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(i) A_ NOTE_ON_ THE_STRUCTURE __ OF_ THIS_ PUBL I CATION 

This publicat ion has been divided int o 6 booklets. 

The firstr and major booklet contains the introduction, 

backgr o und information on each of the arboreta and a description of the 

analyses used in the 1985 Arboretum Survey, and concludes with a summary 

of results and g0neral discussion. 

The remaining booklets constitute a fi e ld guid~ for the 

arboreta. For the conven ience of field observervation, each arboretum has 

been dealt with in a separate boo klet. 

These latter booklets entitled ''Fiel~~3uide_and_1985_ 

Pe~formance_Anal~sis'' contain location maps 1 ground plans for the 

arboreta , provenance information and comprehensive plot-by-plot graphs and 

tables of the 1985 Analysis r esults. 
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1. INTRODUCTION 

European man entered the jarrah forest less than 100 years 

ago but in that short time his impact on its ecology has been profound. 

Although it i s highly adapted to its harsh soil and climatic environment 

there is concern that the forest lacks resilience in the face of man 

induced changes. This is particularly apparent in the Northern Jarrah 

Forest, an area of about 106ha on the wet (800-1300mm rainfall) western 

fringe of the Darling Plateau of Western Australia. This a1°ea is 

especially well endowed with resources of timber, water and minerals and 

is close to the major coastal plain population centres of Perth and 

Bunbury (Fifi• 1). It has suffered the most severe impact of man . 

Concern for the lack of resilience of the forest is partly 

attributable t o the dominance and vulnerability of the single species 

It forms a nearly pure overstorey 

on the entire area, masking otherwise quite apparent variation in site 

types (Havt<L, 1975). Concern also arises from the nature of the problems 

of disease and salinity afflicting the forest and from the intensity of 

the uses to which is is subjected. 

In the mid 1970's the rapid expansion of bauxite mining in 

the Northern Jarrah Forest triggered a intensification of research effort 

The general aim of this work was to develop the capacity to 

restore and/or maintain e ffective forest ecosystems in disturbed jarrah 

A major component of this work was to identify averstorey 

species suitable to replace or augment jarrah, should this be required. 

For this purpose a series of large arboreta were establ ished on typical 

disturb ed sites to provide a base from which the performance of potential 

replacement species could be evaluated (Bartle & Shea, 1978). 

This report presents background information on the 

locat ion and design of the ar b oreta, the selection of species for 

inclusion, and results of the initial (1985) measurements, including an 

analysis of performance. 

for field inspection. 

It is presented in a format suitable as a guide 
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2.. (GE□i::iRAPHY _OF) THE_RE(:il ON 

2.1 ENVIRONMENT_AND_EC0LOGY 

The Northern Jarrah Forest region has a Mediterranean type 

,:limat~"", though warri,er· and Wl?tter then is typi,:ii:\l (A\,;chr,,an, l"373). 

Climatic data for two locations representing the extremes of the west-east 

rainfall gradient across the forest are given in Fig. 2. ; Overnight winter 

f1-·osts occui,· on s,:,rnf': 10-:::::0 days pe1" y1,-ar, the- lowe~;t r,,in:i.murf, teri,peYatu'i''i:.• 

recorded being -4°C (Hall et al, 1981). 

The jarrah forest stands on a low, undulating geneplain with 

a mean elevation of 300m. It is an ancient, geologically stable surface 

on whjch the predominantly granite basement rocks have been exposed to a 

long period of in-situ weathering to form a deep laterite mantle. The 

upper horizons of the laterite profile 1 made up of accumulated weathering 

resistant iron and aluminium oxides and quartz, are typically 4-5m thick 

and quite permeable. This is underlain by a kaolin clay horizon averaging 

25m thick (Bettanay et al, 1980). The permeability of this layer is 

enhanced by discrete vertica l channels (Johnston et al , 1383, Dell et al, 

1983). Being highly weathered the jarrah forest soils are of poor 

h:•1"ti l i ty. 

In terms of the effectiveness of rainfall, a crucial 

determinant of plant growth in Mediterranean climates, the jarrah forest 

is outstanding. The low relief 1 permeable surface horizons and large 

depth of permeable clay subsoil provide considerable potential for water 

infiltration and storage. The jarrah forest is clearly adapted to exploit 

this water storage (Dell et al, 1983). As a consequence the forest is 

notable for the dominance of its water balance by evapotranspiration, its 

low stream yield and accumulation of salts in the soil profile (Low & 

St ,::,ke-~,, 1 '38 1 ) . 

2.2 HISTORY_OF_LAND_USE 

Early timber cutters introduced the fungus PhytoQhthora_ 

c~nnamomi Rands, a soil/water borne root invading pathogen. It causes the 

~isease, jarrah dieback, which on susceptible sites results in complete 

mortality of the jarrah overstorey and dramatic decline in the diversity 



and vigour of the understorey (Podgerv 1972). The early spread of the 

fungus was quite slow but accelerated rapidly with the post-war 

mechanization of logging. It now occurs over some 14% of the forest 

(Forests Dept., 1982), mostly in the high rainfall zone ()1100mm pa) and 

locally favours seasonally water logged sites. Severely affected sites, 

i.e. those with extensive jarrah overstorey mortality, probably make up 

about half of the infected area. The severity of disease is strongly site 

dependent. It ranges from extreme on highly susceptible sites to trivial 

on resistant sites. Current research aims to develop a site 

classification system so that the possible future course of disease can be 

predicted and appropriate preventative or rehabi litation methods can be 

developed. Prevention in the form of hygiene (measures to avoid the 

spread of potentially infected soil) is already well established 

(Underwood & Murch, 1984). 

Early agricultural development made no inroads into the main 

belt of the Northern Jarrah forest since it was well protected by an 

established logging industry, infertile lateritic soils, and, after the 

Forests Act of 1918, security of tenure as dedicated forest. However, 

inland of about the 800mm rainfall isohyet, where the forest was of poorer 

quality and the laterite less well developed, alienation of land for 

agriculture continued up to the 1960's. Removal of forest in this zone 

Ci.e. less than 900mm rainfall) caused severe secondary salinity and 

degradation of stream water quality (Peck, 1978). It is now known that 

potential for salinity extends into the main forest area as far as the 

intermediate rainfall zone (900-1100mm pa). Only the high rainfall zone 

(greater then 1100mm pa) is free of the problem (Bartle et al, 1982). 

Some of the major forest streams which drain from the low rainfall zon~ 

have had extensive agricultural development and have been greatly degraded 

in water quality (Ref). A major reafforestation programme has been 

commenced in the Collie River Basin to reverse such a problem and further 

clearing has been banned on several other catchments (Ref). 

In recent decades the water catchement function of the 

forest has displaced timber production as the dominant, on-going use 

(Forests Dept., 1982). All major streams, with the exception of the 

Murray River, are or will soon be harnessed for water supply. Some 80% of 

city supplies come from the Nor ther n Jarrah Forest CRef). The salinity 

problem both developed and potential is a serious threat to this use . 



Th~ large bauxite reserves of the Northern Jarrah Forest 

were committed for exploitation in 1961 before the significance of the 

jarrah dieback and salinity problems was fully realized . F·r,:,ri", initially 

modest scale operations mining has expanded rapidly and now extracts som~ 

17 million tonnes of ore from some 350ha of forest per annum. Bauxite 

occurs as discrete upland ore bodies and consists of the upper porous 

hoY-izons of the laterite pi-·ofile (_whet·e alumiria content is sufficient/ The 

ore is extracted from shallow (average 4.5m) open pits. Pits make up some 

25% of the landscape in current mining areas and so the operation directly 

affects, through access, drainage and aesthetics, some four times the area 

actually mined. Rehabilitation is an integYal part of the operation 

(Bartle & Shea, 1979, Dept. Cons. & Environment, 1984). With the 

exception of the small Worsley Alumina operation on the already salt 

degraded Murray Riverv mining is limited to the high rainfall zone. Sir;ce 

some 40% of ore reserves occur in the intermediate and low rainfall zone 

there is a committment to develop rehabilitation methods which will be 

successful in preventing salinity. In this respect, the risk of disease 

being spread and potential for existing disease to be intensified by the 

mining operation is a major concern. 

In addition to its production of tangible resources the 

Northern Jarrah Forest is also important as a recreational venue and for 

consei-· vat :i. on. These uses add a level of public scrutiny and pressure to 

the development of sound rehabilitation practices. 

3 . SETTING_UP_THE_ARBORETA 
,.. . ,~. ' ·, 

SITE_SEl:..ECTION 
I 

"- p-~o,• i-, 

•·· ; \. ,.·. \ , 
\ 

In the project, replicate plantings a l,,,.i'·ge range of 

prospective rehabilitation species were established on all major 

disturbance site types. The character of each disturbance site is 

determined partly by the natural site variation in the environment and 

partly by the type of di sturbance to which it has been subject. 

sources of natural site variation are the west-east climatic (largely 

rainfall) gradient and t h e topographic gradient in edaphic conditions. To 

adequately sample this variation arboreta should ideally be replicated on 

at least two rainfall levels (higher rainfall zone - 1300mm, and lower 

rainfall zone - 800 to 900mm) and at two topographic levels (upper 



laterite ridge and lower truncated laterite profile). 

disturbance types occur i.e. bauxite mining, dieback degraded and 

agriculturally developed. Full replication of these disturbanc2 types for 

each level of rainfall and topographic position is not required since 

bauxite mining only occurs on upper topography, agricultural development 

is only a problem in the lower rainfall zone, and dieback can occur 

any',,.!f·1€,•re, thc•l.q;1h high rc,inf,::\ll, low ,~:J-,.i.·~c-1/ t,:,pc•fprapf1y sites arE• we-11 

end,:•wt:.•d with e-:d st i r1g ar b,::,r· et cl ( Hat· t, 1 '378) . 

By this analysis seven arboreta sites were targeted. To 

date five have been established (Table 1). 

