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ABSTRACT

There is an increasing demand of new molecules that serve as leads structures for the
development of herbicides. Plants natural products provide an attractive alternative in finding
effective and environmentally safe phytotoxic compounds, with high structural diversity and
novel modes of action. Considering this situation, a systematic process of searching, evaluation
and selection was developed in order to find plant extracts with promising phytotoxic activity.

As a result of this screening process involving nearly 2400 plant extracts from different
regions of Argentina, a dichloromethane extract of toothpick weed (Ammi visnaga (L.) Lam.)
was selected because of its significant herbicidal activity. Phytotoxicity assay-guided
fractionation yielded two furanochromones: khellin and visnagin. These compounds have been
previously reported in toothpick weed, but their herbicidal activity has not been described
before.

Khellin and visnagin significantly inhibited the development of lettuce (Lactuca sativa)
(germination ICso = 700 and 740 puM, growth ICso = 110 and 170 pM) and duckweed (Lemna
paucicostata) (growth 1Cso = 160 and 120 pM). Also, during laboratory bioassays in Petri
dishes, both compounds at 1 mM strongly interfered with growth and germination of weeds:
ryegrass (Lolium perenne), morningglory (Ipomea sp.), foxtail (Setaria italica) and millet
(Panicum sp.). The natural compounds’ inhibitory effects were similar to those caused by
acetochlor (0.54 mM) and glyphosate (0.75 mM) in the same bioassays.

Visnagin showed the most promising activity. It had significant contact post-emergence
herbicidal activity on velvetleaf (Abutilon theophrasti) and crabgrass (Digitaria sanguinalis)
during greenhouse tests at 2 kg ai ha. Moreover, its effect at 4 kg ai ha® against velvetleaf,
crabgrass and barnyardgrass (Echinochloa crus-galli) was comparable to the bioherbicide
pelargonic acid at the same rate. These results support visnagin’s potential as bioherbicide or
lead for the development of a new herbicide.

Additionally, our results suggest that the mode of action of these furanochromones is a
process involving multiple targets: membranes destabilization, photosynthetic efficiency
reduction, and cell division inhibition. The herbicidal activity could be related to the potential
phototoxicity associated with this type of compound. However, although the membrane
destabilization was intensified after an irradiation period, the phytotoxic activity of these natural
compounds was not light-dependent.

In conclusion, the plant extract screening method developed in this work enabled the
identification of two natural compounds whose herbicidal activity is hereby reported for the
first time.
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