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Rhizoctonia cerealis, ARAF FZ4L22 2577, BURER S .
1.1.2 257 . M8 (tebuconazole ) 97% JR 24 , L) A4 FH B e A BR 24 & s = e ( tri-
dimefon)95% JRZY , LIZR K BLARZG Tl e f3r 22 ) 5 73 3H Mk ( propiconazole ) 25% & 1 B FLTH
I HIEEA PR ) ; B ( difenoconazole ) 3% EY 2 FHE&TEFIAR N, B FE A 5] B NE
(fludioxoni)2. 5% & AR B IFF AN, £ 7 ¥ A 5] ; H KB E (jinggangmycin ) 15% K iFH
w300, IR B R 2 s 48R XU (thiram ) 96. 5% JF 2, F %56 R
1.2 hEGR/FERGEERNES

KR BRERBEE G, 2 BB E A EEE &, 2 B r 3 ) 2
Ko B RAEY, BAUARME E24EK 50% L1 ERVWEE, fE5 251 PDA Hi5F
2 FEREEESF, BRE3 A FAO EERNEE HERENE 1 1K EC,, WEFEIHEA
Xt 2RI AR AL
1.3 SR eSHERE
1.3.1 H#EBAGBRMANL. BTEHSEKELS 1 1(g )RS, AR, FH
RILFRENEKEN 0% (g) , BAZMMKE . KAl EHRTE 25°CH PDA iR s
3K, HWBRER Som MEEE, BAZABANKEEEREL, BHES F, BT 25CH
FATEFREELREEIFRE, R SH BRI, 3808, NT, B RiE TH %
WA EREMER M E X 331, YR (¢/m) H 20, ERE 3 IR, AHEE2HT 12 A
TALKE3 Ada) 4 ARaf s ATa, R BREERE/DESHRN KRG,
THRERIERE . B RARHE 0 9. TIER; 1 2 8842 R-H B RAHER
SUWIREE;3 P BH R AN EHNRRE 4 2. RAERAZSHRIEREE R, Rk
SHRFE 0 B0 1 R 1.2 MR, 22 R 56 3.4 AR, 2
FRBE;3 56 1.2 WA, WRESRZEF /DT 1/2;4 5.5 3.4 MBI R RIS K
T 17255 G55 5.6 M AR EUR RS T — A ;6 9 BHRMIUSUE A A,
1.3.2 RHEFHZHAKEMZ  BHUKEEEE R X EURE ZHH Som FHEE, 7 PDA F
R E2SCHF,ME 1.2.3 KNAEBEER. HBRANTEERUSEKS THBEEA
100ml PDA 555 57, 25CEM T REGHF 5 KE, BHELE I R385, AR H
SMAELIMRE T RSP T R EMER R T FRE, RAEESEAENAHEZ
TE,EEZ 3K,
1.3.3 #HEZ27SEHEMNL . BHUEEEE R LBURE R B K Smm HEE, £ PDA Vi
£ 25CHEFF, M E B2 BEaY 18] B sl ) B LA R E W E
1.4 ZXHREAEUE

SRR E R =R KB R T AR Ve B P SR PDA By
FRIEFAR, FIF R BRI E X BRI R B ECyo
1.5 RHURZEMNEEENEEMIE

B RBURE RN HBRDIIEA 1% 2% 4% 8% #EFE PDA 53R 5,25
B3 3 K EEHE ERR, UL 2% W FE PDA Vi EAKKNEEERL AN B, iHEARH
BRI R A B 2 R K 3R
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2 HEREHH

2.1 MEYHBEIXMRENREEL

VRUREHRESHERE LR TS 6 4, HXI MEER EC5, B 0. 0120pg/ml 3N
2] 0.0337ug/ml, Hithik 2.8 £5; 2E 12 f{,EC5, K 0. 0602 g/ ml, Fr ik 5.0 £5; =4 18
fR,EC,H 0. 0947 pg/ml, HitEik 7.9 £%; 45 24 {8, EC,, 4 0. 1332pg/ml, Hi i3k 11. 1
R, B 29 £ ,EC,, 1 0. 1889 ng/ml, itk 15.7 £35; £4 35 £, EC,, 24 0. 4004 pg/ml, 3
PR 33.4 5, E R T RE KPP E R, ESIEEF S, F3 ~F9 #1 F29 ~ F35 A
PIHEREHER(E ).

