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Summary

In the 1970s hundreds of thousands, if not millions, of native eucalypt trees died on the Northern

Tablelands of New South Wales in a syndrome which came to be called "New England Dieback".

The magnitude of dieback and a recognition of the value of trees on farms led to a desire by

many people for information about eucalypt establishment and it is this desire which sparked

the commencement of this project in 1982. The overall aim has been to better understand the

mechanisms by which eucalypts common on grazing properties of the Northern Tablelands of

N.S.W. regenerate naturally and to use this information to design eucalypt re-establishment

strategies for areas affected by tree decline. Emphasis has been placed on:

• Flowering and seedfall cycles (phenology) of local native eucalypts of the Northern Table-

lands;

• Conditions which favour seedling establishment and growth;

• Techniques for re-establishment or regeneration of eucalypts on land which has been grazed

or cropped in the past.

Understanding the nature of eucalypt regeneration and reproductive behaviour is vital if we

wish to preserve and re-establish native trees on rural land. This study, therefore is an attempt

to increase our knowledge of the mechanisms involved in the maintenance of populations of

woodland eucalypts and to provide some techniques for their re-establishment where the numbers

of trees have been seriously depleted in the past.

Natural regeneration is the cheapest and easiest method of establishing woodlots and has

the added advantage of retaining the character and native species of an area. The choice of the

site for natural regeneration is the most critical factor governing success as areas differ markedly

in their capacity to regenerate.

The most reliable way to ensure natural regeneration is to choose a site where eucalypt

seedlings are already present. These seedlings are usually lignotuberous and if grazing stock or

vigorous pasture are present they may be suppressed and relatively inconspicuous. Lignotuber-

ous seedlings can be found in relatively intact woodland or forest which is dominated by native

pasture and where native shrubs are present. Clumps of mature trees, open woodland, or even

isolated trees may also have lignotuberous seedlings nearby, particularly if the pasture is native

and shrubs are about. In this study such areas were usually found on less improved locations

such as rocky hills and steep positions with sandy or rocky soils. Eucalypt seedlings are rare or

absent in improved pasture, heavily stocked or cultivated areas, and places where there are no

native trees. Such areas are commonly in mid to lower slope positions and where the soils are

more fertile.
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The best way known to encourage regeneration of native trees and shrubs is to exclude

stock from areas which have been identified as containing seedlings for at least five years. Re-

introduction of stock gradually after that could be allowed although it would have an impact on

any shrubs which regenerated. Fencing off such areas may not necessarily lead to regeneration

and growth of eucalypt seedlings may be fast or slow depending on many factors. In forests or

woodlands the mature trees can suppress eucalypt seedling growth although Acacia, Olearia,

Cassinia, Indigofera, Pimelia, Jacksonia, Daviesia and many other native shrubs are likely to

grow well. The eucalypt seedlings may grow quite slowly except for ones which are in gaps a

little distance from the suppressive action of the mature trees. Where trees are less dense, on

the other hand, eucalypt seedlings can grow very vigorously. There is some indications that a

dense sward of grass may interfere with regrowth, through competitive or possibly allelopathic

effects. Insect attack also can reduce seedling growth.

If no seedlings are already present regeneration is only possible from new seedling recruitment

from seedfall. Eucalypt seeds do not travel far from their parent tree, nor are they stored in the

soil. Thus for recruitment to be possible mature healthy trees capable of producing (or better

still already with) a heavy crop of fruit, must be present. Unhealthy, dieback affected trees

rarely fruit, and when they do their crops are frequently poor.

Fruit crops vary from year to year, tree to tree, and depend on a variety of environmental

factors, in particular insect attack and weather conditions, as well as the previous flowering

history of the tree. Species vary in their flowering times and length of flowering cycles with

closely related species having similar flowering cycles. If flower buds are present flowering takes

place (for all the local species except stringybarks) within the following 12 months (stringybarks

hold their flower buds for two years before flowering). For all the local species most seeds fall in

the warm part of the year (spring-autumn with a sununer peak), the bulk of the seed falling in

the first and second warm seasons after flowering.

Seedling recruitment only occurs when the fruit crop is heavy. Seedfall need not be at its

maximum for successful recruitment but needs to be in the order of 100-200 seeds/m2.

Survival of seeds is very low (0-0.7%) even when recruitment is successful. After seedfall

enormous losses of seeds occur when they are gathered by ants. Seeds need to be buried lightly

(2-4 nun) as they have low germination if lying on the surface due to desiccation and ant foraging.

If the seeds are deeper than 15 nun emergence is all but halted. Species vary is their ability to

emerge from depth. E. virninalis is more vigorous then E. rnelliodora or E. blakelyi. It has a

greater capacity to emerge from depth and germinates faster, possibly because of superior root

growth in the first few weeks after germination.

The seed bed has to be clear of competing vegetation for the period of early seedling recruit-

ment, ie. at least three months. In native pasture some seedlings may appear in bare patches

around the trees, between tussocks or where mineral soil is exposed. Such conditions are proba-

bly less common in natural or improved pasture. Burning the grass sward in early spring or late

summer may provide a good seed bed. Such a technique is successful in native forests, however



in a natural or improved pasture it will stimulate a vigorous growth of weeds like Cirsiurn and

others. Spraying with a contact herbicide such as Roundup a little distance from the tree in

early and then mid spring can be successful (an earlier additional spray in autumn may suppress

weeds still better). Extreme care has to be taken that no drift or leachate touches the tree or

roots so spraying should be done no closer than 5 in to the trunk.

