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(i) 

"The conquest of the Australian_ inland demanded .fortitude 

and endurance, self-reliance and faith ; nor did the need 

for these qualities disappear when the conquest had been 

achieved ••• o Australians have every reason to be intensely 

proud of their record in settling the great spaces of the 

inland. They are to be blamed only in that they seem to 

have done the job too thoroughly." 

F.N. Ratcliffe 
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INTRODUCTION 

This report is prim:'lr:i ly '()rmcerned with the -exrim:i nation 

of the condition of the natural graz~ng l~n~R of western 

Queensland and with the evaluation of the possibilities of 

grazing land management in this regi on. As mcy be seen from 

the table of contents, this study has been divided into 

Ci) describing the resources concerned, 

(ii) examining the evidence on deterioration and its . causes, 

(iii) introducing the concepts of condition and trend, 

(iv) establishing local standards of condition from field 

survey dn.ta,and 

(v) considering the needs for and possibilities of grazi ng 

land management in the semi-arid areas of Australia. 

... 

Under the circumstances in which this study was undertaken, 

the writer has c hosen to draw conclusions on the basis of colla ted 

findings and opinions of experienced Australian field workerb , 

rather than nttempt to person~lly judge the complex situation 

in the limited time avnilable to g~in field experience. The 

exception to this is the section of the report which d'e:"1.ls wi th 

the drnwing up of locnl condition standards, an aspect of 

research which hns not been previously attempted in semi-a rid 

Austr.:tlia. 

The final section,on research needs, arises from t h e 

evide nce quoted in c~rlier sections of the report ~na is 

limited only to the veget~tion maintenance fac ~t of semi-arid 

research needs. 
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fl.,. MULGf, COUNTHY OF SOUTH- VJESTERN QUEENSLF.ND 

1. Geo~raphical a rea and physica l environment 

The south western d ivision o f Queensland c omprises 

approximately 22 million hectares of natural gr a zing lands 

dominnted for the most part by t.cac i a aneur a Cmulga) ruid i s 

able to maintain between 4 and 5 million merino sheep 

(Burrows and Beale, 1970). 

The l andscape i s derived from the mesoz oic sedimentary 

f or mations wh ich form the Gre~t Art e sian basin. The s oils of 

the area have been described by Isbell e t Q1. (1967) and 

Christie (1970). In general, muli;a soils vary from r e<.l s nndy 

l oams t o l onms with 0n acid reaction (pH 4.o- 6.o) a nd poor 

physical and chemical char n cteristics. Lnteritid red earth 

is the predo~inant s oil group supportinc mulca. The combina ­

tion of r api d surface senlinr, , very poor structure, poor 

water holdine capacity, stroncly a cidic reaction a nd low 

levels of both phosphorus nnd nitroeen, results in eenera lly 

l ow s oil pr oductiv ity, which is a gcr avated by poor seedlin~ 

estab lishment c0nditi0ns a nd hir,h runoff of the limit ed 

pr eci pitation. On the basis of Northcot e 's (1967) b road s cil 

groupinc;s f or south r1estern Queensland, the m.:tjor soil mnppins 

unit (My 1) is "Neutral Red Ea rths (Gn 2.12) mantled by 

s iliceou s and/or irons t one c r avels". Nex t most wi despread is 

the unit CC 19 desic;n1.1..te C. "Gr ey ~lays (Uc 5.24, 5.25) and 

br own clays (Uc 5.38, 5.39), the dominance of g rey and brown 

clays vcryinD 'l oc a lly". The third major unit i s d issect ed h ill 

country classified as unit F z1 in which the chief s o ils are 

"Shallow Loams (Um 1.43 and Um 5.41) usually cont<.'.ining or 

c overed by siliceous gr avel, with many r ock outcrops a nd 

boulde rs of siliceous or f e rrugin ous materia l s". Related to 

the unit My 1, i s the s oft r .cd ecrth referred to ns My 4 a n d 

consisting of sandy and loamy red earths (Gn 2.12 ond G~ 2.13). 

Fe r the sake of simplic~ty the ter ms lateritic earth , cra cking 

clay, r ocky plate~ux and snndy r ed earth will be used f or t he 

above mnjor s oil units o f the mulsa r egion. 

Farmer~ .£1 (1947), using Blake's (1938) dat3, c om~ared 

the vegetation, c limai1c nnd s oil maps of western Queenslnn d 

and c oncluded that, "The cenernl pattern of vegetation types 

( g r a ssland, woodland, etc .) depends pri mQrily upon soil 

differ enc es, thouc h climate influences the fl oristic c ompositi on 

of the major plant f o r r.inticns" . 

/2. 
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Tu}>Ot;.l"<Jphicnl.ly, t.hc m11lp;n c ountry m:iy be niffP.rcnti .'1.tcrl 

into runoff und runon a reas. :i s ri. rul c l:h0 mvre fnvuur nble 

runon areas support either a f orm of 5r oved mulga where l ocal 

nccumula.tion o f water is sli[r,ht; or other communities such as 

c i dyea (Acacia cambrt6ei)or Mitchell r,rass (Astrebla s pp.) 

where heavy cla y soils occur. Although these la.st-named 

c ommunities occur a.s local encl~ves within the mulr,a 

e eoGr aphical reg ion, they are ecologica lly distinct from the 

mulga and a re thus described separ a tely under " Mitchell gr a ss 

country". 

The clima te of the mulga country is semi-arid, the 

a.verar,e annual ra.infall v::i.ryinc p;enerally between 10" A.nd 20". 

The seasonal distribution of the r a infall va ries with latitu<le; 

in the s outhern extremity of the Queensland mulga country, 

appr oximately half the a nnual r a infall falls during winter. 

The winter component of the rainfa.11 is importnn t from a 

grazing point of view and is responsible f or a good growth of 

non- r;rasses ("herbnge") . fod der pl ants durine; the winter. Both 

the winter c omponent of the r a infa ll and the associated 

herba5e erowth decrease t o the north and at the northern 

limits of the mulga country only a very small pr oportion of 

the nnnuri.l r ninfall f a lls during wint er (Fitzpatrick and Nix, 

19?0). 

Hi ch su~mer temperatures f or extended periods (mean max. 

of 96°F for 3 months) result in high evaporation rates and 

correspondingly lowered efficiency of moisture use (Christie, 

1970). The fact that a high pr oportion (75%) of t he rain 

f a lls i n the form of thunderstorms adds further t o t h e l ow 

eff iciency of the rainfall through its effect on r unoff 

(Brunt and Hoean, 1956). Relatively h i gh r adi ation r ates of 
- 2 - 1 - 2 - 1 

300 cal cm day in mid- winter nnd 620 ca l cm day ih 

mid- summer a l so contri·nute t o hir;h moisture l oss nnd l ower 

pla.nt p~oduction. 

/ 3. 
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z..· VariabilitY. of precipitation in Queensland and its i nfluence 

on grazing l and 

It is generally accepted that western Queensland has a climate 

which is characterized hy wide extremes of wet and dry years. In 

the definition and use of plant successional stages in dynamic 

ecology, the comparative roles of climate variation and management 

need to be distinguished. 

A search for evidence on the relative vari ab i l i ty of annual 

precipitat ion i n Queensland a s compared wi th s i milar homoclirnes 

e lsewhere i n the world indicates that Queensland is subject to more 

widely va rying precipitati on than other comparabl e rainfall reg ions 

of t he world. 

Using such measures as the 11coefficient of varia.tion around 

annual mean rainfall", it can be shown that that portion of 

Australia lying between 20° and 30° S has a h i gher variability 

than areas of similar rainfall elsewhere (Nix, 1972). Among the 

authors who have examined this phenom~non, Conr ad (1941), Loewe 

(1948), Molnar (1948), Leeper (1960), Troll (1964), Fi tzpatrick and 

Nix (1970) and Gentilli (1971) all supply · evi dence wh i ch supports 

the conclusion that, by world standards, most of the eastern half 

of the Australian continent is subjected to a more variable annual 

prec i pi tation than occurs elsewhere i n similar total rainfall belts. 

Leeper (1960) has prepared maps which indicate that western 

Queensland has an annual mean ra i nfall variability which is 10% 

greater than the 11world standard variability11
• In an earlier 

anal ysis of Conrad's (1941) relative variability data, Leeper (1945) 

states that the pastor al belt with 15 - 25" rainfall running north 

and west from New South Wal es through Queensland and the Nor thern 

Territory i s from 10 to 20% more variable than elsewhere and "appears 

to be more unreliable than any large region of similar rainfall i n 

the world". Davies (1955) state s that over the whole of 

the arid zone, the mean variability of r ainfall exceeds 30% of the 

world mean variability. Dick (1958) has given a detailed analysis 

of the variability of the rainfall of Queensland and has related 

this above- normal variation to natural plant communities of the 

state : "In striking contrast to exotic crops and pastur es, the 

indigenous communities appear well adapted to withstand the marked 

and extreme fluctuations in rainfall that occur . Xerophilous 
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characteristics ~re pronounced~ nnd as a consequence, the 

plant communities are normal ly unaffected by adverse rainfall 

conditions in any one year. The native grassland communities 

of Western Queenslund, however, are interesting exceptions. 

Conspicuous changes in the abundance of annual and ephemeral 

plants are common and often reflect the large-scale variations 

in rainfall which nre characteristic of the grasslands". 

Blake (1938) hns indicated how fluctuating dominance among 

perennial grasses may be associated with such climatic 

variations, e.g. the more drought-tolerant ~strebla 

communities may be dominated by Dichanthium after a series 

of good yeo.rs. 

In terms of animal production the effect of variable 

climate is demon strated by Ebersohn' s (1970) example from 

south western Queensland in which, with static sheep numbers 

and management, r a infall variaticn alone was responsible for 

nn increase of 53,000 lb 0reasy wool over a two year period. 

Heathcote (1964), in the most searching examination of prod­

uction problems of Warrego country , highlights the central 

role of variable climate in f odder production: "All the 

evidence of the sequence of drou8hts and good seasons suggeats 

that the true character of the plains environment is not to 

be interpreted in terms of a balance but in terms of fluct­

uating conditions , now good, now bad •••••• Official policies 

have not recognized this and have tried to impose here polici.es 

which have had only limited success in the areas for which · 

they were more suited, namely the more humid east". 

Everist and Moule (1952) have summarized the general 

effects of seasonal climate on botanical composition as 

follows: 0 Rc:i.in in summer. brings up species other than the 

perennial grasses an.d thtue f'iJl the interstices between the 

perennial tussocks. They may be either an~ual plants ( includ­

ing grasses) or plants with perennial roots which produce 

annual stems. Rnin at other periods may bring up other plants, 

mainly annuals with a short life cycle~ The actual s pecies 

depend upon locality, soil and time of year , as well as . the 

amount of rain received. Variation in one or more of these 

factors results in marked differences in floristic composition". 

These authors cite a significant example of floristic changes 

following abnormal rainfall patterns ; Durins the decade end ing 

1943 many years ' summer rainfall was below normal while rain at 

other seasons was above average. This apparently caused the 

spread of Bassia birchii (Galvanized burr) at the expense of 

15. 
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perenninl c r n sses. Ahundnnt summer rain f or the three years 

ending 1950, "markedly reduced" the burr nnd rest or ed the 

dominant per enni al g r asses, "excep t where other fact ors such 

a s overg r a zinp, had operated t o prevent the re-establishment 

of the perenni~l pasture ••••••• The density o f plant cover 

varies from place t o p lace and from year t o year and Q! 

present no quantitative express~o» of this f a ctor is 

possible" (Everist and Moule, 1952). 

Farmer et al (1947) mnintain that the c omponents of 

climate, in c onjunction with pasture and s oil types, c entral 

the plane o f nutrition of sheep. Appar ently the possible 

r ole o f e c ol o0ica lly-bnsed mnnaeement is discounted a s a 

factor infl~encinc p r oduction. Everist nnd Maule (1952) 

state that the f onder likely to b e availa ble d epends u pon 

the nnture o f the vege t at i on, the cond ition o f the J'."'l.sture and 

the r,r a zinc pressu r e . These authors ha ve ind ica ted the close 

inte r n ction betwe en climn t e, vegetation and grazin~ anima ls: 

11 Clim::1tic chnnges .::tffect both ve~etettion a n d e r a.zing animal s; 

chnnge s in vecetnti on a ffect microclimnt e as wel l n s nn i mn l s ; 

onc'l ' cho.nc;cs in the numb e rs ::md the kind s of animals p r cd uce 

chnnces in the v esctat i c n". 

In c onsiderinc the overriding r c l e o f climat e in west­

ern Queen slo.nd, the cl<1ss ic investic;nt i on of the effects •J f 

d r ou ght on the basa l c over and bot nn ica l c ompos i t i on o f s emi­

arid t~ra.zing , reported by Tomanek and Hulett (1970) f or the 

Centra l Greo.t Plains of North .America, may be c onsid ered. On 

the basis o f wenther r e c o r d s o f 100 yenrs starting 1868, it 

was shown fr om documented areas near Hays , Knnsas, that b~sal 

cover decreased fr om 85% befor e s e ri ous d r ouGhts to l ess than 

20% when the drough t s b roke. Production var i ed from 900 l b/ 

a cre t o 4,100 l b due to climatic fluctuntions only. The 

n ccumuln tive e ffect o f inte nsive grnzins in drought conditi ons 

is shown by Al bertson et a l (1957) in the s a me a rea . Their 

stud ies ex posed a l o ss of more than 90% o f the orig i nal ~asal 

c ov e r after heavily g r a z ed g r a ssland had been drou5hted from 

1952 to 1956. 

In l ustro lin & number of stud i e s h a ve been undertaken 

t o ascertain the fl oristic s o.nd density of "pristine" o r 

un5 r a z ed ve~etation. In drier reg i ons , studies of Jessup 

(1951) in South Austra lia and Lange (1966) in Central Australia 

nre o f most interest. Both these studies i nd icate that even 

on ungrazed reference a r eas, c onsid erable ~ecrease in shrub 

tlensity occurred pr e sumably as a result of dr ought. 

/6. 
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Apart from the unpredictability of the rainfall 7 the efficiency 

·with which it can be used for fodder production is very important. 

To illustrate the low efficiency of the rainfall on arid deep red 

earths, Winkworth's (1970) results may be quoted. In Central 

Australia, over a two year period, it was est~blished that in 

arid vegetation dominated by Acacia aneura, Eragrostis eriopoda, 

Neurachne mitchelliana and Dant~onia bipartita, only 52% of 

rainfall entered soil storage , 28% ran off and 20% was directly 

evaporated. 

In conclusion it should be added that, as was shown over a ten 

year period ending 1934 (Trumble and Cornish, 1936),irrespective of 

grazing ~reatment; rainfall variability has a marked effect on 

annual productivity of natural grasslands, even in the reliable 

winter-rainfall regions. 
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3. Vegetation 

a) General floristics and affinities 

The most detailed of the many descriptions of the vegetatjon 

of western Queensland is given by Blake (19;8). 

The most common tree is Acacia aneura but a number of other 

trees are important in the mulga country of this area. Of these 

Eucalyptus populnea and E . terminalis are the most common , with 

~· melanoph10ia also of g~neral occurence . In addition to -the 

above, Acacia excelsa i Hakea ivoryi, Eremophila mitchellii, 

Myoporum deserti, Grevillea striat·a, Brachychi ton populneun, 

Eremophila gilesii and Cassia pleurocjlrpa are also i mportant woody 

constituents . 

The ground layer consists of varying proportions of grasses 

and non- grasses as indicated in the survey results section of this . 

report. It may be seen that the grass genera Aristida , Amphipogon, 

Neurachne, Chloris, Eragrostis and Tripogon are the most common, 

while the rrherbage" genera _Sida_, Bassia, Por t ulaca , Kochia, 

Ptilotus, Atriplex , Goodenia and Evolvulus make up the g reatest 

proportion of the non-grasses. 

In terms of eeneral affinities, the vegetation of this area 

is part of the Eremaean zone which covers the whole of arid 

Australia and which is characterized by "extreme variability of 

the rainfall both annually and seasonally" (Burbidge , 1960). 

The origin of the Eremaean flora is of particular interest, havinp, 

evolved via more complex routes than is the case wi th the Temperate 

and the Tropical flora . Imp:e-rtant genera of the Eremaean flora 

are Ptilotus, Phyllanthus, Dodonnea,Eremophila, Goodenia, 

Helipterum and several Cornpositae . Referring to the mulga zone, 

Burbidge (1960) states, "Apart from the discontinuities which 

indicate past climatic and floristic changes , the flora of the 

Eremaea has certain features which suggest that many of its 

characteristic elements may be of relatively recer.t development. 

The flora exhibits a curious mixture of uniformity and variability. 

Thus the species Acacia aneura F. Muell . Cmulga) occurs throughout 

much of the southern and central portions, especially where the 

rainfall varies in both annual volume and seasonal occurrence . 

The general representation of species in association with it 

changes comparatively little over many hundreds of miles". 

/8. 
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Crocker (1959) suggests that the evidence from Quaternary times. 

indicates that the onset of the prehistoric arid period was 

"sudden and drastic'; and that the main refuges. of the flora 

during t .hat time would have peen the mountains, water courses and 

rivers. 

b) Structure and dynamics in relation to management and climate 

The mulga formation exhibits an important relation between tree 

density and ground layer productivity . The structure of t h e 

vegetation may vary from a closed forest of tall mulga , with an 

almost complete ~bsence of ground layer plants, to a treeless ope n 

grassland iri wh ich grasses form a relatively dense and productive 

community. The degree to which either of these extreme forms of 

structure or any of the range of intermediate types of woodland 

develops is dependent on soil type , conditions favourable to mass 

germination, long term rainfall , fire, b.rowsing pressure and 

artificial cle~ring of trees. The interaction of t hese controlling 

elements on each other and on the inherently unstable vegetation 

makes for an unusually complex and dynamic ecological situation. 

A considerable volume of.research has been published on the 

relationships between tree density and productivity of t h e rnulga 

community as a whole. Significant contributions in t h is field 

are those of Everist (1949 ), Wilcox (1960) , Perry (1970) , Slatyer 

(1965), Ebersohn (1970) , Burrows and Beale (1970). Beale (1 971) 

has indicated general relationships in a comprehensive review of 

world literature on tree:grass manipulation techniques . 

Many writers have referred to the possible changes in botanical 

composition whi~h may result from overgrazing, clearing , fire or 

drought i:i muTga country (Sec under " Deteriorationn) and Holland 

and Moore (1962) have proposed details of a seral retrogression 

in denuded mulga scrub in the Bellon area : 

Acacia ~~' Eucalyptus exserta , Brachychiton populneum, 

Eucal;yptus thozetiana , Acacia excelsa 

I fire, lopping , overgrazing 
-1/ 

";ragrostis lacunc-_ria, !!, eri_~ , Neurachne mitchelliana, Digitaria 

a~oophila , Q. brown~i, Enneapogon nigricans , Paspalidiuq gracile , 

DodollD.ea attenuata, Q. boronifolia , E• viscosa, Eremophila latrobei 

(or on skeletal soils ~. gilesii and ~. bowmani i). 

/ 9. 
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Blake (1938) lists as pioneers in stock routes on sandy soils 

Bassia birchii, ~· b ic ornis , ~- quinguecuspis and the annual 

g rasses Enneapogon , Tragus , Perotis and Aristida. Where soils 

are level, fertile and not easily eroded, destru~t ion of the 

orig inal climax is not necessarily a detrimental p r ocess , and 

Lang e (1972) has recently pointed out that such a disclimax 

may in fact be more productive than the original vegetation. 

Instances of well-documented regener ation patterns in 

semi- arid Australia are few. A noteworthy case is that of 

the Albert Morri s Park at Broken Hill N.s.w. (9'' rainfall) 

as reported by Pidgeon and Ashby (1940). Based on the simple 

assumption that the exclusion of animals ( including rabbits) 

would permit regeneration of t he n a tive plant cover , prot ection 

of the area concerned for t wo years had a number of beneficial 

effects: 

(i) the growth of i ndividuals present before fencing was 

markedly i ncreased, 

( ii ) the density of perennials was increased, 

(iii)the three most undesirable species (Xalva, Lotus,Argemone) 

(iv) the density of annuals was reduced by competition from 

robust perennials, 

(v) the variety (number) of annual and perenni al species was 

i ncr eased. 

The success of the Broken Hi ll regeneration project contrasts 

strongly w~th the notable lack of success of a simila r project 

at Koonamore (811 rainfall) in semi-arid South Australia 

(Wood, 1936). In the latter case, twelve years of protection 

did not r e s tore the perennial flora, but maintained only a 

fluctuating population of annual s and short-lived per ennials . 

This poor r esponse was attributed to subnormal rainfa ll, 

g razing by rabbits and the er0ded condition of the land prior 

to fencing. 

The availability of quantitative floristic data on 

more semi - arid sites is a n important factor in developing 

an understanding of the reaction of grazing land, not only 

to protection, but also to use of known intensiti~s under 

recorde d environmental conditions. 
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Beadle (196Ce.)maintains that in New South Wales, the 

removal of Acacia aneura leads to the dominance of woody weed 

genera such as Cassia and Dodonaea (and Eremophila (James , 1960)) 

due to adverse microhabitat conditions. If it is assumed that 

mulga forest or open woodland is the climax community of the 

mulga country, then it must be accepted that no cleared or 

drastically thinned area will remain in the grassland stage 

permanently without the application of some agency such as 

browsing or fire to keep the tree population from regaining 

its former dominance. In practical terms, management may aim 

at the almost impossible goal of grazing heavily enough to 

control the ascendency of tree seedlings uver grass and 

simultaneously to avoid overgrazing and eventual elimination 

of the desirable perennial grass population. 

c) Productivity , nutritive value and carrying capacity 

The productivity of mulga country h~s been shown by many 

writers to vary with seasonal rainfall, tree density and 

condition of th~ veg etation as affected by past management . 

The important role of mulga as a drought feed complicates the 

formulation of simple recommendations and leads to a situat i on 

in which the manager is faced with the dilemma of this us~ful 

fodder tree becoming so dGnse and tall that , at least in 

Queensland, it can completely eliminate an otherwise very. useful 

ground layer of grasses and herbs . ( This problem will b e 

dealt with in detail under "Management" . ) 

In terms of overall productivity and stocking rate , 

McTaggart in 1936 recorded a carrying capacity of 1 sheep to 

5 acres for the mulga country of south western Queensland . 

Todny most of this area is rated at 1 sheep to 7 or more acres 

by the Lands Department . 

Clearly the absolute yield of grazable material produced 

by a given tree density on a specific soil type, will fluctuate 

widely with variations in seasonal rainfall . Over carefully 

~onitored experimental periods covering a number of seasons , 

several workers have quantified the yield of leaves from mulga 

and the associated ground cover yield . In the absence of 

stocking rate trials, poten tial carrying capacity can best be 
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estimated on the basis ·of measured production of forage by 

the mulga community as a whol e. 

In Beale's (1971) studies, the forage and litter 

production from trees and ground cover we r e examined and the 

results of these studies and those of Burrows (1971) suggest 

that the net productivity of woody communities of this area 

is unlikely to exceed a maximum of 0.25 g/m2/day. Working 

on the basis of 50% r emoval by grazing animals, Beale (1971) 

estimated that appro.·:imately 140 kg/ha/annum were available 

for animal consumption in mulga country, the balance of the 

net production being left as st~nding growth. (Ebcrschn 

(1970) gives a figure of approximately 600 kg/ha for a single 

autumn harvest in clea red rnulga in the same area.) Converting 

the above available fodder production to stocking r 3te, Beale 

(1971) estimates that since a sheep r equire s approximately 

460 kg of dry matter per annum, a stocking rate of 1 sheep to 

3.3 ha (8.2 acres) is obtained for areas with a ~elatively 

sparse tree cover and without the lopping of mul~a as a 

supplement. Denser trees and below average rainfall require 

lighter stocking than the above figures. 

Finally, it should also be emphasized that most of the 

mulga country of south western Queensland has a considerably 

lower rainfall than the Charleville area in which the a~ove 

quantified results were obtained and thus the above productivity 

should be considered as a maximum rather than a norm for the 

region. 

d) Optimum tree density in mulga country 

It has been suggest ed by Everist (1949) that a compromise 

between produc~ive ground cover and reserve fodder trees may be 

attained at a tree density of 175 trees/ha in areas receiving 

500 mm of rain a nnua lly . In applying s uch a rule of thumb 

several complications arise, most of which result from the 

change of the mulga population with time and the part ial 

independence of tree increase from management. In addition , 

in general terms it may be accepted that the lower the average 

annual rainfall, the more dependence is plac0d on mulga as a 

natural suppl ement. Conv~rsely, the opportunit i es of developing 
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(and relying upon) ;:i in.«.>'111r. t-.i ve e;round cover iuc;ronse wl th 

incrr>..;:;.s;o;:<l l"c::o.iu£ctll, i.e. towards the ea:=;tP.rn limits of the 

mulga country. 

Furthermore, a clear distinction needs to be made between 

mulga on hard lateritic soils with high runoff and mulga on 

soft sandy soils which generally display considerably better 

moisture relations than the former soils do. 

Beale's (1971) established quantitative relations between 

tree density and herbage yield of the ground cover indicate 

that even at low densities, trees have a serious effect in 

reducing hGrbage yield. ·rhus, while Everist's above-mentioned 

optimum tr ;e density aims to include a built-in drought reserve, 

it may be expected to reduce the available grazing considerably. 

