



































































































































































































































Summer crop of lablab bean for autumn grazing.

Glasslands Ariki is still in the evaluation
stage. It shows slow initial growth, high yields
in the spring, good persistence and fair rust
tolerance.

® PHALARIS (Phalaris aquatica). Phalaris is
cold tolerant but also survives hot, dry
summers. Under rain-grown conditions,
it is the most persistent of temperate
grasses. Cultivar Australian was exclu-
sively used in the past but a number of
newer cultivars now show more promise.

® PRAIRIE GRASS (Bromus unioloides). Pricbe
perennial prairie, a local Queensland
selection, needs well-drained soils and
ample irrigation. It is susceptible to over-
grazing.

® FESCUE (Festuca arundinacea). Fescue is a
strongly-rooted perennial which may
persist better than other temperate
grasses in harsh situations. Summer-
autumn production is better than winter
production.
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Tropical legumes

® GREENLEAF  DESMODIUM  (Desmodium
intortum) is one of the most important
legumes in the area. It is a robust grower,
roots down readily, stands up to grazing
very well, and recovers rapidly. Greenleaf
grows on a variety of soils, even poor
soils if superphosphate is added, but
prefers light, sandy loams. It is a winter-
hardy legume and will withstand light
frost. It is moisture demanding and best
suited to areas with an annual rainfall of
1 000 mm or more.

Greenleaf is slow to establish and should
be grazed leniently during the establishment
period to enable the long runners to root at
the nodes. It is late in maturity and in south-
east Queensland the seed is frequently damaged
by frost.

This legume produces a heavy bulk of
palatable feed, especially in spring and autumn.

Older stands are sometimes damaged by
Amnemus weevil.
® SILVERLEAF  DESMODIUM (Desmodium

uncinatum) is similar in growth habit
to Greenleaf, but usually produces lower
yields except in the elevated areas where
it is better suited than most tropical
legumes. It can grow on heavier soils
than Greenleaf. If drainage is reasonable,
it will grow well on low-lying flats. It has
the ability to establish well among large,
tropical weeds and when unchecked will
grow over the top of them.

In midsummer, Silverleaf can suffer from
hot, dry weather. It seeds heavily in June. The
seeds adhere to clothes and animals and are
easily transferred from one place to another.

Silverleaf desmodium can be affected by
Amnemus weevil and ‘little-leaf® virus.

® SIRATRO (Macroptilium atropurpureum).
This legume is very valuable, especially
for poorer soils and areas with medium
rainfall, and where frost is less severe.

Siratro likes hot weather and is most pro-
ductive in midsummer. For the same reason,
it begins to grow rather late in the spring
compared with other legumes. It is very
drought tolerant but susceptible to frost from
which, however, it generally recovers well in

spring.
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This legume is an excellent nitrogen fixer
and can enable poor forest soils to produce
well-balanced pastures even in two seasons.
It is easier to establish than other tropical
legumes and consequently may be sown on
roughly-prepared seedbeds. It combines well
with other grasses and legumes and is very
palatable,

Siratro, unlike most other legumes, Iis
resistant to nematodes but seedlings can be
attacked by bean fly (Melanagromyza
phaseoli), especially if sown after December.
It is also susceptible to halo blight during
prolonged wet and humid periods.

® GLYCINE (Glycine wightii) is a very good
legume but its use is restricted to situa-
tions of high rainfall and higher fertility
soils.

It has a twining habit of growth and will
climb on all other species, covering them
completely with dense foliage. To obtain
maximum yields, glycine should be grown in
association with tall-growing grasses. For good
establishment it requires good soil, for
example scrub or red volcanic soils, and well-
prepared seedbeds. Grown in such places it is
hard to find a better legume,

Initial growth of glycine is slow and some-
times it will not establish well until the second
season. Once established, it is very hardy,
resistant to frost and, to some degree, to
drought. Generally, it produces best in autumn
when good grazing is most needed. There are
four cultivars of glycine available.

Tinaroo is a late-maturing cultivar which
grows strongly to late autumn. Clarence is an
early-maturing type and it is the first to come
away in the spring. Cooper, a midseason
cultivar is hardy and can withstand drought
and poor drainage. Malawi is a new cultivar
which has yet to be evaluated for south-east
Queensland conditions.

® MiLes vrotonNONIs (Lotononis bainesii).
Lotononis is a smaller plant than other
tropical legumes.

It has a creeping habit of growth, rooting
at every node. It spreads rapidly, producing a
large bulk of succulent and palatable feed. It
has good frost tolerance and is also very
drought tolerant. It will grow on very poor
soils, but prefers sandy, well-drained ones.
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It can grow also under moist, even occasionally
waterlogged conditions, but it is sometimes
short-lived in these situations. It will tolerate
fairly acid soils and thrives on some wallum
soils, particularly the better-drained eucalypt
ridges.

Seed of lotononis must be inoculated with
a specific type of Rhizobium. It can be sown
in the spring or in early autumn, provided the
seedbed is moist and sufficient rain is received
for early development, It prefers a rather firm
seedbed. Seed is very small and should be
covered only lightly if at all. A little rolling
after planting is ideal.

Lotononis is susceptible to little-leaf virus
and fungal diseases, especially during humid
summer weather, if allowed to bulk up.

Lotononis makes a good mixture with
pangola grass and also combines well with
other grasses such as green panic, setaria and
paspalum. It withstands heavy grazing pressure
better than the viny tropical legumes.

®* ARCHER AXILLARIS (Macrotyloma axillare).
This twining legume possesses remarkable
drought tolerance.  This characteristic
combined with the ability to grow on
very shallow, poor soils, makes it a very
valuable pasture component. It does
require good drainage.

Being able to grow in relatively dry soils,
it begins to grow very early in the spring
before the usual spring storms occur. It
grows actively in cool weather but will not
withstand heavy frost. On frost-free hillsides
and ridges it will grow all year-round.

® SAFART KENYA WHITE CLOVER (Trifolium
semipilosum). Safari is less frost tolerant
but more heat and drought-resistant than
common white clover and is better adapted
to climates with low winter and high
summer rainfall such as in south-east
Queensland.

Establishment of this clover is usually slow
and can take up to 2 or even 3 years. New
plantings are severely affected by a bacterium-
like organism associated with rugose leaf curl
disease; once the stand recovers, however,
re-infestation is confined to new seedlings only.
Safari is hardier and more productive than
white clover. Because of its ascending stems
it combines better with the taller-growing
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tropical grasses. The peak production period
is usually during summer. It spreads well
and withstands heavy grazing. Safari needs
a very specific Rhizobium for successful
nodulation,

® PHASEY BEAN (Macroptilium lathyroides)
is a self-regenerating annual which is
susceptible to bean fly and nematode
infestations. It finds a place on heavier
and badly-drained soils. It is good as
a pioneer legume and as such can be
included in perennial pastures, particularly
where earlier grazing is required. Seed
supply is low and erratic.

Temperate legumes

® WHITE CLOVER (Triolium repens). White
clover is widely naturalized in coastal
south-east Queensland, Its palatability,
high nutritive value and ability to improve
the yield and quality of associated grasses
are well known. Under irrigation, it
is highly productive with a long growing
season. Under rain-grown conditions,
its growth is erratic and mainly confined
to spring.

White clover combines very well with the
temperate grasses, and reasonably well with
most of the tropical grasses such as green
panic, setaria and pangola. For many years
to come, it will probably be the main legume
in kikuyu, paspalum and mat grass pastures.

The cultivar Ladino is widely used in
irrigated and rain-grown pastures. It recovers
faster after long, dry periods than other
cultivars.

Louisiana is more productive in winter
than most other cultivars but less productive
than Ladino in summer. Its recovery after
summer drought is good and it seeds freely.

Grasslands Huia, known better as New
Zealand white clover, has high spring pro-
duction and persistence under grazing but
yields less in winter than Louisiana and less
in summer than Ladino.

