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Identification of Root Rot Pathogen of Panax notoginseng from Wenshan

WANG Jing ., LIANG Zong-suo” , KANG Bing. LUO Mei-jia
(College of Life Sciences, Northwest A&F University, Yangling » Shaanxi 712100, China)

Abstract; To isolate and identify root rot pathogens of Panax notoginseng to lay the foundation for the pre-
vention of the root rot disease. P. notoginseng root rot tissues and soils around roots were colleted in
Wenshan, Yunnan. Microorganisms were examined based on Koch ‘s Postulate and 18S-rDNA sequence a-
nalysis. The results showed that in vitro pathogenecity tests demonstrated that Fusarium oxysporum ,
Fusarium solani and Alternaria alternate could result in the disease at different levels. The results of the
PDA plate bacteriostatic experiment indoor showed that thiophanate-methyl, Genkang, and carbendazim
had the best control effects on F. oxysporum, F.solani. While thiophanate-methyl, procymidone had the
best control effect on A. alternate. F. oxysporum, F. solani and A. alternate were considered as three of
the most important fungi causing P. notoginseng root-rot diseases.
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sarium solani) | J& B2 8 1019 LAk (Fusarium so-
lani f. sp. radicicola) | B8 B #% #% 4 (Alternaria pa-
nax) 224 M (Ditylenchus sp.) 5", & &5
SRR IE 51 K = AR R 0 A A0 BE A 1L (Alternaria
tenuis , Pseudomonas sp.) /N 2 B (Rhabditis
elegans) \J& B 890 ( Fusarium solani) , H.vp I LR
BN AT B O M A aR . B AR S A A OE B KA A
(Cylindrocarpon destructans) . ¥ J& 5 & (C. didy-
num) BRI E (Fusarium solani) 4R 5 (F.
oxysporum) %P B (Phytophthora cactorum) | B
X 2 (Phoma herbarum) | SEAG 22 #% W (Rhizocto-
nia solani) SEHIRET | AR . HH o3t 6 S 6 7T Ak £
W (Fusarium) 58 B AR JE 95 » ) J01AR 3850 2 250 AR R0 )
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Rige 3k . PDA R 8 36 B = b M il 52 4 b 4
2L PR 3 mm W7 /B 5B F 50 NaClO; T4 8 3
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ol o 0P £ 85 3% B A b v EE R 2 100 ~
10°g » mL™ " FRE K 5 24k .
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PDA 85536 FiEAT40 7 Fs i R 48 . 5
8 Booth, Stamps Fl1 Hawks 284 219 1) J5 B K+
B A W) AT 7 i T AT S E

WORAE PDA B 5L B SR 3 d I 22 20 mg,
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Fig.1 The micromorphology of discase
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Table 1  The result of pathogenicity testing on Panax notoginseng
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Fig. 2 Agarose gelelectrophoresis of F. oxysporum. F. solani and A. alternata genomic

18s rDNA region amplified by prmiers NS1 and NS6(a:F. oxysporum b:F. solani c. Alternaria)

&2 18032 SE# BLAST XtLE &R
Table 2 1S032 sequence alignment results in BLAST

R & 5 il ik e KRR/ % HROCR S

(Description) (Max ident) (Accession No)
Fusarium oxysporum strain OUCMDZ 639 18S ribosomal RNA gene, partial sequence 99 JN604548. 1
Fusarium oxysporum gene for 18S rRNA 99 AB110910. 1
Fusarium oxysporum strain 8-11P 18S ribosomal RNA gene, partial sequence 99 KC143070. 1
Fusarium oxysporum strain OUCMDZ-630 18S ribosomal RNA gene, partial sequence 99 JN604549. 1
Fusarium oxysporum 18S ribosomal RNA gene, partial sequence 99 DQY16150. 1
Fusarium oxysporum gene for 18S ribosomal RNA, partial sequence 99 AB521041. 1
Fusarium oxysporum isolate K9 18S ribosomal RNA gene, partial sequence 99 JF807401. 1
Fusarium oxysporum clone P10 18S ribosomal RNA gene, partial sequence 99 HQ174215. 1