It should be stressed that many practical examples have 

indicated that the thinning or clearing of mulga on certain 

soils has led to an ecologically significant and ·economically 

important increase in und~sirable pl~nts ranging from large 

shrubs such as sandalwood (Eremophila mitchellii) to smaller 

woody weeds (e.g. turkey bush (Eremophila spp.)) and problem 

grasses like wiregrass (Aristidu icricho~nsis) to name but 

n few. 
This increase in undesirables in thinned mul8a country 

is perhaps not simply the result of less competition from 

mulga per §.£, but is possioly the culmination of. long periods 

of selective srazing which have reduced the source of seed of 

most of the palatable perennial grasses which would normally 

fill an ecologicnl niche of this kind. Although not in mulga 

country, Hall, Specht andEardley (1964) recognize this factor 

when presenting a retrospective evaluation of the lack of 

r8g~neration of the Koonarnore reserve in South Australia. 

They enumerate the requirements for natural reclamation of 

degraded vegetation: "Regeneration is only possible if 

(1) there nre (seed) sourc e plants present in the area; 

(2) the species flower and fruit readily; 

(3) the seeds remein viable until a season favourable for 

germination occurs; 

(4) seeds have a high germination rate; 

(5) there is a suitable seedbed for establishment, and 
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(6) t he seedlings are relatively unpalatable to introduced 

animal s such as sheep and rabbits." 

No doubt the possi b i l i ty of man i pul ating grazing animals may 

modify the last requirement ment i oned by these authors. 

Attempts to develop a des i rable tree : grass ratio in mulga 

country have met with mixed success. While several cases of 

suc cessful regeneration of mulga from seedlings thr ough spelling 

are on. record , mRny cases may be found in which an almost 

c ompl ete lack of r egeneration has been experienced in the same 

nrea and under s i mi lar treatment. On the other hand, Moore and 

Wal ker (1972) h~ve been able to demonstrate that, at least under 

the c ondi tions p r evail ing -in semi-a rid souther n Queensland 

dur i ng the period 1968- 71, ecologically- based animal m~nagement 

after t r ee th i nning cnn lead to an i mproved g r ass cover, which 

i n turn i s a s soc i ated with a cons iderably lower t r ee seedling 

(Eucalyptus ponulnc~) population. This work e~phasized the 

impor tance of heavy i ntermittent grazing. The work of Wilcox 

(1960) i n arid Western Austr~lia indicates not only that 

cleared mulga land yields more ernz i ng than uncleared land 

does, but that this increase in yie l d is due to a change from 

annual grass (Aristida contorta) to perennial grass. ~ilcox, 

however, qualifies these results by adding that clearing 

"woul d p r obabl y be useful only in areas where soil conditions 

fav ou r the growth of perennial grasses and shrubs". 
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R. MITCHELL GRASS COUNTHY OF \":'ES'I'ER!-i QUEENSLf.trn 

(from n review b y D.M . Orr) 

1. Geogra phica l distributi on and physica l environment 

The Mitchell grasses ( Astreb l a spp.) are e ndemic tu 

Austr~lia and a re restricted to inland areas of the continent 

where they arebest developed between the 10 25 11 isohyets. The 

ma j or areas occur in western ~nd north western Queensland end 

nlso on the Barkly Tableland in the north east of the Northern 

Territor y. The genus is r estr icted a lmost exclusively to the 

grey , brown ~nC r ed cracking clay soils . 

Two mn in types of topog r aphy support Astrebla grasslands 

in Queensl~n~ The more extensive.type is the rolling downs 

consisting of low h ills with long slopes and shqllow gullies. 

These arecs ~re usunlly treeless or ~lmost so. Such a reas 

occur on soils deve l oped from crc t nceous sediments of limestone 

or c a lcareous mudstcnes or snndstones . The sec ond type is t he 

lcv0l plnins derived fr om ancient alluvi~l s heets a long some 

of the inlRnd rivers, ~.g., the Dnrrcgo (Everist, 1964). 

Despite the diverse origin of t hese two soil types, they 

nrc r emnrkabl y simil~r. One differ8nce lies in surface profile. 

:Everist (1964) r eports that the t op 611 of a Mi tchell tsr ass s oil 

nenr Bl ackall consists of a s elf-mulchin~ clay while Allen and 

Ro e (1943) report that a t "Gilruth Pla i ns", Cunn:1.mulla, Qucens­

l C1.nd, the s urface 611 is n. well structured clay contnininc; ;i 

r e l at ively high proportion of fin e s and. Apart from this 

dif ference in surfa ce, soils fr om both orig ins show gre~t 

similarity. Beneath the sur face each shows a z one of clay 

which has massive structure and toward s the bottom of this 

zone~ slight accumulRtion of Jim~ occurs. Becnuse of the 

shrin~ ~ng on drying, t hese soils crack at the surfnce. These 

cracks a re 2-3" wide at the surface and ext end rlown in rough 

polygonal columns almost t o the bottom of t h is mnssive structured 

cl~y zone at nbout 30" on t he s edi mentary soils nnd at 20- 2411 

on the alluvia ls. Below this z one, hoth soils tend to 

heavier clnys Gnd gypsum with less tendency t o crnck. 

The soils o f the rolling downs c~n be subdivided on the 

p r esence or absence on the s urfn c c of pebbles derived from 
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the old lateritic sheets. Where these pebbles occur (the 

"pebbly downs") .admixture of r e d with grey has occurred such 

that a brown soil of slightly lighter texture is p r oduced with 

consequent less tendency to crack. Where these pebbles are 

abs ent the soil i s referred to as the " ashy downs". 

The fertility status of these heavy clay soils varies 

considerably. Although n itrogen is relatively low, extended 

dry spells between and with in seasons and the accompanying 
11 flush" of n i trogen resulting from microbial action ( 11 Birch 

effect") would ensure satisfactory n itrogen level s for growt h. 

The soils are reasonabl y well supplied with potassium, while 

b oth calcium and phosphorus a r e variabl e. Under most circum­

stanc es, however , mineral nutrition is not the limiting factor 

in vegetation gr owth in these regions. 

As has already been described ~ the mulga region, the 

highly variable rainfall is the overriding feature o f the 

environment a lso in the vast Mitchell g r ass plains. The effect 

of r a i nfall on dry rnatter product ion is i llustrated by Winders 

(1936) who states , "Of all the climatic fact ors whose variations 

a r e r esponsible for the changes in behaviour of Mitchell grasses, 

t hat of precipitation sho~s the h i ghest c orrelation with g r owth 

characters . Var i at i on in factors suc h as temper atur e, evaporation 

and wind strength produce c hanBes i n behavi our of grasses, but 

none comparabl e with the vici ~;; itufes from year to year and 

from season to season of rainfall ". ( For a full discussion 

of effect of rainfall see under "Dry Matte r Production".) 

Because of this r a infall variability, droughts a re a n 

overriding factor in primary production i n the r egion. 

Drought s may be brought about by e ither , or by a combination 

of two separate drought types. The mor e common drought i n the 

Mi tchell grass area is thnt which i s made up of a succession 

of mediocre years i n which pasture p roduction is low. The 

other type of drought is the single very dry year. The effect 

of the latter drought may not be as disastrous as the former, 

as reduction i n livestock numbers and/or l oss of production 

can be a llevi a ted i n the following good s easons (Everist and 

Moule 1952). 
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With soil moi.sture the limiting :factor in pasture 

production, it is important that infiltration of all rainf;:iJJ 

occurs so that maximum pasture production can be obtained. 

Allen (1963) showed that runoff was "practically nil" when 

7 .61 '' fell over six days on n. heavily cracked clay soil at 

"Gilruth Ploins" J however, r ain more frequently occurs in 

short duration falls of high intensity such that runoff occurs 

in a number of cases. 
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2. Vepjetation 

a) Floristics of the Mitchell Grass Association 

In a stable condition a Mitchell grassland community 

consists of an even, sparsely distributed stand of Mitchell 

grass occupying up to 5% basal cover with one or more of the 

four species being present. Other perennial gr asses include 

Dichanthium sericeum, Eulalia fulva and Eragrostis spp. with 

other perennials occurring locally, e.8., Aristida latifolia 

in the Blackall area. The bare ground between these tussocks 

provides living space for a variety of other plants, both annual 

and perennial grarnineous and non-gramineous Some of these. 

more i mportant plants include Iseilema spp., Dactyloctenium 

r adulans, Panicum whitei, ~· decompositum, Sporobolu~ caroli, 

~· actinocladus, Chloris spp., Eriochloa s pp., Boerh~vin 

diffusa, Pcrtulac~ sp. aff ~· oleracea, Chenopodiaceae, 

Rhynchosia minima, Glycine falcata, Psoralea spp., Crotalaria 

spp., and Indigofer~ sp. (For more complete lists see 

Blake (1938), Davidson (1954), Allen and Roe (1943)) 

The pasture derives its value to a considerable degree 

from the annual components. The acceptability of Mitchell 

grass is such that it is not selectively gr azed and upon drying 

it does not become brittle and break up to the same degree as 

annual grasses such as Is~j~ma (White, 1934) so that in this 

state it is acceptable to stock. Thus, it is able to carry 

stock long after other plants have been eaten off or in times 

when development of the other pasture components has beEm 

affected by drought. 

Development of n Mitchell e rass pasture takes place in 

two distinct phases. Summer r a infall promotes growth of 

gramineous spp. and some p~rennial herbs. Winter . r a in 

promotes growth of winter annuals which, if present, despite 

their lack of bulk, increase the protein content of the pasture. 
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b) Taxonomy and Ch£i.rr.i.cterist ics of Mitchell Gre.ss 

(i) Species of Astrebla 

Four s pec ies of Astreb la have been r ecosnised. 
r lanpri.cea "curly" ::; . 
!· el~oides "hoop" 

!· sguarrosa "bull" 

A. .E£C t ina ta "barley" 

Joz~ik (1969) states tha t !· l nppacea is the dominant 

specie s in central a nd north -central Queensland. In s outher n 

Queensland it is sometimes locally dominant, but more often 

occurs with !• pectina t a and other perennial grasses. !.sguarrosa 

seidom assumes dominnnce and is usually a minor e lement i n 

communities ~~m in~t ed by f. l n ppacea or !· pectinata. 

~ clymoides occurs concurrently with and occu~ies essent i all y 

the some niche ns does !· squnrros~. ! · pect inata , while 

do~inant in the Northern Territory, may become locally domin~nt 

i n Queensland, but is l e ss nbundan t than~· l a ppncen. 

The loca l d i stribution of t he fou r species of Astrebla 

appe~rs to be depe~dent on soil moisture. Weston (1963) holds 

that !• squc.rrosn occurs in lrnu :-1ren.s r ecei v.ing run- on water , 

while A· l aPpncea occurs 0n well dra ined downs, and A. elvmoides 

occurs ns n transitional community between the two. ~est on 

rr.~intnins that the h<1.bi tat o f ~- pec tina tc. is uncertain, but it 

ma y be confined to soils with less t ende ncy to crack severely. 

Strong evidence exists for the existe nce of hybrids 

of a ll four spec i es. Howeve r , Jozwik (1969) has shown by 

bagging a t flowe ring time th~t t he genus is self fer tilizing, 

a lthough hybrids do occur. 

(i i) Mcrpholog y 

Mitchell g rass is ~ per cnninl summer- growing tussock­

fo rrning g r nss . Individual tussocks vnry consider~bly in size, 

but often exceed a d i a met er of on e foot, ~t which s i ze they 

mey have over a hundred culns. 

The persistence of Mitchel l e r a ss is l~rgely dependent 

upon its r oot stock . The r oot stock branches freely nnd the 
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direction 3nd extent of its growth determine the shape at 

ground level of the tufts. SheA.thing scales l1nvelop the 

hardened tissues of the r oot stock. 

The root stock gives rise to large numbers of robust 

roots .which by penetrating first outwards and then vertically 

downwards are able to draw upon the last reserves of soil 

moisture. Root penetration terminates at four feet. For the 

first two feet the roots are strong and hard and apparently 

have R similar texture to that of the root stock. Below t wo 

feet, decrease in size and hardness becomes apparent. At the 

depth where the soil cracks end, the roots branch again into 

fine rootlets ~nd the main bulk of feeding roots i s developed 

in a nd below this layer. After rain the roots near the surface 

produce very fin e rootlets which persi st as long as the surface 

soils remain moist (Everist 1964). 

The Mitchell grass plant produces two main kinds of 

tillers. Main tillers arise from scaly buds on the root stock. 

From the axils of old main tillers , axillary tillers may be 

developed. The growth of each of these is determined largely 

by rainfall. The leaves are firm in texture and lack succulence 

when mature, a feature which contributes to their durability 

(Everist 1964). 

(iii) Germination and Establishment 

Fresh Mitchell p;:r,:ass.seeds germinate poorly (26% one week 
gernu.na"tion . 

after harvest), but/incrcaseG to 88% ~fter twelve .months (Myers 

1942). Germination occurs over the range 15- 42°C, but little 

occurs below 22°c and above 35°c (Jozv1ik et al 1970). Seeds 

arc enclosed in a tough seed envelopesuch that a . good fall of 

summer rain is necessary for germination. The primary roots 

are thin and brittle and seedlings are thus easily destroyed 

by grazing. Everist (personal communication) mainta ins that 

two rains are needed for establishment, the second some six 

weeks after the germinnt ing r a in, so that tillers and 

adventitious roots are abl e to develop. 

(iv) Growth and Development 

Whilst soil moisture is the major limiting factor in the 

growth and devel.opment of the Mitchell grass plant, wi nter 

temperatures a re 'sufficient ta suppress growth and in some cases 
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bring about cessation of growth. 

Jozwik (1970) has demonstrated that the optimum temperature 

for tillering is 23-28°c while growth 'per tiller and leaf 

production i~creased with temperature up to 25-30°c. The 

inherent tillering capacity of Astrebla appears to be r elated 

to the microhabitat which each species frequents. Jozwik 

records !· elymoides and ~· sguarrosa as occupying niches with 

higher soil moisture than ~· pectinata and !• lappacea. He 

concludes that those species not subjected to moisture stress 

as soon after rain as plants on higher Ground would not need 

to develop as quickly and this may account for the lower 

tillering ability of !• squarrosa and !• elymoides. 

Mitche l l grass exhi bits two separate responses to rain 

depending on the amount of rain that falls. Following rain , 

!• pectinata plants respond by producing new axillary tillers 

from t he lower nodes of the old main tillers, mainly the three 

lowest distinct nodes. These new axillary tillers grow readily 

and flowering occurs about thirty days after rain commences. 

When rainfall exceeds 50 mm, in addition to new axillary tillers, 

new main tillers are produced. These new main tillers arise 

from basal nodes of old main tillers or from rhizomes or both 

(Jozwik et a l 1970). 

From an e~amir.ation of starch reserves within various 

parts of the plant, Everist (1964) concludes that new axillary 

tillers are produced from starch stored in the stems, while 

starch stored in the rhizomes and roots is used in the 

production of new main tillers. In this way root reserves 

of · starch are not utilized to any g reat extent unless good rains 

have fallen. 

Photosynthetic activity during the growing period 

replenishes the carbohydrate reserves of the tussocks. In 

a pot trial, forty days after growth commenced , rapid internode 

elongation and broadening of the leaf blades occurred and this 

was associated with a rapid build up of soluble sugars. Between 

forty and eighty days after growth commenced the ratio of total 

soJ~ble sugars to starch fell rapidly indicating rapid trans­

:ocation of soluble sugars (Haydon 1970). Although the growing 

period under natural conditions does not usually occur over as 
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great a period, a similar pattern of starch build-up would be 

expected to occur under field conditions. 

The growth period of Mitchell grass is variabl e, but from 

four to six weeks is common. Seven weeks after 937 points fell 

in summer at "Gilruth Plains" seed heads were beginning to dry 

and basal leaves had dr i ed and curled (Roe 1941). Roe also 

r eported that the dry i ng of s eed heads of i· lappac ea and 

i· pect inata was mere rapid than that of fl· elymoides. This is 

consistent with Jozv1ik' s conclusion that becaus e i• elymoi de s 

and !• s guarrosa oc cupy situations of more favourable soil 

moisture, cqrly mcturity i s no t necessa r y for survival ns i n 

~· l appacea a nd A. pectinata • 

( v) Dry ?·fatt e r Production and Botanical Composi tion 

It has Al r eady been emphasized that ~recipitation shows 

the highest correlation with growth a nd that development of a 

Mitchell g rass pasture depends on the sea sona l distribution of 

r a i nfall . 

The dry matter yields of different Mitchell gra ss pastures 

at various s ites ~fter varyi ng rainfall are presented in Tabl e 1 . 

The effect of l ow rainfall can be seen in the results from 

"Brunette Downs!! Rnd "Amburlan. 

Table 1. Dr y matter y i elds of Mitchel l g r ass pastur es at 

d ifferent sites. 

Yield Rainfall J Growi ng ; Site i Source 
I (kg/ha) (mm) i Season .!f l 

I l ; . 
.250- 400 105 l Jan March ! Amburla, N.T. ; J ozwik et al - ~ • 

f ' 
163 Jan Ma rch 1 Brunette Downs, ,; Jozwik et a l 

I - I . N.T • 
i l : 

I 

1970 
1970 

i .2250+ 400+ I Oct - April j Elderslie , i Do.v i es 

' 
t VJ i n ton et al 1938 

I ! 

1 
' 1750*+ 430+ Oct April i Gilruth Pla ins, : Roe and Allen - I I Cunna mulla ' 1945 

l 

* Represents ma ximum presentation forage yield in a grazing tria l 

at 1 s heep to 5 acres under c ontinuous stocking. 

~ Represents g r owing season as deter mined b y rainfall. 

+ Approximo.te . 
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When medium to heavy summer rain fa1ls. the-total amount 

of forage produced reaches a peak in 1ate summer. From this 

late summer peak, yields decline slowly as various constituents 

of ~he pasture attain maturity and shed seeds and leaves, while 

the perennial species transfer food reserves under ground 

Davies~~ 1938) . 

· Winter rains induce responses mainly from non-graminaceous 

species and; from the yield data available , appear to exert 

little influence , if any , on dry matter production of total 

pasture. 

Concerning botanical composition ~ Griffiths Davies et ~ 

(1938) have recorded the relative contributions of various 

components of a grazed Mitchell grass pasture at Winton at 

a number of stages following good summer rain. 

These data are summarised in Table 2 . 

Table 2. Relative contributions of components of a grazed Mitchell 

grass pasture to yield (Griffiths Davie~ £!. a l, 1938) 

Sample Rainfall Total Yield Botanical Constituents (%) 
Date (points) cwt./ac. 

Perennial Annual Miscellaneous 
Grasses Grasses Herbs 

22.10 . 35 75 1. 30 33. 59 2. 67 63. 74 
19.11.35 96 0.90 49.58 o.84 49. 58 
17.12.35 33 0.69 42.99 1. 41 55. 60 
21.1. 36 368 0.27 92 . 59 - 7.41 
18.2. 36 213 1.89 71.16 5.03 23 .81 
10.3. 36 476 10.20 48 . 38 27.28 24. 34 
8.4. 36 404 17.99 67.20 23.36 9.44 
6.5. 36 40 16.71 63.98 30.21 5.81 
2.6. 36 233 15.16 70. 13 . 19 . 54 10 .. 33 

30.6., 36 - 16.82 79.36 12. 76 7. 88 
30.7. 36 26 15. 56 71. 69 24.36 3.95 
25.8 •. 36 15 13. 83 74. oo 22 . 31 3. 69 
23.9. 36 - I 14.51 

\ 
79 . 95 18.40 1. 65 

l 

One notable feature is the 92% contribution t o yi eld of 

uerennial grasses, mainly Mitchell g r ass , s oon a f ter r a infall 

<- ·'.'lmrnences and how this dec l ines as t he summer gr owi ng seas on 

progresses. This is brought about by t he i ncrease .. of annual 

grasses , whose early cont ribut i on is l ow because they have to 
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start as new ~ee<llings. As these annual grasses are selP-ctivP-ly 

grazed, the contribution of Mitr.h<=!ll grass again increases. The 

response of the miscellaneous herbs group to both summer and 

winter rain is apparent. 

The relative contribution of Mitchell grass to pasture 

yield varies considerably. Good summer rain following a drought 

at "Gilruth Plains" produced a pasture of which Mitchell grass 

contributed only 7.9% of the total yield and this contribution 

came almost entirely from mature plants (Roe 1941). Thus, in 

considering the productivity of Mitchell grass pastures,past 

seasonal conditions and grazing practices can have an important 

bearing on current productivity. 

(vi) Nutritive Value 

Unlike other highly valued grasses, Mitchell grass does 

not derive its value from its nutritive properties, but rather 

from the fact that it is a feed source when all other grazing 

plants have disappeared. Weston and Moir (1969) have described 

the sequence of selection by merino ewes of single species, 

grazing a Mitchell grass pasture in north-western Queensland. 

The selectively grazed plants such as Boerhavia diffusa·and 

Dactyloctenium radulans have crude protein contents of 19.1% 

and 14.5% respectively. Although some shoots of Astrebla 

pectinata were grazed, the herbs, forbs and annual grasses were 

preferred. As other feed became scarce , they found that the 

sheep selectively grazed different parts of the different specieo 

of Mitchell grass. Chemical analysis showed that those parts 

grazed selectively had higher crude protein contents than whole 

plant samples. 

The seasonal pattern of nutritive value of Mitchell grass 

as described by Weston and Moir emphasises the variation in 

pasture quality offered throughout the year. Towards the end 

of the year when sheep are in negative nitrogen balance, leaves 

and pods of the leguminous Acacia farnesiana are selected. 

Progressive deterioration of both quality and quantity 

generally occurs after April and is continued until new growth 

takes place (Davies et al 1938). In the northern 

Mitchell grass areas , e.g. Longreach area, this new growth does 

not normally occur until the following summer. In the southern 

Mitchell grass areas, e.g. Cunnamulla, winter rain produces 
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growth of small .annual- herbs ("herbage") which. improves. pasture 

quality. However, this winter· ra.i...n also causes "blackening off" 

of standing Mitchell grass hay, such th~t further deterioration 

occurs. 

3. Successional Patterns 

Whereas vegetation cha nges a re progressive in most 

countries, as mentioned earlier , evidence points to the fact 

that the vegetation of western Queensland is oscilla ting. 

Blake's (1938) "fluctuating climax" denotes a condition which 

appears relatively stable but which in reality is in a state 

of unstable equilibrium . 

Everist (personal communication) described the climax 

as "opportunistic" n.s it is the result of rainfall and its 

distribution at any particular time, and to a lesser extent , 

to the effect of the grazing animnl. A simil~r view is 

expressed by Allen and Roe (1943). 

Holland and Moore (1 962) conclude " It is therefore 

possible that the pr~sent dominance of Astrebla s pp. in these 

grasslands has been brought about by the grazing animal , and 

that the original dominant under natural conditions may have 

been Dichanthium sericeum". Closer observation in the Leichhar<lt 

and Maranoa districts, where Astrebla spp . are reported to 
' increase following dry years, may provide valuable information 

regarding the successional relationship between Astrebl~ sJ;p. 

and Dichanthium seric~um. 

The relative effects of rainfall and grazing on succession 

and retrogression have yet to be elucidated. For the Longrea ch 

district, however, an attempt to describe stages of retrogression 

on heavily grazed areas , e.g . around watering places, has been 

attempted by Davidson (1954) and con be represented as follows: 
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Diagram 1. Attempte<l rcpresentation of succcssional pattern 

following heavy stnr.king for the Longr each distric t 

(after Davidson, 1954). 

stocking j 

Bare ground 

I 
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/ 
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\t 
Winter herbage 

e.g. Zygophyllum ammophilum 

Chenopodiurn cristatum 

Plant ago var ia = f• pritzelii 

!grazing in dry period) 

summer r a i n 

~ 
Herbage 

e.g. Ama r anthus mitchellii 

Bner havia diffusa 

Bassi~ guinquecuspis 

/ 
!grazing i n dry per iod) 

/ 
Unpalatable herbage 

e.g. Bassi a quinquecuspis ; Solanum esuriale; Datura leichhardtii 

\"ii th exclusion of stock for e ighteen months, competition 

from Cenchrus c ilia ris has greatl y reduced t he Salsola kal i 

population. A similar succession may well be obtained on cracking 

clay Mitchell grass soil . Apar t fr om the effects of r a infall and 

gr a zing on botanical composition, Blake (1938) suggests the 

possibility of cyclic variation in salt c ontent of the so i l as an 

important f actor in v~getation succession. 

In the Cunnamulla area, Allen and Ro e (1943) report that 

Dactyloctenium radulans increases after Astr ebla s)p . have been 

reduced by very heavy grazin~ . Following a dec line in perennials 

ther e is a gener a l appeara nce of herbs such as Abutilon 

malvifolium and Hibiscus trionum which these authors conclude: are 

indicative of a deteriorating pasture . 
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Information on locaJ. succo.i:;Fd.onal p::1.ttarns is scarce. 

Further work to elucidate the floristic detail, particularly 

in relation to the differential effects of the grazing animal 

and rain, both separately and together, should be collected. 

