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Abstract: Essential oil was obtained from above-ground part of Conyza canadensis (L.) Cronq. by steam
distillation method, and main chemical components in the essential oil were identified by GC-MS
technology. The result shows that the extraction rate of essential oil from C. canadensis is 0.07% . And
main components are 2, 3-dimethyl-4 ( 3H ) -quinazolinone, a-bergamotene, limonene glycol, (E)-B-
farnesene and a-curcumene, in which, the relative content of 2 ,3-dimethyl-4 (3H) -quinazolinone is the
highest with a percentage of 54. 41% . Taking Brassica chinensis L., B. pekinensis ( Lour.) Rupr.,
Triticum aestioum L. and Sorghum bicolor (L.) Moench as tested species, the allelopathic effect of
essential oil with different concentrations (0.75, 1.5, 3.0 and 6.0 g - L") was bioassayed by culture
dish method. The results show that four bioassay indexes including seed final germination rate, seed
germination index, seedling root length and seedling height of four tested species treated by essential oil
with different concentrations are generally lower than those of the control and gradually decrease with
rising of essential oil concentration. In which, four bioassay indexes in the treatment group with 0.75
g - L”"essential oil have no significant or highly significant differences with those in the control, but in
the treatment group with 6.0 g - L™ essential oil have significant or highly significant differences. The
allelopathic effect indexes of four bioassay indexes of four tested species almost are negative values and
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their absolute values gradually enhance with rising of essential oil concentration, showing that the

allelopathic effect of the essential oil is an inhibition role and the inhibition intensity relates to essential
oil concentration. Among four tested species, the essential oil has an obvious inhibition effect on seed

final germination rate of B. chinensis, and its half-inhibitory concentration (ICy,) is about 3.0 g - L.
In four bioassay indexes, seed final germination rate and seedling root length are more sensitive to the
allelopathic effect of the essential oil. It is concluded that essential oil of C. canadensis has a certain
allelopathy, and it can be used as botanical herbicide material to exploit and utilize.
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Table 1 Main chemical components and their relative contents in
essential oil from Conyza canadensis (L.) Crong.

&Y PR /min - AP i/ %
Compound Retention time Relative content
a1 FHHl 4 a-bergamotene 26.473 4.78
PR 5 limonene glycol 28.221 1.88
BB AN 29.031 1.12
(E) -B-farnesene
a-ZE I a-curcumene 29.926 3.12
2,3-ZHI -4 (3H) - WMk 35.763 54.41
2,3-dimethyl4 (3H) -quinazolinone
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Table 2 Effect of essential oil from Conyza canadensis (L.) Cronq. on seed final germination rate of four species and allelopathic effect

index"!
NG L iR e S & NIRRT 7B 4 2 2 5 R AL IO U R B
i Seed final germination rate of different species Allelopathic effect index of seed final germination rate of different species
e pE = e Py e 2 ¥ ey 1o e 25 77
HREE/g - 1 LES EES N PR LES BB I A
Concentration Brassica Brassica Triticum Sorghum Brassica Brassica Triticum Sorghum
chinensis pekinensis aestivum bicolor chinensts pekinensis aestivum bicolor
6.0 3cC 47bC 43bB 50bA -0.96 -0.52 -0.55 -0.42
3.0 50bB 57bBC 87aA 73abA -0.42 -0.41 -0.10 -0.15
1.5 53bB 87aAB 93aA 80aA -0.38 -0.10 -0.03 -0.08
0.75 87aA 97aA 97aA 87aA 0.00 0.00 0.00 0.00
0 (CK) 87aA 97aA 97aA 87aA - - - -

D i R 3 I B9 FE{E Datums in the table are the average of three replications ; [G) 3] Fh AN 8] B4/ NG RS B2y 96 R 7E 0.05 F1 0. 01

IK-_I- 25 5+ B3 Different small letters and capitals in the same column indicate the significant differences at 0.05 and 0.01 levels, respectively.
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Table 3 Effect of essential oil from Conyza canadensis (L.) Cronq. on seed germination index of four species and allelopathic effect index!’

