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Abstract: Campanumoea lancifolia (Roxb.) Merr. is a new plant species with both medicinal
and edible values, demonstrating broad prospects for development and utilization. However, as
its cultivation area expands, root rot has become increasingly severe. In the fields with severe
root rot, the losses can reach up to 40%, accounting for 75% to 90% of the losses caused by all
diseases affecting C. lancifolia. Root rot directly leads to declines in fruit yield and quality,
affecting the commercial value of the fruits and reducing farmers’ incomes. Thus, it is urgent to
address the root rot in C. lancifolia. [Objective] To isolate and identify the pathogens causing
root rot in C. lancifolia and investigate the inhibitory effects of essential oils extracted from
four aromatic medicinal plants on the growth of these pathogens. [Methods| Pathogens were
isolated from C. lancifolia plants displaying typical root rot symptoms by the tissue culture
method. The pathogens were identified based on morphological and molecular evidence and
verified according to Koch’s postulates. Essential oils were extracted from four aromatic
medicinal plants by steam distillation. The Oxford cup method was employed to examine the
inhibitory effects of the essential oils on the pathogens, and the 96-well plate method was used
to determine the minimum inhibitory concentrations (MICs) of the essential oils. [Results]
Four pathogenic strains were isolated and identified from the roots of diseased C. lancifolia
plants. Re-inoculation of these pathogens induced root rot symptoms consistent with those
observed in the field. The pathogens were identified as Fusarium oxysporum, Fusarium solani,
Colletotrichum liriopes, and Sagonosporopsis pogostemonis. The essential oils exhibited
strong inhibitory effects on these pathogens, with inhibition rates ranging from 32.94% to
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95.29%. Additionally, the MICs of the four essential oils against the pathogens ranged from
0.031 mg/mL to 4.000 mg/mL. [Conclusion] This study demonstrates that F. oxysporum, F.
solani, C. liriopes, and S. pogostemonis are pathogenic to C. lancifolia. This is the first report
of F. solani, C. liriopes, and S. pogostemonis causing root rot in C. lancifolia. Furthermore, the
essential oils extracted from the selected four aromatic plants exhibited strong inhibitory effects

on the pathogens causing root rot in C. lancifolia, which coincides with the theory of aromatic

plants dispelling pathogens in traditional Chinese medicine. The findings lay a scientific

foundation for the development of botanical pesticides against root rot in C. lancifolia and the

eco-friendly cultivation of this plant.
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Figure 1

Symptoms of Campanumoea lancifolia (Roxb.) Merr. root rot in the field. A: Healthy plants; B, C:

Overground parts of diseased plants; D, E: Roots of diseased plants. Scale: 1 cm.
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Figure 2 Morphological characteristics of fungal strains CF-5, CF-14, CF-16, and CF-19 on PDA medium.
A: The colony front of CF-5; B: The reverse of the colony of CF-5; C: The mycelium of CF-5; D: Colony
conidia of CF-5; E: The colony front of CF-14; F: The reverse of the colony of CF-14; G: The mycelium of
CF-14; H: Colony conidia of CF-14; I: The colony front of CF-16; J: The reverse of the colony of CF-16; K:
The mycelium of CF-16; L: Colony conidia of CF-16; M: The colony front of CF-19; N: The reverse of the
colony of CF-19; O: The mycelium of CF-19; P: Colony conidia of CF-19. Scale A, B, E, F, I, J, M, N: 1 c¢m;
Scale C, D, G, H, K, L, O, P: 10 pm.
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FoM R MR S, BRTERFEESER, &
LN Sk e R % R R T
(Fusarium oxysporum), CF-16 rDNA-ITS JF41{5
B 550 Bl 0 TR e o R R e, S 22 Ak
HHECEFS: MK5S71776. D)= A4 A, &
fHER 99 (K 3), &R AFEELER, mA&

93

Bl Ww e mE e FELXKHERE
(Colletotrichum liriopes). ¥k CF-19 rDNA-ITS
FPHE B 5 S A I B (G sk %5 . OR789150.1)
WA, BIEER 45, BHIESEEE
IR, A SR B R S R R R T
(Stagonosporopsis pogostemonis)
24 fRIEEBURENE