Because changes towards a better type of pasture are extremely 

slow, while changes to a poorer type of pasture are rapid, 
I 

this floristic detail would enable early stages of pasture 

deterioration to be recognised. 
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C. DETERIORATION OF SEMI - t,RID Pf,STURES IN f',USTRt1Lifl -

EVIDENCE, SYMPTOMS, CAHSES . 

1. West ern Queensland 

The question of estnblishine the de5rec of tletcriorntion 

of the gr a zing lands of western Queensl<Ul.d is difficult to 

nnswer in quo.ntitative terms. V/hile mnny shndes of opin i on 

have been voiced on this issue, the shortnse of ecoloei cnl 

benchmarks, in the form of protected areas, accurate descript­

i ons, photographic e vidence and survey data, makesverification 

of individual memory judCTcments very difficult. Under the 

circumstances, it may be mere meanin3ful to evaluate the 

significance of certain attributes of present veeetation and 

soil surface and then to postulate on the rnenni ng and 

poss ible causes of such symptoms. 

During 1971 a set of queGtions was circulated to 

Agrostolo~ists with experience of the pasture situation in 

western Queensland. These questions nnd the sugsestc~ sources 

of information required to answer them were drawn up by the 

writer in an attempt to pool cnli~htened 0pinion on the present 

state and potenticl of the r ef, i on concerned. 

ConcerninG evidence and causes of deteriorntion in the 

mulea l o.nds of this a rea, respondents were all of the opini on 

that deleterious chnnses hnd taken place in western Queensland 

s ince s ettl ed stock farming beenn. The forms of chanGe 

enumer ated by respondents were : 

(u) sparser vegetation 

(b) increase in wcody plants 

(c) increase in o.nnual "herbne;e" 

(d) decrease in perennial grasses 

(e) exposure of scalded clay surfaces 

(f) siltin8 up of waterholes. 

The r e.:i.sons put forward by the A5rostolo5ists for these 

changes were: 

(a) non- prolific regeneration of preferred species 

(b) withholding of fires 

(c) drought feedine for sheep since l ate 19th century. 

/ 28 . 



- 28 -

Durine the period 0f this study, the wr.iter has had r!mple 

OJ:lportunity of solicitinp; the opini on of rnnny experienced 

landholders in western Queensl~nd. While a number of view­

points stress the ec cn umic reasons f or the grazing J:lressur e 

which has been imposed upon the natural pastures of this area, 

the majority of informed opinion consi ders continuous sheep 

e r a zing as the most important factor leadine to a decrease 

in the perennial gr a ss popul ntion. 

In r esponse to numerous requests for assistance with 

soil conservation problems in the mulca zone of s outh western 

Queensland, an invest i gati on was undertakeri (Skinner and 

Kelsey, 1964) to determine the form .:md distribution of 

erosion in the are~s, ns well ns to establish the causes and 

effects of such er osion. ~lthough this investigation d i d not 

fully atta in the.above objects, the r eport di d conclude that, 

"The evidence stroncly suc;cests th<>..t a gradual but seri ous 

deteriorntion of this lnnd has occurred, especially durin~ 

the past 20 to 30 years, o.nd thnt this decline is continuinc"• 

Ph·)tocrraphic evidence of spectaculnr s cil l oss from the base 

of dnted fence lines points to the need for improvement of 

ver,etative cover by ecolcci cal means, rather th~n mechanical 

bankine and water sprending which was the main recommendation 

o f the report. 

Whitehouse (1941) reports that, "Over most of western 

Queensland it is evident thnt spri ngs are declining ; that 

waterholes a re silting; and that supplies (of wnter) consequently 

3re less ln.stinG"• These r etrogressive symptoms are put down 

to three ma in causes: (u) General decline since Pleistocene 

times (Carnarvon station, at the hen.d of the Nog0n and Warrego 

rivers, was entirely watered by natural waters when f irst 

settled. Todny no permanent waterhole exists there). 

(b) Overall decline of water supplies over the two decades 

precedine 1940, due to below average rainfall. (c) Through a 

decline of veeetation, runoff is more rapi d and the rnte of 

erosion and thus of the volume of transported silt is e reater 

than formerly (Whitehouse, 1941). Of the three factors c~using 

depressed w~ter supplies, only one is subject to partial 

arrest by Man. Ebersohn (1967) has compare<l the opinions of 

sever~l authorities on the degradat i on of the vegetntion of 

we5tern Queensland (Blake, 1938; Everist, pers. comm. and 

D~vidson, 1954). Blake's (1936) early warning of retrogression 
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of the natur;:i_l p::i.stures of Queens1and deserve1: SC; ri-:..us 

evaluation: "The g r azing l a nds of Queensland c.::.re one of the 

State's greatest assets, and on their condition depends to a 

g r eat extent the prosperity of thi s country. In many districts, 

unfor tunately , these lands have deteri orated very considerably. 

The deteriorat ion is brought about either by the more or less 

complete disappea r ance of edible plants or by the replacement 

of pal atable species by l e s s palatable speci e s. " Blake (1936) 

describes the pa rt played hy various Bassi2 spec ies in this 

process, particularly where they occur in the Mitchell g rass 

area and adds, " It is commonly stated that over- stocking is 

chiefly respons i b le for pasture deter i oration, a nd in a sense 

this i s compl e t ely true". He makes the point that in times of 

severe drought "almost any stockin.g is over-stocking"and 

mentions insufficient opportunity for natura l seeding ns a 

f ac tor militat ing against good recove ry of pastures. Fenced 

off strips whic h could ac t as a seed source were suggested b y 

Blake to counteract this fnctor. 

In attempting to establish whether overgrazing has t aken 

place, Ebersohn (1970) writes, "It should be not too difficult 

to r e cogniz e overgraz i ng from plant, soil, creek and waterhole 

indica tors. Among others, do the densities of plants of low 

use r emain static? Do plants i nvade from outside? Is there 

damage to tree reproduction? Are creek or water we.y breaka11.'ays 

forming? Are wate r hol es silting up?" Unfortunately very little 

documented evidence is avnilable on th ese i mportant questions. 

The Mitchell grass country of western Queensland h a s 

become known for its r e l at ive stability and r e sistance to 

grazing. Nevertheless, evidence of detrimental changes has 

been documented and such cha n ges have been attributed to 

r a i nfall and stocking. 

Rainfall 

The great variation in annual rainfall a t any particular 

site over a numbe r of years has already been mentioned . 

Deteriorat ion caused by depleted soil moisture is manifest in 

the s iz e and numb e r of i ndividual perennia l tufts, and Winders 

(1936) reports tbat the centres of Mitchell grass tufts die out 

prematurely under such conditions. 
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Following a ye~r i.n wh.LcQ severe drought caused the pasture 

at "Gilruth Pla.ins" to be in n very- poor state, good summer rain 

in the $Ubsequent year produced n dry ~tter yield of which 

Mitchell grass contributed only 7.9%. Rainfall on the area had 

been low nnd was the cnuse to which the poor. contribution of 

Mitchell grass was attributed. The ndverse season was reflected 

in the low number of young plants following rain and by the 

number of mature plants which failed to respond to the rain 

(Roe 1941). 

An examination of ten year periods of rainfall by Francis 

(1935) shows a somewhat cyclic pattern of rainfall with several 

years of above average rainfall followed by a period of below 

average rainfall which is capable of adversely affecting Mitchell 

grass in common with other vegetation. 

Grazing 

The literature reveals that there are a number of ways by 

which grazing can cause deterioration of Mitchell grass. These 

are: 

a) By the grazing of Mitchell g r a ss seed (Weston and Moir 

1969). 
b) Removnl of seedling s by the grazing animal before the 

secondary root system becomes functional (Everist , personal 

communication). 

c) Excessive grazing during nctive.growth such that 

carbohydrate accumulntion in the root stocks is prevented (Roe 

and Allen 1945; Everist, personal communication). 

d) Grazing below 15 - 20 cm during the plants' dormant 

period (Jozwik 1970). 

e ) Burrowing for roots by sheep when the ground above soil 

level is apparently devoid of forage (Roe and Allen 1945; 

Hirschfeld and Hirschfeld 1936). 

Diet selection studies in north western Queensland by 

Weston and Moir (1969) show thai sheep a re capable of causing . 

deterioration of Mitchell g r ass by all of these means. Unless 

heavily · overstocked, however, it is difficult to see that a ) or 

c) could be great contributors to deterioration as Weston and 

Moir showed that grazing of seedheads and of the actively growing 

plant was not extensive. 
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The effect of cattle on Mitchell grass is as yet not 

clear. In view of the large scale increase in cattle in the 

Mitchell grass country, this is one question most in need of 

an immediate answer. Further information on dietaryhabits of 

the kangaroo is also necessary. 

By selective grazing of seedheads when available, Everist 

(personal communication) believes that horses are capable of 

causing deterioration of Mitchell grass. 

While it has been convenient to discuss the effects of 

rainfall and of g razing on deterioration separately it is i n 

practice very difficult to distinguish between the two. Roe 

and Allen (1945) report that where reduction of Mitchell grass 

could be measured, it is difficult to determine whe t her the 

cause is due to seasonal or grazing effects. 

The experimentally ideal situation whereby stocking r ate 

is varied on a seasonal bas is is totally unacceptable to 

pastoralists for economic reasons. The situation often arises, 

therefore, that the stocking rate maintained at the beginning 

of a below average season constitutes potenti al overgrazing, if 

at least a part ial destocking policy is not adopted. In such a 

situation pasture deterioration may well be expected to occur. 

In this situation it is impossible to attribute such deterioration 

to either reduced rainfall or to overgrazing. 

Deterioration of Mitchell grass pastures either by lack of 

rainfall, overgrazing or by a combination is a cumulative 

process. This cumulative deterioration occurs as a result of 

continual interference with the normal physiological processes 

of the plant, which in turn impairs vigour. (Continued over­

grazing results in a breakdown of the stand and death of 

individual plants.) 

In addition to the abovementioned type of overgrazing, 

the chance of causing deterioration has been g reatly increased 

by the advent of nitrogen supplementation. This encourages 

the g r az ing animal to utilize plant stem that may not have been 

accepted without supplementation and a great danger to the 

stability of the Mitchell g r ass country is posed by this 

technology. 

Because of the g radual drop in productivity, it is 

difficult to recognise the early stages of pasture depletion. 

The first signs are reflected in the growth of the bett e r 

elements and as the stand of desirable plants is opened up, 

the annual and short-lived perennial weeds appear, develop and 

reproduce. ~hile it is not always possible to recognise the 
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initial stages of we~kening of Mitchell grass, a knowledge of 

the weeds indicative of· early deterioration would enable 

pastoralists to take timely Gction to halt further deterioration. 

For this purpose it is necessnry that indicator plants be 

determined and listed. 

While overgrazing may lenn to deterioration of Mitchell 

grass pastures, Winders (1936) concludes that under-utilization 

may also be deleterious tc the vegetation, although not to the 

same extent as overgrazing.(Underutiliz~tion is e videnced in 

the "Gilruth Plains" exclosure, see survey sites no. 23 und 

24 in Appendix A). 

Althouch most pnstoralists maint~in that Mitchell g r a ss is 

" indestructible", it is appnrent th:1t while it is very resistant, 

elimination of Mitchell grass is possible. ~inders (1936) reports 

thcct "something less thnn full use of the forage is necessary to 

maintain the pRsture in good condition under continuous grazing''. 

For this r eason injudicious grazing combined with prolonged 

drought constitutes n real thrcn t to the s tnhility of the Ml tchAll 

g r ass grRsslnnds. 

2. Other St~tes: 

In view of the dearth of fnctual evidence on the 

deterioration position in western Queensland it c ould be 

fruitful to exumine the evidence available from other semi­

arid und arid Australian regions. The r egions conce rned have 

been subject to continuous sheep gr azing for a similar period, 

n re dominated by the s~me genera of pl ants a s occur in western 

Queensland, a nd in most c a se s they have similar soils. F our 

rnain vegetation types (Mulga, Sa ltbush , Mitchell grass and 

Spinifex) muke up the greater part of semi-arid and a rid 

Australia and evidence on deterioration is quoted below from 

these types, Mulga and Mitchell grass being particularly 

pertinent to the western Queensland situation. 

This compila tion of extracts from Austral i an work on the 

condition of semi-arid pasture s is not intended as yet another 

litera ture review of existing knowledge und opinion. The 

Broken Hill Arid Zone Conference (Anon, 1970) has g i ven a 

comprehensive overview of the situat ion in arid Austral i a. 
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The extracts,which follow, have been selected and a r ranged 

only to ascertain, on the strength of the evidence, the need 

for more r ealistic research, legislation, administration and 

land use practice in Austr a lia 's semi- arid interior. Despite 

what is claimed for the stability and satisfactory condit ion 

of the pastoral areas by some wor kers, the evidence quoted 

here may expose a dangerous situation which could warrant a 

higher priority amongst present national pr oblems. No apology 

is made either for the r epet i t ion of similar statements or for 

the generous use of ver bati m extracts, both of which a r e aimed 

at stressing accurately the opinions of many authorities. 

The a pparently serious threat that vegetation deterioration 

may pose in Australia's drie r regions has ~een i dent ified and 

acted upon to a grea t er extent in New/South Wal es t han els~where . 

Early recognition of the position l od to the investigati0n by 

the Royal Commission (1901) which, i n a comprehensive evalua tion 

of th~ situation, listed among the causes of pastur e deteriorat ion , 

an ill- advised land tenure system a nd gross overesti mation of 

the carrying capacity of the wester n divis i on. Mor e recently 

the need for a positive ecological approach to thi s problem 

has been enunciated by Moor e (1969) who, while primarily 

concerned with shrublands , str esses that '' inve s t i gations ate 

equally n e c e ssary in the Ast r ebla grasslands if productivity 

is to be mainta ined''. The various deleterious influences which 

s e ttlement i mposed on the pastures of Ne~ South rales have been 

fully enumerated by Anderson (1941), following on the earlier 

warnings cf the fut ure possible dangers of over- utilization 

sounded by Osborn (1928). 

The decimation of the stock populations of semi- arid 

a r eas, together with g r eat changes in vegetation, during times 

of serious drought, were i nevi table in Beadle's (1960) v iew , 

because of the lack of knowl edge on vital ecological controls : 

n • •• • • Carrying capacity, rainfa ll , techniques of grazing and 

rates of r egenerati on we r e unknown''· The goneral trend in the 

dry areas has been firstly a dec r ease in <lensity of l e ss 

palatable species, and finally the dominance of useless weeds 

(Beadle, 1960). Recent r e search by Marshall (1970) has 

a tt empt0d to quantify the protective role of shrubs against 

wi nd erosion , as r elated to shrub density. The write r has 

shown how st epwise improvement or deterioration of natural 

grazing lands depends primarily on t he regul a tory e ffect of 
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plant cover on soil, moisture and fodder production (Roberts,1 971). 

A common r e trog r ession situation i~ dcs~ribed by Moore 

( 1969) fr:>r de"t~rj nr13 +ing ,o:r,..7. i np:1,-.nc'l~ j n Australia: " Range 

deterioratjnn, with deplet i on of the cover of the herbaceous 

specie s, e ssentially the perennial grasses , is quickly followed 

by extensive soil erosion . Wind erosion during droughts a nd 

sheet e rosion on the bare surfa ces during heavy summer 

thunderstormshave l eft many areas denuded of the original 

topsoil. This has resulted in nutrient l osses and effects 

on s ec onda ry succession , but probably more important has been 

the change i n soil moisture relations. Surface run-off is 

extensive on the hard and compact exposed subsurface and little 

of the rain falling on an area of even gentle slope penetrates 

the soil. The environment therefore tends to be more arid , 

and germination and establishment of herbaceous specie s is to 

a large degree inhibited. In the simplest terms, the vegetation 

as it exists today is l ess productive ( in terms of animal 

products) than the original vegetation , and degene r at ion is 

still proceeding. If a stable pastoral i ndustry is to be 

maintained, t he process must be arrested and r eversed". 

Beadle (1948) made one of the first extensive studies 

of pasture deterioration in Australia and his observat ions in 

western New South Wa l e s can in all probability be appl i ed to 

many other semi-arid areas, including western Queensland: 

" Since the sheep is a s elective graz er, plants disappear in 

most cases in order of t he ir palatability. Furthermore, 

perennials for the most part do not regenerate a s r apidly as 

annuals and consequently palatable perennials disappear befor e 

palatable annuals. Thus in any overgraz ed pa sture, vast 

floristic changes appear in the s ward , and from a study of t he 

botanical composition of these degenerate pastures it is 

possible to compile a list of plant spec i es which can be used 

as indicators of degener ation, and possibly of erosionil. 

Beadle lists the following s uch i ndicators: 

( i ) Bassia. Al most every species but, i n particular, 

~.birchii , ~.guinguecuspis, ~.§ivaricata , ~ .tricuspis 

and ~· longicuspis. 

( ii ) Nitraria schoberi 

(iii) Kochia microphylla 

( iv) Cartharnus lanatus 
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(v) Native annuals, notably composites such as 

Helipterum spp., Calocephalus and Craspedia. 

(vi ) Members of the Cruciferae. e.g. species of 

Hutchi nsi a and Lepidium. 

The i mportant effect wh i ch overgraz i ng in certa i n 

semi- a rid a r eas is having on erosion and nutri ent loss i s 

shown with quantitative data by Char ley and Cowling (1968), 

who also ma i ntain that this loss limi ts secondary succes sion. 

Soi l e r osion is seen by Moore (1959) as the main factor 

r esponsibl e fo r the slow recovery of overgr azed areas, following 

exclusion of s t ock. The examples recor ded by Booth (1941) in 

Kans as and Costello (1944) in Colorado, took 51 years and an 

estimated 35 years resp~ctively for the former perenni a l g r asses 

to return. 

In South Australia, as in New South Wales, retrogress ion 

of the vegetation and of the saltbush in part i cular has been 

evident for many years. One of the earliest .records of pasture 

deterioration in the semi - arid areas is that of Dixon (1892) 

who, in referring to the north western districts of South 

Australia,wrote 11 
••• The injury to the orig i nal vegetation by 

overstocking has assumed so great a magnitude as to entail a 

national loss". In his examination of the erosion problems 

of parts of semi- arid Australia, Ratcliffe (1937) did not find 

e x tensive e r os i on in far south wAstern Queensland as in the 

case of ar i d South Australia. Howevo~, he made one unqualified 

statement on the drier pastoral regions a c a group : "~hen~vor 

and wherever pastoral settlement is imposed on c~mi-d~~ert 

a r eas with a variable and uncertain rainfall, the p r oblem vf 

t he s urvival of cer tain components of the vegetat i on i s 

automatically ra i sed". It is indeed tragic tha t the species 

which are usually threatened are the drought-resistant perennial s 

on which stock depend when annuals fail . 

Despi te the hardy nature of the saltbush vegetation of 

arid South Australia, as early as 1936 it was estimated that 

even at that time, only 10 to 25 percent of the original bush 

cover remained (Ratcliffe, 1936). According to Woodroffe 

(1941), ''It is now widely recognized that mismanagement, 

chiefly overgrazing by sheep, is to blame for the widespread 

depletion of a limit~d resource of plant capital.'' Moore 
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(1960) also gives a detailed ~ occription of the effect that 

sheep have had on the .An::;tralian vogct..<'\tjon. emphAsizing the 

incre~se in useless pla nts at the expense of the original 

perenniri.l fodder plants. Osborn, Wood and Paltridge (1932), 

in one of the earliest grazing investigations on arid pastu res 

in Australia, amply demonstrated that saltbush (Atriplex 

sedifolia ) "benefit ed from moderately heavy gr az i ng and that 

intermittent heavy grazing improved both the vigour of the 

bush and the establishment of its seedlings. 

Referring to the semi-arid areas of South Australia, 

Ratcliffe (1937) mai ntains that the system of stocking practiced 

there, "must inevitably result in the progressive reduction of 

the slow-growing, ever-green fodder plants". 

While many authorities ha ve made qualified statements 

on the possibilities of the existence of pasture deterioration , 

and its causes in the drier regions, Perry (1968) states 

unambiguously, "The advent of sheep and cattle g r azing to 

Australia 's r angelands initiated a downward trend in range 

condition''• He adds, however, that due to the s hort grazing 

h istory and inherent stability of the ancient land surface of 

these rangelands , " at present most of the ranges are in 

fair to good condition". Some areas , particularly those with 

either a relat i vely long gr azing history or where t he landscape 

i s more recent, are admittedly in "poor or very poor conditionu . 

This assessment probably applies to the spinifex 

country where permanent water is very scarce, but it may not 

be true of those a r eas of the Great Artesian Basin of Qu~ensland 

which have been well watered since the first bore (Blackall, No.1) 

w~s sunk in 1885 (Anon. 1954). Perry (1970) also a ttributes 

this r elatively good condition partially to the fact that 

perennial species are less palatable than shorter - lived plants 

and they therefore get natural deferment after good rains. It 

may be necessary to establish the validity of this last named 

generality. 

-
The degree and extent of deterioration have unfortunately 

not been documented for most of the arid area of Australia, 

but it has been inferr ed from stock numbers ( Heathcote 1964, 

Moore 1969, Royal Commission 1901, Ratcliffe 1938) that 

degradation of pastoral Austr~lia , in terms of carrying 
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capacity, ha.s been wi despread. In tbe absence of evidence 

on possible chanee in r:"!inf:-il J, the deduc:t. ·i ·m :is m:icle th::i.t 

this retrogressive proc ess is due primarily to stocking. 

Perry (1968) presents the sraphed data on cattle and sheep 

numbers in four States between 1860 and 1960 to illustrate 

this important fact. Newman (1971) has recently summarised 

the historic stock number fluctuations in five States, re­

emph~sizins the pr esent depressed productivity of virtually 

~11 Australia's rangelands. 

Apo.rt from depressed an imal numbers, many writers have 

rec orded the associated reasons for the impnct which domestic 

animals have had on the plant c ommunities of semi- arid 

Australia. Basically the increased graz ing ~ressure has only 

been possibl e as a result of the pr ovision of much more well 

d istributed permanent wster supplies thnn was the case under 

nnturnl cond itions. Water development has simultaneously led 

to an incrense in the sede~tnry mnr supial population. Griffith~ 

Davies (1955) mainta ins that overstocking by sheep was 

part icularly severe in the forty year period endinG 1920, 
11before the full knowledce of the delicnte b.:-tlnnce of the 

vesetntion with the harsh environment was r e:.lized11
• As 

referred t o e a rlier, the most sea rchinCT investieation of 

evidence on p~sture deterior ation in semi- arid Australia, was 

the Royal Cornmicsion (1901) which examined the situation in 

western New South Wales. This c omprehensive evaluation of the 

situati0n nnmetl five c~uscs of pasture dege~eration: drousht, 

r abbits, destruction of vecetntion during drouBhts, the 

spread of inedible woody plants, a nd overstocking. 

The low cnrryinc capa city of the natural e r azine lands 

of the drier ree ions eliminates the use o f costly methods of 

mo.n i pul ation of woody weeds and emphasizes the need f or the 

application of ecologica l principles in mnnngement. To do thiF, 

it is necess~ry to identify the causes of deterioration and to 

understand the retrogressive processes involvect . Moore (1969) 

states quite clearly that, "The sin0le basic cause of chance 

has been the d irect and ind irect effect of the activities of 

white man s ince settlement" . l~pnrt from over s rnzing , the 

chanee in fire pattern anct fire effectiveness must be recarced 

as one of the major causes of veeetntion deteri oration ~nd, in 

particular, the increase in woody species. 
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In analysing the selective development of present-day 

nn.tural pastures, Willin.ms (1968a) writes, "The present -pastures 

are generally made up of plants which have ~ccommodated themselves 

to past grazing pressures and drought so successfully that they 

are difficult to r emove by normal management''· He maintains 

(Williams 1968b) that in certain regions long-term deferment 

procedure is unlikely to be of much value in reclaiming 

degraded pasture because most of the species that needed 

periodic deferments are no longer present. The opinion is 

held (~illiams 1968a) that certain substantial changes in the 

"basic composition of the pastures" are permanent and that 
11 further drastic shifts can be anticipated, possibly from 

sparse perennial grasses to scrubland or to ephemeral grassland". 

The general trend has been towards "an increase in species 

which do not grow in dry periods and a decrease in ac~eptable 

species which don ('VJillia ms 1968a). 

In the case of kangaroo grass (Themeda australis), it 

is difficult to equate the opinion that this grass is relatively 

unpalatable with the fact that this species is today virtually 

limited to railway enclosures (Shalley,1 %8 ) and that White 

(1934) should record, 11 Some of the best pastures (in Queensland) 

are composed of Kanga roo Gr.:1.ss in almost a pur e stand". Moore 

(1960) has noted tha t Kans aroo grass "is more persistent in 

cattle country" . 

In most parts of the pastoral zone there are apparently 

serious problems arising out of the need to preserve communities 

of useful species and to prevent encroachment by species that 

are either toxic or useless for grazing. This is prone to 

occur whenever a sere is created either by over-grazing, 

drought, or by mechanical means, or when soil moisture relations 

are altered by water- spreading, drainage, etc. In Western 

Australia, South Australia , western New South Wales and 

Queensland extensive degraded areas require reclamation. In 

central Australia Chippendale (1963, 1965) has documented 

the process of pasture deterioration, indicating how disappearance 

of palatable perennials has led to replacement by inedible 

perennials and hardy annuals. In Australia's contribution 

to a world survey of browse fodder, Roe (1947) indicates the 

dangers of overuse of topfeed, which could lend to the serious 

situation which has developed in the many other semi- arid 
.. 

countries documented in the same survey. 

