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Identification and allelopathy on the decomposition products from

soybean stubs
HAN Li-Mei', WANG Shu-Qi',JU Hui-Yan', YAN Xue’, YAN Fei', YANG Zhen-Ming'

(1. Agronomy Department of the Quartermaster University of PLA.Changchun 130062,China;2. Norman Bethune Univer-
sity of Medical Sciences;Changchun 130021 ,China)

Abstract: Acid and basic components of organic compounds from soybean stubs decomposed for two weeks
and four weeks in culture experiments were identificated and the allelopathy of compounds from the decom-
posed stubs for two weeks, four weeks and eight weeks was studied by GC-MS analysis. The results
showed that the decomposition products from soybean stubs (including organic compounds in rhizosphere
soil )were abundant,and they included organic acids,ester,alcohol,aldehydes ,phenol,acetone and hydrocar-
bon. Some of them are allelochemicals and some organic compounds had not been documented as allelo-
chemicals yet. There were definite differences in organic compounds from different decomposition time.
Acid and basic components from soybean stubs decomposed for two weeks ,four weeks and eight weeks all
inhibited the germination of soybean seeds and radicle growth. The differences of radicle length were signif-
icant between the group treated with the components from decomposed soybean stubs and control group.
Allelopathy inhibition of acid components is stronger than that of basic components. In addition.some ac-
tions of the decomposition products from soybean stubs in continuous cropping barriers were discussed.
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Table 1 The results of F test of radicle length in stubs decomposition experiment
2 2 Weeks 4.8 4,8 Weeks
Source DF Ia Foos Fo.o Source DF F Fo.os Fo.o
Treatment 4 8.67 % x  3.48 5.99 Treatment 7 7.10% % 3.50 6.19
Error 10 Error 8
Total 14 Total 15
2 PLSD L15]
Table 2 The results of PLSD test of radicle length in stubs decomposition experiment
2 2 Weeks 4,8 4,8 Weeks
Treatment Average Treatment Average
(cm) (cm)
Control 3.97 (a A) Stubs control pH2 (4 Weeks) 5.28 (a A)
Stubs control  pHI12 3.47 (a AB) Control 4.70 (ab AB)
Stubs control  pH2 3.17(ab ABC) Stubs control pH12 (4 Weeks) 3.81 (bc AB)
Stubs pH12 2. 21(bc BC) Stubs pH12 (8 Weeks) 3.54 (¢ B)
Stubs pH2 1. 80 (c C) Stubs pH12 (4 Weeks) 3.46 (¢ B)
Stubs pH7 (8 Weeks) 3.44 (¢ B)
Stubs pH2 (8 Weeks) 3.21 (e B)
Stubs pH2 (4 Weeks) 3.16 (c B)
2.2 MS-GC
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Table 3 The decomposition products of soybean stubs (2 weeks,pH 2)
Stubs control Decomposition products of stubs
Acids Acids
Propanedioic élLtid . ) Acetic acid
3 tlr,o_ZfBenzenedlcarboxyllc, 3-ni-| Propanedioic acid
Ester ) ) 3 1, 2-Benzenedicarboxtlic acid, 3-
(Z)-9- gfe(x);:;ltiienmc acid ( Z ), mitro-
Alcohol Alcohol
1- 1-Octanol 2- -1- 1-Heptanol ., 2-propyl-
2- -1- 1-Octanol , 2-butyl- 1- 1-Tetraconsanol
2- -1- 1-Decanol , 2-ethyl- 1- 1-Octadecanol
2- -1- 1-Hexadecanol , 2-methyl- 1- 1-octadecanethiol
1- 1-Octadecanol 1- 1-hexacosanol
1- 1-Eicosanol Hydrocarbon
Hydrocarbon Cyclopentane , pentyl-
2- -2- Butane, 2-iodo-2methyl- 3 "2, T Octane, 3-ethyl-2,7-dimethyl-
Cyclopentane ,decyl- 3,7- Nonane, 3, 7-dimethyl-
(3- Cyclopentane, (3-methylbutyl)- Undecane
5-(2- Nonane , 5- (2-methylpropyl- 6- Undecane , 6-methyl-
2,10- Undecane, 2,10-dimethyl- 2,5- Undecane, 2, 5-dimethyl-
3,7- Undecane, 3, 7-dimethyl- 1- -2- Undecane, 1-iodo-2-methyl-
1- -2- 1-Todo-2-mthyl-,undecane Dodecane
Dodecame 2,10- Dodecane, 2-10-dimethyl-
2,6511- Dodecane,2,6,11-trimethyl- 2,6,11- Dodecane,2,6,11-trimethyl-
2- Tridecane, 2-methyl- Tridecane
1- - Tridecane, 1-iodo- 2- Tridecane, 2-methyl-
Hexadecane Hexadecane
1- Hexadecane , 1-chloro- 1,1- «( ) Hexabecane, 1,1-bis
7- Hexadecane, 7-methyl- (dodecyloxy)-
Heptadecane 1- Hexadecane, 1-chloro-
6- Octadecane , 6-methyl- 1-( ) Octadecane, 1-(ethenyloxy)-
1-( Octadecane, 1-(ethenyloxy)- Heptacosane
10- Eicosane, 10-methyl- Octacosane
Pentacosane Dotriacotane
1- Docosene s 1-chloro- (E)-3- 3-Eicosene, (E)-
4- -1- 1-undecene, 4-methyl- 1- 1-Hexacosene
4 “ 7 s
) s
s s s s o
2 . s
3.2
GC-MS s s
s o 2 NS
s 2 4
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Table 4 The decomposition products of soybean stubs (2 weeks,pH 12)

