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W OE: RARTHLEMNET WE EKARE Rhizopus oryzae 3t 6 # F A 7| (KA. 58
R BER. FHAE. WL A RIKE) BN, AL ERORALFRTT L, R
B R BAReT R R MR T Bk 6 AP R B A AR BRI B E 2R, SREAY: 6 AR E A
RAREIRTH L Aot BRI EIE T ARG HEMS. L, HRBTFTHALELRAAL
0 R BRI AE B e, L ECoo 1A 314 0.67 A2 1.53 mg/L; HAARAGEEEH B,
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Abstract: The sensitivity of Rhizopus oryzae to six fungicides (mancozeb, carbendazim, pyrimethanil,

azoxystrobin, boscalid, fluazinam) and the preservation conditions of this pathogen were determined
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using the conidia germination method. Efficacy of these fungicides against tobacco pole rot disease was
also evaluated on the detached leaves. Results showed that all the six fungicides presented different
inhibitory activities against both conidia germination and pole rot. For the conidia germination, the
highest inhibitions were found in the cases with fluazinam and boscalid, with ECq, values of 0.67 mg/L
and 1.53 mg/L, respectively. Lower inhibition rates were detected in the cases with mancozeb and
azoxystrobin (15.16 and 17.66 mg/L). And the lowest inhibition rates were observed in the cases with
pyrimethanil and carbendazim (71.87 and 81.96 mg/L). For the disease control efficacy, the highest
inhibition rate was observed in the group treated by azoxystrobin at 50 mg/L with the efficacy of 85%.
Lower inhibition rate was detected after the boscalid treatment, which showed 83% efficacy at
200 mg/L, while a poor inhibition rate (48%) was observed by fluazinam treatment at the concentration
of 1 000 mg/L. And mancozeb, carbendazim, pyrimethanil all exhibited efficacy of < 20% at their
respectively highest dosages of 4 000, 800 and 800 mg/L. The screening results of six different
pathogen preservation conditions showed that conidia germination ratio of R. oryzae decreased
variously by using different methods. The conidia germination ratio of the conidial suspension in 20%
glycerol was 60% at 4 “C, and, for dry conidia samples, that was 36% at 4 “C. In terms of the conidial
suspension stored at 4 ‘C and the conidial suspension stored at —20 “C, the germination ratios in 20%
glycerol were both < 20%. With regard to the dry conidia samples stored at —20 ‘C, the conidia
germination ratio was 11%, and, for the conidial suspension stored at —20 ‘C, that was 6%. Results of
this study have provided reference and basis for both the chemical control of tobacco pole rot and the

storage of R. oryzae.
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0% 5 SRR - B AR AT, R, S REEAT I ORAF,  DUE T AT A S TR
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MBI OR A 251, BEHEDE TR
B DR, WENG. RN, E B E KR
% 6 il T A 1 1 A RS TR R AR S Al 5
TR MRS, FFRINRE 1 O R E A 0 1 B
BRCR, RN A T RAF AR AT W &
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1.1 iR

1.1.1 ERKREEFR KIRE Rhizopus oryzae
Pk Y5 (CCTCC M 2015720), M 4 M ERLEHF 5T
BEfd AR e ae =54, R H WG IR (AEA) 1
(B EHH 5 g/L, KH,PO, 6 g/L, NaNO; 6 g/L, KCI
0.50 g/L, MgS0,0.25 g/L, HiH 20 mL/L, /&
¥y 20 g/L, MEBF/KERR 1L, KWifeH) 5
7%, T 4°C F. AEA B 933E RN _E1#-7F.

