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[ Abstract]  In order to control the high incidence of diseases and insect pests and realize the high yield of crops in
agricultural cultivation, the application of a large number of chemical pesticides has become routine, resulting in serious soil
environmental pollution, pesticide residues and the reduction of unpredictable cultivated crop quality and commodity value. At
a time when people pay more and more attention to food safety and environmental protection, it is of importance for crop disease
management to seek natural products with strong natural antibacterial activity, low toxicity and low environmental side effects
on nature. How to find these kinds of substance efficiently, study their inhibitory mechanisms to pathogen, and apply it to the
field of agricultural planting are the focus of our research. Aromatic drugs have been considered to have the function of ’dispel
filth” and 'eliminate evil’ since ancient times. 'filth” in 'filth avoidance by aromatic’ is a variety of invisible and tangible filth.
This theory has a long history of practical application in medicine for anti-medical pathogenic microorganisms. Then, whether
the theory is still effective in agricultural microbes? Volatile oil, also known as aromatic essential oil, is a plant secondary
metabolite with aromatic smell. In this paper, more than 100 kinds of aromatic essential oils were extracted, and their

antifungal activity against important pathogen in Panax notoginseng was tested. From the obtained results, the broad-spectrum
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antifungal activity of volatile oil against agricultural pathogenic pathogen were found. In view of the fact that volatile oil has

complex and diverse chemicals with bacteriostatic activity against a variety of pathogen. Also, they can be degraded into non-

toxic substances in nature. Therefore, it is more beneficial to environmental protection and the sustainable development of

agricultural ecosystems. According to the findings, the author puts forward the concept of agricultural development of traditional

Chinese medicine under the guidance of the theory of 'filth avoidance by aromatic’. Based on the authors’ previous study, the

volatile oil and its main active components from different sources of plants, the mechanism of action and its application in

agricultural ecosystem were summarized in order to put the volatile oil into practice for agricultural ecological planting.
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A€ Hedychium

coronarium

BB Amomum tsaoko

= B 22 Alpinia
officinarum

HEE Alpinia
katsumadai

FFHL Cymbopogon

citratus

VG EF4F 2 Lippia

graveolens

L2} Lantana
achyranthifolia

e e
FFE Cinnamomum
camphora

(11.02%); 3 4
ol 8 A

¥ a-terpineol
camphene ( 4.11% ) ;
a-farnesene (3.47% )

a-FEH ] a-turmerone (42.6% ) ; B-3
i B-turmerone (16.0% ) ; F53% # i
ar-turmerone ( 12.9%); a-7/K J© %
a-phellandrene (6.5% ); 1, 8-k &
1, 8-cineole (3.2% )

B-VE M B-pinene (11.07% ~42.74% ) ;
e K eucalyptol  ( 11.48% ~
40.59% ) ; F5FEMEE linalool (1.56% ~
45.11% ); coronarin-E ( 1.01% ~
39.57% ) ; a-JEM a-pinene (3.80% ~
16.60% )

M camphene (13.80% ) ; ZE4 zingi-
berene (13.18% ); 7 W [ geranial
(11.05%); ¥t 1 K  eucalyptol
(9.37% ) ; ¥y cis-citral (8. 60% )

F7 45 [ linalool (20.25% ); 1417 #s
caryophyllene (12.80% ) ; 232§ decyl
ester (7.03%); 1F % fi% 1-decanol
(5.02% )

Fil A eucalyptol (30.03% )5 iR 4
F-JLWg geranyl acetate (13.56% ); #F
M- geraniol (6.67% ); (E)-2-dece-
nylacetate ( 6.42% ),
(4.84% )

a-phellandrene

F M geranial (41.42% ); J5 % fiE
linalool (29.96% ); B-mirceno (6.11% );
FPEEEE neral (2.87% ) 5 2--F—JiH 2-
undecanona (1.01% )

HIT By carvacrol (37.84% ) ; Z BR#A
WHHE a-terpinyl acetate (22.35% ); 5
HFH T m-cymene (20.42%); HH
Wy thymol (6.72% ) ; B-JE i B-pinene
(2.54% )

T By carvacrol (30.64% ); & 24 i
a-bisabolol (11.23%); S 4 17 4
isocaryophyllene (10.73% ) ; & 255
B-bisabolene (5.68% ); F¢Hfik 1, 8-
cineole (5.03% )

(1R)-( + ) %M (1R )-( + ) -camphor;
(18)-( =) #iMi (1S)-( - )-camphor;
(R)-( +)-#75M (R) -( + ) -limonene;
(8)-( =) ¥ 8 H (S)-( — ) -limonene;
(-)-a-J€#i ( - )-a-pinene; (1R)-
( +)-a-J8Ms (1R)-( +)-a-pinene