September-October 1978

Haifa, a new cultivar, is more stoloniferous
and dense in growth than Ladino, has good
seeding ability and better growth in autumn
and winter.

® RED cLOVER (Trifolium pratense cv. Grass~
lands Hamua) does not persist beyond
the second year. It provides limited feed
over the critical winter period but is
highly productive over spring and summer.
It is very susceptible to regose leaf curl
disease.

® STRAWBERRY CLOVER (Trifolium fragiferum
cv. Palestine) is tolerant of repeated
flooding and is used in wet, acid, sandy
soils and low-lying areas where other
clovers will not persist.

® LuUcerNE (Medicago sativa). Lucerne is
an excellent legume but in coastal areas
suffers from waterlogging, acid soils and
high humidity in summer. Consequently
its use is very restricted.

® GREATER LOTUS (Lotus uliginosus) is used
to some extent on shallow soils with
poor internal drainage. It has fair frost
tolerance and grows well on soils too
acid for white clover.

Conclusions

There is already a wide range of pasture
species on offer for this region and commercial
seed is in good supply. Further research,
however, is continuing to find other more
adapted species (especially legumes) for
various situations. Research on cold-tolerant
tropical species should result in narrowing
the existing feed gap to the winter months
only. Deferred grazing in winter of selected
autumn-saved pastures and the inclusion of
tropical species with early spring growth should
be incorporated into the farm feeding system.
On most farms, however, the integration of
temperate species or forage oats is necessary
to overcome the cool period feed shortage.
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Plate 1. Mike Bredillet testing a home-made bell.
A good bell makes the crown of the hat vibrate
strongly.

Plate 2. Bell animals should be mature and quiet.
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Easy mustering goes
wli’[h home-made bells

by A. J. Boorman, Beef Cattle Husbandry Branch.

MIKE Bredillet of Bald Hill Station, Cook-
town has an unusual mustering problem
but he has solved it with an old-
fashioned remedy.

His problem is a property that has many
patches of tropical rainforest. Mike’s cattle
like to shelter and feed in these patches of
scrub so they can be difficult to find and
get together when he is mustering.

Mike’s remedy for the problem is old, but
simple, effective and cheap. He makes bells
and puts them on some of the cattle.

The bells help him to locate cattle, help
with mustering the cattle and prevent mistakes.

Stockmen riding through the property listen
for the bells and once they hear them they
follow the sound to the cattle.
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Once a belled animal is driven, the others
come to see why it is moving. They are then
put into the mob by the stockmen.

Mistakes are avoided when cattle are feed-
ing in the edge of the scrub. The stockmen do
not suddenly ride on to the cattle and frighten
them. Instead, they know where the cattle are
without even seeing them and can pull back
and wait for them to come out of the scrub
before taking them in hand. Without the bells,
the frightened cattle would race off into the
scrub and that would be the last anyone would
see of them that day.

Making the bell

The bell Mike makes is patterned on a
horse bell. He has made a template from flat,
galvanized iron as it will last a long time.
Cardboard could be used just as easily for
the template, but it is less permanent.

The template is made by measuring the
original bell and drawing the pattern in pencil
(see plates 3 and 4). When measuring the
bell, remember to allow for the overlap of
the sides where they are brazed.

Bells can be made from a variety of steel
objects. Mike has used the ends of light 200 /
fuel drums, hand saws, circular saw blades
and even the petrol tank guard from a Land
Rover. However, saws make the best bells.

Once the template is cut out, place it on
the steel to be used and run a piece of chalk
around the outline. Cut the bell out with an
oxy torch or a cold chisel (see plates 5 and 6).

If the bell is cut from a fuel drum (PAR-
TICULARLY A PETROL DRUM) with an
oxy torch, the drum MUST be filled with
water before cutting begins. Petrol drums
remain dangerous for a very long time after use.

When the bell is cut out, mark the lines
which will be at the top and side corners.

Heat the metal where the top corners will
be and crease it. These bends must be started
first as they cannot be started successfully once
the side bends are begun. Later, when the
bell is shaped, all the bends can be finished
quite easily by hand. They will follow the
original creases.

Select the material for the kesper at the top
of the bell and for the tongue. This can be
a 150 mm nail or 7 mm or 10 mm mild steel
rod.
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The rod for the keeper on Mike's bell was a
150 mm nail.

Drill the holes for the keeper and the tongue
in the top of the bell. The keeper should be
about two-thirds of the length of the top of
the bell and placed in the centre. The hole
for the tongue should be in the centre of the
top (see plate 7).

Select a drill which will allow the keeper
and chain link for the tongue to fit neatly. If
they are loose, brazing is difficult.

Heat and bend the rod so that it will fit
into the keeper holes. The keeper should have
legs about 35 mm long. Braze it into position.

Mark where the sides of the bell will bend.
These lines run at right angles to the top of
the bell (see plate 8).

The bend for the sides is made so that the
corner is rounded. This is done by starting the
bend in front of the line and finishing behind
the line.

Use a light hammer to make the bends for
the sides. This is important—if the hammer
is too heavy the bends will not be rounded.

Once the four corner bends are begun, the
final shaping of the bell is done by hand.

The gussets at the top are left and turned
down later.

Clamp one side into position with a small
G-clamp (see plate 9).

Heat the bottom side along the overlap. It
should expand to close with the top side. If
it does not, heat the top side and tap it into
position with a light cross pein hammer.

Now the gussets at the top can be bent into
position.

Braze the seam along the outside. Finish
by putting a spot of braze on the inside of
the seam at the bottom.

Repeat the process with the seam on the
other side of the bell.

The tongue of the bell hangs from a swivel
made from two chain links. One link is cut
to go through the top of the bell and the other
is left uncut.

The cuts are made in the cut link at the
point where the straight begins to curve on one
side and in the centre of the straight on the
other side.
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Plate 3. A template for the bells can be made by
measuring any horse bell. Remember, the sides of
the bell overlap.

Plate 6. This bell was cut from the side of a
drum with an oxy torch., Mike has used a cold
chisel to cut his bells out on occasions.

Plate 4. If the template is made from flat,
galvanized iron it will last a long time. Holding one
handle of the tinsnips in a vice makes cutting
easier.

== &

Plate 7. The holes for the keeper and tongue
should be marked with a centre punch and drilled
before any bends are made.

LEFT. Plate 5. Bells can be cut from the top or
the side of drums.
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Plate 10, A heavy nut makes a good hammer. The

hammer is in the correct position when its bottom

i,;d%e is 2 to 3mm below the bottom edge of the
ell.

Plate 8. Mike starts the bends at the top of the bell
first and then he starts the bends for the sides.
He uses a light hammer fo start these bends. Next,
Mike brazes the keeper and tongue into position.
The tongue swivels on two chain links, one of
which is cut.

Plate 11. Dip the bell open end first into water
to check that there are no holes in it. Holes must
be filled with braze.

Plate 9. The bends at the top and sides of the bell
are finished by hand and then the sides are held
in a G-clamp whife the seam is brazed.

RIGHT. Plate 12. Turn the bottom edge of the bell
out to apply the tension necessary to give the bell
tone.
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Bend the tongue over the uncut chain link
and braze it.

Next, hang the uncut link on the cut link
and fit the long shaft of the cut link through
the hole made for it in the top of the bell.
Pull the shaft of the cut link through the top
of the bell until it stops with the short side
against the inside of the bell. Braze the link
into position and cut the shaft off.

The swivel action of the links allows the
tongue to work against the sides and ends
of the bell.

Select a 15 mm nut or similar heavy object
to use for the hammer (see plate 10). The
hammer should be too heavy rather than too
light. Braze the hammer to the tongue and
cut off the excess tongue.

The hammer is in the correct position when
its bottom edge is 2 to 3mm below the
bottom edge of the bell.

Dip the bell (open end first) into water
and watch for rising air bubbles (see plate
11). Bubbles indicate holes which must be
filled with braze.