Stubs control

Decomposition products of stubs

Acids

Propanedioic acid
1, 2-Benzenedicarboxylic, 3-ni-|

Acids

Propanedioic acid

3 tro- 3 1, 2-Benzenedicarboxylic, 3-ni-
Alcohol tro-
Cyclohexanol .dodecyl- Alcohol
2- -1- 1-Octanol, 2-butyl- Cyclohexanol ,dodecyl-
2- -1- 1-Decanol , 2-butyl- 2- -1- 1-Octanol , 2-butyl-
1- 1-hexacosanol 1- 1-Octadecanol 1- 1-Octadecanol
1- 1-Eicosanol 1- 1-Tetracosanol 1- 1-Eicosanol
Benzene Benzene
Benzene ,undecyl- Benzene ,undecyl-
Benzene ,dodecyl- Benzene, tridecyl-
Benzene, tridecyl- Benzene , tetradecyl-
Hydrocarbon Hydrocarbon
Decane Oxirane,tetradecyl-
Oxirane, tetradecyl- 5-(2- ) Nonane , 5- (2-methylpropyl)-
5-(2- ) Nonane , 5- (2-methylpropyl)- 2,2- Decane, 2, 2-dimethyl-
2,9- Decane,2,9-dimethyl- (E)-8- -4- 4-Decane, 8-methyl-, (E)
(E)-8- -4- 4-Decane , 8-methyl-, (E) 3- Undecane, 3-methylene-
3- Undecane, 3-methylene- 6,6- Undecane, 6, 6-dimethyl-
6.6- Undecane , 6, 6-dimethyl- Dodecane
3,7- Undecane, 3, 7-dimethyl- Dodecane, phenyl-
Dodecane Dodecane,phenyl- | 2,6,10- Dodecane,2,6,10-trimethyl-
2,6,10- Dodecane,2,6,10-trimethyl- 2- Tridecane, 2-methyl-
6- Tridecane, 6-methyl- 6- Tridecane, 6-methyl-
2- Tridecane , 2-methyl- Pentadecane
Pentadecane Hexadecane Hexadecane
1- - Hexadecane, 1-chloro- 1- - Hexadecane, 1-chloro-
Octadecane Octadecane
1- Octadecane, 1-(ethenylox)- 1- Octadecane, 1-(ethenylox)-
Dotriacontane Dotriacontane
4- Undecene , 4-methyl- 4- 1-Undecene, 4-methyl-
3.3
[19] ,
s o s s
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Table 5 The decomposition products of stubs (4 weeks,pH 2)
Stubs control Decomposition products of stubs
Alcohol Alcohol
2-( ) Ethanol, 2- (dodecyloxy)- 2-( ) Ethanol, 2- (tetradecyloxy)-
2-( ) Ethanol, 2-(octadecyloxy)- 2-( ) Ethanol, 2-(dodecyloxy)-
2- -1- 1-Decanol , 2-hexyl- 2,2- -1- 1-Propanol, 2, 2-dimethyl-
1- 1-Heneicosanol 2- -1- 1-Decanol , 2-hexyl-
1- 1-Octadecanethio 2- -1- 1-Hexadecanol , 2-methyl-
1- 1-Docosanethiol 3,7,11,15- -1-  1-Hexadecanol,3,7,11,15-
Phytol 1-Hexadecanol = 1- 1-Heptadecanol
Ester 1- 1-Heneicosanol
Dibutyl phthalate 1- 1-Hexacosanol
Acetone 1- 1-Octadecanethiol
2,2- -3- 2, 2-Dimethyl-3-octanone Ester
Hydrocarbon Dibutyl phthalate
2+2+5,5- Hexane,2,2,5,5-tetramethyl- s Acetone, Aldehydes
Heptane 2,2- -3- 2, 2-Dimethyl-3-octanone