BREERD 72 h 5, BRI I b s BEK
FORIWEE, ZJSIWEEZEY e, 5d JawmBEILT
e TR, REA RO ARZ(E 4N,
40, 4P. 4Q), [MiJCR 7K Ab 3 ) X} BE 2 i 7 TG
AEADAE IR H BB 4M)

TERERE R RN, 76 4 PR -4 ah Bl
F o 9 D TR Y, 7L B8R 0 TR 1) ARV R R ey
I AR IE TR £ AR, 2k 47.6%F1 9.5;
VR R At B Bl D TRT L AFGT 22 975 5 FIUAF G 175 18 4
G39NR 37.4%F0 8.8; W HLERAEARAHLL, i
PRAZRNERAL g e R B R B IR I B B, 3R K A

Mot
63 CF-5

Fusarium falciforme (OR123343.1)

Fusarium oxysporum (LC428050.1)
Fusarium oxysporum (MH856497.1)

99

99 Fusarium oxysporum (MT530243.1)

Colletotrichum liriopes (MT920565.1)

99 Colletotrichum liriopes (MK571776.1)

Stagonosporopsis trachelii (MK583451.1)

Stagonosporopsis pogostemonis (0Q318550.1)

100

45

Stagonosporopsis pogostemonis (OR789150.1)

B3 ETITS FIARBAMBEZIMERREREREBUERNRRLERN . BRGNS HKIK

RERLE TS 7915 5 493 4 FHOBCF R TR 1

Figure 3 A phylogenetic tree of representative strains and their similar strains was constructed based on ITS
sequences using the neighbor-joining method. The sequence number following each fungal species
corresponds to its ITS sequence number; The numbers at the branch points represent the confidence values.
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4 RIS RERN EBUR M. HAAS R 0 TR S A i A P B AR S, R AE 3
A5 AEYFEL, AR SR S AR B RRIE e SE R R A A A A IR
HHl. AL B: BHEGARKE; C: WA XTI CK; D: S 4% )5 7 (Slagonosporopsis pogostemonis) ;
E: 4 A (Colletotrichum liriopes); F: Ji Bz # 4 I§ (Fusarium solani); G: 2248548 & (Fusarium
oxysporum); H: ERAMRIZ XTI CK; 1. J. K. L AR IE AR FPAS TR0 )5 B 5 R R AR 30 8 TRE
M M: ZFXIECK; N O, P, QKYUCH M J B AR EEFP A [R) 5 I i 1 SRAER . BB . 10 mm,

Figure 4 Pathogenicity determination by living inoculation and in vitro inoculation. Effects of inoculation
with different potential pathogens on the plants of Campanumoea lancifolia. Each treatment has five
biological repeats. Plants inoculated with the strain showed similar disease characteristics to fields. Arranged
from left to right according to the disease grade. A, B: Tieback pot experiment; C: Living blank control CK;
D: Stagonosporopsis pogostemonis; E: Colletotrichum liriopes; F: Fusarium solani; G: Fusarium

Oxysporum; H: CK, I-L are the root rot symptoms after inoculation with different pathogens in vivo; M: CK;
N—Q are the rot symptoms of leaves inoculated with different pathogens in vitro. Scale: 10 mm.

AR, I8 BEAH B 2 e AR R A L R R J I FEFNAR XS g 1 5 5o 3 29.5%F1 7.55 &
R B TR 22(E 4F ., 4G, 4K, 4L, 4P, Al D B AE X Kk R A X 1 48 Ear SR
4Q) . F & W JH T FVEE R JE B AR g R A 25.5%F1 7.0 P& BEAR (2 2 2A 60 [T B IR BRE
X AE R B AR . Hrp A B IR R AR FRARRE ARG A R T, MR R B,
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P AR A R ) R & GE B (B] 4D 4E. 41,
4G, 4N, 40), X REZHR I AE (B 4C 4H
AM) o DA I A s 2 i vl A7 T BT O g TR PR
FEIEATIE A2 R 5 LEXT o b, H 5 e
A — B, RS RTARICEEN] . itk K
- A A AR T o G D AT S 0 A AR L R T T
(Fusarium oxysporum) . Jifi J& %k JJ 5 (Fusarium
solani). 74 J¢JH I (Colletotrichum liriopes)#il
£ 7 (Stagonosporopsis pogostemonis) .