Trim the bottom edge of the bell with a
grinder or a file to make it neat.

Place the bell on the anvil with the bottom
edge of the bell 6 mm over the edge of the
anvil. Tap the edge of the bell out with a
light hammer (see plate 12). This puts
tension on the edge and gives tone to the
bell.

Varying the amount of tension on the edge
of the bell varies the tone of the bell. The
tone of the bell may also be improved by
running a bead of braze about 15 mm wide
around the bell about 10 mm from the bottom
edge. However, this is only necessary when
the bell is made from light metal.

Finally, feel the tap of the bell through
the crown of your hat held upside down in
the palm of your hand. A good bell will really
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make the hat vibrate indicating that an experi-
enced stockman will be able to feel the bell
tap over a long distance.

Mike says that by the time a man has
made his fifth or sixth bell he should be
turning out good ones.

The only problem he has with his bells is
the hammer falling off the tongue after a
couple of years. The constant working of
the hammer causes metal fatigue in the braze
holding it to the tongue. However, it does
not take long to braze a new hammer to the
tongue.

Hanging the bell

Push paper into the bell before putting it
on the animal. This will stop the bell frighten-
ing the animal when it rings.

Put the chain around the neck of the animal
making sure that it is not twisted and that
it is loose. Put the bell on the chain and
use a split link to join the chain. Cut the
surplus chain off so that it does not hang
against the bell.

Remove the paper from the bell and let the
animal out.

Avoiding mistakes

The chain must not be twisted. A twisted
chain may cut into the animal’s neck.

The chain must be loose around the animal’s
neck but not so loose that it will flop up and
down as the animal raises and lowers its head.

Horned cattle should be used as bell
animals according to Mike. A polled animal
could choke if the chain slipped forward over
the poll while its head was down.

Use quiet cattle as bell animals.
ing cattle are not suitable.

Put bells on mature or near mature cattle.
If a bell is put on a young animal and it is
not seen for 12 months or more it may grow
so much than the chain becomes tight.

Gallop-

P
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Passionfruit
diseases

by A. J. Inch, Plant Pathology Branch.

IN Queensland, the main diseases of
passionfruit are Septoria spot, brown spot,
Phytophthora blight, Fusarium wilt, base
rot, damping off and woodiness.

Prior to 1950 when Fusarium wilt became
a very serious problem, only the purple
passionfruit (Passiflora edulis) was grown com-
mercially in Queensland. This species has now
been almost entirely replaced, except in home
gardens, by hybrids of P. edulis and the golden
passion fruit (P. edulis f. flavicarpa) the most
popular being Redlands Triangular (Selection
3-1) and Selection E-23. These are grafted
on seedlings of golden passionfruit vines
resistant to Fusarium wilt and root-knot
nematodes,  Although P. caerulea is also
resistant to Fusarium wilt, it is not used to
any extent in Queensland because it suckers
freely.

ABOVE. Plate 1. Septoria spot on [eaves.

BELOW. Plate 2. Septoria spot on fruit. Healthy fruit
on right.
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ABOVE. Plate 4. Brown spot on fruit.

BELOW. Plate 3. Brown spot on leaves.
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Septoria spot

Septoria spot, caused by the fungus Septoria
passiflorae, is responsible for extensive leaf
and fruit spotting of passionfruit and granadilla
(Passiflora quadrangularis). Lesions on the
stems are less common.

Extensive leaf fall follows infection and it
is often difficult to find leaves with more than
one spot attached to the vine.

Septoria spots are more numerous and
smaller than those of brown spot, the other
common fungal leaf disease of passionfruit.
If individual spots are examined, fruiting bodies
(pycnidia) of the fungus can be seen with the
naked eye (see plate 1). These contain
spores which are spread by rain, dew and
overhead irrigation. Pycnidia are not pro-
duced by the brown spot fungus.

Fruit infection occurs at any stage of growth
resulting in light-brown blotches which may
coalesce to cover much of the fruit (see plate
2). Affected fruit ripen unevenly and are
acceptable only for processing.
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Brown spot

Brown spot, caused by the fungus Alternaria
passiflorae, affects the passionfruit, granadilla
and some species of wild passion flowers
esgecially the white passion flower (Passiflora
alba).

The disease is recognized by the character-
istic brown spots which appear on all parts
of the vine. On leaves they are up to 10 mm
in diameter, at first chestnut brown in colour
and later drying out in the centre to lighter
shades of brown (see plate 3). Laterals are
usually attacked near the leaf axils where brown
lesions up to 30 mm long are formed. The
lesions develop slowly to eventually cincture
the stem. This causes wilting and death of
long sections of vines.

Fruit spots are light-brown in colour, circular
and sunken (see plate 4). As they enlarge,
the spots become sunken and wrinkled. They
can cover up to half the fruit.

Brown spot is favoured by warm, wet
weather and, like Septoria spot, is more severe
in summer and early autumn. The disease is
spread by spores produced on the leaf, fruit
and stem lesions.

Phytophthora blight

This disease caused by the fungus
Phytophthora nicotianae var. parasitica is
marked by a blight of the shoot tips, stem
lesions and fruit rot in periods of prolonged,
wet weather in late summer and autumn. Young
tip growth blackens and dies. Mature leaves
at first become translucent then light-brown
and readily fall (see plate 5). The main
stem may be girdled above the graft by a
purple and later brown lesion. This causes
wilting and death of vines. Large, grey-
green, watersoaked spots appear on infected
fruit which soon fall (see plate 6). If wet
weather continues, the affected fruit becomes
covered with white fungal growth.

In the nursery, P. nicotianae var. parasitica
causes defoliation of young plants.

The infective spores (zoospores) of P.
nicotianae var. parasitica are found in the soil
where they swim in the water film around the
soil particles. They are produced during

warm, wet weather and are splashed from
the soil to the lower parts of the vines., Spores
produced on the vines are spread by wind-
driven rain.

Plate 5. Phytophthora blight on leaves.
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Plate 6. Phytophthora blight on fruit. Healthy fruit on right. Large, grey-green watersoaked spots appear

on infected fruit.

® CONTROL OF SEPTORIA SPOT, BROWN SPOT
AND PHYTOPHTHORA BLIGHT

Spray the vines with mancozeb (800 g per
kg) at 1-5g per [ fortnightly from October
to May and monthly from May to October.
When weather conditions favour Phytophthora
blight, spray with copper oxychloride (500 g
per kg copper) at 2 g per [ in preference to
mancozeb and reduce the interval to 7 to 10
days.

Higher concentrations of mancozeb and
copper oxychloride should be avoided when
fruit is maturing as they leave unacceptable
residues.

The rows of vines should be planted to
ensure maximum air movement and penetra-
tion of sunlight. The rows should run east-west
on northerly slopes so that foliage dries faster
after rains and heavy dews. Thinning-out of
vines will allow better penetration of fungi-
cides.

The establishment of a mown sward
between the rows reduces the severity of
Phytophthora blight by reducing splash of
zoospores from the soil during heavy rain.
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Fusarium wilt

Fusarium wilt, caused by the soil-borne
fungus Fusarium oxysporum f. sp. passiflorae,
is first noticed as a wilting of one or more
shoots often followed by the total collapse of
the plant. If the stem of an affected plant is
examined, the woody tissue below the bark
will be found to be brown or reddish-brown
in contrast to the normal white colour. The
absence of girdling or surface rot at the crown
distinguishes Fusarium wilt from other fungal
wilts.

F. oxysporum f. sp. passiflorae does not
affect plants other than passionfruit but can
survive for many years in the soil in the
absence of the host.

® CONTROL

Grafting on wilt-resistant seedlings of the
golden passionfruit is the only satisfactory
method of control.

Base rot

Base rot is marked by a soft decay at the
base of the stem and upper parts of the main
roots.
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ABOVE. Plate 7. Base rot. The plant in the centre
is healthy.

BELOW. Plate 8. Passionfruit woodiness virus in
fruit. Healthy fruit on right.

