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Identification of anastomosis groups and evaluation of fungicide sensitivity of soilborne
fungus Rhizoctonia isolates causing wheat sharp eyespot in Shanxi Province

Shi Xiaojing” Wang Huajie’ Lei Hui' Zhao Lijuan'
(1. Department of Biology, Xinzhou Normal University, Xinzhou 034000, Shanxi Province, China;
2. Xinzhou Administration for Market Regulation, Xinzhou 034000, Shanxi Province, China)

Abstract: To clarify the etiology of wheat sharp eyespot and the fungicide sensitivity of the pathogen,
195 Rhizoctonia isolates, obtained from wheat sheath with sharp eyespot symptoms collected from
23 wheat-grown areas in Shanxi Province, were identified based on morphological traits, phylogenetic
analyses of rDNA ITS, and pathogenicity test. Meanwhile, EC,, values of all the isolates were deter-
mined by mycelial growth rate method for flutolanil, thifluzamide, and hexaconazole. The results
showed that the colonies of all the isolates with two nuclei in each hyphal cell were similar with Rhizoc-
tonia spp., and these isolates were placed in anastomosis group (AG) D in hyphal fusion tests. All the
isolates were clustered in the same clade with AG-DI isolates in phylogenetic tree. Therefore, all the
195 isolates were identified as Rhizoctonia cerealis AG-DI which was regarded as the causal agent of
wheat sharp eyespot in Shanxi Province. The EC,, ranges of flutolanil, thifluzamide, and hexaconazole
were 0.092-0.610, 0.067-0.142, and 0.008-0.111 pg/mL, respectively, among these isolates, with a
mean EC,, of 0.331, 0.074, and 0.052 pg/mL, respectively. The sensitivity frequencies were all continu-

ous unimodal curves for all the three fungicides. These mean EC,, could be used as the sensitivity base-
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lines of flutolanil, thifluzamide, and hexaconazole for R. cerealis AG-DI causing wheat sharp eyespot in

Shanxi Province.

Key words: wheat sharp eyespot; Rhizoctonia cerealis AG-DI; flutolanil; thifluzamide; hexaconazole
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20 um

o " ;

AFID B R Sk TS e B s C I i Sk e S TR, 2O U A% . The black arrows in Fig. A and
D pointed to sharp eyespot lesions; the white arrows in Fig. C pointed to hyphal septa, and the light spots were nuclei.

B 1 hEgbme) EEER (A) MG EERNEFLS(B) R AR E(C) REBRME(D)
Fig. 1 Symptoms of wheat sharp eyespot in fields (A), colony morphology (B), nuclei with fluorescent staining (C),

and pathogenicity (D) of an isolate from wheat
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HOW RIS K B 30 BRI BRI Al A/ NS A RR IR RIRRAR R, R WA BIE T 20 5 B A BRI RR 12 /N A2 Sl

AR _E IR R MK A GO TN B R R

Al B AL EE (P 1-D) , X AR BE_E PR 43 25

[ SX-LYC-100R1 (MT512774)
SX-JTYW-34R1 (MT512711)
SX-LHW-209R 16 (MT512869)
SX-LHW-208R15 (MT512868)
SX-TYW-60R9 (MT512734)
SX-TYW-50R5 (MT512726)
SX-TYW-49R4 (MT512725)
SX-LHW-197R5 (MT512857)
YC-SDS-1 (AB198699)
SX-JTW-3R2 (MT512684)
W-12 (AB198697)
74] | SD-SDS-1 (AB198701)
0.1 991 SX-LYW-37R1 (MT512714)
100 [ CH-EF-1 (AB198706)
|_|_—ST-EF-1 (AB198705) | AG-DII
9] L—KAR-18R (AB214366)
KOU04-18FW1 (AB198714)
KAG-12FW (AB198712)
KAG-6R2 (AB198711)
FSR-052 (AY684917) | Athelia rolfsii

S5 IR AR bR i 7 (GenBank %55 5 ) HP (R IMLIIE 2UFoR AN A ST B Wibk . 5588 /IMZ 1A FSR-052 BBk W AP

The reference sequences downloaded from GenBank are shown in bold fonts followed by their accession number in parentheses; the

AG-DI

87

AG-DIIL

other isolates obtained in this study. Athelia rolfsii isolate FSR-052 was used as outgroup.