2.5 ERMERREAFRSENE
251 HZ(Origanum wilgare)iE %8 EO 2304

EH 19 Bk EY, Hd RENSEEE T
Bl 24.568%; LU kXt RN S
15.820%) #1 T 7 B

(carvacrol),

2K (1-isopropyl-4-me ,

(thymol, 13.625%), o-iili it/ (a-terpinene)Fll y-
i it M5 (y-terpinene) B9 % 1= 4 B A 1.524% Fl
10.479%,

2.5.2 AEE(Mosla chinensis Maxim.)E
%8 EO 2303

173 (Mosla chinensisy#% & il EO 2303 Ji{,
I BIBREHRIE/ N T 0.50%M78 5, AL 5L B E
HLTE 98.78%, AR 2, FLUEH 10 Fifk s

4 % (Origanum wulgare Linn)#% %1 EO 4, Hrh FEa0 R H &M (thymol), Fih
2304 b5 1 SR BRI /N T 0.50% 1 728 1, 59.439% , YK A T W (carvacrol), i N
Fai sl A2 R TE 94.33%, 4RI 1, JL4E 23.822%.
x1 HEEHOLFRS
Table 1 Chemical composition of Origanum vulgare Linn. essential oil
No. RT RI Compound CAS No. Molecular formula  Percentage total (%)
1 13.749 929  3-thujene 2867-05-2  CyoHye 1.019
2 14.047 937  Alpha-pinene 80-56-8 CioHys 0.580
3 15.590 980  1-octen-3-ol 3391-86-4  CgH,cO 0.510
4 15.865 986  3-octanone 106-68-3 CsH ;6O 0.767
5 16.055 991  Myrcene 123-35-3 CioHis 0.924
6 17.070 1017 a-terpinene 99-86-5 CioHys 1.524
7 17.359 1025 1-isopropyl-4-me 99-87-6 CioHps 15.820
8 18.536 1060  y-terpinene 99-85-4 CioHis 10.479
9 21.763 1164  (+)-isomenthone 491-07-6 CioH150 0.545
10 22.209 1170  Borneol 464-45-9 C1oH50 0.792
11 22.524 1182 L-terpinen-4-ol 20126-76-5 C;oH;30 0.788
12 24.125 1235 2-isopropyl-5-methylanisole 1076-56-8  C;H;cO 1.555
13 24.436 1244  Carvacrol methyl ether 6379-73-3  C;;H,c0 14.809
14 25.749 1291 Thymol 89-83-8 CoH 140 13.625
15 26.091 1299 Carvacrol 499-75-2 CoH 140 24.568
16 29.721 1440 (+)-aromadendrene 489-39-4 CisHoy 3.573
17 31.698 1495 Bicyclogermacren 24703-35-3 CysHy4 0.841
18 33.741 1576 Spathulenol 6750-60-3 C,sH,,0 0.584
19 33.857 1581  (—)-caryophyllene oxide 1139-30-6  C;sH»,O 1.023
No.: F%5; RT: MIXEBEE; RI: {£BIEH; Percentage total (%): HIXTEH AT E; (5)-: AEFHIMAE; (H)-: HjiE

SR ($)-: SMHBER

No.: Serial number; RT: Retention time; RI: Retention index; Percentage total (%): Relative percentage content; (—)-:
Levorotatory isomer; (+)-: Dextrorotatory isomer; (+)-: Racemic mixture.
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x2 ABEFERHENLERS

