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Abstract Mycorrhizal fungi form the most important mutualistic symbioses on earth with plants. The most
prevalent type of mycorrhizal fungi are the arbuscular mycorrhizal AM fungi. Much research has shown that
the development of AM fungi is correlated with plant secondary metabolism. AM fungi can directly or indirectly
affect plant secondary metabolic processes. Secondary metabolites are classified into 3 groups terpenoids
phenolics and alkaloids. In this paper we summarize the effects of AM fungi on the 3 groups of secondary
metabolites.

The relationship between terpenoids and AM fungi have been well studied and some research has ex-
plored interactive mechanisms at the molecular level. Blumenin was first isolated and identified from mycor-
thizal cereals and its biosynthesis has been proven via the Glyceraldehyde 3-phosphate/ pyruvate pathway

MEP by an isotopic labeling method. Since then the accumulation of blumenin induced by AM fungi and
differences in blumenin levels among different kinds of AM fungi have been observed. Studies on 1-deoxy-D-
xylulose-5-phosphate synthase DXS and 1-deoxy-D-xylulose-5-phosphate reductoisomerase DXR  two key
enzymes in the biosynthesis of carotenoid metabolism via the MEP pathway have found to increase the tran-
scription of DXS and DXR in plants with AM fungi. Moreover it was temporarily and spatially correlated with
the accumulation of apocarotenoids. Subsequently two genes were identified TC78589 encoding DXS2 which
is highly expressed in roots inoculated with AM fungi and TC77051 encoding mevalonate disphosphate decar-
boxylase which is catalysed in the synthesis of terpenoids in the mevalonate pathway. Although both genes
separately encode enzymes in different pathways an enhancement of carotenoid biosynthesis has been ob-
served.

The interaction between phenolic compounds such as phytoalexin  wall-bound phenol flavonoids
isoflavonoids and their derivatives and AM fungi also has been investigated intensively. It has been shown that
some flavonoids stimulated the spore germination and hyphal growth of AM fungi and the contents of flavonoids
increased before the infection of AM fungi. Therefore some investigators hypothesized that flavonoids were a
signal compound during the formation of AM fungi. Afterward increased levels of flavonoids were found after
the formation of AM fungi which was related to specific species of AM fungi. In addition some experiments
have indicated that the activity of peroxidase POD  phenylalanine ammonia-lyase PAL and polyphenol ox-
idase  PPO  were significantly enhanced in AM plants. In phenylpropamoid metabolism there are two differ-
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ent signaling pathways in the accumulation of secondary metabolites induced by the mycorrhizal fungus one is

through the induction of PAL and chalcone synthase

isoflavone reductase IFR .

CHS  and the other is through the suppression of

Although little research seldom has examined the relationship between alkaloids and AM fungi a recent

study has shown that the formation of AM is beneficial to the accumulation of alkaloids. This study also showed

the species specificity in AM affected biosynthesis of alkaloids.
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