W AE ) TN TR 27 30k
B e BE (ICso ) : R HE JT T Fusarium oxysporum [ 30]
(79.04 mg-mL~"); JEEHR I F. solani(69.28 mg-mL™");
SRR ER Cylindrocarpon destrutans(94. 34 mg-mL ')
MIC FER AR A B MR B (MFC) « HRERGk J) B F. verticillioides [ 31]
(73.7 pg-mL™")
MIC: ZRFHRITIE F. oxysporum(6.25 ~100 pg-mL~") [32]
1Csy: JRFAHRIIEE F. oxysporum (5.37 mg-mL~"); JEz471  [33]
B F. solani (55.42 mg-mL™"); BIRH: 05 C. destrutans
(109.27 mg-mL™")
1Csy: JRIHRIITE F. oxysporum(33.16 mg-mL~"); ek [33]
JIBE F. solani(54.78 mg-mL™") ; BIRFEHIES C. destrutans
(64.13 mg-mL™")
ICsy: RTEHRTITH F. oxysporum(21.86 mg-mL~"); JEfz4E  [30]
JIBE F. solani(109. 96 mg-mL ") ; BIRkEAER C. destrutans
(84.82 mg-mL™")
W BEIR E Pseudocercospora viti ; [34]
TR Plasmopara viticola
1Csy: T 28R TITE F. sporotrichum (90 ng-ml~'); SEkgE [35]
TI# F. moniliforme(50 pg-mL~")
ICsy: FOTZHRIIT F. sporotrichum (130 pg-mL ™) ; HEE
Wk JITE F. moniliforme( 100 wg-mIL ")
SR E Choanephora cucurbitarum [36]
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BHE B F/ GG TRAAE Py RN R 225 30k
Bk C. PR cinnamaldehyde MR B Alternaria alternata; FREREEJIEE F. moniliforme; 4346 [37]
zeylanicum W I F. oxysporum; #3148k JI%E F. pallidoroseum ; %4k
{0 F. udum; 75 5225 /5 % Phoma sorghina; 7% 22 %% W
Rhizoctonia bataticola
PR cinnamaldehyde (68.95% ); 7% 1Csy: JKEEHH Botrytis cinerea(0.087% ) [38]
HE benzaldehyde (9.94%); (E)-&
FRINFERE (E ) -cinnamyl acetate (7.44% ) ;
FrAE M limonene (4.42% ) ; T 17
eugenol (2.77% )
R H HAAE Laurus nobilis 1, 8- 2 1, 8-cineole (49.6% ); VPIEIRHEEE Glomus deserticola; [39]
g T2 I sabinene (7.8%); o-JE M AM B G. intraradices
a-pinene (6.0% ); T & eugenole
(5.6%): ol #A M B acterpinyl
acetate (5.2%); BTk B-pinene (5.1%)
ERIA AKRFET Litsea cubeba  B-22% >4 B-ionone; KBOE BE (EDsy )« IR HIEH Colletotrichum gloeospori- [ 40 ]
ZT)R *II*;HE‘T 1.em0ni|e; oides ( B-% % 2% W] B-ionone 31.53 mg - L™1); #F &
B irone C. gloeosporioides (¥ lemonile 37.63 mg-L~"); %1%k /]
T F. oxysporum; Pyricularia grisea( B2/ irone 133.60 mg-L™")
IR} /NE s Foeniculum T8I 75 K anethole (82.09% ) ; EDsgy . I W 48 &% B Lecanicillium  fungicola var. fungicola  [41]
HIFE  oulgare FPA5 i limonene (8. 60% ) (933.28 L+ L") ; X4 B% #F 45 ¥ Agaricus bisporus
(436.07 pL-L7");
MIC: % W) %6 ki W L. fungicola var. fungicola ( 2000 ~
2500 wleL ') 3 BUEEERHE A. bisporus (1500 ~2000 pl-L~")
E {8 2E Heracleum C L8 hexyl ester (32.32% ) ; KREHR I F. graminearum; WMk JI B F. asiaticum; f1  [42]
IS e persicum £ octyl ester (10% ) 5 ;Wi F. redolens f.sp. Dianthus; 5 ¥f 4 JJ
R 3 {7 R pulegone (9.53% ) ; F. verticillioides ; Jii A3 #05f JI T F. oxysporum f. sp. Lentis;
LR n-octyl acetate (9.16% ) BAZH Sclerotinia sclerotiorum; T {25 Aspergillus flavus; ¥
il B A tubingensis; JK % 5 1 B. cinerea; ki il T @
Cladosporium cladosporioides
DIERC SR )T Cuminum B-IR ) B-pinene (23% ) ; JREEHA B. cinerea; IR JIH F. oxysporum; JETEHE Pythium  [43]
IR cyminum v-¥A M y-terpinene (19% ) ; ultimum; TR 228 # Rhizoctonia solani
HiZ W% cuminaldehyde (18% )
HRL2E )R B354E Chrysanthemum  #% Jl ¥5 eucalyptol (5.64% ); 4% ki BIALEE S. sclerotiorum; HHIE KRG A. longipes; AR [44]
indicum camphor (11.40% ); ¥K i camphanol B C. gloeosporioides; JKE5F B. cinerea
(3.87%); 7, 11-dimethyl-3-methyl-
ene-16, 10-dodecatriene (9.44% ); 2-
(‘hexa-2, 4-diyn-1-ylidene )-1, 6-diox-
as-piro [4, 4] non-3-ene (17.93% )
R E R H i Artemisia carbenene; cycloheptdiene; 7K Mt M MIC, HAEREE A. niger (1.25% ) ; B $l 9 J& Mycocentrospora [ 40 ]
caruifolia benzopyran; . /\J% octacosane; 4-a- sp. (1.25%); T5%8i)& Penicillium sp. (5% )
mino-anisole
RN R  WAEE Aremisia MR camphor (23.48% ); K AR F M $E %3 MIC. 274114 F. oxysporum(0.22 mg-mL ') ; JERE  [17]