Plants may show symptoms of rot for some
time before a slow decline of the vine is
apparent. When the vine is growing vigorously,
new tissue may be formed on the outside of
the stem as fast as the internal tissue is
destroyed so that the stem becomes a hollow
structure several times the normal diameter
(see plate 7). Weak vines often die.

Although the cause of the disorder has not
been established, there is some evidence to
indicate that it may be due to water moulds
(Pythium spp.) entering the crown through
injuries.
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¢ CONTROL

Avoid injuring the crown of the vine when
cultivating or fertilizing. Do not plant in
poorly-drained soil.

Damping off

This problem is caused by soil-borne
fungi—the most important of which are
Rhizoctonia solani and Pythium spp. The seed
germinates but young seedlings up to 3 to 4 cm
high wilt and die. The disease spreads rapidly
through seedbeds.
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Plate 9. Passionfruit woodiness virus in leaves.

o CONTROL

All potting mixtures used in the nursery
should be treated with steam, aerated-steam
or a broad spectrum fumigant such as methyl
bromide. Containers should be placed on
benches where they are less likely to be con-
taminated by soil splashed from the nursery
floor.

Woodiness

Woodiness or ‘bullet’ is caused by the
passionfruit woodiness virus. Fruit on affected
vines is small and misshapen (see plate 8)
with an abnormally thick rind and small pulp
cavity. Leaves have a mosaic pattern of light
and dark-green and are often puckered (see
plate 9). Woodiness also affects wild passion
flowers.

Most purple passionfruit vines contract the
disease at some stage and are very susceptible
to the fruit-deforming symptom. Affected
vines are usually worthless and will not
Tecover.
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Healthy leaf on right.

The hybrid cultivars are tolerant of the
common strains of passionfruit woodiness
virus and, although wusually infected, the vines
produce marketable fruit. Leaf mosaic
symptoms are obvious on hybrids particularly
on poorly-grown vines in the winter months.

Two other types of woodiness have been
found in south Queensland. One causes a
mottled leaf pattern with yellow speckling of
older leaves and can affect hybrid vines, result-
ing in a large percentage of deformed fruit
especially in the winter crop. The other type
occurs in the corky passion flower (P. sube-
rosa) and causes tip blight and severe fruit
symptoms on purple passionfruit and hybrids.

The passionfruit woodiness virus is trans-
mitted from diseased to healthy vines by
migrating aphids and on pruning implements.

® CONTROL

The use of tolerant hybrids on golden
passionfruit root stock has provided adequate
control of woodiness for many years,

When grafting, select only healthy tips
from young plants.
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South Queensland

planting guide 1978-79 season

GRAIN sorghum hybrids recommended
for planting in south Queensland in the
1978-79 season are listed below.

In the tables, the hybrids have not been
ranked in order of preference.

There could be in excess of 50 hybrid lines
offered for sale this season. Many have not
been tested in Departmental trials and others
have only been tested for a limited period—
these cannot be included in the planting guide
until further testing has been completed.

The hybrids listed ‘for trial’ should be sown
in smaller areas for evaluation under your
conditions. It would be appreciated if farmers
would advise their Agricultural Extension
Officer of trial plantings as this will enable
a wider evaluation of the performance of
these hybrids to be made.

Some hybrids appear to be closely related
and are therefore interchangeable (for
example, Texas 626 and Yates 212, and Gold-
finger and Yates 233).

by Officers of Agriculture and Plant Pathology
Branches

Sepfember-ﬂcmbler 1978

Some hybrids have a reaction to the insecti-
cide monocrotophos; the severity of the
reaction may vary with the growth stage of
the plant. The hybrid, Pioneer 846, and the
open-pollinated variety Alpha show a marked
reaction to the insecticide.

Open-headed hybrids are desirable in the
more humid regions and in areas where head
caterpillars are important,

Planting rates

The established plant populations for rain-
grown crops vary from 75000 to 100 000
plants per hectare. The rate should be
increased to establish about 250 000 plants
per hectare when grown under irrigation.

The planting rate will vary according to
available soil moisture, time of planting, soil
type and variety. Your Agricultural Extension
Officer will provide further information.

Grain sorghum seed sold by major seed com-
panies is of high quality and is required to
have a laboratory germination of 70% or
higher.

Seed size varies with hybrids but is generally
in a range of 20000 to 40000 seeds per
kilogram.
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APPROXIMATE PLANTING RATE
For Given PLANT POPULATIONS

Plants/ha Plari(tir/:g Rate

g/ha

50 000 2:5 —30
75000 3-75—4-0
100 000 50 —55
150 000 75 —80

Adjustments must be made for higher or
lower populations and seed size. The efficiency
of most planting machinery is also variable.

Lodging

Lodging is a major problem in many grain
sorghum producing areas in Queensland. The
most prevalent type of lodging in Queensland
is that which follows moisture stress during the
grain filling period. Under such conditions,
all known grain sorghum hybrids will lodge.
Lodging can also be associated with conditions
other than moisture stress and hybrids relatively
resistant to one form of lodging may be more
susceptible to other forms.

Nevertheless, trial data and farmer experi-
ence have enabled classification of some hybrids
as to their lodging resistance.

Because of the importance of lodging, only
lodging-resistant hybrids are recommended for
areas where lodging is known to be a problem.
Other hybrid characteristics, particularly grain
yield and disease resistance, determine the
recommendations for areas where lodging is
usually not important.

Lodging is not usually of importance in
fully-irrigated crops but can occur in well-
grown irrigated crops which experience
moisture stress during grain filling.

Crop maturity

In the guide, the hybrids have been given
maturity ratings. However, hybrid sorghum
maturity is governed largely by temperature and
to a lesser extent by day length. Hybrids when
sown in October in south Queensland could
flower in 60 to 65 days, but the same hybrids
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could be expected to flower in a much shorter
period (50 to 55 days) when sown in
December.

The slow and medium-slow hybrids may
therefore react as midseason types when sown
later in the season.

Head smut

Head smut, an important soil-borne disease,
is favoured by cool soil conditions. It is com-
mon in early plantings in south Queensland.

A 12% head smut incidence, which is com-
mon on highly susceptible hybrids, represents
a 12% yield loss.

Avoid sowing highly susceptible (HS)
hybrids early in areas where this disease is
known to have occurred.

Sugarcane mosaic virus (SCMV)

Most "grain sorghum hybrids grown in
Queensland are susceptible to the Johnson
grass strain of sugarcane mosaic virus.

Three types of symptoms occur; these depend
on hybrids and environmental conditions. The
mosaic (M) symptom is shown by most of
the recommended hybrids. Under field con-
ditions, the grain yield of mosaic reactors is
little affected.

Red stripe (R.S.) reactors show a con-
spicuous red striping when infected. Early
infection results in severe stunting and conse-
quently a substantial yield loss.

When cool conditions follow infection, the
mosaic symptoms change to red spots, streaks
and areas of dead tissue; this is the red leaf
symptom (R.L.). If severe red leaf disease
occurs, substantial yield loss will result.

Rust

Sorghum rust occurs in most districts
throughout the State; it is more prevalent in
late sown crops.

Severe rust infection in highly susceptible
(HS) hybrids has been associated with pinched
grain and yield reduction. Premature plant
death may also occur predisposing the plant
to lodging.
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South Queensland Grain Sorghum Planting Guide 1978-1979 Season

Region and Shires

Planting Time

Recommended Hybrids

Burnett
Miriam Vale, Kolan, Gooburrum, Woon-
garra, Isis, Perry, part Biggenden, part
Tiaro, Woocoo, Hervey Bay Shires

Monto, Eidsvold, Gayndah, Mundubbera,
part Biggenden Shires

South Burnett
Kingaroy, Nanango, Wondai, Murgon,
part Kilkivan, part Rosalie Shires

Near North Coast
Noosa, Widgee, part Tiaro, Maroochy,
Landsborough, part Kilkivan Shires

East Moreton
Caboolture, Pine Rivers, Redlands, Albert,
Beaudesert Shires

‘West Moreton
Moreton, Esk, Kilcoy, Boonah, Gatton,
Laidley Shires

Darling Downs
Wambo, Chinchilla Shires ..

