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Summary   The effects of mineral nutrients on the 
production and exudation of strigolactones, the ger-
mination stimulants for the root parasitic weeds Striga 
and Orobanche and branching factors for symbiotic 
arbuscular mycorrhizal (AM) fungi, were examined 
with a dicot plant red clover (Trifolium pratense L. cv. 
Makimidori) and a monocot plant sorghum (Sorghum 
bicolor (L.) Moench cv. hybrid). 

The plants were grown hydroponically in tap water 
for five days, in 1/2 Tadano-Tanaka (TT) medium for 
another five days, and then in test media in which the 
concentration of respective mineral nutrient was re-
duced to 1/20 that of 1/2 TT. The media were replaced 
daily through the experimental period. The collected 
growth media plus washing were extracted with ethyl 
acetate to obtain ethyl acetate soluble neutral fractions. 
The extracts were dissolved in 50% methanol, filtered 
through spin-columns and analysed by high perform-
ance liquid chromatography (HPLC) connected to 
tandem mass spectrometry (LC/MS/MS) to quantify 
orobanchol and 5-deoxy-strigol for red clover and 
sorghum samples, respectively. 

In the case of red clover, a host of Orobanche, 
phosphorus deficiency significantly enhanced the 
production and/or exudation of the germination 
stimulant, orobanchol (Figure 1). The other nutrients 
tested, N, K, Ca, and Mg, showed only minor effects 
on orobanchol exudation. 

In the case of sorghum, a host of Striga, the exuda-
tion of 5-deoxy-strigol was greatly promoted not only 
under phosphorus deficiency, but also under nitrogen 
deficiency (Figure 2). 

These results indicate that red clover plants, which 
can obtain nitrogen from rhizobial endosymbionts, 
release strigolactones to attract AM fungi only un-
der phosphorus deficiency. Sorghum, and probably 
other non-rhizobial plants, has enhanced exudation 
of strigolactones under both phosphorus and nitrogen 
deficiency. 

Based on such a regulation of strigolactone exuda-
tion and/or biosynthesis by nutrient status in the rhizo-
sphere, it would be possible to reduce germination of 

root parasitic weed seeds without retarding AM fungi 
symbiosis by appropriate fertiliser application and 
management of soil fertility. 
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Figure 1.   Effect of nutrient deficiency on orobanchol 
exudation over eight days by red clover plants.

Figure 2.   Effect of nutrient deficiency on 5-deoxy-
strigol exudation over five days by sorghum plants.


