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PLANT HARDINESS TRIAL: FIRST YEAR REPORT 

INTRODUCTION 

A plant hardiness trial was initiated along the Mitchell Freeway 

in July 1976 to investigate the feasibility of growing West Australian 

native plants under freeway conditions without water, or with restricted 

water during establishment over the first summer and subsequently without 

water. 

The trial was established following requests to the Forest Department 

from Mr Michael Heath, (Landscape Architect .at that time, Landscape 

Division, Main Roads Department)who was concerned with the high costs of 

reticulation and the quality and doubtful availability o_f underground 

water. 

Site Selection 

A site along the Mitchell Freeway, between the Loftus Street bridge 

and Vincent Street, was selected for the study. This site satisfied the 

main requirements of the test, viz: 

(1) It was sufficiently large· to test a reasonable number of species 

with sufficient replications. 

(2) It consisted of a _flat and a sloping area, thus enabling differences in 

moisture availability to be tested. 

(3) It represented the most common soil type to be found along the 

freeways, namely a yellow sand fill, obtained from sand quarries at 

depth. This provides a reasonably sterile medium, virtually free 

of weed seed and pathogens, although contamination is still possible. 

The sand at the experimental site contained 0.25% iron and had a pH 

value of 7.10. 

TREATMENTS 

Since space was limited for th~ experiment it _had to be restricted 

to the minimum number of treatments. The treatments considered most 
" 

relevant were soil improvement, mulch, water and fertilizer. 

Soil improvement 

A wide range of soil improvement medilL~S are available, but trials 

utilizing them all would become unwieldy, and was not considered necessary. 

Sawdust, humus, top humus sand etc., were eliminated because limited 



availability could affect future supplies and thus the feasibility of 

their use. Cladium peat, the most natural soil improver, was not used 

because of the high cost, which would limit use on a large scale. 

Loam, which is generally used for soil improvement in the Perth 

' metropolitan area, is also expensive and may not always be so readily 

L. • 

available, but it was considered the most practicable medil.Illl for this 

experiment. However, some loams are too heavily textured so a friable 

loam was requested. The loam used had a pH of 5.0 and contained 19% silt, 

5% clay, 29% fine sand and 47% coarse sand. 

Mulch 

To ·help conserve soil moisture, several .types of mulch were considered 

for the trial. 

Stone mulching was avoided because of excessive weight and the 

difficulties it provides in spreading; damage to plants is likely and 

intensive labour is necessary. 

Pine bark is a popular mulch but because of the heavy demand is 

sometimes difficult to obtain. As an alternative street tree prunings, 

passed through a chipper were used. 

Vegetation mulches have the disadvantage of being susceptible to fire, 

which is an important consideration, especially if situated close to 

vehicle traffic areas. 

Water 

Initially watering was to be effected by means of 30 cm lengths of 

plastic piping, 10 cm in diameter, inserted vertically into the soil 

beside each plant. By filling twice each plant would receive approximately 

4.5 litres of water. This procedure was designed to provide available 

moisture at depth to encourage deep root penetration. However, this 

method was not practical on a large scale_,• 

The alternative to this was trickle irrigation which was adopted 

by the Main Roads Department in preference to the plastic piping since it 

is not as labour intensive and would be the method adopted for future 

plantings. The main disadvantages of trickle irrigation are inconsistency 

due to blocking or partial blo_cking of the micro tubes, and the possibility 

of not effectively achieving deep water penetration. 

The tubes were checked frequently, but sometimes a watering was 

nearly completed, before blocked tubes were noticed. 
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i':J :1; J'-,..- i 11..',; • ' , :•; ; i .,; .,111•;:1 ,1; -, i 11l· r •·.1 , .,_• d Crom o ne to L1·:o 

appU cc1 ti ons o f ;1 .1 p1nx_i. 11:at c l y 4 . 5 J i.t r cs a hcek. PL1nts wh ich die d i_n 

wa t er ed plots we r e ch e cke d to m;i kc ,. ;. ,n .: ; 11:it l hc mi. er a tub e was w0 Tk i 11g 

e ff e ct i ve ly. 

Fe 1 h J j zer 

ll i.f f eT cn t f c 1: t il j zc r trc;atments , '"ll t h o1 1gh dc s i. J. a b ] e , h c1 u]cl h ave rn ,1de 

t he c-:'< pr~r .i 111 ,~n t t oo clllnb c r s orne s o a slow r e l e as e f ert ili ze r , one 10 g 

Agr j fo TJn t :.1b let (N: P:K 20:4.3:4.1) pe r pLmt was u sed a s a stcrnd ard treatm ent 

th r ou ghout. 

