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SPECIES ESTABLISHMENT, EVALUATION AND REGENERATION:

Methods of establishing trees on non-arable land to control weeds

M.H. Campbell and H.I. Nicol

NSW Agriculture, Agricultural Research and Veterinary Centre, Orange NSW 2800

In New South Wales some serious weeds have in-
fested steep, rocky hill country which makes eco-
nomic control by landholders using  pastures
impracticable. For example, Vere et al. (1993) have
shown that it is unprofitable to control serrated tus-
sock (Nassella trichotoma) by pasture improve-
ment in non-arable areas with low rainfall and low
soil fertility, In NSW 741,000 ha of land are in-
fested with serrated tussock and 188,000 ha with St
John's wort (Hypericum perforatum), An average of
659 of this land is non-arable. At present the main
method used to contrel weeds in these siwations 1s
repeated herbicide application which kills the weed
for short periods but often eliminates associated
useful species leaving bare ground which is vulner-
able to erosion, The establishment of trees Lo control
the weeds would be a moere sustainable solution, Us-
ing acrial seeding or direct drilling large areas of
weeds could be treated and sown to trees guickly
and relatively cheaply. Thus this experiment was set
down to examine metheds of establishing trees 10
control weeds.

Methods

The site was an unploughed rocky hill 20 km
south of Tuena, NSW heavily infested with serrated
tussock and lightly infested with St John's wort,
The soil had a pH {CaCIQJ of 5.2 with an available
phosphorous level (Bray No. 13 of 10.3 pg/g.

The experiment had 2 buming treatments (un-
burnt, burnt) x 3 herbicide treatments (nil, one, two
sprays) x 3 methods of sowing (aerial, direct drilled,
planted seedlings). Four tree species [ribbon gum
{(Eucalyptus vimingliy), silver watlle (Acacia deal-
bata), river oak (Caswaring cunninghamiana) and
radiata pine (Pinus radiara)] were sown on each
plot. Serrated tussock was burnt an 6 June 1995 af-
ter mil, one spray (on 24 November 1994} or (wo
sprays (24 November 1994, 23 May 1995}, The No-
vember 1994 spray to kill serrated wssock and St
John's wort was a mixture of (lupropanate
(Frenock®) ‘at 2 L/ha product (75% ai) and
glyphosate (Roundup CT®) at 4 L/ha product (45%
ad.) and the May 1995 spray to Kill snnual weeds

was Roundup CTE at 2 Liha.

Scedling trees were planted (10 per 5m* sub-
plot) with a shovel and seeds sown on the aerial and
direct drilled treatments by hand on 7 and 8 June
1995 (ribbon gum 2 kgfha, silver wattle 3.6 kgfha,
river oak 2 kg/ha, radiata pine 8 kg/ha), The direct
drilled furrow (8 cm wide x 3 cm deep) was dug
with a matiock and soil firmed by walking on the
furrow -after the seed had been sown on the culi-
vated surface. Seeds were treated with permethrin
Lo reduce losses due to seed harvesting ants. Super-
phosphate containing 0.02% melyvbdenum was ap-
plied at planting at 200 kg/ha.

Plots (4 x 5 m with sub-plots 1 x 5 m) were in a
randomised block design, blocked for burning and
spraying, with four replications.

Results were recordad in late March 1996 by
counting the number of trees per Sm? sub-plot and
measuning their height.

Results

Aerial sown and direct drilled seed

Ten months after sowing, establishment of rib-
bon gum and radiata pine was higher from direct
drilling than from aerial sowing {Table 1). Method
of sowing had no effect on the establishment of wat-
tle and sheoak failed 1o establish on any treatment.