.12 gAY RS RO 87, JRMHE
AnFh, GO . TR R R R SR AR R it i
ARAT 2570 B R B BRI s Peid s B R F TS
A7 35 E

113 25|
1.1.3.1 J5i2h  85% fUfkEL%F (mancozeb), 13}

HELERFRAF; 80% £ W R (carbendazim),
LA EFEEVMN TR ARAF: 96% W% iz
(pyrimethanil), YLIR#FFaAL TAHRAR]: 98% M
W lE (azoxystrobin), WidLE REW TAHRA A
99.90% M Fif B i% (boscalid), Sigma-Aldrich A R 2
"l 96% FRIENE (fluazinam), I IH AR AEYIRHYH
FRAF. BRAAREREHTEK. ZERH 020 mol/L
(A s R AL 41, AR A FIBNE T WS, 451
BeA% 1.0 x 10* mg/L FIBRE, T 4 C BWEFM4 TR
17, & Mo 50K bk 25 70 BEON 28 6 B K
I RR BT R I 2, G o R B
IR /N T 0.25% (BRI FE ¥ 3R BR 51 i 1)
SRR FOK R TR R) . DMER B TEHEK
TR AH [R) AR 43 5003 6 IR 5 P I 1) Ak B4 Dy =
SSRGS

1.1.3.2 il  85% ARG EE W] IR 7] (WP),
I EERARAR: 50% Z®H R WP, L7}
WHEAMNTROAERAR: 40% W5k WP,
et RGP R R A 250 g/L W5 iR g
BT (SC, BKPEE), Jeibis (thE) AR
A 50% WE MR K 3 BORE R (WDG,  BILE),

BT (R ) BEARAR; 500 g/L FE I &F
A (SC, #@I1R), HAA R bk att.

1.2 REHE

12,1 BTHELASRE AN KB
FAFIGE . KRR B PRAE AEA Br Rtk BoEo¢
5dJE, WeRm&mERERAHT, MRt
TN 10 mL G /K, H 6w 2 A id 38 IR i g 1
T, HIEHETE 1 < 10° M FRIRFR. 25
WHL 50 mL SR 25, 5 50 mL il 7 &% KR
G, TS IRA W DAAH RMAFR 1) J0 5 K F
FRFRRAFERNTS AR, BTRARPAR
AREL BRI B A8 I EIRE DN 04 3,134 6.25,
12.5. 25 F1 50 mg/L; % 18 R FEEE I8 0.
12.5. 25, 50 1 100 mg/L; MEfE N 0. 3.13.
6.25. 12.5. 25 F1 50 mg/L; &Mk B R AN e i 15
N 0. 0.13, 0.25. 0.50. 1 Fl 2 mg/L. 4 W HL
20 uL e IR S W BB b, TIRER IR LA
30 C. WG T IR, HAH 3 REL. 12h
JEBENLE R R RIS, R K R
SURTRE S El !N WA Tl A - R N Bl S T
T i B AL B R BRI R0

122 FHEA AW ERFAGERR  FKIR
B RTE AEA IR EXE9% 5d 5, fERTENSET
BEAE S mm R 5. SR 0 B /K BC i) R 51 i &
WSR2, b, ARG IR A T BRI
FE (A %0%5) 43058 0. 160+ 800 AT 4 000 mg/L,
LW RAEENE A 0. 50, 200 F1 800 mg/L, W%
fig v 0. 12.5. 50 F1 250 mg/L, MEMERE AN 0.
37.5. 125 F1200 mg/L, FAEfZ N 0. 200, 500
A11000 mg/L. RHAFHNWIZEE (1.5 L, WLHE
W5 25 2 A BR W) ) ) B AR TR T3 &) W58 55 UK B
24, HARZAWITERVE, KRR [ AR
WK, iz 24 h f5, HEREHEM B 3K IE
Pl i AR RS 1, A E AR 5 mm 1R
RRAOEE 6 Frm:, 3 RER . B e A 2
M 2R, BT 37 C. AXHEE KT 95%
M FRAE R G %, 48 h I E M BIORBEK &, i
AR5 2 TR 7195 AR 58 Kb 3 Ko O T B A2 PR B R
123 BTHANRERENGEE %1217
TR &R T 5 1 % 10 AN I RIER, 405
KA AR AT /- A7 1) 4 °C fR1F; 2)-20 C
R4F: 3) 5000 r/min F &L 5 min RGF1E
FE, T30 °CHtF, flirHHET 4 CIRA7E: 4)H
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FHIE TR, T 20 C R1E: 5) K TR
WA T 20% HvEg T, T4 °C R17: 6) Kl 1
IFE T 20% HlmwEwH, —20 C frff. 60d
Je s IS ORAFRE S IR B> SR, FE B Koy
G 1) R B N R T 1 % 10° N T [ R R
W, S 120 THHEEEMT, 2h5iHER
TRV RGO, Geih & ORI TTIE T KRR & 1 1
W R e, DL AR T IR R O IR, PR
TRAE F A W K PRI 2
1.3 HEAE

