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ABSTRACT

The quantitative and qualitative relationships of cereal and legume species
grown as pure and mixed stands were studied in a series of field experiments
(Experiments 1, 2, 3, 4 and 5) at the Waite Agricultural Research Institute. The effect of
sowing rates, sowing ratios and nitrogen fertilizer, on the plant establishment, dry matter
accumulation, herbage crude protein contents at various stages of growth, number of
tillers/m2 of oats, plant height, soil water status, grain yield, grain crude protein contents
and the effect of pure cereal and legume or cereal/legume mixed stands on the residual

soil mineral nitrogen were assessed.

As the sowing rate of oats, medic and vetch increased the early winter forage
production of these species increased during the 1988 growing season. There was
however no significant difference in the dry matter yield between high and medium
sowing rates towards the end of the season. A similar response in winter forage

production of oats plus vetch sown as pure and mixed stands was recorded in 1989.

The total dry matter yield of oats plus vetch sown at various sowing ratios
increased as vetch seed in the sowing mixture increased from 25 to 75 percent during the
1988. In contrast the total dry matter yield of oats plus vetch grown as mixed crop
increased as the oat content of the sowing mixture increased from 25 to 100 percent in
the sowing mixture during the 1989 growing season. The dry matter yield of medic
declined 118 days after sowing. The dry matter yield of the mixed oats plus medic
stands was greater than the pure stands of oats or medic 118 days after sowing. The
total dry matter yield obtained from oats plus vetch or oats plus medic was higher from
oats plus vetch mixed stands in the later part of the season compared to that of oats plus

medic mixed stands.

The oat cultivar Dolphin produced significantly higher dry matter yield than
Coolabah oats. Similarly Namoi vetch produced significantly higher dry matter yield

than Popany vetch in the early part of the season. But there was no significant difference
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in the dry matter yield within oat cultivars or within vetch species in the later part of the
season. Also there was no significant difference in the grain yield of oat cultivars. On

the other hand Popany vetch produced significantly higher grain yield than Namoi vetch.

There was no effect of nitrogen fertilizer on the plant establishment when
applied at the time of sowing. The use of nitrogen fertilizer increased the mean herbage
dry matter yield of oats but it depressed vetch dry matter yield. Also nitrogen fertilizer
increased the dry matter yield of weeds in the early part of the season, however as
maturity approached there was no significant effect of nitrogen on dry matter yield of
weeds. The application of nitrogen fertilizer increased the number of tillers/m?2 of oats,
plant height of oats and vetch, also grain yield of oats but it depressed the mean grain
yield of vetch. The effect of nitrogen fertilizer on the mean crude protein percentage was
significant 48 days after sowing but not at other stages of growth. Application of
nitrogen fertilizer resulted in an increase in the mean grain protein of oats and vetch in
pure stands. However there was no significant effect of nitrogen fertilizer on the grain

crude protein percentage of oats plus vetch in the mixed stands.

The forage protein percentage of vetch was higher than medic which in turn was
higher than the cereals (barley, oats and triticale). The protein percentage of oats and
vetch decreased with the progressive stages of maturity. The protein percentage of vetch
was significantly higher than oats throughout the growing season with one exception that
48 days after sowing the protein percentage of oats was significantly higher than vetch.
In the later part of the season the herbage crude protein percentage of oats significantly
increased in the mixed stand of oats plus vetch compared to the pure stands of oats. On
the other hand the herbage crude protein percentage of vetch decreased in the mixed
stands of oats plus vetch compared to the pure stands of vetch. Similarly, the grain
crude protein percentage of oats was significantly higher in the mixed stands of oats plus
vetch than the pure stands of oats while there was no significant difference in the grain
crude protein percentage of vetch between vetch plots sown as pure stands or mixed with

oats.
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The soil mineral nitrogen concentration was higher on 128 and 197 days after
sowing under pure stands of vetch than the pure stands of oats or oats plus vetch mixed
stands. Presumably this was a result of the nitrogen fixing capacity of the vetch,

whereas the oats in the pure stands and in mixtures would deplete soil nitrogen

TESources.
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