Pittsworth, Millmerran (east of Condamine
River), Jondaryan, Crows WNest, part
Rosalie Shires

Millmerran Shire (west of Condamine River)

September-October 1978

Sept.—Jan.

Nov.-Jan.

mid Nov.-Dec.

mid Nov.—end Jan.

Sept.—mid Jan.

Aug.—mid Jan.
(Aug.—Sept. planting
preferred)

|
: | Oct.—Jan.

Oct.—early Nov.

Oct.—early Nov.

Queensland Agricultural Journal

S: Fo6da

MS: ES57, Yates 266

For trial:

MS: Dorado

MQ: Goldrush

S: F64a

MS: ES57, Yates 266, Q5161, Sunlover I,
Dorado, Golden Acres Y101, Leader

M: Texas 610SR, Yates 212, Texas 626

MQ: Yates 233, Goldfinger, Goldrush,
Dorado E.

Dark alluvial soils

S: Big Red

MS: Yates 266, Dorado, Golden Acres
Y101, E5Se, Leader

M: Pride

MQ: Yates 233, Goldfinger, Dorado E.

Other soils

MS: ES57, Q5161, Sunlover I, Leader

M: Pride

MQ: Goldrush

MS: E57, Q5161, Sunlover I, Dorado,
Golden Acres Y101, Leader

M: Pride

MQ: Yates 233, Goldfinger

For trial:

S:  Big Red

Irrigated and rain-grown

MS: E57, Dorado

M: Texas 610SR, Yates 212, Texas 626
MQ: Yates 233, Goldfinger, Dorado E.

Irrigated and rain-grown

MS: ES57, Dorado

M: Texas 610SR, Yates 212, Texas 626,
Dorado A

MQ: Yates 233, Goldfinger, Dorado E.

Lodging soils
MS: ES57, Q5161, Sunlover I

M: Pride

MQ: Goldrush, Dorado E.

Other soils

MS: Yates 266, Dorado, Golden Acres Y101

M: Texas 610SR, Yates 212, Texas 626,
Pride

MQ: Yates 233, Goldfinger, Dorado E.

MS: Dorado, Golden Acres Y101

M: Texas 610SR, Yates 212, Texas 626,
Pride

MQ: Yates 233, Goldfinger, Dorado E.

Brigalow soil

MS: E57, Q5161, Sunlover I, Dorado,
Golden Acres Y101

M: Pride

MQ: Goldrush
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Region and Shires

Planting Time

Recommended Hybrids

Darling Downs—continued b
Clifton, Allora, Rosenthal,
Cambooya Shires

Stanthorpe Shire - - via iy

Inglewood Shire

Irrigated all Shires .. 3 Vs i

Near South West
Waggamba Shire .. s 5 %

Balonne Shire s e 2o

Murilla, Tara, Taroom Shires

Bungil, Bendemere, Booringa

Shires

Warroo,

Glengallan,

Oct.-mid Nov.

Nov.-mid Dec.

Sept.~Oct.

Oct.-early Nov.

Sept.-Oct.

late Dec.-Jan.

late Dec.—Jan.

late Dec.—Jan.

late Sept.—Oct.

late Dec.—Jan,

late Dec.—Jan.

MS: E57, Yates 266, Dorado, Golden
Acres Y101 Leade
M: 'I'exas GIOSR, Yates 212, Texas 626,

Prid
MQ: Yates 233 Goldfinger, Dorado E,

MS: E57, Q5161, Sunlover I, Dorado,
Golden Acres Y101
MQ: Goldrush

S: Fé6da

MS: E57, Q5161, Sunlover I, Dorado,
Golden Acres Y101

MQ: Goldrush

S: Fé4a
MS: Texas 671, E55e, Yates 275, Yates 266,
Dorado, Golden Acres Y101,

M: Tcxas GIOSR Yates 212, Texas 626,

MQ: Yales 233 Goldfinger, Dorado E.
For trial
S:  Tropic

MS: ES57, Q5161, Sunlover I
M: Pride

MQ: Goldrush, Dorado E.
MS Il-;flz[ Q5161 Sunlover I

MQ Goldrush, Dorado E.

Rain-grown

MS: E57, Q5161, Sunlover 1

M: Pride

MQ: Goldrush, Dorado E.

Irrigated

MS: Texas 671, E57, Yates 275, Dorado,
Golden Acres Y101, E55e

M: Texas 610SR, Yates 212, Texas 626

S: Fé6da

MS: E57, Q5161, Sunlover I
M: Pride

MQ: Goldrush, Dorado E.
S: Fé64a

MS: ES7, Q5161, Sunlover I
¢ Pride
MQ: Goldrush, Dorado E.

MS: ES57, Q5161, Sunlover 1
M: Pride
MQ: Goldrush, Dorado E.

KEY:

S = Slow maturity; MS = Mediumslow maturity; M = Medium maturity; MQ = Medium quick maturity; Q = Quick maturity.
For further information on hybrid performance in your own district, consult your agricultural extension officer.

Queensland Agricultural Journal
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Mean Yieid as a ‘/ nf
i Tncluding 197679 T
Reaction to inc!ud.mg 1976~ ‘l'r:aln
. Standa-
Seed C (expernmental | Flower. | Heigh Head Critin e
ompany experimen ower- | Height ea stance | .
designation) ing Colour Head o Darling m
Smut| S.C.M Rust | leaf blight | 1 dging Downs
e Vicas | (Puccinia (Drechslera
1 purpurea) | turcica)
Yield | No, of | Yield | No, of

o Trials 4 Trials

Yates .. e «. | Yates 147 Q MS | Semi-compact Red R M HS -] . 80 8 NA —

Yates 207 M MS | Semi-compact Red HS M HS HS * 88 8 NA —
Yates 212 M M Compact Red R M S S " 98 27 92 13

Yates 220Y M MS | Semi-open Bronze R | Red Stripe s S e 91 14 | NA —

Yates 233 MQ M Semi-compact Bronze R M 5 S " 91 10 | NA —

Yates 266 MS MT | Semi-open Bronze R M S R > 96 18 99 H

Yates 275 MS M Compact Red R M s HS i 99 6 NA —_

SM § MS M Open to Semi-open | Bronze R M s R bt NA —_ NA —

SM 8 M M Semi-open Bronze s M s R e NA — NA —

SM 9 M M Open Bronze R | Red Leaf NA R e NA — NA —

SM 10 s M Semi-open Bronze HS M R 5 ”» NA — NA —

Miscellancous  Open | Texas 610SR M M Compact Red R M S s Lo — prt —_— oy
pedlgree hybrids pro- | Texas 626 M M Compact Red R M S s Lig 96 34 95 0
duced by Hylan, | Texas 671 S MT | Compact Red R M s ] b 96 20 102 5
Panorama, Selected | Q5161 MS M Compact Bronze HS | Red Leaf R HR b 98 20 102 10
Open pollinated variety | Alpha S MS | Semi-compact Red - M HS R e 71 46 84 8

KEY:

Time to Flowering: Q = Quick; MQ = Medium Quick; M = Medium; MS = Medium Slow; S = Slow.

Lodging behaviour ratings: * = Below average; ** = Average; *** = Above average; **** = Very good standability.

Height: VT = Very Tall; T = Tall; MT = Medium Tall; M = Medium; MS = Medi Short; S = Short.

Head: Open, semi-open, semi-compact, compact. Compact heads dry less rapidly and are more susceptible to head caterpillars.