AR 1) 2 2F HEHL AN R RE b 5 248 B A BB U AR 2
Bl Seed germination index of different species Allelopathic effect index of seed germination index of different species
YRRE /o o T -] . ] .
Mg L0 e 2B iz ik 7 2B iz i
oncentration Brassica Brassica Triticum Sorghum Brassica Brassica Triticum Sorghum
chinensis pekinensis aestivum bicolor chinensis pekinensis aestivum bicolor
6.0 0.11cC 1.87bC 1.56¢cB 1.76¢cB -0.97 -0.60 -0.67 -0.51
3.0 2.11bB 2.31bBC 3.02bAB 2.54bcAB -0.51 -0.51 -0.36 -0.30
1.5 2.25bB 3.83aAB 4.45aA 3.03abAB -0.47 -0.19 -0.06 -0.16
0.75 3.83aA 4.61aA 4.58aA 3.6laA -0.10 -0.02 -0.03 0.00
0(CK) 4.28aA 4.72aA 4.72aA 3.62aA - - - -

D Ferh i 3 I EE 9 {H Datums in the table are the average of three replications ; [J)51 AR R B /NG RS /43 1 3R 78 0. 05 F10. 01

IR 25 5+ B3 Different small letters and capitals in the same column indicate the significant differences at 0.05 and 0.01 levels, respectively.

R4 NEERBR 4 FHEWHHERRKOZWRL BN S BELY

Table 4 Effect of essential oil from Conyza canadensis (L.) Cronq. on seedling root length of four species and allelopathic effect index!)

AR YIS EIRR S/ mm

N [RIAE 4y AR A AL BB N U R

i Seedling root length of different species Allelopathic effect index of seedling root length of different species
HEg - L7 g 13 I i 3 13 iz i
Concentration Brassica Brassica Triticum Sorghum Brassica Brassica Triticum Sorghum

chinensis pekinensis aestivum bicolor chinensts pekinensis aestivum bicolor

6.0 3.05dD 6.79bB 16.23eD 2.13cB -0.96 -0.90 -0.87 -0.96

3.0 25.74cC 26.26bB 42.98dC 8.03¢cB -0.69 -0.62 -0.67 -0.86

1.5 49.82bB 67.54aA 87.76cB 28.94bB -0.41 -0.03 -0.32 -0.50

0.75 73.65aA 68.51aA 106. 64bAB 57.16aA -0.13 -0.02 -0.17 -0.01

0(CK) 84.38aA 69.74aA 129.21aA 57.66aA - - - -

D i R 3 E E B9 FEY{E Datums in the table are the average of three replications ; [@) 51 AR [\ B/ NG TR S /43 3R 7 0. 05 F10. 01

IK- I 25 5+ B3 Different small letters and capitals in the same column indicate the significant differences at 0.05 and 0.01 levels, respectively.
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Table 5 Effect of essential oil from Conyza canadensis (L.) Cronq. on seedling height of four species and allelopathic effect index'’

NIRRT R R/ mm N [RVAEL A v ) A TR 1 B
g Seedling height of different species Allelopathic effect index of seedling height of different species
B -1 - - - = .
WL/ - L 3 [ N Te 3 M3 /N P
Concentration Brassica Brassica Triticum Sorghum Brassica Brassica Triticum Sorghum
chinensis pekinensis aestivum bicolor chinensis pekinensis aestivum bicolor
6.0 5.10bB 9.87cC 28.36dC 6.72¢B -0.77 -0.60 -0.75 -0.60
3.0 18.75aA 13.34bcBC ~ 57.57cB 7.11c¢B -0.17 -0.46 -0.49 -0.56
1.5 21.45aA 19.61abAB  93.27bA 11.81bAB -0.05 -0.21 -0.18 -0.28
0.75 21.99aA 20.23aAB 94.76bA 16.25aA -0.03 -0.19 -0.17 -0.01
0(CK) 22.57aA 24.89aA 113.91aA 16.38aA - - - -

D JerhdiE R 3 WE L U F-2{A Datums in the table are the average of three replications ; [a) %) Fp AN [R] i8/ NG TR S 2By 3678 7E 0.05 F1 0. 01
IK-_I- 25 5+ B3 Different small letters and capitals in the same column indicate the significant differences at 0.05 and 0.01 levels, respectively.