3.2 SPECIES_SELECTION 

The species to be tested in the arboreta were limited to the 

genus Eucalyptus and to two Pinus species commonly used in Western 

Australia plantation forestry. Restricting the species to eucalypts was 

partly arbitrary since there could well be species from other genera and 

other parts of the world which would be successful . But the limit was 

also rational in that eu~alypts are well adapted to the characteristic 

Australian environment of low fertility, drought and fire proneness , 

Eucalypts also have the advantage of aesthetic compatibility with the 

remnant jarrah forest, in association with which all rehabilitation 

plantings would be made. Another constraint was seed availability. 

Though some collections were specially commissioned most had to come from 

existing supplies, mostly those available from the CSIRO Seed Section in 

Ci:~l'lbi::-lr r cl" 

The species were selected according to one or some of the 

following criteria:-

apparent adaption to drought prone, infertile and saline 

env i \' ,:,nrt'1et1t s. 

previous indications of good performance in the Northern Jarrah 

tolerance of fire and Phytophthora cinnamomi. 

timber production potential. 

other forms of production (honeyv oils). 
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native to regions with a Mediterranean type climate (sout hern 

South Australia, western and central Victoria and south west New South 

!,Jal e~;) . 

For· th•~ potentially moYe imp,:::,rt2mt ;::;p+2-cie-s up t,:, sevt:.•ral Si~e-d lots 

were selected in order to demonstrate likely within species variation in 

per fc,r·rr,ance .. 

The present arboreta were established over a four year peri,:,d and 

during this time the availability of many seed lots lapsed. This 

compromised the objective of establishing complete replicate arboreta at 

However, where one seed lot became unavailable it was 

attempted to replace it with a geographical.ly near substitute. 

Number of species and seed lots for each arboreta is shown in Table 2. 

3 . 3 LAYOUT _AND_DESH:iN 

Plot size was made as large as practicable in urdeY to minimize edge 

effects and provide the option of doing analysis of individual plot 

effects on ground water, soil water storage and plant water relations. A 

plot size minimum of 0.5ha was aimed for. 

one seed lot were juxtaposed. 

Plots of spe-,: i es with mor· .::~ t 1-lan 

Plot shape was near to square to provide maximum distance from edge 

for a given area . In both Del Park and Marrinup arboreta this aim was 

compYomised in favour ,:,f making the plots more rectangular in order to 

better sample the considerable local site variation appaYent at these 

lo,::at:i.on~:.;, 

The large plot size and number of plots (Table 2) reduced the scope to 

replicate plots within each arboretum. Replication was therefore confined 

to a core group of species and f,:,r these only duplication was possible. 

Borefields from which to monitor ground water level were established 

at three sites i.e. George upland, George lowland and Bingham River. 



3 .4 ESTABLI SHMENT 

At the George arboreta, the only two to carry a substantially intact 

native forest cover, detailed site-vegetation mapping was carried out 

prior to clearing to establish the arboreta. 

Standard operational establishment procedures were used. 13round 

preparation depended on site. The three arboreta in forest or remnant 

forest were cleared and raked with bulldozers and the trash burnt. The 

ashbeds were carefully aligned to lie along access roads so as not to add 

to the variability within plots. The bauxite pit site (Del Park) was 

given standard pit preparation for planting (Department Conservation and 

Et1vi r c,n ment, 1 '384) . The farmland site (Bingham River) was deep ripped in 

autumn and herbicide sprayed to control germinating pasture in winter. 

For each site six month old seedlings in peat pots were planted into 

speared openings in t he soil in mid winter. An application of 200gms. of 

man-ammonium phosphate CN:P,12.22) was applied in a split dose at planting 

and E,--9 1.JeE,k s. 

Planting was on spacing of 4m within rows and 4m between rows to give 

a total of 625 seedling per ha. 

With the exception of Bingham River which was previously fertilized 

farmland, all sites had 500kg/ha. of superphosphate (with copper zinc and 

molybdenum trace elements) applied aerially. The rationale of this 

treatment is that it is a plausible operational procedure which in 

addition to directly improving phosphate nutrition may enhance nitrogen 

input by stimulating native legume growth . The Del Park arboretum was 

also planted with native legume shrub understorey, now a standard 

procedure in pit rehabilitation (Department Conservation and Environment, 

1':3B4) .. 

An exploratory treatment being tested at th@ two upland arboreta 

(Marrinup and Georg~ upland) is the shattering by blasting of the 

1ndurated upper horizon of the lateritic profile (known as caprock). This 

layer was seen as a potential impediment to root access into the profile 

for introduced species though it is apparently not so for the native 

jarrci.h. Subsequently, this layer has been implicated in impeding drainage 



into the deeper profile and creating conditions highly favourable for 

Phytophthora (Shea et al, 1982). 

~plots of 12 major species. 

The treatment was applied to duplicate 

All plots were checked for mortality in their first summer/autumn. 

Where establishment was less than 75% refilling was carried out in the 

second winter. 

The previously forested sites suffered considerable native eucalypt 

regeneration from lignotubers and stumps. This was controlled over years 

1-3 after establishment by poisoning with glyphosate. 
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4) PERFORMANCE_ASSESSMENT_METHOD 

Field measurements were performed between October 1984 and 

Septer,,ber 1':H:15. 

Within each arboretum 1 original planting design was such 

that plots consisted of up to 20 rows of trees. Each row consisted of 

between 25 and 45 trees. Plots were bounded at either end by access roads, 

and in the majority of cases had plots to either side. To minimise edge 

effects, the sample population was limited to the central rows so that the 

final sample accounted for approximately 10% of total tree positions in 

each plot. The remainder of the plot was treated as a buffer. 

Given time restraints, the number of plots and intensity of 

observations required for this study and sampling limitations imposed by 

edge effects, it became apparent at the outset that an inventory 

assessment programme based on a randomized sampling procedure was out of 

the qu€.'-st1on. analys~°?'s would not be adequattc:. "Pe-rfor-rn", a ·trc.\11~;e,:t .. ···bcH:~ed 

tree performance analysis system was developed to streamline field-data 

collection and pr-ovide an interactive computer database through which 

arboretav plots, trees and individual parameters could be compared. Using 

this system, two practised observers could assess (15 observations) and 

book a tree within one minute. 

To further save time, where tree performance was extremely 

poor or the majority of trees appeared to be missing, sampling was 

restricted to one row only (giving a sample size of between 5 and 10% of 

t,:,tal .pl,:::,t locat-i,::,ns). 

For each tree position, the following information was 

obtained and noted on the booking sheet (Appendix 1.1) 

1. Tree (position) number 

2. Height (absolute) 

3. Diameter (at 1.3M overbark) 

4. Form (via systematic table) 



5. Vigour ( via systematic table) 

6. Defect infoYmation (wind-throw, borer evidence, 

cro~n damage etc) 

A number was allotted sequentially to every planting location 

along each row . Where a tree was absent, this was recorded by skipping 

that position number on the booking sheet (see Appendix 1.1). Where a tree 

had more than one stem originating below 1.3M, separate readings were 

taken for each stem - (in such cases, all stems shared the same tree 

r,Lm1ber) . 

For trees taller than four metres, the observer moved to a 

convenient location where both the top and base of the tree could be seen. 

Percentage slopes from eye to top and from eye to base were measured using 

a 'Suunto' clinometer and recorded along with horizontal distance from 

tree to observer. No cillowance was made for tree lean. 

Trees between 2 and 4 metres tall were measured by either 

clinometer (as described above) or height sticks . 

Trees less than two metres were estimated. 

Di_ameter 

Diameter was measured overbark at 1.3 metres with a diameter 

tape . Diameters of less than 20mm were estimated. 

Form was esti mated systematically by following stem and crown 

,:,bsei"vations thi·ough a "~-,:,rm F'erfi:,rrnance Table" (App1::•ncli:,; 1.2). In thi,,, 



way, each tree was given a score between O and 4 for form. A tree was 
initially allotted the maximum 4 points. Deductions were then made for 

various stem and crown defects as follows:-

* Two stems originating below 1.3 metres . . (-1) 

* Three or more stems originating below 1.3 metres .. (-2) 

:t: llne- twist or bend in tht=.:- stem .. ( ···1) 

t Two or more bends in the stem .. (-2) 

* Crown with large limbs . . (-1) 

Hencev to obtain a perfect score for formv a tree had to be 

single-stemmed, with a straight bole, small limbs, an even crown and 

single dominant crown leader. 

Vi_9.our 

Vigour· wa•::; e'.sti1r1<';;1t1:.•d isyst1:~1Y1c1ticc,lly thr,:::,ugh the "Vigour 

Perf,:,rmat1ce Tabl.1? 11 (c~pp<2•ndi:,; t .3) . Ag,:1in , tire.:~s wei-·1:.• initially all,::,tted th ..t<' 

maximum (4 points) score. Paints were then deducted for th& following 

defects:-

* Crown stationary (not expanding) .. (-1) 

::is Crowt1 '' Very unhf.•;;~1 thy'' ( >:25% o'f brc::'\nches d€.•ad) (-2) 

* Leaf Area Index (visual est.) approximately 2-3 .. C-1) 



t Leaf Area Index approximately 1-2 . . C-2) 

* Leaf Area Index less than 1 .. (-3) 

Hence, to obtain the max imum vigour rating of 4 1 a tree required 

a crown which is actively expanding,no dead branches or epicormics and a 

leaf area index of three or more (on a 4X4 metre spacing). 

Approximate leaf area index was determined by comparison with 

sample photographs of various tree crowns covering a range of L.A.I's Cat 

a 4x4 metre spacing). 

Defect_Observations 

Trees were inspected for external evidence of damage by borers 

or termites, stem splits, damage by wind,or indications of any other 

malady. Thes~,i- 1,,,1,,..r<~ r1,::,t,e-d in the 11 ,:,::.1..-,ment~,;" a1r;-;~a ,::,f the data fcHm (Appe-nd:i.:,; 

A more intensive 1 separate survey of all plots or borers,termites ~ 

and ste!"f1 ("cambial") splits was undertak.,..n after tht't conclusion of th€:­

performance measurements. Kino bleeds, scars and holes in the stem were 

all followed back through the bark and into the wood in an attempt to 

determine th~ir origin. Information on the presence of borers, termites 

and cambial splits was drawn from both of these studies. 

