MANAGEMENT OF SECOND GROWTH JARRAH FOREST.
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MANAGEMENT OF SRCOND GROWTH JARRAH PORRST,

The heavy exploitation cutting in the jarrah forest prior
to tresmarking has resulted in large areas of dense even aged
regrowth, In the Dwellingup division some of these stands are
ap.roaching 50 years of age.

Plot measuraments over a period of 16 yesars in a nigh guality,
unthinned regrowth stand have yielded some interesting information,
on the banaviour.of this type of forest, In the following notes,
some sug estions for management of the regrowth forest are put
forward, based primarily con inflormation obtéined from this plot

and my opr=sent ideas on the subject,

A, 8Stand Behaviour in Untninned Repgrpwth For=st

The one acre sample plot which is located in MHolmes 10, has
been measur=d periodically from 1943 to 1959, This is a high quality
site, (100 load jarrah bush) and the regP§Wth is now approximately
Ly years 0ld, A number of facts arising from the measurements are
relevant to a study of the behaviour of such stands,

(1) The number of stems p=r acre has remained constant at 337,
over the 16 years of measurement, None of the suppr<ssed tre=s have
di=d,

(2)l The sorting out into cancpy classes is progressing, The
numbsr of overstorey tr-es (dominants and co=-dominants) has fallen
from 130 in 1943 to 83 in 1359,

(3) There is a considerable range of size classss butffcan be

dominants, dominated snd suppr<essed) with no future in the stand,
(4) The early, ranid height rrowth of the sa-ling stage had
slowed down before me surements com:=nced, In 1943, at age 23
years, the mean height of 30 sample trees was 64', giving an M,A.I.
of approximately 2% feet per annum, A constant incremeat of 1' per

annum has been maintained since 1943,
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(5) Total basal arca has reach=d a high level of 130 suuars

f2 ¢t per acrs, Basal area incr-wmeant has udeclined since 1347, from

4o<': sgunre f2et per acre per annum to 2,0 square fe=t per acrs per

ananum in rec2at ys:rs, apparently Jdue to nutual sup ression brought

about by the heavy stockines, 8es fipureg 1 and 2, The fall-of” in

incr2ment as the total basal sarea builds up is shown in the follow-

ing table:

] Total B.A, Incrt,
Year Age Basal Area p.8c. p,an,
1945 23 135 sq.ft.

1947 52 152 sq,ft, He2e 8Q,TT,
1953 a8 168 sqg.ft, 2.7 89.f%.
Y958 ‘ Ly 130 sq.fs, 2,04 8Q.ft,

(6) The basal area of the overstor:y has been ms.atained at
fairly constant level petw=en 30 aad 100 sguara f=eet over the 16
years of néasarenent, dues to the rodactivn in the number of stams
in the ovarstorsy,

(7) Volume increment has fallen from 50 cubic fset per acre

anaum in 1345-1947, to 25 cubic feet per acre per anaum in recent

per

years, The simad now carries approximately 40 loads of regrowth per

acre at age U4 years, Four overmaturs veieransg were sxceluded in

this calculation, and their crown area allaswed for,

(3) The girth increment of both ov-rstorsy nnd understorey tr es

has .eclined considerably,

8ixt=en trees on the plet w:re rowing a2t more than 41 inch

of girth per ainum during the period 1945-47, b2fore the decline in

|
growth rate began, They are now averaging O.,43" per annum,

The mesn girth increment of the 33 pv#sent oversLorey tr=aes

has f-1len from Q,66" per annum in 1945-47, to 0,23" per anaum in
1953-59.

The mean girth inerzment of the %04 jresent understorsy
ir-es nas fﬁlleéja.ﬁo" per anaum in 1943-47, nd 0.075" per annum

during the last period ol measur=ment,




(9) The growth of 32 poteatial crup iress has been traced
over the peripd, and, althwvugh tn=2ir lacr meat nhas fallen, they are
producing 2 progressively sre t2r percentage of Ene total plot
inerement =ach year - from “h% in 1943-47 to 52%;1n 1953-5%9. The
average girth incremeant of these trees was 0.31"iper annum in 1343-