1- -2- Decane, 1-bromo-2-methyl- Tetradecanal
2,9- Undecane, 2,9-dimethyl- Phenyl
2,4~ Undecane,2,4-dimethyl- 4- Phenol, 4-methyl-
1.17- Dodecane, 1,1’-oxybis- Hydrocarbon
Tetradecane Heptane
2,6,10- Tetradecane,?2,6,10-trimethyl- | 4- -2+2,6,6- Heptane, 4-ethyl-2, 2, 6, 6-te-
Pentadecane trameth
1- Nonadecane, 1-chloro- 2525355~ Heptane,2,2,3,5-tetramethyl-
2.6,10- Pentadecane,2,6,10-trimethyl- | 2,4,6- Octane, 2,4 ,6-trimethyl-
Pentadecane, 2, 6, 10, 14-teram-| 4,5- Nonane .4 ,5-dimethyl-
2,6,10,14-
ethyl- Decane
Hexadecan 2,10- Undecane,2,10-dimethyl-
2.6.10.14- Hexadecane, 2, 6,10, 14-tetram- Dodecane
e ethyl- 1.1 Dodecane, 1,1’-oxybis-
1- Hexadecane, 1-chloro- 3- Dodecane , 3-methyl-
Cyclohexadecane Tridecane Tetradecane
Heptadecane 1.7.,11- Cyclotetradecane, 1, 7, 11-
3- Heptadecane, 3-methyl- trimethyl
Octadecane Pentadecane
1- Octadecane, 1-chloro- 2,6,10,14- Hexadecane, 2, 6, 10, 14-tetram-
Nonadecane Eicosane ethyl
Heney:osane 1,2- Cyclohexadecane, 1, 2-diethyl-
11- Heneicosane, 11-cyclopentyl-
Docosane 1- 1-Hexadecane , 1-chloro-
1- 1-Bromodocosane 9- Heptadecane,9-octyl-
Tricosane 1- Octadecane, 1-chloro-
Pentacosane 1- - Octadecane, 1-iodo-
Pentacosane 1- Octadecane, 1-chloro-
1- Heptacosane, 1-chloro- 1- Nonadecane, 1-chloro-
Octacosane Eicosane Heneicosane
Cyclooctacosane 11- Docosane, 11-butyl-
Hentriacontane Tricosane Pentacosane
Tetratriacontane Hexacosane Heptacosane
Pentacosane Octacosane Cyclooctacosane
2 74 2-Methyl-Z-4-tetradecene Triacontane Tetratriacontane
1- 1-Hexadecene Ht?)‘(adecane
1- 1-Heptadecene 1- 1-Tetradecene
2- -7- 1-Methyl-7-nonadecene 1- 1-Pentadecene
1- 1-Tricosene 1- 1-Hexadecene
(Z)-9- 9-Tricosene, (Z)- Z-8- Z-8-Hexadecene
1 1-Hexacosanol 2- -E-7- 2-Methyl-E-7-hexadecene
Decompostion products of suds - 1-Pentadecene
Acids 1- 1-Octadecene
2-TFA- Propenoic acid, 2-TFA-amin 1- ]*No'nadecene
Butanoic acid (Z)-9- 9*T'r1cosene, (Z)-
3- Butanoic acid, 3-methyl- 1- 1-Eicosene
. . 1- 1-Hexacosanol
2- Butanoic acid, 2-methyl- N
Heptafluorobutyric acid 4- -3- 4-Chlorobuten-3-yne
ptafluorobutyric ac
. . Others
Pentanoic acid Indol B | nitril
3- -4- 2-Methylpent-4-enoic acid naote enzyl nitrile
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Table 6 The decomposition products of stubs (4 weeks,pH 12)