annua

germacrene D (9.06% ) ; 1174 B-caryo-
phyllene ( 5.39% ); X /& camphene
(4.42%)

BRI F. solani(0. 37 rng-mL’l )

L-Camphor f#§ MIC; 27155 TT B F. oxysporum (0. 11 mg-mlL "),
JB5 Bz 5k JT W F. solani(0. 31 mg-mL~")

DL-camphor [ MIC: 42ff15 711 F. oxysporum (0. 14 mg-mL™");
JE& Bz 4k 1 F. solani(0. 16 mg-mL~")

caryophyllene [ MIC: 45 JJ 5 F. oxysporum (0. 13 mg-mL~");
JE Kz ik JJT F. solani(0.23 mg-mL~")
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BHE B F/ GG TRAAE Py RN R 225 30k
RN R L Artemisia argyi FEIAE eucalyptol (22.71% )5 AT MIC: $E55 18 P. capsici (50 pL-mL™'); M5 A niger [45]
caryophyllene ( 13.2%); B-H 1 M (50 wLemL="); BILTEASHH Trichothecium roseum(50 wL-mL~");
B-sandalwood alcohol (7.49% ) ; 4- 4 H % Bgbfngnvb. nhg (50 uL - mL Y, BERE TR Alternaria
[ terpinen-4-ol (7.34% ); YKH borneol (100 wL-mL ')
W
(5.82%)
R R A ] Ageratum B-fi 17 i B-caryophyllene (25.51% ); ~.AGZA%H R. solani; JKFGZ B B. cinerea Pers. 5 WK  [46]
conyzoides (E)-B-1:Je i (E) -B-farnesene (5. 42% ) 5 S. sclerotiorum
B & 1 precocene [ (16.45%);
a-21 %251 a-bisabolene (6. 12% ) ; H.
#HZE 11 precocene 11 (29.67% )
RHFE KHLE Chromolaena  JXFN-F171Hi trans-caryophyllene(16.58% ) ; /K FEARBIEIR 1 P. grisea; KARALPEN W P. nicotianae; FHE  [47]
& odorata 8-k HA 45 S-cadinene (15.85% ) ; «-1]  FHZEFGH F. oxysporum
B4 a-copaene (11.58% ) ; ‘AL A 47
Jdi caryophyllene oxide (9.42% ); KR
M5 germacrene-D (4.86% ) ; o-ff
Bl a-humulene (4. 23% )
2 R =z B 4 2,6, 6-=HIL-TI [3.1.1] 2-F¢ JKFEREIEIN B Magnaporthe grisea; KIS R B R. solani  [48]
WH: 45 i Wedelia trilobata M 2, 6, 6-trimethyl-bicyclo [ 3, 1, (Oryza sativa L. ); T KLHIKE R. solani( Zea mays)
1] 2-heptene (25.16%); 2, 7, 7-=
- —FF [2.2.1] 2-Fiks2, 7, 7-
trimethyl-bicyclo [2, 2, 1] -2-heptene
(22.90%); vy-#5 il % y-terpinene
(8.98% )
EER HF Origanum vulgare oSN a-terpinolene (1.08% ) ; AR ISR C. coccodes [49]
F-FF X AAEJE p-cymene (7.38% ) ;
v-FAIH y-terpinene (5.31% )
1 carvacrol (84.54% )
JBIERE i 00 Satureja 7 Wy carvacrol (38% ) EDsy: BEM\SAGT L fungicola var. fungicola(181.1 pL-L=1)  [41]
Wit hortensis KRR A. bisporus (242.73 pL-L~')
MIC. % Wy % K¢ @ L. fungicola var. fungicola ( 200 ~
250 wL-L™") 5 XUAUEEGERRE A. bisporus ( <400 pL-L™")
FH carvacrol (48% ) ; MIC: HH%E A. niger(600 pL-L™'); $8RTGEE P. digitatum
XAk A p-cymene (11.7% ) ; (600 wL-L™"); JK% B. cinerea (300 pL-L7"); HAHRE
y-FA{lH y-terpinene (24.2% ) Rhizopus stolonifer(300 pL-L7=');
MFC. Sl 5 A niger ( > 1200 pL - L7'); $5 R & &
P. digitatum(1200 pL-L="); JKEGTE B. cinerea (600 pL-L™1);
FIRMEE R. stolonifer(300 pL-L~")
K2 S. spicigera Iy carvacrol (48% ) ; MIC: M5 A. niger(300 pL-L7"); [50]

