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ABSTRACT

This study details the results of the first systematic

investigation of the factors affecting native tree establishment on coal
mine spoil within the Hunter Valley. Previous research had largely

concentrated on the use of replaced topdressing materials which primarily

consists of soil B horizon. The suitability of other spoil material e.g.

sandstone, shale and mudstone substrates as media for tree growth, has

received little attention. This lack of basic information has meant that

this study was intentionally broad and investigated aspects of tree

establishment on a wide range of substrates which may deserve more

detailed attention.

The major aim of the research described herein was to

investi gate the suitability of a range of substrates for native tree

establishment and to develop practical, low cost tree establishment

techniques. Specific objectives included identification of physical and

chemical spoil characteristics which may be limiting to the germination,

survival and/or growth of native tree species.

Two major investigation techniques were used. Firstly,

controlled glasshouse experiments using potted materials, allowed control

of external variables in order that specific problems affecting

germination, survival and early growth could be examined. Field

experiments further examined glasshouse results and investigated the

effect of different substrates and treatments on germination, survival

and growth.

Seed germination was consistently inferior on topdressing

materials in glasshouse experiments compared to other substrates. The

effect of substrate in field experiments was much more variable and there

was no single or obvious explanation for differences in germination.

Despite this, germination levels on most substrates trialled in the field

were considered good. Deep ripping and the use of straw, and to a lesser

degree chitter mulch, were the only field treatments that enhanced

germination.ḏIn both glasshouse and field experiments there was no

consistent advantage to germination in adding fertilizer at sowin g time.



Survival in the glasshouse appeared to be affected by pre-

emergent damping-off. Differences in field survival appeared to parallel

differences in substrate moisture availability.

In glasshouse experiments, topdressing materials produced

consistently superior growth of plants compared to other substrates. The

effect was considered to relate to better nutrient availability and

superior soil structure in topdressing materials. In field experiments

there was no consistent growth advantage in using topdressing material

and results varied between collieries and between experiments within each

colliery. No single factor could be attributed to substrate-induced

growth differences, although variation in the depth of topdressing

material and the coarse rock fragment within substrates were considered

important.

In glasshouse experiments, P was the most important deficient

nutrient in plant growth and the only nutrient consistently deficient in

all substrates. Wr.,!)rand S were also deficient in most substrates. In

glasshouse experiments Eucalytus maculata was much more sensitive to
nutrient addition and nutrient omission than Casuarina glau7a.ԐField

nutrient responses were not adequately tested.

The use of a millet cover crop did not affect native species

germination or survival. However the growth of native tree species was

reduced with increased millet sowing rates and the effect was attributed

to increasing competition for spoil nutrients. The need for surface

stability during the relatively protracted development of native tree

species led to an investigation of pre-emergent herbicides.

The pre-emergent herbicides Surflan and Diphenamid were found

suitable for field use when tested against four planted native tree

species and two application rates. However, only Diphenamid was found

suitable for use with directly sown seedlings under glasshouse

conditions.



There was a clear preference by some species for particular

substrates. However it was not possible to determine what physical or

chemical spoil effects were involved in this selective response.

The study clearly demonstrated the suitability of most

substrates for native tree establishment using direct seeding techniques.

In field trials there was no obvious clear-cut advantage to native tree

establishment by using topdressing material. Germination, survival and

growth of native tree species on most substrates was considered adequate

and dominant trees on all substrates were healthy and vigorous. The main

advantage of topdressing material appeared to be in the better

establishment of pasture species.

Direct seeding proved to be a much cheaper tree establishment

technique than traditional seedling planting. This, together with other

advantages such as high stocking rates, ease of establishment and varied

stand structure, makes direct application of native tree seed a viable

and attractive revegetation option for use on recontoured open-cut coal

mines in the Hunter Valley.
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