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Rice is unique amongst cereal crops in that it is best grown
under flooded conditions. Paradoxically, however, the plant
requires aerobic conditions for the initial germination of the
seed. These requirements dictate crop establishment methods.
Two major methods of rice establishment are used in the

Murrumbidgee and Murray Valleys. Much of the rice is sown into
a dry, prepared seedbed with a seed drill. Immediately after
sowing the field is flooded for up to 12 hours and then
drained. This 'flushing' process is repeated as necessary to
provide the germinating rice with a moist but aérobic environ-
ment. When the young plants are 7 to 10 cm high, permanent
water is applied, and the fields remain flooded until the rice
is mature.
The majority of the crops in the Murray Valley are established

by sowing seed from the air into previously flooded fields.
These fields normally remain flooded until crop maturity.
Rice seed for aerial sowing is pregerminated. -Seed in bags is
soaked for 24 hours, and then placed in covered stacks for a
further 24 hours. The heat produced by the moist, stacked
seed promotes germination, however sowing should take place
before the seed coat is ruptured by the expanding embryo.
The various species of EchinochZoa (barnyard grasses) are

important weeds of rice cultivation throughout the world. They
generally have similar germination requirements to rice,
requiring aerobic conditions for early embryonic development.
Workers in California have shown that a number of Echinochloa
types in that area can germinate under flooded conditions, but
field observations in New South Wales have not convinced us
that any of the species present in local rice can germinate
anaerobically.

Because of these germination requirements, EchinochZoa is
ideally suited by the drill- sowing method, of rice establishment.
The weeds germinate with the crop, often emerging before it.
They grow more rapidly than the rice plants, and may provide
extremely severe competition from very early stages of crop
growth.
Avoidance of Echinochloa infestation was one impetus to the

rapid adoption of the aerial sowing technique. In the early
years following the adoption of this method, Echinochloa gave
little trouble in aerially sown crops, presumably bécause the
rapid development of anaerobic conditions following flooding
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prevented germination of the weed. In the last 3 to 4 years,
however, aerially sown crops have been increasingly infested
with Echinochloa. This can be attributed to both cultural and
seasonal conditions.
In the initial years of aerial sowing, rice was broadcast

into water at least 10 to 15 cm deep. It was some weeks before
the rice plants covered the water surface. The large areas of
open water were particularly attractive to wild ducks, which
caused considerable damage to the crops. To reduce the 'open
water' period and to accelerate crop establishment, growers
in recent years have reduced water levels to the minimum
required to cover the soil surface on the higher scales of
the contour bays. Seed beds for aerially sown rice are left
quite rough to reduce the movement of young, poorly anchored
plants by wave action. As a result, large clods of soil
protrude above the water surface, providing very moist, but
aerobic situations for the establishment of EchinochZoa.
The increase of EchinochZoa in aerially sown crops has also

coincided with a series of years in which considerable rain
has fallen during the rice - sowing season. Echinochloa
germination may have commenced in the moist, aerobic soil before
flooding. In this situation flooding would not be expected to
prevent EchinochZoa infestation.
The other major weeds of rice are the annual sedge Cyperus .

difformis and the broad - leafed emergent aquatic Damasonium
minus. These, in contrast to Echinochloa, will germinate and
establish only under flooded conditions. In aerially sown
rice they can germinate at the same time as the crop, and
often provide severe competition. In drill sown crops however,
permanently flooded conditions do not exist until the crop is
well established and able to successfully compete with the
germinating weeds. These weeds are important competitors in
drill sown rice only where crops plant stands are extremely
sparse.