47 and 0.,41" per annum in 1955-59,

From the information obtained on this -plot, a number of con-
clusions can be drawn regardins the behaviour of this regrowth stand,
A high rate of growth was mainta.ned for the “irst 25 years,
with a height increment ap roaching 3' per annum and a volume incre-
ment in excess of 1 load per acre per annum, The stocxkiag of 337

stems per acre would allow free growth in the sapling stage,

A differentiation intc canopy class»s had begun by age 23 yewrs.
Purther sorting out occurred between 23 and L yeors with a marked
increase in the .nderstorey group, but no tre<s had died, The per-
sistance of the understorey trees has led to a build-up of a very
high stocking, mutual suppression and a decline in the production
per acre by more than 50%, Growth r teg of both overstorey and unier-
storey trees have slowed down considerably,

It seems likely that both crown competition and root compatition
play a part in the mutual sup ression, Crown competition would bg—
come most severe when rapid height prowth ceas=2d and new crown
developnent became dependent on lateral extension, With a crown-shy
species such as Jarrah, this alone could account for the decline in
growth rste, During the sum:ier months, availability of water prob-
ably becomes an important factor limiting growth in a heasvily stocked
stand, When over tare=s-quarters of the tr=es form a non-productive
but persistent undersior2ey, a large pro.ortion of the available water
and nutrients must be us=d in sustaining lifé in| tre=g which have

practically ceased growing,




Although & small number of the ov:rsiorey tre s are producing
an inereasing porc-ntaze ol the total ilacre«eant va the plot, thsir
in:remeat raite has f»112en consid=rably, Whether thaese tre«s will
eventually nake over the site and resume a fast rnate of srowth 1is
not known, It s 2ms more l.kely that, without treauinent, the stock-
ing will be maintain=d at a high lev=l with a lsrge number of trees

per acre, and a conssquently slow srowih rate on individual trees,

B. Management of the Resropwth Forcsts

The forsgeing not=s indicst=2 that overslocking may lead to a
'@ 'ipus de:line in propduction in the regrowth Jarrah forests and that
thinning is necessary in these stands Lf reasonable rates of growth
are to be maintained, There are a number of problems associated with
thinning in the Jarrah forest and res= rch is needed to determine
the most suitaole m=thods,

An imporsant L nefit to be vbtained rom nhin»iéf is the op or-
sunity of contrelling end improving the stand structure, The re-
growth stands ars gensrally even-ased and it is sug ested that
thinnings should be directed tovards the =ventual c¢onvergion Tto all-
ag® selection for-ost, The following noves are submitted in support

of this sug =stion,

a, Advantages of the Selection System

Jarrah grows naturally as an irrecular forest due to its
fir: resistance, its meznoq of re.2n=ration and its ability to per-
sist as an underatorey, It is therefore a suitable species for
management under the selection system,

A numbsr of aJuvantages ol the §2lection System, as opposed
to even-aged systems, which could be uf gr=2at inpurtonce in the

future unanspgemnent of the Jjarran forest arag
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1. The Sel=2ction System affords a high degre= uf protection
to the site, This becomes very important in Wasershed lManagement
and must therefore be considared for much of the northern Jarrah
forast, With problams such as Dieback alre-dy present, it may be that
protection from exposurs is vital to the health of the forest,

2, With selection forest, a high proocortion of the timber is
removed as larger sizes, It seems l.kely that mill logs will be the
nain comnercial prodﬁct'of the Jarrah for-<at for many years, HRven-
aged stands reyuire a l:rge number of tre:'s per acre to stock the
area in the young suages and repeated thinnings are neces:ary if
guod growth rates are to be maintained, Thinalngs in the smaller
sizes are not likely to be saleanle from the bulk of the rorest arsa,

3, Regenerstion should be assursd, with the more freguent cutting’
s0il Jdisturbance associa ed with logging, and the abundant seed tirees,

4, The lorm of jarran is improved when the young tre=s grow a;
in gaps orought about by selectlion cutiing,

5¢ Although logging operstions are reyulired to become mofe
flexible, se2lection cutting will provide guod roaling throughout the
wholg forest, TFrequent cutting and the asspciated tendineg will ensurse
that the whole forest receivés the benefit of some silvicultural

treatment poriodically.

be The desirable stem distribution for Sel=ction Forest

Opinions regarding the desirable or normal stem distribation
for managed all-age for=st have changed,

The early concept of a normal distribution was based on the
evén-aged forests where each siz= class (age class) occupied an equal
area of the forest (Schlich), This giv-s rise to extremely high

numbers of small stems in pro.ortion to the large stems,



De Liocourt's th=ory for a normal distribution, in wanich the
number of stems in each size class bears a constant ratio. to the
number in the next larger class is more resalistie but can still re-
sult in very large numbers .f small trees if a large number of size
classes are used.