Analysis_of_Data 

Per forrn2u1c€.• d<"::,t~I analysis was ,:tch:i.ev€~d thr·ough thE!· ''F'e-r· fo1' 1Y1 7 '' 

transect analysis computer system (Davey, W.A. Departm~nt of Conservation 

and Li::,nd Managerf1ent). This sys-,b,~m €:-nablE,s a flE.-:,;ibl€:- "weighting" to be 

applied to each measured parameter . Looking at one parameter at a time, 

the measurement for each tree is compared with the best measurement 

expected from all trees in the study (alternatively, the system has an 

option whereby it will search the data and extract the actual maximum 

reading for each parameter for comparison). The tree's performance as 

measured by this parameter is expressed as a percentage of that maximum 



achievable value. This value is th£<t1 r,H .. tltipliE-d by the "lrJeightinri Fai:to1· 11 

nominated by the user. The resultant values for all parameters are 

combinE:d to produc<2- a "E~ti.t.19." for ,,~·c:v:h t..-ee which is .. ~:,;p·r-€75~,t•d 2,s ci. 

percentage of the maximum possible performance. 

Th\'"OLtghout the analysi~5, th(c• "F'i:-rform" systern keeps ~,~c.1i:::h tr~?€:· 

individually idt.":-ntifiE'd. ~ .. 11:~1·1i:t::· "i'ating" :i.s calcuL:.,t,':-d fo1· i:c"clch ti··e•e 

(1•·ath<"c•r than b€.'-ing dett?-nn:i.necl at "Plot" level fro1r1 plc,t mean height, 

diameter, form and vigour). Th:i.s facilitates the statistical analysis of 

"r,:1ting" as a !::;E!pcwat£• ti~ee 1:;,~ur<'::m1ete1r, enabl i ng stc:.d;istici::1lly valid 

comparisons of this parameter both between plots and between arboreta. 

The system also enables ranges to be set for each parameter, and 

includes an option to produce a profile graph (along each transect) for 

any combination of parameters measured . The graph can present values along 

the transect either tree-by- tree or as a travelling mean, and provides a 

us,eful tc,ol fi:ir th«,~ fi1:!ld Vt~i"i-ficati-:)1·1 of dat,::1. 

For the purpose of this publication, all factors were weighted 

equally (25% each), hence B~iing for each individual tree was obtained by 

the following formula:-

[ Ht l Dt 

F,:i:i, TI 1\113 ,::of tr t'?''2' (%) ... ~/~ + :.{ 

Hm 4 Dm 

Ht - height of sample tree 

Hm - maximum height expected (20ml 

Dt - diameter of sample tree 

Dm - maximum diameter expected 

Ft = form of sample tree 

Fm - max imum form (4) 

Vt = vigour of tree 

Vm = maximum vigour (4) 

1 Ft 1 Vt 1 

J + )'~ ··- + ~,~ - ~I~ 

4 Fl'i'1 4 Vm 4 

1.00 

l 

c rn) 



Values for individual trees were averaged to give 

mean values for height, diameter, form, vigour and rating for each plot. 

Survival was not included in the rat i ng as this 
would have down-graded the Bingham River Arboretum which suffered a 
wildfire in late Spring of 1981 . The occurrence of this wildfire in 
Bingham River arboretum must be kept in mind when comparing arboreta for 
stem damage and insect attack . Sites of fire stem-damage may have provide d 
easy access for insects (Mccaw 1983). 



5) ARBORETUM_BY_ARBORETUM_RESULTS_SUMMARY 



5.1) DEL_PARK_RESULTS 

Detailed plot by plot results are presented in the booklet 

"DB-11 Pai-- k Arbor,?-t uro - A Field Guide and 1'385 Per- forman,:e P,naly1si1:5 . " ir1 

Attachment_l (towards the end of this publication). 

Information within this booklet includes:-

l.ocat ion M,ap • 

Plan 

Plot / Species Listing 

.Figu1"e DP .. ·-1 

. Fi gui··e DP··-:2 

. Tabl,2- DP·-1 

Plot by plot (sequential) graphs of 

Heiqht . 

D:i. amt::•t e1" 

For 1"1"1 • 

V:i.gour 

Sur vi V,::il. 

Fs:,,:it i ng 

Plot by Plot listing of 

. Fi gur· e DP-3 

. Fi gu1··e DF'·· .. ·4 

.r--igLff,? DP···-5 

. Fi gu1" e DP·····E, 

.. Fi !]Ure DP---7 

. 1::-i <;iu1"e DF'-·t3 

results for all parameters .Table DP-2 

l 

A graph of mean rating for each plot (including 95% 

confidence limits) is presented in figure 5.1. For ease of comparison, 

plots art:' pr~;~se-ntecl in 01-·de1" Cfi'Om hiqhe~jt to lo,"•est r.;d;ing). 
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CompaYing the mean rating of each of the plots, the top 10 

plots Cranked from best to worst) are listed in Table 5.1 . 

TABLE 5. 1 

EbQI SPECIES 

12 E.globulus 

34 E.cladocalyx 

8 E.muellerana 

2 E.diversicolor 

22 E.microcorys 

13 E.cypellocarpa 

11 E.maculata 

35 E.propinqua 

5 E.megacarpa 

10 E.saligna 

SYMBOLS 

BEST 10 SPECIES AT DEL PARK 

B E S T 

unknown B r 
II B 
II 

II B C 

" B 
II 

II r 
II B 
II r 
II 

B = BORER OCCURRENCE NOTED IN PLOT 

T = TERMITE OCCURRENCE NOTED IN PLOT 

C - CAMBIAL SPLITS NOTED INPLOT 

S - SURVIVAL LESS THAN 50% 



5.2) MARRINUP_RESULTS 

Detailed plot by plot results are presented in the booklet 

"Marrinup Arbor1c•tum - A Fi1':.•ld Guide ,:1.nd 1'385 Pei~formance• P,nalysis. " in 

Attachment_2 (towards the end of this publication). 

Information within this booklet includes ·-

Plan of Arboretum. 

Plot/Prov enance Listing 

Fi qur·e Mi!\-·2 

.Table MA·-1 

Plot by plot (sequential) graphs of . 

He,ight . 

Form. 

V:i. gOLff 

Survival . 

F::at i ng . 

Plot by Plot listing of 

. Fi gui,· e MA-3 

. Fi gui~e MA· .. E, 

. Fi gur€~ Mh··-7 

results for all parameters .Table MA-2 

lJver· vi_,~w ... o f __ Marr i nu12._F.:esul ts 

A graph of mean rating for each plot (including 95% 

conf idence limits) is presented in figul"~? For ease of comparison , 

plots are presented in order (from highest to lowest rat ing). 



TABLE 5.2 LISTING OF TOP 20 PLOTS CIN ORDER OF RATING) -------------------------------------------------------------

EbQI §fggJg§ SEEDLOT_ DEFECT 

B E s T 

6 E. cladocalyx 6470 

28b E. botryoides 7340 

28a E. botryoides 12104 

28d E. botryoides 7509 

28c E. botryoides 12134 

31b E. robusta 9424 

34e E. maculata 10865 C 

56 Pi nus radiata 5086/7 

33d E. resini fera 1 1963 
=~ J~ E. diversicolor 6521 B T I~ -
32b E. cladocalyx 10756 B 

34i E. maculata 1 1 181 C 
~ 
~ E. sal igna 4729 C 

35b E. citriodora 1 1640 C 

57 Pinus pinaster 5083 ~ 

~ 

34h E. maculata 12135 r 

10a E. paniculata 12137 

32a E. cladocalyx 1 1834 

3·7 F gomphocephala 6090 T 

SYMBOLS 8 - BORER OCCURRENCE NOTED IN PLOT 

T = TERMITE OCCURRENCE NOTED IN PLOT 

C - CAMBIAL SPLITS NOTED IN PLOT 

S - SURVIVAL LESS THAN 50% 



5. 3) GEOF.:(::iE_UPL.AND __ 1::::ESULT!3 

Detailed plot by plot results are 
pr-1:,-s;ented in th€~ boo::ildt:•t :: "Ci€:·Cl\'"£J€:- Upl.;:\nd Arb,:::,r·(=-tum -·· A Fitd.cl 13u:i.ck.• ,,,,nd 
1':385 P,?-rf,:,1,·ri,at1ce At1alysis." in Att_achrt,ent ___ 3 (t,:,w,,,rds thfi' €."nd of this 
pub 1 i cc~ ti on) . 

Information within this booklet includes: -

,:onfidence 

Plan of Arboretum .. 

Plot/Provenance Listing 

. Fig m - e (::il.J-·· 1 

.Table;:: t;:;U--1 

Plot by plot (sequential) graphs of . 

Foi,·m . 

Sur vi val. 

f,:at i ng .. 