Table 2 Chemical composition of Mosla chinensis Maxim. essential oil

No. RT RI Compound CAS No. Molecular formula Percentage total (%)
1 12.510 991 Myrcene 123-35-3 CioHig 0.575
2 13.758 1017 o-terpinene 99-86-5 CioHis 0.990
3 14.105 1025 1-iisopropyl-4-me 99-87-6 CioHy4 4.819
4 15.629 1 060 y-terpinene 99-85-4 CioHis 3.434
5 21.238 1177 Terpinen-4-ol 562-74-3 C1oH,50 0.574
6 26.448 1291 Thymol 89-83-8 CioH,40 59.439
7 26.874 1299 Carvacrol 499-75-2 CoH140 23.822
8 29.159 1355 Phenol,5-methyl-2-1-methyleth  528-79-0 Ci2H60, 2.358
9 29.979 1371 Carvacrol acetate 6380-28-5 Ci,H60, 0.592
10 33.862 1454 Alpha-humulene 6753-98-6 CisHyy 2.176

No.: F%5; RT: MXF{EEEESE; RI:

R H5%0; Percentage total (%): HFX H 43 & & .

No.: Serial number; RT: Retention time; RI: Retention index; Percentage total (%): Relative percentage content.

2.5.3 HEF[Elsholtzia cyprianii (Pavolini)
S. Chow ex P. S. Hsu]#£E 4 i1 EO 2303

¥} & 7 [Elsholtzia cyprianii (Pavolini) S.
Chow ex P. S. Hsul# & i 8.5 EO 2303 Sl BrEHE
{E/NT 0.50% A8 5, 5 BVE 43 5 i 7E 99.58%,
gEIL LR 3, JLEE I 10 FME A, Hdb EEA
SN o-FrPEE R (a-citral), RN 43.060%, FHIR
K BATEERS (B-citral), &1Eh 37.330%.
2.5.4 HNEEEEF(Adenosma buchneroides)
EA&H

BB (Adenosma buchneroides)f% /& iR

*3 HEFELAHMUERS

PEARBUEGI A, 434 EO 2306 A (1992 4F), EO
2306 B (2017 4£). EO 2306 C (2022 4F), 5%
BARME/NT 0.50% A8 5, FE B E 2 & e
91.89%-96.72%, AR W3 4, FPHLEEH 13 F
EY) . FEREE y-1H(y-terpinene), 7E EO
2306 A FPISRN 37.209%, 1{E EO 2306 B Fil
EO 2306 C & 553l oh 28.752%F1 21.355%.
HRSE A M (carvacrol), HifE EO 2306 A \EO 2306
B H1 EO 2306 C HPi) & 5400 15.887%.29.123%
F130.588%. 735b, 1-5H5E-4-H HI%(1-isopropyl-
4-me)H & H7E EO 2306 C s, 15 19.951%,

Table 3 Chemical composition of Elsholtzia cyprianii (Pavolini) S. Chow ex P. S. Hsu. essential oil

No. RT RI Compound CAS No. Molecular formula Percentage total (%)
1 15.129 1099 Linalool 78-70-6 C1oH;50 1.252
2 17.093 1170 Isoneral 72203-97-5 C1oH,60 1.482
3 17.629 1183 Isogeranial 55722-59-3 C1oH160 2.319
4 19.029 1228 Nerol 106-25-2 CioH,530 1.796
5 19.477 1240 B-citral 106-26-3 C1oH,60 37.330
6 19.727 1255 Geraniol 106-24-1 C1oH,50 1.552
7 20.301 1270 a-citral 141-27-5 C1oH,60 43.060
8 24.751 1419 Caryophyllene 87-44-5 CisHoy 3.384
9 25.642 1454 Humulene 6753-98-6 CisHoy 1.164
10 28.943 1581 Caryophyllene oxide 1139-30-6 Cy5H40 0.964

No.: JF%5; RT: AMIXHREIHIE]; RI:

{REBFEHL; Percentage total (%): HIXT H & & .