Head Smut: R = Resistant; 5 = Susceptible; HS = Highly susceptible,

Leaf Rust: HS = Highly susceptible; S = 8§ ptible; R = Resi ; HR = Highly Resi These cl are relative to each other, the dividing line being
somewhat arbitrary,

Sugarcane Mosaic Virus Reaction: M = Mosaic; Red Stripe; Red Leaf,

NA: = Information not available or the variety has not been tested in Departmental trials, In the yield parison col the * ber of trials’ shows
the number of trials in which both Texas 610SR and the particular hybrid both d. The gr the ber of trials used to calculate the
uverage, the greater reliability can be placed on it,
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Seed vigour festing
. . . What is its role?

FOR many years, high quality seed has
been judged on the results of purity
analyses and germination tests.

Today, many seed characteristics are under
close scrutiny. One of these—seed vigour—is
receiving particular attention by seed testing
bodies.

Seed vigour

Germinable seeds are those that produce
normal seedlings when tested under optimum
conditions of temperature, moisture and light.
However, in the field where conditions are
somewhat less than ideal, the number of nor-
mal seedlings that emerge may be far less
than would be expected on a basis of seed
germination data. It has been found that two
samples which perform similarly in a laboratory
germination test may behave very differently
when sown in the field. This is the classical
example of vigour difference between lines of
seed.

Nevertheless, despite this type of evidence
it is difficult to define vigour in a meaningful
way. However, it is generally agreed that
vigorous seed will—

® Germinate rapidly and uniformly.

® Perform satisfactorily over a wide range of
planting conditions.

There are many reports in which these
advantages from sowing vigorous seeds have
been carried through the life of the crop and
have resulted in higher yields.

by J. E. Butler, Standards Branch.

September—October 1978

Rapid and uniform germination is needed
for precision-planted crops and for crops with
a once-only harvest with very little opportu-
nity to delay the harvest (for example, beans
for processing). The ability to establish
adequately under unfavourable conditions can
mean the difference between a commercial
crop and no crop at all in areas with uncertain
climatic conditions.

The absence of a suitable definition of seed
vigour has made it difficult to develop widely
acceptable vigour tests. There are many well-
documented reports in which particular types
of vigour tests have been very useful in pre-
dicting field performance under local conditions.
However, it must be stressed that these are
applicable only to local conditions. Seed which
germinates well under fairly dry, hot conditions
need not do so under waterlogged, cold con-
ditions. It ds on this difficulty that attempts to
derive a single, universal vigour test have
floundered.

If seed is sown under very good conditions,
the simple germination test is as good an
indicator of probable field performance as any
test. However, the worse the planting condi-
tions, the less reliable a germination test
becomes and the more important a vigour test
is.

Types of vigour tesis
There are three basic types of vigour tests
involving:
® Speed of germination
® Germination under stress

® Biochemical/physiological measurements

Speed of germination

Speed of germination is considered an ex-
tremely important aspect of vigour. Conse-
quently, some agriculturalists regard the ger-
mination percentage at the ‘first count’ more
highly than the final percentage.

Various mathematical formulae have been
derived to provide an index of vigour based
on rate of germination.

In a similar vein, seedling growth rates are
frequently used to assess seedling vigour.
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Stress conditions
One method of evaluating vigour is to
subject the seed to one or more of the environ-
mental stresses it might encounter under soil
conditions and then measure its response in
terms of rate of germination, survival, rate of
growth, and presence of structural abnor-
malities.
The main types of stresses used are:
® Temperature
® Soil moisture and oxygen
® (Osmotic stress
® Physical properties of soil
® TEMPERATURE. For many species, the
optimum temperature for laboratory ger-
mination is above that normally encount-
ered in the field. Low temperature has
at least two adverse effects on germinating
seeds:

® It may cause direct low-temperature injury.

It may slow germination so that the seeds
remain in a soil environment favouring
competition and attack by micro-organ-
isms for a much longer period.

The best-documented and most widely used
stress test is the cold test for maize. This test
involves exposure of seeds in soil to a tempera-
ture of 10°C for 5 to 7 days followed by
germination at 30°C. Ciritical factors in this
test are the presence of fungi, particularly
Pythium (which is introduced through the use
of non-sterile soil or sometimes by the addition
of ground seeds which previously failed to
germinate) and moisture content of the medium
(which must be relatively high). Such a test
has proved exceedingly difficult to standardize.

High temperature during germination is also
a stress condition, and its use has been investi-
gated for peas.

®* SoiL MoISTURE AND OXYGEN. A limited
supply of soil moisture is probably the
most common stress encountered by seeds
in the field. An excess of soil water also
incorporates a stress due to the restriction
of oxygen supply to the germinating seed-
ling. Oxygen and water supply can be
influenced not only by the actual quan-
tities of air and water in the soil, but also
by the geometry of the seed and soil
particles and the intimacy of the seed-soil
contact.
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® Osmotic STRESs. Osmotic stress has been
utilized by many workers in an attempt to
select genetic strains that will withstand
drought. Similar techniques have related
seed vigour to osmotic stress. Carbowax
polyethylene glycol—6 000, manitol, and
sodium chloride have been used as osmotic
agents and a relationship between osmotic
sensitivity and a vigour rating based on
the tetrazolium test has been determined.

® PHYSICAL PROPERTIES OF SoOIL. Soil com-
paction in the form of normally poor soil
structure, crusting (especially in irrigated
soils), and mechanical pressure from
machine wheels are common sources of
stress in the field. One of the early
attempts to evaluate seedling vigour was
to cover the seeds with a layer of brick
dust (more properly—brick sand) and
count the number of seeds with sufficient
vigour to emerge from this covering. A
more recent modification has been to
place seeds on a layer of wet sand and
cover them with a layer of filter paper
and then another layer of wet sand; good
correlation with soil emergence was found.

Rapid vigour tests

Although the germination-type tests have
been developed, occasions do arise when these
are too slow. For such instances, rapid vigour
tests have been determined as a substitute.
However, their validity depends on the level
of correlation with establishment.

The two most important of these rapid
vigour tests are:

® Conductivity test
® Tetrazolium test

® ConpuctrviTy Test. This is the vigour test
which has come into prominence in recent
years. In this test, the amount of material
leached from seeds soaked in water is meas-
ured by conductivity; the greater the amount
of leaching the lower the vigour.

® TerrAZoLIUM TEST. Although the tetra-
zolium test is primarily used to assess
viability, it can be used in some cases to
evaluate vigour in terms of death or
damage to specific tissues within the seed.
This test requires considerable expertise.
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Conclusion

If a region is experiencing establishment
problems due to seed of low vigour, a vigour
test should be developed which is applicable to
that region. Despite the many tests available,
the best approach is to devise a test that
mimics the sort of field factors that restrict
establishment. Thus, if seed is being sown
under cool, very moist conditions, a vigour
test should be based on such conditions.

Research is presently in progress to determine
the most appropriate one for beans. A test for
sorghum is also high on the list of priorities.

However, it must be stressed that the first
remedy to establishment problems is to im-
prove cultural practices and planting condi-
tions. If, after this, difficulties still occur,
vigour testing becomes relevant. The sowing
of highly vigorous seed should not be seen as
a substitute for good farming methods.

Bovine Brucellosis Accredited-free Herd Scheme

Below is a list of recent additions to the bovine brucellosis accredited-free herds registered in Queensland as at 31-7-T8.

