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Abstract: Bioactivities of five different fungicides (carbendazim, mancozeb, dimethachlon, iprodione
and difenoconazole) to Rhizoctonia solani were determined using bioassay methods at the stages of
mycelial growth, sclerotium production and germination. And in vivo protective and curative effects of
these fungicides against tobacco sore shin on detached leaves were also analyzed. The results showed
that the five selected fungicides exhibited different inhibitory activities at all assays. The most effective
fungicide against the mycelial growth, sclerotium production and germination of R. solani was
carbendazim, with the average mycelial growth ECs, value of (0.06 £ 0.01) mg/L, 0.25 and 20 mg/L of
carbendazim exhibited 100% inhibition against sclerotium production and germination, respectively.
For iprodione, its average ECs, value for mycelial growth was (0.35 = 0.15) mg/L, 2 and 100 mg/L of
iprodione exhibited (54.79 + 12.58)% and 100% inhibition against sclerotium production and
germination, respectively. For difenoconazole, its average ECs, value was (0.55 + 0.53) mg/L, 5 and
200 mg/L of difenoconazole exhibited (97.97 + 2.64)% and 100% inhibition, respectively. For
dimethachlon, its average ECs, value was (1.31 + 0.14) mg/L, 10 and 100 mg/L of difenoconazole all
exhibited 100% inhibition. The lowest was detected in the case of mancozeb, with average ECs, value
of (6 £ 0.20) mg/L, 10 and 100 mg/L of mancozeb exhibited approximately (43.58 + 31.87)% and 0
inhibition, respectively. The most effective fungicides for protective activity were carbendazim,
iprodione and dimethachlon (all showed > 99% efficacy at 50 mg/L), followed by mancozeb (75.83%),
and the lowest activity was detected in the case of difenoconazole (39.29%). The most effective
fungicide for curative activity was carbendazim (50 mg/L exhibited 93.46% efficacy), followed by
dimethachlon, iprodione and difenoconazole (all showed > 84% efficacy at 200 mg/L), and lowest
activity was observed in the case of mancozeb (exhibited 76.40% efficacy at 800 mg/L). The results
have provided scientific evidence and reference for screening fungicides to control tobacco sore shin.
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SRR EAZIE (50 mg/L B (BE R > 99%), H
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F 1 HIRK S FRRE XS M B N B B 22 A K RO AR R
Table 1 Inhibitory effects of five fungicides against mycelium growth of R. solani from tobacco
Bl B TR A REL ECs,/(mg/L) ECso FH518"
Fungicides Isolates Toxicity regression equation r Average value of EC5y/(mg/L)
AR 1-1 y=2.16x +3.28 0.99 6.25 6.00+0.20a
mancozeb 22 y=1.80x +3.62 0.99 5.82
3-2 y=1.76x+3.62 0.99 6.09
42 y=2.06x +3.42 0.98 5.85
ZHER 1-1 y=3.17x+9.01 0.98 0.05 0.06+0.01d
carbendazim 22 y=3.89x+9.64 0.96 0.06
32 y=3.95x+9.81 0.98 0.06
42 y=4.01x+9.73 0.98 0.07
B IR 1-1 y=127x+5.82 0.99 0.23 0.35+0.15¢
iprodione 22 y=1.59%+5.79 0.99 032
32 y=1.15x+5.63 0.98 0.28
42 y=17lx+542 0.99 0.56
WA 1-1 y=3.03x + 4.46 0.99 1.46 1.31+0.14 be
dimethachlon 22 y=3.28x+4.71 0.94 1.23
3-2 y=3.26x+4.80 0.95 1.15
42 y=3.57x+4.49 0.95 1.39
PUULIEIN 1-1 y=0.48x+5.26 0.99 0.29 0.55+0.53 be
difenoconazole 22 y=0.52x+5.29 0.98 0.28
32 y=0.56x +5.30 0.99 0.29
42 3=0.79x +4.90 0.99 1.35

T P £ hrdEE . BE)E A R RN R Duncan’s B SR P < 0.05 KFEREE.

Note: ‘Average value + standard deviation. Mean values followed by the same letters in columns are not significantly different (P < 0.05) according to

