystrobin

R4 AEFERFREFEBHSHE NSRBI SURME
Table 4 Sensitivity of M. poae isolates from different

turfgrass species to azoxystrobin

ECs fH'
PRS- L7 34 ECs, value/(pg/mL)

Sampling site No. of isolates

Ji il Range )& Mean + SD

BX 11 0.0034~0.0303 0.0122+0.008 1 be
X 11 0.004 1~0.120 6 0.0112+0.004 4 ¢
APEC 10 0.001 8~0.798 7 0.036 2= 0.043 4 ab
H 39 0.001 0~0.136 3 0.016 3+ 0.024 8 be
JSH 4 0.0059~0.146 5 0.043 8+ 0.068 6 a
QHW 21 0.0023~0.1197 0.016 9= 0.025 1 be
TA 9 0.001 1~0.024 0 0.0103+0.007 1 ¢
CAU 9 0.0022~0.0326 0.0118+0.009 3 ¢

'RP-1Y ECso (B A FNE T RER G BN R T2 Rk 6
£ P<0.05 RPZEFREE.

'The different lowercase letters in the same column after mean ECy,
indicate significant difference according to ¢ test (least significant difference
[LSD], P<0.05).

10 52 25 B IS T 1107 2 EC s (8 S HIURBEAR (CAU)
LA EER (R 4. H—Do AR R
T T R A AR KT 1 TR () BURRE 7 R (R 5), K
W% BT P of it 7 AR R ) ) 3 A L B R B
W [1°F3%) ECso HIN LR EZ 5 (F=0.4040, P=
0.526 5).

A 2K T A X 8 T 1 ) U AR B — e
FE50 4k, (B34 70.18% B FRAL T 1 kIR
() TG, Shapiro-Wilk 1EATER I 45 5 BoR,

X 0 53 T A X 18 T T ) AR A R S I L IE S 23
A (W=10.9708, P=0.0640>0.05), HF
ECs, {824 (0.007 8 £ 0.003 7) pg/mL, KA ¥
ECs “F 3B A B ZEBEAG 3 B Xof 1 B T %) A 5 5
PR



38 g 7

Y
==

24 Vol. 20

x5 TREFERIRE FHEAGHE N HEBRHSURME
Table 5 Sensitivity of M. poae isolates from different
turfgrass species to azoxystrobin

ECs, fH'
Ak [ ECs, value/(pg/mL)
Host No. of isolates
J [ Range 41 Mean + SD
G EEge 29 0.001 1~0.1197 0.0147+0.021 8 a
A. palustris
i RLEOR 85 0.001 0~0.146 5 0.0183+0.0275a

P. pratensis
1RO ECs G A F/NG P RER R 2 /N L 3 2 R AR IR A
P <005 KVZEREE.

'The different lowercase letters in the same column after mean ECs,

values indicate significant difference according to ¢ test (least significant
difference [LSD], P < 0.05).

2.3 Cytb BN
BLASTN #7187, B 2= BE ALK W 26k 44k
FERA EA 4 A (08 311, 165, 200 Fl

66 bp) S TR B Cyth S 7 5| AU EIEE] T
82%~87%(E fH <4 x 1077, @il x4, MWE
P A 75 TR 2R A S DR A P 3R AS T Cyeb 1R
375 (8 639 bp), 1%/THILE T Ynhd 1 FE bt
PEA R 3 AN T (F129. G137 Fl G143) B d
A, dE—2 i, H o143 AR 144 AL hS
FZ RN T —BAK A 1956 bp N & T (K 2A).
MR8 &1 5" BY YDA A5 U A0 B i e — i
NT, UENET 3 BTN R G R, A
WA TN TRNE 7, il %514 MpCytb_F/
MpCytb_R, HTH 3G AKm P as 3 MirEis
RUK 143 R 144 47 B8 1 (838 4> N & 1 107 41,
EExtdi BN, MERMKBEEIRANS T, B
fE B 3 AN BT A — 3, RS Pk
FHIR )RR (1 2B).

A
Intron
1956 bp f
\TTLCTTGGGTTATGTTCTTCCATAT@ CAAATGTCGCTGTGGGGT GCTACT.....
MpCytb_F =3
<€ MpCytb_R

B . ..

Isolate ECso/(pg/mL)  Cyrb gene partial sequence containing codon 129, 137 and 142

MP121 0.002 3 TTCTTGGGTTATGTTCTTCCATATGGTCAAATGTCGCTGTGGGGT

MP127 _ 0.002 4 TTCTTGGGTTATGTTCTTCCATATGGTCAAATGTCGCTGTGGGGT

MPI123  0.003 4 TTCTTGGGTTATGTTCTTCCATATGGTCAAATGTCGCTGTGGGGT

MPI130 _ 0.0042 TTCTTGGGTTATGTTCTTCCATATGGTCAAATGTCGCTGTGGGGT

MPI145  0.0128 TTCTTGGGTTATGTTCTTCCATATGGTCAAATGTCGCTGTGGGGT

MP68 0.014 7 TTCTTGGGTTATGTTCTTCCATATGGTCAAATGTCGCTGTGGGGT

MP159  0.0151 TTCTTGGGTTATGTTCTTCCATATGGTCAAATGTCGCTGTGGGGT

MP136__ 0.0270 TTCTTGGGTTATGTTCTTCCATATGGTCAAATGTCGCTGTGGGGT

MP154 _ 0.1105 TTCTTGGGTTATGTTCTTCCATATGGTCAAATGTCGCTGTGGGGT

MP50 0.1164 TTCTTGGGTTATGTTCTTCCATATGGTCAAATGTCGCTGTGGGGT

MP155 _ 0.1206 TTCTTGGGTTATGTTCTTCCATATGGTCAAATGTCGCTGTGGGGT

MP164  0.146 5 TTCTTGGGTTATGTTCTTCCATATGGTCAAATGTCGCTGTGGGGT

TE: ARG b AP AN TN G AR R, THERRANE T, RTINS T, BEHATREES Qols UMLK 3 AN ED
FEA T B A T B UM AE 22 0 12 SRELZEBERG I Cyeb BRI P LT 45, 1290 127 F 143 AL %05 172 B FURL I AR iR
Note: A, structure at the exon-intron junction in the partial Cyzb fragment, boxes indicate exons and line indicates intron, bold black line illustrates the amplified
region containing the three codons conferring Qols resistance. B, alignment of the partial nucleotide sequences of the Cytb gene from 12 M. poae isolates,
codon 129, 137 and 143 are in bold.

B2 EFWHFREMAREE b EEBIFIIER
Fig. 2 Partial characterization of the M. poae cytochrome b (Cytb)

3 siesitie

W% R I A2 1996 FUEA 56— Qols =i,
Har &z N T2 MRy E R piEe, |
CUPE B PP B 6 FH 2 Ap ), ARa Fill e T
JERTHBIX 114 A [F) b 2 RN 25 32 SRR B bp 5 5 2
A 995 TR 0T 1o B IR ) BBURR A, RIS (] T R D)
BV AREER, ECso i NME 5 H/MEM %
146.5 &5, Hrb 57 Qols 2477 it i 7 s2 4t (X i)

FPERGR B (CAU) AHLL, #83F Qols 245
FA 7 52 b X F B AR R AR (APEC A1 JSH) X185 18 i
BURMEAFE R 2 5, R IX E = HEAL
o4 TR AE A 2t DK s R TR R R BRI LR, A
IR 2 ) oy I H R R R BIAS . AHE 7 [F B
ST T B ZEBEA 9 R R B T PR R R R e
25, N] Dy B 2R B A 0 R e R R (1 R ] 4
RS %,
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