/NI S.

khuzistanica

XA sE p-cymene (18.5% ) ;
v-FA M y-terpinene (11% )

A HLE thymol (29.5% ) ;

X AEAE IS p-cymene (23.4% ) ;

v-¥A 4 y-terpinene (15.2% ) ;

E W carvacrol (9.6% ) ;
B carvacrol methylether (8. 5% )

18R P. digitatum (600 pL-17");
JKEETE B. cinerea(300 pL-L7");
HIHARTE R. stolonifer(300 wL-1.~";
MFC: Bli%5 A niger( >1200 wL-L7");
1R EE P. digitatum (1200 pL-L7");
JKEET B. cinerea(1200 plL-L7');
IRMEE R. stolonifer(1200 pL-L~")

MIC: M7 A. niger(300 pL-L~"); $5RTEE P. digitatum
(600 wWL-L=1); JREZE B. cinerea (300 pL-L~"); fH#R
% R. stolonifer(300 pL-L7");

MFC: BHiEE A. niger( >1200 uL-L™"); $8IRT5H P. digitatum
( >1200 pL-L7") 5 JKZEE B. cinerea (1200 pL-L7"); kAR
% R. stolonifer(300 pL-L7")
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BHE B F/ GG TRAAE Py RN R 225 30k
FHE S. khuzistanica Wy carvacrol (71.2% ) 5 HMIFC ARSI C. gloeosporioides [51]
y-¥A T M y-terpinene (8.1% ) ;
Xf<pAEkE p-cymene (7.6% )
BRI PSR L FRIFAERS linalyl acetate (43.1% ) ; AL HARSH C. gloeosporioides [51]
AKELE Lavandula angustifolia  F5 ¥ linalool (26.3% ) ;
LERIEAC g lavandulyl acetate (5.7% ) ;
1. 8-F&H-2 1. 8-cineole (4.3% )
BRI K7 F g B Melissa  p-mentha-1, 2, 3-triol ( 13.1%); JKA#ZHLE B. cinerea; [52]
LeyiA officinalisis p-menth-3-en-8-ol (8.8% ) ; P BEHE P. expansum;
KM pulegone (8.8% ) ; WM EE R. stolonifer
WR BE Bl 4 1L % piperitynone oxide
(8.4%) 5 2URBERAALILA) 2-piperitone
oxide (7.3% )
BIERIE @ HEE Thymus I carvacrol (81.52% ) ; B/ IMETA S. cepivorum [53]
HER capitatus X464 p-cymene (4.98% ) ;
v-FA M y-terpinene (3.13% ) ;
B-f1 114 B-caryophyllene
T. daenensis A B thymol (73.3% ) 5 A AR R C. gloeosporioides [51]
Kt A6 4% p-cymene (5.8% ) ;
v-FA i # y-terpinene (4. 6% )
EEE B T ooulgaris T B thymol (40.29% ) 5 MASEERS A AL citri [54]
&Iy carvacrol (14.33% ) ;
XA AE I p-cymene (16.64% ) ;
FFHEEE linalool (4.94% ) ;
F¥ Mk borneol (2.71% )
A B thymol (38% ) ; IR T F. oxysporum [55]
v-¥ATl14 y-terpinene (6.7% ) ; ST 2445 R. solani
X e AL p-cymene (30% ) A HARE C. gloeosporioides
B R THABE T Mentha {57 i menthone (33.8% ) ; I AL AAIR F C. gloeosporioides [51]
ey i piperita VAT menthol (36.1% ) ;
1, 8-f&M2 1. 8-cineole (11.4% )
JE& i ff Mentha K FHEfT R pulegone (68.59% ) ; EDsgy: WAL L fungicola var. fungicola(407.98 pL-L=");  [41]
pulegium Jz F AT Bl cis-menthone (7. 87% ) SUHUBE RSG5 A. bisporus (334.59 pL-L~')
MIC: ¥ W)y %8 &% B L. fungicola var. fungicola (1250 ~
1500 wL-L™") 5 SATEEZERETE A. bisporus (500 ~750 pL-L=")
B4 Mentha T fai i menthone (15.29% ) ; ECsy: WSAARTE L. fungicola var. fungicola(402.23 uL-L~");  [41]
piperita (éq‘?ﬁ‘;'a r?er;thol (39.17% ) ; KU FE 9 A. bisporus (155.06 pL-L~');
LFRA IR menthyl acetate (20.42% ) MIC.: M i % k% L. fungicola var. fungicola (750 ~
000 Wl ) s SRR A bisporus (750 ~ 1000 LT ™)
JRIERHE  Plectranthus caninus FEE camphor (22.36% ) ; MIC: Ml % A niger (1000 pg-mL~"); %% P. notatum  [56]
R oA a-thujene (14.48% ) (1000 pg-mL~"); ZWRTFHE P. funiculosum (1000 pg-mL~")
BILR Zhumeria majdae F5 e linalool (41.51% ) RO F. graminearum; WM F. asiaticum; F57548E  [42]
Zhumeria &5 camphor (39. 09% ) {6IEA F. redolens f. sp. dianthus; $eKHRJIEE F. verticillioides ; Ji