Burning assisted the establishment of aerially
sown ribbon gum but had no effect on the establish-
ment of the other species (Table 1). Herbicide treat-
ment asisied establishment of nbbon gum on the
bumnt treatment {two sprays gix_rjing better (P=(0.03)
establishment 41.0 plants/5m~ than one spray
18.4/5m? or nil spray 18.8/5m?) but did not assist
establishment on the unburnt treatment nor on treat-
ments with the other species. The surprising feature
of herbicide effect was the establishment of ribbon
zum on the unsprayed treatments (f.e. 15.9/5m? on
the unburnt and 18.8/5m” on the burnt treatment,
meaned for aerial sowing and direct drilling) despite
heavy competition from serrated tussock, The dif-
ferent treatments did not influence height ol trees,
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Table 1. Effect of method of sowing on establishment of
trees (number per Sm2) and height of the 3 species that
established {om) ten manths after sowing,

Treatment Species
Ribhon Silver Radiata
g waltle pne
Methed of Sewing
Unburnt Aerial 93¢ 1.1d 1.9
Direct drillad 27:5ah 1.1d [0
Burmt Aerial 18.5:b L.od 1.1d
Direct drifled I3da 28¢cd d.dcd
Hﬂight' 24¥a 20034 1.1k
Notes: ! meaned for aerial and dircct drilling: Means for
method of sowing and for height followed by & commion
letier do not differ significantly (P=0.035), |
|

wssock. The different treatments did not influence
height of trees, the only difference being between
species (Table 1), The slow growth of radiata pine
was characterised by yellowish plams  lacking
vigour,

Planted seedlings

A high proportion of scedlings planted in June
995 established and increased in height in the ten
months after planting (Table 2). Treatments did not
affect establishment or growth, the only difference
being between species. Best establishment was
achieved by nibbon gum and radiata pine whilst
silver wattle attained the greatest height. The height
of river oak was influenced by tree health, 23%
being dark green and healthy with a mean height of
105 cm whilst the remaining 77% had unhealthy
yellowish leaves and a mean height of 48 cm. The
reason for the unhealthy trees may have been that
their roots were not infected with the actinomycete
Frankia and thus they were not able to fix nitrogen.

Discussion

All tree species established well from planting as
seedlings. Ribbon gum and radiata pine established
well from direet drilling whilst dbbon gum alone
established well from  aerial sowing. Growth of
radiata pine from direct drilling and aerial sowing
was very slow due, possibly, to the lack of
micorhyza in the soil which leaves only ribbon gum
as suitable for aerial sowing or direct drilling, The
lwo spray lreatment assisted the establishment of
ribbon gum on the burnt treatment by controfling
serrated tussock, St John's wort and annual weeds,
The one spray treatment did not control annual
weeds which smothered the tree seedlings in spring
1995, The beneficial effects of the two spray
treatment was not evident on the other species at the
time of measurement. The ability of ribbon gum
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Table 2. Establishment (%) of planted seedlings ten months
after planting, and height (em) at planting and ten months
later,

Ribbon Silver River Radiata
gum  wattle  oak plm.

Establizhmen (%) D8.3a TOHc B9.2 b 8750

Hedght (em) ot planting: 3644 135¢ 404a 284h

Height (em) 10 months 77.7b 95.8a 575¢c TR2b
Motes: Means in rows followed by a common letter do not
| differ significamly (P=0.03). Methods of establishing trees
| oo non-arable land to control weeds

establish amongst unspraved serrated tussock needs
further investigation. Buming assisted the estab-
lishment of aerially sown ribbon gum by removing
the horizontal mass of dead twssock leaves that
occurred on the soil surface of unburnt treatments.

The best method of establishment was planting
seedlings. However, the establishment achieved by
direct drilling and aerial seeding of ribbon gum
exceeded the recommended density of Lrees
necessary for weed control (] radiata pine/ [Dm
Hans Porada personal communication) and fur
ground water recharga and agroforestry timberbelts
Ishelterbelts (1/m2, Bird et al. 1990).

Of the species used here,
established well enough and grew sufficiently
quickly o be considered for sowing by direct
drilling or aerially seeding. Further research is
needed to examine the establishment ability of other
cucalypts and to reduce the costs of establishment
by minimising herbicide, fertiliser and seed inputs.
For radiata pine and sheoak to establish successfully
from aerial sowing and direct drilling methods are
needed o introduce, respectively, mycorhiza and
Frankia with the seed at sowing, In addition, for
planted seedlings of sheoak to establish successfully
it will be necessary to sow them with Frankia
already established on their roots,

only ribbon gum
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