B2 ETFrDNAITS FHIMEXUAZHELAENEYRFRERDIEARRSEERNRZLBR
Fig. 2 Phylogenetic tree based on rDNA ITS sequences of some isolates identified as pathogen causing wheat sharp eyespot in

Shanxi Province and reference strains using maximum likelihood method
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Normal distribution
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— EXxA L
20 Normal distribution
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0.00 0.14 0.28 0.42 0.56 0.70
EC,/(ng/mL)
30
D W = Frequency
— AL
Normal distribution
20 A curve

0
0.00

0.03

0.06 0.09
EC,/(ng/mL)
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3 FBERR . O MEFFNERR BERE Y L P /N YRR R R B B AR H EC, BN A E (A) R E MR SELAZ (B) |
M (C) FNRERKEERZ (D) B B M A IE 2593 76 B

Fig. 3 Boxplot of EC,, values (A), and frequency distribution curve of sensitivity of isolates causing wheat sharp eyespot

in Shanxi Province to flutolanil (B), hexaconazole (C), and trifluzamide (D)

R 1 WAE/NELREHRIRE E R SBLRR R IR BRI O M B A B R

Table 1 Sensitivity of isolates causing wheat sharp eyespot in Shanxi Province to flutolanil, trifluzamide, and hexaconazole

ENERil HRECE EC,/(pg/mL)

Fungicide Number of isolates 715 [Fl Range YI{HAFRUEZE Mean+SD
FIEIE Flutolanil 185 0.092-0.610 0.331+0.106 a
BEILBERE Trifluzamide 189 0.067-0.142 0.074+0.027 b
T 4% Hexaconazole 173 0.008-0.111 0.052+0.022 ¢

[7) 51 B0 d Je A ) 7Bk 22 78 22 Duncan [CHT B 22K 5075 P<0.05 /K- 22 53 53 . Different letters in the same column indi-

cate significant difference at P<0.05 level by Duncan’s new multiple range test.
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3 Tig

TRl — L6 3 (14 /N2 SUR oo St AT AR S5 A 24
WAECAE TS . ARIIERXH L (1988) NI /NAE
Ay B B 7 A 22 4% i AG-2-BLL AU 22 ¥ # AG-Bo
IR 22 % R AG-D; 1M £ £ 58 55 (2018a) 7£ 30 4F
& BB RIRAS 22418 AG-D., M K45 (2000) 43
BT 5 RG4S /INAZ SOk 93 993 i T T PR 2EL B8, B o
TETE ST WG 22 4% 5 AG-1-1C . AG-4 . AG-5 . AG-2-211IB
PRS2 AG-D X 6 Fial & fF sl Wi, =
£5(2005) & BLITALAE /N SORo0 J BR FR FR 28 37
W 22 1% i AG-4 . AG-5 . AG-2-2, WA% 22 ¥ # AG-E .
AG-F . AG-R IR % 2 % W AG-D; 2 J5 2= 1fg 1HE 45
(2015) K BUBR T LA E G R R AR 22415 AG-D
Hh L 38 53 8 B 22 ¥ W AG-Bo il AG-1. FR =
(2009) % BLVTIRA EBUAE JTr 4 A AL B9/
2 BUM I 6 I TR A LR 22 7 W AG-1-1BLAG-5
AG-11 FIRA 22 ¥ 18 AG-D., #:3C#:(2012) WIT. 75
A LRAE R VLB A A B SURR Y
INFE B4 B B ST AN 244 AG-1-TB \AG-1-IC \AG-5
MRS 224% 8 AG-D. TR 55 (2017) I IR E
15 T 08/ INZE ORI L O DR A ST A 22 A% T AG-4
AG-5 FIRA A% AG-D; i BE¥ 2225 (2018) 7E 7
BT R MRS T AG-D, BAR Lk iFsE b
P BN 22 A% T B A BRI RS A 2 (B /NS 3R
I3 I R PR AR A AR AS 227 1 AG-D R o AR5
HRTEANGE T 51 L P48 /N SO s I e ——
24 TR B REIRZE R, K IR R4t P B — |, A S B A B
RIS AR 22 4% 8 AG-DINERE , 14 R 43 55 31 HAt i
GREEORE . EILVEA /N S ORI THAE,
RSO 14996 I A D ARl 5 S 22 A 0 3 A 22 4%
B AG-1-IA (N IF45,2015) , H AR WA AG-1-1A W
FER GBS/ N A HEE , PR A 1T RE X F A
YA EEBR ] T AR Sk A i i A A Ak
EREAE /N ORI 22 K TR REAR 25 A v ) R R . TR
I, AR 45 3 56 4 (TR 3R 55, 2018a) FlLL
TR T BT (BE 2225 2018) /IN22 BUMe T 1 S8 58
S5 SR — B, HIX 2 AN U I R AR Y AR R FH S 11
RYGrI0: RS R B W TR 55, 3K
MR A R, BTSSR I E bt
SUk /N SRR R A PR — e AR E =,
It ELBAH0 T 4 )5 BiIA L7848 /N2 SUR R Y 2
% RS 22 K% T AG-DLIEFEE it FH 2% B8 F 4