Duncan’s new multiple range method.
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Table 2 Inhibitory effects of five fungicides against sclerotium production of R. solani from tobacco
GRS
257 Rk Inhibition rate/%
Fungicides Mass conc./(png/mL) Btk 1-1 Hitk 2-2 Hitk 3-2 itk 4-2 SR
Isolate 1-1 Isolate 1-2 Isolate 3-2 Isolate 4-2 Average
RARE 1.25 26.67 44.44 16.67 51.11 34.72 +15.85
mancozeb 2.5 20.74 29.63 1.67 46.67 24.68 + 18.74
5 2593 54.32 31.67 55.56 41.87 +15.28
10 3.70 61.73 33.33 75.56 43.58 +31.87
LR 0.02 84.25 30.77 81.75 16.67 53.36 +34.72
carbendazim
0.03 92.85 23.08 93.75 31.25 60.23 +38.33
0.06 100 35.49 100 66.67 75.54 £30.98
0.13 100 100 100 90.97 97.74 £ 4.52
0.25 100 100 100 100 100+ 0
S iR 0.13 8.00 3.85 6.25 2.08 5.05+2.61
iprodione
0.25 32.00 12.82 21.88 36.11 25.70 £ 10.46
0.5 48.00 6.41 6.25 38.19 24.71 +21.60
1 52.00 20.51 50 31.94 38.61 £15.07
2 72.00 42.31 50 54.86 54.79 +£12.58
A% 0.63 -36.15 5.66 —42.22 —45.45 —29.54 +23.78
dimethachlon
1.25 -37.69 32.08 -11.11 31.82 3.78 +£34.30
2.5 -33.85 84.91 53.33 46.97 37.84 +£50.59
5 36.92 100 100 22.73 64.91 +£40.93
10 100 100 100 100 100+ 0
PRIk FH R e 0.31 90.00 -2.56 71.88 16.67 44.00 + 44.00
difenoconazole
0.63 92.00 39.74 93.75 31.94 64.36 +33.09
1.25 56.00 29.49 75.00 34.03 48.63 +21.05
2.5 84.00 64.10 93.75 73.89 78.94 +£12.79
5 100 97.44 100 94.44 97.97 +2.64

*3 Ml s MRAEFNEELARRER

& B HIHIER

Table 3 Inhibitory effects of five fungicides against

sclerotium germination of R. solani from tobacco

25 TR SIEIES
Fungicides Mass conc./(mg/L) Inhibition rate/%
AR 100 0
mancozeb 200 0
ZHR 10 0
carbendazim 20 100
T R 50 0
iprodione 100 100
B 50 0
dimethachlon 100 100
R R 2R 100 0
difenoconazole 200 100

3 HiL5iie

MR B ST A A T A OR B AL B AR ™
NEWE W EERE . AR ENRREY: X
WRI 2K BRI BRIE A2 A i K B B
o MR SR M AR 2R R, TP RS AR
AR (BT B BOR G R HIR); X 1
22 A A PR KR 9 7 B R T A I AT
PR A% A9, O TR AR R £ ' PR T F) D 2 Tk 3
PSRBT A 4, X AT A 1 A 4 A 41 YRR K 80 A 7 T
JI T A% R R TRE T IR . B AR R iR IR R
RIERI BRI 2 R 7 B R B %%,
UONARAR Bl B AR I A s 3897 A F e o (0
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Table 4 Protective and curative effects of five fungicides against sheath blight on tobacco detached leaves
AHE A YERT7 X Efficacy/%
Fungicides Action type
3.13 mg/L 12.5 mg/L 50 mg/L 200 mg/L 800 mg/L
RAREREE {4 YEF Protective 14.42d 28.27d 75.83 ¢ 100 a 100 a
b
mancoze Y897 1EH Curative 6.42d 20.08 d 48.24d 66.67 ¢ 76.40 b
EA P {4 1E F Protective 88.30a 98.97 a 99.79 a 100 a 100 a
carbendazim - .
VI EF Curative 50.26 b 80.72 b 93.46 a 100 a 100 a
5B IR {3471 F] Protective 36.08 ¢ 87.80 b 99.48 a 100 a 100 a
iprodione . . .
¥GIT1EH Curative 7.27d 62.50 ¢ 7227 ¢ 85.68 b 96.36 a
WA 12374 F Protective 29.04 ¢ 85.75b 99.45a 100 a 100 a
dimethachlon . .
Y897 1EH Curative 13.27d 5823 ¢ 86.37b 94.16 a 100 a
2Tk AR B e 131 F Protective 10.71d 17.86 ¢ 39.29d 100 a 100 a
difenoconazole . .
1697 VEF Curative 9.38d 25.00d 40.06 d 84.38 b 100 a

¥ FEYIEEE B AR F %R R Duncan’s B SR IRTE P < 0.05 /KPR EE. ARSI SR E ) 8.13. 32.5. 125, 500

12 000 mg/L.

Note: "Data followed by the same letters in columns are not significantly different (P < 0.05) according to Duncan’s new multiple range method. " The

final test concentrations for mancozeb were 8.13, 32.5, 125, 500 and 2 000 mg/L.
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bb, WAERERNLZH R R RERK
SEUFN H AT A B A AR B R 2 AR K
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2K WIS B R ST AR, [F
1 S GV L 5] i RSB e S B S K 2
IR EPIIRS %

SLA 22 A% TR T EE DL B AR N R B B 22 AE 1 35
B ORI S EAETE, A S T 2 SR
TV 18P TR 22 72 R B ST A R 00 4 e kU, A
I, R BRAR IR S AR B K KR 3h 3
ool IR FH AL R . A FURIL, 2 RN
ESIAGN HE BERZIRK 5TE R W 2B KH A
IRSERMADEIEH, FINE S AR BRI T
5 ORI AG T iE M, P8I 2B A Nz 255 AT
TSR PG, (HAEMH T FRE SIS

PEA TR L A% 5 T IR OM 4 T P A e 8% L
A R AR s R, AT AR AR S5 Y
P S AR (R B 6 s T AR Bl B X S A AT
—EMTEIMEM, RES TARWPIRER, [FK
OO A% (R SORTR A i PR 22, DA 2455 1Y
A5 AN T 9D SRAE R G )
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