%3 1S033 SHE# BLAST 3ftE &R
Table 3 1SO33 sequence alignment results in BLAST

Description Max ident/ % Accession
Fusarium sp. MAS2 18S ribosomal RNA gene, partial sequence 99 F1613598. 1
Fusarium sp. 16010 18S ribosomal RNA gene, partial sequence 99 EU710825. 1
Fusarium sp. 14005 18S ribosomal RNA gene, partial sequence 99 EU710819. 1
Fusarium solani strain 421502 18S ribosomal RNA gene, partial sequence 99 EF397944. 1
Fusarium sp. MBS1 18S ribosomal RNA gene, partial sequence 99 FJ613599. 1
Fusarium sp. 16004 18S ribosomal RNA gene, partial sequence 99 EU710824. 1
Fusarium sp. 19001 18S ribosomal RNA gene, partial sequence 99 EU710827. 1
Fusarium sp. 08023 18S ribosomal RNA gene, partial sequence 99 EU710816. 1
Fusarium oxysporum isolate K14 18S ribosomal RNA gene, partial sequence 99 JF807402. 1
Fusarium sp. 14012 18S ribosomal RNA gene, partial sequence 99 EU710820. 1
x4 18034 S E# BLAST XHEEER
Table 4 1S034 sequence alignment results in BLAST
Description Max ident/ % Accession
Alternaria alternata strain S-f6 18S ribosomal RNA gene, partial sequence 99 HM165489. 1
Alternaria sp. CPCC 480675 18S ribosomal RNA gene, partial sequence 99 FJ515318. 1
Alternaria sp. CPCC 1400024 18S ribosomal RNA gene, partial sequence 99 FJ375308. 1
Alternaria sp. CPCC 480375 18S ribosomal RNA gene, partial sequence 99 EU826479. 1
Alternaria sp. CPCC 480209 18S ribosomal RNA gene, partial sequence 99 EU826477. 1
Aspergillus sp. CPCC 480334 18S ribosomal RNA gene, partial sequence 99 EUS826476. 1
Alternaria sp. CPCC 480567 18S ribosomal RNA gene, partial sequence 99 EU827605. 1
Alternaria sp. CPCC 480546 18S ribosomal RNA gene, partial sequence 99 EU827604. 1
Alternaria sp. CPCC 480201 18S ribosomal RNA gene, partial sequence 99 EU381146. 1
Alternaria sp. CPCC 480193 18S ribosomal RNA gene, partial sequence 99 EU381145.1
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Table 5 1SO32 The bacteriostatic effect of germicides indoor

2 W o0 TEE IR
70 %% B LB R 250 0.00 100. 00
80 Y6 1t FR 4k 700 1.93 50. 25
65 Y018 AR B 600 2.45 36. 86
50 %% )i 25 Fl 500 1.45 62.63
INERER 600 3.00 22.68
30% ik B B 3000 1.10 71.65
0% ZHBE B 1 000 0.92 76.29
64 % WP 7G4 e 700 1.97 49. 23
60 Y0 IEH R 1 000 3.63 6. 44
25N LR R 250 0. 00 100. 00
B 600 0. 00 100. 00
T 700 1.93 50. 25
R R 1500 3.27 15.72
X HE 2 - 4.48 0. 00
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Table 6 1SO33 The bacteriostatic effect of germicides indoor

wman w0
70 % H LB T R 250 0. 00 100. 00
80 Yo 1% ARl B 700 0.43 91.70
65 %6 fRAREE 600 2.45 52.70
50 %4 Ji % F 500 1.98 61.78
INHEERER 600 1.67 67.76
30% ZHi F R e 3000 0.47 90. 93
0% LHMNBEZE B 1 000 0.48 90. 73
64 %% H 5 700 1.63 68.53
60 Y0 IEHE R 1 000 3.97 23.36
25N W R 250 0. 00 100. 00
AR 600 0. 00 100. 00
R 700 1. 80 65. 25
R 1500 3.03 41.51
Xf B4 — 5.18 0. 00
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Table 7 1SO34 The bacteriostatic effect of germicides indoor

125 een ol WEE
70 % F LB R 250 0.00 100. 00
80 Yo A% 7R 4 i 700 0.42 90. 77
65 %1% AR 600 1. 20 76. 63
50 %% Ji 55 Fl 500 0. 00 100. 00
INHEER 600 0.78 82. 86
3090 HE ik A s 3 000 0.53 88. 35
0% ZHB% B 1 000 0.62 86. 37
64% B A, 4 EE 700 0.54 88.13
60 Y0 WG 2 1 000 3.95 13.19
25N LW R 250 1.82 60. 00
R 600 3.16 43.99
TER 700 1. 80 60. 44
MR R 1500 0.93 79.56
X JE 2 — 4.55 0.00
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