x1 RAELEBEMNXBENRAERZRAE

Table 1 Resistance development of Rhizoctonia cerealis to tebuconazole

#EHRE FEHEFPRK (Y=a+bX) HtERER(R/S)
r ECs, (pg/ml)
Generation Regression equation Resistance factor
F, 6.9415 +0.9634X 0.9372 0.0120 1.0
Fy 7.3115 +1.7033X 0.9975 0.0140 1.2
Fs 6.0793 +1.0494X 0.9828 0.0337 2.8
Fy 6.4027 +1.8169X 0.9917 0.0510 4.3
Fp 5.8548 +1.5854X 0.9902 0.0602 5.0
Fis 5.8359 +1.1896X 0.9430 0.0883 7.4
Fig 5.4199 +1.1603X 0.9608 0.0947 7.9
Fy 5.1972 +0.7833X 0.9778 0.1151 9.6
Fu 5.4574 +0.5038% 0.9899 0.1332 11.1
Fy 5.8764 +0.9614X 0.9901 0.1612 13.4
Fy 4.5086 +1.7789X 0.9950 0.1889 15.7
Fyp 5.0374 +0.7582X 0.9765 0.3208 26.7
Fus 5.3817 +0.9602X 0.9834 0.4004 33.4

2.2 FKMERZNEYFHHE

2.2.1 HARAWE BURAWELER (XKD R IIMHRNERERNERNEEE
ER. EAHARE, BMRHRTIENEERORBEERE , RWHELA 58.0, SHtEE
% (49.5) ZRIMEREREEZEKF (p <0.01) LT A F LM EERENERE,
BERBIHEE R BRI BB, iUERRTETIELECN 6.0 ~11. 3, JF & W3k 20.0 ~
77.0, FiE Z A Z R REEREEKF(p <0.01) . HILEH, FitE ARSI HE
=, EPUE AR R R B, R AN/ MR EME.

2.2.2 HzZAKLE . 7E PDAFRE L AINMERRANERR ANELZERERK
R(R3) ,IHEFERNUERLEE  MBEBHELENERL IR RNELERRK
B, ZN2hE £ HRMUA3. 080em; HUBRH RN WL AERKERR, ET2hH L HRRX
8.300cm, A IR, FERIFFRAE, EEAHY5REFEPEFELR. ERE
BFpED BUREANELEKBORTINER EKERESX, BRERBLTEN
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®2 ARMEBEERFNHEMERNBERALR

Table 2 Comparison of pathogenicities between resistant and sensitive tebuconazole of R . cerealis

s 15d 3 Ao 4 A§f) SRAHH
Ly 23l 15 day after sowed Mid March Mid April Mid May
Isolate RFE FEER EREE RBEE  ARE REERER KRE BiEER
type (%) Disease (%) Disease (%) Disease (%) Disease
Incidence index Incidence index Incidence index Incidence index
BB & Sensitive 84.0 58.0A 26.0 6.0B 42.0 8.0B 38.0 11.3B
HiHEE & Resistant 72.0 49.5B 62.0 20.0A 92.0 56.0A 100.0 77.0A

F.EZPEMBESRAAESEREREEE (p< 0.01), TH, Note: The different letters in the same row mean
significant difference at 0. 01 probability level. The same for the following tables.

*3 NAMERRSERUERNELAKERLR

Table 3 Comparison of growth rates between resistant and sensitive tebuconazole of R. cerealis

BkRER Wi #2 H 2 ( cm) Diameter of mycelia B2 F & (g/bottle)

Isolate type 24h 48h 72h Dry weight
HRE bk Sensitive 1.926A 5.427A 8.300A 1.153A
FYERIBE Resistant 0.945B 1.930B 3.080B 0.360B

1.153g, HitE B R £ T E{H 0.3602g, Z RARBFE (p <0.01)
2.2.3 FEHERMDCR FIHEFERK L RAE B FERERE RS A ERHRE,
R B B BRI a2 B 7 KA0 14 X EE M58 4 KA1 12 K, AT R E %
FEEMAERAKBRAHRERENAZER(11.0 mg/IL) BITHE R (32.45 mg/
M)/ EEMESRESFLTHNSHEANEER JIHHRNEREK, 5 REE
—&, A TEFLDHES , BURERNEZE/D TEEFE LBE , A BRBE,
2.3 JINMEERMZERGH