HIZR 5 ad m] DL, /NG BRIl AN () o 2 e 5 Ak B
TR L FSR /NS R B A0y vk i 114 A SR B A
By o (R, O BE SR R B A B vy A SRR U
B s HELE TG R, UL /INE FORS I X 3 A3
ZINZE S B Iy v M B A A B I A, LA A
FH 56 5 -5 0 8 i o A — R AR OGP, /i
BRI 4 AL A vk s )3 b A SR A 5 X 4
MR T I e A 28 R R ZF AR SO 4l i AR 1) AL
SN A —E

3 i Agin

AN E S5 R R 28/ FORT AL BRS 9 5k
ISR /N ey SR 1 AR e 28 R 2 MR ZF 48 B
4y PE AR R e S A b IR T X IR H AR bR 4 B
ZINSEE ORI o A R A B v AN R T R, L R AR
HWREE(0.75 g« L) /NEFDAE MW T 4 L9000
SEFEARIEAS | 55 0] R TE W35 22 S5 TR e Jo e vk
(6.0 g« L") /NEFDRGIMBZI T 4 DAY E FE R 1Y
0] AT 2 B 2 A 22 S, BN ORIl X 4
PRI 00 - 8 R RN 40 1 A K 3R — 2 11k
YRR, HX A A FH DR A B o3 o i 9 B2 1) i v
TR, X 5 A h AR SR AR Y 1) A R 4 ( Galinsoga
parviflora Cav.) 18} 15 % [ Crassocephalum crepidioides

(Benth.) S. Moore ) 25 Fh 2 X3 43 VE W 4k 8 FH A0 AfF
TR OIARML AN [ v B /N RS il X 4 bt
B 4 A W D0 22 F8 B 1 A IR A8 UG BOR —
SE Y28 S BRI B X o R, LR /N3 FORS Il B
WP R4 5, A R AR A JRAAON U 0T 26 KB4 8
W R/ INZE FORE T 4 Fh A AE P 9 AR
B A A T, ELS b £ P 1 5 B 15 /)8 2 BORS I
R 5 e R G o A [ o 2 A B /)N 3 K it 0 Atk
4 FAE ) 0 AR R iR 555 DRUAEL P i 2I B 5 6 1
ANTELTT S, e /NG BRIl X SR B A R SR
A UL IR O 32 50 o 5 e 5 S 19 &
RN GG SRl &, R R R A LR
Xof /NI FORE AR A T %) SR M S i | JFC 0 o ok
(IC,)2193.0 g - L7, FE[R]— B Y 1A [R) I
febnh  INEFRRI R I R ZF RS A KR
YA I R A — B, (ARG T 5 - e A R 2 8T R
TR Ay AR A X /N a2 R il Al T ) g R
e TR R AR LRI/ INE BRSO AR A AR
A R BRI IR T X060 &l B B o3 2B R Y S R
FH X — 1 BT, /1N 38 BRI AT A SR A ) Y5 o
N SOREIEA T E— 2L B I & R FHITSE

ST - BT 56 2 A 45 R R < /NI BRI
FEEEA 2,3-H -4 (3H) - WEEURER | o T
R A e X -B—4a B WO S5 B AL & P Al 4 28 4k



62 W) B8 IR 53R 5 o 4R

F19 %

Y, X I8 R F A — AR TR A U A A
Y, RT3t ] RER /N e fE B BT REIE I A AL
eI IFRo M A A A B9 2 T RO AR AR
P IEIN Z — o e /N3 ORIl B A B T P e 3 2
B — AR A FI e S LR AR S S R 4 1, HeAl
SEMLHA FFE— T

Sk

[1] Tworkoski T. Herbicide effects of essential oils[ J]. Weed Science,
2002, 50(4) . 425-431.

