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Chemical Regulation of Distance: Characterization of
the First Natural Host Germination Stimulant for
Striga asiatica
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Striga asiatica, “witchweed”, an obligate parasitic plant which
attaches to the roots of corn, Sorghum, and other grasses, causes
severe damage to crop yields around the world. The seeds of this
parasite require 4 germination stimulus,' and once germinated
Striga survives for less than 2 weeks in the absence of a host. In
vitro, Striga seeds germinate only within a 0.75-cm zone of the
roots of both corn and Sorghum? and produce roots that are no
more than ~J3 mm in length. Several years ago, the sesquiterpene
strigol was isolated from cotton, a nonhost plant, and found to
be a potent germination stimulus for Striga’> However, a stable
sesquiterpene which could accumulate in the soil may stimulate
germination at too great a distance for host attachment. We
describe here the identification of the first germination stimulant
for Striga from the root exudate of a natural host and provide
an explanation of how this compound would define the distance
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aw1y from the host root at which Striga germination occurs.

Sorghum bicolor (1..) Moench cv. IS 8768 seeds (10 g) were
g own ascptically on moist filter paper in the dark at 27 °C for
i days. The roots were dipped in 0.5% HOAc/CH,Cl, (100 mL)
for 25,% and the extract was evaporated in vacuo to give 15 mg
of a biologicually active crude exudate.®* The 'H NMR spectrum
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contained additional signals (28%, 6 6.38, 1| H,s:4 3.78, 3 H, s;
5 2.64, 2 H, 1) that could be attributed to the hydroquinone form
of 1 (Figure 1a). These signals disappeared as the crude exudate
lost biological activity. Upon reduction of 1 with zine dust! or
tin amalgam,'® the presence of the hydroquinone 2 in the crude
exudate was confirmed (Figure 1b). The presence of 2 was further
demonstrated by EI-MS analysis of the silylated crude exudate
showing an ion at m/z 576 (m/z 360 + 3 Me,Si) and by direct
silylation of the second eluting component collected from HPLC
under a N, atmosphere.

The ability of the crude root exudate to stimulate Striga
germination is related directly to the concentration of 2. When
the concentration of the hydroquinone dropped below 107 M, the
exudate no longer possessed activity.'® However, the biological
activity could be quantitatively recovered by adding synthetic
hydroquinone 2 back to the inactive exudate. The ability of Striga
to recognize this labile hydroquinone allows it to commit itself
to a host through germination only within the distance through
which 2 can diffuse before being oxidized. This report documents
the firsi characterization of a natural host-derivec germination
stimulant for Striga and demonstrates the biological commitment
of this parasite to a transient species that can define viability of
and distance to a potential host. The gencrality of this mechanism
and the reasons for the exudation of such molecules from host
plants are currently under investigation.
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