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Abstract The anthracnose disease caused by Colletotrichum spp. is an important limited factor in pepper produc-
tion in the world. Many chemicals have been used to control this discase in the fields. However, so far, pyraoxys-
trobin, a new strobilurin fungicide, hasn’t been reported in the disease control. Therefore. sensitivities of four
different Colletotrichum strains to pyraoxystrobin were determined through bioassay of mycelial growth rate, and
target gene of pyraoxystrobin, cytochrome b (Cyt b) of different Colletotrichum species was cloned and analyzed
in this study. The results showed that the EC;, value of pyraoxystrobin to C. brevisporum YYGXZ07, C. trunca-
tum CZHPO3, C. acutatum HHBY48 and C. gloeosporioides CSLL11 was 0. 098, 3. 363,10. 156 and 31. 982 ng/
mL, respectively. The mycelial growth rate was ranked as C. truncatum CZHP03<Z C. brevisporum YYGXZ07 <
C. acutatum HHBY48<C C. gloeosporioides CSLL11. BLAST analysis indicated that the similarity of amino acid
sequences of cytochrome b of C. acutatum HHBY48 with C. truncatum CZHPO03, C. brevisporum YYGXZO07
and C. gloeosporioides CSLL11 was 82.98% , 88.30% and 87.77% respectively. From the alignment of the amino
acids sequences, we preliminary inferred that the sensitivity differentiation of the four Colletotrichum species may

cause by the differences of six amino acids in the cytochrome b sequences.

Key words Colletotrichum spp.; pyraoxystrobin; bioassay; sensitivity
WREB: 2016 -03-06 EITHHA: 2016 -07 - 06
E&WH: EEAARARES 1471831 “+ 7 EZFRH SR (2014BAD0O5B04 - 4)
* JW{E1FE  E-mail; tanxinqiu2008@163. com; dyzhang78@163. com



. 172 - 490 44 25 2016

WA R P2 DL B A P FE e B 32 Bl i) HY AR T
IR AT BA A WG DU s BB
FRA S AR FH AL AR S A . AR FH LB
SRR E S I i 5L . H ETAHSC AT
FEUEN] AT SBT3 ¥ B FR R /N2 R0 » X 7K AR
SURGR T B BIELN T 135 T A2 0 T 2 S
TR TR SRS SO T SR B TR R T S A R
S AR TR A

DB R 3 B A: 7 1 AR L HOR
JE AR EO 2R H RT3 E C 4 438 i B
WIEE A C. gloeosporioidest , C. acutatum™™,
C. truncatum" , C. coccodes''), C. boninense™ ,
R B RN C. brevisporum (AT % 73 B
PRAF B s IEAE R ) 36 6 A A, A [m] b X R 9.
o R H TR R AR AR A B . K
JELIS T 2 B 1 T ORCZE AT L AR S e M
I SRR IR 40 96~ 60 Y6100, 5 i b A= 7= AR
YrfE . HETHIE N 1Y By 6 32 AR Tk Y R
W T P TR R L Mg R e NG R P K S ORI | b
Pk T P 7L it S5 A 2 24 70 o AEL 2 2 DL A1) P W T T B 3
BRBURAAG 48 . Ay S A BIF 50 R AR 4 R ik
DU 7 A [ SRR L A7 %o Pl 7 i 1 Bk 1%
A% TR 7P 00 S S RO SRR A Ny v R
TR B, XoF T TR TP A7 I T T X SRR A T T 1Y)
AW ETEE TR BT R I, S AR R 2
B R 4 ] 7 2 AT 24 1 h J R I R A

1 M5

1.1 #ilFEREENESR

AR 33 M R JE R B 35 : C. gloeosporioides
CSLL11, C. acutatum HHBY48, C. truncatum
CZHPO03 i C. brevisporum YYGXZ07 It 4 A, H
F1i% 2 C. gloeosporioides CSLIL11 Jy 3} I8
PR BT A PR AR Hh 1) R 4 A DR 0F 5 B L TR AT
SRS AR IR A T 4 CUkAE . 5B T
fErEtk, R PDA 5375 25 CERE 9% 7 d, R AR
Atk e .
1.2 #kL =87

