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Allelopathic effects of water-based extracts from nine plant species

on the invasive weed Alternanthera philoxeroides
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Abstract: [ Background ) Alternanthera philoxeroides (Mart. ) Griseb, an invasive exotic weed, is difficult to control. Using allelop-
athy as a potential control method could provide a solution. [ Method] Allelopathy of water-based extracts from different organs of
nine plant species, Macleaya cordata (Willd. ) R. Br, Momordica charantia Linn. , Cinnamomum camphora, Cryptomeria fortunei
Hooibrenk ex Otto et Dietr, Pteris multifida Poir, Citrus reticulate Blanco, Nertum oleander L. , Allium cepa Linn. , Allium sativum
L., was assessed on the alligator weed, Alternanthera philoxeroides. [ Result]The extracts from leaves of Macleaya cordata, pulp
and seed of Momordica charantia, P. multifida appeared to significantly affect Alternanthera philoxeroides. The number of leaves and
nodes of Alternanthera philoxeroides decreased, plant height and biomass of Alternanthera philoxeroides was reduced after treated with
water-based extracts from leaves of Macleaya cordata, both pulp and seed of Momordica charantia, P. multifida. [ Conclusion and
significance ] The research provides options to develop control methods against Alternanthera philoxeroides via the use of allelopathy.
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®1 ZEMERRLCEBEREZEOCEFENFBHRIEESE(FHE +SE)

Table 1  Correction increment of the numbers of leaves of Alternanthera philoxeroides after treating them with water-based plant extracts ( Mean + SE)

BeiE it
GIK/EEES wE Correction increment after treated by different concentrations of water-based extracts
Species Organ used for extraction
100 mg + mL ™! 150 mg + mL ™! 200 mg + mL~!
1% 8] Macleaya cordata I+ Leaf -0.48 £0.76 -2.36 £0.79 " -2.74 +1.51"
£ Stem 1.24+0.41 " 0.23 £0.65 ~0.44 £0.79
#i Root 0.30 +0.69 0.79 +1.23 0.98 +0.50
B )X Momordica charantia HA Pulp -1.91 +£0.78* -1.89 +0.77* -0.97 £0.27*
BT Seed 22.49+0.89* ~1.11£0.88 ~1.81£0.72
VEAL Allium cepa %25 Bulb -1.03+0.48" -0.91+0.29" -2.56 £0.84 "
W% Citrus reticulata Kz Peel -1.90 £0.95 -0.61 £0.96 0.88 +0.51
TE# Cinnamomum camphora - Leaf -2.41+0.81°% -0.39 £0.55 -3.58 +0.49*
12 Cryptomeria fortunei it Leaf -3.16+0.79 " -2.84+0.78" -0.64 £0.84
JRUBBR Pieris multifida 4> Whole plant -4.30£0.95" -1.31£0.65 -1.19£1.26
K% Allium sativum %22 Bulb 0.78 £0.54 0.50 £1.04 0.63 £0.81
e ¥k Nerium oleander H Leaf 1.15+0.54 2.02 +0.92 0.08 £0.70

*F0 T 43 FIRTE 0.05 F10.01 KPR RE,

*

and * means significant difference in the level 0.05 and 0.01, respectively.

K2 ZENERRLEREOCEFEEDHHIRIEEE (FYE +SE)

Table 2 Correction increment of the numbers of nodes of Alternanthera philoxeroides after treating them with water-based plant extracts (Mean + SE)

R
HPIFHE wH Correction increment after treated by different concentrations of water-based extracts
Species Organ used for extraction
100 mg - mL ™" 150 mg + mlL~! 200 mg + mlL !
1# 9% [0 Macleaya cordata - Leaf 0.17 +0.43 0.53 +0.30 -1.34 £0.09
2% Stem 0.58 +0.27 -0.30 £0.41 0.02 +0.32
#R Root 0.24 +0.27 0.09 +0.41 0.44 +0.37
B Momordica charantia WA Pulp -1.05+£0.45 -0.82 £0.28 -0.50 £0.29
FhF Seed -0.76 £0.51 " -0.92+0.27" -0.63 +0.17"
FEA Allium cepa fi#2% Bulb -0.18 £0.27 0.49 £0.41 0.48 +0.45
W% Citrus reticulata Kz Peel -0.38 £0.18 -0.45 £0.39 0.46 +0.31
1&# Cinnamomum camphora - Leaf -0.85 +0.69 -0.10 £0.34 -0.25+0.33
W42 Cryptomeria fortunei - Leaf -0.39 £0.24 -1.05 £0.37 -0.43 £0.34
RUEBBR Pieris multifida 425 Whole plant -0.94 £0.25* -0.66 +0.27 -0.72 +£0.17
K Allium sativum %22 Bulb 0.51 +0.28 0.87 +0.42 0.51 £0.30
JeAr Bk Nerium oleander H Leaf 0.93 +0.23 0.35+0.23 -0.05 £0.37
T 43I FRTE 0.05 A1 0.01 K R RE
* and ** means significant difference in the level 0.05 and 0.01, respectively.