Plot by Plot listing of 

. Fi gur rf.: fH.J-3 

• F:i \Jure- GU--·· 4 

. Fi gui' e GU···-5 

. F:i.gurE) C:iU--E 

. Figure- l]U·-·7 

results for all parameters .Table GU-2 

A graph of mean rating for each plot (including 95% 

limits) is presented in For ease of comparison, 

plots are presented :i.n order (from highest to lowest rating). 
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F _GURE .5-2._ GRAPH_O __ ~ARRINUP_MEAN_PLOT_RATING 

(PLOTS_RAN ; ED_FROM_BEST_TO_WORST ) 
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E , MACU-..ATA 11 '%5 - - - -
E. CITRIODORA 619& 
E . CITRIOOORA 11762 - - -
E. MACULAHI 10726 - - - -
E, 1",ACULATA 9580 
E. DECOATICANS 10148 
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E.1..EUCOlYLON 10~'97 - - - - - - - - - - [- ------ --- -------) 
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FIGURE_ .':'· ; = _RA_H_Of_GEORGE_UPLAND_MEAN_PLOT_RATING 

CPLOTS RANKED FROM BEST TO WORST) -------------------------------
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E. GLOBULUS 62'91 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -(------•---
E. BOT RYOIDES 7509 
i::. GL.08ULU6 62'oll 

- - - - - - - - - - - - - - - - - - - - - - - - -,- - - - - c------•------l 
E. CLADOCAL.YX 6470 
E. CL AOOCAL Y )( 11 634 
E. bOTRYOIOES 121 34 
E.CLADOCALYIC 11834 - •••• 
;;: . J;IOTRVOIDES 12104 
C. SALIGNA/BOTRY. 6234 
C:. CYPELLOCARPA 123'30 - -
E.IP,ACULATA 11181 - -•••• 
E. C:..AOOCALYX 11834 - - -
E.. PILULARlS 12136 
E. GOM PHOCE;;MAL A 6090 • "" • 
P. RAOIATA - - - - •••• 
E, r-,ACRORHYNCHA 12630 - -
E. CALOPHYLLA 6336 -•••• 
;', PINASTER - - - -•••• 
E. OCCIDENTAL.IS 0542 •••• 
E. :30t'IP l"IOCE;:,HALA 6090 - -
P. RAOIATA - - - - - - -
t. . RLiB IOA 1Z08'3 - - - - -
E .... use:RANA 7248 
E . .:· l ... ULARIS 1Zl56 
E:. ~ES!r-.lFERA 10431 - - -
O:. r-,ACULA"l"A 4817 
E.1./IMINAL lS 8'31 1 - - - -
E. 1",/:<CULATA 11965 - - - -
C: . CVPELLOCARPA '34C.0 
E.ASTRINGENS 4716 
E.Vll'llNAl.15 11823 
E. l'iACUl.ATA 10 728 - - - -
E.f'IACUi...AT A 11181 - - - -
E. BAX TEN I 1001:2 
E.. ASTRINGENS 4716 
E. RESINIFERA 11963 - - -
i., RESINIFERA 601 1 
E, ROBUSTA 10176 
E. RUBIM 1:20:29 - - - - -
E. FA1..CA TA 6438 - - - - -
C.ANOMA~HLOIA 11311 
C. OCCIOENTALIS E,~42 
C:. GARONER! 62:26 
C:. ACCEOENS E.21~ 
i., r:iAXTER! l:2E.4:2 
C. . .:'ANlCULATA 12137 - - -
C.. 1'1EGACARPA E,4~ 1 - -
E. ACCE OENS 62l~ 
i.. V!l'l!NALJS 9320 - - - -
E. MACRORH'l" NCrlA 11 I E.~ - -
£. CALOPHY ... L.A 6391 
E.CtTRtOOORA llE.40 - - -
E. LE.Hl'IANNI I f,3E,7 - - - -
E. . l'lARG l NATA 6471 - - - -
£.;:>ANlCULATA 11 7 41 
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- - - - - - - - - - - - - - -(---------) 

- - - - - - - - - - - -{-------------------- : 
·(-----• ------: 

- - - - - - - - - - - - - {--------------: 

- - - - - - - - - - - - (----- --•-------) 
- - - - - - - - - - .(-----------•--- --------: 
- - - - - - - - - - - - -c-----..+-----1 
- - - - - - - - - - - - - C----------l .. ... -·----------·~ 

Hi~t~i~lb~;i~ ~ ~ I ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ·~ /~~~~~==~~~\; 
E. Vl1'11NAL1S 12400 - - - I - - - - - - - - - -
E . RES IN IFERA i09E.2 - .. ,.,. - - - - - - - - - - - - (-- -- - ---· -- ) 
E. LEUCOX 'l"LON 9598 - - - - - - - - - - - - - (--... ·-- ) 
E.ClTRIOOORA 12012 - - - - - - - - - - - - - - -(-----------
E. MARGI NATA 6471 - -•••• - - - (------- ------------- - - • -------- -------------- ] 
E. MACULATA 111 81 - - - - - - - - - - - - - - - - (----•----] 
E. AROMAPHLOlA 12f.41 - - - - - - - - - - . ( ---- ---------- -
£. ACCEOENS E.21!5 - - •••• - - - - - - - - - - - [------------] 
E,CITRIOOORA 6240 - - - - - - - - - - - - [----•----] 
E. GONIDCF.LYX 1264:5 - - - - - - - - - - - - - -C------------
E. SIDEROX'r"LON 11644 •••• - · - - - - - - - - - - -(--- -•--- -) 
P. PJNASTER - - - - - - - - - - - - - - - - - - (-----+----- ] 

E, RESlNIFERA 109f.2 - - - - - - - - - - - - C------------
E. CAMALDULENSlS 6966 - - - - - - - - - - - - - -(--- • ---) 
E. RADIATA 11983 - - - - - - - - - - - C------------+-----
E.. LEUCOXYLON '3!597 - - - - - - - - - - - (-------] 
E. BAXTER! 100':ll - - - - - - - - - - - - - - (----- • -----) 
E. WANOOO 4666 - - - - - - - - - - - - - -[--------------
£. LEUCOXYLON 9602 - - - - - - - - - - - C--- • ---J 
E. WANOOO 6218 - - - ••"" - - - - - - - - - -(------•------) 
£ . CAMALOULENSIS 11910 - - - - - - - - - - ( ----- ----) 
E. WANOOO f.218 - - - - - - - - - - - - - - [-------------] 
E . ROBUSTA 10063 - - - - - - - - - - - - - -(----- - ---
£ . FASCJCULOSA 12,1 - - - - - - - - - - - - - - (-----l 
E .MARGJNATA 61.71 - - - - - - - - (------------- ---- ....----
£. GARONER! - 6228 - - - - - - - - - [------•------) 
E.RUDIS E.29!5 - - - - - - - - - - - - - - - c--------------1 
£. DIVES 10064 - - - - - - - - - - - - - t--------•--------J 
E. RAOIATA 8~2!5 - - - - - - - - - - - - -C--- ------ .. ----
E. CA/1\AL DULENSIS 10089 - - - - - - - - - -C---------
E. MACULATA 9448 - - - - - - - - - - - - - -[ - ---•----J 
E..CAJl'IALOULENSIS 11 910•••• - - - - - - - - - - t--- • ---J 
E. ALBENS 12632 - - - - - - - - - - - - - C-------+------
E. LEUCOXVLON 9604 - - - - - - - - - (--- - ..... ----] 
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E. MARGINATA 6229 - - - - - - - - - C-------- ----......--------
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E . CALOPHYLLA E.36f, 
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TABLE_~.3 ________ LISTING_OF_TOP_20_PLOTS_CIN_ORDER_OF_RATINGl 

PLOT SPECIES 

90 E.botryoides 

16 E.globulus 

104 E.cladocalyx 

105 E.cladocalyx 

108 E.botryoides 

89 E.botryoides 
' 

129 E.saligna/botryoides 

149 E.cypellocarpa 

7 E.cladocalyx 

151 E.pilularis 

78 E.macrorhyncha 

3 E.gomphocephala 

44 Pinus radiata 

107 

106 

156 

116 

115 

E.rubida 

E.huberiana 

E.pilularis 

E.resinifera 

E.maculata 

E.viminalis 

E.maculata 

SYMBOLS 

SEEDLOT_ 

7509 

6291 

6470 

11834 

12134 

12104 

6234 

12390 

11834 

12136 

12630 

6090 

5086/7 

12089 

7248 

12158 

10431 

4817 

8911 

11965 

DEFECT 

r 

C 

B 

C 

C 

C 

B 

B 

B = BORER OCCURRENCE NOTED IN PLOT 

T - TERMITE OCCURRENCE NOTED IN PLOT 

C - CAMBIAL SPLITS NOTED IN PLOT 

S - SURVIVAL LESS THAN 50% 



~:i. 4) GECJl:;,:(:iE __ LOWLAND ... .F.:ESULTS 

Det~il~d_Plot_by Plpt_Results_-_C_Field_Guide_Bcoklet_) 

Detailed plot by plot results are presented in the booklet : 

"1:h,~c,rg€.' Lciwland r-\rbori>.-turn - A Fii:~ld t3uide and 1"385 Perfc,irmanc1:~ Analys-;j.s." 

i~ Attachment 4 (towards the end of this publication) . 

Information within this booklet includes. 

l...oc c:\t ion Map . 

Plan of Arboretum. 

Plot/Provenance Listing 

Figuire GL-:2 

. T c~bl ,;2- I::iL·- 1 

Plot by plot (sequential) graphs of . 

He-ight . 

D:i. ariH::>ter 

Fc,rm . 

V:i.gouy 

Rating .. 

Plot by Plot listing of 

. Fi gur ,~ GL·-3 

. Fi (Jl.!l'' e l]f_ ···4 

"Fi ~j L!\r i:! 13L ••••5 

"F'i QUl" i~ IJL·····6 

. Fi gur <i.~ GL--7 

results for all parameters .. Table GL-2 

A graph of mean rating for each plot (including 95% 

confidence limits) is presented in figure 5.4. For ease of comparison, 

plots are presented in order (from highest to lowest rating). 
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FIGU _____ .... : GRAPH OF GEORGE LOWLAND MEAN PLOT RATING ---------------------------------------
CPLOTS_RAN~ED_FROM_BEST_TO_WO_ST) 



~ 

0 0 
I\) 

0 

RATING 

(,,) 
0 

E.BOTRYOIOES 750'3 - - - - - - - - - - - - - - - - - - - - - - - - - -
E. OIVERSICOLOR 12E.36 - - - - - - - - - - - - - - - - - - - - - - - - - - -[-

(
0
/a) 