SR TI T F. owysporum f. sp. lentis; ¥4 S. sclerotiorum;
W B A flavus, 1552 HH B A wbingensis, K % 0 B
B. cinerea; BURFLE C. cladosporioides

- 1568 -



202049 #5224 9y FEIAFZ)  Mod Chin Med Sep. 2020 Vol.22 No.9
gkl
BHe LR F/ GG WRAAE Py R TR 275 3k
JBIERHE  Zataria multiflora H HL thymol (42.46% ) ; MIC: $54R % & 18 P. digitatum (200 pg-mL~"); Hhd  [57]
ipiNES T carvacrol (16.85% ) ; A. niger(200 pgemL ") ;
ALKz p-cymene (10.62% ) ; MFC: $5IR75%5 T P. digitatum (6400 pg-mL™"); M i %
Ty : .
y-HATH 'y.—terplnene (7.26% ) 5 A. niger(6400 pg-mL -
a-JEM a-pinene (3.00% )
H B thymol (50.64% ) ; MG EERS A AL citri [54]
) carvacrol (18.16% ) ;
XA AEIE p-cymene (10.59% ) ;
v-¥A 14 y-terpinene (6.82% ) ;
a-JEM a-pinene (2.93% )
A B thymol (30.41% ) EDsgy: BEMESH L fungicola var. fungicola (85.61 pl-L="); [41]
A fi i carvacrol (46.15% ) XU BE GG TR A. bisporus(148. 65 wL-L™")
MIC: SOHEALER L. fungicola var. fungicola(100 ~125 pL-L7');
KIBEELERTEE A. bisporus(125 ~250 pL-L™")
HFKZEEE patchouli alcohol (27.28% )5 FCy: #RKHEHIZZEMINREE Corynespora. cassiicola(0.517 pg-mL.™");  [58]
J7AETRH pogostone (21.07% ) ; FRSAE C. musae (0.904 pg-mL~") 5 7 JR 2R b
8_@ﬁi*m .a—bulnesene (9-91%) ; JIH F. oxysporium (1. 196 ng . mL ™! ) R RIE KA
KU longifolene (6.94% ) ; C. gloeosporiodes (1.225 -mL™1)
V4 %297 seychellene (6.04% ) - gloeosp ’ Hé
[BIERNE RS Glechoma B B-spathulenol (12.27% ) ; TSR TE Valsa mali (0.474 2 mg-mL~"); KiAESiAim [59]
R longituba FAFETR pinocamphone (9.76% ) ; Thanatepephorus cucumeris (0. 125 5 mg - mL ™! ); B NRE ZE 5
ﬁﬁ}%ﬁ[ﬁ] 15()-p.1n005}mph0ne (7.62%); . oxysporium {. sp. cucumerinum (0.275 2 mg-mL~"); FFH#fi
FEMEER palmitic acid (7.50% ) JRENG B. cinerea(0.211 0 mgeml, ™" ) ;
EFHR W% Citrus reticulata  — HHEL A 5 7% tobacco mosaic virus (TMV) [60]
A7 R
¥ C. limon — HH BB E TMV [60]
T C. sinensis FAE M limonene (84.2% ) ; MHNEE A. niger; FEIEHSTE B. theobromae; HEKS A A. alternata; [ 61 ]
FFAERE linalool (4.4% ) ; T %R W C. fulvum; JK B 7 B. cinerea; T 5 W
H 4 myrcene (4. 1% ) P. expansum; 4% HR K #1 U. chartarum; 5% 9 BE 55 9% 0 9
Alternaria mali; 7= #% % B P. chrysogenum; K¢ IR K #9 B
C. cladosporioides; B} JFLM-BER Myrothecium roridum; 2
[CE Ulocladium sp.
HE S BR B8 C. acida  RAFENE o-cymene (16.62% ) ; TeAE R EE A. ficuum; HBEE A. niger; WHHNEE A. fumigatus;  [62]
var. sour lime a-FIARM a-cedrene (10.57% ) ; Wl & A flavis; JB B2 Bk J) B OF. solani; 42 0 8 )] B
X T Ji5 s decadienal (8.043% ) ; F. oxysporum; 4%E5H5 P. digitatum
213% 24544 bisabolene (5.066% ) ;
BT B-humelene (4.135% )
Frig#s Citrus limon  FrA5Jf limonene (61.68% ) ; SERAE B Botryosphaeria dothidea s [63]

