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Abstract: [ Objective] To investigate the biological characteristics of Colletotrichum fioriniae on
Rhododendron delavayi in Baili Azalea Nature Reserve of Guizhou Province, and to screen effective fungicides

for disease control. [Method] The mycelial growth rate method was applied to explore the biological
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characteristics of C. fioriniae on R. delavayi. The indoor toxicity of pathogen was determined using 10

fungicides, including trifloxystrobin-tebuconazole, pyraclostrobin, difenoconazole, propiconazole,
bromothalonil, dithianon, tetramycin, ethylicin, cnidiadin and ningnanmycin. Combined toxicity of two
fungicides with high antifungal activities and different toxicological mechanisms to C. fioriniae was assessed in
different mixture ratio. [Result] The pathogenic fungi could grow under 5-35 °C and pH 5—11. The optimum
temperature was 25 C and the optimum pH was 8. The best carbon sources were glucose and soluble starch.
Peptone was the best nitrogen source for the pathogen growth and the growth rate reached the maximum on PSA
medium. The results of the indoor toxicity test indicated that all of the 10 fungicides inhibited the mycelial
growth of the pathogen to some extent. Among 10 fungicides, trifloxystrobin-tebuconazole, pyraclostrobin,
tetramycin, difenoconazole, and propiconazole had better inhibitory effect with ECs, of 0.102, 0.118, 1.107,
1.202 and 2.101 mg/L, respectively, followed by cnidiadin with ECs, of 6.803 mg/L. The combination of
tetramycin and difenoconazole with different mixture ratio showed synergistic inhibiting effect on the pathogen
compared with single fungicide. The optimal mixture ratio was 7 : 3 with co-toxicity coefficient (CTC) of
584.56, which was obviously higher than those of other mixture ratios. Both the mixture ratio of 6 : 4 and 8 : 2
had CTC above 500, being next to the best ratio. [Conclusion] The growth of C. fioriniae is significantly
affected by temperature, pH, culture medium, carbon and nitrogen sources. The combination of tetramycin and
difenoconazole in different mixture ratios has obvious synergistic toxicity, and the 7 : 3 mixture ratio can be

selected for field control experiments.
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In each diagram, different lowercase letters on the columns indicate significant differences (P<0.05, Duncan’s method)

1 FEEFE (A). BE (B) # pH(C) 3 DMt B85 RE F 24 KM

Fig. 1
Rhododendron delavayi
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Effects of different culture medium, temperature and pH on mycelial growth of Colletotrichum fioriniae on
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Table 1 Effects of carbon and nitrogen sources on mycelial growth of Colletotrichum fioriniae on Rhododendron delavayi

BUR V& HAZ/em RIR V& HAZ/cm
Carbon source Diameter of colony Nitrogen source Diameter of colony
X CK 3.49+0.16¢ XFHE CK 3.02+0.11d
% HE Glucose 5.72+0.15a H F K Peptone 7.630.12a
Al PEVE R Soluble starch 5.59+0.02a THER A Potassium nitrate 6.08+0.26b
HHE Fructose 3.99:£0.18b fif 4N Sodium nitrate 5.05+0.08¢
2 2F B Maltose 3.65£0.31bc i 2 ¥ Ammonium sulfate 1.75+0.39%
FLH# Lactose 3.05+0.24d TR — 5 4% Ammonium dihydrogen phosphate 2.81+0.18d

DR 3 4% )RR N B F4 & T A2 £ F 2 F (P<0.05, Duncan’sik)
1) Different lowercase letters in the same column indicate significant differences(P< 0.05, Duncan’s method)
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Table 2 Antibiotic activities of 10 fungicides to Colletotrichum fioriniae on Rhododendron delavayi

e wCB SR Y% Bl ElE eyl FHK R HL
BER L5 . . . 2 | .
Trial fungicide Mass Cf)nc?ntratl(-)n of Toxicity regressmn ECsy”/(mg-L™) Correla.tlon