Australia is in the enviable position of being able to 
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learn from the mistakes made by other countries in the fi old 

of deterioration of natural pasture~ as pointed out uy Box 

and Perry (1971). The question is, wiJl J\nstralia profit from 

the lessons of history, or will she, as so many other nations 

have done, ignor e the writing on the wall until Nature leaves 

her no option but to make the necessa ry changes in resource 

use? It behoves Australian universities to act on Box's (1969) 

traininG recommendations. 

This review does not include a · detailed examination of 

the economic and political aspects of the deteric ration of 

grazing lands, however, a few poi nts need to be ra i sed here. 

The effects of economic pressur e on the treatment of semi­

a r id grazing lands have been rei terate.d by Per!'y C 1970): 

''During periods of low profitability, graziers tend to offset 

the l ow return per animal by increasing their flocks and 

herds - a s Barnard (1969 p. 219) said,'they are driven to 

make the soil pny' and pay it literally does. The resultRnt 

overgrazing and range degeneration can reduce the productivity 

of the land for all time". The general negative processes 

currently takins place in arid pastoral areas are referred to 

by Perry (1969) as follows: "The !'angeland pastoral industries 

a r e valuable but, because of the lack of "knowledge, they are 

exploi tat i ve, i.e., they are mining the land resources on 

which they depend. Continued and accelerating deterioration 

can be expected unless sc i entifical ly based management pract i ces 

designed to preserve the rangel and resources are adopted 11
• 

Although Heathcote (1968) ma i ntains that, relative to other 

p r imary producing o..reas, pastoral land s eems to provide a 

greater return on capital, he does not indicat& what the 

effect of pe.st p r o..ctices have been on "land cap ital11
• Although 

perhaps not directly related to deter i or~tion, it is worth 

noting that approximately half of the properties in the wool ­

g r owi ng region of pnstoral Queensland had credit or debt not 

exceeding 10% of the property market value, but one property 

in f i ve was estimated to have debts exceeding 60% of the ir 

mar ket value in 1970 (Bain and Waring, 1971). 
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INVESTIGATION INTO THE LOCAL APPLICATION OF 

PASTURE CONDITION ASSESSMENT 

A. INTRODUCTION TO CONDITION AND TREND ASSESSMENT 

1. Definition of concepts 

(a) Ra nge condition: Range c ondition may be described a s the 

general stnte of health of naturn l grazing land and was originally 

defined as follows : "The state of health or productivity of b.oth 

soil a nd for~ge of ~ g i ven range, in .terms of what it could or 

should be under normn l climate and best p racticable management 11 

(Glossary of technical terms, Society of American Foresters, 1944). 

The term has been gener a lly used to refer ·to " the r esponse of 

forage cover and soil to the gr a zing practice in operation, taking 

into account also current climatic conditions". In b road terms, 

condition depicts, for s pecific range units , " the character , 

amount and stability of the forage crop and the amount and quality 

of livestock products that each s hould produce" (Sampson, 1952). 

Because cond itions may be changing, a report of conditi on 

is always with reference to a certain time and as Dykste~huis (1960) 

has pointed out , data on condition a re gathered "to s how current 

condition in rela tion to potential condition, thus enabling a 

range manager t o recognize an att11inable goal ". "Ran ge" and 

"rangelnnd" are terms usually applied only to those a reas which 

.have climatic and edaphic conditions which lea d to a climax 

vegetation suitable for n a tural pasture. The term climax in 

turn is widely used by r anee resea rch wor kers to indicate a 

"stable" vegetation where plant succession has rea c hed its 

environmental limit . In Australia the term " r angeland" is u sed 

in general terms to designa te the a rid and semi-arid areas 

unsuitable for crop production (Box and Perry, 1971). 

One of the simplest definitions of cond ition is that of 

Ellison (1951) which states that "condition is .the cha racter of 

the vegetnl cover and the soil, under man's use, in r elation to 

what it ought to be11
• Over the years, the term " condition" has 

c ome to mean two different things depending on the object of 

condition assessment. Thus in basic ecological terms , condition 

refers to the ecological state of health of the grazing land, 

while in short term stocking rate judgements it refers to the 

amount of feed available. 
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The first proposed range conditi.on assessment was that of 

Smith (1899) who sugges t ed that "the occurrence of any one species 

as a dominant or most conspicuous erass is, to some extent, an 

index of the state of the land ~nd of what stage i n overstocki ng 

a nd deterior ation has been reached". In t he American c ontext, 

r a nge condition classes a re essenti a lly "successional stages of 

plant communities as influenced by gr a zing use" (Parker, 1954). 

Gra zed r ange l and in its most healthy state is natural 

graz ing land which hr.ts been used by g razing an i mal s "on a 

sustained yield basis and which is i n an optimum state of soil 

stnbility and qunlity, and of vegetat ional development11 ac c ordi ng 

to Parker (1954). Thus rel~t ive to this i deal state, grazing 

l a nd may be classed as excellent, . good, fair or poor. For each 

type of grazing lRnd, standn rds are drawn up for c over, bot~nical 

compos ition, v i 5our and soil c ondition i n eaeh class of condition . 

(b) Trend : The term 11 re.nge trend" refert; to the direction of 

change in condition of natur~l gr a zing l and . In its orir, inal 

context, "trend" indicn.ted whethe r "the state of health, and 

thus pr oductivity of rangcl Rnd, was movi ng toward or away from 

the clima x cond ition. It is generally a ccept ed that most types 

of vegetation are dynam ic i n the sense that they will c hange i n 

botanica l composition and cover (density) in r esponse to both 

climat i c a nd management changes. For this reason r ange conditi on 

is seldom constant and a lthough c hanges may be slow and 

inconspicuous, particularl y in dry regions, changes in the 

dir e ction of r e c overy (progr essi ve) or deterioration (retrogression) 

c an be i dent ified and a re known as " r ange trend". In i ts simplest 

t e rms "trend" is cha nge i n c ondition. 

Both the d irection and the r ate of change in r ange 

condition a re embrD.c ed by the concept of "trend" and u. r e 

influenced b y a complex of envir onmental and management fnctors . 

(c) Key species: The use of the "key species" concept wns 

fi rs t pr oposed by Standing (Anon, 1938) as a basis on which 

correct ut iliza tion of gr az ing land could be judged . The key 

spec i es are those s pecies on which the correct level of 

defoliation for the vegetation as a whole is judged . Key 

species should be palatable, reasonably r esistant to g r azinc 
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and competition, reasonably abundant and nutritious nnd should 

produce o reasonable volume of feed. 

Provided key species have been correctly identified, the 

amount of forabe per unit area increases as the proportion of 

key species in the community incre~ses . Overgr~zing of the r ange 

is indicated by too intensive defoliation of one or more key 

species. In addition, the vigour of the key species is 2 good 

indicator of condition of the range ns a whole. S~mpson (1952) 

states that key species should be somewhat less preferred than 

so-called "sacrifice plnnts" which a re very palatable but are 

never abundnnt. Usually 2 - 4 key species are chosen for use 

as indicators of proper ut ilization. In some cases one dominant 

may suffice and when this is judged to have been properly used 

("maximum allowable defoliation without damage") it is assumed 

that t he range as a whole should not be graz ed further, but th8t 

stock should be moved. 
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2. Approach to ecological inv~~tigations on condition and trend 

Irrespective of the region conceFned, a number of basic 

questions need to be answered before any sy~~em of .assessment of 

condition and trend can be applied in practice. These _ que~tions 
• ,. j; 

would 

( 1) 

(2) 

(3) 

(4) 

(5) 
(6) 

(7) 

(8) 

(9) 

( 10) 

( 11) 

( 12) 

( 13) 

( 14) 

usua lly include the following: 

Which species a re present? 

t~ich species could or should be present? 

Which species dominate the community? 

Which species could or should dominate t~e comm~nity? 

Hes the vegetation changed since dome~tic st~ck were i ntroduced? 

If so, in what way~ hns it changed? . _ 

Can the reasons for these chnnge~ be clearly identified? 

To what degree are the various species of plants utilized by 

animals? 

What is the relative productivity of the species pres~nt in 

terms of dry matter yield? 

Vfha t is the nutritive vnlue of the species concerned? 

Ar e any species toxic or otherwise harmf'ul to grazing . o.nimals? 

~Jhich species o.re perennial and relnti ve_ly stc;tble in their 

annual production? 

Which combination of species is likely to g~ve hi~hest 

sustained animal production? 

Docs this combination coincide with the "climax" vegetation 

of the r.i.rea? 

Many other questions could be added to the above, ~ut in 

basic terms what is required to initiate the application of the 

concepts of condition and trend is,firstly,the determination of 

which species may ~e r egarded as "desira~;J..e" in aP.~, area, an_d 

secondly, t :he assessment of how far removed the present vegetation 

is from the potentially "b.e_~t" vegetation, as measured by its 

capabilities of sustained high animal production and_ maintenapce 

of soil stability •. 
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' 3. The need for condition und trend assessments 

In semi-arid pastornl regions in which the r-cplacement of 

natural grazing is not presently practicnble on an extensive 

scale, animal production, and thus the viability of the rural 

community, is largely dependent on the productivity of the 

naturnl grazing. This being the case, it is necessary that 

the "state of health" and stability of this basic resource be 

maintained and, if possible, improved. 

Because of the irreversibility of certain retrogressive 

changes in the vegetation and soil surface in many overgrazed 

semi- arid areas, it is of the utmost importance that the 

possibility of deterioration be carefully examined. Then, if 

required, the necessary recuperative measures can be taken 

before it is too late to stabilize the potential of the area 

at its nr~tural level. 

Acceptance of the above philosophy discounts short term 

"efficient" production as it is at the expense of the long term 

productivity of the natural resources. In this connection it 

is indeed striking to find that many young nations are apparently 

unable to learn the lessons of history, i.e. how almost invariably , 

the settlement era in semi-arid pastoral regions is accompanied 

by overoptimistic estimation of the carrying ~apacity of the 

land. This is followed by a realization of past mistakes, a nd 

this in turn by the unavoidable high cost of regeneration of 

dnmnged areas some of which can never be an economic investment. 

The need for an ecologicul stocktaking at intervals in the 

Western Queeneland situation is thus obvious and care should 

be taken to distineuish clenrly between natural grazing land 

and other inputs in the rura l production industry, since the 

former has very different characteristics and requirements from 

the other functions of production. Range condition assessment 

assumes that from a managerial point of view not only animals, 

but also plants and soil, have certain requirements \U
11ich need 

to be met if high production is to be maintained. The world 

literature on pr~~bction problems in semi-arid reg ions is 

dominated by the r ealization that much of the present day 

deterioration is a result of the sacrifice of ecological require­

ments of the natural resources in favour of short term economic 

and political expediency. For this reason there is a real need 

in many semi-arid areas to re-define a good manager and to legislate 

in an ecologically more purposeful manner. In the same vein, many 
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democracies have had to distinguish between what the people want 

and what the people need, when leg islnting for conservation of 

unrenewable resources. ·' 

4. The criteria of condition nnd trend 

If condition nssessment is to b~ objective and meaninBful, 

it must be based on mcasur~ble a ttributes which can be applied, 

on a quantitative bnsis, to a variety of sites. In Rddition, 

unless condition ratings c~n ultim~tely be related to m~n~r,emcnt 

and a cnusal relatioriship established, condition and trend 

assessment can easily deeenerate into no more thnn ~n ~endemic 

exercise .:>..nd may be what has been called "painful el.:i.borntion 

of the obvious11
• 

Over the years, mnny criteria or indicators of conr. ition 

hAve been proposed and used. Because the r e l a tive import~nc e 

Cand thus suitability) of the possible indicators differs 

accordinG to the specific situation and the factors which n re 

applicabl e to environments concerned, n.o sint;le choice of ind ic?.tor 

can be accepted as best for all cases. The following indicators 

have been used successfully in a variety of combin~tions, often 

with differential weightinc applied to individual indicators: 

(i) Plant criteria: a. Cover (% basal cover or bare soil) 

b. Botanical composition (% of various 

~ species present) 

c 

c. Proportion of Annu~ls to Perennials 

d. Total number of species present 

c. Pl~nts Age Classes 

f. Proport i on of weeds 

g. Presence o f relic vegetat i on 

h. Decree of hedging (browsing) of shrubs 

i. Accessibility of palatable species 

(ii) Soil criterin: a. Degree of soil pedestalling 

b. Degree of soil movement 

c. Evidence of erosion pGvements 

d. Deeree of rill ch~nnel forma tion 

e. Abun<l~nce of litter or s oil mulch 

f. Presence of active gullies 

g. Degree of nlluvi~l deposition 

h. Presence ~f wi nd- scoured de~rcssions 
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All these attributes of the plant/soil complex are interrelated, 

and in com bin.a ti on they n:;flect the r.:.:coloeical status of the si tG 

concerned. How?ver, the majority of those criteria may be used as 

symptoms which indicate the degree of imbalance in the ecosystem. Tho 

retrogressive chain-reaction, initiated by breakdown of cover through 

overgrazing, has boon diagrammatically illustrated elsewhere by the 

writer (Roberts 1965a). 

The range assessor is required to develop a condition rating score 

card be.sod on those criteria which arc judged to be basic attributes of 

the ecological status of the vegetation/habitat complex under 

consideration. It has been the wri tor•s experience in mn.ny semi-arid 

regions that tho criteria "botanical composition11 and "percentage 

basal ccver11 nrc closely related c:.nd arc sensitive measures of the 

status of many typos of grazing land. In practice, botanical composition 

encompasses a number of other proposed plant criteria, e.g. proportion 

of annunl plants, proportion of woods, presence of relic vegetation and 

nuinbcr of Cl. opecies present. :f\Ton.surcr:!ont of basal cover (and thus of 
I 

percentage bare area) reflects not only tho donsity of tho vegetation and 

tho relative contribution of individual species to total bas~l cover, but 

is one attribute of tho vegetation conponont of tho syster:J. which directly 

controls the degree cf splash erosion, soil ooveracnt and deposition as 

recognized in virtually ~11 the soil criteria listed above. 

The writer has put forwQrd a siuplifi od condition nssessoent schcoe 

(Roberts 1970) b~scd on cover, botanical cooposition, vigour and soil 

surface condition for use in open grcsslond. 
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Reguirements of a meaningful condition assessment system 

As opposed to precise techniques of quantitative botanical 

analysis in which some form of point, line, quadrat or charting 

a pparatus is used to determine botanical composition and cover, 

condition assessment schemes are usually required to be used 

for rnore rapid general estimation of the state of grazing l~nd 

in the practical situation. 

Thus, although the requirements of a successful condition 

assessment system may differ according to the aim of the 

assessment, the size of the areas concerned, and th~ manpower 

available, certain characteristics may be listed as bas ic to 

all successful systems. These would include the following : 

a. Rapidity 

b. Simplicity without loss of repeatability 

c. Quantitative estimation of criteria 

d. Applicability to gr Rzed and un5razed sites 

e. Applicability in good and bad years (seasons) 

f. Usefulness in guiding management decisions 

g. Preferably but not necessarily acceptable to land users. 
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6. Prcreguisites for successful application and interpretntion 

of condition assessment 

Althou5h condition assessment methods have been developed 

to attain one of a number of different objectives, in the 

present study the field of alternatives has been narrowed down 

to the prevailing situation and priorities of land use as 

operating in Western Queensland at the present stage of 

development. 

The fundnmentnl tenets forming the basis of the approach 

employed in this study are os follows : 

a. That animal production in West ern Queensland will be based 

<ilmost entirely on no.turc-,1 grnzing land for the foreseeable 

future. 

b. Thnt this natural g razing land is dynamic and cha~ges in 

response to clim~te ~nd management . 

c. Th~t c~rtain combinations of plants ~re more productive 

tht?.n others over the lonf: term, through their p<!rticulnr 

acceptability to animals, nutritive value, productivity 

of dry matter and their ~bility to stabilize the soil n s 

far as is possible under the edaphic and climatic c onditi ons 

of the region. 

d. Thr.tt b oth the bot."tnic.:~l composition and the density (cover) 

of the crass 2.nd herb component of the vei:;etntion c ::i.n t ·e 

altered by manag ement , within the primary control of climate . 

e. That botnnfcal composition and cover can be employed t o 

d e duce past tren tmcnt ~s well ns to formulate ma nagement 

requirements for the future. 

f. That the level of production of the natural grazing l a nd 

ma y be in f luenced by mana gement, only within the limits 

of the overriding effect of seasonal clim~te. 

The rationale employed in this study stands or f a lls by the 

acceptance or otherwise cf a c~usal relationship betwee n the 

st~tus o f the pla nt/soil c omplex nn d management , within t h e 

framework of moisture RV~ilability. This being the case, the 

concept of condition here enc ompa sses the over~ll level of 

ecological bala nce in th~ ~cosystcm and do~s n o t refer simply 

to the a mount of feed nvRilable from a pa rticulqr site a t a 

give~ point in time. 
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In the application of this dynamic ecological approach, 

clearly the correct estimation of site potential is essenti~l 

for accurate and meaningful results, since all assessments 

using this approach are simply an attempt to judge the degr ee 

by which the present vev,etation and soil situ~tion deviates 

from the potenticl or possible best situation. 

In developinf, n local nssessment system b~scd on local 

standards, dcc isicns Qre r equired on at least four major issues, 

and i n the following sequence: 

a. The criteria o f condition to be employed 

b. The intensity ~nd accuracy of snmpling required 

c. The actunl scoreshcet det~ils 

d. The weight i ng of criteria a ccord ing to impor t"nce. 
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7.,. The !lefin_:i,ti<;m_ and id,5m .. f:_i _fication of "desirable_~' plant s-pccie~ 

As one of the corner stones of condition ciassification , the 

use of botanical composition as a measure of condition, implies 

that differences exist in the "desirability" of the species 

which may be constituents of the grazing sward in any one area. 

While this is generally found to be the case, it is not 

necessarily so. However, for practical purposes it has been 

assumed that this difference exists in the majority of types of 

grazing land in semi-nrid Queensland. The chances of a vegetation 

type, in its various successional stages, consisting of species, 

which are equally palatable, productive, nutritious and perennial 

are indeed remote. 

The broad term " desirable species" has many and varied 

connotations, depending on the prime objectives of the 

classification applied. In this study, the following 

attributes are accepted as dcsir~blc, in the sense that they 

contribute to both the productivity and stAbility of the 

ecosystem; 

a. Acceptability to grazing animals (palatability) 

b. Productivity in terms of dry matter yield 

c. Perenniality as reflecting soil stabilizing ability 

~nd both more permanent and uniform production 

d. Drought tolerance 

e. Nutritive value in terms of digestibility and protein 

content. 

Most of these characteristics are difficult to gauge 

accurately ~nd to class objectively , nevertheless a bro~d 

scale of high, medium or low may reasonably be applied, to all 

the characteristics. 

Acceptance of n high rating on all of the above factors, 

ns indicating highly desirable species, should not be misinter­

preted as implying that species which fall short on one or more 

of these points are necessarily "undesirable". There are many 

species in West~rn Queensland which are very useful plnnts 

despite the fact that they are annual or that they lack drought 

tolerance or only have a low yield, e•6• Flinders grass, Button­

grass and Native Sorghum to name but a few. It is a ccepted 

in this study, however, that highly productive, long-lived, 

/51 . 



- 51· .... 

drought t olerant , nutritious specie s a r e more conducive to 

stable long t erm nn i mal production, because of their combined 

effect in reducing s easonal fluctuations in feed production 

nnd in preventing abnormally high soil l osses. 

Rather than classing species into discrete groups of 

"desirnbl e" or "undesirable", by scoring t hem accordi ng to the 

~bove 5 att ributes (wi th a maxi mum of 3 fo r each), each species 

may b e r a ted from 1 to 15, a ssuming t hat the same species may 

sometimes be a llocated different ratings in di fferent site s 

relative t o d iffe r ent assoc i ated spe cie s. 

8. Fi e ld s ampling for condition a sse ssment 

B~sic t o any form of r el i cble sampling i s that it should 

be represent~tive of the populati on a s a whole while not be i n£ 

l n r ger th~n is r e quir ed for a predetermined level of a ccurn cy. 

In Americ::m r anz.e pi1rlanc e, the term "key a rea" is used to 

denote an nre~ of a paddock which may be taken to r efl ect the 

degree o f utilizat i on of the paddock as a whole. Such a 

repre senta tive a rea would ncrmnlly a lso typify t he gener a l 

odaphic 2nd floristic conditions prevailing in the paddock 

over a ll. Sampling sites of the same type a r c required f o r 

cond ition ass es smen t pur poses and d mult i tude of suggestions 

on the methodology of sampl ing fer this purpose hnve been proposed 

and published. Since circumstances dictQte procedures, in the 

mnjority 0 f c a ses i t is l e ft to the assessor to satisfy h imself 

that his sampling assessnent a rea: 

a) Has the snrnc ec o l ogicnl ~otential as the g r eat e r portio~ 

of the paddock be ing assessed. 

b) Has been used to n similar degr ee by tht: g rozing .:mi nw.ls, 

as the paddock a s a whole. 

c ) Is truly r epr e s entative of t he p resent condition of 

the paddock overnll. 
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9 • The ecological basis of rn.ns~ __ judging 

The original concepts of condition, trend and key species 

were developed under the climatic, soil nn<l vegetntion conditions 

of the western rnnges of North America , where assessment systems 

hnve been developed for use in both arid nnd sub-humid r~ngc 

lands as well ns in perennial nnd Qnnual rnngc types. 

In the dcvelopmer.t of systems of range condition and trend , 

the identification of condition clRsses , which largely coincide 

with ser~l stages of secondary succ~ssion, has usunlly f ormed 

the accepted basis of distinction between classes. In this 

context, condition has been defined as " the percentage of the 

present vegetntion which is orir;innl vegetation for the site" 

(Dyksterhuis 1949). 

To employ this a pproach, i mplies firstly that ~ definite 

succession.:-t l p::i.ttern exists in the 0-reu. concerned and, secondly , 

that the "climri.x11 ver;etntion cnn be identified . The term "clima x" 

ns used in condition ~ssessment has the connotat i on of climatic, 

ednphic or physiographic mGximun development of the veget~tion 

::i.nd is generally nccepted ;;is equiv~lent to the "original" 

vegetntion. Experience in the field hns shown th~t the mono­

clima x theory cnnnot be meaningfully applied in condition 

assessm~nt work. 

RRnge sites (types, units) nre regarded ~s ~iffcrcnt from 

each other when: 

a) 

or, b) 

The species composition of their cli~GX veget~tion d iffers 

The productivity differences between them justi~~ 

different stocking rates. 

It is ~enerally found that there is ~ smaller variation 

between the vnrious s nmples of relic ("original") vegetnticn 

on similAr sites than there is within samples of the present 

vegetat ion on the same sites. The relics are the products of 

soil and climate (~ith or without fire), while present day 

vegetation, in the pastoral situution, reflects not only 

environmental influences but, superimposed within these natur~l 

contrcls, the affects of differentinl m~n-in<luced man~gcmcnt 

through comestic stock. 

In environments where the natural climax is forest, 

secondary succession would eventually lend to lower, rather 

_/_5_3_. --
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than higher, carrying capacity in almost all cases. If 

condition classes a r e to be ecologic~lly significant in 

timbered grazing lands, it is necessary to Rsc art~in whP.thc r 

the climax is nn open savannnh or a closed forest, as both 

the ground cover and the grazing value of these two fo r mntion 

usually d iffe! greatly. Many instances have been document e d 

i n which long periods of overgrazin0 have led to spectnculnr 

increases i n the density of shrubs and trees in areas where 

the ori~inal vegetation wns an open savannah. 

~hereas the compos ition and cover of the clim~x mny be 

covered by a single description in most s i tes, because there 

are many types Cand cnuses) of r etrogression, the ch~r~cter­

i zation of deterior ated vegetation or poor condition will 

usually require o series of descriptions. Clements (1 936) 

illustrated the dynamic principle of convereencc, using the 

l ower spokes of a wheel to indicate the numerous pioneer 

communities which might le~d upwards t o n simil~r clim~x 

representing the hub. ~ithin this framework range ecologists 

developed the broP.d grouping of range plants i nto classes known 

as " i ncrenses, decreases or i nvaders", according to their rco.ctJ on 

to heavy grnzing. Whether o r not th~sc terms are employed, 

the ns:::umption that a ll rang e plants ·fn.11 i nto one of these 

classes has proved very useful in range judr ine i n cert~in 

regi ons. 
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10. Inhe rent dynamic features of the Western Queensl~nd situ~tion 

which influence condition assesement sta n dards 

Bec~use c orrect chnrncterization of t he climax is essentia l 

t o any ec olog ic~ lly-based condition as s e ssment system, uncer tninty 

r egarding t he character of climnx of necessity influences the 

c onf idence which may rea sonably be placed in the a ssessmint 

standards set for the are~ c oncerned . 

