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FEE: AN ZBAE R A A e R R RS R A A LA REFEMNZTT 2013F 55
B 7T & H 16 A3 6 98 R 1A Ak 3T = v BR 6 AR, P AR B AR P T AR89 2 SR Pk 2 5, I 4
AT P 22 A AR 10 AR A a9 AR BRE D EZ B RA BT C R LT =k R
BOBPET RO Ak, P A 904 x5 X A 9 BB T EA5 5, VAR EC 3914 1.91 pg/mL 4§
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BOABELSEEIGRAA RS BEAAREAEBE LR, RHLS BB S E)HEALE
42, Z kBRSO RA G ENRAD BECo K THE 104 F 5 A R BE AR ek BE A H
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Biological characteristics of Rhizoctonia cerealis isolates with different sensitivities to
triadimefon and their sensitivity to different fungicides

Xu Jiangiang"” Zhao Jianjiang® Hu Xuehan' Wu Yayun' Yang Gaifeng' Fan Qiangian'
(1. College of Forestry, Henan University of Science and Technology, Luoyang 471003, Henan Province, China; 2. Plant
Protection Institute, Hebei Academy of Agricultural and Forestry Sciences, Baoding 071000, Hebei Province, China)

Abstract: In order to forecast the resistance development of Rhizoctonia cerealis to triadimefon, the
sensitivities of 98 isolates to triadimefon isolated in 2013 from 16 cities in Henan Province were deter-
mined by mycelial growth rate method; biological characteristics of the isolates with different sensitivi-
ties to triadimefon were studied, and the sensitivities of 22 isolates to ten other fungicides were also de-
termined. The subpopulation with less sensitive to triadimefon was discovered in the tested isolates. The
mean ECs, value of 1.91 pg/mL for 90 isolates showed a unimodal curve distribution, which was treated
as the sensitive baseline of R. cerealis to triadimefon. The sensitive isolates had higher survival fitness,
which implied that their mycelia grew faster with 8.50-12.86 mm/d, and they could produce more scle-
rotia with 35.80-42.90 mg per dish. Both the mycelia growth rate (5.36—10.02 mm/d) and sclerotium
dry weight (9.00-36.90 mg per dish) of slightly sensitive and resistant strains were lower, indicating

that the resistant strains had lower survival fitness, though their pathogenicity and the sclerotium germi-
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nation did not change. The number of hyphal tip branching of slightly resistant isolates was greater than

that of sensitive isolates, but the length of the branched hypha was less than that of sensitive isolates.

The ECs value of triadimefon to R. cerealis was greater than those of ten other fungicides, suggesting

that the virulence of triadimefon was weaker. The virulence of tebuconazole, epoxiconazole, diniconazo-

le, fludioxonil and thifluzamide was stronger, as their ECs, values were less than or equal to 0.10 pg/mL.

The ECs, value of five other fungicides varied from 0.13 pg/mL to 0.69 pg/mL. Moreover, the determi-

nation coefficients existing between triadimefon and ten other fungicides ranged from 0.003 to 0.200,

showing that there was a weak cross resistance and the ten fungicides could be used to control wheat

sharp eyespot as an alternative of triadimefon.

Key words: Rhizoctonia cerealis; triadimefon; mycelial growth; sclerotinia germination; pathogenicity
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ARG PSR T A [ BERR R 45 2R, (A B
P BV R BT AR B2 T e SRRl A AR A
(R %, ISP TR BT 24 PR AN 23 % e i ARl 2 7
) B A, SO B BTA E BRMR AE A A IS
A 7 T [R] AU TR PR B9 2% 5 (van den Bosch et
al.,2014) ., B EHFIA 1k ¥ ARA 7 INAZ BORGR B0 — e
TR 25 P DR A A7 IS & BERARGE o Sy T B /NAZ S
Ao AR = R T 24 P 1) R SR A e AR LA H [
3 B BT PR AR B BB T B TR AR AR, R B
TR U B RRTE TR 22 A ™ AR ik T 24
Tt o3 B S VR TR A B0 P A5 7 T i AR 2 vtk
25 5 D0 8 A B A AR ] P A DG 1, D Ay B
1y — R LE 0T B 8 /N A2 SO BTG Ak
HIR S Z KT