the active ingredients equation coefficient
i ] - 3 P 75.0 y=0.623 2x+7.5465 0.102+0.021a 0.9802
Trifloxystrobin-tebuconazole
YL e K T I 25.0 ¥=0.690 6x+7.965 6 0.118+0.012a 0.9642
Pyraclostrobin
2Tk B A e 10.0 y=0.5163x+6.5124 1.202+0.037ab 0.9998
Difenoconazole
BN 50.0 =0.988 0x+7.643 0 2.101+0.099a 0.9898
Propiconazole
IR B 25.0 y=1.4748x+6.5053 95.402+1.718¢ 0.9890
Bromothalonil
TR 22.7 y=0.852 0x+5.602 1 196.501£5.117f 0.9931
Dithianon
UIE=% 0.3 y=0.8794x+7.616 4 1.107+0.015a 0.9970
Tetramycin
LRR 80.0 y=1.4409x+6.5599 82.711+2.597d 0.9850
Ethylicin
WIRT R 1.0 y=1.2111x+7.6279 6.803+0.147b 0.9913
Cnidiadin
THER 8.0 y=0.578 5x+5.6878 64.7121.124c 0.9350
Ningnanmycin

Dx: 8 A KA Gy A
0.05, Duncan’s %)

B AT L AL RS R R AR R )R AN HIEERR DB FE R FAEN EFEE (P<

1) x: Logarithm of fungicide concentration; y: Inhibition rate of fungicide against Colletotrichum fiorinia on Rhododendron

delavayi; 2) Different lowercase letters in the same column indicate significant differences (P< 0.05, Duncan’s method)

R4 B 70 B 70 W0 7 &5 R, 2 0 B AR R AT
1EFIALEIAS R H ECso AHUT T 10.0%(w) 2k H PRI
H10.3% (w) EE AR 9:1.8:2.7:3. 61 44
5:5.4:6.3:07.2 8 M1 19 FHATIREC S I E H
ECso. CTC MHLA /1, 455 (35 3) £, 9 MCEL
HE 1) ECso 35N, HANT 2 PRI ECsgr 1t B
PLIX 9 FiC bb 20 & i3k 47 VR FC 380 6 5 2R kL B 2% JEL

B 22 AR K R B AR s 9 MEC LL H & 1
CTC %514 302.51.511.49. 584.56. 549.23.
423.58.339.93, 314.25. 326.69 #1279.91, # KT
120, o, Aok N 81 2.7 3.6 41} CTC %K
T 500, RI AR ERSAER, H 9 FhtbEld 7:3 AL
b ECso #i¢/DN, 4 0.1930 mg/L, CTC #ix k (584.56),
N EE AT I E S IR AEC L o
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Table 3 Bioactivities of mixtures containing different ratios of tetramycin and difenoconazole against Colletotrichum

fioriniae on Rhododendron delavayi

VINFER) @ VOREEH FR0E) BEAEIATTREY R AR H . R
ECsy”/(mg-L™)
V (Tetramycin) - V(Difenoconazole) Toxicity regression equation Correlation coefficient Co-toxicity coefficient
9:1 y=1.076 6x+5.469 5 0.9992 0.3664+0.011e 302.51
8:2 »=1.0903x+5.7206 0.9982 0.2183+0.020b 511.49
7.3 »=0.8994x+5.6426 0.9889 0.1930+0.015a 584.56
6:4 y=0.9324x+5.6378 0.9978 0.207 0+0.028ab 549.23
5.5 y=1.1314x+5.642 1 0.9888 0.2707+0.027¢ 423.58
4.6 y=0.9365x+5.4386 0.9984 0.3401+0.019d 339.93
317 »=0.8895x+5.3829 0.9894 0.3711+0.021e 314.25
2:8 »=0.9220x+5.4090 0.9956 0.360 1+0.014de 326.69
1:9 »=1.1020x+5.4110 0.9984 0.4237+0.022f 27991

1) e 2 B AR 0 R e A T AR T AL B 1 80 F )  2) P19 0B B R ) B 5 R R R AL £

(P<0.05, Duncan’si%)

1) x: Logarithm of fungicide concentration; y: Inhibition rate of fungicide against Colletotrichum fiorinia on Rhododendron

delavayi; 2) Different lowercase letters in the same column indicate significant differences (P< 0.05, Duncan’s method)
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