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Abstract: In order to reduce the occurrence of root rot of Panax notoginseng(P. notoginseng), the water extracts of 8
traditional Chinese medicines(Curcuma longa, Artemisia capillaris, Lonicerae japonicae, Portulaca oleracea, Scutellaria
baicalensis, Viola yedoensis, Coptis chinensis, Phellodendron chinense) were used to inhibit Fusarium oxysporum(F.
oxysporum), one of the pathogens of root rot of P. notoginseng. The minimum inhibitory concentration(MIC) of 8 traditional
Chinese medicines against F. oxysporum was determined by double dilution method, and the antifungal activity of water
extracts of Chinese medicines against F. oxysporum was determined by growth rate method. The results showed that the
water extracts of 8 kinds of traditional Chinese medicines had inhibitory effects on F. oxysporum. Among them, the water
extract of L. japonicae has the best fungicidal effect on F. oxysporum, the maximum fungicidal rate was 75% and the ECs,
was the lowest being 5.55 mg/mL. Coptis chinensis, Lonicerae japonicae and Scutellaria baicalensis all showed MIC<1

mg/mL against F. oxysporum, indicating their effective initial antifungal concentration against F. oxysporum was low.
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Fig. 1 Microscopic observation of F. oxysporum
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Fig.2 Inhibition of different concentrations of water extract from Chinese medicine on the growth of F. oxysporum
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Table 1 Fungal inhibition rate of water extracts from 8 kinds of traditional Chinese medicines against F. oxysporum
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(28.13+1.05)Dab
(58.15+4.18)Ca
(68.05+3.12)Ba
(71.73+1.92)Aa
(27.34+1.16)Db
(47.14+2.76)Ca
(50.48+0.89)Ba
(57.59+1.67)Aa
(10.16+2.03)Da
(35.24+1.84)Cc
(46.65+0.45)Bhc
(56.28+0.73)Aa
(29.69+1.45)Da
(60.350.69)Ca
(70.290.79)Bb
(74.61+1.08)Ab
(29.69+1.45)Da
(60.350.69)Ca
(71.25+2.03)Ba
(76.44+1.11)Aa
(29.69+1.45)Da
(55.95+1.54)Ca
(63.26+3.05)Ba
(67.28+0.50)Aa
(29.69+1.45)Da
(59.03+0.97)Aa
(39.30+1.45)Ba
(34.03+1.02)Ca
(0.00£0.99)d
(9.57+0.57)Ca
(18.690.78)Aa

(27.34+2.15)Dhc (25.78+1.55)Dc

(57.27+2.18)Ca

(55.95+1.05)Ca

(29.69+1.55)Ca
(39.65+2.73)Ab

(65.81+1.12)ABab(64.22+3.12)ABab (39.30+1.12)Ac
(68.06+3.92)Aab (35.86+2.92)ABc

(71.20+2.92)Aa
(27.34+1.16)Db
(43.61+0.92)Cb
(48.88+1.64)Bb
(56.02+2.56)Aab
(0.78+0.36)De
(37.4+0.77)Ch
(47.28+0.48)Bb
(54.19+0.92)Ab
(29.69+1.45)Da
(60.35+0.69)Ca
(71.25:0.83)Ba
(76.44+0.27)Aa
(29.69+1.45)Da
(60.35+0.69)Ca
(70.29+0.09)Ba
(75.65+1.89)Aa
(25.78+2.85)Db
(52.42+3.07)Chc
(61.66+0.82)Bb
(67.28+0.09)Aa
(29.69+1.45)Ca
(42.73+1.23)Ab
(32.27+0.97)Bd
(29.84+0.45)Ch
(3.7620.87)Cab
(10.00+0.65)Ba
(11.48+0.39)Ab

(20.31+0.98)Dc
(39.65+0.76)Cc
(41.53+0.63)Bc
(44.24+0.85)Ac
(43.61+0.00)Ba
(54.63+0.00)Aa
(53.660.89)Ab
(29.69+1.45)Da
(54.63+0.58)Cb
(59.42+0.39)Bd
(63.35£0.49)Ac
(29.69+1.45)Da
(59.030.00)Cb
(69.65+0.28)Ba
(74.610.37)Aa
(25.78+1.53)Db
(51.54+2.75)Cc
(60.06:0.54)Ac
(58.90+0.87)Bb
(29.69+1.45)Ba
(38.33+1.28)Aef
(23.96+1.63)Cf
(28.80+0.77)Bc
(4.51+1.86)Da
(10.00+0.95)Ba
(18.03+1.66)Aa