As refe rred to earlier, west e rn Queensland is subject to 

rcln tiv0ly lar~e fluctuat i ons in clim~te and because the troughs 

and penks of this variation m~y continue for several consecutive 

years , the _ r e cognition of a single type o f stab l e climax vegetation 

is l e ss ~cc eptable than in Dany other r eg ions. The varinbility 

o f the cl i mate of this ~rca hns led to the a cceptance by ma ny 

workers of the view that t he locnl vegetation is not only 

rela tively unstablE: o.nd i n a "state of flux", but t h.?.t it n lso 

hRs no single climax but r a ther n cycle o f climax associ~ti ons 

which is not necessar ily pro~ressive in the gener all y accepted 

ser~l c onnot~t ion. Bl ake's (1938) wor d s are pertinent in this 

r eGnr d : "The point wh i ch is des ired to be stressed i s that r.i.lmost 

throughout Queensland t he vegetntion is of ~n uns table n~ture, 

so that it is frequently d ifficult to state wh~t are ser~l and 

what are true climnx communities. For western Queensland it hDs 

been s hown thnt th e se c hnnges n r e oscilla tinG, not-progressive. 

It is c onv enient t o use the term ' fluctuat ing climax' to denote 

th~t conditi on which appears r e l at ively stoble but which is 

real i ty is i n a sta te of unstab l e equilibri um. A t r ue static 

climnx may never exist • ••••.• The mnjor c ommunities c oncer ned in 

the fluctuat ing climax mny be ter med 'compl ementnry communi ties 

• . ••.. e nch of which is ~ climn x under the existing s e t of 

condit i ons. What these conditions are is at p resent doubtful. 

Rainfall and , since s ettlement, stocking appear to be t wo of 

t he f a ctors c oncerned ••••• Whatcve r the uctuc.l cause i t is 

scarcely necessary to stress the i mportance of the changes in 

r e lntion to the c 0rrying capacity of the country." Blctke qu otes 

the Blue g r ass a n d Mitchell g rnss communities as an example o f 

o fluctua tinG c l i max in western Queensland. 

~s i n many other semi - nrid regions, d istinguishinc between 

the influen c e of cli mP.te (mainly d r ou5ht) and the influence of 

management (m~ inly overgrazing) is a difficult problem in western 

Queensland . The world literature on grazing management in semi­

a rid rG g i ons r epentedl y ncmcnstrates how the qu~nt i t~tive results 

o f management systems are often l~rgely determined by the ch~nce 
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factor of seasonal climate whi~h happened to prevail durin~ · the 

experiment~l period. In western Queensland .the issue is 

cornplic~ted.by the existence of different components of the 

vege t a tion which respond to winter Rnd summer rains resp~ct ively , 

the winter component Cnon- grnss herbs) increasing in importnnce 

in the southern districts. 

11. The prim.'.'1. ry n eed for the establishment of loc~l ;'cc olog ic i11 

b enchmarks" 

From the foregoing it m~y he s uen tha t before nny sy~tem of 

condition assessment can be applied, it is necess~ry to develop 

stnnd~rds concernins the species components of the seral st~~es 

of pl~nt succ ~3siun for each type of site, a s well a s t o define 

"excellent condition" at le.-=ts t in t erms of botonic~l c omposition 

a n d cove r ~nd to asc ert ain whether in fac~ such c ompositi on 

coincides wi th the clim~x for the type of site c onc e rn ed . The 

unusu~lly largo variation in climate in t h is ~rea may neccssit~te 

some modification of the classic ClementsiRn u se of the terms 

" climc=tx11 <lnd "stable". Ho.thc r thRn "seral coIJ"munitics", some 

loc a l e c olog ists c ons i de r prcs unt vng8tntion more ~ccurately 

described in tc:rms of "stngt: of r c·covery" f ollowi.ni: the previous 

climlltic r1isnste r, ~:nd possessing no "st f\hility" in the Luropc~n 

ecologica l sense. 

Clearly some method is required to determine how f nr the 

vegetntion is ~ble to develop floristic a lly and cover- wise ~nd 

then wi thin the range thus established , to i dentify c ommun ities 

(seres) wh ich correspond to condition classes r anging from poor 

to excellent . In such nn invest i gation, a c ompnrison is made of 

r e lic <' reo s of "orig inn l " v er.;etrit i on with .~ rens displ n ying 

different floristic nnd c over vnlues within the s a me type of site. 

In the semi- arid weste r n Queensland situntion the broad site 

types r,ener~lly coincide with t he mn jor s o il types wi thin which 

n number of v~rintions based on drainage differ ences mny be 

dist i nguished. 

The first facet of the present study wns thus concern ed with 

est.:i.blishing which ground cover species occurr ed on the vnrious 

major soil type& r:nd what v<:triDtions in bot.:i.nicc.l composition .:u1d 

cover occurred in snmple nrc~s which had a history of s0me <le?ree 

of protection from overuse, inas~uch as such s.:i.mple arcns exist in 

this region. It should, however, be emphnsizcd that in the western 

Queensl~nd situ~tion, criteria such ns ahun<lcnce of topfe0d end soil 

surface condition should nlso be included in overall rnnrc co~rlition 

assessments . /56 . 
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B. MODUS OPtRANbi OF INV~STIGATIONS IN ~ESTBHN QUEENSLAND 

1 • Study a rea : 

The initiµl facet of the investigntion into the possibilities 

of applying the concepts of "rnnge condition a nd trend" in western 

Queensl cnd concerned decision- maki ng on the study area to be 

investigated. In view of the economic importnnce and geographic 

extent of the nrens concerned, it was agreed thnt the present 

study be limited to the mulgn a nd Mitchell grass country fnllinG 

within the 10- 20 11 isohyets. 

2. Stocktaking of exclosures end other pr eserved areas 

By means of p~rsonal contact with rese~rch workers, district 

advisers, lendinP. .craziors nnd others with a knowledge of the 

loc~l area, a list wns drnwn up of the location of those creu s 

of t:,razing 1'1.nd considered to be ncnr to their "na tur<ll st.-, te" 

in the study aren. These preserved areas had v~rious case 

histories Rnd,for n V3~iety of rea sons,hnd not been fully 

ut ilized i n the past. 

Apart from the above personal contncts, letters requesting 

information on the whereabouts of well preserved grazing land 

were placed in three qestern newspapers and one state- wide 

Agricultur a l newspaper . In addition, enquiries were made from 

Queensland RailwQys, Department of Civil Aviation and the Flying 

Doctor Service about the existence of fenced and protected areas 

in the study nr ea. The Irrigation and Water Supply Commission, supplied 

detailed mCTps of unw~tered Cnnd thus lightly utilized) paddocks in 

the shires ccncerned, while the Department . of Lnnds was able to 

indicat e proper ties which had been lightly stocked for 3 lonr, period. 

The writer then spent several weeks and tr~velled considerabl~ 

distances attempting to verify the existence and case hist ories of 

the preserved areas brought to his attention by the acove mccns. 

In R number of cases furth e r investigation of certain sites was 

termina ted as ~ result of conflicting evidence on the past 

treatment of the Rre~ or indic~tions in the field thAt the site 

ccncerncd was not r~presentAtive or not botanicnlly suitnhle for 

the purpose of establishinr, ecolof,ical benchmarks. 
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It should be emphasized here thnt the present study wns to 

be completed in one yeor and thot should this line of resen r ch be 

pursued, it would be advantoseous to undcrtnke a more searching 

quest for preserved ~reas than hn s been possi ble during the time 

av~ ilable on this occasion. It will be appr eciated that in ~ 

reg ion such as the present study a rea , which has been settled 

since nbout 1870 (and wh ich is very well watered by artesian 

bor es ~nd accompanyi ng drains), genuine r elic areas a r e nlmost 

non - existent while rea sonably well protected a rea s , which h~ve 

hn d the opportunity to develop t o the limit s et by the environment, 

a re rare. 

The writer has r egarded g r azing by wildl ife and the occurrence 

o f sporadic fires as integral facets of the naturnl environment 

a nd as s uch has rog~rded certain completely protected a r eas (such 

as Oestrus Paddock, "Gilruth Plains") as r ece iving unna tura l 

treatment. 
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3. Planning of survey schedule 

Ca) Criteria nnd technique: 

No large scale quantitative surveys of the ground cover of 

the vegetation of scrni - flrid Queenslnnd have been recorded to date. 

In nn attempt to eliminate subjectivity from vegetation recording 

in preserved nreas, plc:.nt sociological criteria which could be 

qucntit3tively measured were used as the b~sis of the survey . 

Of the attributes which can be reliably measured, both botanical 

composition and percentnge b~sal cover are generally a~cepted as 

being measures which nre sensitive to change induced by treatment . 

As shown earlier, there is uGually a direct relationship firstly 

between the dominant species and the density of the ground layer 

cover nnd secondly between the density of the cover and soil 

surface condition , soil loss nnd deteriorntion in general. 

Objective quantitative sompling for botanical c omposition nnd 

bnsal cover wns accepted ns the basis of the first phase of the 

present study. The technique select8d wns the point method, 

as widely nccepted for measuring the criteri~ concerned in semi­

arid grasslands (Winkworth, Perry and Rossetti 1962~nnd ns 

ge~ernlly used in Queensland for detailed botanical survey in 

planted pastures. Bec2use of the size of the ar8as to be 

covered Rnd thus the need for a large- scnle representative 

systematic sample, the usual point quadrat frame or bridge was 

replnced with the wheelpoint appnrntus (Tidmarsh and Havenga 

1955). An aluminium wheel point was designed ~nd constructed 

locnlly. The appc:.rntus r,etve sampling points 57" apnrt and used 

sharpened measuring spokes 3/16" in diameter (the diameter used 

in other point surveys by Department of Primary ' Industries in 

Queensland) .nnd is shown in Plate 14 of Appendix A. 

In view of the considercble volume of r e search undertaken 

on the woody plants of south west Queensland, the present study 

consci~usly emphetsizes the Gr a sses and herbs rather than the 

upper strnta of the vegetation. 

* Winkworth, R.E., Perry, R.A., and Rossetti, c.o., (1962) A 
comparison of methods of estimating plant cover in 

an arid grassland cotnrnity. J. Range Mangt 12.: 194-

196. 
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1.t·J S u.t"J e ,y slLe::::i : 

After consideration of the suitabiiity of all the pos sible 

preserved a rea s brought to the attention of the investigators, it 

was dec ided that the following 36 sites qualified for detailed 

botanica l analysis during t he autumn of 1972; 

1 • Railway reserve 571 rail miles from Brisbane, near Bi er bank 

S i d ing on Charlevill e - Quilpie line. 

2. Railway r e serve 564 rnil miles from Brisbane, near Cooladdi 

Siding. 

3. Railway reserve 556 rc.il mi les from Brisbane, near 

Yallamurra S i d ing. 

4. Railway rese rve 596 rail miles from Brisbane, near Win bin 

Siding. 

5. Ra ilway reserve 581 rail miles from Brisbane, nea r Cheepi e 

Siding. 

6. Road reserve, ndjacent to r ailway r eserve, 587 rail miles from 

Brisbane nenr 'iJinbin 

7. Railway reserve 601 rail miles frorr. 

Coolbinga Siding. 

8. Rai l way reserve 604 r ail mile s frorri 

Creek. 

9. R.:=dlwny reserve 612 rail miles from 

10 . Rnilway reserve 567 r a il miles from 

Bierbank Siding. 

· 11 . Charlcville airfield 

12. Yaraka airfield 

13 • . Stonehenge a irfield 

14. Jundnh common reserve paddock 

15. Ju~dah r acecourse enclosure 

16. Jundah golf course 

17. Windor ah cemetery 

18. Windor ah airf i e l d 

Siding. 

Brisbane, near 

Brisbane near Win bin 

Brisbane nea r Quilpie. 

Brisbane, e:.:i.st of 

19 . "Wittenburra", Eula. Hill paddock, west. 

20. "Wittenburra", Eulo. Walls of China mountain. 

21. "Wittenburra'1
, Eula. North eastern corner of Hill paddock. 

22. "Bluegrass", Cunnamull<:. Back paddock. 

23. "Gilruth Plains", Cunnamulla. South Oestrus paddock r eserve . 

24 . "Gilruth Plains 11
, Cunnamulla. Immediately adjacent to site 23 . 

25. 

26. 

27. 

28. 

"Dingwall", 

"Woodvale", 

" Boatmnn11
, 

"Boatman", 

Nebine . 

Nebine. 

Neb ine . 

Nebine. 

29 . Wy~ndra airfield 

Front 

Hor se 

Mulga 

Mulga 

paddock. 

paddock. 

Density trial, plot A1, 40 trees/ha. 

Density trial, plot B3, 640 trees/ha . 
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31. Railwny reserve, n ear Glen Stunrt ~iding on Blackall-Ynruka 

railway line. 

32. Rnilwa y r eserve, near Malvernton siding on Blacka ll- Yarakn 

railway l i ne. 

33. Railway reserve , between Mnlvernton and Benlid i sidin5s on 

Blackall-Yaraka railway line. 

34. Rnilway reserve, at Benlidi sid ing on Blacknll- Ya rakn railwny 

line. 

35. "Koondoo" stat i on, approx. 75 miles south of Blackall. 

36. "Duneira" stati on, approx. 10 miles south of Black::ill. 

The past treatments, exact l oc n tion nnd photocrnphs of the 

5urvey sites nre presented in Appendix A of this report. 

... 
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4. Exec~tion of Field Work 

(n) Point dntn rcccrdin5 

:i.t en.ch survey site n trnnsect ("run" ) of one hc.lf mile wns 

used ns the sGmplinB unit . This sample gnve a tot~l of 500 point s, 

each of which were examined for strikes on livins plnnts at soil 

level or ne~rest species in the case of no strike being rec or ded. 

The accurate interpretation of the definition of n strike is 

inportant iri both comparing the results obtn ined on va~i ous sites 

nnd in the cornpGriscn of the present survey with possible future 

re- survey3 on the snme sites. The original definitions ns proposed 

for use with the wheel point appnrntus were n~plied throughout 

(Tidmnrsh nnJ Hnnenga , 1955 p 18). 

The sample size of 500 p oints employed in this s~rvey is 

sufficient only to g ive ~n estimate of percent~ge bnsal cove r 

but gives r ·eliable results in terms of fl oristics o f the veget0 ti cn, 

expressed in terms of freque ncy of species as rec orde d fr cm nea r es t 

plnnt dnb .• 

A pilot surve y of the initi~l sita (Sita No . 11) ind icated 

that,while f 0ur independent surveys 0 f 500 point s ench by · 

diff erent workers gnve _r e lati vely l n rge d iffe renc e s i n perc e n t a ge 

ba sal c8ver fi~ures, the b o t a nical composition r e sul t s hns cd on 

nearest pl~nts a~ta were very similar. 

(b) Plant identific~tion 

Accura t e i dentificn. t L -.n o f s p eci e s is bnsic to t h e coll ection 

o f me~nin0ful quantitGtive f i e l d cata in b o t anica l surve y. In t he 

p resent study a considcrnble amount of difficulty was experi enc ed 

in identifying representn tives of certa in g e n era t o s pecies l ev el, 

e;g . Ba ssia , Kochia , Sid3., f,butilon, Ernr;rost i s ~n~ Aristida . 

In certa in c~ses this wns due t o the need f o r taxono~ic 

r evision o f t he cen crR c onc erned, nnd in e t her cases it was 

c a used by the lack o f suitable flowe ring cat eria l f o r id~nt ification 

purposes a t the t i me of surve y Cauturnn). 

For the purpos e of th i s stu dy, certa i n spec i es which have 

both $imiln r hnbit~t r e quirements nnd s i milar ecological statu s, 

we r e c omb i n ed fvr recor ding and analysis pur~oses, e.5. certain 

specie s of Ari st id~, Isei lema, Kochia nn d Bassi a . 
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For field ·icfontific~t:ion ;i. pnrta.b]a (p.Q.:r"l!Janently p1astjc­

covered) set of no.med specimens wns developed, the originals 

having been identified by the Queensland Herbarium, Indooroopilly. 

Unknown species were given standard nbbreviations for recording 

purposes until identification by the taxonomists concerned was 

nvnilnble. Approximc.tely 65 species of grasses and 95 species 

of non-gro.sses were r ecorded in the point survey results , 

excluding those species present but not recorded ns strikes 

or ncnrest plants. 

At each site notes were made on exact position, soil type , 

topography, tree populat ion and history. 

5. Analysis of Survey Data 

Field do.ta were recorded by entering species ~bbreviations 

f or strike ond ne~rest plant observn tions on recording sheets of 

pnper containing 500 squares. The dnta were nnalysed by cnlculnting 

the number of rec ords of ench s pec ies per site o.nd ex pressing the 

results as a purccntage. In this way both floristics nnd c nver 

were reported on a percentage basis. 

As occurs in most · detniled quantitative studies of thia kind, 

there w~s invnrinbly a sma ll percentage of seedlings which were 

to0 immature f or positive identification. These were rec orded 

os 11 Gro.ss seedlings" .?.nd "Herb seedlings" r espective ly ol though 

they seldom constituted more thnn 1% of the b otnnicnl compositio n 

of any site. 

Although it is appreciated thnt onnu~ls cannot be regarded ns 

perm~nent c omponents ~ f the veget~tion in terms of longevity, 

failure to include annuols in this study would c ertainly ·lend to 

en innccurate rec ord of the preRent floristics c f the sites 

c oncerned, particulorly from a f odder prcduction point of view 

when the nutriti on a l importnnc e 0 f genero such ns Dnctylocteniu~, 

Iseilem~ and Aristida ~re considered. 

Although only 36 sites hnve been studi&d, the type of data 

n ccumuln ted is suitable f o r n variety of mnthem~tico.l p r ocessing 

nrocedures as applied in present day numerical taxonomy (Roberts, 

1967). For the i mmediate purp oses of the present investig~t ion, 

h c:.wever, simple computation o f dominants :i.nd sub-dominnnts f or the 

individual sites and groups o f similo.r sites is sufficier.t. 
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By comparinr; the re:-;ul +.s ohtnincd on preserve r~ r1.r0a.s 

with the r e::;ul ts obb'.incd on sample aren.n which hi'. ve been 

subjected to h0~vy ~r~z in~ for continuous lonR period.s, ~n 

indication may be obtained of the decree of chnnce in both 

cover nnd floristics which hRs taken ~lace in thiG recion. 

The present survey results ha.ve been collected a.nd annlysed 

in an attempt to establish some form of ecolocical benchmark 

f or veg P.tation comparison purposes on simil~r sites in the 

future. 

Since no more detailed l ocal site descriptions than 

Northcote' s A tlo.s of ;.ustrnlia.n Soils (Isbel l .E! al, 1967) 

exists at present, until the Frescnt Land Uti l izntion Survey 

(D.P.I. 1972) results are ~vailnble , only broad erou~in~ cf 

sites on a. suporficinl basis is possible, e.c. sandy retl ~0ils, 

heavy clay s o ils, lat critic earths and r ocky dis~ected sites. 

These crou~incs coincide with Northcote's units <lesiCTnated 

<l.S MY4, cc19, MY1, and FZ1 respectively. These symbols 

represent the ~ominant soil s r oup in each of Northc otu's 

mapping units. 

To assist in data interpret~tion and l n t er l ocation of 

sites, cnch site wns photo~raphed and duplicate sets of 

photosraphic records h a ve been filed with the Department of 

Primary Industries. 

Transference of s~ecies data from the survey sheets to 

punched cards, from which species were classified by a 

hierar chial procedure on the basis of individual attributes, 

made it possible to draw up species lists f or use in condition 

assessment. Analysis of the data in such ~ w~y that the 

dominants c ould be extrncted provides an aJditional basis for 

condition ratin~. The term dominance is used here t o denote 

numbers of plants ~nd is· not r e lGteu to ~hysior,nomy. 
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6. Presenta.ticn of Survey Results 

The summarized results of 36 hn.lf rn_ile transects C1.re 

present in the Appendix A givinf, l ocat i cn, sample position, 

descriptive notes c:nd history of e.::i.ch survey .::i.rca.. Phot oer<:i.phs 

of e~ch survey site a.re a~pended and may be used in r elocating 

sites if necessary. 

The number o f species recor ded in ench survey is c orrect 

only to the degree of ~ccur~cy a llowed by taxonomic identific~ti on 

of rcc0rded plants to species l evel. 
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7. Summary of survey results 

Examination of the summarised results of the fi~ld work 

exposes three main find~ngs (See Table 3): 

(a) Basa l cover is relatively low. 

(b) The number of speci es varies greatly b etween 3ites. 

(c) The numerical dominants a re similar on simila r soil 

types (See section D.). 

The bas~l cove r figures tend to be related to soil type and 

average 3.3% on hard laterites, 4.4% on s a ndy red earths, 

1.1% on rocky plateaux ~nd 3.0% on cracking clays. These r esults 

suggest that the lighter the texture of the soil, the gr ent8r 

is the potential b a sal cover which may be expected to d evelop. 

Statistical tests (Tidmarsh and Havenga 1955) indicate th0 t 

the average ba snl c over on sandy red earths nnd lat erites is 

significantly (P = .05) highe r than on rocky pla teous, bu t not 

significnntly higher th~n on cracking clays . 

The number of species pre sent is mentioned earlie r ~s Q 

criterion which has bc~n us~d in conditi on assessm ent s in the 

past by r~nge ~ssessors. The present survey indica tes thn t 

while the rocky plate~u soils support a ground c over consisting 

on average of only 13 speci~s, sandy soils ~ver~ge 20 species, 

clay s oils 25 species Gnd laterites 31 species . 
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Table 3 Summa ry of survey d~tn n t 36 sites 

Laterites % Basal 
· ···-- - --

No.SEeci~s Rock;y Plntea.u No.SEecies j % Bn s nl 

Site No. Cover Soils Covor 

1 27 1.7 Site No.6 17 o.8 

2 33 6.o 20 16 o.8 
3 43 3.2 26 7 108 

--4 . 28 2.0 Av. 13 1.1 
5 32 6.2 

7 30 3.8 Cracking Clays 

10 31 1.0 ISit e No.8 35 2.0 

21 25 o.6 12 37 o.8 
-- 13 31 1.6 Av. 31 3.3 

14 19 1 .2 

Sandy red 19 21 0.2 

enrths 22 25 3.0 

Site No.9 21 3.8 23 29 1.8 

11 27 3.6 24 26 2.4 

15 23 1.2 30 12 7.6 
16 21 3.2 31 18 3. 8 

17 19 7.2 32 17 · 5.4 

18 18 11. 2 33 20 3.2 

25 18 3.8 34 31 3.4 

27 17 5.4 35 I 27 5.2 

28 18 1.4 36 22 3.4 

!, 
--

29 22 3.4 Av. 25 3.0 

l Av. 20 4.4 . 
I~ ; 

; ' 

In evaluating th~ present results , the degree t o which 

the survey sites represent the ma.in vegetation types of west ern 

Qucenslnnd requires exnmina.tion. In general terms the surveys 

cover most of the important locnl types except the ha.rd mulgn 

:.-1.dges where ground covGr is sp.::i.rse .::tnd runoff is very high. 

This deficiency cannot be made .good until suit~bly preserved 

sites ~re brought to the notice of research workers. 

As mentioned earlier, it is very doubtful whether a ny of 

the sites studi ed ccn be cl~imed t c represent pristine o r 

original vegetation for the site concerned. Nevertheless, 

this investigation do~s represent the best data availoble 

for the pnrticulnr situa tions c onc erned at this p o int i n time= . 
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Whereas the contribution of ephemerals to the floristics of 

the samples chosen will vo.ry widely according to senson:1l 

r .:tinfnll, the perennia l cooponents of the b o t a nica l c ompos ­

ition lists may give ~ useful b.:i.sis for future compcris ons. 

The ass essment of c ondition o f ench site wculd be enhanc e d 

by detail ed r e cords o f tre e density, t opfe ed o.voilnbility ~nd 

s oil surfac e c ondition (Rob erts, 1970). Despite · the fnct 

tha t only t wo criteria have been used in this study, it 

should be empho.sized thGt the collection of do.ta on such 

bnsic meosures ns c ov er nnd b otnnico.l composition in an 

objective, quontifie d m~nner fr om l~rge s yst emntic sample s , 

provides reliable bnsic dn t n . The use of close-up stereo 

photography .:i.s c:i.n 01. id t o b c t nnicnl chnnge s (\.'Jimbush et!!_., 1967) 

cduld make a renl c c ntributicn to the plotting of veget~ tive 

changes with time. 

The gr eat e st use could be nnde of the s e surve ys if 

some gua r n nt c e o f c cntinue d pres ~rvati on, or · at l east 

documented trea tment, o f the somple sites c o~ld be obt~ined. 

In summa rizing t h e results o f the field wnrk it should 

be stress6d tha t d espite a conc erted e ffort t o find suitnbly 

protected o r lightly g r a zed n rea s in the Mitchell gr~ss 

cc~ntry between Blnckni1 a nd Longrench (which is on e o f the 

t wo regions ccvercd by the terms of reference o f this 

inve stigGtion), very f ew such sites were f ound. The fi e ld 

work carried out c oncerned only the establishment o f c ovdr 

nnd fl oristic standards for eoch maj or soil type, but did 

not include c ondition nssessrnents in representotive he~vily 

utilized pa ddocks in western Qu eenslo.n d . The latter 

expnnsi 0n of the investigntion requires attention before 

the p otential use fulness of c ondition and trend c oncepts c o n 

be gnuged. This s e cond phn.sc o f the work ~ould include the 

development o f n l ocolly c.dn.pted c onditi .- m o.ssessment score 

c~rd , os is being o ttempt e d p resently in Centrol Australia 

(Lendon, Lotz Jnd. For a n , 1972) . 
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C. STEPWISE PROCEDURE FOR DEVELOPMENT OF CONDIT I ON 

STANDARDS I N WESTERN QUEENSLAND 

1. Genernl 

In North America where the c 0ncepts of r ange c ondition 

nnd trend ·ori ginoted, nnd in South /\.fricn wher e o. simil::i. r 

npproa~h but diffe r ent terminology h a s been used, succcssionnl 

st~ges gener n lly c o incide with product ivity classes. Un der 

such circumstGnces, both s o il pr otection and f o r nge yield 

incrc~se ·with succcssional stage. As ~ prnct~cnl rule-of­

thumb, if the v eGetation cons i sts 0f more thnn 75% of climax 

species, it is classed .as nexcellent", while less than 25% 
climax species is cla ssed a s "poor ". The clnsscs of " g o od" 

nnd "fair" n r t:: u.s ed .'.1.S intermedin tc:s end nll f our ·c l cisse s 

indicate p resent c cnJiti on reint i ve t6 potenti al botnnicnl 

c omposition. 