SELECTION OF SPEC TES 

The s1w ci c s \\1cre se l ect ed fro m a r ange av;J i l ablc from the wi ldflowe r 

111.11-:::cr.i.e s of Mr G. LuJ.lfitz ;i nd f avoure d by l ocal m1d St ate Gov ernment 

dcp ;t rl,;1c 11 ts fo r L1n <l s L::1p ·i ng. The p ] ;1nts ,,,ere se l ect e d f r um a d :i v ers l ty 

of h;1hi t a t s s o t h ._tt i f a general trend of a parti cular ecologi cal type 

erncrgcd, then it would be pos s ible to postulate on other suit able s p e ci e s. 

Due t o t h e un ava il ability of four s pecies fr om the nurs ery at planting 

U me , sub s tj tut e s h ad to be made. TI1 e f ollowing list cont ains the c ompl ete 

r ange of s p eci es pl ante d fo r the expe r iment. 

Spec i e s 

1. Acic i :J. l as io c .. npa 

2. Bc~ ufortia s quarros a 

3. Ca lli s t emon (Park s pecial) 

4. Ca lothamnus qua drifi<lus 

5. Dampiera divers i f olia 

6. Grcvill ea bitern ata 

7. Gr cv i J 1 ea t h e l c1n;;rn n j :1na 

8 . l lc111 i ~ 11 J r ;:i pt mg ens 

9. lly poc;,1 l y mrna rob1i ~t um 

10. 8 r ;1L· hy~ cma Ltt j f o l'i. vm 

11. Kun :: c a b ~1.\ t c ri 

1 2 . Kun :1.c :.1 po mi. f er a 

13 . ~lc l ~1J c uca c lJi pt i c a 

14. r ~:o pogon c un r•;1tus 

Jla r sh es t Na t ural 
lfab i tc1t 

Quind a lup Dunc Sy s t em 

Moist s and 

Hybrid from Kings Park 

Spearwood Dune System 

Moist s ha ll ow s oils 

Loa my s a nd 

Sp e;:n-1wod Dun c System 

Quill<Lil 11p Dune Sys t em 

ye ll ow s a nd 

grey sand 

granite outcrops 

l each ed s and 

granite ou tcrops 

l ~1t c ri.t ·i c ~~o i.l 

Ra i nfa 11 ~1b ovc or 
below ~!c t ro11o l i t ~in 
/\r c a 

S,1me a nJ be ] ow 

J\bove and be l ow 

s a me 

s a me and b e low 

above and b e low 

below 

same 

same 

same 

s a me but hi gh e r 
s ummer rainfa ll 

be low but high er 
s ummer ra i.n fa ll 

b e l ow 

be 101v 

s~1me but h ·i gh c r 
summe r -r~1-i 11L1l 1 
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pu ,·p11rc a 
J cach e d s ;rn ds 

EXiJERHff:NT/\L DESIGN 

The experimen t was designed as a factorial e xperiment . 

TREATMENT 1 

Tl,l 1\HlFNT 2 

SOIL TYPES 

(a) Yc JJ ow s ;i n d 

(b) 7. 5 u ;i of 1 08:11 in corporated into th e 
t op 30 c m of saJJcl . 

MU LCH 

( a ) No mulch 

;!u uv e 

(b) Clipped street prunings to a depth of 

TREATMENT 3 

approximately 2 cm per plot . 

WATER 

(a) No h'ater 

(b) Approx i mately 4 . 5 litres of h'atcr tll'ice 
weekly 

TREATMENT 4 SITE 

TREATMENT 5 

(a) Slope 

(b) Flat 

REPLICATES 

10 plants se t a t r and om on each plot 

METHOD 

"J11e plants were raised at Mr G. Lullfitz' nursery a t \'.inneroo. This 

nursery arranged by contract to grow the plants in plastic tubes (5 cm 

x 7. 5 cm) with a balanced root system. 

On the plots tl1at received loam, loam was \vorked into the sand to a 

depth of 30 cm. On the steep slope it was difficult to mix the loam 

unifo:rmly. 

The mulch was placed on the surface of pJ ot s to be t ·r e ;1t e d, to a 

depth of 5 cm. 

Pl a nting \,10s cornplete<l before the end of July, \,1hi c h is considered 

by the Fores ts Department to be t he btcst d:itc for pL:mU ng stock which 

is to r e ly on n atura l rainfall for establ:isli rncnt . 