1 B ETE

1.1 ##

PR R KA : 2013 4F AT RG24 22 BH BN
fehE AR TR TR % FH R P TR R R
o FE (B B S R0 Bk DS 16 T MBS
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6.55 B A B VB I /0 B R B R T R
TP 22 A KA BT B (ECso) o P 22 KA
R=[ O B TR 75 A2 -1 DF A ) - (Rb PR VK ELAR-
FDFER) ) O BT HAR-TEDF EAR) %x100%,
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Fig. 1 Frequency distribution of Rhizoctonia cerealis

populations to triadimefon
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PRRRIIRARFERT S5 R 22 T 20K (3R 2),
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FEPSA K373 L REFRT , SUSE ik Bk HB-4
K SY-14 51, Hoaw 3R AR i 3 2, o
ZM-10 FIF e A B 22, A 42.90 mg/IIL, H:K Sk AY-
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B TR ; U T R RAR T XY-177 A ) T % 1 [
TRURHE TR PR 25 55N 1 25, 4 36.90 mg/IIIL, (H B 2 #k
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PR A R T A 1 d 28 (0T 0 TR R S U
R TR, TR SM-11 B SY-13 (KB 1% 81N 14.30,
9.00 mg/lML(R3) . FREUZEE K HB-4 & SY-14 5F,
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Table 1 The sensitivities of tested isolates to triadimefon
_— e BET] EUﬂjﬁ% 1@3&%?&1% ECs @i@ﬁ;’é&” %‘I‘&ﬂf‘é%ﬁz
Isolate Source Regres.s10n Correla?lon (95% CL) Sensitivity Reélstance
equation coefficient (ug/mL) type index

HB-4  ERETTR H y=0.6590x+5.2776 0.9703 0.38 S -
Xun County, Hebi City (-0.10-0.80)

SY-14  BEMERA y=1.1492x+5.2090 0.9881 0.66 S -
Yucheng County, Shanggiu City (-0.05-0.90)

AY-14 T E y=1.1808x+4.6425 0.9888 2.01 S -
Anyang County, Anyang City (0.39-2.44)

ZM-10  FRIM T AR L y=1.0577x+4.6520 0.9919 2.13 S -
Zhongmou County, Zhengzhou City (0.40-2.51)

ND-5  mFHAXBIN T y=1.1314x+4.6581 0.9931 2.01 S -
Dengzhou City, Nanyang City (0.37-2.33)

XC-14  VFEHEAX y=0.9261x+4.4536 0.9907 3.89 LS -
Weidu District, Xuchang City (0.66-4.53)

XY-1  {FBAT AR S y=1.3840x+4.2032 0.9607 3.76 LS -
Gushi County, Xinyang City (0.72-5.27)

SM-16 i i AR y=0.8891x+4.4934 0.9902 3.71 LS -
Minquan County, Shangqiu City (0.64-4.37)

SM-11 T RAE y=1.3412x+4.0284 0.9858 5.30 LR 278
Minquan County, Shangqiu City (0.82-6.53)

SY-13  BEMERA y=1.1373x+4.1210 0.9911 5.93 LR 3.11
Yucheng County, Shangqiu City (0.84-6.96)

S: WUBPEREARE; LS MUBPE T IRE#E; LR IKPTE#E. S: Sensitive; LS: slightly sensitive; LR: slightly resistant.

R2 NEYRHREY =W E SRR ERKER

Table 2 Growth characteristics of Rhizoctonia cerealis isolates with different sensitivities to triadimefon

— [ PZSSuEd W22 T8 (mg/i) FI% Sclerotia
Isolate Hyphal growth rate Dry weight of mycelium i}:i (mg/JJlL). . i3] 7;:/?
(mm/d) (mg/bottle) Dry yield (mg/dish) Germination rate (%)
HB-4 11.07£0.27 ¢ 114.1046.40 ab 0.80+0.20 e 88.89
SY-14 12.86+0.27 a 117.70+16.00 ab 1.00+0.30 ¢ 88.89
AY-14 11.69+0.25 b 103.80+8.20 ab 42.00+3.80 a 100.00
ZM-10 8.50+0.61 f 111.60+17.30 ab 42.90+4.80 a 100.00
ND-5 10.62+0.27 d 123.00+7.00 a 35.80+6.40 ab 100.00
XC-14 8.75£0.22 f 98.80+13.30 ab 25.40+9.70 ¢ 100.00
XY-1 10.02+0.35 e 112.60+12.80 ab 36.90+5.00 ab 100.00
SM-16 7.23+0.35 g 114.00425.10 ab 31.70+5.00 be 100.00
SM-11 7.07+0.12 g 97.30+3.00 b 14.30+5.60 d 100.00
SY-13 5.36+0.15h 111.90+22.30 ab 9.00+7.20 de 100.00

RPN B AR e 2 o RISV S A [R5 RER IR 22 LSD A 50 75 P<0.05 7K-F- 22 57+ . % . Data are mean+SD. Dif-

ferent letters in the same column indicate significant difference at P<0.05 by LSD test.

