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Allelopathy of Ageratum conyzoides . Transformation of Main

Allelochemical in the Soil
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Abstract: Under treatment condition of volatile oil from Ageratum conyzoides, the germination rate, fatty
and protein enzymes, soluble protein of seed., root length, shoot height, chlorophyll content, the number
of nodule of seedling and the number of branch. peg and pod as well as flowering period of peanut were
tested and determined. All items and indexes demonstrated that the germination, growth and development
of peanut were inhibited by volatile oil from A. conyzoides in the field. Obviously. allelopathic effects of
volatile oil from A. conyzoides on peanut correlated with effective concentrations and active status of
allelochemicals from wvolatile oil in the soil. Further research results by HPLC revealed that
ageratochromene of main allelochemical from volatile oil firstly polymerized into dimers and depolymerized
after 26 days under high organic matter and the fertility of soil, and then degraded gradually into benzoic
acid and its derivatives, 2-methyl-propanoic acid and acetic acid after 34 days. However, ageratochromene
had no polymerization and directly degraded into benzoic acid and its derivatives, 2-methyl-propanoic acid
and acetic acid under low organic matter and the fertility of soil within 18 days. The results showed that
transformation of ageratochromene in the soil were different and correlated significantly with organic
matter and the fertility of soil. Dimers of transformation from ageratochromene in the soil were isolated
and identified by means of LC/MS and NMR. Bioassay of ageratochromene and its transformation

compounds in the soil on peanut and ryegrass showed that ageratochromene, benzoic acid and its
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derivatives inhibited significantly the growth of seedlings. However, dimers of ageratochromene had no
inhibitory activities on the growth of peanut and ryegrass.

Key words :volatile oil of A. conyzoides; ageratochromene; transformation; dimer; soil
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1
Table 1 Organic matter and the fertility of soil

Ttem Organic matter Total N Available N Total P Available P Total K Available K
(g/kg) (g/kg) (mg/g) (g/kg) (mg/kg) (g/kg) (mg/kg)
A Soil A 22.03 1.71 40.79 0.23 13. 80 12.9 102. 5
B Soil B 6.12 0. 29 0. 88 0.49 0.15 0.58 2.01
18d~22d Finnigan-TSQ-7000  LC/MS
,L.C HPLC.MS :El , 70ev s 35-500amu ,
G1036A NIST Structure Database . .
18d~22d ,  Hitachii L7100 HPLC
LC/MS . :Phenomenex Prodigy C18 (25X
2cm) , 35% 65 % s 2ml/min, 300ul, 265nm, HPLC
s s CDCl3(
) . (NMR) R .
1.4
[1] s [7
[8] 5 [2~5]
1.5
(RI : response index )"
RI B SPSS10. 0 B
2.1
:D
;@ , s )
R . «C 2
o : 12d B
( 80%%) s
EIREIN
2.2
s , HPLC
C D, s
, 22d B :26d
,34d o



1186

2

Table 2 Allelopathic effects of volatile oil from A. conyzoides on peanut in the soil

22

Growth stages Items Treatments Control
Germination Germination rate (%) 90+1. 34 10040. 00
Fatty enzyme (unit) 0.246+0.001b 1.148+0. 026a
Protein enzyme(mg/(g * h)) 0.012140. 000b 0.0324+0.001a
Soluble protein(mg/ml) 2.37440.024a 2.38640. 186a
Vegetative Root length(cm) 12.17+0.23b 14.23+0. 36a
Shoot height (cm) 29.3841.59b 32.46+1. 24a
Number of nodules 50. 674 1. 25a 41.3442.03b
Chlorophyll content (mg/1) 50.3942. 46b 58.4242.58a
Reproductive Number of branches 5.64+2.01b 8.52+1.26a
Number of pegs 12.31£1.87b 16.12+1.45a
Flowering period (d) 32+ 3a 20+2b
Number of pods 5.44+1.20b 7.124+1.23a
% 3 + s 0.05 Data are mean of three

replicates and + standard errors. It means no different at 0. 05 level as the same letter on a row
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Fig. 2 HPLC chromatogram of ageratochromene in soil after 22 days

' Moo | MO
$
[ I ]\__-— Ha
Med Hb +
MeO Ha
MeO
MeO
MeD

A B

(CHSO’"—Q_C"O“ + CHiCHCOOH + CH;COOH
n=10-3 G

3
Fig. 3 Transformation of ageratochromene in the soil
22d s g
350
o 26d s §3°°
250
’ 200
. 150
:26d § -
50
-
b 2 6 10 14 18 22 26 30 34 I8 42 46
1) EEHi] Time fd)
34d - BALBIR Ageratochromens = —3#k Dimers
° + M#E5F Degraded molocules
. 34d
° 4
* Fig.4 Relation between content and period of
CO. H:0. ’ ageratochromene and its transformation chemicals
s under high organic matter and nutrient soil
9, o
2.4
2- N °
\2- N o



1188 22

3 (RI£+SE)

Table 3 Effect of ageratochromene and its transformation products on the growth of seedling in the soil

Peanut Ryegrass
Chemicals . . . .
Root length Shoot heigh Chlorophyll Root lengtht Shoot heigh Chlorophyll
—0.47+0.02a —0.4940.03b —0.27+0.04b —0.57£0.06a —0.5240.03a —0.33+0.06ab
Ageratochromene

ADimer A —0.05+0. 03¢ 0.02+0.01c 0.04+0.02¢c —0.044+0.02¢ 0.07+0.02¢c —0.0340.02¢
BDimer B 0.11+0. 04c 0.0340.02¢c —0.02£0.01c 0.02+0.01c 0.0440.02c —0.02£0.0lc
Benzoic acid —0.424+0.03a —0.4240.02a —0.3140.04b —0.5240.02a —0.4540.05a —0.24+0.04a

—0.57+0.02b —0.5140.03b —0.234+0.06b —0.60+0.04a —0.58+0.04b —0.3440.04b

p-methoxyl benzoic acid

3 + s 0. 05 Data are the mean

value of three replicates and +standard errors, it means no different at 0. 05 level as the same letters on a column

3
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