FFEEEE neral (21.66% ) ;
B-TEKs B-pinene (10.23% ) ;
v-FA M y-terpinene (6. 42% )

b FP S W L Fomitiporia mediterranea
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#& Citrus reticulata

W% C. limonum

fig¥8 C. aurantium

{# F C. medica var.

Sarcodactylis

Z=HRBL T Zanthoxylum
MR alatum

e Zanthoxylum

bungeanum

A2 M limonene (46.7% ) ;

F I geranial (19.0% ) ;

PRI neral (14.5% ) 5

LIRA I geranyl acetate (3.9% ) ;
M geraniol (3.5% )

PP limonene (47.21% ) ;
Bk B-pinene (16.90% ) ;
y-FA I y-terpinene (13.91% )

A2 M limonene (90. 42% )

FtEds D-limonene (22.79% ) ;

-l 4 y-terpinene (9.71% ) ;
FHFME geraniol (5.77% ) ;

FEAEEE nerol (5.54% ) 4

a-#A 9l B (R )-( + )-a-terpineol
(5.10% )

FFRERE linalool (56.10% ); PAAERH
fi methyl cinnamate (19.73% )

y-ii 4 y-terpene 13.21%
3-BEJE 3-carene 10. 67%

HEKG T A. alternata; [64]
SUAIA R. solani s

B H L% Curvularia lunata;

4k T F. oxysporum;

T K IEA Helminthosporium oryzae

EDsy: MW AEALTE L. fungicola var. fungicola(2379 wL-L~');  [41]
KA 4R 7 A, bisporus (1 170. 16 ,_LL-Lfl )

MIC. B Wy %8 &f B L. fungicola var. fungicola (3500 ~

4000 pL-L7"); BUEBELHREE A. bisporus (2250 ~2500 pL-1.~")

EDsy: MM AL L. fungicola var. fungicola (2646 pL-L~"); [41]
ARG A. bisporus (1 453.45 pL-L71);

MIC. MHOMHEALH L fungicola var. fungicola (6500 ~7000 pL-L™");

WFBE LT A. bisporus (4000 ~5000 pL-L™")

FER B MIC: J2F04E TI T F. oxysporum (9.38 mgeml.™!);  [16]
JEEHHRTITE F. solani(12.05 mg-ml. ") ;

SRR H1EE C. destrutans (8. 44 mg-mL~") ;

D-limonene ] MIC : 218k JI & F. oxysporum(0.42 mg-mL ") ;

JE& BBk I F. solani(0. 84 mg-mL™") ;

SRR 1% C. destrutans(0. 78 mg-mL~") ;

y-terpinene [ MIC: JU4Jk JIH# F. oxysporum(1.37 mg-mL. ") ;

J& ek JITE F. solani(1.16 mg-mL ") ;

SRR 1ER C. destrutans(0. 71 mg-mL ™).

