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Alihough the annual ra.infa.ll is high, very hot dry summer conditions are
experienced and this must have an important llfluence on plant growth.
Dwellingup, in the centre ol the prime jarrah belt, has an ayerage rainfall of
51 in. Approximately 60 per cent. of this (or 30 in.) is received in June, July
and Augusi, whereas in December to March only 2.5 in. (or 5 per cent. of the
annual total) are received. This dry summer, which results in drought condi-
tions for a small plant on the forest floor is one of the principal faciors governing
the survival and developmenL oI jarrah regeneration.

In addition to drought conditions, young plants in openings in the forest
have to withstand extremely high surface soil temperatures, due to insolation.
Ha.tch (unpublished data) has recorded that on a normal summer day with a
Doon screen temperature of 90'F., the bare soil $urface in an exposed site
reached 150"F. Ey contra.6t, ihe surface iemperature at the same time under
a heavy canopy was only ??'F.

The jarrah forest soils are generally lateritic and are characterised by
heavy gravels which occupy up to 90 per cent. of the total soil weight in the
upper horizons. 'Ihey are usually of light texture, mainly sands, loamy sa[ds
and silts, and chemical analyses shosT iha,t they are of low fertility. These
soils do not prcvide a favourable medium for seedling growth due to their poor
moisture holding capacity and the impedence of root development in the com-
pacted gravels.

THE LIGNOTUBER AND ADVANCE GROWTH.

In common with most eucalypts, the jarrah seedling produces a, lignotuber.
Considering the harsh conditions for regeneration in the ja.rrah forest the lig-
noiuber is the key to janah regeneraiion, The eucalypt lig[otuber described
by Jacobs (1955), is a wcody swelling at the base of the seedling stem which
appears in the first year, and slowly increases in size. Ii bears numerous
dormant buds from which new shoots can be ploduced when the need arises.
As the tuber grows in diameter it extends down the stem so that the greater
pari becomes buried below ground level. Once established it is not normally
destrcyed by fire, drought, or animals and if the aerial podion is damaged
by any of these agencies new shook develop from the dormant buds.

The jarrah seedling does noi immediately develop an upricht single stem,
but slowly grows inio a bushy shrub, less than 3 fi. high, with numerous leafy
shoots arising from the lignotuber. (See Plate 1.) This static form is a char-
acteristic stage in ihe development of the jarrah tree under forest conditions,
and such plants are locally known as lignotuberous advance growth. (Hards,

1956). The advance grovth persists for many years on the forest floor ir this
dormant form while developing a rcot system which can sustain ihe more
vigorous growth of the sapling when conditions become favourable.

Danmtic DeDelopnrent,

The conditions required for dynamic upright growth inio the sapling stage
are brought about by the reduction in competition on the site resulting usually
trom the removal of mature trees, either by senescence and death in the virgin
forest or by logging operations. The locging is carried out under departmental
tree marking control following a, sysiem of selection by groups and single trees.
I'he period between lrade operations is normally 30 years or more,
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Pla te  2 .

An opeDing in the vlrgin forest with a sood stocking of lienotuberous advance growth.

rnore open canopy. High concentrations are Jound on old ash beds caused by
the burning of logs and heaps of debris. (See Plates 2 and 3.)

Advance growth may pelsist in the dormant form for many years and
planis in this stage 'well over 24 years old have been observed. Dynamic
development from the advance growth stage to the sapling stage is rare under
the undisturbed canopy and is generally confined to openings in the forest
caused by the death of old trees. During the long period of decline preceding

the death of the old tree, advance growth becomes established in la,rge numbers
under the deteriorating crown and gradually takes over the site, The virgin
forest is charactedsed by small groups of even-aged trees which have become
established in this way. (See Plate 4.)

Table 1 sets out results of an assessment of regeneration in 1938 and 1959
on 200 peuanent o_uadrats h virgin bush. These figure$ show that in the 21
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Efrect oI Logging.