:. 
0 

01 
0 

E. BOTRYOIOES 12104 - - - - - - - - - - - - - - - - - - - - - - - - - - (------------------
E. BOTRYOIOES 12134 - - - - - - - - - - - - - - -· - - - - - - - - - - - - [-----•-----· 
P. RAO I ATA - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -r---.... ---
E. SAL I GNA 6234 - - - - - - - - - - - - - - - - - - - - - - - - - - [ 
E. VIM I NAL IS 1 1823 - - - - - - - - - - - - - - - - - - - - - -
E. RESINIFERA 11'363 - - - - - - - - - - - - - - - - - - - - - [-----+------
E. CLAOOCALYX 11834 - - - - - - - - - - - - - - - - - - - - - : - - - (----•-----) 
E. CLAOOCALYX 6470 - - - - - - - - - - - - - - - - - - [----------+----
P. PINASTER - - - - - - - - - - .- - - - - - - - - - - - - - - - - - (---..-----) 
E.MACULATA 11181 - - - - - - - - - - - - - - - - - - - - [--------+------
E. GOMPHOCEPHALA 6030 - - - - - - - - - - - - - - - - - - - C------
E. ROBUSTA 10176 - - - - - - - - - - - - - - - C --------
E. GLOBULUS E,2'31 - - - - - - - - - - - C----
E. VIMINALIS 8'311 - - - - - - - - - - - - - - - - - -
E. RESIN I FE RA 60 l 1 - - - - - - - - - - - - - - -
E. RESINIFERA 10431 - - - - - - - - - - - - - - - - - - [------+------J 
E. ASTRINGENS E,25'3/4716 - - - - - - - - - - - - - - - - - (----------) 
E.RUBIOA1208'3 ----- ---- - -------- - ---[--.... ---J 
E. VIMINALIS 12400 
E. AROMAPHLOIA 11311 - - - - - - - - - - - - - [-·--------•---------
E. MACULATA '3448 - - - - - - - - - - - - (-------
E. AROMAPHLO I A 1264 I - - - - - - - - - - - - - [---------+---------

E. ROBUSTA I OOG3 - - - - - - - - - - - - -
E,PATENS 6138 - - - - - - - - - - - - -
E. CLAOOCALYX 11834 - - - - - - - - - - - - - (------------t>-----

E. MACULATA 4817 - - - - - - - - - -[---
E. PILULARIS 12136/121:58 - - - - - - - - - - - -
E. GOMPHOCEPHALA 60'30 - - - - - - - - - - - - - - - - [----<--
E. BAXTER! 12642 - - - - - - - - - - - - - - - - -(-,--------•--------) 
E. FALCATA 6:525/6438 
E. MARGlNATA 6471 - - - -
E. PILULARIS 12136/ 12158 
E. GONIOCALYX 1'2G37 - - -
E. MACULATA 1 l '365 - - - -
E. GARONER I G228 
E. VIMINALIS '3320 - - - -
E. CAMALOULENS I 5 11 '31 0 
E. CITRIOOORA 12012 - - -
E. CAMALOULENSIS 11340 

- - - - - - - - - - - - - - (-----•------] 

--) ( 

- - - - - - - - - - - - - [--------] 

- - - - - - - - - - - - - (---<t----) 

E.PANICULATA 11741 ,- - - - - - - - - - - - - [-- - •---] 
E. LEUCOXYLON , '3GOO - - - - - - - - - - - - (-----•-----) 
E. PANICULATA l !GOO - - - - - - - - - - - - - - - -[----+----) 

E. LEUCOXYLON 9600 - - - - - - - - - - - - -(----•----) 
E.CAMALDULENSIS 10083 - - - - - - - - - - - - -[---- •----J 
E. GONIOCALYX 120'38 - - -
E. MACRORHYNCHA 12630 - -

E. CYPELLOCARPA 123'30/'3440 1- - - - - - - - - -
E. HUBERANA 7248 - - - - - - - - - -

~: ~~~~~:;: ~~~~~ = = = = = = = = = = = = = = - [----------] 
E.SIOEROXYLON 11844 - - - - - - - - -
E.MANNIFERA 1215'3 

E. OECORTICAN5 10 148 - - - - - - - - - - - -(---•---] 

~: ~~~;~~~~~~~s 7 ~~~9/~5~2 - I = = = = = = = =~==:~=;] 
E. MELANOPHLOIA 10783 - -
E. POL YANT HE MOS 11307 - -
E. MELL I OOORA 12640 - - - • - - - - - - - -
E. CY~'ELLOCARPA 123'30/'3440 
E. MELANOPHLOIA E,95'3 
E.RUOIS 62'35 - - - - - -
E.CAMALDULENSIS 11'310 
E. LEUCOXYLON 10100 - - -
E. ACCEOENS 621:S 
E. CREBRA 12010 - - - - -
E. ALBENS 10457 - - - - -
E. CAMALOULENSIS 6966 - -
E. LOXOPHLEBA 6150 
E. CREBRA 12506 - - - - -
E. MELANOPHLOIA 6520 
E. MOLUCCANA 101:54 
E. SPATHULATA G221 
E. CREBRA 11 784 - - - - -
E. WANOOO 4886 - - - - -
E. MELLlOOORA 11827 - - -
E. MICROCARPA 12638 - - -
E.OIVES8417 ------
E. KONOININENSIS 6203 - -
E. CITRIODORA 107G7 - - -
E. LEUCOXYLON 9602 
E. DREPANOPHYLLA 11412 
E. CITRIOOORA 6240 
E. LAELIAE 6230 - - - - -
E. POL YANTHEMOS 11829 - -
E. LARGIFLORENS 10G7E. - -
E. ALBENS 12632 - - - - -
E. RESINIFERA 109G2 - - -
E_-MACRORHYNCHA 111 G5 - -
E. BAXTER I 10012 - - - -
E. ALBENS 8827 - - - - -
E. INTERTEXTA 11302 - - -
E. 5 I OEROXYLON - - - 38 
E. WANOOO G218 
E. WANOOO 6218 
E. MICROCARPA 87:58 
E. CALOPHYLLA G336 
E. MICROCARPA 12633 
E. DIVES 10064 
E. LEUCOXYLON 95'37 
E. CALOPHYLLA 63'31 
E. RAOIATA 11'383 
E. MEGACARPA E,451 

- - - - - - - - - - -[--•--J 

- - - - - - - - - - (---•---) 

- - - - - - - - - - ( ----·----) 

- - - - - - - - - [-----.----] 

- - - - - - - - - - [---•---) 

- - - - - - - - - [----•----) 

- - - - - - - - - - ( --·--) 

- - - - - - - - - -(---♦---) 

- - - - - - - [-----
- - - - - - - - (----
- - - - - - - - - [----+----] 

- - - - - - - - - [---+---] 

- - - - - - - - [----·----) 

- - - - - - - - - (--♦--) 

- - - - - - - - [----·----) 

- - - - - -( 

- - - - - - - [-----
- - - - - - - - c----
- - - - - - - - - [--+---J 
- - - - - - - - -(---•---) 

- - - - - - - -(-----+-----] 
- - - - - - - -c----...... ----J 
- - - - - - - - -[------J 
- - - - - - - - (----•----) 

- - - - - - - -(---..... ---) 
- - - - - (----------

- - - - - - - [-----------) 

- - - - - - - (----•----) 

- - - - - - - -(---•----) 

- - - - - - [------+------) 

~: ~~~~:\4 ~~091 _ = = = = I = = = = = = ~-~===:===;-
E. LEUCOXYLON '35'38 
E. ODERATA 6703 - - - - - - - - - - - - (---•---] 
E. LARGIFLORENS· 12644 - - - - - - - - C-----+-----
E. LEUCOXYLON 9604 - - - - - -
E. WOOLLSIANA 12105 - - - - - -
E. LEIJCClXYLON '3E.0J - - - - - - r----♦----1 

E. INTERTEXTA 11630 - - - - - - [---+---) 

E. MICROTHECA 1281 l - - - - - - -C--+--l 
E.GRIFFITHSII E.46G - - - - - C----•----J 
E. INTERTEXTA 11736 - - - - - -[------J 
E. LARGIFLORENS 11912 - - - - - - - [---...... ---) 

E.. INTERTEXTA 12470 - - - - - - - C------♦ - -

E. MICROTHECA 124'37 - - · - - - - - - - -C .. - J 
E. WOOLLSIANA 8831 - - - - - [------ ·--) 
E.. MARGI NATA E.229 -
E.MELLIOOORA 11860 - - -
E. Sfle-_UB[:1 I 5 E,461 

E. CREBRA 8756 - - - - - - - - - - [---+--) 

E. SALMONOPHLOIA 6t,E.O - - - - - - -(---•- --) 
E. LONGICORNIS 64E.3 - - - - - - - [----•--
E. SARGENTl l E.467 - - - - - - - - -C--•--J 
E. OCHROPHLOIA 8584 - - - - - - - (---+---) 

E. PLATYPUS E,004 - - - - - - - -C--•--J 
E. CONFERRUMINATA E.367 - - (---- ...... --
E. MICROTHECA 12538 - - - - - - -c----J 
E. TRANSCONT!N. 6465/6128 - - - -[..,_J 
E. FLOCKTONIAE E.464 - - - - - - (--♦--J 
E. RAOIATA 12E.31 - - - - ---------1 
E.OCHROPHLO!A 11731 - - -[ .... J 
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TABLE_5.4 ________ LISTING_OF_TOP_20_PLOTS_CI N_ORDER_OF_RATING) 

EbQI 

121 E.botryoicies 

40 E.diversicolor 

116 E.botryoides 

117 E.botryoides 

90 Pinus radiata 

87 E.saligna/botryoides 

29 E.viminalis 

113 E.resinifera 

11 E.cladocalyx 

80 E.cladocalyx 

89 Pinus pinaster 

114 E .maculata 

128 E.gomphocephala 

120 E.robusta 

127 E.globulus 

31 E.viminalis 

124 E.resinifera 

94 E.resinifera 

65 E.astringens 

42 E.rubida 

SYMBOLS 

SEEDLOT_ 

7509 

12636 

12104 

12134 

5086/7 

6234 

11823 

11963 

11834 

6470 

5083 

11181 

6090 

10176 

6291 

8911 

6011 

10431 

6259/4716 

12089 

B 

B 

B 

B 

B 

B - BORER OCCURRENCE NOTED IN PLOT 

T - TERMITE OCCURRENCE NOTED IN PLOT 

C - CAMBIAL SPLI TS NOTED IN PLOT 

S = SURVIVAL LESS THAN 50% 



5.5) BINGHAM_RIVER RESULT~ 

Detailed plot by plot results are presented in the booklet 

"Bingharn l?ive1r Arbor·etum -··· A Fitd.d (;iuidt:• i:\nd 1'385 F"t.'l'·f,::q,·ri-1ance t,nalysis." 

in A~t~~h~ent_5 (towards the end of this publication) . 

