INORTHERN FOCUS

Poor sunflower crop establishment can cause major yield losses. To assess the yield reduction expected
from suboptimal plant stands — and decide whether replanting is justified — recent research based on
the Central Highlands of Queensland has provided valuable management guidelines.

Sunflower crop establishment and
vield compensation

By Bruce Winter!, Len Wade?, Pax Blamey3 and Andrew Douglas?

nder conditions of high sunflower
U vield expectation (around two

tonnes per hectare) a plant popu-
lation of greater than 20,000 plants per
hectare produced satisfactory grain yield.
And in situations of low vield expectation
(less than one tonne per hectare), a plant
population of greater than 10,000 plants
per hectare was also satisfactory.

The research indicated that where the
plant population exceeds these densities,
replanting to achieve a higher plant popu-
lation would not result in higher grain vield.

But what causes poor establishment
and can a sunflower crop compensate
enough for low plant density to make
replanting unnecessary?

CROP ESTABLISHMENT

A major field survey of summer crop
establishment in the Central Highlands
examined the vield losses resulting from
poor establishment. Yield reduction from
poor plant stand ranged from 10 to 60
per cent over all crops, averaging 31 per
cent for sorghum and 43 per cent for sun-
flower. The causes of poor crop establish-
ment are numerous:

Environment

High soil surface temperature may Kkill
germinating seeds or inhibit elongation of
the hypocotyl of young seedlings. High
temperature also causes rapid drying of
soils, reducing the window of opportunity
for planting, and leading to high water
demand during the summer growing
period.

Tillage is the conventional method of
seedbed preparation. But this makes the
soil prone to slaking and dispersion of
aggregates. Infiltration of rainwater into
the soil is often limited by surface sealing
of cracking clay soils.

Heawy rain soon after planting leads to
dispersion of clay aggregates, crusting of
the soil surface and increased soil strength,
preventing proper emergence of
seedlings. This process is exacerbated by
high evaporation.

But disturbance of the soil can be min-
imised by using conservation tillage tech-
niques. Suitable seedbed conditions are
needed only in the planting furrow where
the seed is actually placed.

This may be achieved by using powered
cutting disks in front of soil openers. The

TRY

ORGANIC GRAIN?

SOILREPAIR W 2000

The new generation
Liquid blood and bone based, bacterial
fertiliser-soil conditioner

SOIL MEKANIX Pty Ltd

PO Box 790 Cleveland Qld. 4163
Phone and fax: (07) 821 3782

vi  AUSTRALIAN GRAIN

NORTHERN FOCUS

B
-

use of presswheels has been recom-
mended to improve contact between soil
and seed and to improve the transfer of
moisture to the seed. Presswheel pressure
and shape can be varied to suit the soil
type and seasonal conditions. In contrast
to the benefits of presswheels, pre-soaking
of seed and injection of water into the
planting furrow have been ineffective in
improving establishment.

Soil insects

Soil-dwelling insect pests often cause
crop establishment problems — sunflower
being particularly susceptible to damage.
The type of damage will depend on which
insect species are present and the develop-
mental stage of the crop.

Problem species include wingless cock-
roaches, black sunflower scarabs, false
wireworm beetle larvae, field crickets, black
field earwigs and seed-harvesting ants.

These pests are usually present in the
soil at the time of planting. False wire-
worm beetles and larvae feed directly on
the germinating seed, whereas black field
earwigs attack the growing points and
stems below the ground. Wingless cock-
roach adults and nymphs feed on newly
emerged seedlings, chewing the stems at
ground level. Seed-harvesting ants collect
newly planted seed for storage in under-
ground granaries.

Small germinating-seed baits can be
used to estimate insect populations. Bait-
ing during fallow can reduce the necessity
for insecticide control to those situations
where insect populations exceed eco-
nomic injury threshold levels.

The use of less susceptible crops
(sorghum, wheat) in a crop rotation cycle
may reduce the population of an insect
pest. Populations of soil insect pests may
increase where reduced tillage is prac-
tised, especially where large quantities of
stubble are retained on the soil surface.

But predator populations also increase
under reduced tillage conditions, and
sometimes provide adequate control.

Where insecticide is necessary, baits
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