Bro::i.c11y spec.king, when climo.x veget<: ti on is overgr~ze (! , 

certnin speci e s arc reduced e r even disappear. These species 

a re r eferred t o as "decreasers'' .. Convers ely those plants whic h 

tend t 0 dcminate when the climax is hvergrazed ~re termed 

" increasers" . When overgrazing c on tinues sufficiently l one; 

f or these increaser~ t 0 eventually decline in number, thGir 

pl 3ce is tnken, in turn, by s o-~alled invade rs, which a r e 

often inedible species. 

In c e rtain reg i ons , such cs the Hi ghveld o f . South Africp, 

the climnx vegotation is neither the most pr oductive nor the 

most . desirable . In such inst~nc es, where unp~cductive ( in 

the grazing sense ) woodl and er forest is the climax, rnnge 

condition is not judged simply on floristics of successional 

stages, but r~ther on the proporti on of nutritious, high 

pr oducing , palatable, perenni al and accessible s pec i e s present . 

Th is nssessment is made irre s pective o f the supposed 

successionnl posit i ons of the spec i es conc e rned . ~seful guides 

to c on dition c n n be drnwn up for c VRri ety of range sites by 

including density of the g r ound layer pl ants, litter :anr'l s0i1 

surf.::i.ce cond iti0n nnd percentnge of "desir::i.ble" species 

present . 
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I n i ts s i mplest f urm, th0 fi~ld wor k involved in 

c ondition . ~sse s sment c ~nsists nf t hr00 steps: 

1 . Mapp inc of r .~ni;e sites (or nn.tnrri1 instur c typ0s) 

into un i ts having the same potentinl. V~~et~tion, 

soil nnd t opcgrnphy nll c ontribut e to the hnm03en­

ei ty of r nngo site s ( = "types of c ountry" in \!f . Ql d) . 

2. Sampling bf t he vegct~ti on a nd recor~inc of bctanicnl 

composition , and other criteria included i n t he sc or e 

s heet. 

3. hssessment of p~d<locks ( or s a mples, nrc~ s, provert i e s ) 

on the basis c f c cnditinn clnises. 

2. Pl (mt gr ,-;ups f er c c·ndi t i on assessment in wester n Queens­

lnnd 

Surve ys undert .'.'lken during the presen t invest ic~ ti r:n 

enabled lists t o be dr nwn up 0f t he d0mi nant anct sub - 1ominnnt 

s pec i es which occur in pr otect ed a reas , within each type c f 

ve6eta ti cn or r nnse site. In this c3se s ites a r e differcnt­

i nted r.1ninly .... n t he b."l.sis c· f s c·il differences, e . f. . l ::,ter itic 

r ed earths, sandy r ed earths, cracking cla ys and lithcs als 

( r c cky pl a teau s 0ils ). The numerical dominants ( s pecies 

makin~ up more than 1% botnnic~l c omposit i on) as extracted 

fr cm the botanic~l surveys nr e summarise~ b el ow : 

NUMER ICi'.L DOMINf,NTS (EX SURVEYS) 

Gr<l.s s e s 

1. On Lnt crit es 

~ristida jerichoensis 

Danthonia bip~rt itn 

Digit:trin nmmophiln 

Dicho.nthium s~riceum 

Themeda nustrnlis 

Tripoeon l oliiformis 

Other Plnnts 

jic a cin 1J.neura 

Abutilon sp.o.ff . A. otocarpum 

Bo.ssio. s pp . 

Chenopodiurn r hadinostachyum 

Chen opocl. ium s1'>p . 

Eremophil~ eilcsi i 

Evol vulus .:1,lsinoid.es 

Fimbristylis d ichot omn 

Goodenin luno.t.:i 

Heliotropiurn tenu ifolium 

Kcchin spp. 

Minuria i ntegerrimn 

Si da sp. 

/?o. 



-70-

Aristida contorta 

A. jerichoensis 

Danthonia bipartita 

Eragrostis eriopoda 

Enn~apogon polyphyllus 

Triodia basedowii 

3. On Rocky Plateaux 

Amphipogon caricinus 

Eragrostis ~riopoda 

Eriachne mucronata 

Neurachne mitchelliana 

4. On Cracking Clays 

Aristida latifolia 

Astrebla elymoides 

Astrebla lappac ea 

Brachyachnc convergens 

Dactyloctenium radulans 

Dichanthium sericeum 

E~ngrostis setifulia 

Iseilema spp. 

Panicum queenslandicum 

Sporobolus actinocladus 

Abuti1on spp. 

Boerhavia dif~1sa 

Cheilanthes sieberi 

Evolvulus alsinoides 

Kochia spp. 

Portulaca sp .aff.P.olArurea 

Sida spp . 

Eremophila bowmanii 

Eremophila latrobei 

Kochia spp. 

Minuria integerrima 

Sidc:i. sp. 

Abutilon malvifolium 

Atriplex muelleri 

Bassia spp . 

Boerhavia diffusa 

Chcnopodi um spp. 

Cyperus bifax 

Desmodium spp . 

Goodenia spp. 

Hibiscu s trigonum 

Malvastrum spic~tum 

Minuria integerrima 

Phyllanthus maderasp~tensis 

Polymeria marginata 

Portulaca filifolia 

Portulac~ sp.aff.P. oleracea 

Rhynchosia minima 

Salsola k a li 

Sida spp. 

Solanum esuria le 

Trianthema triquetra 
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The lists of dominnntG rec0r~ed in the protected aru~s 

mny or mny not be truly representative of the he r t;·,ccn11s 

layer in its most well developed stnte. Thcs0 surv0ys cnn ­

not claim t o h:;.ve qurmtified the floristics of the ' 1climl).x',' 

but do give nn indication of the quantified relations b e tw00n 

the 11desirnble" species v1hich nre poter.tio.lly import.-:nt on 

ench major soil Cand thus pasture) type in this regior.· 

(Compare Appendix h with Tab l e 4). The surveys indi cate 

whnt contributions individun l spec i es nre capnbl~ of rn~king 

in terms of both bas~l cover nnd percentage of botnnic0l 

comp0sition . Whil~ th8 absolute vnlues for these bosic 

criterin will vary from ycnr to yenr on the s~me site, 

p~rticulnrly ns n r esult o f the response of ~nnunls to 

sc~son~l r~infall , the ~erc&ntnges rec orde d for the pcrenni~l 

. fodder plants nre the only quantitative st~ndards o f fl oristics 

of the pastur e plnnts av~ ilnble for this region nt preocnt. 

3. Ident ificnt i on of 11 desir.:-.ble'1 species c.nd key species 

Dcspi te the shortc omings o f th0 l1.V:1il-::tble 11 st.:\nd.:\rds 11 

of p~sture potenti~l, a nd the qunlifica~ionc which peed t0 

nccompany the use m~de 0f th e field surve y dJt~ , on ~ttcmpt 

ho.s been m:i.de to group the grasses into 11 volue clnsses' 1
• 

By m~king ~ study o f the existing litern ture on th~ pl~nts 

cif the aron c oncerned, it has been possible t o devel op ~ 

punched c nrd index on the vegetntion. The cords were 

punched f or perenniality, productivity, s o il associnti on, 

moisture requirements, ncceptability to nn imnls, frequ ency 

en overgroz ed nreo.s o.nd chemic~l c omposition. The 80 grn ss 

species which h~ve buen included in this cnrdex ~r~ appar0ntly 

not yet all well documented in the litera ture n s for ~s the 

.:-.bove attribute s are c •;ncerned, thus t en-cat ive estir:1C'..tes h;;ve 

had to be mnde c oncerning the ~cceptability to st c c k o f 

c ertnin spec i 'es. 

By categorizing the individual species Con the ~nsis 

of perenniolity, ncc e~t~bility nnd productivity) into 

"desirable" a nd "less desirnble" classes , scme f o rm of 

objec'Cive distinction bet~een the better gr~ssea nnd th& 

other s hos b e en orrived nt. The t a bula t e d i nformation en 

tho sb gr3sses which ore of general occurre nc e 0D each of 

the mn j or s o il types of this oren is given i n the following 

'I'nble 4. It shculd be str ess ed th2.t the informnt i cn summed 
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up in this tnblc is th P. cr) l l :it.<=> r~ r P.c::;1il t cf n study of t he 

avo.ilnble puh1 i.r,hecl knowledge on the 0r a ::;sos ~ vii..: ~rn Prt . 

Th"' "wrks of the foll~wing authors ho.ve been included: 

Allen, 1944; Anson, 1965; Ba iley, 1902; Bendle, 1948 ; 

Biddescombe, 1953; Blake, 1944; BreRkwell, 1923; Burr, 1955; 

Bur rows and Bea le, 1970; Condon , Newmnn and Cunningham , 1969; 

Ebcrsohn, 1964; EwRrt, 1917; Everist, 1935; Everist, 1958; 

Hubba.r d , 1~28; L~xarides, 1970; Mai den, 1889; McBarron, 1955; 

McDonald, 1908; Mocr e, 1970; Newman, 1969; Perry, 1962; 

Pur cell , 1963; Purcell .:i.nd Lee, 1970; Roe, 1941; Siebert, 

Newman nnd Nel s on, 1968; Snook et al, 1965 ; Wilcox , 1960; 

1.'1halley, 1968; nnd White, 1935. ll. number of these s ourc es 

hnve been summ~rized by Cameron (1961). 

Since published infor~at i on on the attributes of the 

non- gr nsscs of this area. is lnckine , only the Grnsses have 

been empl oyed in ottempt in5 to a rrive o.t key spec i es. 
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T.-:blc.: 4 F.v-lu: t i . ·n = f ,~r.-ss C' ·eci \...s _c !~ :: r -- ctt.:ristic r. f the: 

r.i ·, in s il ty· ·0S in v•,:st...,rn ._-~u,_;::;rwl . ·nc~ - -- - ---·- - ----:-J----- _ _ .. __ ·--------- -·· 

1 • L-•.L.~:itic ·'3'- ils - - · --·-·--~------'" 

. ______ ,.-., __ -- '"-- -·-···---------- - - ------·--· -- - -.. T-·- ·- ·--· 

.. m_.'h i J"c:r; 1 • • n c:ric i !'lus + 

:·.ris t i · ~ "'. c ntc ·rt :. + 

.. ristV·'.. jt;rich :·0n s is + 

Cymb -. ... ... gc-1n. ( b t (;c.tus + 

D..-:ctyl ncten ium r .•'~Ul:ns + 

D:1.n t h«.ni:i. b~~ :.;.rti t .,_ + 

Di ch:--.nthium sorice um + 

Di .:; i t .-:: ri .-. ':n1JT1 .. J11h il~--.. + 

Di r,i t .-;ri:< br · "~m e i + 

Br::-::,r r:st i s ,~ 1 r .. :i.::;.:-. t .. : + 

Er0.~~rf'stis v r i ,.. ;·: ~ . ~ft + 

.~.;r·:.; .:r ' .'st i fi l ."' cun.--.ri."'l + 

:Cr·' ;~rcs t:i. s : ·;' rvi fl f_ r ...... + 

Eri .-.chr.v :· uJ. c h (; ~-1.·;." + 

. ' .::.nn c::--. ~;: r.:·;i; · .n ~ · ; · J. :v:.·b y J. l u 6 -!· 

Bul.c li-!. ful v -. + 

i'! c ur' .cchn0 m :!. t c n c 11 L· r: .-~ + 

i'icu r 1.1 chne rr.unr :1i + 

P:i.nicum :'.ec • 'm ~= · •s i tum + 

'.l'h0mcf..". .'."\L1st r .;.lis· + 

Th c r.10 · ~.:: :1vcnnc e~ + 

T r n.gus ."'.ust r -.li<'.nus + 

Tri 7 1 ~ ,~~Gn L l iifcrrnis 

_J~--
* Pe:r = i 'crcnni.<li t y 

O\'vrgr :: z 

·.ccc;·t 

H , L, :-:- n c1 L 

Pro cl 

= 

= 
= 
= Pr -/ucti v i ty 

I Ovur .L • ~., ' I I 1 • j.;. ir::t,)r 

!~ L H f·) L h• ~ b ;_ t ."' t 

+ + 

+ + + 

+· + 

+ + + 

+ + + 

+ + 

+ + + 

+ + 

+ + 

+ + 

+ + 

+ + 

+ + + 

+ + 

+ + 

+ + + 

+ + 

+ + 

..L + 

+ + + 

+ + + 

+ +. + 

+ + + 
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?. • ;~·: n·lv Rer' _.·,<:ils - - -''-- - ---- - --- ---

--- - ---- .. - --- .. --- ---· --· .... - ·-· -· .... ·r-----I 

S 7)ccics I P i,,,..; r . * Over :.ccej)t Prod . Mo i ster 

.-'.n n Per e rnz Ir M L H M t h~bi t :.'. t 

i. rist i <1::. b r c-wnic:i.n <'. + + + 

f.. ri.sti rb c ,~n t :--rt,~ + + + + 

i.risti r'.:-.. inr,r.~tn + + + 

Dr ; c hi:. ri :::i. gilesii + + + + 

Br ..,_. chi :'.r i ;t j_l il ir,~r.: + + + 

Br ...... ch i '\r i:i l'l"iliifor mis + + + 

ChJ r,ri s ·' ich:'.n thl) i <1cs + + + 

Chl c ris i" C C tin.-. t -, 
{! 

+ + + 

Chrys Oj_)c;r;on f:-:ll::tX + + + 

C :';'1ll b 0110r;on obtectu s + + + 

n.._ctyl octen i ur:1 r.:o.dul~n s + + + + 

Dr"nthcni.-, b i~J:rti t.--:. + + + 

Di c;it.:i ri<'- .~mmc,;.ihil .:i. + + + 

Dizi t .:~ri ..,_ b r mmei + + + 

Enn c.: ;~ cir, on .-:i.vcn-ccus + + + + 

Znnen}.'C·[:'~n :;:1oly:i_1hyllus + + + 

Er D.cr ,)stis e l cmcr.t:1 + + + 

J;rP.f.1 ... r.st is e1 ... j C·~·' o(\~t + + + 

Er~· ~-rc, st is 1<'.cunari: '. + + + 

:'.!:r .-,Gr cstis >'l rvi fL.1r " + + + + 

Brircc lmc :'.r i st i r1 C'le + + + 

Eri .:-,chno helr.isi i + + + 

Neur.:c chne mitchellia n:-i. + + + + 

i';eurr,c hne muel lcri + + + 

?cinicum ,, ec nm;·_,osi tum + + + 

f':-..s r::<lirlium cc.nstrictum + + + 

f!e r otis r r:r r1 + + + + 

Themc (J.::c ~ustr:1lis + + + + 

Tric·d i o hns0cl("IWii + + + 

Tried i n :-.1~ r r in.;:t.'1 + + + 

Tri })OSCn l oliiformis + + + + 

Tri rnphis moll i s + + + + 

-----· ----- ---------
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3~ Jacky Platcnux (lithosols) 

,,mrh i ror·c'n c.'.'ricinus 

Er~~rnstis eriapod~ 

Eri3chnc ~ucronota 

Nctir~chne mitchcll i cna 

Pe r. Over 

f,rn. Per e;ra.z 

+ 

+ 

+ 

+ 

:.c· r.:P(.it 

H H L . 

+ 

+ 

+ 

+ 

r . ·-1 
P1·or'.. I·foister 

,. ·- L h:-tbi t::. t .. ~ , l ·-
+ 

+ 

+ 

+ + 

- -·- -----·--- ------ -·----. --·-·- ··--- ------...-----~ 

Per . Cve r _·.cc e ~'t. Fro·:i . F~·ist er 

:.nn . l"cr f':rr\Z H N L H r·; L h.:i.. ~)it::\ t 

;.ristirln l:'..t ifoli,<:. + + + 

,.strcbl:'. clymoi-:1 c s + + + 

:.stru bl :". ln 1~ l>.'1 c e c".. + + + 

i",5trebl;1 i1e ct in ,. t .-, + + + 
i' • .strebl;: squr~rrosa + + + + 

Bothriochlc: \ ·::; \'![~rt i::tn<~ + + + + 

Bothriochlon bladhii + + + + 

Br:cchy[-1cim_e cnnverr, ens + + + + 

Dr~chi:--:Ti.:1 y~ ~ , ~ ~ +' " -- ~ - + + + +· "Hl J...J.. .L.J.. .L u..1..-: : ..1... .:, 

Chl c.ris 
. , . 

aC1CU .J..['cr1S + + + + 

Chloris d i vn.ric~: t.:i. + + + 

Chl0ris p ect i n .:.t::t + + + 

Chloris trl.inc n.t c\ + + + 

Chloris sc:'.. ri os.?. + + + 

Gyno•lon •1<J.ctylon + + + + 

D<.•.c tyloc tcnium r.:-~dult•.ns + + + + 

Dich::m thiur.1 s e ric iu:n + + + + 

Di) lilchne r,iuclleri + + + + 

Digi tF.J.ri,?. f"cfl'linC!Jli ila -1: + + 

Ennenpop:cn nig:ric::rns + + + 

Enne£1.ror;on :;::i o l;,-~ >l1yllus + + + 

Er<J.P,r cAtis tenellula* + + + 

Br ngros t is mi cro c .:i.rp;,_ + + + + 

Er ar;r c=s tis ~;;:o. rvi flurr.t + + + 

Er agrostis s et i fol i <'.'. + + + 

Er .:i.gr osti s l c 1:t occ.rl_J<:>. + + + + 

Eracr c stis ten e llul::t + + + 

Er .::>.r.;r(.:stis x e r oph i ln. + + + 

Erioch l o.:i. > seu.:'.o<'.c r c tric hrt+ + + + 

Eriochloa c..ust r~t li onsis + + + + 

* = !· ,ja12onica 
contd . 

I 
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Cracking Clays Contd. 

Per. 1 flvPr /. ~ce~>t . Prod. t-!o i ster 

_-_ n n - I''.,. - ,:r.;~ ; II t-i L !I E 11 h:-:t ;J ·it.<\ t 

~,: ,:11 i n,,··h l f\: 1 turnerana + + + 

!7:11] ·11 i . l :t'nl vn + + + + 

It== L'i 1 ,-,w~.t :3 :··1) • + + + +. 

r .. ~ r·t o..-:hJ. nt' d i c it;it.. + + + + 

Pnni cum 1~ ec c1ri; ~ osi tum + + + 

;· :1!1. i CUl"I "h . • 
.~ uncei + + + 

Pani c um whit-.;i + + + + 

Po. .s~.Jttl i .: i um Globoideur.i + + + + 

Sporobolus r.. c t inoclnt~us + + + + 

S1;)orobolus r.~ i tc:1t:llii + + + 

Sporobolus car oli + + + '. 
l 

1.Cher'"!ed:-~ aven~c e0 + + I + + 

Tri;io;_;on l ol i iformis + + + + r 
! 

·~~ rir'.\ph is mol l i s + + + + 

,_t pr esent, t oo little inform.'ltion is n.v:cil:J.ble on the 

reC'.ction of l oc::tl plnnts to ~.: r·1 zin~~ to octermin e 1.'!hich spec ies 

nre incrcnsers an~ which a r e ~ecre~scrs . H6wever, if . 3uch n 

clQss i fic~tion is desired , t~o nppro~ch es m~y be used . 

F'irstl:: , 1l.c f0lin.tion studies c 1: n inc1ic.-..te 1:;hich s;;ecics .--re 

unable to ~ ithstnnd i ntensive ;r~z inc nnd which c onsequently 

m'\y be expect ed to dccrense ~nd ul tirn~tely ~isnp~e~r under 

continuous (jr<'lzing . .:: econdly, n.ro .-;~ of ;~ r:1zinr-; l <'lnd which h['_Ve 

been clifferenti.clly t re:•_t\.:<", for i'nown ::icriorls c~n be hctnnicnlly 

s urveyed r·:ni thei r floristics corn pn.r ed with protected or well 

~reserved orc~s ~ith in the snmc type of site (or s0il, in the 

~resent c~se). ~lthough c~re shoul rt be tckcn to ~nke nllonnnc0 

f or the effects of climatic vnri~bility in rnckinc the nhove 

compll.ri sons , tho l ntter !'.'!e t hori i .5 like:ly t o be t he m0r e useful 

i n mnny c~scs . ~he form0r · n0tho~ h~s the ad v~ntase of i soln ting 

t~ o defolin t ion effect from th ~ cli~~tic effect, but m~y lecd 

to .1. ifficul ty i n extr~tpol0 tinG t o the- . f i e l r"l s itu,, tj_on where t he 

effects of tramplin~, drought ~nd insec ts require rec ocnition. 

•· s2~rch for s turty arc~s of kno~n mnn~gement history ~s 

thus required before exi s tins inform~tion in western ~ucens­

l~nrl c~n be expnn<led to the dec r ee required for a me~ningful 

~tte~~t to be made to ~ake condition naAe ssments locnlly. 

~t ~~ e S~Qe time it should be Atre~sc~ that strictly s peaking , 

present con 0ition n~cd not nccess~rily be the result of 

mnnnecment, but m~y reflect r~ther the cu~u1 ~ tiv0 effect of 

the climatic history an: the occurrence of ch3nce ecologica l 

.. 
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events such :ir; flrP.s, l ncuc;\.. "'tt.nck, terrrii+,... nct ivity and use 

by wil J life. In particul.<i.r, the jnflnence of · :i nsects en. the 

.ecosystem of semi- arid Austra lia may ecsily be undcrst~tcd . 

Frith (1970) is of .the opinion that the effect of termites, 

~nts And g r nsshcppcrs is "probably of greater significanc e 

tha n th'1. t of the vertebrate f a una" . 

Extra cting the main _groups of grasses from the tabulat8d 

information , the following lists of possible key species have 

been drawn up for each main soil type, based on perenniality, 

a cceptability (estirr.ated palntab~lity); production and 

gener a l abundance (the other s tated attribute of key species, 
I . 

i. e . r easonnbl e r e sistnnce to g r a zing , is not known a t present 

a nd canno t be used in their selection at this sta ge): 

1. On Lo.terites 

Danthonia bipartit~ 

Dichanthium seri~eu~ (moist sites) 

Digitarin ammophila 

Digitaria brownei 

Erasr ostis eriopod~ 

Eulalia fulva (moist sites) 

Neur a chne mitchclliana 

Neur a chne munroi 

Panicum decompositum 

Thened~ .:tustrnlis 

Themeda avenaceo (moist sites) 

2. On S~ndy Red Soils 

Chrysopogon falla x 

Danthonia bipartita 

Digitaria ·ammophila 

Digitaria brownei 

Eriachne aristideae 

Eragr ostis eriopoda 

Neurachne mitchelliana 

Pnnicum dec ompositum 

Themeda australis 

Triodia marginata 

3. On Rocky Plateaux 

Eragrostis eri opoda 

Neurachne mitchellianQ 
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Astrebln squarrosa (moist . cites) 

Bothriochloa ewartiana 

Chlbris aciculnris 

Dichnnthium sericeum 

Digitaria ammophila 

Eragrostis setifolin 

Eulnlia fulva 

·Pnnicum decomposi tum 

Sporobolus actinoclndus 

Themeda nvenacea (moist sites) 

The l~ck of quantitative information on the nttributes 

of individual species,at the present level o f knnwle~ge, 

clearly necessitates the use of some "intuition" in drnwing 

up the above lists. Under the circumstnnces, key species listed 

should be regarded a s no more than a b~sis for further critic~l 

investieation and a pointer to gaps in curr~nt knowledge. 

Considerinc th~ prop osed use of key species in management 

decision- making , it should be reiterated tha t theoretically 

key species should be less palatable than the very palatable 

"sacrifice plnnts" (if these are present at all). The main 

use of key species is, ns defined enrlier, to act as a barometer 

of proper use level, i.e. the correct level or intensity of 

grazine of the key species is accepted as the correct level 

for the vegetntion as a whole. Alterno.tively overgrazing of 

the key species indicates overgrazing of the vegetation 

(paddock) as a whole. 

In o.ddition, the proportion that all the key species 

(together) make up of the overall botnnical composition 

should be directly related to the total forage yield of the 

vegetntion. If this is not the c n se, the key speci~s have 

been chosen inc orrectly. Apart fr om botn~ical c ompositi0n, 

the vi~our of the key species should reflect the general 

state of health of the vegetation. 

The practicability of these a pplications of the key 

s pecies concept in asses~ing c ondition and trend cf grazing land 

in weatern Queensland may now be considered, assuming that 

in pructice not more than five key species . nre employed . 