(29.69+2.53)Da
(33.04+0.94)Cd
(37.70+1.56)Bd
(44.50+1.37)Ac
(6.25+0.33)Bb
(6.61+0.08)Bg
(4.79+0.17)Ch
(24.08+0.48)Ac
(29.69+1.45)Ca
(54.63+0.03)Bb
(62.620.26)Ac
(62.04+0.15)Ad
(29.69+1.45)Da
(48.46+1.55)Cc
(49.84+1.28)BCh
(52.36+2.04)Ab
(29.69+2.53)Da
(56.83+3.57)BCa
(60.06+0.54)Ac
(54.97+2.85)ABc
(29.69+1.45)Ca
(41.41+0.11)Ac
(33.55+0.46)Bhc
(28.800.73)Cc
(2.26+0.47)c

(29.69+1.55)Aa
(31.72+1.86)Ac
(32.27+5.12)Ad
(28.53+4.31)ABd
(29.69+2.53)CDa
(31.72+0.61)Ce
(37.06+0.85)Bd
(43.72+0.08)Ac
(6.25+0.82)Cb
(8.37+0.00)Bf
(6.71%1.47)Cf
(20.68+1.39)Ad
(27.34+0.00)Cc
(47.14+0.57)Bd
(55.91+0.87)Ae
(56.28+0.26)Ae
(28.13+1.04)Db
(40.53+1.73)BCd
(39.30+1.58)Cc
(42.93+0.58)Ac
(29.69+2.53)Da
(54.63+2.64)Aab
(48.24+4.03)Bd
(43.72+2.68)Cd
(29.69+1.45)Ca
(39.65:0.00)Ae
(34.50+0.56)Bb
(27.23+0.62)Dd
(2.2620.47)c

(13.710.82)Ba

(11.43+0.91)Ab

(9.14+0.48)BCc

(29.69+1.55)ABa
(31.72+2.03)Ac
(32.275.12)Ad
(28.53+4.31)ABd
(29.69+2.53)Aa
(19.82+0.86)Df
(22.68+1.12)Ce
(26.70+1.56)ABd
(3.91x0.57)Dc
(10.57+0.00)Be
(7.99:0.15)Cef
(14.14+0.00)Ae
(28.13+1.46)Dab
(49.34+1.37)Cb
(58.47+1.26)Ad
(54.97+1.11)Bf
(27.34+0.00)Bb
(37.44+0.45)Ae
(36.74+0.37)Ad
(37.960.25)Ad
(29.69+2.53)Da
(50.22+2.94)Ac
(45.67+2.20)Be
(41.62+0.95)Cde
(29.69+1.45)Ba
(40.53+1.04)Acd
(40.26+1.63)Aa
(21.99+1.55)Ce
(2.26£0.47)c
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7.81 mg/mL

3.91 mg/mL

1.95 mg/mL
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(29.69+1.55)Ba
(32.60+0.76)Ac

(30.67+3.12)ABde

(28.01+2.12)BCd
(29.69+2.53)Aa
(17.62+1.55)Dfg
(22.36+1.64)Ce
(24.87+1.06)Be
(2.34+0.00)Dd
(11.010.88)Be
(7.350.73)Cef
(13.61+0.58)Ae

(8.59+1.55)Cd
(15.74+2.16)Bd
(35.50+3.12)Acd
(34.55+2.92)Acd

(6.25+2.07)Bc
(19.19+2.34)Af
(18.05+1.87)Af
(19.32+1.63)Af

(0.75+1.21)Ce
(10.87+1.66)Ae

(1.64+0.71)Bh

(2.29+0.73)Bf

(4.69+1.55)De
(10.64+0.49)Ce
(34.0245.12)Bcd
(39.09+0.94)Ac

(6.25+2.31)Bc

(5.53+0.52)Bh

(0.30+0.54)Ch

(9.55+1.68)Ad

(2.26+0.18)Cd
(10.00+0.00)Ae

(8.85+1.58)Be

(1.43+2.23)fCyg

(3.91+0.58)Be
(6.38+1.73)Af
(0.450.76)Ce
(4.69+1.62)Ad
(4.26£0.44)Ai
(0.89+0.75)Ch
(1.82+1.01)BCh
(25.22+0.49)Ad
(13.110.55)Bd

(1.07+1.33)Bf
(2.73+0.05)Ag
(3.12+1.05)Af
(2.26+1.58)Ae
(1.07+1.33)Be
(2.73+0.05)Ag
(3.12+1.05)Ag
(2.26+1.58)Ah
(1.07+1.33)Be
(2.73+0.05)Ah
(3.12+1.05)Ag
(2.26+1.58)Af
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7.81 mg/mL 3.91 mg/mL 1.95 mg/mL 0.98 mg/mL CK