Foltowing logging the forest usually produces adequate regeneration. (See
Plate 5.) Ttade cutting on an area is followed by a period of active develop-
ment of the remaining vegetation, probably due to the great reductiou in com-
petition for water resulting from the removal ol the large trees. some of the
advance growth present commences d]ryramic development at this time. A
single shoot assumes dominance and quickly develops into a small sapling with
a growth rate of 2 to 3 feet per year. Top disposal burning after logcins may
assist the advance growth to get away. New shoots follovr the burn and under
the more opeu conditions, one may assume dominance.

A eroup of saplines which r.as become estabUsrred ln a gap in the virgin Iorest.
The undeNto.ey spec\es iE Banksia grandB.

In Table 2 the results are shown of an assessment in &n area where dense
regeneration developed following logging and a mild slash burn. This axea
carried adequate advance growth in 1938 and was cut oYer in 1953, slx years
prior to the second assessment. The ngures are based on counts on 100 quadrak.
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Results of assessments carried out in an area which had been logged in

1916 and which received regeneration treatment in 1932, are shown in Table 4.
These flgures indicate that during the 24 year period, 1935 to 1959, development
of new regro'wil1 and saplings has been confined to coppice shoots resulting
from the 1932 trea.tment, io large advance growth over 36 in., and to occasional
advance gro$th which had been released by the Iingbarking of nearby trees.
The large increase in numbers of seedling advance growth is due to burning
carried out over portion of the area in 1954, a seed year. The figures in Table
4 are based on assessmeni of 1,400 quadrats.

TABLE 4.

Number of stems per acre.

Seedling
seedlings adlance
less than gro{th

6  in .
,l,il$!:,,:i3ilL BinlgltSaplings

1935
(19  y r s .

since log-
ging; 3 yrs.

slnce
trtealmen!l

1959

368
50 .

6',t2

6 1 *2 1 "

2 ,000100

* coppice shoots resulting from regeneration treatment in 1932.

ESTABLISHMENT OF SEEDLING REGENERATION.

The establishmenl of seedling regeneration is not usually a prcblem in the
iauah folesi. Observations indicate that burning the lltter on the foresi floor
provides the most suitable seed bed lol jauah, and seedlings become established
in thousands per acre following a burn in a seed year. Plots established in
dense seedling regeneration fouowing a severe flre in 1941 showed a great reduc-
tion in the numbers of seedlings in the flrst 5 years. The stocking per acre fell
irom over 18,000 to 1,500 in lhis time. This figule decreased further to ap-
proximately 500 per acre at age 17 years. Plants on ashbeds were larger than
those ofi the ashbeds but none of them had developed beyond the advance
growth slage.

The time taken for the advance glowth to reach the stage where it can
commence dynamic growth depends on the oppoftunities it has for development.
it must produce & root system capable of sustaining vigorous growth in face
of the competition on the site. Under conditions cf minimum competition in
cultivated plots and in gardens \tatered through the summer, jauah does not
stagnaLe in the lignotuberous stage, bub develops an uprighi iorm immediately.
In the forest, the advance growth takes at least 15 years to obtain a, sufficient
grip on the soil io enable it to take advantage of the opening up of the stand
and make dynamic growth. Harris (1956) has pointed out that the size of
the lignotuber is an indication of the stage of development of ihe advance
growth, and suggests that under foresi condi|ions, advance growth will not

10
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of the first summer. In the control, only 46 per cent. survived the summer and

seedlings had viftually stagnated since planting. Cultivation plus a fertiliser

ireatment with an enriched compost, produced vigorous leaf development in

the spring, but the plants could not survive the hoi dry summer as well as

those $/ith culiivaiion cnly. Survival at the end of summer was 50 per cent

It appears from these early observations that iniiial cultivation perhaps

followed by a later applicaiion of fertiliser once a stronge( rooi system is

established, will give the best results.

CONCLUSIONS.

Successful regeneratioD in the jauah forest depends on ihe presence of

edvance growth with a! well developed root system ready to take advantage of

the reduction in competition which results from logging. Seedlings which
germinate after logging are not likely to play a part in the regeneration of the

forest until a further opening up of the stand takes place.

Regeneration prcblems do occur in areas where the advance growth is

either not present, or Dot sufficiently developed to respond to the reduction in

competition. Heavy cutting in such &reas will resuli in either a dense develop-

ment of weed species or a severely understocked forest, unable to produce ade_

quate regeneration for a long time
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