The latest trends in selection forest management are towards
a stem distribution giving as high a proportion of la‘ge trees as
possible,

R.R. Reynolds of the Southern Forest Experiment Station, in an
article in the Journal of Forsstry, October 1954, suggests that where
large saw#logs are the main end product it is logical to conclude
that as much of the growth capacity of the site as is codsistent with
sustained production should be concentrasted in the larger size classess

g reases 7oc

Reynolds points out that it is s===3eePe to allow for an al-
most 50% loss of tre=s in the few years taken to grow From pone 2"
diameter class to the next ( as in De Liocourt) and asks, "Is it
necessary to have from 150 to 250 trees per ucre in the 4-12" d4d,b,.h,
group in ordsr tQ provide replacements for the few larger trees that

will be removed at the end of each 5 or 10 ye:r cutting cycle?"

Ce Suggested Stem Distribution for Jarrah

A theoretically suitable stam distribution for all-apge jarrah
forest has been prepared, 8See Graph B.

Facters which descide the most favourable stem distribution are:

1. The size of tree to be grown,

2, The rate of growth of individual tress,

3« The r:ate of growth on a per acre basis,

4, The desirable stocking levels,

1 and 2 determine the "rotation" age,

3 and 4 det=ramine the cutting cycle,

It is assumed for the purpose of discussion th=at the major

product [rom the jarrah forest will be 90" mill logs.



In the Holmes 410 stand, before grewth rates slowed down, the batter
tress were growing at more than vne inch of girth per annum.' With
treatment, this growth raie should be maintained, giving a "rotation”
of 90 years for this site,

Under the selection system, the aim 18 to remove the inerement
periodically and snaini.ain the stecking at an optimum level, In any
forast there is an optimum range of basal area per acre for maximum
volume production and stockinrss of less than, or in 2xcess of, this
optimum r nge rosult in a reduced increment per acre, The fast2st
growth rate on 1ndiVidua1 treecg, together with the maximum increment
per acre, will be obuLained by thinaning to the lower end of the range
of o . timum stocking,

Tbe ootimum rangs of stocking for Jarrah is not known but, con-
sidering the climste and svils of the Jjarran forest, it could be
expected to be of a low order, In Holmes 10, the oversitorey stocxing

‘was maintained at a level bewwe=n 30 and 100 sqguar=s feat, In the
theoren;cal proposal wnich follows, a range of 60 to 110 sguare f2st
has bsen used,

In Holwmes 10, the maximum cutiing cycle comuensurate witi desir-
able stociking would be 15 years, Before the decline in growth rats,
bssal area lncr:nent was over 4 sgusre fe=t per annum and has now
tallen to 2 syuare feet, Al least 5 syuars 220 incr uent psr annum
should be maintained under managenent, Cul.iag this iacrement every
15 years would mean, removing L) sguare {=et of basal ar-a, Oor Q,DroX-
imately 15 loads,

With a 15 year cutting c}cle and a maximum sge of 90 y=ars the
stem distribution should'be made up of 6 size classes =ach with a
15" range,

Graph B is a form of the De Livcourt distribution, 8ix size

Such Jhat Fhe number of Sfems in each Sixe oAt benrs a ray,o
class=s with a class to class ratig\of 125% to the number of stems
in the next larger size class, have been used, This results in a low

number of stems in the small size class=8, as receomiended by Reynolds,



Using 7 tre s in the largest siz= class (75"=30") a total of 81 stems
per acre, and 107 squars feet of basal area, rasults, Every 15 years
the trees in the largest size ¢lass ars repved sand a thinning treat-
ment carried out to adjust the size class distribution, This will

yield 7, 90 inch mill logs (31 syunre feet B.A.) and an assorument of

thinaings (15 square f2et B,A,).

d, Conversion of even apged stands to all-age selection forest

On present =#nowledge of the r~sgenerntion habits and coppicing pow=-
erg of Jarrah, it is theoretically possible to convert the even-aged
regrowth stands to all-ages selection Corest in 90 years by thinnings
directed to this end, and the use of copoice control, A heavy thinning
at age 4O years reducing the stocking to the best 60 trees 2r acrs,
followed by & coppice cleaning in which all coppgice except the best LD
per acre are eradicated, would lay the foundations for the development
of an all-age stand,