Information within this book l et includes . 

Loe at ion Map . 

Plan of Arboretum . 

Plot/Provenance Listing 

. Fi fl u1r {2 BF:··-1 

Fi QLll"t' Bl::(--:2 

. T,:\blt~ EW-1 

Plot by plot (sequential) graphs of . 

Height . 

D:i. ari1et eir 

Vigour 

Survival. 

F.:atin9 

Plot by Plot listing of 

. Fi \]UX e BF::·- 3 

.. F'i\;IUl,.t: BR·····4 

. Fi guy e BR··-5 

.. Fi QLff t": BF.:-6 

.. 1=-i~1ure BP··- 7 

. Fi \;I u r t:c BF:-·· 1:1 

results for all parameters . Table BR-2 

Overvi~w_of_Bingham_Rive~_Results 

A graph of mean rating for each plot (including 95% 

confidence limits) is presented in figure 5 . 5. For ease of comparison, 

plots are presented in order (from highest to lowest rating). 
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F'IGU_E f _. _: _RAPH_OF_BINGHAM_RIVE __ MEAN_PLOT_RATING 

CPLQTS_RANKED_FROM_BEST_TO_WORST> 
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TABLE_.5. 5 .... - --·····-- ·--L 1ST I NCi_lJF _TOP_ .. 20 _PLOTS_ ( IN ... DRDER_DF._Pi<'.\T I NG) 

PLOT SPECIES 

·34 E. vi rn i n a 1 i s 

5 E.saligna/botryoides 

32 E.botryoides 

C E .. globulus 

75 

8.-, 
..::. 

104 

:t2 

88 

80 

E.vil'l"iinalis 

E .. hub i~r i ana 

E .. ma,: u 1 at a 

E.rubida 

E .. rnac u 1 at c:\ 

E.side-roxyli::an 

121 E.cladocalyx 

91 E.aromaphloia 
1.-,.-, 

.a:: . .L E. ,: l ado,: a.l y:,; 

95 E.rubida 

34 E.bc,tryoid E- ~-:; 

•3~3 E .. virninalis 

14 E.viminalis 

73 E .. g,:,n:i.ocaly:,; 

33 E. b,:,t ry,:,i des 

52 E. g,:,n i ,:11: al y:,; 

f:3YMBOL~l 

SEEDLOT_ 

11823 

f,234 

7509 

12400 

7248 

11181 

12029 

4 817 

10299 

E,470 

11311 

11 f334 

12089 

12134 

8'~11 

12537 

12104 

120'38 

DEFECT 

B 

B C 

C 

C 

r· 

C 

B 

B C 

B C 

D 

B 

C 

B ___ E_S_T 

B = BORER OCCURRENCE NOTED IN PLOT 

T - TERMITE OCCURRENCE NOTED IN PLOT 

r - CAMBIAL SPLITS NOTED IN PLOT 

S - SURVIVAL LESS THAN 50% 



6. GENERAL_RESULTS_AND_DISCUS~ION 



6~1 __ COMPAR~NG_ARBORETA 

Tree height is generally accepted as the best indicator of 

site quality (or forest production potential) for established forests 

(Carron 1'35!::l). A "F::,ating" valu.;.• is likely to be mor·t:!' robust few· t::·Stimating 

the site quality under a young stand as it reflects a combination of both 

long term (height 9 diameter, bole form) and short term (crown vigour, leaf 

area, crown form) expressions of the site/tree interaction. 

Figure 6.1 presents class frequency distributions of rating 

and height for each of the five arboreta. Because the number of plots 

varies from arboretum to arboretum,frequency of plots in each class has 

been expressed as a percentage of the total number of plots in eac h 

ar bc,r ,,:-tum. 

Comparing the two graphs of rating and height, it can be 

seen that they coYrespond closely, even though tree height accounted for 

only :25% of th£• input into th£• "Ratings". Thii "ratings" figure~; USt:!-d hf.~rt,. 

,:,::,ntain a 25% cc,ntribution fr,::,m "form", and 25% frc,m dicHf1eter, both of 

which would seem less likely to be correlated with site quality than 

height and vigour. This would indicate that rating could be further 

improved as an i ndicator of site quality by a more selective weighting of 

the four factors used (ht,dbh,form,vigour). 

As trees grow, their height and diameter increment push them 

into ever higher size (and hence rating) classes. Hence, if all arboretum 

site s were equally amenable to tree growth~ the normal frequency curve for 

older arboreta would simply occur to the right of curves for younger 

cff bor ~,ft a. 

In the current study, Del Park and Marrinup are the two 

oldest arboreta, being two and one years (respectively) older than the 

other three. Whilst Del Park displays a frequency curve typical of an 

older arboretum, the curve for Marrinup corresponds very closely to those 



V') 
V') 

< 
....J 
u 
z: -
V') 
I-
0 
....J 
c.. 
u. 
0 

H 

FIGUF:E_6. l __ CL.ASS_FF.:EQUENCY _DISTRIBUTIONS 

FOR_RATINGS_AND_HEIGHTS 
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' I 

is doubly surprising fOl'' 

not 

George Upland and Lowland arboreta. This 

only is') M.ar·rinup ' ,:,ne yea1r older· (than the 
I 

Cl i 

George arboretav but :i. t a 1 s,:~ 

l:i.t::'S in an <:":\1,·ea. of muc~1 high1::•r 1"ainfe1ll . It is ,::,::,n,:luded that Mar1"inupr1,:; 

suppreissed , p(:!-lrf,:,nY1at1Ct:f is indicative of a pc,01rf:-r ~,iti;:, quality th,:m that of 
. 

th t°:'.· younrJ e1r .-\ 'c:\r bOl' et a. It is suggested that the widespread presence of 

Phytophthora cinnamomi (dieback fungus), the shallow and outcropping 

caprock and the occur r ence of black ironstone gravels of low fertility may 

have e ach contributed to this poor site quality at Marrinup. 

Conversely, the frequency curve for Bingham River 

corresponds more close ly with that of Del Park than George or Marrinup 

arboreta 1 despite the fact that Singha~ River is an area of relatively 
,'ft.... • i U, 

rainfall. This enhanced performance ~was . attributable partly to the 

p1-· es€.•nc'2' of a sf1allow wc:.d;e1r tablB·, i:i.nd (p2,1rtly tc, tl·h;) h:i.~11··1<2-1r Q evel, ::::if 

nutiriti,::,n achit' V<i:':-d th1rough its hist,:,ry of p,,1!:,tu1"e irnprovem12-nt~ ~r,.: 

low 

l 

Hence, in terms of site quality, the arboreta can be ranked 

ais follows (tablt! 6 .. 1): 

Table_6~J_Relative_Site_Quality_Of_Arboreta 

H :i. af1 est sit~-,! ci uc,1 l :i. t y 

, 
Lowest site quality 4 

The site quaJity of 

with the above because lts higher 

Mair r i nup 

Del Park ar~oretum cannot be 
t, l, 1 '- ... , 

class- frequency distribution 

not) be entirely due to age difference. 

,::: ornp a 1r €!-Cl 

may ( 01r rnay 



2. __ St E•m_Dfi::' f "'",: t 

Figure 6.2 displays the occurrfi::'nce of borers,termites and 

cambial splits (% of plots affected) for each arboretum. At this stage, 

Bingham Riv~r appears to be the worst affected arboretum, the presence of 

borers and cambial splits being noted in a relatively large proportion of 

plots (33% and 40% respectively). This highi?r le,vel ,;)f istem clamagf.:- i-s I 

~•:.nsistetrt i.,;it.h the l--1istor-y of wildfire it1 this arboretuff1. 

Also worthy of note is the high level of borers at Del Park 

(44% of plots) and the occurrence of cambial splits at Marrinup (29% of 

,'3Xb 1: 11'eturt'1 in tar.JlE.•s DP·-2,MA-·-2 1 1'.::iU-2vGL .. -2 ~,nd BP-:2 (in "Field Guide" 

bookl~tsJ. It is also included in Apperdix 2 which presents plot summaries 

arranged alphabetically (by species) for the combined arboreta. 
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6.2 SHATTERING_CAPROCK_WITH_EXPLOSIVES~••• 

ITS_EFFECT_ON_SPECIE~_PERFORMANCE. 

Figure 6 . 3 compares mean plot rating of shattered and unshattered 

treatments for a total of 36 paired plots in Marrinup and George 

ar·b,:,r'i,~ta. In the- p1re-s,et1cf,.• of shatte-ring, 18 plots 1:i:d1ibited a 

statistically significant improvement in one or more of the primary 

fflt!(:~SLll'' ~~l'IH::•nt pa1-·arne-ti,•Y''.::l (h~::-ighty di.:.11Y1ete1r, fo1rm, vigou1r, r·ating). 1~:i plots 

showed no significant change in the presence of the shattering treatment. 

The remaining three plots exhibited significantly poorer diameter on the 

shattered plots. Diameter was the- only parameter to show a significant 

decrease in the presence of shattering. 



SPECIES S/LOT ~ 
E.resinifera 10962 MA • • 
E.robusta 11029 MA • • 
E.leucoxylon 9602 MA • • • 
E.calophylla 6336 GU • • • 
E.sideroxylon 11844 GU • • • 
E.calophylla 6336 MA • • 
P.pinaster 5083 GU • 
E.maculata 11 181 GU • • 
E.botrvoides 7340 MA • 
E.cladocalyx 11834 MA 

E.wandoo 6532 MA • • 
E.globulus 6291 GU • 
E.laeliae 6534 MA • • 
E.occ identaiis 6542 GU • 
E.kondininensis 6528 MA • 
E.crebra 11958 MA 

E.cladocalyx 11834 GU • 
E.melliodora 11860 MA 

E.qomphocephalla 6090 GU • 
E.accedens 6537 MA 
P.radiata 5086/7 GU • 
E.gardneri 6527 MA 

E.maculata 11 181 MA 

E.resinifera 10962 GU 

E.falcata 6525 MA 

E.melliodora 1 1860 GU 

E.occidentalis 6510 MA )( 

E.astringens 4716 GU 

E.citriodora 11640 GU )( 

E.wandoo 6218 GU • • 
E.margina ta 6471 GU 

E.c amaldulensis 11910 GU 

E.gomphocephalla 6090 MA 

E.accedens 6215 GU 

E.marginata 6536 MA 

E.citriodora 11640 GU )( 
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6._3 ___ SPECIES_OF_INTEREST_FDR_REHABILITAIIDN 

IN _THE _1\1Dl7.::THEPN _J Afs:r:::AH .... FOF'.EST 

In teYms of the cuYrent study, spec i es of interest for 

rehabilitation purposes fall into three categories 

1) Species which are currently used for rehabilitation, 

2) Species which have been shown by this study to have 

high growth performance (and may be better for 

rehabilitation in the high rainfall zon e than those in 

c,,ite~1o ry 1), and 

3) Species which have been found in other studies to b e high 

water consumers (and hence contenders for rehabilitat i on 

of the int e rmediate and low rainfall zones). 