TIFE A P A et P 5 i 245 e ok PR O 5 B w1 %
] B2 At 3 i 5 P PR TR D 24 0 e AR i ik

K KA R BT Sk B2 2 200 mg/ T BB, I
FH 20 TR D s 3 1 FH TR KO ISR T 2 BT
WA

L3 It 5408

AR 8 TR AFL T AF 98 A A DG il ki 2y
FIAARE R E H 0.2.5.5,10,20 \F1 40 mg/L 6 4>
W RE IF o3 LATE K VERT IR 3k 6 b3, Ak
HEE 4R,

1.4 BAEFEFNSERERKEZNE

FEBCHILF (Y PDA 5 95 3 Bl K RRRE I 58
A 50 CIp K He B2y 200 mg/ T WA T T B 0 7
JE B[R AR B 75 B v 2RO W T R R R
5. RIBBIAEAE 9 cm FREFRILA, AR 15 mL,

R IER AR ZE LG W ERA 7 mm 1y
o B B DR BT R R AR rh e, T 25 CHE R B SR AR
Bi R WIERNE 565 2 RIFIR B R R 528 SR
WK ER SR 8 d, B 2T AN BRTE 22 K 55
IR My k. DA BHE R SPSS 16, 0 #4748 1t
I3
L5 FHUREEE/RS RNA FZE

PR R 19 B RNA $2 2 I Tiangen RNA
simple Total RNA Kit i /7 ¥ 317, FERE1B 2.
LAY RNA FIBYJC RNase 198508 70 B 11
FAAE— 80 CHl Ik il vk 4 H
1.6 MEERERERER Cyb WEE

cDNA #J & i 2 B8 Vazyme HiScript [ 1st
Strand ¢cDNA Synthesis Kit #47, — 20 C{RLE4H .
T A O I8 AR e s 1 3 R 4 (C. graminicola
M1. 001 & 5 5. XM _008101415. 1. C. fioriniae
PJ7 &35 . XM_007601458. 1) ) Cytb FLH T3] 43
Mrib 8, B3t 17 3 519 CYBFL. 5'-ATGATTGCG-
CAGCGGGTGG -3" #1 CYBRI: 5-CTACCACG-
CAAAGGCCARDCCRA-3"(JH R A8 G:D Ry G
st A B D) HI R BOR/INZ R 567 bp,

DL cDNA Sy R # 47 PCR §7 1%, PCR
SRR (25 L) :10 X EasyTaq buffer 2.5 pl,
High Pure dNTPs(2. 5 mmol/L)2. 5 uLL,EasyTaq
DNA Polymerase(5 U/pl) 1. 0 pL 54 CYB-F1/
CYB-RI(10 pmol/L) % 1. 0 pl.cDNA 2. 0 pl.
ddH,O 15 pL., PCR £t H: 94°C 5 min; 94°C
30 5,58 Cal 60 CiR Ak 30 s CEURAR I W R Al )



42 55 5 W

4 i 55 AN TR BB L BT 0 A s i ) A el 2

72°C45 5,3 35 AMEHF ;72 CLEMH 10 min, 4 CHREFE,

PCR 7= %8 1% 3 R W 58 J6e Fi Uk A6 1 /5 R
TaKaRa FJiE mIWG0 & i, K 3A5 59 J i Rk
PR O GE A, k2% pEASYe -T1
Cloning Kit #47. LLiE H 5|4 M13F,MI3R #17H
7% PCR it » 2% 21 1) BH M 5B A 7 100 mg/L
ARNHHERMN LB KRS SR, BT 200 r/min
37 CHEIRIA LT
1.7 F3oHhREELE