A slow release fertilizer in the forrn of one 10 g .t\grifo nn t3blet 

wc1s placed 5 cm from the plant's rc,,J t sy:, tcm an d at half the depth. 

171e trickle irrigation was des-i. g110 d by Mr. K. Cole f r om the Dcp a 1·tmcnt 

of Agricu]ture and was instaJl ed on randomized plots of each treatment 
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1,. ; 1 11 1: 'v ) 1·] 1e ce:ss ;.iti on of the ra:i n. 

The trick l e system was check e d i n Novemb er by t aking eight rcad i. ng s 

cover ing t he fl a t an d slope. The s J ope r eadings were t aken a t interva ls 

cJ ,"Jh'n the slope 3J1d the flat a t r;1n1lom I ul,c s . The r:-mge wa s 500- 6 80 ml · 

over a qu ~n:ter hour period. 'l11e rn e:,in p rovid ed '1- .5 li.t res p e r pl ant if the 

w::i t c r 1·:~1 s l e f t nn f o r two hou rs . 

J\t the end of the s umme r rnore r eadings 1·1cre t aken wh.i.ch enta iled 

three consecutive readings at six positions on the f l at and six on t he slope . 

The r ange was 750-800 ml with a mean of 777 ml over a quarter hour period 

or 3. 1 litres pe r hour. TI1e range of wat er received by each plant during 

the summer months was 4.5-6.2 litre s twice a week. 

Meas v.X'ements were t aken after the rains cea sed in November and 

accordin g to the h <'l bi t of t he plant. Ground covers "'ere me as ur ed acr os s tl1e 

widest spread and a t right angles to this spread. Shrub meas urements ,-: e re 

recorded as h ei ght and spread. Follow-up measurem ents were taken when t he 

wint er rain commence d and watering was no longer necessary. 

Insect attacks and disease were recorded under the following 

h eadings: 

(1) Leaf- eating insects 

(2) Sap- s ucking insects 

(3) Diseases 

Leaf colow~ lva s recorde d to denote differences c aused by drought 

or the addition of loam. Thre e c a t egories were us e d: 

(1) Heal thy gre en 

(2) Pa le green 

(3) YeJlow 

As the a ssessment progress ed no co l our chan ge s were evident but 

wiJti.ng b e came appar ent on p l ants und er stress . 1nis factor was recorded 

accordin g to its presence or absence. 

Ra :i nfa ll 

The year of establishment of the trial was a drought year with low 

winter rainfall and a summer of exception a lly low r a infa ll and above- average 

t emperatures . From Dec ember to April inclusive, the r a i.n f81 1 ,,as one 

third of the average normally r eceive d over this p eriod. ·111c c011di t jons 

were ideal to establish a pl ant hardines s t r jal . 
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M;:i r Apr May June .July 1\1 1g Sc:pt Oct Nov Dec .Jan Feb 11!n r J\1H :. :.: y 

!-:.-1infaJ 1 2 66 73 85 11 7 1-10 '., 8 '.i :-5 :-; 9 7 4 15 7 0 I 1 r• I I , 

(mm) 
- · - - - -- --- - -- .. 

1\vcr::ige 
111 on th ly 20 46 124 184 1 74 1:59 81 ss 2 1 14 8 11 20 46 L UI 
ra :i.JJ fa 11 (mm) - --- ------- . -

l{E S U l,TS: FIRST J\S SESSHENT 

Plants were assessed for survival rate a t the e nd of November, ,,·hen 

the ground was s till moist from intermittent rains. Tirns, it was assumed 

that no dco.ths due to drought wou ld have occured up to this date. Figure 

sho1-1s t he percent a ge of mortali t:i.es · of the different species. 

FIG. 1 
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SPECIES 

ll)1)0calyimna robustum an d ll cm.i ;rnclra _p ungens shoh'cd tl1e l1 igh es t 

mortality rates of 14.1 and 12.4% rc ~pect i vc ly. TI1cse wore followe d by 

Brachysema latifol :i.um, ~!yoporum parvi foli um , 1\caci a J ;1 5 j oca_2l) J. and 

Isopogon cuneatus w:i. th mortality rates ranging from 5 . 2 to 8. 5~. TI1e 

mortality rates for the other species ranged from 0 to 2. 6%. Poor handling 

at the initial planting of the first six species rn acle some ear ly r eplacements 

neces s:ny. Th es e h er e not included in th e mo rt a 1 i. ty p c r c cn t ~1ge calculations , 

so th a t the actu,11 percent ag e of cle:iths 11ould h ave J·ic l·n lii.gh e r th an it 
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appc: 1 ,·s. 

