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Influence of the ryegrass endophyte (Neotyphodium lolii) in a
cool-moist environment Ill. Interaction with white clover
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Abstract White clover was grown together with
either endophyte-free or endophyte-infected (strain
either AR6 or wildtype) Nui ryegrass under four
environmental conditions (covering low or
moderate temperatures, moist or droughted soil,
clippings removed or returned) in a glasshouse
experiment. The presence of wildtype endophyte
in ryegrass plants had in general, but especially
under optimal growing conditions, a significant
positive effect (P < 0.05) on white clover stolon
length, number of growing points, and the number
of nodules. No endophyte effect was observed on
the distribution of nodules over root depth, size,
and colour classes under any environment. It is
postulated that endophyte-associated compounds in
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root leachates may have an effect on mycorrhiza,
the size of the effect increasing with the level of
abiotic stress to which ryegrass plants are subjected.
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INTRODUCTION

White clover depends on symbiosis with Rhizobium
leguminosarum bv. trifolii for nitrogen fixation, and
reduction or loss of this nitrogen fixation ability
places white clover at a disadvantage with
competing species in pastures (Haynes 1980). In
some field experiments it has been noted that the
clover fraction in endophyte-infected ryegrass/
clover pastures is lower than that in endophyte-free
ryegrass/clover pastures (Sutherland & Hoglund
1989, 1990; Stevens & Hickey 1990; Watson et al.
1993). In contrast, Cosgrove et al. (1993) did not
observe a negative effect of endophyte presence on
the white clover fraction and at times even observed
a higher white clover fraction in endophyte-infected
pastures. In the cool moist environment at Gore,
Southland, Eerens etal. (1998) observed less clover
in endophyte-infected than in endophyte-free
ryegrass pastures in a relatively dry year, but not in
four moist years.

Symbiosis between white clover and R.
leguminosarum bv. trifolii is more efficient when
plants have large nodules rather than many small
nodules (Nutman 1967). A cursory examination in
1989 (J. P. J. Eerens unpubl. data) of white clover
plants in an AgResearch perennial ryegrass
evaluation field trial at Riversdale, Southland where
the clover ratio was observed to be lower in
endophyte-infected treatments (Stevens.& Hickey
1990) showed that the plants from endophyte-free
pastures had more large and pink-coloured nodules,
than plants from endophyte-infected pastures,
which had a higher number of small and white-
coloured nodules. The endophyte status of the
perennial ryegrass plants was the only difference