B G PR B B 22 X = MR DI BRI R 4R SR XURTRE ke 5 R | 7= A B S 72
BRI ENHT, SERE RN, EX B GRS H15 31.2.22.8.16.9.15.8 #1 15.5
15 WS B BT 1.6 45, R EHIME A S . SOMERE | = Ps R | Y s IR Bk sk 341 Ky
SWAEREN . ZHEE RSN M EREN X EDE, X EE X AR ERER,
HEHEM SR, B TURER RS HNERMEERE A B ERNLEH
Mo oMeEEEH RIERE MRS ZEA, A RARBTLEE RGN TR REE Y, 3
EHMNERER BES AEAFESEER(ES) .
2.4 BEELE

FREARMPUNEEERE 12 KB BEET , KEEEKME RSB -56.25%
-3.36% ,AERBEEAE THRER M IIHHFERR, £42 PEBREEAE 3T
B R AT HI IR ST. 6% RBURA R (34.24% ) G TES Y MB BT HUHEERHMM
RS TEEER.
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F4 HAMEREANETCREANZESRE

Table 4 Cross resistance of resistant tebuconazole strain of R. cerealis to other fungicides

257 S-Hitk R-JR M AR iR it
Fungicides S-strain R-tebuconazole Resistance factor
[ MBE tebuconazole 0.0120 0. 4004 33.4
=N tridimefon 0.0365 1.1397 31.2
PR propiconazole 0.0512 1.1688 22.8
H X EE jinggangmycin 0.0417 0.7035 16.9
&= thiram 0.0503 0.8535 15.8
BEE#4 difenoconazole 0. 0541 0.8365 15.5
1% & kg fludioxoni 0.0500 0.0819 1.6

3 itig

TRMEE R 1,2,4 - ZIATAEY), BAESH b5 =i = MEEA L, 450 SR
FIRIBT R , e 222 B 143 R T P 25 O T b o, R A R . H BT
ToTE ] P A 2 HE AR B AR RITIE , E R N — S B E N T, RS 4B i
P R A AT ORGSR T 35 FRn, MR 35 33. 4 4. IR R PURMEBEE AR
(L% ] — 2 B (26577 = R P BRI RIS Bk s 75 7K P B S L4 (15,5 ~31.2 4%) , %
HAEERMHINEE AR NEE O ERE KPR E . BARSZEE
AL MBS 5 7= £ B KT 0, T B B R L B 25 A M s S B, 3%
AAUHHLZG A TR M, AT TR A 2325 a0 M KU v K, B R L5
E

Hippe * \Z= & F " (BF50 L5, =2 R FI AT 51 /N UM I S B PO 40 MU B
SIS, BRaiig " BFoIE B, IR PR A5 05 5 R SRS T 40 O BB 1 A A A0 B
Eliss BF5TIA N B B8 FE SUR 2t TR A RIS BEBRFA TR . ABFS R B0, HrIms
R RN BB T R, U N E B M S B R e R
T BHHEE A S E R, FERNERL LS, HHEEN R RN EERH
REH BERE . SRS BRI RO 2L T3 R BRI % B R AL

VAR TR A 2 E R L B T e 5 T R T A W R ks, B
R AR A SEUEBIRNES . ASIEN, JULBER S 4R E R K .
ER BRSPS SRR AL E SRR, BURE R L 4 KR 5
EHRNEESR TSR, XTRSEE Y W E R SEURE RN T FEY N4
TEE SR TP HE .
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Resistance of Rhizoctonia cerealis to tebuconazole and the biological
characters of tebuconazole-resistant strains

Lin Yinghua Wang Kaiyun Jiang Xingyin  Yi Meiqin Wang Huaixun
(Department of Pesticide Sciences, College of Plant Protection, Shandong Agricultural
University, Tai’an 271018, China)

Abstract: The resistant strain of R. cerealis was selected after 35-times cultivation on the
media containing tebuconazole, then the biological characters of the resistant and sensitive
strains and the cross resistance of the resistant strain to some fungicides were studied. The re-
sults showed that after 35-times selection, the resistance of Rhizoctonia cerealis reached 33. 4
fold to that of tebuconazole. Great difference in the rate of mycelial liner growth,dry weight of
mycelial ,number and dry weight of sclerotium were found between the resistant and sensitive
strains. The pathogenicity of the resistant strain was weaker than the sensitive strain in winter
wheat , but the incidence and sensitivity of the resistant strain were highter than that of sensitive
strain in next spring. The cross resistance of resistant strain of R. cerealis to tridimefon, propi-
conazole, validamycin, thiram, difenoconazole and fludioxoni were 31.2, 22.8, 16.9, 15.8,
15.5 and 1.6 folds respectively.

Key words: Rhizoctonia cerealis; tebuconazole; resistance; biological characters; cross-

resistance



