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Allelopathic Effect of Water Extracts from Leaves and Stems of Tagetes spp. on Growth
of Weeds and Crops
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Abstract: The allelopathic effects of water extracts from leaves and stems of 3 species of marigolds (viz.
American marigold, French marigold and Thai native marigold) were evaluated on the growth of broadleaf
weeds (Biden pilosa L. and Tridax procumbens L.) and crops (Brassica rapa subsp. chinnensis L.
and B. rapa subsp. pekinensis (Lour.) Hanelt). The inhibitory efficiency was investigated at three
different concentrations of 2.5, 5.0 and 10.0% (w/v). The experiment design was CRD with 4 replications.
Allelopathic effect of water extracts from marigolds were recorded comparing with herbicide
(pendimethalin) and control (water) by measuring root length and shoot length of test plants at 7 days
after treating. The results showed that water extract from the stem of French marigold at the concentration
of 5.0% could stimulate growth of B. rapa subsp. chinnensis and B. rapa subsp. pekinensis, while the
growth of B. pilosa and T. procumbens were inhibited. It had a high efficiency in inhibiting the growth
of weeds similar to pendimethalin.

Keywords: Allelopathy, Marigold, Water extract
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Table 1 Allelopathic effect of water extracts from leave and stems of marigolds on growth of Bidens pilosa.

Concentration Root length (cm) Shoot length (cm)

Species of marigold

(%) Stems extract Leaves extract Stems extract Leaves extract
American 2.5 0.89 ab" 0.57 bc 0.34 a 0.09 abc
marigold 5.0 1.07 ab -0.91 efg 0.14 abc -0.29 cd

10.0 1.45a -1.32 gh -0.52 de -0.85 efg
French 2.5 -0.04 cd -0.98 fg -0.29 cd -0.99 fg
marigold 5.0 -0.38 def -2.051 -1.25 gh -1.48 h

10.0 -2.281i -2.25] -3.281i -1.47 h
Thai native 0.25 0.57 bc 1.32 a 0.38 a -0.50 de
marigold 0.50 0.86 ab -0.33 de 0.16 ab -1.04 fgh

1.00 1.02 ab -1.81 hi -0.25 bed -1.27 gh
Pendimethalin 0.25x" -0.15 cd -0.64 def

0.5x -0.32 de -0.91 efg

1.0x -0.46 def -1.19 gh

"The data represent the mean of four replications. Values followed by the same letters within each column

are not significantly different according to Duncan’s new multiple range test (p< 0.05)

? x is the concentration of herbicide at the recommended rate
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Table 2 Allelopathic effect of water extracts from leave and stems of marigolds on growth of Tridax procumbens.

Concentration Root length (cm) Shoot length (cm)

Species of marigold

(%) Stems extract Leaves extract Stems extract Leaves extract
American 25 -0.73 cd” -0.60 bc -1.22¢ -1.35¢
marigold 5.0 -0.74 cd -0.79 cd -1.40 cd -1.85e

10.0 -0.28 ab -2.12 fgh -1.85e nd
French 25 -1.98 fg nd” -1.79e nd
marigold 5.0 -2.41h nd -2.05 ef nd

10.0 -2.18 fgh nd -2.26 f nd
Thai native 0.25 -091cd -1.08 de -1.75 de -1.72 de
marigold 0.50 -1.05 de -1.81f -1.83 e -1.99 ef

1.00 -1.28¢e -2.48h -2.06 ef nd
Pendimethalin 0.25x” 2.49h -0.64 def

0.5x -2.21gh -0.91 efg

1.0x -2.26 gh -1.19gh

"The data represent the mean of four replications. Values followed by the same letters within each column

are not significantly different according to Duncan’s new multiple range test (p< 0.05)

“nd is defined as not determined

¥x is the concentration of herbicide at the recommended rate
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Table 3 Allelopathic effect of water extracts from leave and stems of marigolds on growth of Brassica rapa subsp.

chinnensis
Concentration Root length (cm) Shoot length (cm)

Species of marigold

(%) Stems extract Leaf extract Stem extract Leaf extract
American 25 0.65 abc" -0.77 defg 0.48 ghi 0.85 defg
marigold 5.0 0.64 abc -0.43 def 1.21 cd -0.32

10.0 -0.03 bcd -2.82i 1.58 be -1.97 k
French 2.5 0.57 abc -0.30 cde 1.79b 0.47 ghi
marigold 5.0 0.83 ab -0.40 bcd 1.30 cd 1.06 de

10.0 -0.65 defg -1.90 h 0.06 hij 0.57 efgh
Thai native 0.25 1.33a -1.04 efgh 231a 0.53 fgh
marigold 0.50 0.79 ab -1.39 fgh 1.29 cd 1.02 def

1.00 -0.73 defg -1.77h 0.53 fgh -0.111j
Pendimethalin 0.25x" -0.33 cde -1.64 gh

0.5x -0.57 efg -1.80 gh

1.0x -1.11gh -2.15h

" The data represent the mean of four replications. Values followed by the same letters within each column

are not significantly different according to Duncan’s new multiple range test (p< 0.05

% x is the concentration of herbicide at the recommended rate
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Table 4 Allelopathic effect of water extracts from leave and stems of marigolds on growth of Brassica rapa subsp.

pekinensis
Concentration Root length (cm) Shoot length (cm)

Species of marigold

(%) Stem extract Leaf extract Stem extract Leaf extract
American 2.5 -0.75 defg” -0.75 defg 1.13 abc 1.21 abc
marigold 5.0 0.25ab -0.98 fg 1.51a -0.13 f

10.0 -0.27 bed -2.38 k 1.34 ab -1.49¢
French 2.5 0.07 ab -0.74 defg 1.54 a 0.81 bcd
marigold 5.0 0.28 ab -0.42 cdef 1.41a 140 a

10.0 -1.77 ] -2.05 jk 0.07 ef 0.35 def
Thai native 0.25 0.31a -1.24 ghi 1.27 ab 0.71 cd
marigold 0.50 0.35a -1.06 gh 1.46 a 0.45 de

1.00 -1.09 gh -1.63 hij 1.55a 0.15 ef
Pendimethalin 0.25x" -0.33 cde -1.64 gh

0.5x -0.57 efg -1.80 gh

1.0x -1.11gh -2.15h

"The data represent the mean of four replications. Values followed by the same letters within each column

are not significantly different according to Duncan’s new multiple range test (p< 0.05

? x is the concentration of herbicide at the recommended rate
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