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Abstract: Rice (Oryza sativa 1..) production is often characterized by a heavy application of herbicides. which may cause
environmental problems, while rice allelopathy can potentially be used to improve weed management. This allelopathy can be
achieved by the allelochemicals produced by released from living rice roots. Therefore, searching for the allelochemicals from
rice has been extensively studied. A range of phenolic acids, such as p-hydroxybenzoic, vanillic, p-coumaric and ferulic acids,
were identified as the primary allelochemicals in rice root exudates but are unlikely to explain rice allelopathy, since their
concentrations in soil never reach phytotoxic levels. More recently, an increasing number of studies have shown that some
flavones, diterpenes, and other types of compounds are potent allelochemicals in rice. In this study. non-phenolic
allelochemicals 7-methoxyhydroxamic and hydroxamic acids, 3-isopropyl-5- acetoxycyclohexene-2-one-1, momilactone A,
momilactone B, and 5,7.4'-trihydroxy-3',5 -dimethoxyflavone, were identified from the root exudates of an allelopathic rice
accession PI312777 by means of LC/MS. Further studies with continuous root exudates trapping system (CRETS) and direct
resin adsorption methods showed that these compounds were released from the living roots of P1312777 seedling after 10 days

of its transplanting, and their concentrations were ranged from 5~ 19 pmol/L. by HPLC quantitative analyses. Bioassays
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indicated that all of these compounds at their released concentrations could inhibit the growth of weeds Echinochloa crus-galli
and Cyperus difformis associated with rice, and their equimolar mixtures had a much stronger inhibitory activity than their
individuals. In addition, the weed-suppressive activity of these compounds was varied with the media of bioassays. It was much
stronger in pot culture with soil than in Petri dish with filter paper, suggesting that microorganisms could biodegrad root
exudates, and hence, the weed-suppressive activity of the allelochemicals were enhanced. This study also showed that the
concentrations of non-phenolic allelochemicals in rice root exudates were obviously depended on collection methods, suggesting
that how to trap and identify the active allelochemicals in rice root exudates should be the priority in the future research on rice
allelopathy. So far, there has been limited success in finding allelochemicals whih can really explain the allelopathic action in
the field. Therefore, it is needed to further clarify the chemical principles and release mechanisms of rice allelochemicals.
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Table 1 The concentration of non-phenolic allelochemicals from rice
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(CgH,O,N,M181). 3,3- -5-
-1(C Hs05,M196),  4,5,7,4'- -3",5'- Allelochemical CRETS Direct adsorption
(C;H,;,0;,M330),  5.Momilactone B(CyH,0,,M330) - 5. 1-4-0. 92 9.2-1. 1b
. ACCAHL O M 7-Methoxydroxamic acid - -
s act 220H 26053 M 3 s o L
6;Momilactone A (CyH: 314) 2 Hydroxamic acid 6.2+0. 6a 11.34+1.7b
’ Cyclohexenone * 4.74+0.9a 6.840.7b
Flavone * * 7.8+1.1a 13.2+1.2b
B Momilactone B 13.941.7a 18.7+2.9b
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Fig. 2 Structures of non-phenolic allelochemicals from rice root exudates
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Table 2 Inhibition of non-phenlic allelochemicals from rice root exudates on E. crus-galli and C. difformis (%)
E. crus-galli C. difformis
Allelochemical Concentration(pzmol /L) oo .
Petri dish Pot culture Petri dish Pot culture
7- 7-Methoxydroxamic acid 5 5.2+0.7a 3.3%+0.5b 7.641. 5¢ 5.7+1.9a
Hydroxamic acid 10 6.3+1. 1a 5.141. 0ab 9.1£1. 3¢ 8. 642. 4c
Cyclohexenone 5 3.5+0. 6a 2.040.4b 2.2+0.7b 2.040. 6b
Flavone 10 15.942. 0a 11.9+1.8b 19.34+2. 6¢ 15.942.9a
B Momilactone B 15 19.9+3. 1a 14.6+2.5b 15.8+3.1b 11. 842. 4c
A Momilactone A 15 27.1+3. 4a 20.943.1b 20.643.2b 19.4+2.7b
* * Equimolar mixture 12 47.2+8. la 40.9+5. 3a 39.345.8ab  33.5+£2.8b
* 1 Based on the concentrations of each allelochemical released from rice root exudates on table
1; * % 6 2 pmol /L ( 12 pmol/L ) The mixture of 6 allelochemicals with 2 pmol/L (a total of 12 pmol/L);
1 Other remarks were the same as table 1 footnotes
3
P1312777 N >
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