This section analyses the performance of three examples 

from each of the above categories 

EXAl"IPL.E_l_: E .. ma,::ul,~ta (current rehab . species) 

Comgarison_of_Prove nances 

Figure 6.4 tabulates a comparison of the ratings of 

provenances within each arboretum. It also prese nts a graph of rating for 

the best provenance ( e xcluding plots on explosive s-shattered site s) withi n 

each arbo1'eturn . 

In only two instances was statistically significant (.05 

level) variation det e cted between the performance rating of different 

provenances of E.maculata:-

In the George Up land arboretum, the rating of the Kioloa State 

Forest provenance (9448) was significantly lower than that of any 

other provenance. 
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PROV. RATING PROV. RATING PROV. RATING PROV. RATING PROV. RATING 

49.5 10865 47.6 4817 
34. I] 

I 118 1 
36.~ 

11181 
51.9~ 11181 45. 1 11965 33.5 9448 32. I 4817 49.8 

12135 40.5 10728 33.2 4817 31. 1 9448 49.8 
10846 38.5 11 181 33. 1 11965 28.5 10728 34.0 
11005 38.3 9448 22.1] 10728 25.7 11965 30.0 
11965 36.0 10615 .24.8 
10728 34. 1 
9580 33.7 

]= 112 40 33.0 not significantly 
9461 28.8 different ( .OS level)'• 

KEY TO PROVENANCES 

SEEDLDT 

4817 
9448 
9461 
9580 

10615 
10728 
10846 
10865 
11005 
1118 I 
11240 
11965 
12135 

PROVENANCE DETAILS 

Plantation, Klrrup W.A. <origin unknown) 
Kloloa S.F. N.S.W. 
Beln1ore S.F. N.S.W. 
Keinpsey N.S.W. 
RayMond Terrace, N.S.W. 
Beaufort Vic. 
Clouds Ck S.F. N.S.W. 
Barakula S.F. Qld. 
Gundlsh Qld 
Hunter Valley N.S.W. 
Rlchn1ond Range N.S.W. 
Coffs Harbour N.S.W. 
Tern1ell N.S.W. 



At Bingham River, rating of the Coffs Harbour provenance (11965) 

was significantly lower than that than that for the Hunter Valley 

provenance- (1118:L). 

The Hunter Valley provenance of E.maculata (11181) displayed 

the most consistent performance between arboreta (figure 6.4). It had the 

highest mean rating in George Lowland and Bingham River arboreta and was 

not significantly different (.05 level) from the best provenances in 

Marrinup and George Upland. It also displayed the highest mean height of 

any provenances in all four arboreta. 

Survival of E.maculata at Bingham River was well below 

average for all plots except that containing the Hunter Valley provenance 

(figure BR-7 in Attachment 5). These and indeed all results pertaining to 

stem damage and survival at Bingham River must be treated with caution, as 

1t is quite possible that these have been influenced by the wildfire which 
..: _,,. 

(_ burnt tfwc,ugh Bingham F-:ivt?-r ' in l'=.17"::J , 

Borers were found in the Coffs Harbour provenance (11965) of 

E.maculata at Bingham River. Throughout all arboreta this was the only 

plot of E . maculata in which borers were found (Appendix 2).Again it must 

be noted that the damage of stems by fire may assist the entry of borers 

into the trfh"'· 

No evidence of termites was found. 

With the exception of four plots, all plots of E . maculata at 

Bingham FU.veir and Mar-ir:i.nup contained s,:,ri-,€" deg1"ee of sterr', splitting. The 

exceptions were 10728 (Beufort, Vic. provenance) at Bingham River, the 

blasted caprock plot of 11181 (Hunter Valley, N.S.W. provenance) at 

Marrinup, and the Coffs Harbour provenance (11965) at both arboreta. No 

~vidence of stem defect was found in E.maculata at G~orge Upland. Only one 



plot of E.maculata at George Lowland suffered stem defect. This was 10615 

(Raymond Terrac~, N.S.W. provenance) in which some stem splitting was 

recorded. 

General_Comment s_On_Performance_~-

Like many other species in this studyy E.maculata displayed 

significantly better performance Crating) at Bingham River than at George 

Upland or Lowland (figure 6.4). 

EXAMPLE_2_: _E.resinifera (current rehab. species) 

Comgarison_of_Provenances 

For E.resinifera, performance rating did not vary 

significantly between the different provenances in George Upland or 

Bingham River arboreta. 

In both the Marrinup and George Lowland arboreta, provenance 

10962 (South Helenvale Qld.) exhibited the worst performance ( significant 

at the .05 level) (figure 6.5). 

The Mendowie S.F. (N.S.W.) provenance of E.resinifera 

(11963) displayed the most consistant performance between arboreta. 

A similar separation of the provenances is obtained when 

height is the parameter used for comparison (figures MA-3, GLJ-3 1 GL-3 and 

BR-3 in attachments). 

Survival _: 

of 62% 

At George Uplandv 11209 (Beerwah Old.) displayed a survival 

(Appendix 2). This was 18% low~r than the average for all 

E.resinifera plots. Elsewhere survival percentages for E.resinifera were 

relatively high. 
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At,_Anal~sis_Of _E. resi tii fera_Per formance-

f 
n ..... 

n ID ..... 
ID (1) 0 
(1) ..... ID 
..... ..... 
..... 

..... 
n 
-.: Best Provenance in Each 0 ..... 

Arboretum 

DEL PARK HARRINUP GEORGE UPLAND GEORGE LOWLAND BINGHAM RIVER 

PROV. RATING PROV. RATING PROV. RATING PROV. RATING PROV. RATING 

44.2 11963 45.7~10431 34.u 
11963 42.7] 6011 43.2] 

11011 43.3 11963 32.4 6011 34.0 11963 34.5 
11209 37. I 6011 32.2 10431 33. 1 
10113 32.2 10962 24.6 10962 19.4] 
10431 28.3 
10962 19.2 

]= Not slgnlflcantly different (.05 level) 

KEY TO PROVENANCES 

SEEDLOT 

6011 
10113 
10431 
10962 
l 101 l 
l l 209 
11963 

PROVENANCE DETAILS 

Gleneagle Arboretum (origin unknown> 
Woolgoolga N.S.W. 
Woolgoolga N.S . W. 
South Helenvale Qld. 
S.W. Ingham Qld. 
Beerwah Qld. 
Medowle S.F. N.S.W. 



E.resinifera suffered some of the worst incidences of borer 

damage of any species in this study. Details of plot s suffering defect 

damage are as toliows:-

Del Park - borers 

Marrinup - borers in 11011,11209,10962; termites in 10431. 

George Upland - borers in 10431,6011. 

George Lowland - borers in 11953,6001,10431,10962 (ie all plots) 

Bingham River - borers in 6001, borers and termites in 11963. 

General_Comments_On_Performance_: 

Unlike many other species in this studyy E.resinifera did 

not exhibit enhanced performance at Bingham River. Overall growth is 

nevertheless quite good, with an average rating (over all plots) of 33.7%. 

The high level of occurrence of borers at all locations and 

accross a broad range of provenances casts doubt on the suitability of 

this species for rehabilitation in the Northern Jarrah Forest. 

EXAMPLE_3 (currently minor rehab species) 

Ccmgarison_of_Provenances 

E.accedens was represented by two provenances at Marrinup 

arboretum and only one provenance at the other four arboreta (Figure 6.6). 

Su\··· vi val ___ :: 

E3u1rvival of E .. 2,ccedens was high (gn:.•c,d-;er than 80:<.:r :i.n e~ll 

arboreta except Bingham River where survival was 56%. 
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KEY TO PROVENANCES 

SEEDLOT PROVENANCE DETAILS 

6215 Narrogln W.A. 
6537 Dryandra S.F. W.A. 



Stem splits were found in a l l except Del Park arboretum. 

Borers were found in Del Park arboretum. Termites were found in stems in 

both Del Park and George Upland Arboreta. 

General_Comments_On_Performance. 

In George Upland E.accedens d i splayed significantly better 

growth performance than in George Lowland . Although this was t h e only 

significant separation of arboreta, it is int erest ing to note that the 

performance in Bingham River arboretum was variable~ showing twice the 

range of that in George Upland. This would suggest that E.accedens prefers 

drier, upland locations, and may be a useful species for the future 

rehabilitation of mined areas in the intermediate rainfall (eastern) area 

as well as the harsh, uplan d dieback-degraded areas in both High and 

intermediate rainfall areas which have proven so inhospitable for tree 

growth to date. 

EXP,i"IPLE __ 4 E. gl c,bul us (good performance - current study) 

Comgarison_of_Provenances 

E.globulus was represented by only one provenance at four o~ 
the arboreta (Figure 6.7). 

Survi,val .... :: 

L..ikt.~ E .. acct~dens, E.globulLtS hi::\c:I survival f~reater than BO% i1· 
all arboreta except Bingham River where survival dropped to 53% for 
E.globulus . Stem damage by wildfire may have been to some degree 
responsible for this low survival. 

StE.-m_Defect 

Evidence of borers was found at Del Park and Bingham Riv&r 
arboreta . There was also a low occurrence of stem splitting at Del Park. 