Best recruitment will occur on the perimeter of the tree, in the "halo" affected by the canopy

but not directly underneath it, and on the southern side of the tree which is shaded by the tree

thus reducing frost and desiccation damage. Thus any soil treatment should be in that region

5-15 in from the trunk of a 20 m high tree (more for a higher tree) on the down wind side.

Seedling recruitment will only occur in seasons with rainfall well above the average. On

the Northern Tablelands recruitment occurred in the late spring of 1985 when rainfall was 1.5

times the average for the whole period extending August to January (ie. an average of 25mm

per week for the whole period) and many of the resultant seedlings survived a subsequent dry

autumn. Most recruitment seems to appear on the Tablelands in spring when there is a rainfall

well above the average in spring to mid summer, in particular good December — January rain.

Such seasons occur, on average every 5-6 years. Recruitment can also occur in moist autumns,

eg. the autumn of 1983 where the rain was twice the average (ie. mean of 20 nun per week from

March — June). Such seasons are not as common here as moist spring/early summers.

Recruitment is dependant on the number of seedlings which become initially established.

Mortality is high in the first growing season. A germination of 0.5-1.0% of seed and an ultimate

survival of 20% of these seedlings is possible and would be considered successful recruitment.

An ultimate survival of 1-2% is possibly more realistic, in which case initial recruitment would

need to be about 1 seedling per m 2 for success. Survivorship of seedlings follows a Deevey III

curve. Most mortality occurs in the first growing season. Seasonal conditions and weed growth

seem to have little effect on seedling survival in the second season, although they affect growth.

By the third growing season seedlings have broken through the grass sward and growth may be

more rapid. Mortality is low by then. Seedling stein and height growth is exponential in the

first few years with little upward growth in the first 2 years as the seedling gets established, but

in the 3rd and 4th growing seasons growth is more rapid (in the absence of suppression from

weeds or mature trees). There is no seedling growth over the winter.

Seedling recruitment thus depends on heavy seedfall combining with a good seed bed and

high soil moisture. In the natural situation this is possibly a rare event, occurring only once

every 10-20 years. However certain conditions can be manipulated, particularly providing a

good seed bed, to make such events more frequent.

In many places natural regeneration is not possible. Tree establishment in such places

requires actual planting or seeding. Despite the preliminary nature of my investigations into

direct seeding it is possible to make a series of reconunendations for direct sowing on the Northern

Tablelands.
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Grading a strip with follow up ripping or chisel ploughing was the most consistently reliable

technique of direct seeding tested here. Weed control is good for 1-2 years after sowing and

even longer. Without disturbance of the soil through ripping or chisel ploughing however grading

was not successful. The next most promising technique tested was spraying with Roundup +

Atrazine in autumn. Weed control in the first season seems adequate but not as good as

grading. Spraying twice before sowing (in autumn and early spring) with contact herbicides

such as Roundup can also give good results but weeding in late spring — early summer seems to

be necessary. Cultivation and burning were not found to be suitable techniques in improved or

natural pasture unless some form of weeding was done.

Sowing in clearly defined rows gave the best results. Broadcasting gave poor results and spot

sowing had limited success. Rows or spots should be clearly marked with stakes to allow easy

checking and maintenance later. In this area acacia seeds should be sown at 50 seeds/metre (0.7-

1.0g/metre) and eucalypts at 1000 seeds/metre (2-25g/metre) for best results. Heavy sowings

are better than light sowings. Seed should be sown 0.5-1 cm deep. The expected survival rates of

acacias may be 1-50% (usually 2-5%), and eucalypts 0.01-0.1%. Casuarina and Leptosperrnum

species seem unsuitable for direct seeding locally.

Seed should be collected from near to the site and from species which grow on the site

naturally if possible. Acacia seeds may be treated by holding them in boiling water for 10-20

seconds in a sieve, withdrawing them and then drying them. Seeds so treated can be sown any

time later.

The best sowing time here is probably September to mid-October when soil moisture is good.

Autumn and winter sowings may by suitable but require further investigation. Mulches are not

generally recommended except for spot or niche sown acacias. The main causes of death in

my direct sowing trials were drought and weeds (and in some cases grasshoppers) in the first

summer.

The recommended techniques to arise from the tree planting trials were to first rip the site

at least 1-2 months before planting and to remove competing vegetation by hand chipping,

cultivation or knockdown herbicides used alone or in combination with residual herbicides. Best

results were achieved when seedlings were guarded with milk carton guards and mulched with

a 20 L bucket of sawdust. Neither the slow release fertilizer Nutricote nor the water absorbant

compound Terrasorb were found to improve growth or survival at the rates used. Quality of

tube stock was found to be important, with seedlings raised in square native tubes and grown

from indigenous seed (local to or from within 50 km of the site) giving excellent results. As

long as soil moisture was good at the time of planting and initial site preparation and , planting

technique was good, little follow up weeding or watering was necessary. Some weed control was

considered necessary if reinvasion of weeds became a problem.
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