FEREAR XS SR T T B 16 A

ST BRSO R R BRI AU A SR 2R
BN, TN 5 AT 25 P W B8 S fly (A7 3% R
25,2007 ; IR AHSE,2016) . Zhang et al.(2015) F FH
K H TR LARA EZRUE FITLIRE 17 120 B/
2 BRI T ST T H X 0 ok I e A BRI ZR
0.064 pg/mL, 5 E KT 1L PG4 7Nz S0k 95 TR % gk
Pk i (R BRI 2 0.074 pg/mL; VLIRS /INZZ SOk
TN SRR I (R AU LR 0.406 pg/mL CAS 7 IR FH5K 22
[&,2013) , 535 5 F L PG48 /N2 SO A% SR I e
AIBURILZE 0.331 pg/mL. XAV AT RE & T 1
TR R U 1t AN T3] T S 8L X 3% B 59 P R P A7 A 22
o HAT, M EE SR B BIFIE X R 2 46 T KR
SRR o X ETF 5 (2020) % 7ok A T34 .
WAL R A R 7 AN REIX Y 101 BRK RE S0k
o BRGT O WA 1) SRR , FFIA A 1.808 pg/mL il 4K
HAURILL , S5AM 58 ST 10/ N2 SOR s 1% e
P A AU 2K 0.052 pg/mL AHZER K, S HR N, Al
B2 T /K RSO I PR 2 ST G 22 4% 0 AG-1-1A 7
(Mu et al.,2017) , 5/NESURIR R AR A 2244 17 AG-DI
ARy [ AN [) A1 0k %o []— 3% ) A

KA 22 4% 1 AG-DI G T b X 380 19k g | g
T i A0 L s s ) RV A A I B 2 L BUAR
SR O Pz ) SRR M e 22, (HAR i HE BC, i Rl 0.092~
0.610 pg/mL 7] 1 JUF i X5F 71N 2 S0kt 1 HL AT 45 e
IAMEICR . PR, R L VE 4 /N E B iR T 5
N TRBEREAE R /N2 SORER I BTTR 2575 . AR5 ST
V14 7IN A ORI DR X SRR A W PO T A R 8 e s 14
JERILLR T A3 3 T2 S BT KBS DA P24 — S
2 MK 3 ol 245 390 (1] 5 JFL A 24 551 [1] f) T 5 B il
FHR AT it — 29T
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