HHE % F Microsoft Excel 2010 & AF4b3, PL
2977 JoT B AR L X BB O AR bR L A LR N
PAAL BRI B RN H 2R, TR 0 RNE T R K
A AN E (ECso~ ECop) {H . K DPS (7.05)
AR AT 2 53 W AT

2 FER5SH

2.1 FREFIXEFIALRIRNT

ZERNR 1 Prom o A£G R KV B A
P 6 3% T R0 A K AR B 1 1 R 2 3R B
TANFRIREFE RO A, e, 0 0 A A i
e IE JF RE 9 BT i, e ECog 1EL20 501 4 0.67 Al
1.53 mg/L; HUCOUAARERER M R, HRI9HIN
W R e A 22 B R

x 1 K 6 MAREFIXRIRERT AL HHINGIER

Table 1 Inhibitory effects of six fungicides against conidia

germination of R. oryzae

A v mlEpiyss MREZH  ECsy/ ECyy/
Fungicide  Toxicity regression ~ Correlation  (mg/L)  (mg/L)

equation coefficient, r

ARG y=181x+4.14 0.95 2.98 15.16
mancozeb

ZHWR y=2.23x+2.01 0.93 21.85 81.96
carbendazim

5 B y=130x+3.88 0.95 7.40 71.87
pyrimethanil

% R i y=4.10x+1.17 0.94 8.60 17.66
azoxystrobin

g Tk T y=1.69x+5.97 0.99 0.27 1.53
boscalid

FE y=3.78x+6.93 0.93 0.31 0.67
fluazinam

22 FREFIEN BB AR

Mgt fRW, REHEEE. ZHA. BE
7N s N e e S N PP |
MR AR ISR RO 22 7 .35 (P < 0.05). JtiZh 24 h
JE ORISR, IR 2 B R B &K
JE LD R JHIT YA R, 3 A 2RI B e SRR
(4 000, 800 FH 800 mg/L) T~ HIF; BIIMET 20% (L

PRECHRI) s VR TR TN W T M G 75 VA E Ak
I8 e A B e AR, HLBE S 2
WRPETE v, BR324 0 . o A I Y
B b, 50 mg/L AbFEE AT IA 85%; LUK ANERE
%, 200 mg/L AP BT RON 83%;  FIE L ) B
BOHXI R ZE, 1000 mg/L ALEERTAN 48% (% 2).
F2 il 6 MREFIXHEM BLERHmAIPTIATR
Table 2 Efficacy of six fungicides against tobacco pole rot

AR B JRER RS
Fungicide Mass conc./(mg/L) Efficacy/%
RS 160 <20e
mancozeb 300 <20¢

4000 <20e
LR 50 <20e
carbendazim 200 <20e
800 <20e
WE B N 50 <20e
pyrimethanil 200 <20e
800 <20e
1% 1 fiE 12.5 76 b
azoxystrobin 50 852
250 9la
W Wt 21 1 375 33d
boscalid 125 69b
200 83a
SR 200 31d
fluazinam 500 ¢
1 000 48 ¢
e BRI TIIE (0=3); AFR/NG FRER IR AL A 27 5 2 3
(P<0.05).

Note: Data in the table were represented as average value (n=3).
Different letters indicated significant differences among treatments with

P<0.05.

23 REFHXEFIELZRSEN

RAZATI A KRBT 12 h 5 K FIA
89%, 3t 6 M IERAT 60 d J5, WK ZFI) R
TR Hd, AR E R (60%) 104 4 C R T
20% Hi P 20 Hka R 4 C IRAF
T, 4 C RAFHI LT B A& —20 C ]
ET 20% Hlh 1 80%W:  —20 C fRAEM)
7T FEF —20 °C LRAF T B R R 25
ik (3% 3).

