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Identification of Rhizoctonia species causing root rot of strawberry and
inhibition effects of seven fungicides

YIN Shaliang, ZHONG Shan, LIU Qizhi, ZHANG Guozhen
(College of Plant Protection, China Agricultural University, Beijing 100193, China)

Abstract In order to identify the pathogens causing Rhizoctonia root rot of strawberry and select efficient fungi-
cides for controlling the disecase, the pathogen of the diseased samples from Beijing and Chengde, Hebei province
was identified based on morphology, nucleus fluorescence staining, hyphal anastomosis test, and rDNA-ITS se-
quence analysis. The inhibition effect of seven fungicides on the Rhizoctonia isolates was also determined by mycelial
growth rate method in this study. Binucleate Rhizoctonia AG-A and R. solani AG-4 were identified as the patho-
gens from Beijing and Hebei, respectively. Fluazinam, pyraclostrobin, thifluzamide, tebuconazole, fludioxonil
and flusilazole showed very strong inhibition against the two Rhizoctonia species with the EC;, values ranging from
0.063 9 to 2.485 7 prg/mL. Imazalil had higher ECs, value from 9.966 8 to 11.236 8 ttg/mL. The inhibition of
different Rhizoctonia species by the same fungicide varied. Thifluzamide, tebuconazole, flusilazole, fludioxonil
and imazalil showed stronger inhibition against R . solani than binucleate Rhizoctonia. The results provide a scien-
tific basis for using fungicides to control Rhizoctonia root rot in strawberry production.
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Table 1 Information of related isolates used to construct

phylogenetic tree in this study

CenBank WS pp gy AR
B Code of N Anastomosis
X . Host Origin

Accession no. isolate group
DQ102406 Str4 iR YRR AG-A
DQ102408 Str7 HR )31 AG-A
DQ102422 Str8 W L€ 5] AG-A
AB122144 C-350 TR HA AG-Bb
AJ000192 Cl IR P iR AG-Bb
DQ102430  RU18-1 +3% % AG-B(0)
AB219143 C-302 +3% H A AG-B(0)
DQ102434 Strl0 A DR AG-F
DQ102435 Str36 Ei%E YRR AG-F
DQ102398 Strl3 B DR AG-G
DQ102402 Strl4 R DRl AG-G
DQ102443 Iml R ESE AG-1
DQ102442 Ibsl +i% IR AG-1
DQ102429 Str24 B YRRl AGK
AB219146 Bn37 # K 2H AGR

Athelia rol fsii

AY684917  FSR-052 BE OB
AB122140  AG-1-IB — — AGI-IB
AB000010 A-10 — — AGI1A
AB000035 RH-28 — — AGIC
KF870886 10-C-F 5C bitE JIEPN AG-2-1
KF870901 D4 5R b3 YN AG-2-1
KF870897 11-A10 9C  /h& JIE=oN AG-5
KF870898 11-A10_10C /I JIE=oN AG-5
KF870910 M1 _1C I JIE=oN AG-4
KF870913 M1 8S INEE IEoN AG-4
KF870914 M1 _9C INGE IEoN AG-4
DQ102421 Str3 B %H AG-AGMEE)
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a and c: Binucleate Rhizoctonia; b and d: R. solani
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Fig. 1 Colonies on PDA incubated for 48 h and nuclei by

fluorescence staining of the Rhizoctonia isolates
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a and c: Anastomosis of binucleate Rhizoctonia and R. solani; b and d: Unanastomosis of binucleate Rhizoctonia and R. solani
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Fig. 2 Anastomosis groups of Rhizoctonia isolates
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Fig. 3 Phylogenetic tree constructed based on rDNA-ITS sequences of binucleate Rhizoctonia and R. solani
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Table 2 Determination of the inhibition of binucleate Rhizoctonia and R. solani by seven fungicides

A% 511 Fhk EEpF: ECsofd/mg « L ! FHHR R L)
Fungicide Species Regression equation ECso value Correlation coefficient
FE WA 22 4% 1 binucleate Rhizoctonia y=1.006 9x+5. 658 2 0.222 0 0.981 5
fluazinam SIAGZ24%H Rhizoctonia solani y=1. 054 9x+5. 635 0 0. 250 1 0. 980 2
I A P 1 i WAZ 22 ¥ 1# binucleate Rhizoctonia y=0.553 0x+5. 341 5 0.241 3 0. 986 5
pyraclostrobin SIAGZ24%# Rhizoctonia solani y=0. 474 0x+5. 233 4 0.322 4 0. 990 6
WE LK o iz %24 4% 1 binucleate Rhizoctonia y=0. 746 4x+5. 276 0 0.426 8 0. 986 0
thifluzamide SIAGZ24%H Rhizoctonia solani y=1.276 3x16.124 8 0. 063 9 0.976 7
A i W% 22K binucleate Rhizoctonia y=0. 662 7x+4.978 0 1. 079 4 0.975 0
tebuconazole M 22K Rhizoctonia solani y=1.239 2x+5. 039 0 0.930 1 0.986 0
FERERLY WA 221 binucleate Rhizoctonia y=1.208 6x+4. 660 2 1.910 5 0. 998 3
flusilazole SIAGZ24%H Rhizoctonia solani y=1.200 2x+4. 929 8 1. 144 2 0. 958 0
N T Jis W% 223 binucleate Rhizoctonia y=0.691 1lx+4. 726 7 2.4857 0.989 8
fludioxonil SEAN 22 A% Rhizoctonia solani y=1.722 9x+6. 696 2 0. 103 6 0.988 7
Bl ML K% binucleate Rhizoctonia y=0. 963 62+3. 987 6 11.236 8 0.988 9
imazalil SIALZ24%H Rhizoctonia solani y=0. 623 6x+4. 377 3 9. 966 8 0.963 2
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