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Abstract

Many Australian soils are phosphate deficient. This has encouraged the use of fertilisers for profitable
agricultural production. However, the inefficiencies, expense and environmental issues associated with
high fertiliser use have led to a search for technologies that improve phosphate (P) uptake and

utilisation.

Most crop plants are adapted to low soil P through symbiotic relationships with mycorrhizal fungi that
enhance P acquisition. Mycorrhizal plants have two possible routes for P uptake from soil a) the direct
uptake pathway via the root epidermis and root hairs, and b) a mycorrhizal pathway. In the latter
mycorrhizal fungi deliver P from the soil to the interfacial zone between the symbionts, where plant P

transporters in the cortical cell membranes acquire the P provided.

This project has successfully identified four plant P transporters that are expressed in mycorrhizal roots
of the major cereal crop species barley (HORwu;Pht1;8), wheat (TRlae;Phtl;myc), maize
(ZEAma;Pht1;6) and rice (ORYsa;Pht1;11) and are implicated in the mycorrhizal uptake pathway. The
information on barley, maize and wheat is new; ORYsa;Pht1;11 from rice was reported in 2002 with
further information presented here. In barey the expression of HORvu;Pht1,8 and two other barley P
transporters, that appear to be involved in the direct uptake pathway, has been compared in plants
grown in high and low P soil and in the presence and absence of mycorrhizal colonization. The
expression pattern of these genes is indicative of the mycorrhizal P uptake pathway being utilised by the
plant.

It is known that cereals are not highly responsive to mycorrhizal colonization in terms of either growth or
P uptake and it might be expected that the mycorrhizal P uptake pathway is relatively unimportant.
However, it has been recently shown that other non-responsive plants can receive 100% of their P via
the mycorrhizal pathway, implying that P transporters in the direct pathway (epidermis and root hairs)
are switched off. This hypothesis can now be tested with cereals. The finding that field grown (and
hence mycorrhizal) barley and other cereals may acquire P via mycorrhizal fungi and not directly via the
epidermis and root hairs would have significant implications for improvement of P efficiency.
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