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Table1l Sensitivity baseline of Fulvia f ulva to carbendazim diethofencarb and mancozeb

Greatest Regression L east Regression A verage .
- . . M IC
Fungicides ECso eguation ECso equation ECso Jug- mL
/ug- mL~* (y=) /ug- mL~* (y=) /ug- mL~* H9
carbendazim Q 118 4 593x+ 9 259 Q 078 4 096x+ 9 052 Q 101+ Q 010 a5
diethofencarb 3334 Q 156x+ 4 931 2 161 Q 063x+ 4 964 2 475+ Q 174 50
mancozeb 10 86 1 805x+ 3 131 6 286 1 303x+ 3 960 9 067+ 1 453 50

" Theminimum inhibitory concentration
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Fig 1 The resistant frequencies to carbendazim, diethofencarb and mancozeb
of the imlatesof Fulvia fulva from different sanpling areas(%)
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Table 2 The resistant types to mancozeb of the isolates of

Fulvia fulva from different sanpling areas (%)

Type Taiyuan Jinzhong L Uliang

Jinnan__Jindongnan Datong Shenyang Shouguang Baoding

S 36 7 62 5 18 5 77 23 0 0 0 16 7
R 41 8 94 44 4 410 56 8 0 40 0 43 3 83 3
R 21 5 28 1 370 51 3 4Q 9 100 6Q 0 56 7 0
2 4
241
, , : R"S)
39 6%, R"R") 49 9%, R
R"'R" R"s R'R" R"s 69 2%
28 2%, R"R" 100% (3 4), R"R"

Table 3 The sensitive types to carbendazin and diethofencarb
of the ilatesof Fulvia fulva

carbendazim diethofencarb ) Percentage
l } I - N umber of strain
Resistant index Resistant index  Type (%)
> 100 > 100 R" 218 49 9
> 100 <5 S 173 39 6
<5 <5 S 46 10 5
242 3 ,
3 , 4 ., R"R"R"
R"'R"R" R"R"S R"SR" R"SR" R"SS SSR" SSS 8 ,
R"sS 42 4%: R"R"R" . A7 4%;
R'R"RY R"'R" : R"'R"R"
37% 35 8%; ,R"R"R" R"SR"  sSS
20% , , 3
R"R"R"
TGuwo 5 000 , 268
23 :
R'R"'R" R"R"R" , R"SR" ., 73 3%
3
[11 13]
. 90% ECso 1 000 pg/mL , M IC S
MIC<Q5 ug/mL R" R" Sclerotinia
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Table 4 The resistant types to three chamicalsof the isolates
from different sampling areas
Represent Resistant index Percentage
A reas Types . - -
strains carbendazim diethofencarb manocozeb (%)
Jinzhong R"R"R" TGio > 5000 268 23 76
R"R"R" TGe > 5000 213 10 61
R"R"S TC: > 5000 185 2 45
R"SR" TG > 5000 <1 21 212
R"SR" TGu > 5000 <1 12 45
R"ss TF1 > 5000 <1 3 42 4
SSS TCs <1 <1 <1 13 6
Taiyuan R"'R"RM STY: > 5000 172 61 20 3
R"R"R" QXu > 5000 251 9 15 2
R"R"s QX1 > 5000 127 3 89
R"SR STYs > 5000 <1 35 101
R"SR" STY swr > 5000 <1 8 215
R"sS QX2 > 5000 <1 5 75
SSR* QXas <1 <1 12 51
SSS TY: <1 2 2 20 3
Jinnan R"R"R" YC1 > 5000 173 61 47 4
R"R"R" L Fa > 5000 104 15 19 2
R"R"S YCs > 5000 217 3 26
R"SR YCo > 5000 1 32 38
R"SR" XJe > 5000 2 14 19 2
R"sS XJ7 > 5000 <1 4 52
SR+ L F2s 1 3 8 26
L Uliang R"R"RY LW 1 > 5000 214 68 56
R"R"R" LJ > 5000 146 8 370
R"R"S LJu > 5000 285 <1 56
R"SR LX2 > 5000 <1 24 25 8
R"SR" LJs > 5000 <1 9 56
SR" L Jarz 1 3 93
SSS LW 4 <1 <1 <1 11
Jindongnan  R"R"R" JC1 > 5000 105 75 19 0
R"R"R" JCs > 5000 257 15 35 8
R"sR" JCs > 5000 3 60 23 8
R"SR" JGa > 5000 <1 6 11 9
SR" JCs <1 1 17 71
SSS JGu 1 <1 1 24
Datong R"R"R" DT4 > 5000 265 28 42 9
R"SR DTz > 5000 1 28 57 1
SY suburban R"R"R" DBs > 5000 238 18 40
R"R"R" DB > 5000 231 39 60
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Continued
Represent Resistant index Percentage
A reas Types . . .
strains carbendazim diethofencarb m ancozeb (%)
D Shouguang R"R"R" Ds > 5000 109 8 43 3
R"RRY D > 5000 104 28 56 7
HB Baoding  R"R"R" HB 1 > 5000 265 15 10
R"SR" HBs > 5000 <1 15 73 3
R"ss HB: > 5000 <1 1 16 7
sclerotiorum , 6 R
1984 )
[15] -3 ’
.S R
Rhynchosporium secalis
1% 49 9%
[16]
DNA ,
: R", R- R , ECs0 300 ug/MmL 100
3 6 , 3

70%
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D etecting the Resistance of Fulvia f ulva to Carbendazim,
D iethofencarb and M ancozeb

WANGM ei-gin, L U Huiping", HAN Ju-cai, GAO Junmming
(College o A griculture, Shanxi A gricultural U niversity, Taigu 030801, China)

Abstract: The sensitive baseline of Fulvia fulva (Cooke) Ciferri to carbendazim, diethofencarb and
manoozeb, the resistant frequencies and the resistant level were presented The minimum inhibitory
concentration (M IC) of iwlates to the three fungicideswere Q 5, 5 and 50 ug/mL , regectively; ECsow ere
Q 101, 2 475 and 9 067 ug/mL , repectively. These data could be taken as relative sensitive baseline because
no fungicide had been used before in that area. T he resistant frequenciesof isolates from ShanxiL uliang and
Taiyuan regions w ere relatively low er, but both of them were more than 30%. North and suth parts of
Shanxi Province w ere higher than 70%. The resistant frequencies of Shenyang, Shouguang Shandong and
Baoding Hebei to the three fungicides w ere high, except the ilates to diethofencarb (10%) in Baoding
Hebei The resistant levelsof all detected isolatesw ere the highest to carbendazim,more than 5 000 times It
was mpossible to measureM IC value; The resistant levels of 50% islatesw ere high resistance, and they
weremore than 100 times M ost of ilates to mancozeb belonged to low level resistance and middle level
resistance, and the resistant levels were about 50 tines 49 9% islates have developed resistance to
carbendazim and diethofencarb Besides, multiple resistant Ilates (resistance to carbendazim diethofencarb
and mancozeb )w ere found in the filed
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