[2] Vyvyan J R. Allelochemicals as leads for new herbicides and agro-
chemicals[ J]. Tetrahedron, 2002, 58(9) : 1631-1646.

[3] Dudai N, Poljakoff-Mayber A, Mayer A M, et al. Essential oils as
allelochemicals and their potential use as bioherbicides[ J]. Journal
of Chemical Ecology, 1999, 25(5) : 1079-1089.

[4] Gauvrit C, Cabanne F. Oils for weed control: uses and mode of
action[ J]. Pesticide Science, 1993, 37(2): 147-153.

(51 rhEBEG D EAYEmEZN S PEEDE: BL e
[M]. Jbst: BleifcRt, 1985 348-350.

(6] EHMg. HEFEMY . EM[M]. Jbat. B, 2008
401.

(7] ZZE, =WRH, Wi, RIpTEYEE M. HBIRE: R
Jepalb 2 L, 2003 : 700-701.

[8] #L=x, & W, E K, % 1LHA 3 NARRIPXISEAR
PR BT [ 0], A9 BE U 5 PR &4 4R, 2010, 19(1)
86-91.

(91 WHDS, XIBAA, SEEIR. ARMEY/NEFRIRERIRLI].

PEdbAr 43R, 2007, 16(3) : 215-218.

FXGHE, &R, mRE, FOISRARMEY/N CELRY R

MRERRAE[J]. AR, 2010, 30(8) : 1966-1971.

FXGHE, B, WA, FOASRYANN CIE ML ERE )

AWFFELI]. Tl R, 2009, 18(5) : 46-51.

FXGHE, B, THA, F N CGERBYBRFEEENAEY

MELT]. AEPBTIRSFREEAR, 2006, 15(1) : 18-21.

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

WA, 2 M. AREY— ISR GEXMEY 707 R K
AR [T]. AUHR R 4l BARBRA AR, 2008, 27
(3): 187-190.

Weiss Y, Rubin B, Shulman A, et al. Determination of plant
resistance to carbamate herbicidal compounds inhibiting cell
division and early growth by seed and plantlets bioassays [ J ].
Nature Protocols, 2006, 1(5) : 2282-2287.

KL, X uk, BT R BRI M O e T i MY AL B Y
(I ——h3Fmak[ )], #iTikT, 2000, 31 (34 F]) . 105-
107.

Saxena A, Singh D V, Joshi N L. Autotoxic effects of pearl millet
aqueous extracts on seed germination and seedling growth [ J].
Journal of Arid Environments, 1996, 33(2) : 255-260.
Williamson G B, Richardson D. Bioassays for allelopathy: mea-
suring treatment responses with independent controls[ J ]. Journal of
Chemical Ecology, 1988, 14(1). 181-187.

e, X g, XBEREL BEEANT AR (M), 2 b bt B
£k, 2007 261-275.

AR, AL FERP AT M. Jbat. (= Tolk i ik,
2005 ; 273-277.

WA, SRR, AN, AP AATIM]. 2 . R R
DR, 2003 14-51.

FOLRE, REHE. AHLBUEMATM]. dbat: ATl ik,
2005 ; 130-160.

s, WO, BUE AR, . AR AR N b 85 R Y
W[ J]. AASAEAE, 2005, 24(12) ; 1459-1465.

FOE WYY N EE R[], WA IE 2 B
%, 2006, 27(2) : 80-81.

FRAESC, KARAE, X7, L A AR K R GR AR
[J]. "PEAFEH, 2007, 23(7) : 295-297.

FAERS. A AR B TEREAL [T ). (iR MO R, 2008,
38(3) . 84-88.

WO, 2 W, T R, B AR AR YA A R
KR PR AL AR IR A= 5E [(T]. R R S R E 4,
2010, 19(2) . 48-53, 91.