M A. niger; MR A. fumigatus; + % A. terreus; 5 [65]
& 1l A alternata; =5 J& B ] F. nivale; 3 % %
P. italicum ; (8K EF Trichoderma viride

2 M09 MIC 1 MFC. MH%5 A. fumigatus(1.25 pL-L7")
and (1.25 pL-L7")

linalool fJ MIC 1 MFC . H 145 A. fumigatus (2.0 wL-L™")
and (5.0 pL-L7")

methyl cinnamatel [y MIC FI MFC. 4 i Z A. fumigatus
(0.6 wL-L7") and (0.6 pL-L7")

benzoic acid ) MIC 1 MFC: 4% A. fumigatus (1.25 pL-1.7")
and (2.50 pL-L7")

propionic acid [ MIC FI MFC. fH g & A. fumigatus
(1.50 pL-L~") and ( >5.00 pL-L°")

formic acid [ MIC 1 MFC; #HHi % A. fumigatus (2.00 wL-17")
and (3.00 pL-L7")

acetic acid ff) MIC F1 MFC. JHili %5 A. fumigatus (2.00 pL-L™")
and (4.00 pL-L7")

sorbic acid fJ MIC 1 MFC: 4HEhE A. fumigatus (1.00 pL-L~")
and (1.50 pL-L°")

KM E A. oryzae; AN A. niger; WS 5 P.omaydis; 3% [66]
A C. musae
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HUR=N Bt //R Ik ANERR € 275 3Lk

BEEIREE T Syzygium
kR aromaticum

NTH: THFN eugenol 57.95% ;

B-fi1T¥ caryophyllene (15.89% )

BT 2, 3, 4-=HEILFEZH 2,
3’, 4’ -trimethoxyacetophenone (50. 45% ) ;

TAFB (39.26%)

LR TS eugenol acetate (16.49% ) ;

O T AR MIC [21]
YA TIEE F. oxysporum (0.34 mg-mL™"); J& Rz JJ B F. solani
(0.56 mg-mL™"); EIRKEAEE C. destructans (0.38 mg-mL™");
JNRIE S P. aphanidermatum (1. 56 mg-mL ") ; K415
B. cinerea(0.45 mg-mL™"); WL R IEBE C. gloeosporioides
(0.88 mg-mL™")

B} T &5 % i MIC.

SRAEHETT T F. oxysporum (0.29 mg-mL™") 5 Ji Bz 4 71 74
F. solani ( 0.47 mg + mL -1 ) % IR A L & C. destructans
(0.29 mg-mL™"); JAHLEES P. aphanidermatum(0.92 mg-mL ") ;
K% %) #55 B. cinerea (0.20 mg - mL™" )5 K I 5% 00
C. gloeosporioides(1. 17 mg-mL~")

eugenol 1] MIC .,

Yk T B F. oxysporum (0.05 mg-mL ") Ji& Bz 4 V)
F.solani (0.16 mg - mL™"); B I8 & 0 4 C. destructans
(0.04 mg-mL.™"); JRERIEEE P. aphanidermatum(0.21 mg-mL ") ;
KA %G fL B B. cinerea (0.20 mg - mL ™" ) J& 1 2% JH
C. gloeosporioides (0. 42 mg-mL ")

caryophyllene fit] MIC .

SR T) B F. oxysporum (0.02 mg - mL=") 5 I 15 B 71 1
F. solani ( 0.34 mg + mL -1 ); % IR A ffl & C. destructans
(0.03 mg-mL™"); JASEE: P. aphanidermatum(0.24 mg-mL ") ;
K% %) f55 B. cinerea (0.52 mg - mL™" ), J I 5% 00
C. gloeosporioides(1. 88 mg-mL ")

eugenol acetate 1t MIC .

Y4k T B F. oxysporum (0.01 mg-mL~"); Ji& Bz 4 V)
F.solani (0.34 mg - mL™"); 5 IR K 10 % C. destructans
(0.05 mg-mL.™") ; JRIRIEEE P. aphanidermatum(0.09 mg-mL ") ;
WK% f0 55 B. cinerea (0. 130 mg - mL™'); B9 /% JH B
C. gloeosporioides (0. 34 mg-mL ")

2", 3', 4'-trimethoxyacetophenone fi*] MIC .

SRAEHE TT T F. oxysporum (0. 01 mg-mL~") 5 Ji& 5z 4 71 14
F.solani (0.02 mg - mL™"); 55 If H: 40 % C. destructans
(0.05 mg-mL™"); JAMLEE: P. aphanidermatum(0.24 mg-mL ") ;
K% % f55 B. cinerea (0.31 mg - mL™" ), JE I 5% 00 H
C. gloeosporioides(1. 36 mg-mL ")