The species listed nbove all qunlify in bro~d terms f o r use 

as key species; h owever, further information is requ ired on 

.. 
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r elntive acceptability ~nd ability to wi thstnnd defoliati on 

befo!'e "short lists" of the 2- 4 inrlic;;i.t l)r key sp0cies r.i. r e 

f inally sele cted f o r tr i nl c cndition ~ssessments in the fieln. 

4. Charncterization of successionnl stR~es 

Referring to the definition by 'Pa rke r (1954) as stated 

earlier, c on dition classes n r e essentially succcssion a l stages 

as influenced by grazing, while the most healthy state of the 

vegetnt i on is an optinu~ state for soil stability, pasture 

quality and vcgetnticn development. Theoretically, this 

im plies the dr awing uv of stnnd~rds o f floristics, cover, 

vif,our ~n~ soil surface condition for each site type (grczing 

l and type). Site ty~cs ~re differentia~ed on the basis of 

d iffe rences in bot~nical c omposition of their clima x es nnd 

on inher ent product ivity differenc e s l arge enoush to j ustify 

differ ent pot enti~l stockinj rates. 

The effect of se0.s0nnl r _n infa ll in cleflec tine successional 

development in this region hns been ref erred to earlier 

(Evcrist ~nd Maule, 1952) . There i s evidence thnt, depen di ng 

on th o ~mount and sen.son of rainfa ll following over grazi ng, 

c l earing or b urning, alternat i ve s pecies or Gr oups of species 

may dominnte in the years following such treatment. If the 

same duplicity applies to seral development f ollowing spelling 

c f degr aded ar~as, then s o~e form of multiple but pnr n llel 

s ucc essi onn l pntter ns may exist. Ecolosicnl studies on e~ch of 

the ma jor soil types of western Queensland should clnrify this 

importnnt issue nnd i n view of the universality of sernl 

development, it mc..y be e xpected thnt p r edictabl e successiorial 

patterns d o exist , irres~1ecti v e of whether the final st;i.ge is 

stnble, fluctuating or cyclic. Numerous Aust r a lian writers 

have inferred thnt s e ral d evelopment operates in semi-arid 

nr eos (Anders on, 1941; Bl ake, 1940; Burrows, 1971; Chippendale, 

1963; Griffiths D~vies, 1955; HGll et a l, 1964; McTaggart , 

1936; Moor e , 1960; Moore, 1969; Nunn, 1960; Osb orn , 1928; 

Perry, 1968; Pidgeon and hshby, 1940; Roe nn<l All en, 1945; 

Sui jdendor p , 1955; t'/ ilcox, 1960; Will i am s, 1968~; Williams 

e t a l, 1969; ~"finders, 1936 anC. Wood, 1936). Severnl writ ers 

hav e published detailed successi onal patterns in wh i ch the 

status of the plnnts c oncerned is des1gnated (Beadle, 1948; 

Costin, 1967; Ebersohn, 1967; Holl a n d and Moore, 1962; Jessup, 

1951 and Davidson 1954). t e c od r ecent exampl e o f sernl 

p~ttern d i agrGms is given by Moore (1970). 
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In n.ttcm1•tit1p; ti') j rlPnt i fy l):"'\rtic ula.r plants with 

different stnges of deve~opmcnt of +.he vegctnti nn, jt is 

neces~~ry first to specify the charnctcrir.tics typical 

of the members of e~ch stage, or at least of the t wo 

extreme stages. Pioneers are universally typified by s ome 

or all of the following features: 

High seed production 

Production of light (windblown) seed. 

Ability to germina.te at high or wide range temperatures 

Ability for seedl;i.ngs to survive · ~esiccation 
. . 

Fast growth rate 

Short life cycl~ (annual , ephemeral) 

Prostrate growth habit 

Small size of plant 

"Climax" species on the other hand are generally l ong-lived, 

persistent perenninls which .are able to dominate the vegeta.tion 

nnd control _ the entry of seQsonal annuals. These clima x 

plants often possess most of the f ollowing fentures: 

Ab ility t o establish nnd complete ecesis in nn exis~ing 

colony of pioneers 

Ability to form ~ relatively dense perennicl cover 

Deep widespread r oot s ys t em 

Abil~ty ~o survive dr ought and utilize hi5h moisture levels 

Taller grcwth hn.bit thnn most loc~l ephemerc.ls 

Although local information on mnny of the above fea tures is 

deficient o~ fragmentary, the following successional pa tterns 

(T~ble5 ) have been drawn up on the basis of the writer ' s 

short term observations. Clearly further study of the local 

situation will lend to ~ number of modifications in these 

proposed sernl posit ions of individual species. 
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T~ble 5: Su~~ested seral patterns i n westerh Queensland 

1. On La terites 

"CLD:'IA~" 

SPECIES 

Arnphipogon caricinus 

Cymb opoL,on obtectus (postc)jm~x) 

Dnnthonia bipnrtita 

Digitnria nmmophila 

Digitaria brownei 

Dichanthium s ericeum 

Eulnli n. fulvn 

Neura chne mit~helli~na 

~hemeda nustralie 

Themeda avenacea (postclimax) 

T l 
·--- ----·---- -------- ------, 

PIONEERS 

Eragr ostis eriopodo 

EraGr ost is lacunaria 

Erinchnc pulchella 

Neurachnc munroi 

Pa nicum decompositum 

Aristida jerichoensis 

~ristida c ontorta 

Dactyloctenium radulans 

Enneapogon p olyphyllus 

Tracus australianus 

Tripogon l oliiformis 
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Chrysopogon fall~x 

Cymbopogon obtectus 

. Dnnthonia bipo.rtitn 

Digito.ria ammophila 

Digito.ria br ownei 

Neurnchne mitchellinnn 

Themedo. nustralis 

Triodia bnsedowii 

T . I d " . t rio in m~rgina n 

l 
Aristida browniann 

Chloris dich~nthoides 

Ennenpog on nvenaccus 

Eragr ostis elongata 

Eragr ostis eriopodn 

Eri~chne he l msii 

Panicum decornpositum 

r 1 
Arist i dn contorta 

Aristidn jerichoensis 

Brnchio.ria spp. 

Chloris pectinato. 

Dnctylocteni um r ndulans 

Ennea pogon polyphyllus 

Erinchne nristideae 

Perotis rarn 

Tripogon l oliif ormis 

Trira phis mol l i s 
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3. On Rocky pl a t enux 

"CLIMAX" 

SPEICES 

PIONEERS 

hmphi pogon caricinus 

Danthoni a b ipa~tita 

Eriachne rnucronata 

Neur achne mitchelliana 

I l 
I~ Aristida jerichoensis 

; Erogrostis eriopoda 
I 

1 
Arist i do contorta 

Enneopcgon polyphyllus 

Solanum ellipt i cum 

Kochic.. s pp . 

ii0liotropium tenuifolium 

Euphorhi n drummondii 
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Astrebla elymoides 

f.strebla lappacea 

.Astrebla pectinata (rare) 

f\.strebla squarroso (pootclimRx) 

Bothriochloa intermedia 

Dichanthium sericeum 

Eulalia fulva 

T l 
Chforis acicularis 

Eragrostis setifolia 

Eragrostis xerophylla 

Panicum decompositum 

Sporo~olus actinocladus 

i l 
hristida latifolia 

Brachyachne convergens 

Chloris truncata 

Dactyloctenium radulans 

Enneapogon nigricans 

Iseilema spp. 

Sporobolus caroli 

l ' Tripogon loliiformis 

. 1 
Atriplex muelleri 

Bas sia spp. 

Boerhavia diffusa 

Portulaca spp. 

Salsola kali 

. Sida spp. 

Solanum esuriale 

Threlk.eldia proceriflora 
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Table 5 includes non-grasses only in certnin c~s es. 

In some cases · certciin woody plants oppen r to act as both 

pioneers and climax species nnd with the inform0tion 

avail~blc it is not possible to allocate mnny of the species 

to r:-.. scral position. In the cnse of the gra sses, it is 

doubtful whether certain species can. be grouped ac~ording 

to discrete classes since in several cnses the distinction 

between pioneer and sub-climax plants is not clear-cut • 

. '-"" _:.. ... - ' 

·._, --
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D. EVilLUJ\.TION l..ND DISCUSSION 

H.:iving presented and summnrizod the results of the fi eld 

work, certain basic essentials stipuln t ~d ea:rl i .flr under section 

A.6. tJPr crequisites for successi'ul applicntion and i nterprC't ­

ation of condition assessment" require. evaluation. 

Firstly, both the field surveys and the information 

from the iiterature indicate that it is possible to identify 

certain combinations of . plants which are mor e productive tho.n 

others, ba sed on the attributes shown in the foregoing t~bles. 

Secondly, observJtion~l comparison .of the protected 

survey sites with adj oining areas wi th a known history of 

henvy utilization suggest that both botanical compositi on 

a nd c over ca n be ch~nged by the trea tment which is .applied. 

(t comparison of Site No. 30 , managed intelligently with 

s heep, with neighbouring areas is a particularly good 

illustration of the e ffect of treatment on " r ange condition" 

notwi thstandi ng large clim.:itic fluctuations) . 

Thirdly, the inform~tion accumul.:ited indi cates thnt the 

c ond i ti cn cr iteria empl oyed may well be used to deduce, nt 

leost pa rtially, past treatment and to guide future mnnogement , 

if only in terms of the need for spelling aimed at seedling 

regeneration. However, an unquRlified answer cannot be given 

to the question of whether a caus~l relation has been establish­

ed between ma nagement and cond~tion, by this study. · It would 

a ppea r that the ground layer 'of vegetation is relatively more 

prone to drought effects on c ertnin soils than on others. 

Fr0m this it moy be inferred that the comparative influences 

of dr ought and management, on current condition of the natural 

grazing ·land, vary between · soil types. 

Ref erring ba ck to the questions which require answers 

before c onditi on a ssessments can be made (S ee "Appro:lc h t o 

~cological inv.esti.gnt i ons on condition and trend."), an 

attempt may now be made to answer these. 

(1) The current dominants in normally grazed communities 

hau - ~ot been quantified in this study and await documentat i on. 
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(2) The species which could or should cioinin.<"t.te hnve 

been identified nnd recorded in limited s;::i.mples of each 

major grazing land type. 

(3) The · data required to determine which speci&s are 

present under continuous use in ench grazing land type can 

be obtained only by extensive field surveys of western 

Queenslnnd. 

(4) The species which could or should be present a re 

indicated by the survey results. These data, repr&senting 

5.00 readings for floristics - and covering a total distance 

of 18 miles, are a meaningful record of the over~ll quantit ­

ative relat i ons on plant numbers as they occur today. It 

is true that many of the sites surveyed are not ~n ac~urate 

\' refl.ection of potential vegetation development on the soils 

6o~~errt~d. At the same time, it would be difficult, in view 

·f the~·1ack of more suitable protected sites, to demonstrate 

alternat·ive conclusions on the basis of numerical data. 

(5) The possibility that vegetation has changed since 

stock were introduced cannot be shown from the survey site 

data ns such, however, a cursory examination of adjoining areas 

suggests that initiation of the type of surveys suggested 

under (3) abov e would expose tr&atmeni effects. 

(6) The ways in which the vegetation mny have been 

chnnged would emerge from the above- mentioned surveys of 

heavily gro.zed areas. Without wo.nting to for go the results 

of such c cmpar at ive surveys, the writer ' s observations in 

western Queensland indicate n general dec r ease of pnlatable 

perennial grasses lending to either a lower total ground c over 

or replace~ent by nnnual grasses nnd her bs, depending on soil 

type and rainfall. The numerically important species in 

overgrazed arens are indicated in the tabulated information 

from the .literature presented in Tnble 4. 

(7) · · In distinguishing stocking effects from drought 

effects on the vegetation, documented histories of comp~rable 

sites are required. In the cnse of certain of the survey sites, 

sufficient information is available to differentin te the 

effects of knoWn grazing treatment from the effect of climatic 

fluctuations. 
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(8) The d8uree t o which tho vn rious species ~re 

'1tilized by .:1nimriJ F; h:1G 'c;c cm vx t .1.·"ct0d 3..nd summariz ed frcim 

ez:i 0ting informRti on. 'I'his information cm. the ernsses is 

presented in the f oregoing tables. SimilAr informn tinn on 

the non-R~asscs is less c ompl e t e. 

(9) Rclnt ive productivity data is defic i ent nnd a t 

present productivity can only be estimnted from the relat ive 

morphologies of the species c onc erned, as indicated i n the 

t~bles of grass vnlues (Table 4 ). 

(10) The nutritije vnlues of local grass species have 

been summn~ized ab?ve 1in tabula r form (Tabl~6) from available 

published dnta but the . majority o f plants have n ot been c·hem ..: 

ic~lly an~lysed Qt this stage . 

Table 6 Chemicnl Ccmpps ition o f o selection of Gr asses of 

western Queensland U.llen, 1944; Siebert il al, 1968; 

N ewrn.::m , 1969) 

Species 

Aristida contorta 

Astrebla elymoides 

~strebla pectinatn 

Br a chynchne c onverg ens 

Chloris acicularis 

Dactyloctenium rndulans 

Danthonia b i partita 

Digitaria ammophila 

DiCTitaria brownei 

Enneapogon polyphyllus 

Eragrostis eriopoda 

Eragrostis setifolia 

Er agr ostis xerophila 

Eriachne helmsii 

Eulalia fulva 

Neurachne mitchelliana 

Pnnicum whitei 

Themeda austrnlis 

Tragus austr ali anus 

Triodia basedowii 

~ripogon l oliiformis 

Triraphis mollis 

% Crude Protein* 

8 (5-11) 

12 (6- 19) 

5 (4- 7) 

15 (10-20) 

8 (5- 12) 

10 (5-15) 

16 (16) 

7 (3- 12) 

5 (4-7) 

6 (5-7) 

4 (3-6) 

6 (4-8 ) 
6 (5._7 ) 

13 (13) 

7 ( 7) 

18 (18) 

12 (5-20) 

4 (3-6) 

9 (5- 13) 
4 (2-7) 

10 (9- 12) 

10 (10) 

% Crude Fibre 

25 (24-27) 

27 (26-28) 

25 (20-30) 

20 ( 17-23) 

· 23 (18- 28) 

33 (23- 45) 

26 (23- 29) . 

28 ( 26-31) 

28 (23-32) 

27 (24- 31 ) 

26 (25-28) 

18 ( 13- 25) 

28 ( 25-32) 

20 (19-22) 

* The figures r epresent nnalyses o f each s pecies on various 

I 
I 

s oil types a nd at various 3 r owth stages. f,ver age _percentages a s 

well as the range of values quoted a re g i ven in the table. 

' 
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By and large the data for chemical composition a re not 

sufficiently comprehensive to allow for tho use of t his crit8rion 

in grouping the grasses in value classes. Present research 

into the digestibility of the grasses concerned should assist 

in such a classification. 

(11) The most important poisonous nnd toxic plants are 

known and have been documented in the past. ~ list of such 

plnnts is presented in To.ble 7 • The abundnnce of toxic species 

may be . included in a criterion of condition and in the sites 

exami ned in this investigati0n the genera which attai ned 

important pror erties were (i) Cheilanthes on lnterites and 

(ii) Solanum, Portulaca a nd Threlkeldia on cracking clays. 

Table 7 Genera. of western Queensland plants which include 

species known to be toxic to stock 

Trachymene (T. ochracea) 

Tribulus (T. terrestris) 

Zygophyllum (Z. spp.) 

Cheilanthes (C.sieberi) 

Nicotii na (N. glauca) 

Sola num (S. spp.) 

Pimelea (P. spp.) 

Oxalis 

Portulaca (P.sp.aff .P. 

Ercmophila (E. spp.) 

Isotropis 

Swa.insona Cs. spp •. ) 

olera.cea' 

Euphorbia (E. drummondii) 

Phyllanthus 

Senecio 

Xanthium (X. pungens) 

Cucumis Cc. rnyriocarpus) 

Threlkeldfo. (T. proceriflora · 

·Trianthema · (T. triqu,etra ) 

Sarcostemrna (S • austra le) 

.Indigofera 

Crotalarin Cc. spp.) 

Cassia (C. spp.) 

Goodenia 

(12) The perennial plants cnpable of constituting a 

relatively stabl~. ground cover are known and are indicated 

in the tnbles. 

(13) The combinati ons of ground layer plants which .:.r e 

likely to yield the. highest sustained animal production ha ve 

b een drawn u p a n d liste d a s k e y specie s for each mnj or soil 

type . In the mulga countr y, the importa nt add itiona l fnctor 

of t opfeed c omplica t es this ~spect of c on dition a sse s sment. 

It will b e nec ess~ry in drawing up c rite ria nnd s t nndnr ds 

f or c ondit i on a sse s s me n t i n mul ga countr y to decide en opt i mum 

dens i t y of topfeed a b ove and bel ow which c on dition va lues 

decrease ( See Section ~ . 3 (d)) . 
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{14) Whether the desir-Gd c~ination of plants coinc.id.es 

with the 11 climo.x11 vegetation appears to 'htry--wit.h- soil type• 

In practicnl terms, the answer to this ques~ion is not always 

i.nw.ortnnt, provided the most productive botanic<:i.l composition 

Cscre, stage, species combination) can be recognized and 

management procedures conducive to its mnintenance or · deve·lop­

rnent are known. Briefly, it appears that the mulga country 

often develops beyond the most useful stage while in t~e 

Mitchell grass country this danger apparently does not exist, 

in terms of botanical composition. However, in terms of 

projected canopy cover\ it may be that a full Mitchell grass 

canopy does in fact go beyond the most productive stage. 

The basic questi~ns of which species are .the desirable 

(key) species and how far is the present vegetation removed 

from the 11potcntially'best" vegetation can thus be only 

partially answered at this stage. However, even when more 

comprehensive survey and laboratory data are available, 

condition assessment would not necessarily be practicable 

in western Queensland. Wherever condition assessme~t is 

applied, certain formulation problems arise, c~ncerned with 

the choice of condition criteria, the intensity of s ampling 

required for assessment, the scales of values to be used in 

a condit i on score sheet and the differential weighting of 

criteria. These problems are procedural details which need 

to be decided upon in the knowledge of local vegetation and 

soils. 

The decisions made on the above details are important 

but are not basic to the overall acceptance or rejection of 

the centr al philosophy on which condition assessment is based~ 

The two fundamental qu estions which must be answered are: 

Ca) Does the vegetntion exhibit a predictnbl~ successional 

pattern of development? and 

(b) Can the stages (ser es) of development (succession) and 

degradation (retrogre~sion) be identified on a botanical basis. 

If a predictable sequence of dominants is not part of the 

dynamics of the vegetation concerned, then the stage or 

position of any current botanical composition cannot be 

determined. This in itself is not . important, but in such 

an unstructure d. vege tation neither the effect of grazing nor that 

of spelling could be determi4ed or predicted . Thus, although 

condition in the immediate context can be gauged from current 

b otanical composition, unless the present symptoms can b e 
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used to infer pnst treatment influences and t o halt 0r 

modify these where they have been detrimental, cundit)0n 

assessments ha ve no menningful appljcnti0n. In this sense, 

the present study is ~ par allel to the e~rly medical rbse~rch, 

in which the terms of r eference wer e "to investigate the 

possibilities of the application of the concept of hunan 

tempernture''. It was poss ible to construct a thermometer 

(condition assessment tool) and it was possibl~ to record 

the patient's temperature Crnt ing score cnrd) with this tool. 

However, this procedure is fruitless unless (a) the recorded 

temperature (assessment) is known to b~ a symptom (result ) 

of a causol p~ocess (scrcl development) a nd (b) that this 

symptom can guide in decision- making (management) in remedying 

(manipulat ing) the patient's (resource ' s) ill health. 

Circumstantial evidence on the existence of successi onal 

patterne in western Queensla~d does n ot facilitate the problem, 

already referred to, of identifying ~nd separ~ting the causal 
• roles of b oth m~nagement and climatic fluctuati ons. The 

~bility to isolate management effects on botanical composition 

~nd c ov er is necess~ry i f the advantages and disadv~ntages of 

differenti~l stocking r ntes, seasons of grazing and types of 

animn ls ore t o be exposed by ec ological mensurcments of the 

resultant vegetation. Similnrly, the accura c y wi t h which the 

effect s of animal manipulation options on future vegetation 

trends can be predicted will be very low unless c limatic 

contributing effects can be distinguished from management 

effects. 
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E.__SEMI- ARID PASTURE MANAGEMENT IN AUSTRALIA - NEEDS AND POSSIBILITIES '---··-. - - -·--- - -- -·-~--------· ··--· ·---...;..;. ______________ _ 
1. Introduction 

The need for a more serious consideration of management 

possibilities . is exposed by the foregoing review of the state 

of much of Austr alia's semi-arid grazing lands. While no 

Australian philosophy on semi-arid pasture management has been 

developed and no systems widely recommended as in other similar 

situations i n the world, many local workers have generalized .on 

the need for some type of maintenance/reclamation procedure to 

preser ve the production potential of these areas. 

The overview which follows aims to consider the following 

facets of vegetation utilization: 

( a ) evolutionary a~pects of the vegetation, 

(b) changes due to grazing, 

(c) carryinb capa city, 

(d) needs fo~, and aims of, g r a zing managem~nt, 

Ce) establishment of basic principles of management, 

(f) r e sults from experimental grazing systems,and 

(g) practical recommendations on property man~gement. 

I n reviewing the present status of knowledge on world 

ecosystems, Odum (1962) concludes that grazing is one of the 

moGt important practical problems facing mankind; yet little 

is known about the actual s ituat ion in natural ecosystems: 

" '..'!ell- ordered and stable ecosystems seem t o have numerous 

mechani·sms which prevent excessive grazing of · the iiving plants. 

Sometimes, predato~s appear to provide the chief regulationj 

sometimes weather or li:fe history characteristics (limited 

generation time or limited number of generations of herb i vores) 

appear to ex ercise control. Unfortunate ly , man with his cattle, 

sheep and goats· often fails to provide such regulation with the 

result that overgrazing and d eclining productivity is apparent 

in l a r ge a reas of the world, especially in grassl ands 11
• 

"While introduced gr asses and legumes are useful in the 

b etter rainfall zones only a limited number is showing any 

promise where rainfall is s canty. This being t he case, 

we should judiciously stock our native species to mai ntain 

the present populations and also to encourage them to spread; 

it would be a national calamity if the native gr asses, many of 

which natur e has endowed with drought resistant capabilities, 

... 
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disappeared from our low rainfail zones, because there are no 

introtiuce1i · grru>Rf'!'i which could entirely replace them", (Anon• 

1956). 

Beadle's (1948) classic work on the natural pastures of 

western New South Wales emphasizes the extent · of deterioration 

and the need for vegetation management in semi-arid areas: 

"The solution to the erosion problem in our dry grazing areas 

requires the maintenance or regeneration of adequate vegetation, 

particulariy perennial vegetation. More recently, Ebersohn 

(1967) has made a strong case for priority to be given to 

"cheap methods such as ecological pasture management" in the 

sheep- producing semi- arid regions of Australia. 

In evaluating the possibilities of applying management 

principles evolve~ in o~her countries, to Australia, Perry 

(1968) points to three differences between Australia's arid 

rangelands and those of the other countries: 

(a) The short history of use by domestic stock in Australia. 

(b) The total government ownership of Austrniia's arid lands. 

(c) The lack of opportunity to apply seasonal or nomadic 

pastoral systems in Australia, due to land tenure, 

distances and topography. 

Unlike certain other semi-arid countries where the herbaceous 

flora has evolved under intermittent heavy grazing by migratory 

herbivores (Roberts, 1971), Australian natural pastures in general 

do not possess an inherent resi"stance to defoliation (Osborn, 

1928). In this regard, Anderson (1941) states, "Some of our 

grasses, however, n?tably Danthania bipartita, Erasrostis 

eriopoda and Neurachne mitchelliana, have buds which appear to 

be better protected from grazing by the fact that they a.re very 

close to the ground or nre situated j_ust below soil level". 

(Although this opinion needs to be verified, a study of the 

differential tolerance to grazing of the potentially dominant 

grasses in the semi-arid pastoral areas should be a high 

research priority). 

Management in the past has been aimed almost sG~ely ~t 

attaining maximum animal production often at the expense of the 

basic pasture resource, the requirements of which have been 

neglected. Moore (1969) raises a point of prime importance 

when he states , "The apparent rapid recovery of depleted range 

after rain (Dorothea Mackellar's 'filmy greenness that thickens 

while we gaze' B.R.R.) encouraged graziers in the belief that the 
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range· could .not be permanentl:y-damased~ and. unfo1 tuna:ti:ly, this 

vi.uw Mtlll (1 X ir.ii.ri in rH>mtr qu;1rtl1rc:;11 • It il.l Lhi. writf1r' 1> 

opinion that demonstration of the val i dity or otherwise of 

Moore ' s above statement is ur gently required at this stage 

.in the determination of research priorities in pastoral Austr al i a. 

It appears .that the inconspicuous , and often slow, change in 

botanical composition is not always observed by producers or 

animal- orientated advisers . This situation has led Moor e (1969) 

to claim that the drier areas of AustrG.lia have been " l argely 

neglected by ecologists, and graziers have had little guidance 

in the development of s ound management practices". 