Stubs control

Decomposition products of stubs

2 -1-
2 -1-

2,6~
3,7-

1,1°-

1,7,11-

3-
2,6,10-

2,6,10,14-

1-

2,6,10,14-

Acids

Benzoic acid ,
2-mercapto-5-methoxy
Alcohol

Ethanol, 2- (tetradecyloxy)-
Ethanol, 2- (octadecyloxy)-
1-Decanol . 2-hexyl-
1-Hexadecanol , 2-methyl-
1-Heneicosanol
1-Hentetracontanol
1-Octadecanethiol

Ester

1-Docosanol ,acetate
Hydrocarbon

Octane, 2, 6-dimethyl-
Decane, 3,7-dimethyl-
Decane, 1-bromo-2-methyl-
Dodecane
Dodecane,1,1’-oxybis-
Tritetracontane
Tetradecane
Cyclotetradecane
1,7,11-trimethyl-
Pentadecane

Octadecane , 3-methyl-
Pentadecane,2,6,10-trimethyl-
Pentadecane, 2, 6, 10, 14-teram-|
ethyl-

Hexadecan

Hexadecane , 1-chloro-
Hexadecane, 2, 6, 10, 14-tetram-|
ethyl-

Cyclohexadecane
Heptadecane

Heptadecane, 3-methyl-
Heptadecane, 8, 8-dipentyl-
Octadecane

Octadecane, 1-chloro-
Octadecane , 2-chloro-
Nonadecane

Eicosane

Heneicosane

Docosane

Tetracosane

Pentacosane

Hexacosane

Hexacosane, 9-octyl-
Cyclooctacosane
Tetratriacontane
1-Pentadecene’
1-Octadecene

1-Eicosene

1-Docosene

1-Hexacosene

2,2,3,4-
4-

Trdecane

1.7,11-

Nonadecane
Cycloe-
icosane
9-
2
Tetracosane

3,5,14-

1- 1-Hexadecene
(Z)-3-

1- 1-Octadecene
1- 1-Docosene

Acids

1-Heneicosyl {formate
Alcohol

Ethanol, 2- (tetradecy10xy)-
Ethanol, 2- (octadecyloxy)-
1-Decanol , 2-hexyl-
1-Hexadecanol , 2-methyl-
1-Heneicosanol
1-Octadecanethiol

Phytol

Ester

1-Docosanol ,acetate
Acetone

2, 2-Dimethyl-3-octanone

Methylene chloride

Hydrocarbon

Oxirane, tridecyl-

Pentane,2,2,3,4-tetranethyl-

Octane, 4-ethyl-

Undecane, 2, 4-dimethyl-

Undecane, 2, 9-dimethyl-

Undecane, 2, 9-dimethyl-

Dodecane, 1-fluoro-

Dodecane, 1,1’-oxybis-

Undecane, 2,4-dimethyl-
Tetradecane

Cyclotetradecane

Hexadecane, 2, 6, 10-tetram-

ethyl—

Pentadecane

3-methyl Pentadecane

Nonadecane, 1-chloro-

Pentadecane,2,6,10-trimethyl-

Hexadecane

Hexadecane, 2, 6,10, 14-tetram-

ethyl-

Hexadecane, 1-chloro-

Heptadecane

Heptadecane, 2-methyl-

Heptadedcane, 8, 8-dipentyl-

Cyclohexadecane

Octadecane

Octadecane , 3-methyl-
Eicosane

Heneicosane

Docosane , 9-butyl-
Tricosane, 2-methyl-
Pentacosane
Heptacosane
Heptacosane, 2-methyl-
Tetratriacontane
Hexatriacontane
Tetracontane, 3,5, 14-trimethyl-
1- 1-Heptadecene
3-Heptadecene, (Z)-
1- 1-Eicosene
1- 1-Hexacosene
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