No.: Serial number; RT: Retention time; RI: Retention index; Percentage total (%): Relative percentage content.
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*4 DEEBTELHHOULERS
Table 4 Chemical composition of Adenosma buchneroides Bonati essential oil
No. RT RI Compound CAS No. Molecular formula  Percentage total (%)
EO 2306 A EO2306 B EO2306C
1 10.090 929 3-thujene 2867-05-2 CioHis 2.549 1.181 0.639
2 13.534 1011 3-carene 13466-78-9 CoHis 2.664 1.673 1.268
3 13.781 1017 a-terpinene 99-86-5 CioHis 3.964 1.953 -
4 14.138 1025 1-isopropyl-4-me 99-87-6 CioHis 15.273 12.875 19.951
5 14.326 1031 D-limonene 5989-27-5 CioHis 2.778 1.966 1.544
6 15.684 1060 vy-terpinene 99-85-4 CioHis 37.209 28.752 21.355
7 20.613 1170 L-borneol 464-45-9 CoH 50 - - 0.818
8 24.225 1244 Methyl carvacrol 6379-73-3 C1H60 9.881 11.132 10.762
9 26.325 1291 Thymol 89-83-8 CoH 140 - 1.126 1.295
10 26.817 1299 Carvacrol 499-75-2 CioH 140 15.887 29.123 30.588
11 33.883 1454 Humulene 6753-98-6 CisHyy 1.501 0.932 -
12 35.886 1509 p-bisabolene 495-61-4 CisHoy 5.014 5.464 4.644
13 40.265 1606 Humulene epoxide Il 19888-34-7 C;sHp,O 0.714 0.714 0.898
No.: F#%5; RT: MIXEBEE; RI. {£BIEE; Percentage total (%): X H A& & — RAAME],

No.: Serial number; RT: Retention time; RI: Retention index; Percentage total (%): Relative percentage content; —: Not detected.

2.6 FEAHMBIIMEIRR
2.6.1 FERMAHIE R

AW 6 A4 KRR S X i R Bl DT B
(Fusariumsolani) . 2ffuk JJ 1 (Fusarium oxysporum) .
2 2 S JH I (Colletotrichum liriopes) . &5 A5 [ 5
(Sagonosporopsis pogostemonis) it il SR HEF T
K. 25N, FERIMFES R R 50 mg/mL,
JT L R TR i XA R 55 S 0 TR L AR T TR
2 AR L SR TR A B A A (1A
5), IR 32.94%-95.29% (3% 5), FLXBAZH
CK HA7 5 5 2 A il a5 2R

EO 2304 XIAfESRIIEE . SR . &4
¢ JEL DR R Ak L TR PR A I 2R 43 3R 32.94%
95.29%. 81.71%%F 95.00%. EO 2303 %7/ 7]
BRI DRI TA . 22 A DA RS A S B 41
TR 9K 94.12% . 95.29% . 95.12%7F1 95.00%.
EO 2305 XIS . JHIBRIITE . 224 NH
R AR At D AT P AT 23893531y 85.88%.95.29%
95.12%71 95.00%. EO 2306 A XI5k JITH . 22

TR I TR . 27 4% 1T TR A At D B P T o 6 43
14 47.06% . 94.12% . 93.90%F1 95.00%., EO 2306
B XU . SRR . A2 K DA TR I
il 9 L TR B4 A0 41 SR 43 51 R 77.06% . 95.29%
95.12%#11 95.00%, EO 2306 C XIHifE4k I . 92
TR TR . 32 2 B JE DR RITEE Aok T T A il 2R 43
A 65.29% . 95.29%. 93.90%7l1 95.00%.

262 EHAWRRERLATESERR
49 1Y 52 M)

it ¥ R AT T #2800, DAPPAS HO
KR ph B HUR A5 . e 21 d JE 45 R an
K5 fR. YT EHERM EO 2304, AFE
2 IM EO 2303, #F R & 70 EO 2305, @ fity
EBEE & EO 2306 A . EO 2306 B, EO 2306 C
P I ) A B R 5 5 RIS, T 4 Byl
k25, 1.0, 1L.5F1.2, 1.5, 1.7, #HLZTF,
BHEEXS BEZH CK M 9.8, HE{HAFERME, 4558
T, HREBIME XA CK M, #
R REAR T AR B B A AE FE A
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Fz5 AREFEAHMMMBERIE. RARNE. ETLXERERMEMFBERERIIDHIER
Table 5 Inhibitory rates of different volatile oils on Fusarium solani, Fusarium oxysporum, Colletotrichum
liriopes, and Rhizoctonia pogostemonis (%)