'J'hc :r e a s on for the h i.gh n:t) ,·1 :·, l i ty i 11 :1 sc l ,.·,·t r a nge of speci e s c ;:i n 

be a 1 u .- ·ibutcd partially to the un ski l .! 1.·cl l .i l ,n ,j 1· w; ,·, d f or t h e planting 

progra 1:1111e, The pl an ts affect ed ,veTc t:~i l 1,c l' s r n tmt.l l ,)'. ,: rs 1-: lii ch h ad 

s prc:i.cl-i ng :i n s t cad of upTight fo li age or e J s c bc J ong c d Lo t l1c s l t1\,C r gr o1;1ing 

group wh ich ,wu J.cl no t have t h e strong stems or roo t syst e 1:1s of t he more 

vigorous gro1-1ers . 130th types are prone to damage by rough h and.ling. 

'l11is bec a111 e evident fo llowing a survey of the trial a few ,vceks aft er 

pl anting. 

Insec t a ttack 

At the November assessmen t Beaufortia squarrosa, Callistcmon 1 Park 

Special', Ca lotharnnus quadr:ifidus, Hypocaly1nn1a rob us t um , Kunzca _p omi fera 

and Me l a. leuca e ll iptica s1H)wcd sig11s of attack by Lepi <lopterous L:l.rvae. 

The Lepidoptera __ order covers the r ange of moths and butterflies. The 

species which attacked these plants lay their eggs in the growing tips, 

the re s ulting l arva then eats into this sect ion of tl1e plant, retarding 

growth. 'foe infestation incre:1sed during December and cont r ol rne;:i s lffCS 

were considered. 1-IOh'ever, it ,,,as reasoned tha t i f pl;mt j ng 1\1 :1.s ext ens i ve, 

spraying would not be an economical proposit ion, so they were l eft. By t he 

end of January the pest was gone and new growth wa s not affected. 

Wilti11g 

Wilting was confined to unwatered arc ~is an d was r ecorded first 

in February and contin ued unt i l April. Following dews and rain in May 

the plants r evived immediate ly. 

In Figure 2 the wilting percent age of plants is tabul a t ed. It is 

evident that the y e llo"w sand areas are superior to those with loam 

in corporat ed. Similarly the yellow sand plot showe d a l ower wi lting 

percentage than the yellow sand 1,i th mulch. This is thought to be t1ue to 

the retention of moisture in the surface l ayer by the rnul d1, encouraging 

the roots to remain close to the surface. Wh en t h is s1:r :foce moisture 

eventually dries out the plants are placed unc1 eT st r cs s ;J n cl 1\·il ting 

occurs. In the unmulched plot th e roots h' Oll l J t end to f,,1 J 0111 t he moisture 

zone ;Jnd ,,o uld be more resisL1n t to Jr ought ,1 ffc cts . T:11.s ·i ndicatcs th;J t 

I . 



PERCENTAGE OF PLA..1\/TS TI!AT WILTED - SLOPE 

Loam & Mulch Loam Sand Er Mulch Sand 
C'.'.2 ~'..:S Er SPECIES 

Feb. Mar. Apr. Feb. Mar. Apr. Feb. Mar. Apr. Feb. Mar. Apr. 

