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Studies on the Resistance Risk Forecast to V alidan ycin
againstRhroctonia cerealis
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Abstract Resistance of 5 strans ofRhizoclonia cerealis to validam ycin collected fran 4 wheatgrow ing
areas w as m easured by using mycelum gwow th rate method A sensitve strain of the fungus w as
subcu lured on the m edia contanng valdan yen to induce the resistance developm ent of the stran of
R. cerealis, the cwss resistance of the resistant strain o other fungicides w as studied The sensitivity of
R-stran and S-stran to osmo larity, also the difference of reducing sugar and so luble protein in culture
lquid of R—strain and S-stran after treamentw ith validan ycin were can pared The results show ed that
the resistance level of 5 strams (L2, L1, TA, TW, and V) to valdanycn was 7 265 7 75 10 465
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14. 92- and 23 31-fold, respectwvely. A fier 36 subcu llured on PDA contan ng validanycin n laboratory,

the resistance level of Rhizoctonia cerealis reached 49 24-fold to valdan ycin, the R—validan ycn stran
w as gained. The resistance kvel of resistant stran ofR. cerealis to difenoconazole thiran, ridm efon

prop iconazo k, tebuconazole fludioxonil was 48 585 21 785 17 625 10 955 2 55 and 1 78foHd

respectvely. Inhbitbn rate of R-strain w as higher han S-strain n the PDA containing 1% and 4%
dextrose In additbn the results of electolyte leakage showed that the ekctrolyte of R-stain and
S-stran w as seriously exognosised after tream entw ih valdan ycin, and the R-stran could leak more
electro lyte than the S-strain in 10 h

Key wordsRhizocionia cerealis; validan ycn resistance cwss-resistance

(W heat sharp (L1 )
L2
eyespo t), : ]7 (L2 ) (¥ )
Rhizoctonia cerealis , 4
[3]
2 [4] 2 N
’ L 13 #HRAEA 9% ( tebuconazole)
’ ’ 96. Jn ( propiconazole) (
T s - ); 95% ( trd in efon)
. ’ ( ) 9%
Rhizoctonia solani ( difenoconazole) 95% ( fludioxon il)
( ); 60%
4 ( valdm yen SPX) (A,
s ’ ); 96 5% ( hiram ) (
. )
12
. ’ FAO i
ImL 9mlL 50C PDA
’ ’ = 9 an
1 )
3d 7 Yo = 7 mm
L1
LL1 R EARBMBE K (SHH) O
4 25C 72 h
Rhimctonh cerealis, , 7
[8]
’ Fnney DPS
L 12 HEEHK ECs
(TA ), (TW ),

(%) = x 100



No 2 117
13 29mL PD , 25C
(S) ; 4d 1 mL 30 Hg/mL
, 25C 10 h ,
50 , PDA (1ol G=250"
, 3
1 ECs ) 3
, (R)
14 2
36, 21 4
49. 24 , (o s 4
PDA , v 7
ECso 2331 ;W TA 14 92
L3 1046 ;L1 L2 \
775 726 ,
1% 2% 4% %6 PDA ) 3.4
, 25C 3d > 2% 1 5 kg/hm’ 4 5~
PDA ’ 6.0 kg/hmz;
4, 1
16
Tabk 1 Resistance of R . cerealis to validan ycn
Strains Regression equation : HCso( 90 CL) Resistance kvel
/(Hg/mL) (R/S)
17 Y=5 0092+ Q 768 5 09950 0. 973 0( 0 519~ 1. 8232) 23. 31
™ Y=53067+ 1 492 X% 0 962 4 0. 622 9(0 071~ 0. 953 1) 14. 92
TA Y=55366+ 1 134 5 0 994 1 0. 436 5( 0 328~0.5959) 10. 46
L1 Y=5 4047+ Q 831 5 0 980 9 0. 323 6(0 228~ 0.4579) 7.75
L2 Y=5 2892+ Q 557 & 09710 0. 302 9(0 162~0.5654) 7. 26
S Y=82695+ 2 370 X% 0 998 4 0. 041 7(Q 035~ 0.0494) 1. 00

Note S for sensitive strain. JZ w as collected from Zhenjang of Jiangsu province TW was collected fran Tengzhou of Shandong prov nce TA

w as collected from Tai an of Shandong province L1 and L2 w ere collecled from Linocheng of Shandong province

