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Abstract: Objective In order to establish an accurate and rapid real-time fluorescence quantitative PCR method for the detection of
Fusarium solani, the pathogenic fungus of Panax notoginseng root rot. Methods Based on aminoadipate reductase Lys2 gene of F. solani,
specific primers Fs-QF and Fs-QR were designed. The recombinant plasmid standard was prepared and the SYBR Green I fluorescence
real-time quantitative PCR method and real-time fluorescent 1oop-mediated isothermal amplication (LAMP) system for detecting F. solani
was established. Fifteen samples including P. notoginseng plants with typical symptoms of root rot and black spot as well as soil of P.
notoginseng planting area were collected. The total DNA of these samples were extracted as templates, and then detected by the real-time
fluorescence quantitative PCR method and loop-mediated isothermal amplification established in this study. Results The real-time
fluorescent quantitative PCR method and 1oop-mediated isothermal amplification technique established in this study had high specificity. P.
notoginseng plants infected with F. solani can be detected quickly. In addition, the method has high sensitivity and the concentration of
detection template can be as low as 0.2 pg/pL. Conclusion The method established in this study can be used to reveal the dynamic changes of
F. solani concentration in the complex P. notoginseng planting soil and diseased plants. Furthermore, it can provide technical supports for the
soil treatment, early diagnosis and dynamic monitoring of root rot, and rapid molecular detection of P. notoginseng seeds and seedlings.
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Table 1 Concentration gradient and its C; value of F. solani
plasmid standard

B JOKL(nguL") BRLR /Mg CIIME Lg FORIRE

1 20 20 5.84 1.29
2 2 2 9.01 0.29
3 0.2 0.2 12.54 —0.71
4 0.02 0.02 15.55 —-1.71
5 0.002 0.002 18.67 —2.71
6 0.000 2 0.000 2 21.32 —3.71
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22.83. 28.40. 29.31, Fili/& 9k I I &5 H K
T 4 pg/g FEfh, TR EEIIE 615 pg/g, W] WL
&3 5 70 VR A = AR T 5 99 Ak AR AR R K R AE
8. WU IR (130 14 5) FESEIE S
BAN 0.3 pg/g, FWE =LA AR I 35
b A SR T . iR RIEAEE (155
1 CAEIRK, 6~12 SHEMITEY 1Y, BEHITEfERE
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514 LL R E ST ) QRT-PCR 75 45 Sk . Rk, 7T
55, ReERIS I = CAR AR S AR 1 S A R
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3.5 SRS LAMP AN =-CRE R Hn 8 5
JI&E

ARSI A5 BN T 92 8 LAMP YA =
LR O B R R B AR R, IERE 7 AN =R
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Table 2 Real-time PCR results of P. notoginseng and soil

samples
Gy FE SRR CAEMME MBI (pgg ™)
1 ARERAR 22.10 615
2 HREAR 2733 15
3 WA 22.83 366
4 MR 28.40 72
5 R 29.31 39
6  IEFHRE — —
7 EERE — —
8 B — —
9 EBORERHM — —
10 BB — —
1 fFE — —
12 fEEEM A — —
13 WREHL%E 31.67 0.6
14 WREHL%E 32.60 0.3
15 EELE 39.38 —
16 Bt — —
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Fig. 4 Amplification curves of real-time PCR for detection

of P. notoginseng and soil samples
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Fig. 5 Real-time fluorescence LAMP amplification curves
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