3 W54t

N BB & A DALY, RIRE R OR
B CHEZRIED, R, A RAF R %
A8 FL AW R B R WA AT R . AHIT S E T
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Table 3  Effect of storage conditions to the conidia

germination of R. oryzae

RAFSRAF i A

Storage condition Germination ratio/%

4 °C LRAFHIFE T BT 21d
Conidial suspension stored at 4 ‘C

20 C PRAFIIFL T BaF i 6e
Conidial suspension stored at —20 ‘C

4 °C RAFINFTTHE 36¢c
Dry conidia stored at 4 C

-20 C {RAFHIAL T e
Dry conidia stored at —20 C

4°C (A7 T20% H O F T BT 60
Conidial suspension in 20% glycerol stored at 4 ‘C

=20 C fRAFT20% H i i 78 Bl 20d
Conidial suspension in 20% glycerol stored at —20 C

CK (f87) 89a
CK (Conidia)

TE: RPEUR AT (n=200), NRVNG S RERORAEET IR 2 5 B
2 (P<0.05).

Note: Data in the table were expressed as average value, the same as
below (n=200). Different letters indicate significant differences among
treatments with P<0.05.

KA FFAEA [FORAF 26 A N AFI 60 d 5B T H K
0, R PRI TR AF 7 V23 A R R B2 I
TR RE., ]G5 A 2R ORTE &A1
SN [F R AT IS T S50 KA B 1605 7T RS

SO 0t A S R A R S PR ke A P T A
FIT KRB B 4= e A= A, RIS BT s o 70 HE
MHRE, FRRNEL e, AR TR E
A HG BRI AE O R i A P OR AR B PTG 2
AR GG . (B D% F 1 B 6 BOR B
ik, HArsa SRR PIE 4R .. BE
SRR R I, A 2 2085 7 HE A 45 MR 7 36 O v 2
KR FA Z WA . BERMAREES, X
Le 2450 5 A Pia ROR M ATE R

IR E 7R E R A KRR E R
%% & (phenazine-1-carboxylic acid) Al C\ M EE
(hexaconazole) FIREUBNE,  h BHL CLMe F 5o L g 4170 i
TETESR . XFEFERE FO RN, MR 5] AR
BB 5 B K AR 25 I S ) P A w2 S I I
WEFA I, FRUIEPE . SRR HY 2R I P 2R G oK
R W 22 E KA — WS E . Bl
A& LA 03 S5 B B 22 AR O B, TR AR 2
T B R A T AR Gl S - N B3 - B 42 008 AT
(R SCE, AH E I 0 R WA 5K 24 770 H 71 1 410
I PE RO BT FUARIE . ARBE AN E T 6 B R BRI
KR oK), JEVR 7 A B AR
ERETIEROR I E I T TRUE R 1 T T

XK AR B A7 W R B BRI R R, A
AREREE . 2 T RN B i A s, LA
R 3K 24 5106 HL At AR 5 T R At O
AR ZE R0, R AT RE 5 R IR & CEERL R
) 7 RIALA AT 5, ARAREENS 2 1 R A% A
15 6 243 770 PR BRI T BE A5 o T R K T R TR TT Y
WA, R, R 2R RN
S5 HRLZ 7 I AN AR DRI S - L 1 B
M2, BRAAE SR FH B iR 25770 ) e 5 b 1R 5 2% 8
RAGLHE R W

T T ST 1) e AT 65 o pAY R PSR Ak P 4
Tt DAL - 25 20 (K BT v ke Y R AT DR 1
M2, A2 BURE B R H BEAT AR B . ASHT ST R
BL, SR T WE BBt 1R fiie A0 T i Ak B R AR
I, e I, B RGR R EA
PRI LK 2 vl 243 751 RT A1 D A k35 0 91 9 1 5 e 24
Mo BEAN, A7 BRI, R A 2 B A A
MR, ORI 2 4x,  RERIURS?
PEWE 2536, 7 17 ) AR AL Tt 25
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