223 HLMB o BFBERELE

IINGE A B 7E PSA F-H b A TR 22 47 4l K

A — D7 A, T oAb B Bif

TR R AR T 22 T AN A S
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AT, U RIRE SY-13 4B Sk B i HB-4
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KPR, SO JBORAR BV rh e B 22 [
&, NG 2 Mmn , BRI b (B 2-D) o
224 R EHBGE A B0 BRI

N BRSO P I v, BRI PR HB-4 )¢
ZM-10 AR R bR XY-1 R ARPUE R SY-13 1
JINFE Wy el 35 AT s R R g HRCER P B, 2R W L L
AR 1 (K2-E) .
23 ZMERSEE 10FREFSZHENEXE

I A AN A A R S TR I RITIE 1O B
5 o 28 BRI 0T /N 22 SR s TR Y B 7 3K, ECsos
0.10 pg/mL; FFEST AL B  SRUE L S H- X 25 2 155 )
JE R, ECs0 435124 0.13,0.28,0.43 pg/mL; 1 #< ik F

TR Ko TR A EAE 10 Fh 28 R 85 138/, ECso 53 1)
90.66 pg/mL F10.69 pg/mL(F3), =MeERXF 22 #k
IINAZ SURR B ) ECso 4 2.25 pg/mL, 6 Fp =k 5%
PRG5BS B /Ny TG e S P s s
i R ik FEY A | T A R = s, S = sl ) 7
F15c55 , ECso 7331 Ry MR T GEUIR I I Isk e < ik
PRI K P EAAFY) 118.17.26.19.22.66.3.42 .3.27 1%,
KT ECso LA IR A 4 S 6 1, B kR X =
I ] P AR 5 L RS i Y A | T A | TR B |
G S N DRI KRR R X R
Je BT R R PeE 2205351174 0.009.,0.163.0.141
0.139.0.200.0.135,0.003.0.059.,0.008 #110.116, F £
¥ rh PAEI/NT 0.05, HLRNE 5 FE Y b {H 3 R 1E
{8, 6 /N A2 SO B % = IR 5 X 10 Ff A% B 7
(] PR REBR M A7 A LE AR OGN  (EAR M4 55 (R 3) .
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B2 NEQURFEE LTSRS EERS R BT
Fig. 2 Characteristics of hyphal tip branching, colony and pathogenicity of Rhizoctonia cerealis
A~C: HB-4.,SY-13 }2 ZM-10 (W& 22 573 BB 45 (200% ) 5 D: 25°CHHIEE TR 4 d IR IETEIELS; E: W/ DNELIH IS
it A, Band C: Hyphal tip branching shape of HB-4, SY-13 and ZM-10 on PSA medium, respectively (200x); D: colony of
HB-4, SY-13 and ZM-10 on PSA medium after incubation at 25°C for 4 d; E: pathogenicity of different isolates on wheat seedlings.
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Table 3 Relationships between sensitivity of Rhizoctonia cerealis to triadimefon and other nine fungicides

2455 ECs 8] 7 A% RE RER »
Fungicide (ug/mL) Regression equation Determination coefficient
2k F A Difenoconazole 0.66+0.81 y=0.056x+0.525 0.009 0.0001
JY e Tebuconazole 0.02+0.01 =0.003x+0.011 0.163 0.0001
PR FRIE Propiconazole 0.69+0.55 =0.146x+0.357 0.141 0.0001
SE IR Epoxiconazole 0.09+0.05 =0.012x+0.057 0.139 0.0001
J#i WA Diniconazole 0.10£0.07 =0.026x+0.044 0.200 0.0001
1% B 5 Fludioxonil 0.02+0.01 =0.002x+0.018 0.135 0.0001
WEK BB Thifluzamide 0.07+0.06 =0.002x+0.064 0.003 0.0001
FRIERE Flutolanil 0.28+0.09 y=0.015x+0.241 0.059 0.0001
J:IX| 75 2 Jinggangmycin 0.43+0.20 =0.011x+0.408 0.008 0.0007
FH 5L 57 Ak Tolclofos-methyl 0.1340.09 y=0.021x+0.086 0.116 0.0001

x Fly 43 531) g = 8 ) AR HL 2 3% B 9 6 ] — PRI AR 9 ECsofEl o x and y are the ECs, values of the same isolate to triadimefon and

other fungicides, respectively.
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