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Rice allelopathy for the development of the sustainable agriculture
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Allelopathic activity of rice plants showed 5.3- to 6.3-fold increases when
rice and barnyard grass were grown together. Root exudates of barnyard grass increased allelopathic
activity and momilactone B concentration in rice plants. The root exudates of barnyard grass were
then purified by several choromatographic runs with monitoring the momilactone-induced activity. Two

active substances were isolated and characterized as lolioide and monocerin. Both substances
induced the allelopathic activity of rice plants and the momilactone concentration in rice plants as
well as momilactone secretion level from rice into paddy fields. These results suggest that
lolioide and monocerin may be involved in the barnyard grass-induced allelopathic activity of rice

seedlings.
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[0 1v2® = -141 (c 0.195, CHCIs)
ESIMS m/z 197.1293 [M+H]* (calcd for CiHi;05 197.1178) "H-NMR
(400 MHz, CD;0D) 84 5.75 (s, 1 H, H7), 4.22 (m, 1 H, H3), 2.42 (ddd, J
=14.2, 2.8, 2.8 Hz, 1 H, H4b), 1.99 (ddd, J = 14.6, 3.2, 2.6 Hz, 1 H, H2b), 1.76 (s,
3 H, H11), 1.75 (m, 1 H, H4a), 1.53 (dd, J = 14.6, 3.8, Hz, 1 H, H2a), 1.47 (s, 3 H,
H9), 1.28 (s, 3 H, H10) loliolide
Kimura and Maki, 2002; Kim et al., 2004

2 [0 12 +48, (c 0.13, CHOH)

ESIMS m/z 309.1335 [M+H]"(calcd for CieH»i0s 309.1338) "H-NMR
(400 MHz, CDCIs) S 4 11.29 (s, 1H, 3-OH), 6.59 (s, 1 1H. H-6), 5.05 (dd, J = 6.1,
3.2 Hz, 1H, H-9), 4.54 (d, J = 3.2 Hz, 1H, H-8), 4.12 (m, 1H, H-11), 3.95 (s, 3H, H-
5), 3.90 (s, 3H, H-4), 2.59 (ddd, J = 15.2, 8.9, 6.7 Hz, 1H, H-10a), 2.16 (dd, J =
15.2, 6.4 Hz, 1H, H-10b), 1.68 (m, 1H, H-12a), 1.58 (m, 1H, H-12b), 1.49-1.27 (m, 2H,
H-13), 0.92 (t, J = 7.5 Hz, 3H, H-14)
(monocerin Kwon et al., 2008

Fusarium Drechslera
Exserohilum
Lim, 1999; Zhang and Watson, 1997)
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Loliolide Monocelin



ksl4

Activity (% of control)

400

300

200

100

Loliclide

400

300

200

100

rTrrryrrrrprrrrryrretd

Morocerin

400

300

200

100

0.3

1

3

Loliolide +
Morocerin

0.3

cps4,

Concentration (mM)

Figurel. BUAF U FEE/ Y VDA FDOT L RN —EFHIZEZ ZEE

1000

1000

1000

= L Loliolide C Morocerin " Loliolide +
2 = - - Morocerin
= C C E
§ 800 - 800 - 800 -
k5] -~ L C
= - - [
s M 600 |- 17 | e00 |
& : ; F
[ - =
» 400 400 400 |
pd N C E
g gt - e
3 E E E
@ == -
= 200 1§ 200 200 |-
£ L B §
S - E r
E i - —

o | I P oll I T o L

03 1 3 0.3 1 3 03 1 3

Concentration (mM)

Figure2. aA Y FEE/ VYUY RAFDIBHBDOEIZ 7 ot 5ERA55E

Kwon, H.K., Lee, Y.E. and Lee E.: Radical cyclization of vinylic ethers: expedient
synthesis of (+)-monocerin. Organic Lettters 10: 2995-2996 (2008).

Kim, M.R., Lee, S.K., Kim, C.S., Kim, K.S. and Moon, D.C. Phytochemical
constituents of Carpesium macrocephalum F R-et S AV. Archives of Pharmacal
Research 27: 1029-1033 (2004).

Kimura, J. and Maki, N.: New loliolide derivatives from the brown alga Undaria
pinnatifida. Journal of Natural Products 65: 57-58 (2002).

Li, H., Urashima M., Amamo, M., Lajide L., Nishimura, H., Koji, H. and Mizutani,
J.:,Allelopathy of barnyardgrass (Echinochloa crusgalli L. Beauv var curs-gallr).
Weed Science 37: 146-152 (1992).

Zhang, W. and Watson, A.K.: Efficacy of Exserohilum monoceras for the control of
Echinochloa species in rice (Oryza sativa). Weed Science, 45: 144-150 (1997).



Kato-Noguchi Hisashi 15

Defensive Molecules Momilactones A and B: Function, Biosynthesis, Induction and Occurrence 2023

Toxins 241 241
DOI

10.3390/toxins15040241

Kato-Noguchi Hisashi 49

Isolation and identification of allelochemicals and their activities and functions 2024

Journal of Pesticide Science 1 14

DOl
10.1584/jpestics.D23-052