, c:-.c::.2. lasiocarpa 38 50 29 29 71 14 14 71 43 

::.'a'_~:ortia squarros a 55 55 40 50 60 22 33 20 30 

r·<,.: :. i_ st emon 'Park S:;Je c ial' 1 0 60 40 40 50 80 20 50 50 20 30 40 

c:.,lot;1amnu s at:aclri = idus 18 27 10 20 60 10 30 10 10 10 

::lcti 1pie r a cliversi::o =. ia 71 83 83 43 71 62 30 30 33 43 

~,·,.cv~ :. ~C'J. ~ ::."'.::err,.::_ :. :'1.. 30 20 1 0 80 50 50 50 40 20 2 0 20 

~>--cvi: 2. ea :~.el c ~:=-~n_niana 80 60 60 75 50 75 22 22 22 30 

· ·c:::~_andr a pungens 20 17 17 29 57 

· ·:-~)oca:'.ymma r obus t u_rn 25 100 50 50* 50* 100 75 88 so 67 50 67 

J ~• :~ C ll '\'" ~ 8~'!: Cl latifolium 67 83 67 100 50* 50* 71 71 57 25 14 14 

:( '.,..'Y1 '": ~ :l '.Jaxteri 55 89 89 88 88 80 67 67 57 55 33 67 

• . . . n ..,, ..... ,... 
·- --- - • I. pomifera 9 18 45 11 

·: -:.,·: .... _: cue~ elliptica 20 30 1 0 1 0 1 0 

2-. :-. C' "': C' :?. 011 cuneatus 75 100 100 100 ** ** 17 40 40 100 50* 50 -k 

•._• v()T'O :-u.m parvifolium purpurea 66 66 100 80 50 100 60 40 60 ** ** ** 

,. 2 ';lants on l y 

* '' a :. :. ·1c ad 



FIGURE 2 

PERCENTAGE OF PLAl~TS IBAT WILTED ON FLAT PLOTS 

Loam & Mulch Loam Sand & Mulch '~*·k Sand 
Gr.::\1 1.JS C SPECIES lT 

Feb. Mar. Apr. Feb. Mar. Apr. Feb. Mar. Apr. Feb. Mar. Apr. 

_.\c: ·:cia ~~-s i ocarpa 33 67 100 67 89 89 30 70 60 

?,c ..... :.,_t ~o -::ia squarrosa 70 80 90 60 60 90 33 67 78 

r .:~2. ~_-_5 temon 'Park speci al' 44 78 89 78 . 89 1 00 70 70 70 

CJ.:. oth:imnus quadrifidus 43 29 86 .82 54 82 40 50 60 

Jampi era diversifoE a 33 33 33 100 106 100 30 80 67 

Cr cvi ll e::i. b iternata 67 88 88 100 1 00 100 73 82 73 25 25 

,, t he l emanni ana 20 30 80 100 40 90 1 00 75 63 

: 1 c- :-:i :~ ::.rid r a pungens 29 71 57 100 100 100 50 75 86 

. ' 
\ Tl'""' r~ :.ymr1a robustum 71 71 80 100 100 100 67 80 100 

,~ ... ,,: C'~\ -sema latifolium 71 75 75 80 100 100 · 25 75 50 

;(:_: ~,: ~3. baxteri 50 80 80 90 88 100 80 70 78 

. _._, --- :. c::. pomifera 17 42 50 40 50 , 90 33 13 

~\:(' .: .-~ ~ euca elliptica 25 78 78 22 55 89 9 55 63 

:: :c;0::--o.<:;O:l cuneatus 67 * * 100 ** ** 80 50 69 t1, 0 

: -.: , f . T'0T'..'.D~ parvifolium purpurea 50 22 33 100 100 100 71 100 33 25 

* one ' l ant onl y 
,;. 7'; -- . c. ead _ .. _. 
-!; •;..--;..- ,,- ~ J :c~. "L Ot received accidental watering therefore results are invalid 

l 
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;,,,.il, Ji~ ng un de r ccm d:i ti c .,s u r n:1tura 1 cst :1bli s h mc nt is no t be, ic f i. c .i ;\l j n 

t he L'iTs t year. · Unforl 11n:1 ::c ly , the san d plot on th e f l a t received \•; ::; tcr 

on a few occosions ·hhc11 1~ _ ,.: :, \ ;J f 1· ; , i' l ~·~,:in Roads Department t urned on a 

n e~u-by spri nkl e r t o h';ile: r utl·•c·r pL. 11 t s . Al I houeh the watering was min i ma l 

it 1,;a s evid ently s uf f i cient to a ] 1 c viate 1,•j J.tj n g an d s o this plot cannot 

be inclu ded jn t h ·is yen ' s ~1:;scssmcn t. It c J.n h o\\'CVcr b e .in c:l ude d in 

n ext y c~ff ' s a ssessment. The sand an d mul ch plo t on the f lat s howed l ess 

wilting th an the loam-incorporat ~d plots. 

Survival .at end of fi r st swrnner 

In early May, following the firs t winter rains, another survival 

count was made and the resu1 ts were statisti ca lly ana lyse d at the O. 05 

probability l evel (Fig. 3). Six species, viz : Acacia J. asiocarpa , 

s . 

Hemi a nclra pung ens , !bJ)ocalymma robustum , Bn1 chyscma l a ti_fo l __ ium, Kun zea b axt eri, 

I sopogan c.unea tus ;:ind r,1yopon1rn parvifolium purpureum showed preferences for 

particular treatments. The other nine species showed a uniform survival on 

a ll t reatments. 

DISCUSSION 

Pigure 3 s hows the pl an t mortaliti e s which can be expec t ed in the first 

five months of es t ab lishment, together with preferences for particular 

tr eatments revea led by the pl ants. 