Essential oil Fusarium solani Fusarium oxysporum Colletotrichum liriopes  Sagonosporopsis pogostemonis
EO 2304 32.94 95.29 81.71 95.00
EO 2303 94.12 95.29 95.12 95.00
EO 2305 85.88 95.29 95.12 95.00
EO 2306 A 47.06 94.12 93.90 95.00
EO 2306 B 77.06 95.29 95.12 95.00
EO 2306 C 65.29 95.29 93.90 95.00
CK 0.00 0.00 0.00 0.00
Hymexazol 52.94 75.29 65.85 33.13

ASTR) 5 v 2 AR )47 2 i 5 756 6 4 U1 7 (Fusarium solani) | 2R #14 J1 T (Fusarium oxysporum) . # 4% J5% J8 7 (Col letotrichum
liriopes). & J5 1% (Stagonosporopsis pogostemonis) il il 4t 115 %8 R (hymexazol)H FATEXS i, 10/1 000 DMSO
F11/1 000 nt3f-80 {591 CK FHYEXT AR, BB /R 3 i S8k

Inhibitory effects of different volatile oils on the growth of Fusarium solani, Fusarium oxysporum, Colletotrichum liriopes,
and Rhizoctonia pogostemonis; The “mixed fungi” group represents the potted experiment where different essential oils were
applied to a mixed spore suspension of the four pathogens. Hymexazol was used as the negative control, and a mixture of
10/1 000 DMSO and 1/1 000 Tween-80 served as the positive control (CK), The larger the value, the higher the inhibition rate.

06 < @'Lo\
Py o

CF-5
Fusarium
OXVSporum

CF-14
Fusarium solani |

CF-16
Colletotrichum
liriopes

CF-19
Stagonosporopsis|
pogostemonis

Mixed fungi

7 .
| B s \

L ; :
B 5 FRBXELE KNG ERELZBImIRER 'tkl_tq_to Kﬁﬁ%"??ﬁ%ﬁ?’i/ﬂﬂﬁmﬁ*%
JI i (Fusarium solani) . 215§ /] #i (Fusarium oxysporum) . 7 4< ¢ Ji 1 (Colletotrichum liriopes) . & 4
J I (Stagonosporopsis pogostemonis) K AN HI/E T ; Mixed fungi 414N [ 55 & H 2590 #5 A %t 4 Fh
1RG0 2 0 AL PR IS W AR5 . Hymexazol i FIPEXTHR, 10/1 000 DMSO #1 1/1 000 i -80 B4
Y1k CK PN HE

Figure 5 The inhibitory effect of essential oils on mycelial growth and pot experiment on the antifungal
activity of essential oils against root rot. Inhibitory effects of different volatile oils on the growth of
Fusarium solani, Fusarium oxysporum, Colletotrichum liriopes, and Rhizoctonia pogostemonis; The “mixed
fungi” group represents the potted experiment where different essential oils were applied to a mixed spore
suspension of the four pathogens. Hymexazol was used as the negative control, and a mixture of 10/1 000
DMSO and 1/1 000 Tween-80 served as the positive control (CK).

P4 actamicro@im.ac.cn, 7 010-64807516



v & | AR, 2025, 65(1)

