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Autotoxicity of water extracts from rhizosphere soil of cultivated Angelica sinensis

and identification of their allelopathic compounds
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Abstract: Objective To explore the relationship between continuous cropping obstacle and autotoxicr
ty of Angelica sinensis, autotoxic effect and organic compounds of rhizosphere soil water extract were de
termined. Methods Distilled water (CK), water extract of rhizosphere soil (100, 125, 250, and 500 mg/
mL) were applied to testing their effect on early development of A. sinensis. Seed germination rate, germr
nation index, elongation of radicle and embryo were recorded, and GGMS was conducted for the com-
pound identification in the extract. Results The water extract at concentraion as low as 125 mg/mL sig
nificantly inhibited the germination and seedling growth of A. sinensis, and this inhibitory effect generally
increased with the increase of the concentration of water extracts. Seventeen compounds in rhizosphere soil
water extract were identified, including organic acids, ketones, aldehydes, esters, and hydrocarbons,
most of them are allelophathic substance. Conclusion W ater extracts from A. sinensis rhizosphere soil
have inhibitory effects on A. sinensis germination and seedling growth, and this inhibitory effect generally
increased with the increases of the water extract concentration at a certain ranges. In conclusion, there is
autotoxicity in continuous cropping of A. sinensis, which is one of the causes of problems associated with
the continuous cropping obstacle of a single plant species.
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Fig. 1 Influence of aqueous extracts from A. sinensis rhizosphere soil with different concentration
on germination rate, germination index, length of radicle and embryo
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Fig. 2 GC MS Chromatogram of ethyl acetate extraction
of rhizosphere soil of A. sinensis 17
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Table1 Compounds in extract of rhizosphere soil
of A. sinensis identified by GC MS ’
2 2
t/min ! %
2 9 C4HgO- 4 30
2 40 C12Hao Or 12 11
10 83 Ci1Ha2 O 283
10 98 Ci1 Hoa Op 0 62
11. 57 3,4 CioH120 043 [17]
12 28 CiaHzo 1 74
12 49 2 -3,5 Ci3 Hao 1. 49 ,
13 00 Cia Hags O 6 28
1317 Ci6H32 O 573 5
14 69 Ci6Hap Oy 5 68 3. 2
14 95 Ci6H32 Op 3
15 14 C17H34 04 371 s
16 55 2 () Ci3H240 255
16 77 Ci6H30 02 265 ,
16 95 2,6 Ci9 Hyo Q87 , 125
19 60 Cao Haz 520
23 10 2 Ci6H30p 2 9% mg/mL
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