J. L. and 8. E. Abraham, ‘Kaho’ Stud Farms, AIS, IS,
M.S. 892, Meringanden. SM

R. N. Alexander, ‘Trefoil Pk.’, Warra. HF
E. Bassingthwaighte, *“Woodlands Stud’, Green-

mount, PH
E. C., Behrendorff, ‘Inavale’ Stud, M.S. 488,

Boonah, FS
A, J. and M. A. Bell, ‘Belheath® Stud,

‘Karingal’, M.S. 1231, Millmerran, PH
J. Bennett and S, A. Wells, Box 3202, Townhall,

Toowoomba, FS, HF
H. G. and C. M, Benstead, ‘Analwon’, Wongle-

pong, via Tamborine. AlIS
J. W, and J, K. Best, ‘Idlewild’ Stud, “Idlewild’,

Warwick. CL
Binda Brae Past. Co., ‘Binda Brae’, P.0O. Box

2, Jimbour, BF, HF
C. J. H, and M. E. Blackley, ‘Alcheringa’,

M.S. 851, Wandoan, BF
: ol :md 5. L. Brider, ‘Kenmar® Stud, Cryna,

M.S. 1916, Beaudesert. FS
H. D. and P. R. Brown, ‘Westerngales® Stud,

Wight’s Mountain Rd., Samford. sSG
W. L. and J. M. Brown, ‘Acedale’ Stud, P.O.

Box 18, Southbrook. ATS
T. J. Brownlie, ‘Thornton’, Columboola, 5G
F. and E. L. Cameron, Evelor AIS Stud,

M.S. 767, Yarraman, AIS
D. 1. and J. C. Carlyle, *“Wonga Hills' Stud,

M.S. 355, Chinchilla. PH
L. A, and C. M. Chesworth, *Willette’, Cryna

Rd. Beaudesert. FS, SW
P. 1. Clarkson, ‘Baroona’, Bowenville, BY
D. B. Coates, ‘Narayen’, Mundubbera. BR
B. K. Coleman, ‘Greenstock’, P.0. Goom-

bungee. Js
C.5.1.R.0., ‘Belmont Research Station’, P.O.

Box ‘342 Rockhampton, BR
Dandilla Past. Co., ‘Dandilla’, M.S., 514,

Kingaroy. BF
G. D. Evans, ‘Arababy Stud’, ‘Arababy’,

Moore. AG
P. J. Evans, Dragon St., Warwick, FS
G. T. C. Farrawell, Lander Shute Rd., Palm-

woods. DM

M. I. and J. Ferguson, ‘Antrim’, The Gums. HF
D. H. and G. M. Glasser, ‘Yagaburne’, Goondi-

windi. PH
K. J. and J. L. Gordon. ‘Merriwa’, M.S. 499,

Toowoomba. BF
G. B. Gould, ‘Guluguba’ Stud, ‘“Waitangi’,

Guluguba, Ps
N. J. and H. M. Guppy, "River Dell’, M.S.

852, Hodgson Vale, via Toowoomba. FS

H. R. Harris, ‘Temora Park' Stud, M.S. 33,

Cedar Creek, via Samford. PH
T. R. Hay and Co., Pindi Pindi. BM
G. H. and L. F. Hayward, ‘Nashville’, M.S.

1840, Greenmount. PH
J. and J. L. Henry, ‘Rocky Ponds’, Massie, via

Warwick, HF
H.M. State Farm, Numinbah Valley Numin-

bah, via Nerang. Fs

H. L. Higgs, ‘Bangalla’, River Rd.,, Tinana. BR
J. L., Z, P. and L. M. Hoey, ‘Emoh-Ruo’ and

‘East Lynne’, M.S. 74, Clifton. 5G
I. C. and 5. D, Huey, ‘Ashview’, M.S. 918,

Toowoomba, ¥s
S. E. Hunt and D. J. and M, Doyle, ‘Kudo’

Stud, ‘Komirra Pastures’, Glasshouse

Mountains, PH
R. B. and S. R. Huth, ‘Crestview’, Roadvale, ¥S
L. G, Jensen, ‘Towertown’ Stud, Glenwood,

Gunalda, | 3]
F. A, and M. Kehl, ‘Hillview', Wallumbilla. BF
Kengoon Pastoral Co., ‘Kengoon’ Studs, Ken- Bl\g’M CL,

goon, Kalbar, >
AF, PH
K. R. and M, S. Knight, Mt Mee, via
Dayboro. FS, SW
K. R, and E. A. B, Lawler, ‘Coolibah’ Stud
M. 8. 292, Marburg. AIS

D. C. Lawrie, ‘Croxley’, M.S. 918, Toowoomba. DM
Leacy and Pavan, ‘Calmrancho’, 93 Summit

Rd., Pomona. DM
K. I. Lee, ‘Brigalow Park’, Kurrumbul. HF
W. M. Leonard and Sons, ‘Welltown', Goondi-

windi. SH
R. and M. Little, [,aum_v Past. Co., ‘Lauroy’,

P.O. Box 72, Mile : CL, SM
N. E. Lobley, ‘Neloby. Mt. Pleasant, via

Dayboro. Fs
C. R. Loweke, ‘Willowside’, Kenilworth, Js
M. M. and G. E. McGuire, 13 Burton St,,

North Booval. CL
J. B. and J. M. Matthews, ‘Mt. Moriah’, P.O.

Box 15, Jondaryan. SM
I, T. Mundell, ‘Redmarley Stud’, ‘Redmarley’,

Condamine. SH

J. D. and K. F. Noonan, M.5. 182, Laidley. GS
R. J. and B. M. Nothdurft, ‘Glen Heath’,

Yalangur, M.S. 918, Toowoomba. AY
N. F. Nutt, Fernyvale, Canungra. Fs
Pagel and Hayes, ‘Trafalga® Stud, Tarampa,

via Lowood, ATS
L. S. Park and Co., ‘Parklands’, Maclagan, MG
K. H. Paton, Wallanba Past. Co., ‘Sherglen

Stud®, ‘Wallanba', Meandarra. SG
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M. J. and E, M. Perkins, Byce Jersey Stud,

M.S. 692, Nanango. I8
A. J. and M. T. Peters, “‘Ashwell’, M.S. 366,
Rosewood. AY
P. J. and V. R. Peters, Ripple Vale Angus
Stud, M.S. 582, Toowoomba. AG
R. G. Pharoah, ‘Merroo’ Encourage Stud, P.O.
Box 34, Chinchilla. HF, 5M

J. Phillips and Sons, ‘Sunny View' Stud, M.S.

90, Kingaroy. DM
Dr. 5. M. Piaggio, Natural Arch Farm, Numin-

bah Valley, via Nerang. FS
Pickering Brothers, ‘Granite Vale' Stud, Sellins

Rd., Mt. Mee, via Dayboro. FSs
A, J. T, and I. M. Ross, ‘Rosedale’ Stud, Day-

boro Rd., Samford. FS
H. L. Rutledge and Co., Darrinn’, Jondaryan. PS

H. J. Stewart, “Wycombe’, St. George,
M. D. Stokes, P.0. Box 56, Laidley.

A. J. and F A. Tigell, *‘Avondale’, Googa Ck.,
Blackbut

w. T. :md L. Voss, Mt. Vista Stud, M.S. 292,
Glamorganvale, Ipswich.

I. L. and M. R. Walker, Menlo Park Stud,
M.S. 1573, Southbrook.

Sir James Walker, ‘Cumberland’,
Sir James Walker, ‘Camden Park’,

G, L. Warfield, ‘Dernan Court’,
Nobby.

P. R. and H. D. Watters,
Callemondah, Ballandean.

G. C. and C. A. Webster, Gympie.

Longreach.
M.S. 223,

‘Lynford" Stud,

G. C. Seibel, ‘Mountvale’, M.S. 848, Warwick. HF : = ,

L. J. Sheahan, “Kyilla Park Stud’, ‘Kyilla’, Wyalla T.D.T., ‘“Wyalla’, M.S. 886, Texas.
Condamine. HF . :

F. Sippsl, ‘Callemondah’, Ballandean, 18 L. and J. Wyvill, P.O. Box 116, Warwick.

L. D, and G, L. Smith, 140 Wecker Rd. Mans- L. W. and H. M. Zirbel. ‘Lacewood’, Derry-
field. AlS more, via Helidon.

KEY

Afrikaander AF Hereford

Angus AG Jersey

Austmlwn Hiawarra Shorthorn AlS Limousin

Avyrshire AY Murray Grey

Belmont Red BR Poll Hereford

Braford BF Poll Shorthorn

Brahman BM Red Poll

Charolais CL Sahiwal

Droughtmaster DM Santa Gertrudis

Friesian FS Shorthorn

Guernsey GS Simmental

Longreach.