317

2.6.3 EAMENMIEIKE

T MIC EEE 1 ih B R XS 4 A
R I 2 A e R T I AT 1) e /NI BT VAR (3R 6)
A BRI EO 2304 X5 BB 14 910 TR U B 43
SR FEESE T B 0.031 mg/mL . R I E
0.031 mg/mL., #Z4RIHH 2.000 mg/mL ., A
Ji LA 1.000 mg/mL ., EO 2303 X9 J5 1 A4 410
W E 43 )R A AR D B 0.031 mg/mL A5k T]
0.031 mg/mL . 4 /A 2.000 mg/mL ., &
Hi% 5L 1.000 mg/mL . EO 2305 %5 J5E B 4 41
R B2 43 ) R At B B 0 T 0.500 mg/mL S 71 5
JJ1 0.031 mg/mL . X4 JH N 2.000 mg/mL ., &
Hi% T 2.000 mg/mL. EO 2306 A X 5B Y
PG BE 435 A A0 i JJ B 0.500 mg/mL ., 437
B JIH 0.250 mg/mL ., FARIHFE 4.000 mg/mL .
AR 0.250 mg/mL. EO 2306 B X4 J5 4
A ERTHR 2 43I A Al S 7T T 0.500 mg/mL | 24t
BeJITH 0.500 mg/mL ., 4RI 4.000 mg/mL
HAERE BT 1.000 mg/mL. EO 2306 C X i
FARITRTHR BE 23 0 A i JES S JT AT 0.125 mg/mL | 244
BeJIH 0.125 mg/mL ., #Z4RIH A 4.000 mg/mL
HALGE T 4.000 mg/mL .

3 Wi

R JEE 97 2 — s DL SR M AL, B
B MPFRAEZFR, PR T2 B
R . LSS, fERZrEERMERE,
H P4k 77 1 (Fusarium sp.) A i be il i e, 3T
AR RN EOR AR, AR fE E M R
3 A P Thaines 25 5E W, H 2 bR
JEE 9 B REAR ZFh 2 RE , AR B2 007 A 4141
ML B BT KBURE ] Z R e R AL,

FEASTIF 5 T Ji A9 4 P-4 b R AR 65 995 1 HHH )
P, R A B AR &, Hont
BB WG EE, HE R EE .
AHMGBE . H A MAR SR B HLRE , AR )
Ry, wEMB e, B Rk — H Y
MG, HHRIRREL 40%, HR/PHRE
KEGTR . h—2, FRATIFE T H SR
T 97 ) R T A i 3 R 1) 0 9 L TR 1
BRI E . G5BT BN T ke
T 4 FhpERR: RAEIIE . AHEHRIIR . A
9o DL BT R 22 46 IR AT o % 0 8 45 81 190 9 i R [
PRV R AR A Bh R R b, S R R
DU 6 E T 4 I AR 25 15 9 A 8005 181k 2R 1

F6o AEEFELAHEXMNMBERIE. REBWIE. ELREREMEMHFREL MICs
Table 6 MICs of volatile oils against Fusarium solani, Fusarium oxysporum, Colletotrichum liriopes, and

Rhizoctonia pogostemonis (mg/mL)

Essential oil Fusariumsolani  Fusarium oxysporum

Colletotrichum liriopes

Sagonosporopsis pogostemonis

EO 2304 0.031 0.031 2.000
EO 2303 0.031 0.031 2.000
EO 2305 0.500 0.031 2.000
EO 2306 A 0.500 0.250 4.000
EO 2306 B 0.500 0.500 4.000
EO 2306 C 0.125 0.125 4.000

1.000
1.000
2.000
0.250
1.000
4.000

ASTR) 5 7 Hh 25 AT ¥ % i At ik U0 1 (Fusarium solani) |, 2 i #it /] 16 (Fusarium oxysporum) , # 45 Ji I (Col letotrichum
liriopes). & 4 Ji B (Sagonosporopsis pogostemoni s) fi4 55 {5 417 15 ¥ B (MICs)

Minimum inhibitory concentrations (MICs) of volatile oils from various aromatic medicinal plants Fusarium solani, Fusarium
oxysporum, Colletotrichum liriopes against and Stagonosporopsis pogostemonis.
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SRIIVE . AHFEHRIT A . R D TR RN 22 &
[N (08 SN RLiF A% SRR P
JBE L S PO K BT R ) B T DL Bk 4
BRE RIS, X SRR E BN, H
SO R R D TR . SR IR T N 2 A B R 5
0 B AR BT 99 SR AR F 5% T IR