R3 ZEVERBVLEBEZOETERSHRIEEE (FHE +SE)

Table 3 Correction increment of the plant height of Aliernanthera philoxeroides after treating them with water-based plant extracts ( Mean + SE)

B R
GIR/GES wH Correction increment after treated by different concentrations of water-based extracts
Species Organ used for extraction
100 mg + mL ™! 150 mg + mL ™" 200 mg + mL ™"
1% 8] Macleaya cordata M Leaf -1.39 £0.96 -0.35 +4.45 1.09 +1.45
ZX Stem 0.26 £1.15 -0.09 £1.16 0.10 £3.14
#2 Root -2.2+1.35 -0.7 £1.49 -1.38 £1.12
H7JIX Momordica charantia HA Pulp -2.01 £1.11 -3.13+£0.92* -0.67 £1.64
7 Seed -4.16 £1.71°" -5.34£1.02™ -3.63+1.52"
FEAL Allium cepa 2% Bulb -2.10 £1.51 -0.16 £1.07 -1.69 £1.50
W% Citrus reticulata B Peel -5.47 £4.27 -2.32+£2.83 0.13+1.13
1A Cinnamomum camphora M Leaf —-4.24 £2.22 0.81 +0.57 -2.40 £1.10
k2 Cryptomeria fortunei H Leaf -4.07 £2.06 -2.98 +1.21 -4.06 £2.63
JRUBBK Pieris multifida 4> Whole plant -1.37 £1.28 -2.90 +1.89 -1.66 £0.69
Kz Allium sativum fi 25 Bulb -2.37+£1.82 2.99 +0.87 2.65 +2.90
JeAT Bk Nerium oleander - Leaf 0.50 +0.59 -0.01 £0.78 -1.51+2.03

T 3B FRAE 0.05 F10.01 KK 22 B

* and ** means significant difference in the level 0.05 and 0.01, respectively.
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Table 4  Correction increment of the biomass of Alternanthera philoxeroides after treating them with water-based plant extracts ( Mean + SE)

R ERE

LERZELES WH Correction increment after treated by different concentrations of water-based extracts
Species Organ used for extraction
100 mg + mL ™! 150 mg + mL ™! 200 mg + mL ™!
7% 18] Macleaya cordata M Leaf -0.59 +0.23" -1.00 £0.47 * -0.88£0.15*
2% Stem 0.11 +0.14 0.03 +0.06 -0.54 +£0.29
#R Root -0.11 £0.28 -0.02 £0.21 -0.43 £0.43
IR Momordica charantia HA Pulp -0.43 £0.07 -0.37 £0.09 -0.10 £0.05
FiF Seed -0.72 £0.26 -0.99 +0.36 -0.55+0.15
FEAL Allium cepa %% Bulb -0.34£0.25 0.00 £0.35 -0.10 £0.19
W% Citrus reticulata R Peel -1.06 £0.86 0.05+1.03 -0.01 £0.22
1A Cinnamomum camphora - Leaf -0.52 £0.29 -0.21 £0.18 -0.71 £0.12 ™
k2 Cryptomeria fortunei M Leaf -1.05+£0.34" -1.08 £0.27 ¢ -0.49 £0.13 ¢
KRR Pieris multifida 4> Whole plant -0.41 £0.21 -0.36 £0.16 -0.41 £0.09 **
K Allium sativum fi 25 Bulb -0.27 £0.22 0.21 +0.52 0.02 +0.40
e Bk Nerium oleander - Leaf 0.32 £0.12 0.07 £0.22 -0.20 £0.34
TR A FRAE 0.05 F10.01 KPR BE
* and ™ means significant difference in the level 0.05 and 0.01, respectively.
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