Acac:ia l as iocarpa showed a preference for no water. Initially it 

responded we ll to water, but then som e s·t1ddcnly died. In its natura l h abitat 

Acacia lasioc.arpa ocCl1pies hrn extremes of soi 1 ty1Je, the dry Quindal up 

dtme system h 1here it deve l ops jnto a short dens e s pr eading shn1b , and the 

h eavier soils inl and wh ere it is mo re .,pe n i n h abi t and o f taller stature. 

Both areas are dry i n s o far as the Quind a lup du ne syst em is a porous 

s an d and the inland area s receive l ow n infa ll. 

Hemiandra pungens shohcd a prcferen ,: c for sa11d ,, i t h no mulching . 

This species also oc.cu1;s on the Quind a lup dune system \\here it forms 

l arge nats of ground cover. Its r ange extend s into the Cott cs loe system 

and tl1e Dc1r lj ng Ranges but does not form :1 s l arge or v i.gorous pl ont as 

the forme r. 

Hypoca l y1nma rob11s t um occ upies the )'L' 1 lm, sands of the Karrakatta 
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Species . Flat 

1, Acacia lasiocarpa 

~eaufort ia squarros a 

~ C3.lliste:non ' Par;< Spec::.al ' 

/1. Co.lot h2,1nus c_:.:~.c:1.r:U:ic:us 

0 

:-'- :tchy:-ema latifoEum 

'.~'..mz ea baxteri 

:,-1:::::ea pomifera 

'., . ':'c .,_ a.:_ euca elliptica 

=s0:'.)ogo:n cuneatus 

, - \ 'vo· oru:n parvifolium 

FIGURE 3 

RATE WHICH CAN BE EXPECTED 

DEATH IN FIRST FIVE MONTHS OF ESTABLISHED PLANTS 

(an asterisk indicates a preferred treatment) 

Slope Sand Mulch Mulch 
No 

Mulch Water 

* * 

* 

* 

* 

* 

* * 

L 

No 
Water 

* 

90% Confidence Interval f or deaths 
if given prescribed treatment 

5% 17% 

3% 10% 

0% 296 

0% - 296 

5% - 13% 

0% - 3% 

3% 99., 

0% 1 39,5 

6% 19 go 

0% 12% 

0% 7% 

1% 5% 

Q95 4% 

15% 31% 

ao, ·o 1% 
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(,, · .: •, :_,. u1 ;'11d -f i ne ;~1 ·•n~l s ,)f t he D;:1r l i11g Ra nge s . Jt-s p , ,, f <:l' '- :-i.-· c 10-r 

·• t .._- r coul d be att r i 1)1Ji_cd to .it s s l ow rate of growth and rn :1y h ,: vc L· C.'.T on J c cl 

better if planted a s a s I i 3h t l y J argcr spec imen. 

Brachyscma l :2_t _i_f~ :1 _i _1121~ p r e ferred sand an d water which tY})ifies 

-i. ts n~1tur:1l h ;_1bit;1t 1d 1C r c it !_;l:l) h ' S jn c ;_;_n d :rnd b enefits f rom some 

~u;,,;nr: r r,1 i n L 1] l. 

Kunz ea b ·_L\ t 1:-ri a l s o r ece i ves som e s unu·,c r rainfa ll i n its n::itural -------

h abitat and s h01,,ed a preference fo r water. 

I s opogon cun eatus occurs n aturally in l ateritic soils receiving some 

swamcr r ainfa ll: it responded well to water . 

_tiy ~porwn parvifolium gro,,s in t h e l eached sands of the south coast 

1vhcre it recc i ves summe r r ain. The variety pu r pureum sh owed a p reference 

for s and and water . 

Growt h rJ.te s 

The g1_· mvth rat es over the five month period 1vere also statistically 

ana lys ed a t the 0.05 probability ievel (Fig. 4). They were analysed 

separ.:ite ly on hei ght and spread and th eir t otal growth combined in the 

histograms (Fig. S). 

The growth rate s of all s pecies was unde:rstandably infl uenced by 

watering (Fig. 4). Three species Caloth arnnus quadrifidus, !::!n1oca l yrnma 

Tobustum and Isopogon cuneatus grew taller in the loam and water treatment, 

and the spre.Jd of Grevillea bi t ernata was grea ter, than on the unwatered 

plots. Grevillea t h e l ernanni ana 1vas influenced in height ,md spread by 

mulching and water and Acacia l asiocarpa , Grevillea bit eT11ata, 

Hypo c3J.ymma robustum, Kun zea baxteri a nd Me l a l euca e lliptica showed a 

prefe rence for the slope. TI1e reason for the slope preferen ce is not 

clearly understood. Some compaction of the fl a t may h ave t ak en pl ace 

during construction of the fr eeway. Aspect or some unknown factor could 

a l so be responsible. 