SARAE 1 (29.69+1.45)Da (7.14%0.56)Dd (7.14+1.53)Dd (7.14+1.53)Dd (1.07+1.33)Be
2 (41.85+1.52)Ce (34.80+1.43)Cf (30.00+0.85)Cg (26.80+2.81)Ch (2.73+0.05)Ali
3 (49.84+2.04)Bfg (51.51+1.87)Bf (47.12+1.14)Ah (35.62+1.52)Bi (3.12+1.05)Aj
4 (52.09+0.54)Ag (55.24+2.06)Aef (43.33+0.93)Bh (38.57+0.94)Ai (2.2621.58)Aj

BT 1 (29.69+1.45)Da (3.76+0.58)Cc (2.26+0.18)Cd — (1.07+1.33)Be
2 (38.33+0.48)Ae (16.52+1.38)Ag (24.78+2.55)Af (8.7021.26)h (2.7320.05)Ai
3 (34.50+0.37)Be (5.57+1.06)Bg (8.20+1.12)Bf — (3.12+1.05)Ah
4 (32.46+0.69)Ce (6.29+1.34)Bf (2.86+0.07)Cg — (2.26+1.58)Ah

3 1 (28.13+1.35)Da — — — (1.07+1.33)Bc
2 (43.61+4.08)Ad (2.18+1.12)Cd (1.28+0.67)f — (2.73+0.05)Ad
3 (37.70+2.51)Bf (5.03+1.06)Bg — — (3.12+1.05)Ah
4 (34.55+3.37)Cf (16.36+1.85)Ag (13.64£1.88)h — (2.26+1.58)ABi

B 1 (29.69+1.45)Ba (4.51+0.00)Bb (3.76+0.85)Ac (3.76+0.69)c (1.07+1.33)Bd
2 (39.21£0.14)Ae (3.04+0.81)Cg (1.30+1.37)Bh — (2.73+0.05)Ag
3 (30.35+0.37)Be (2.62+0.34)Cg — — (3.12+1.05)Ag
4 (18.85+0.25)Cf (9.10+1.72)Ag — — (2.26+1.58)Ah

ST 1 — — — — (1.07£1.33)Bc
2 — — — — (2.73+0.05)Ab
3 — — — — (3.12+1.05)Ac
4 — — — — (2.26+1.58)Ad

AT AR NG SR [P 2 AN [R v B AR R I 19 22 54 e 248 X (P<0.05) ;. [Al—Hr 2[RI R B - Blos ANl Rt (Rl i 25 A
Giit2 5 X (P<0.05),

2.2 8 MPAKERNRBRIIERNR/NIEKR
EMIC)REHHR
% 2 AJLVE L, SHAER ECso /)N, H 5.55
mg/mL, XA ] AR RO B HIE IR
NV, . W%, ECso RV, FERCRAH

2 WEHIFEIEH T W) ECso il K, XM J) B 3
REEFIEM; #iE ., S, FERME ]
I MIC<1 mg/mL, A XTIk ) B 14 5K
TIRRVR BERAR, AT A R sl A T A K

#2 8 MABAKERIRBRINEN HNNERERZHHR

Table 2 The minimal inhibitory concentration and toxicity effect of water extracts from 8 Chinese medicines against F. oxysporum

iy MIC/(mg-mL™) oo/ MR 1% ESADN R? ECso/(mg-mL™)
L 2 13.636 4 Y=0.103 8InX+0.084 1 0.958 6 54,97

Wi <1 — Y=0.093 0InX+0.117 1 0.709 2 61.39

Civid| 4 9.1429 Y=0.043 4InX+0.083 7 0.858 3 14 650.00

P R 2 1.4286 Y=0.112 5InX-0.121 3 0.909 7 250.31
SHUE <1 — Y=0.055 2InX+0.405 4 0.9145 5.55
SN 2 28571 Y=0.145 3InX-0.055 7 0.9495 45.81

LA T 125 9.1429 Y=0.033 0InX-0.067 8 1.000 0 2.97x10
pigcs <1 — Y=0.090 3InX+0.047 8 0.9625 149.57

3 HFR5Te

AW, ST, . PR AR TR
P RIRCRAR TR B ., RT3 5% 4 d B,
BRIVEFAN 76% . 67%. 56%, fe/MIEIK
JEFIR 2 mg/mL; BEAATE 2 d B XA T B A
ACRIB R, B SRR R, A seR
BT RE, 4 d PR/ MWK EES 4 mg/mL. %) 8

T 2K SRR B0 R RECR A T A AT, B
BRI EAEHE T ECoo it K, LB A R XL IR
MR PR, PEHIX 2 Rl 2 KRB 55 7
AR A B R, 20 i M R e rh 25 R
[ v 73 s s 1 3R sy sy e S B A3
RS- 4 B X 60 e 7 T R R e A B 1 41 B R
h 5%~60%, 5 s A K sl 2 B X S A ) T ) TR
RORBE, MBERY KT 55%; HEk R rp&hzhnt
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