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Advances of research on allelopathic potential in compositae

ZHOU Kai, GUO Wei-Ming ", XU Ying-Chun (College of Horticulture. Nanjing Agricultural Universitys Nanjing 210095,
China). Acta Ecologica Sinica,2004.24(8) :1776~1784.

Abstract: Recent advances on allelopathic potential of different genera and species belonging to Compositae family were
reviewed. Allelopathic potential had been confirmed in more than 39 genera and many different species of Compositae,
especially in Solidago, Helianthus, Ageratum, Parthenium, Artemisia. The allelochemicals identified from different parts of
Compositae plant included mainly terpenoids. polyacetylenes, phenolics. organic acids, which inhibited or stimulated the
growth of certain treated plants. Their possible mechanisms of the action were discussed, including damage to cell membrane
stability and disturbance of plant-water relationships in hibition of the oxidative phosphorylation, promotion or retardarce of
chlorophyll synthesis, influence upon absorbance and utilization of mineral elements. Prospects the using some allelochemicals
as plant growth regulators, natural herbicides. pesticides or leads for a synthetic herbicides and pesticides were discussed. It
was expected the allelopathic potential of Compositae families might play an important role in the biocontrol of the overspread
of exotic weed and maintenance of ecosystem balances.

Based on current progress, allelopathic research trends in Compositae plant in the future would focused as following (1)
approach of biochemistry synthesize pathways and the key enzymes of allelochemicals; (2) investigation and evaluation of
compositae germplasm of allelopathic potential; (3) evolvement of allelopathy in natural ecosystem; (4) biochemistry
mechanisms of autotoxicity and the strategies to overcome in some important species; (5) gene clone encoding the key enzymes
of allelochemicals, further transgenes and the study of the gene expression in target species; and (6) research and application

for allelopathy in sustainable developmental agriculture, especially as natural herbicide and pesticide models.
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Table 1 Some genera and species with demonstrated allelopathic potential
Genera Species Release pathways Allelochemicals Allelopathic potential Reference
9- - sesquiterpene lactones, ( Pisum sativum ) . [3]
Eupatorium E. adenophorum sesquiterpenes, flavonoids. flavones — ( Trifolium repens ). ( Rumex [4]
and essential oils 5,6, 7,3, 4’,5~  nepalensis) s (Asparagus
E. odoratum hexametoxyflavone of finalis)
E. maximiliani [5]
6,7- AL 455 (Echinochloa crusgalli) [6]
Ageratum A. conyzoides 22- -3B- 3 ' it (Raphanus sativus) . (Lycopersicon [7]
N A V3.3 esculentum) | (Lolium perenne) [8]
-5- S
mikanolide ,dihydromikanolide S. aureus  C. albicans ; [9]
Mikania M. cordata Caffeic acid,
p-hydroxybenzaldehyde, resorcinol, . (Brassica campestris)
M. micrantha vanillic acid.
M. glomerata courmarin
Heliannuols N . N . ( Erigeron [10]
Helianthus H. annuus canadensis) | .
H. argopyllus lepidimoide (chromene) Orobanche cumana [11]
H. tuberosus P (trans, trans- Azukia angulariz
H. rigidus germacranolides)
P. hysterophorus ambrosin P. palmeri [12]
Parthenium damisne
P. argentatum parthenine Amaranthus — palmeri A. [13]
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1
Genera Species Release pathways Allelochemicals Allelopathic potential Reference
A. confertiflora Confertiflorin (Oryza sativa) [14]
A. cumenensis Ambrosic acid (Glycine soja) (Zea
Ambrosia mays)
A. artemisiifolia N N A. retroflexus [15]
A. trifida N N
A. psilostachya
A. elatior
X. strumarium N N [16]
Xanthium
Phenylheptatriyne [17]
Bidens B. pilosa
R. occidentalis N N (Cucumis sativus) [18]
Rudbeckia R. hipta
W. chinensis Oxidoisotrilobolide-6-o-isobutyrate . [19]
Wedelia W. biflora Trilobolide-6-o-isobutyrate [20]
G. parviflora Candida albicans Cladosporium [17]
Galinsoga cucumerinum
C. caudatus Phenylpropane derivatives A. hypochondriacus [21]
Cosmos C. pringlei Sesquiterpene lactones
C. sumatrensis Phenylpropanoids Pinus patula [22]
Conyza
A. herba-alba Artemisinin (Spirodele polyrrhiza)
Artemisia A. tridentata Pseudoguaianoides [23]
A. maritima L.
A. princeps
A. californica
A. vulgaris
A. ordosica Helianthemum squamatum [24]
A. annua Terpenoids
(Pyrethrin) [25]
Chrysanthemum C. cinerariaefol-um
C. vulgare
Sesquiterpene lactones [26]
Ajania A. tenuifolia
[27]
Matricaria M. inodora [28]
[29]
Carduus C. nutans L. [30]
E. echinatus 2,2":5,2"-terthienyl. [31]
Echinops E. pappii
Lepidimoide . . (Pisum sativum) [32]
Arctium A. lappa N (A.
caudatus)
C. arvense (Arachis hypogaea) [33]
Cirsium C. wvulgare [34]
C. repens Eupatoriochromene [35]
Centaurea C. diffusa encecalin (Beta vulgaris) [28]
C. maculosa (-)-catechin (Arabidosis thaliana)
C. solstitialis
S. lappa Costunolide ( ) Phaseolus aureus [36]
Saussurea
L. sativa Lepidimoide [32]
Lactuca
[37]
Hieracium H. umbellatum
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1
Genera Species Release pathways Allelochemicals Allelopathic potential Reference
S. jacobaea [38]
Senecio
A. tataricus [10]
Aster
E. canadensis (5-Butyl-3-ox0-2, 3-dihydrofuran-2- [39]
Erigeron E. annuus yD-acetic acid
S. spp dehydromatricaria; lepidimoide [40]
Solidago acetylenes; phenolics; terpenoids; [41]
sesquiterpene lactone; flavonoides
lactones [42]
ITnula phenolics ,ononin, hesperidin . A. retroflexus . A.
1. thapsoides . . . .
retroflexus — Chenopodium strictum
1. helenium
(caffeic acid) (Euphorbia esula) R [43]
Pluchea P. lanceolata
[44]
Antennaria A. microphylla
triterpene alcohols [45]
Calendula C. officinalis
stigmastane-type steroid glucoside [46]
Vernonia V. esculenta
H. amarum [47]
Helenium
T. erecta .aromaticin . [48]
Tagetes T. patula mexicannin | ., heleniamarin.,
T. minuta hispidulin, phenolics
E. alba (a- terthienyl) [49]
Eclipta
C. intybus sesquiterpene lactones [50]
Cichorium
E. graminifolia N [51]
Euthamia
2
) (dehydromatricaria ester) (Asparagus offinalis) s
( ) b,
s C (dehydrozaluzanin C), (Cucumis sativus) \ ,
b C 9 b
;  Barkosky [ (Caffeic acid) (Euphorbia esula) ( )
; Ls4] (A. conyzoides) I (precocene 1 ). I (precocene
1) 3,3- -5- (3,3-dimethyl-5-tert-butylindenone) \
s ; (Centaurea maculosa) ((-)-catechin)
(Arabidosis thaliana) (stress messengers) s s
fesl, : (D GA ;
3 (2) 3 (3) ; (4) H s
L6571 (5) ATP s s ; (6)
s o (parthenine)
Losly (Artemisia annua) (artemisinin) Lol
[60 ; (ferulic acid) 0
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