FEo e AL B A A R SE R K 2
2 BLAST HO /3T, LA ARE AR AR B 2 R 2
(C. graminicola MI. 001 %55 . XM_008101415. 1.C.
fioriniae PI7 &35 : XM_007601458. 1) Cyrb FeK 7
G HZZ5 JHE SERE T 5 BRI TE Y Cyth LN e
JI5 1 DNAMAN version 8, 0 KR HERRFF S
PR IR, A ClustalW Chttp: / www. ch. em-
bnet. org/ software/ClustalW. html) F1 BioEdit Lt %534
ANFIBBBAATEI Cyth R 225

- 173 -
2 ERE5HM
2.1 TEFRMRERECEVERERE LNE

Fra Bt R & S B aliAbfs R ATE 519
ITSA FITSS 475 TTS FR8 100 gk B e s s 2
ik, TR AR & 2 R A K
HUERGNE B AT BRI S5 3 KIFIR . ANIAJ Rk
TES R R LR IR AR KRR E—E R, C
truncatum CZHPO3 X W [ i f5c Ay SURK 24 70 Ak 2R
22 KR AR T HAt bk T LA 26 3 RBN%E
8 K 224 KR W sh 5 /)N ; C. gloeosporioides CS-
LL11 A5 22 A s 3R W i T A R PR 3 MR 268 4
KENE 8§ K, & K HEERZEU T M C. brevisporum
YYGXZ07 Fl C. acutatum HHBYAS #2244 KAIXT HCAL
fag (W la~d) ., HAKERF N C truncatum
CZHPO3<C C. brevisporum YYGXZ07 < C. acutatum
HHBY48<C C. gloeosporioides CSLILI11,

101 107
9l ‘/‘\’/’/‘ 9t
8r 8t
5 7 57t
£g6 g g6
E = E 5
<5 < £ 5t
S —_— %, M2
W54 =54t
* '/.\./.—_. i
#H 3 #H3r
ol —¢Opg-mL' —=—25pg-mL" ol ——0pg-mL' —=—25pug- - mL”’
——5ug-mL"' ——10pg - mL"’ ——5pg-mL' ——10pg - mL"’
I ——20pg-mL" ——40pg-mL" Ir ——20pg - mL" —e—40pg - mL”
0 0
BAR  BSR O BOR IR B8R BAR SR BO6R IR B8R
i ] Time 16§ ] Time
12r 141
11} 13} ——0Opg-mL' —=—25pg - mL"
10t g ——5pug - mL? ——10pg - mL"
i - | —+—20 pg - mL"' —e—40 pg - mL™
o B 107
8.
L el
EETr EEs
=~ € 6f \-§ T+
£E %3,
HE 5 4C) 5t
294 %
#H g ——0pg-mL"' —=—25pug - mL"’ # NI
2t —.—Sug-mL'l _*_10|J.g'111L-] ol
1t ——20pg-mL" ——40pg - mL"’ 1+ d
0 - - - ' 0 ' - - ' -
BAR  BSR O BOR BIR B8R BAR SR BO6R BTR B8R

5[] Time

B ] Time

a: C. acutatum HHBY48; b: C. brevisporum YYGXZO07; c: C. gloeosporioides CSLL11; d: C. truncatum CZHP03

& 1

FEBRHAEREES WHEEFE EWERER

Fig. 1 The mycelial growth rate of different Colletotrichum strains causing anthracnose of Capsicum annuum plants

on the medium with different concentrations of pyraoxystrobin
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Fig. 2 PCR products of Cytb genes from Colletotrichum truncatum CZHP03,
C. gloeosporioides CSLL11, C. acutatum HHBY48 and C. brevisporum YYGXZ07 (a) and
their phylogenetic tree based on Cyth amino acids sequence(b) by ClustalW methods
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Fig. 3 Analysis of Cytb amino acids sequence from Colletotrichum acutatum HHBY48, C. brevisporum YYGXZ07,
C. truncatum CZHPO03 and C. gloeosporioides CSLL11 by BioEidt methods
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