BF
Is

MG

DM
SG
PH

J8, HF
BF

CL, LM,
M

5M

PH

Be inventive with skewers

KEBABS, small pieces of lamb inter-
spersed with onions and bayleaves . .
grilled or fried are predominantly Turkish
in origin.

Yet over the centuries, the culinary arts of
many countries have developed their own

variations, just like these skewer-cooked
VErsions.

Any food can be skewered lamb
marinated in yoghurt; steak; flounder fillets;
or frankfurters wrapped in cheese and ham
slices. With ingredients like apple wedges,
pineapple and banana, or separate skewers of
tomato, onion and zucchini, they are grilled,
brushed with butter to moisten and brown.

Be inventive and try oven braising beef
kebabs with celery and onions, then top with
tomato slices and parmesan cheese—a clever
disguise for a family casserole.

Recives provided by the Dairy Foods Advisory
Bureau.
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Apple frankfurter Grill

Standard 250 ml measuring cup and 20 ml
tablespoon are used. All measurements are
level.

12 thin individual cocktail frankfurters.

4 Australian processed Cheddar cheese
slices, cut into three strips.

1 x 125 g packet ham slices, cut in half.
2 medium green skinned apples, quartered,
with cores removed.

Wrap a strip of cheese around each frank-
furter, then wrap a ham slice over the cheese.
Push kebab skewers through frankfurters
where the cheese and ham slices join. Thread
alternately with apple quarters on to four
skewers allowing 3 frankfurters and 2 apple
quarters on each skewer. Brush well with
mustard butter (see below) and grill until ham
begins to brown. Continue brushing with butter
during cooking to prevent kebabs from drying
out. Serve with toasted, buttered long bread
rolls and mustard pickles. Serves 4.

THE MUSTARD BUTTER
Combine together:
125 g melted butter,
2 teaspoons prepared English mustard.
1 teaspoon salt.

* *

Fresh fruit fish sticks

Standard 250 ml measuring cup and 20 ml
measuring cup are used. All measurements are
level.

750 g flounder fillets,
squares.

3 large ripe bananas, cut into 16 pieces.

3 thick slices fresh pineapple, peeled, cut
into 16 pieces.

Salt and pepper to taste.
4 tablespoons butter, melted.

cut into 2-5cm

Thread fish, banana and pineapple alter-
nately on to 8 skewers. Season well with salt
and pepper. Place under a hot griller and cook
till browned, brushing at intervals with melted
butter. Serve with cream sauce (see below).
Serves 4.

September-October 1978

THE CREAM SAUCE

Mix together in a bowl and chill till
required:

¢ cup cream, semi-whipped.

% cup chopped sweet-spiced gherkins.

} teaspoon salt.

14 tablespoons lemon juice.

Finely grated rind of a lemon,

* *

Yoghurt lamb skewers

Standard 250 ml measuring cup and 20 ml
tablespoon are used. AIl measurements are
level.

1 kg fillet of lamb, cut into 4 cm pieces.

THE MARINADE

Mix together in a large shallow dish:

1 x 200 g carton natural yoghurt.

4 teaspoon nutmeg.

4 teaspoon salt.

Add lamb to marinade. Cover and leave for
at least 2 hours, or overnight. Turn the lamb
pieces over occasionally to coat with marinade.
Remove lamb and thread on to 6 skewers.
Brush liberally with melted butter. Grill under
moderate heat for approximately 25 minutes
or till tender. Reserve marinade for sauce.

THE VEGETABLES
. 2 thin 13 cm zucchinis, each cut into 6
pieces.
6 whole table or round tomatoes.
6 small onions, peeled.

Drop zucchini and onions into boiling water
for 5 minutes. Remove, rinse in cold water.
Halve onions. Thread alternately on to 6
skewers with zucchini and tomatoes. Season
well. Brush with melted butter. Place under
griller 10 minutes before lamb kebabs are
cooked, turning to lightly brown both sides.
Serve on buttered rice tossed with currants.
Spoon sauce over kebabs.

THE SAUCE
To the remaining marinade add:
1 tablespoon lemon juice.
1 tablespoon water.
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The macadamia
twig girdler

by D. A. lronside, Entomology Branch.

THE macadamia twig girdler (Neodrepta
luteotactella (Walker)) is most prevalent
on young trees where it can cause severe
growth checks and even death.

The insect is active throughout the year
and the greatest damage to macadamia occurs
during summer and autumn. The adult
moths which belong to the family Xyloryctidae
are least active during winter.

Typically, the twigs of infested trees show
signs of girdling at the forks or leaf whorls
and the leaves may be skeletonized and incor-
porated into larval shelters. Tunnelling in
the nuts may occur on bearing trees but this
is rarely a serious problem.

Host plants and distribution

As well as macadamia, the insect also attacks
many other native proteaceous trees such as
Banksia, Grevillea, Hakea, Persoonia, Buck-
inghamia, Stenocarpus, and Xylomelum. It
occurs in all macadamia areas in coastal
Queensland but the heaviest infestations are
usually in elevated areas.

Life history, habits and damage

® ApuLT—The adult is a silvery-white moth,
satiny in appearance with yellow legs and
antennae and with a wing span of up to
26 mm, It is mainly active at night and
is attracted to mercury vapour light which
has been used in traps to monitor pest
abundance.

® EGcc—The egg is approxiately 0-7 x 0-4 mm,
yellow when laid and changing to red-
dish-orange. It is proportioned and pat-
terned in such a way as to resemble corn
on the cob. Eggs are laid singly at leaf
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axils on terminal shoots and apparently
in the vicinity of old twig girdler damage.

® LarvaA—During development, the larvae may
pass through 6 to 9 stages; 6 to 7 being
more common. On hatching, it is about
I -5 mm long and yellow-orange in colour
with a black head.

Feeding commences in crevices at leaf axils,
in folds of leaves or at old damage sites. The
larva feeds under webbed shelters which
become cluttered with excrement and damaged
foliage as larval development proceeds.
Numerous larvae at various stages of develop-
ment often occur in the one shelter. Webbed
shelters may remain on the tree long after
the life cycle is completed, giving it a ragged
appearance.

Twigs weakened by girdling readily snap off
and this tends to induce a bunched habit of
growth. Tunnelling in the husks and kernels
causes damage similar to that of the maca-
damia nut borer.

When fully grown, the larva may be up to
23 mm long. It has a dark brown to black
head capsule and its body is mottled brown
relieved by longitudinal rows of dark brown
dots.

The larva, on reaching its pre-pupal stage,
contracts and becomes lighter in colour. It
constructs a dull brown, silken cocoon (about
12 mm in length) in which the transformation
to the pupa occurs.

® DURATION OF THE LIFE cYCLE—Develop-
ment time, when the inscct is reared in
the laboratory at 26°C on macadamia
nut husks, is from 62 to 84 days.
This comprises 7 days for eggs, 39 to
69 for larvae, and 12 to 17 for pupae.
During spring and summer, however, egg
laying to adult emergence on trees in the
field can take from 3 to 5 months.

Natural enemies

Over 20 natural enemies have been recorded
and it appears likely that these are important
in regulating pest populations. Most of these
enemies are wasp parasites which attack the
insect during its larval stage. An unidentified
bethylid, a braconid, Agathiella sp. and the
ichneumonids Goryphus turneri Cheesman and
Stiromesostenus albiorbitalis  Cheesman are
among the more common parasites.
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The macadamia twig girdler
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Adult moth of the macadamia twig girdler (wing
span up to 26 mm).

Fully grown larva up to 23 mm long on a macadamia
nut.

ABOVE. Typical twig girdiing damage on a young
gralted tree.

LEFT. Webbed shelter of the larva incorporating
insect excrement and damaged leaves.