CONCLUSION (1 s t y ear) 

Por the shor t period that the trial h as been opera tive it is difficult 

to fo r m any defi.na te conclus ions. TI1e critical assessment 1,•ill be aft er the 

summer of 1973 1d1en t he plants which were 1v a tered during t he first summe r 

h'ill have expe ri e nce d one sum1, :r without wat.er . Some f a cts t hat :1re 

!•· 



1 . Acacia lasiocarpa 

2. Beaufortia squarrosa 

3. Callistemon ' Park Special' 

4 . Calothar-mus q·iad:rifidus 

5. Dampiera diversifo lia 

6. Grevi 2. l e:i bi ternata 

7 . Grevillea the~ e. anni ana 

9 . 

10 . 

1 1 
' 0 

., ,.., 
I -'- • 

i .:, . 

14 . 

1 r 
. J . 

, I:,--:::,0ca2.ymma robustum 

"-:-~1chysema 1 - tifol ium 

Kunze a pomifera 

Melaleuca e12.iptica 

Isopogon cuneatus 

Myoporum parvifoJ.ium 

All species ~o better with water. 

FI G'...::'--E 

I-I E I 

Water Loam· 

* 

* 

* 

* * 

G r 0 u n d 

* 

* 

G r 0 u n d 

~, '" 
G· r ,·o• u n cl 

* 

G r 0 u n d 

* 

* * 

G r 0 u n ·d 

- ----- -

4 

G I-I T s p R E AD 

Mulch Slope Water Loam Mulch Slope 

* * 

* 

* 

* 

C 0 V e r * 

* * ·k 

* * * 

C 0 V e r * 

* * 

C 0 V e r * 

* * 

C 0 V e r * 
·k * 

N 0 s p r e a d 

C 0 V e r * 

\\11 ere uOA .. '-1 or ~'f,.' loCH i s indicated , this i s only effective in comb i nation with WATER. Dry LOA.1vl and dry MULCH are equally ineffective. 
The effe ct of s_ope may be due to: (i) Aspect 

(ii) Looser soil in the embarkment giving better root penetration 
(iii) Something else . 

All conclusions are at the . 05 probabili ty level. 
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c 1/ i LI 1 , 1 1 t ,~ "' L G ~·.- i 1 1 B t ! , c f .i /' ~ t ~ 1 ~; s c s ~ ~ 111 l n t , J J · c : 

(1) PL1nt s c::m be s ,;cr cs s fu l ly cs t Jb l.i s hc d h1 i t h out a rtifici a l 11:1 1. c r 

providin g the y :ne p l:1;1tc d J·, , · !·ur c t lie c11cl n f .Ju ly. 

( 2) Plants s el ect e d for th e s lle :•:" ., lei lie 11c1t i vc s 11•hich, in tl1ei r n a tu r ,11 

envi ron me 11t r ec e ive an cq uivD J ent or J. 01,c r ;.ive,;: ge ra infall f a lling 

o·,J: r the s ,1,n e ann u a l p c 1· i ods , ::111 d g rcM 0 11 the s .Jrn c , OT 5ri fcr j or s oil 

t ypes . 

(3) Wa t e r during the fiTst summer will promote more rapid initial 

growth .. 

( 4) T11e addition of loam provides no a dvantage where natural r a infall is 

the only source of water. 

(5) For vigorous growing pl ants the t ub e stock is a suitable size for 

pl an ting. !101vever , tr:m spl ant i11 g s l ower gT01ving or l ess v :i gor ous . 

s pec i e s of this s i ze is not parti cularly successful. Tri a ls nee d to be 

es t abli s l1cd to determine th e optimum planting size for these species 

and to determine whether , in fact, size is the cause of the initial 

hi gh mortali ty rates. 

(6) Mulching of plants un der natural rainfa ll condition s for th e f ·i rs t 

sumrner is to no advantage, except 1vhere erosi on control i.s n eede d. 

On unw atered plots wi 1 ting was higher under mu] ching Ju :c i n g l-!;1 rch 

,md maintained the sa1ne level as unmulched sand during Ai-nil. 

