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Abstract Two years after establishment, areas of
low vigour (LV) were noticed within a white clover
(Trifolium repens)/ryegrass (Lolium perenne)
pasture. These areas became progressively larger,
and, two years later, the pasture had low vigour,
comprising only 3% white clover. Clover tissue
nitrogen and phosphorus levels were greater in high
vigour (HV) than in LV herbage. There were no
differences (P> 0.05) in “‘total” bacteria, fluorescent
pseudomonads, or proportions of deleterious
bacteria in LV and HV white clover roots (mean
log;y CFUs for total count and fluorescent
pseudomonads were 9.4 and 8.8, respectively, and
the proportions of deleterious bacteria encountered
in these groups were 6.9% and 17.5%). There was
a 9-fold difference (P < 0.01) in the white clover
dry matter between LV areas and HV areas in
February, increasing to 25-fold (P <0.01) in March.
The total dry matter yield differences, which
included grasses and clover, were 2.7- and 2-fold
(P < 0.01) for the two months. More fungi were
isolated (P < 0.05) from LV white clover roots than
from HV roots (164 and 104 isolates, respectively).
This was mostly due to greater numbers (P < 0.01)
of Codinaea fertilis in LV roots (111 c¢f. 41 in HV).
In ryegrass roots, there were also greater numbers
(P < 0.01) of total fungi in LV roots (97 cf. 50 total
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isolates in HV), mostly due to higher populations
of Fusarium oxysporum in LV roots (29 isolates cf.
5 in HV). There was no difference (P > 0.05) in the
Soil Pathogenicity Index between LV and HV soil.
The plant parasitic nematode populations in 250 ml
of soil in LV and HV areas were 42.7 and 9.7 for
Heterodera and 28.1 and 3.9 for Meloidogyne,
respectively.
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INTRODUCTION

Most improved perennial pastures in New Zealand
consist predominantly of a legume, white clover
(Trifolium repens), and a grass, ryegrass (Lolium
perenne). The clover content of established pastures
can fluctuate widely with time (Fothergill & Davies
1993). White clover vigour is often high when first
established, but vigour and/or persistence can then
decline from the second year after establishment
(Watson et al. 1996a). The causes for this decline
and patchiness are not fully understood
(Schwinning & Parsons 1996). However, in addition
to heterogeneity imposed by nutritional, climatic,
and soil factors (Brock et al. 1989; Hunt & Easton
1989), it is likely that pests and pathogen complexes
(Watson et al. 1994; Skipp & Watson 1996) also
affect the performance of plants differentially in
patches within pastures.

A common explanation for the high vigour of
white clover after establishment from cropping is
the low soil nitrogen status which reduces
competition from grasses. As symbiotic nitrogen
fixation by clover elevates the soil nitrogen status,
the vigour of companion grasses also increases, so
that grasses effectively out-compete the clover.
Graminaceous plants such as maize are not hosts
of many insect pests and root diseases of clover,
however. Pest and pathogen populations increase
from low levels after legume re-establishment
(Pederson et al. 1991) following cropping.