22
2) , FO~ F9
ECso 0.0417 0. 212 4 Bg/ml,
509 ;F9~ F21 , ECso
02124 1. 134 7 Bg/ml, 5. 09
27 18 ; F21~ F30
ECso 1. 1347 1. 416 6 Hg/ml,
27 18 33 94 10
6 76 F30 ,
36 , ECso 2 0535 Heg/mlL,

49, 24
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Tabk 2 Resistance development ofR. cerealis to valdan ycn n laboratory

G enemn ton Regression equation ' EC5(93% CL) Resistance kvel

/(Mg /L) (R/S)
FO Y=82695+ 2 370 X Q9959 0.041 7(0. 0353~ Q 049 4) 1. 00
F3 Y=7 7483+ 2 545 (x 0 988 2 0. 081 5(0. 0385~ 0 097 0) 1. 95
F6 Y=55939+ 0 767 (x 0 984 6 0. 168 2(0. 1030~ Q 274 6) 4. 03
F9 Y=57051+ 1 047 % Q977 1 0.2124(0. 1520~ Q 296 9) 5. 09
F12 Y=53279+ 1 167 X Q 996 2 0. 503 8(0.4004~ Q 685 3) 12. 07
F15 Y=5 1388+ 1 113 & Q 960 0 0. 750 6(0. 5780~ Q 974 9) 17. 98
F18 Y=50250+ 1 716 % Q9752 0.917 0(0. 7988~ 1 170 6) 21. 98
F21 Y=45731+ 1 784 5 Q 996 4 1. 134 7(1. 1083~ 1 300 1) 27. 18
F24 Y=4 8614+ 1 450 4 09831 1.246 0(1. 0135~ 1 531 9) 29. 85
F27 Y=49551+ 1 909 % 0 999 8 1.3556(0.7712~ 1 945 1) 3248
F30 Y=48763+ L 156 & 0 998 0 1. 416 6(0. 9976~ 1 963 5) 33. 94
F33 Y=46365+ 0 931 & Q 998 3 1. 655 3(1.4930~ 2 162 2) 39. 66
F36 Y=46761+ 1 036 6 Q 999 3 2.0535(1.5534~2 714 7) 49. 24

Table 3 Crossresistance of valdan ycn resistant stran ofR. cerealis to other fung icides

Fungicides FiCy (95% CL) /(Fg L) Resistance kevel
S-strain R- valdany cin (R/S)
V alidanyc in 0. 041 7(0. 0353~ 0. 049 4) L. 6553(1 493 0~ 2 162 2) 49. 24
D ifen oconazo ke 0.054 1(0. 0376~ 0. 065 0) 2. 6283(L 615 7~ 4 275 5) 4858
Thiran 0. 050 3(0. 0198~ 0. 127 2) 1.0965(0. 906 9~ 1 398 2) 21.78
Tridin efon 0. 036 5(0. 027 4~ 0. 047 4) 0. 6430(0. 487 5~ 1 132 3) 17. 62
Propicon azo le 0. 051 2(0. 0344~ 0. 076 4) 0. 5607(0. 437 8~ Q 718 1) 10. 95
T ebuconazo le 0.012 0(0. 0026~ 0. 015 1) 0. 0306(0. 001 7~ Q 004 7) 2.55
Fludoxoni 0. 050 0(0. 0399~ 0. 074 0) 0. 089 1(0. 056 5~ Q 140 4) 1.78
24 ; Yo "
PDA 1% 34 %, (7. Y% ) ; 8%
) »
) , « 4

Tabk 4 Inhbitbn rate(% ) of sensitive and resistant strain in PDA m ed ium w ith

different concentratbns of dextrose

Concentrations of dex tro se

Strains
% 2% Yo 4%
R (Validanyci) -75.0b 0 7.9b 8L.6a
S ( Sensitive) - 56 2a 0 34 2 a 66 0 b

Not Dat in the tablewere ested by Duncan s est D ata in he same row folbw ed by different ktters show significant difference atQ 05 level

The sm e as be w.

25 B3 ,

[11] [ 12]



No 2 : 119

S R
S , , (2178 ),
10 h

2

Tabk 5 Exudaton of wo strans treated

w ith valdam ycn

o
. Exudaton /(MgmL)

Strain's

R educing sugar Solubk protein [16] Ellis

R (Valdany cin) 0. 1070 a 0.012 6 a [ 17]
S ( Sensitive) 0.0920 b 00104 b ’
2
3 )
o
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