T —FRRRME,

3 EBERHARENIEIE

Heih AR R AL SR TR i P AR B R 26
T, AR P REE S A R AL s A, R,
TR 1) A 0 A I B 2 P AN T, o =2 B
B A BATER . R, ORI VE RIALE B A 2
PR A 6 il R AN (R B 823 AT RE A AS (R B B 2 A B
AT TR, AR T PR S B 1 5
FE DA T bR R AN R 1 L DR g
Rk e LR N TRl R P A o
HRFIZAR i 5 152 32 325 3] 40 P9 3, DT 20 i 4 Y 45
o AT, R S BN R R B, W]
AN o S i B Ry B AR B A, R
TR pH BRIE, AR S B s e I, f Ik
SR UKE) ) (PMF ) (4 A5 A — BRI IR Y (ATP)
(ORE R 2 P EANMAE T o B 4 40 B Al

[ PRI IR, AR M T RERS S 40 I S NI AN 20
JEBT A ARV FH o 2 0 A R fh 38 1 e
EEBCH L PRI, 2 AT B A A A R T R F
FORERE | BREEICBE . SCHEALE . W/ S it LA &
AL IR (UFAs ) 75 40 1 15 2 4 D0 B0 P9 s o £
FEHIREE T . RS A GRS TR S 1 4
TEHTHTRIG PR R0 B RAL S P PR
il A A A AR, LU T P U R4 i I
FISLARE RS BRI RE T ™ o SR, WAL
PIVE A B — R TR A TR T M EA T

R — AR H AR KRR EGY, hT 2
PRSI AL, HABLT- B 5 ) A
FIAT, XHEAMPLE RTS8, PR i R A
FRo SR APLE F2A LT ILA 5 : 1) 5240 i
BEFNAN I 153 DI RE . #4544 D — Fift L 50 1) 2%
FEVER T, AT e i 20 R R A0 R, R AN ]
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JZRZHE . IRW IR BN (0 4h i, B E. 9l
JHE B RV Z90 JE R P45 475 T S BN M TR L A SR
TR U AN o 5 s R G e L )
M. B4, 2. SRIRIANM R AR 2) s
REE USRS I R G, i T ZMERT M s
EVERUAE SRR R S Al ) i S 2 52 2R
ALK DNA A1, #4 A  ie id P AR
HLALRIE I Ca®* 3R, VB LRRABE AL ™ o H
RS TilIE . BTy ATP B2 B0 o R I 5l
Ve K AAE, TR T SR AR O A P fE R 2R A
SR, M AT At 45 b A= W6 P 2 20 B R 22 8
A RERVE RS IR, k= R R T I UE
AIRITTE . M T AR 200 T IR G, X
AR EYE, TR E R, WP R LTS
HAELOr ERESRIEE Z (R, NI RIFE A
SRTEAE N L, ALEITHRA s
BN, LABETT S A AT T

4 EFEEHRIKRGHERRPOFLEAEIREHE
Pk &k

CHREEAOL” BB P BR E EANJT TTAO
Gk, B S B ES AR i
. BRREE . A ASHTEE AR B IR AR AR ]
B iR, (HAZ R ARV AIIR S ERET
BURANME HIZ AR E RN, 2 H AT IR, Ttk
AP AR REIAR 2 i P TS SR AR D R e R IR T
HORGE, HA RAFRPREAIR L, RIPRIOAERS
MVE BRI FIAT, AR A e A A T v i
TR, BN TSR XX,
XAl AN AT BTG PR ) TR B R i B A
AV RN o ATERE TERE T R4 il 3 AR 52
5, fln, OhFHE A X =B AT Tk
— I, KBS A =BT, A
SR P B BE AT BT RAEAIR ™ o FE S T 7 R g
e =L R, AT ARG a R By
TERICR K 60.77% 21 H 46T A1 I BEHEERUY) ( 32 32
Oy SRR L) FEAR KRR RE B T =-EARE
WA AT o A FEHE AU AT LA S ) = CAR I
TR AR BT = AR R R BUR

TP S o A 2k, (B S Y)
AJRESURILH I —Fhal 2 il XLy 5 [E)d ] REAFAE
SRR, X EMRETE A P s TS
Yrits By BRISEE , DIME I ACE A 2 fR i B2 AT HE
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P KA T O R AR R T S R4
Mo KrRMBHIETEYEY LA P AR, I
iR BRI, AREE B HA BN, I
BT . L. GORFLIR . NPT
FHARFEPIN TR S5
(RIS B EE T 1) & BRI A2 8 22 (R Bt RS il
2) PSR I AR L S S AN A A A 2 2 A Y
PRI s 3) 7T /K B 1 R AT BILA, 4
HAEG L AR (RNA) 5 B SR A R
(DNA) 5 AR s 4) TFAA s R G, K
RS A AL A AR 25 B W R T — e e, DISEE
— PRI, ERORBRIEE s A A 2 I
SR, BTG SRE TR F A P DI,
PERMEA T TR T A SR, A TRERNON A Ak
Aol BERA A= AT ARl AN A TR
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