By keeping the stocking at a low lavel the maximum growtn rates
will be maintained on individual trees, resulting in a yield of mill
logs 'rom the regepvth at the =arliest possible date,

Graph A shown the stem distribution in a 4i y=esr o0ld unthinned,
overatpcked stuand,

Grach B sets out a theoretically idesal distribution for sll-are
s=l=¢tion forest,

In Graphs 1 to 8, using the premise that the increment on all
girth class=s is maintained =t 1 inch of girth per annum, the steps
are 8=t out by which a conversion from A to B could be achieved by
thinning and coppice centrol, These graphs snbw how rep2ated cuttings
at 15 year intervals, each reducling the stocking to the order of 60
syuare fe2t per sere, could bring about the conversion in 90 y=2ars,

The following is an expl=nation of the tre2atments depiceted in

the graphss



e e ———— G ———————— A ——

Graph 4 The stem distribution of an unthinned even-aged stand,

Total basal area is 1)0Q suuare feat of which 30 square feet make

up the ovarstorey,

Graph 2 A heavy thinning l2sving the best 60 well spaced trees per
acr=, Coppice cleaning 35 to : years later leaving the best 40 coppice
stems and eradication of the remaining copplce,

Basal area - reduced t 61 square feet,

Graph 3 15 yea~s after the first thinaning, A second heavy thinning
in the lar-er tre s leaving the best 30 trees per acre, Stumps to be
sprayed for coppice control,

Basal area - 103 square fe=t reduced to 63 sguar=s fe=t per acre,
Graph 4 30 years after first thinaing, A t-ade cut removing 9 mill
logs per acre and a light thinning in the coppice, All stumps to be
sprayed,

Basal arsa - 107 syuare fe=t reduced to 71 syuare feet per acre,
Graph 5. 15 years after first thinning, Removal of 7 will logs and
a light thinning., Regeneration resulting r-um‘the pravious cut may
rejuire slashing to reduace the n;mbers. All stumps to be sprayed,

BRasal area - 110 sqyunre feot reduced to 63 sqyuare feet per acre,

Graphs 6,7 and 8 At 15 ye r intervals a trade cut and light thinning

are carried out, reducing the stociing to approximately 60 sguare
feet per acre each time, In Graph 3 the stand is at a étawe whare the
"jdeal distribution” can be masintained,

With selection forest, the coac-pt of a "rotation" dissppears,
Once a suitalle stem-distribution is achieved, periodic cutting re-
moves the incr ment for the cutting cycle and maintains a desirable
level of stocking. Regeneratlon is continuous,

The foregoing plan is designed for a2 top guality Jarrah sit=, For
poorer sites the cutiing cycls would be increas=2d and the level of
stocking msintained a1t a lower figire, A tueoretical stem distribution
could be calculated for any site {rom an 2stimate of the maximum girth
increment per trae and the o timum level of stocking to be carried on

the site,



Discussion

Thinning, in some form, a pears to be necessary to the main-
tenance of resasonable growth rates, in regrowth jarrsh stands, It is
sugrested that thinnings directed towards coaversion to irregular
forest, may be the most sultable method,

Thinning can be expected to yield considerable returns in volume
production on crop trees, The main commercial product of the jarrah

o

forest is log timber with little prospect of a profitable sale for
small sizes from the bulk of the forest area, Unthinned regrowth
may carry over 500 stems per acre of which only 30 or 4O can be re-
garded as final crop trees, Thinning plots at Mundlimup (Wallace
and.Podger, ANZAAS Paper) have shown that, by concentrating the growth
capacity of the site on ‘'ewer trees by thinning, the production per
acre, on final crop trees, can be more than doubled, As well as a
greater production per acre, the increassd growth rate on individual
trees means that mill logs will be available in a much shorter time,
More information is reguired on many aspscts of thinning, Spme
of the more important problems appear to be the determination ofg=-
1« The optimum rangs of stocking for maximum increment in
each site quality,
2, The most suitale type of thinning for the jarrah forest,
3« The cheapest methods of carrying out thinning and coppice
control,

4, The possibilities of marketing of small sizes,

Z€2£2¢¢¢t/222¢%‘§zﬂf

A,C, van Noort,
A D, KL O,

ACVN:IB
16,6.60,
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