(7) The use of subsoil yellow sand p r ovided a me dium free of weed 

seed. This meant th a t maint en ance costs were nil. Where loam was 

incorporated and on oth e r areas of moin Toad pl anti11gs (outside the 

trial) where top soi l was mi xed with the yellow sand, ma inten ance 

costs for weed control h1ere high. 

Since the assessment of the e xperiment in early May some other factors 

h ave b ecome ·apparent. On the sand plots foli age colour has ch ange d and is 

not as deep a green a s those plots wheTe lo am is inc o ·porat e d. /\ f o lj age 

~rnalys .is of these pl ant s wa s t aken ::md ..-111 i ron defi c i ency rc cc,::; 11 i_~~ cd. 

The pl-I of the yellow sand is 7. 1, whi ch is sufficj ently Jij gh to fix the 

available iron, resulting in chloros i.s of t he foli ag e . Prcsu r:1: dJ ly the 

yellow sand h as come from a deep prof i 1 e ; n a s~-in d quarry "·h e re t he lime 

wou ld ha ve accumul at ed. 171e yel101v ~;rn cl -i.n mos·t of tlw pL1nt' s natural 

habitats a re slightly acid which ,wu ld not interf e re 1,•ith the avail ability 

of iron. OveT a peri od of time with s u f fici ent winteT r ainfa ll, the l ime 



·.· il l '. ,., J ,,i ,:h ,:, d j_nto ,.l, c 1,>·• .t' p•u l. il .:; ;,n cl t he ul l 101·:c r e: d t o H1: ;J, e :i 'tu!l 

av:.. j L 1bl c. In the me ;.1 nU n1e t he .i.1 ,, n dc f'.i. c i cncy wi.11 affe ct tl,e gTO\'i t h 

uf p l ants on 1.. 1ie san d plots :,!.,J ; , •,,- , :.I. r,r ,.• :::,111' 1.- s 1, il l he t ,i ken to 

·covnteract it. 

F1\CTORS REQUIRI NG CONFI H.M./\l10N fN 'lJlE : '. LCO.\ D YJ:/\R 

(1) The e [ f eet on p] ;1n ts tl ,a t h av l.! b een h'at c i·<·d ov,·, r the Li.J s t suirtmer . 

( 2) Co.np :i ris on in gr mrt h at t he e:n <l of th t; se con d <1 s ses~; n1Ln t:, 

particularly b etween watered and w,watered plots. 

(3) 'foe effect of no water on the lo am plots tha t were watere d the 

first sum.mer. 

PACTORS REQUIRING FURTHER RESEARO-I 

(1) The rnaxirnmn density that c an be achi eved 1vithout 1v;.1 t ering . 

This cm1 be assessed from the presen t trial if the p l .:-m t :ing is 

retained. 

(2) Can direct see ding s uccessfo lly r epl ace the pl anting out of 

tube stock? 

(3) W11at is the optimum contain e r s i ze for t he less vigorous pl ants 

that ar e difficult to establi s h? 

( 4) Wlrnt are the optimum fertilizer r equi rements . A tri ~1 1 could 

possibly be estab li s hed on exis ting pl aJ1tings . 

I 



SU,E OF PL, xn ·G STOC K 

ROOT SYS"lrM 1N SO IL 

l\'J\ 'IIE D ROOT S't "l l:M 
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. YELLOW SAJ'\JD WITH LOAM T?--;CORPORATE D (WJ\TEPJ: D) 

4 MO:-lTIIS Al-'11: P TA 1TT'.'lG 

YELLOW SAN D WITH LOAM rncoh.PCllZJ\'JTD 

10 Mff'JTHS AFTER PI./\'.'i'J I. t] 

I J l l.D) 

.. 



YFT.LO\'l 'AND, WATERED 

4 ~Jl;. i'f!IS AFTER PIA~TIN G 

Yl:U.OW S/\,'W , WATERED 

10 MONTflS AFTER PLANTING 

' 'I If Clll \ C I !:t• \ 1.11·. •T 
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EXPERIMENTAL LAYOUT FLAT AND SLOPE 

YELLOW SAND NOT WATERED 

4 MONTI-IS AFTER PLANTING 

YELLOW SAND NOT WATERED 

10 MONTHS AFTER PLANTI NG 
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\\HD (~R()i\l'J ll lNl'OD!Jf ED IN 'l)PSOIL 

( OUTS fDE Rl:SEAR r 11 P W T ) 

8 YEAR OLD EUCALYPTS GROWING ON PALE YELLOW SAND, 

WATERED FIRST SIY.lt\lER Ai'-ID GRASS C0:•1PETITION :O:-JTROLLED 