M it Ak A 28 2 0 AR 28 R e F N 2
S ™ T A AE R R B P 2
AT RAAR L FRGCR B 48 % i HLA 5 K e
HEER . 2 T mmapssigsie:, HHAH
TR EBENRHD IR D, HIR A
PRAE S i n] DLF a5 B O A RS, 5 A M |
T A SO, IR BRI RS, If i —
AR HGB AL W B T RER Y BeAh, $E &
IR 0N i = = e o AN ) 27 N
RERLS3 - J2 AN AN ML 254, o 22 (0 4 ol gk A
A, IFERASHEEET VY, BEAHE L
WMEAAFZIA, MFES. BOEIENNZ
SRR, R T e R AR A TR R ) BRAE R
Wi Singh 2EC7 MRS KB, IBIERHE Y /INE A
F2 i 2 A TE 1 e A AR R T B RS Pk
Bouchra PNy & BB RHE Y4 EHE B
A WEATRE OO B K EE T Y T 22 AR K R
HEMEIER . Inouye 278 & LS TE BHE
YL B IR IT A2 B B M L S il o R
AR I B PR R E M . AR
[EIERHEY 4 23 & EO 2304, AFHEHER
i EO 2303, B A4 & EO 2305, ®fit B
& EO 2306 A, EO 2306 B, EO 2306 C
XTORFEL e T T . A i TR R 2 A e SR TR A
R AR, MiflEHh 81.71%-95.29%,
FANHI R F R R A 2 B R R o AL
TIE M MEE s, A&/ &I EO 2303,
8 45 2 9 EO 2305, i B B A& 15 & EO
2306 B XI5 B4k 0 A AR s A A OG0
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RN 77.06%-94.12%, HINHIHERL T [F ) =
2555 R B2 B0 I B A 45 ATl EO 2306 C
X5 75t i 0 TR B A O 5 5 A 2 T RO C
E5, FEERI EO 2304, BIEEREEL
I EO 2306 A X fifi /& #i JJ B 1 4 o R L AN F
fR2 8 R, X1 B 2 i AN [R]85 D B 1 10
il LA 22 Rk
AR, 4 FISTERHE R IR 4 #os
B IR A B e (MICs)7E 0.031-4.000 mg/mL 22
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[FE, an SRR B () MIC<100 pg/mL 8545 fk 4
Y MIC<10 pg/mL B, 3XAE A0 B 36 2 B A
NAEF AR X4 IEXT T A R B
HHABENPREEHERE H. A5 4 Fh
P 2 iR X 50 85 4k 0 B (Fusarium solani) . 2R
0.4 7] B (Fusarium oxysporum) . 72 4% i JH. [
liriopes) Fl & A 4§ J&
(Stagonosporopsis pogostemonis) 17 [ MICs iz,
Ko ZEIREIR, A HE IO TR T B B R
USRI Sy Rl DORITY T FANLE NS (0L )
TR A, RS R R 20 B s
FEAY , PR HR AR TR e B2 3K T 100 pg/mL
2 625 pg/mL WEIME, HXF 22 A B JE TE Fl & Al
o JL T EL A B s A R s 1, R O L MICs>
625 pg/mL. H:t EO 2303 F1 EO 2304 X 7 i B
TIE IR TIH . EO 2305 X475k T ity
AT B2 MEETE, EO 2305 X5 i 4 71 1
EO 2306 A X & A Jit b HA h EE I s
EO 2306 A. EO 2306 B #l EO 2306 C %} 3ii JiZ 5
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TIEMASA G T T EAA B R IS .k S
R A A ) 35 1 F 0 0 28 oy 3 o B KO
Ui BIX 4 i il B A AR R BRI R A

YRR P TG I R T R Ay
PIVERT, LRl ge 5 HAth i 43 (9 B[R] 800 .
TR LM T S E , R T (carvacrol ) TEA: 2
o AR RIS Y 24.568% . RS T
23.822%. B EEEAH & L 15.887%-30.588%.
Zhang “EMIFST RPN, BB R R SR R R K
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A BTG 13.625% A T i 59.439%
Marchese 25" SR8 T BT B X A 0 AR TS 96 T
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SR, 3k B 57 75 24 55 K ik 4 P 15 g ] VR A =X
FAE PR A FR ik — 225

4 ik
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TRIUE T 2= B ik — F 2 1Y 245 1 7 FH W R i) T R
AR R .
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