General_Comments_On_Perfor mance: 

E,globulus displayed impr essive performance with one plot at 
Bingham River with a rating of 59% and an average over all arbor eta of 
49.7% (Figure 6.7). Like many species, its worst performance was at GeorgE 
Li:iwland. 
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57.8 6291 ·5.2.8 6391 34.8 6291 59.0 

KEY TO PROVENANCES 

SEEPLQT PROVENANCE DETAILS 

6291 Tas~anla (exact location unknown>. 



Despite its cool,wet schlerophyl origins, this species 
,appe.a·r-s to be- quit€.' a.daptabl <:?-. Cln one i:if th<= most l·1arsh si tei:; (C:i<2-01r9e-

Upland) it averaged a rating of 52.8%. 

E.botr~oides (good performance - current study) 

There was no significant difference between the ratings of 

provenance-s within each arboretum. Figure 6.8 highlights the consistancy of 

high performance for E.botryoides both between pri:ivenances and between 

,'.:l.l" bore:• t ,~. 

Survival __ : 

Survival was consistently good, ranging from 70% to 98% 

(Appendi :,; 2). 

Evidence of borers was found at Del Park (in a drainage 

sump) and Bingham River. All plots at Bingham River had some degree of 

infestation, however this may have been aided to some degree by stem damage 

resulting from the wildfire mentioned in the introduction . . No evidence of 

borers,termites or stem splits was found at the other arboreta. 

Ge-neral_Comments_On_Performance 

E.botryc,ides displayed both irnpr~-,,.ssive and ,::,::in~;istt?.-t1t 

performance. Growth performance in Marrinup, Bingham River and both George 

arboreta could not be separated (Figure 6.8). Unlike the majority of 

species (both the faster and slower growing species), E.botryoides did not 

suffer any depression in performance in either of the George arboreta . 
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KEY TO PROVENANCES 

SEEPLOT 
7340 
7509 
12104 
12134 

PROVENANCE DETAILS 
Orbost Vic . 
Bodalla N.S.W. 
W. Orbost Vic. 
Heeroo Pt. N.S.W . 

RATING PROV. RATING PROV. RATING 

55.3] 7509 53.8] 7509 59.5] 
47. 1 12104 48.4 12134 48.3 
45.6 12134 46 . 8 12104 46. 1 

Not significantly different < .05 level > 



At this stage Cit still very young), E.botryoides appear~ 

to be one of the more promising species, although it would appear to be 

better left out of water-ponding areas to avoid problems with borers. 

EXAMPLE 6 E~viminalis (good performance - current study) 

Comparison_of_Provenances 

At George Lowland the overall performance ratings of two 

provenances 1 11823 (Eildon, Vic.) and 8911 (Rocky River S.A.l were 

significantly higher than the corresponding ratings for 12400 (Blue Range, 

Vic.) and 9320 CS.W. Port Lincoln S.A.) - (Figure 6.9). At Bingham River, 

11823 (Eildon,Vic.) showed significantly better performance than either 

provenance 9320 (Port Lincoln S.A.) or 8911 (Rocky River S.A.).There was nc 

significant difference between provenances at George Upland. E. viminalis 

was not included in the Del Park or Marrinup arboreta. 

Eildon (Victoria ) appears to be the best provenance overall, 

while Blue Range (also Victoria) appears to be one of the worst. 

Survival 

Survival was good in both George arboreta, ranging from 82 

to 94%. Survival at Bingham River was variable (ranging between 63 and 92 

%). This variation may have been due to the wildfire which burnt through 

Bingham River arboretum some years ago (see introduction) . 

Stem_Defect 

Evidence of borers was found in 2 plots at Bingham River. 
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KEY TO PROVENANCES 

SEEDLOT 
8911 
9320 

11823 
12400 

PROVENANCE DETAILS 
Rocky River S.A. 
S.W. Port Lincoln S.A. 
Elldon Vic. 
Blue Range Vic. 



The two plots with borers (11823 and 9320) also happen to have the worst 

survival figures. This would indicate the possibility that stem damage by 

wildfire assisted the entry of borers into the tree. The other two plots at 

Bingham River contained bark splits . 

General_Comments_On_Performance 

While the performance of E.viminalis at George Upland is by 

no means poor, the distinct separation between performance in George Upland 

and Bingha1n River (Figure 6.9) 1 and to a lesser extent George Lowland and 

Bingham River, would suggest that the provenances of E.viminalis studied 

here would tend to prefer the more fertile and moist low-lying areas. 

EXAMPLE_? E._mi~rocarRa (good hydrological qualities) 

Com~ar_ison_of_Provenances 

Although separation of the arborcta on the basis of rating 

was quite distinct (Figure 6.10), provenances within each arboretum did not 

differ significantly for any of the parameters measured for tree 

performance. 

Survival 

One plot at George Upland (12638 - Tooborac, Vic) had 

relatively poor survival (58%). All other plots of E.microcarpa throughout 

all arboreta showed good survival, the absolute mean survival for the 

species being 84%. 

Stem_Def~ct 

Evidence of borers was found in one plot (12638 - Tooborac, 

Vic.) in Bingham River (Appendix 2). The presence of stem splits was also 

noted in this plot. 
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KEY TO PROVENANCES 

SEEDLOT 
8758 

12633 
12638 

PROVENANCE DETAILS 

Parkes N.S.W. 
Heathcote Vic. 
Tooborac Vic. 

8758 

J = 

RATING PROV. RATING PROV. RATING 

18. 7] 12638 20. l] 12633 34.0] 
16.8 12633 18.2 8758 33.7 
12.4 8758 18.0 12638 31.6 

Not slgnlflcantly dl fferent ( .05 level) 



The plot with provenance 8758 (Parkes, N.S.W.) suffered both 

sapwood damage by termites and stem splits. 

Stem splits were also recorded in plots 11782 (Marrinup), 

12638 (George Upland) and 12633 (Bingham River). The separation between 

performance in George Upland and Bingham River (Figure 6.10), and to a 

lesser extent George Lowland and Bingham River, would suggest that the 

provenances of E.viminalis studied here would tend to prefer the more 

fertile and moi st low-lying areas. 

General _Comments_On_Performance 

The reputation which E.microcarpa has for transpiration and 

water consumption originates from studies conducted at Bingham River 

arboretum. Figure 6.10) shows that the growth performance of E.microcarpa 

in the George arboreta was substantially less than that in in the Bingham 

River arboretum. Transpiration studies should be repeated in the George 

arboreta to ensure that the transpirative ability of this species does not 

drop correspondingly. 

EXAMPLE_B E.sideroxylon (good hydrological qualities) 

ComQarison_of_Provenances 

The graph of best rating performance in each arboretum for 

E.sideroxylon (Figure 6.11) closely followed that for E.microcarpa (Figur& 

6. 10). The performance rating for E.sideroxylon was significantly better in 

Bingham River than in George Upland. The performance of provenances within 

each arboretum did not differ significantly. 

It was not possible to make any recommendations as to which 

subspecies Ctricarpa or sideroxylon) was b0st. 
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KEY TO PROVENANCES 
SEEOLOT 

11844 
12001 
12017 
12636 

PROVENANCE DETAILS 

<ssp slderox.> Gllgandra N.S.W. 
<ssp slderox.) Inglewood Qld. 
<ssp slderox.> Goonoo S.F., N.Dubbo N.S.W. 
(ssp trlcarpa) W. Puckapunyal Vic . 
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Survival 

Survival was quite variable within and between arboreta and 

provenances (Appendix 2) . For example provenance 12636 (subspecies 

tricarpa, Puckapunyal Vic.) had a survival rate of 64% in George Upland, 

96% i n George Lowland and 56% at Bingham River. 

Stem_Defect 

Evidence of borers was found in only one plot (10299 

-subspecies tricarpa, W.Cann River, Vic.) in Bingham River. This was the 

only incidence of defect observed . 

General_Comments_On_Performance 

The overall performance ratings for E.s1deroxylon tended to 

be better than for E.microcarpa, howev~r the survi val of E.sideroxylon was 

far more erratic. As stated for E.microcarpa, transpiration studies should 

be repeat~d in the George arboreta to ensure that the transpirative ability 

of this species does not decrease with poorer growth performance. 

E~AMPLE_9 E.mell.io~ora (good hydrological qualities) 

Com~ar_ison_of_Provenances 

A comparison of performance ratings between arboreta for 

E.melliodora (figure 6.12) closely followed that for the two previous 

hydrologically useful species. 

The only significant separation of provenances occurred at 

Bingham River where the E.mell i odora from Beaufort, Victoria (12640) 

displayed significantly better performance (rating) to the provenance from 

Kambah, A.C . T. (11860). 

Sur vi.val 
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KEY TO PROVENANCES 
SEEDL□T 

10820 
10825 
11787 
11827 
11860 

PROVENANCE DETAILS 

E. Armldale N. S . W. 
Tenterfield N.S.W. 
Castlereagh River N.S.W. 
E. Trangle N.S.W. 
Kambah A.C.T. 



SuYvival figures for Marrinupv George Lowland and Bingham 

River were quite acceptable (Appendix 2). In George Upland however, the 

survival figures for 11860 (Kambah, A. C.T.l and 11827 (Trangie, N.S.W.) 

were 57% and 46% respectively .. 

Evidence of borers was found in one plot ( 11827 - subspecies 

rosea, Trangie, N.S.W.) in George Lowland. Stem splits were present in 

Bingham River arboretum ( 11860 - Kambah, A.C.T.) . Stem defects were not 

observed in any other plots. 

General_Comments_On_Performance 

The overall growth performance of E.melliodora followed that 

of the previous two hydrological species closely, The poor survival figures 

for George Upland are disturbing and require fuYth&r investigation. The 

matter of survival is especially important for these species which are 

chosen for t heir water consumption ability. Should a large percentage of 

trees die at some stage, the transpiration of that stand of treas would be 

vastly reduced for some time. 

WE_NEED_SOME_SORT_OF_CONCLUSION_TO_PLACE_ABOVE_SURVEY_OF_9_SPECIES_INTO_ 

SOME_PERSPECTIVE .... .. ... ANY_IDEAS? 
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