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Contents of two coumarins in Ipomoea cairica and their effects on Pomacea

canaliculata, Orzya sativa, and Echinochloa crusgalli

YOU Changyan', YANG Yu' ,HU Fei* ,CHEN Jianjun®, TANG Xiangru'

1 College ofAgriculture, South China AgriculturalUniversity , Guangzhou 510642, China
2 AgriculturalDepartment of Guangdong Province, Guangzhou 510500, China

Abstract: Ipomoea cairica and Pomacea canaliculata are invasive species that are very harmful to natural and artificial
ecosystems and rice production in Southern China. Ipomoea cairica, a perennial herbaceous liana, is a highly invasive
climbing plant. Pomacea canaliculata is a common freshwater snail that is especially abundant in water irrigation systems of
paddy fields and in local wetlands. This snail feeds on the young stems and leaves of paddy, causing extensive damage.
Therefore, it threatens the integrity of the rice bowl and the security of farmers and workers that rely on rice as their main
staple food and source of income. Because of its extensive reproductive capacity and the substantial damage it causes to rice
fields, P. canaliculata is classified as one of the 100 worst invasive pest species worldwide. Many methods have been
developed and used to control P. canaliculata, the most common of which are chemical control methods. However, because
of the long-term use of chemical molluscicides in some areas, snails have developed resistance to these chemicals.
Therefore, new methods of biological control should be explored to control this pest. The aim of the present study was to
investigate the toxic effects of substances produced by I. cairica on this pest, and on its host crops. The ethanol extract from

1. cairica showed toxic effects against P. canaliculata. Previous studies have shown that coumarins are substances that are
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toxic to schistosome host snails. The aerial parts of I. cairica contain the coumarins umbelliferone (UMB) and scopoletin
(SCO). Previous studies have shown that UMB has toxic effects against the fifth instar larva of Pierisrapae linne, and that
SCO functions as a neurotoxin. We evaluated the UMB and SCO contents in different organs of I. cairica and in samples of I.
cairica collected in different seasons by HPLC analysis. The highest concentrations of both UMB and SCO in I. cairica were
in samples collected in summer, followed by those collected in spring, autumn, and winter. In each season, the
concentration of SCO was higher than that of UMB. In summer, there were higher SCO concentrations in stems, but in
autumn and winter, SCO was distributed in young leaves and stems. We evaluated the toxic effects of UMB and SCO against
P. canaliculata, and found that at the same concentrations, UMB had a stronger toxic effect than SCO. At a concentration of
200 pg/mL, UMB killed 100% of P. canaliculata in 24 h, but SCO killed only 8% of P. canaliculata in the same time
period. We evaluated the effects of UMB and SCO on growth of rice and barnyard grass seedlings in a pot experiment. The
effects of SCO on growth of rice and barnyard grass were stronger than those of UMB at the same concentration. Both UMB
and SCO promoted seedling growth when applied at concentrations of 50 and 100 pg/mL, but inhibited seedling growth
when applied at concentrations of 200 and 400 pg/mL. When applied in combination, UMB and SCO had stronger effects
on the growth of rice and barnyard grass and on P. canaliculata than either compound applied singly at the same
concentration. Both UMB and SCO were well-degraded within 10 days in soil. The ecological functions of UMB and SCO in

I. cairica plants deserve further investigation.

Key Words: Ipomoea cairica ; Pomacea canaliculata ;umbeliferone (UMB) ;scopoletin( SCO) ; Rice; Barnyard grass
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3.5.10d J5 7 BIBEMLEEBUNA UMB F1 SCO %Y 3
AR 3, S IRSCERTS Oy ik, BN RS R Y
KRG 2 B A TR EE 50 mL $250, KA 5 R, A IFR
B, i ie e e 4s 21, 0 1 mL A (o 3% 4l (S
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Fig.1 Contents of UMB and SCO in different organs of I.

cairica in different seasons
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UMB F1 SCO & A& J5 B A fii 77 18 1 8808 AT —
HAY R RO B, fE C1 R R S 4R UMB Al
SCO E—) 5 35 X} 4 77 R I SO AR, (A AE W o
R G RALEE 24 h 5 R FFIRIIFET- N 5% , 60
h &, 7l 40%, C2 VP T A3 48 h Ji5, #7748 1Y)
FETHR IR 100% , 1 C2 ¥ BE T UMB il SCO 43 1] &b
RIS BIBET -0 )k 63% 1 25% , .78 P9 T iR
BT BRE A AR 77 B8 RICR AN J2 7 B A in RO i
2 AT — U W R

UMB+SCO

¥ Concentrations/(ug/mL)

2 UMB #1 SCO X B HFIBHERYR
Fig.2 Toxic effects of UMB and SCO on GAS
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XK AR YA R UEVE A, 1 AR A e, €2
PR VEVE T LRSS , C3 I X /KR 1 e A 2 (4 )
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Fig.3 Effects of UMB and SCO on the growth of rice seedling
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Fig. 5 Effects of UMB and SCO on seedling growth of
barnyard grass
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Fig.6 Effects of UMB and SCO on seedling growth of
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