In this regard , the time fact or is of great importcncc 

since both natur al s ources of ~eed of good fodder plants and 

fertilit y are becoming l ess favourable with time. · In certa in 

areas the stage has been reached where , as Villiams (1968) has 

shown , exclusion of s tock gives no positive reaction in the 

.abs ence of desirabl e species suitable f or col"onization of 

degraded sites. 

In an outline of management options for the pastoral 

zones, Williams (1970) asks, "VJill graz ing by sheep at this 

time, or some other t i me at a particular stocking i ntensity, 

ca use deterioration , or lead to improvement i n the pasture 

components o.f most value?" Williams assumes that perenni al 

forage plants nre essential in carrying breeding animals from 

one period of rainfall to the next and continues as follows: 

"Most pastur_-es that have been heavily utilized w·ill have lost. 

or have ~ reduced number of, plants of species susceptible to 

severe gr azing pressure . Further, there may hnve · been an 

incrense in the number of plants · of species toler nnt to the 

r a nge of poor grazing regimes, or unacceptnble to the herbi vore. 

The first type of species are ' decreasers' and the second type 

arc ' increasers' . Ultimately successi on will proceed to the 

disclimax stage where grazing manipulations pr oduc e no ~orth­

while effect i n florist ic terms . The plant s pecies remaining 

in such a pasture are those which have survived many previous 

droughts and c oncurrent s evere graz i ng by s heep to a point 

where the sheep di ed. However, i f succession (retrogr ession? 

B.R ~ R.) has not proceeded far, it is possible that deferment 

routines could l ead to enhanced pasture producti on and to more 

stable animal production. New procedures , added to those which 

produced a particular assemblage of plants, may lead to further 
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change, but in n new d irection, e.g. r api d de-stocking and 

re- stocking, deferred o r rota tional. g r a zing, grnin feeding , 

fertilizer a:pj;;licRtion". 

Perry (1972) has recently re-e~phasized that basically 

the influence of g r a zing on rang.eland ecosystems is determined 

· by three main factors: 

I • ) \1 

( ii) 

intensity of stocking, 

distribution of stock, nnd 

(iii) season of use. 
I 

Perry mainfn ins tha t a lthough deterior·;tt i on of n::ttura l pnsture 

in Australia · is often equn t ed with overstocking, in many cases 

the d~mage l has proba bly been caused by p~or distribution of 

stock, or grazing at the "wrong seRson" , rather tr·_an by too 

many stock . Accordine to Perry (1962) it is known tha t g r Gzing 

during drought, when the fo dder plants are dormant, has littl e 

e f .f ect on most per enni nl c r .:1sses, but that they e r e '' r eadily 

damGi;ed during th e early g rowing period". I'his e;ene r <:t l principl e 

has long 9een accepted in North America (Lnycock, 1967) and 

South Africa (Roberts, 1965). 

To attain stnbility, nn d t hus mainta i n long term 

production from any ecosystem, it i s necessnry that the animal 

b iomass be in equilibrium with plant product i on . In some 

ecosystems, the bioma ss of wildlife which c~n snfely be 

supported ~ontrasts sharply with the biomass of domestic 

stock carri ed, ~s shown by Sharkey (1970). The evi dence 

(~eadle,1960 ) indica tes that the s emi- arid vegetation of 

Australia evolved under r e l a tively light use by g razing a nimal s , 

except near perma nent wnter holes. This f a ctor, in conjunction 

with evidence on natural fires following good seasons in 

enrlier ye~rs , should be c onsidered when solutions to the 

problems of overer azing nnd bush encroachment a r e sought. 

In this regar d, Ebersohn (1970) states, r;No evidence is 

ava ilable to substa ntiate the cla i m th~t the v egetation (o f 

Australi a's a rid zone ) hns evolved under a mi g r a tory use 

re5 ime, nor h0ve systems of r otationa l g razing demonstrnted 

any rea l superiority over fre e i:;r az i rign. 

S ithin the semi- a rid pastoral ecos~stem, the anim~l is 

the only f actor wh i ch lend& itself to economical short- term 

manipulation. Th i s includes t h e b r eed, the type of anima l, 

gr azing pressure ond g r .:iz i r..g system (Perry, 1962), which 

· in turn includ es sea son o f grazi ng and leng t h of b r az i ng and 

~pellinc ·perio<ls. 
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Many stocking ro.te trials .i.n .the _.sou.them -·districts of 

Australia hnve shown production mid economic returns to increase 

with increased stocking rate . There :is e'vidence (Anon. 1967 

p.8)° that, in south-western Queensland, the opposite may hold, 

and recent studies by Childs (1972) in the black soil area of 

south western Queensland support this latter evidence. 

Perry (1962) states that graziers tend to err on the 

side of attempting to obtriin higher short term production, 

but that "administrative authorities who view land ns a long 

term ~esource wisel~ l l~nn on the side ~f.conservati.~n". This 

certainly cannbt be said of the authorities responsible for 

the Wc:i.rrego country, lif Heathcote's (1964) graph ~f official 

cnrrying capacity figures o.nd actual stock numbers over. the 

lo.st century are c onsidered. 

Griffiths Davies (1955) maintains that t he exploitative 

phase of settlment of the semi-arid areas has been replac~d 

by "c. cleare r realization of the importance of maintaining 

the perennial dominants of the association in a vigorous 

condition, ·and the r ate of stocking has everywhere been 

markedly reduced, though there is still too heavy a grazing 

pressure in many instances". This latter opinion is clearly 

borne out by Ratcliffe (1937), Beadle (1948), and Chippendale 

(1963). Griffiths Davies (1955) points out that while over­

grazing is harmful , moderate grazing may improve the vigour 

of certain semi-arid pastures, as demonst~ated by Osborn, 

Wood and Paltridge (1932) in the saltbush country of N.S.W . 

Improvement of pasture.s as a result of stocking is also 

recorded by Ebersohn (1967) who postulates that in .the Mitchell 

grass area stocki~g may hnve a beneficial effect on the moisture 

relations of cracking clays• 
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2. Western Queensland: 

The impoxtaAce of pasture maintenance in south-western 

Que·ensland is clearly recognized in some circles, as evidenced 

by the recent statements of Ebersohn and Lee (1972)~ 

' "The necessity to ensure the continuing welfare of the native 

grazing lands is accepted as self-evident •••••• Their sustain·­

ed productivity commensurate with physical resourcelbiotic 

environment equilibri um is an ever present challenge •••••• H 

While not advocating any rotational or spelling treat­

ment in grazing management of western Queensland, Everist 

(1967) considers ·that . the maintenance and improvement of 
I 

important plant species ~equires; 

( i ) conserva tive gr a zing during "normal .seasons" ( b,ased on 

a rainfall expectancy considerably less than the 

arithme tical averag e), 

(ii) the r emoval of anima ls during major drought~ , and 

(iii) avoida nce of r estocking during the first few weeks of 

plant growth following drought-breaking rains at which 

time pasture spec i es are at their most vulnerable 

sta ge. 

Entwistle (1970 ) stat e s tha·t, "Continui:ty of produc tion 

from Australia's rangelands de p ends upon the conservation of 

the plant community, or the manipul~tion of the ( existing ) 

community t o form a more desirable community. Development 

is thus a matte r of obtn ining full utilization of the pastures 

by ensuring they arc available to the grazing animals a nd th~t 

they can be protected periodically from grazing". Apar t from 

periodic prot ection from gra zing , the intensity of defolia tion 

is important, a nd of the various gra zing manipulations a va il­

nble, the American "tnke ha lf; leave h a lf" approa ch , in the 

opinion of Ebersohn (1 970) , i .ncorp6rate s a t lea st sonie fea tures 

of sound grazing management. 

Eve ris t and Maule (1952), while stre ssing t h e primary · 

c ontrol which climnt e ex e r t s on weste rn Qu~ensland' s pnst ur e s, 

poi n t to the poss1b l e r ol e of management within th i s vnricble 

environment: " While semi- a r id Qu eenslan d has· <:!.l ways been 

subje ct t o p eriodic d r ou gh t s, the introduction of d omest i c 

a nima ls, r estricted to circumscribed a r eas , brought an 

important n ew fac tor i nto the ec ol ogy of the r egion . In some 

cas e s this biotic f a c tor has been decisive i n i n duc ing drought 

c onditions". Th ese authors make nn unusu n l statement on the 

desirnbility of r educing plnnt dens i ty : "The dens ity cf plant 
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cover cnn be modified to some extent by grazing, mowing and 

burning. In sen.sons with very wet summer months the soil is 

soaked to a considerable depth, and a very luxuriant growth of 

grasses and other plants results. The in~rease in plant 

density brings about increased transpiration and therefore an 

increased rate of remov~l of soil moisture. Some of the 

moisture in the subsoil c~.:n be conserved by reducing the plant 

cover, either by grazing or by mowing. In extreme cases, 

burning may also be used, but the deleterious effects of fire 

may be serious enough to offset its advantages. Whatever means 

are employed to reduce the density of the plant cover , the e'ffect 

is to decrease the rate of removal of water from the soil and . 

thus allow the pasture to remain in good condition for a longer 

period. If the removal of leaf is too ~rastic, the plants may 

die due to exhaustion of their food reserves, so in applying · 

this practice, judgement based on appreciation of the 

principles involved is needed. " 

In south- western Queensland management aimed at main­

taining optimum tree density is of particular importance. 

Beale (1971) has attempted to develop the perspective required 

to translat~ tree density and productivity data into general­

ized management recommendations. As has been shown in other 

parts of the world, Beale ' s study supported the finding that 

even relatively low tree populations (below 40 trees/ha) hnve 

a very significant in:fluence on e round cover production. 

Burrows and Beale (1969) maintain that while future 

short term recordings of permanent transects in the semi-arid 

mulg~lands of western Queensland are not expectec to reflect 

marked changes in perennial species composition, the densities 

of the more palatable (woody) species could fluctuate mnrkedly 

and would depend on climatic conditions, grazing pressure ·and 

management. 

It is not necessary to reiterate the role of topfeed in 

the drier areas of pastoral Australia, as has been stressed by 

countless local writers. What is necessary to stress, is the 

central position of grasses in the diet of animals, even in 

the driest regions. Chippendale (1965a) has accumulated 

quantitative data to demonst~ate that even in Central Australia, 

in wet and dry times, " 75% or more of the plants eaten (by 

cattle) are grasses". This proportion rises to 100% after 
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good rains, while non-grass herbage is usually less than 10% 

of the diet, although the herbage and topfeed are important 

i n supplying nutrients which grasses nre deficient in. 

Chippendale 1 s (1964) original report showed that topfeed 

rarely made up 20% of the plants eat~n, and usually less than 

Mitchell g r ass management is rather different from that 

of most other semi- arid areas in that Mitchell grass country 

is (a) virtually treeless and generally free from timber 

problems, except in marginal Gidyea areas, and 

· (b) it is usually completely rlominated by Astrebla S?ecies. 

r:hat little has been written on maintenance and management 

of Mi tchell grass in western Queensland is summarized below. 

Because su.bdivision of properties into vegetation units 

is usually not practical (Roe and Allen 1945) .and because of 

the pature of the rainfall, imprope~ use of Mitchell grass 

on properties having other types of p~sture i s to be expected. 

Means of reconstituting such pastures is therefore desirable. 

Sccdlinc reseneration following reasonable seasonal 

rainfa ll will be largely dependent on the seed reserve present 

in the soil at the time of the rain. It is not unreasonable 

to expect that such seed r eserves would be low. In a depleted 

pasture most regenerat ion in . Mitchell grass, in the first 

year at least, would be expected from vegetative growth. 

Such vegetative growth would be expected to increase seed 

supplies given satisfactory rainfall ~nd pasture spelling to 

allow maturation of seed. 

Fo~ slightly deteriorated pastures such a method should 

be satisfactory. For severely deteriorated pastures in which 

the seed source has been depleted,a longer term progr amme 

would be essential for 1ull pasture reconstitution .because of 

the impracticability of artificial reseeding. 

A programme of str~tcgic pasture spelling as part of 

continuous vegetation management may ensure thnt at ~ost times 

a satisfactory reserve seed supply exists in the soil. ~ith 

reasonable seed reserves in the soil pasture vigour should be 

maintained even in ye~rs when r a infall is slightly below average . 
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Vegetative regeneration of Mitchell grass is initially 

dependent upon carbohydrate reserves of the root stock. If a 

root stock is subjected to continual overgrazing for a number 

of ye:>.rs the carbohydrate reserves would be low. This would, 

of necessity, involve spelling of the pasture for the duration 

of active growth during the first year. 

The regeneration of degraded Mitchell grass pastures is 

therefore dependent upon at least occasional spelling for at 

least a full active growth period. From observations, many 

Mitchell grass tussocks, apparently dead~ are capable of 

r egenerating, given satisfactory soil moisture and unimpeded 

growth (Everist, personal communication). During th:i,s phase 

of active srowth, seedling establishment ccn also occur. 

Thus, in a single short period of pasture spelling a return 

to a· more stable p:;.sture can be ob fained. For scv~rely 

degraded pastures, however, spelling during active growth over 

a number of seasons may be necessary. 

It is,thercfore, necessary for th~ pastoralist to 

recognise p~sture deterioration early in order to avoid the 

need for long recovery periods. Throughout the literature, 

there is a notable lack .of information on the effects of fire, 

soil erosion and carrying capacities in Mitchell grass country. 

lil~ston (1963) reports that many Mitchell grass pastures subjected 

to fire have· developed into Aristida latifolia (Feather top wire 

gra~s) areas. He main ta ins that Mi tche_ll grass appears most 

susceptible to fire, particularly when. a large bulk of dry 

matter is present. However, Purcell and Lee (1970) reported 

that the population of Astrebla. was stable during fire treatment 

applied over five yeers, aimed at elimination of ~· latifolia. 

Of i mportance in this instance is the fact that for the duration 

of this trial rainfall was well below average. Entwistle 

(personal communication) maintains that cocl fire, as would 

occur in low rainfall years was not damaging to Mitchell grass, 

while in years of good rainfall the resultant hot fire would 

cause damage to Mitchell grass. 

The sce.rcity of information available on the effects 

of erosion may reflect the overall stability of Mitchell grass 

pastures. ~bile pedestalling of old tussocks is noticeable 

on badly degraded pasture, it appears that erosion losses on 

more stable pastures are small. 

The lack of information on carrying capacities is 

significant and is probably related to the inherent variability 
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of the rainf~ ll. The problem of estnblishinr th ~ c~rrying 

cnp.-icity of Mitchel1 r;ra~:Hi pn.stures i s t~umnm1·it1cd )) y ll o lln ud 

and Moore (1962): nif stock numbers are - regulated to a series 

of favourable seasons their maintenance on pastures through 

a drought is either not possible or puts such pressure on the 

native pastures that severe oversrazing and stock losses result. 

If stock numbers are such th~t maintenance through a drought 

is possible, only a small proportion of the pasture growth is 

utilized in favourable seasons". Under the circumstances 

stocking rate should be seen rather as a variable r a nge , t han 

as a set number , and unle s s feeding programmes are resorte d to, 

some degree of variation in animal numbers to meet sea s onal 

fluctuations in fodder production is indicated. 

3.Gcncral Aims: 

Noting the similarities in the forms of deterioration 

which have taken place in arid areas all over the world, 

Moore (1959) has concluded, "The probiem of managenent, 

therefore, in many arid areas may be essentially one of 

mai_ntaining a favourable balance in the proportion of paL~tabl e 

and unpalatable species11
• 

Moore (1969) puts the essentials of arid zone rnnnagement 

i n the following terms: 11 
•••• The principal ob jective of 

management must be to maintain or re-esta blish conditions 

suitable for the regeneration and survival· of useful species, 

so as to permit continued utilization and to prevent ~rosion. 

Management systems with such objectives undoubtedly meµn 

under- utilizat ion at pnrticular times and season _of the year" . 

~ithout suggesting the physical improvements or 

manipulation par ticulars 9f how management ~hould be applied , 

Chippendale (1968) maintains that, as in New South ~aies 

(Leigh ond Mulham, 1966), proper management of arid C~ntral 

Australian pasturGs, would a im to vutilize t h e annua l specie s , 

particularly while fresh, but not to overg raz e t h e- perennia l 

species". Chippendale ( 1968) based this conclusion on 

quantitative diet studies which demonstrated t hat both t hese 

.. groups of plants played an i mportant r ole in cat tle nutrition . 

Perry (1 962) maintains that t h e dua l ob j ectives of range 

mana gement , namely production and conse rvation , ~re incompatib l e 

and that the basis of manag ement s h ould be a compromise. This 
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supposed incompatibility reflects what may have been a basic 

f a llacy in Australian evaluation o f g r a zing systems (rotational 

or def~rred) as applied to natura l pastures. Unless a grazing 

system was able to g ive a higher yield of animal products th~n 

set stocking did over the relatively short experimental periods 

employed, they wer e dee:mcd t o have " no advanta ge". This 

assessment is only partial a s it does not consider the central 

a spect of stability and long term productivity maintenance, 

as shown in South African comparative trials, when continuous 

grazing gave good results for the first 15 years o f the 

experiment, then entered a peri od of progressive collapse. 

4.Devclopment of Principles: 

In .anri.lysin[ tho factor-s of importance in the 

manag ement of natural pnstures, Davies (1946) was 

one of the first to identify the need for rcsonrch on the 

basis of vegetation ma i n t enance. The two factors considered 

to be of grentest i mportance in grazing management we r e: 

"(1) deferment of grazinc at critical stages , for exampl e, 

after opening season~l r~ins or at s eedi ng, and 

(2) the adjustment of the rate of stocking to the optimal 

level for the vigorous survival of the i mportant fodder 

species" ( Gri.ffi ths Davies, 1946). 

It was stated at that time, that it was not continuous g r a zing 

as such, that was t he principal factor in the overgrazing and 

weakening of desired spe~ies , but the temporary or continuous 

overstocking of the pastures . Evidence supporting this 

opinion was published by Roe and Allen in 1945, based on their 

research in semi - arid Queensland. Dnvies (1946) 

states,"The r emedy ( in ca s es of overgrazed lond) is to be 

sought along the lines of a djusting the grazing _pressure at 

the critical growth stages of the important component species; 

or the reduction of grazing pressure over a number of seasons 

a nd perhaps permanently" . 

In applying deferred grazi ng, stock would have to be with­

held from' a certain area during critical stages for one or 

more seasons and would be <1.llowed "temporarily to overgrnze 

other a r eas" {Davi es, 1946). It was recognized th.:t t 

the critica l g r a zing pressure (both the degree and the time) 

would vory between the d ifferent types of natural pastur e on 

large properties. The Mitchell grass, mulga and ironbark 

• 
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a.ssociation.s of s emi-ari d Queensland are . q uoted l'l.S exar:iples 

of sue~ distinctive types (Roe and Allen, 1945). The r esponse 

of these associ~tions to the same rainfall wns recogniz ed as 

being quite different. Although controlled crazing of the 

VRrious nssociat i ons according to their critica l growth stages 

wns being applied to some extent in practice, the immedi~te 

welfare of ·the stock, rather than the less obvious behcfits 

to the pasture's long term productivity, was the m~in determin~nt 

in stock movement. 

Vihile Davies (1946) emphasized that the success 

of deferred grnzing in Austr."llia 11still rema ins · obscure", the 

need for paddocks was accepted: "The subdivision o:f a gr .:tzing 

property so that the different pasture a ssociations are 

separately fenced would therefore appear to be the best 

approach to control of the grazing an ima l , r ather than attempt 

to divide for rotRtional grnzing" ("Rotational g r c:tz ing" wns 

distinguished from "defer!'ed gr azing", the lRtter bcint:; ~ 

"chnngi ng of the r ate of :;;tocking during part o f the g rowing 

season'' - B.R.H.). 

~ithin the unpredictable environment o f semi- arid 

Austr~liR, r ange m~nagement needs to be flexible so that it 

c~n be adapt ed to the. ever- changing ecological situation. 

The required management must be applicable to the pl a ce and 

time concerned, and a knowledge of present and past treatment 

are r equired (Perry, 1962). For this purpose the condition 

and trend of the ecosystem needs to be a ssessed . 

5.Systems: 

It is claimed that "virtually no -v1ork" has be.en done in 

Australia on the effects of r ange management practices such as 

"spelling, rota tion , seasonal grRzing and periodic i ntensive 

grazing" (Newman, 1971)0 It is further mainta ined tha t, 

i 1There is little practical evidence that producti on advantage 

will accrue from specialized grazing systems as compared to 

set stocking patterns" (Newm13.n, 1971). At the same time, 

however, there is consider~ble evidence that pastures can be 

modified by gr azing nt particular times and by spelling as 

shown by Leigh and Mulham (1966). At present the possible 

usefulness of grazing systems may be in (i) developing special 

purpose pastur es, (ii) in encouraging ~nd discouraging 
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particular types of plants and (iii) in reclaiming overgrazed 

areas (Newman, 1971). 

Myers (1972) has recently reviewed the effects of various 

grazing systems on Australian pastures in general. As with 

his predecessors in management reviewing (V:heel.er, 1960; 

Arnold; 1969; and ~illoughby , 1970), Myers finds little 

evid~nce to justify the capital and labour required to prncticc 

rotntion~l rGther than continuous crazinc. In simil~r vein, 

Good<tli (1970) cstimntes thu.t in the semi-arid situation , 

subdivision and rotntion~l grnz ing would yield only smnll 

adv~ntngcs. Over ;:. wi de. range of pnsture types ::end enviror.ments, 

the evidence sucgcst~ thnt systems of manage~cnt, other thnn 

continuous grnzing, are unlikely to incre~se gn.ins. Myers 

states flatly, 11No experiment to date ·(1970) has est<:rblished 

. that rotational grazing of a pasture le~ds to really 

su: jstantia l guins in animal production~" 

It should be stressed th~t . animal production, over the 

short term that the majority of Austral ian gr~zing experiments 

were conducted , cannot be construed as the most meaningful 

criterion of success of manag~mcnt systems applied to semi-

. . arid vegetation. The only grazinc management in south western 

Quecnsiand is that of Roe ~nd Allen (1945), which suggest0d 

that there were no significant differences in production 

between rotational ~nd continuous grazing. 

After reviewing all the reported Aust r alian. res~~rch on 

po.sture management, \i!illoughby (1970) concludes, "On present 

evidence, luce~ne 6xcepted, the only sureiy attached to the 

adoption of most grazing management practices is the extra 

cost they incur . The possibility of greater returns from the 

management of . convention~l grassl::i.nd communities rema ins in 

doubt". Willou13hby (1970) makes ~ number of basic points in 

analysini the ·possible reas ons fer the results obtained in 

grazing experiments: "Firstly , continuous grazing is a 

pructicable system of grassland utilization and is CGp~ble 

of high animal production. Secondly, any other system of 

pasture management requires that the stock be restricted for 

a time to less than the whole food supply av::tilable and thus 

introduces the risk of current animal production be ing 

depressed. For a management system to be superior to continuous 

grazing , subsequent a ccess to the previously protected area 

must more than compensate for this prior depression. Favcur able 

,.. 
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yeers nnd low stockine rntes i ncrense the amount a nd durat ion 

of feed surplus, so that there is minimal depression of ~nimal 

production during the period of restricted g r azing . But 

the se conditions ~lso l end to minima1 increase · i n nn ima l 

produc t ion during the subsequent period of use of the 

protected a r ea, so that the total effect of the manag ement 

treatment on annual animal production is small. The l ess 

f~vour~qle the year or the h i gher the stocking rate , t he 

g~eater nnd .mor e prolonged a re the feed deficiencies ; the 

d epress ion i n animal production during the period of restriction 

is aggravate d and pasture growth on the protected aren mGy 

not be sufficient to make up for this loss. These· conclusions 

a r e in keeping with the concept tha t n ll the grassl ands within 

a property are c feed supply which is a u gmented by pl~nt g r owth 

and depleted by breakdown ~nd i ntake. To inc r ease the supply, 

e ither g r owt h must be i ncren s ed or brenkdo~~ or intcke ~ust 

be decrensec~. For a g i ven grassland community, the only one 

of these aspects that can be direc t l y mcnipulated by 

man~gement, is to decrease intake and this can be achieved 

by restricting g r azing to only a pert of the grassl~nd. Thuc 

n reduced i ntake with its ~ssociated risk of l ower current 

. animal production is a nec essary preliminary to i nc r easing 

feed supply by management. A high level of feed availa~le 

in turn may mean a high l evel of breakdown. The levels of 

a ll these factors determine whether final animal producti on 

is reduced, unchanged, or increased by management proc~durc." 

Experience with the apparently fragile range ecosystem 

of semi- arid South Australia has led Lange (1972) to t~ke a 

pessim~stic but possibly r ealist ic view of management 

possibilities in the dri er a reas. Lange points out that, 

while t he official policy (Anon. 1936) aims to stock 

the a rid lands and to perpetuate th~ir carrying capacity, 

this may not be ecologically possible : "Some mo.y seek stability 

via understanding of animal and plant behaviour, with ideas 

of deferal, spelling or rotation in mind. Here the problem 

is unpredictability of climatic events in the syste!"1, of an 

order quite beyond that encountered in most agriculture. A 

rotRtionaccommodating droughts of several years' duration 

is hard to imagine". Lange maintains thnt there cnn be no 

successional change townrds 11stable, more productive seral 

gr assland" in the arid regions, since in less than the 

natural lifespan of the major species, the "whole machinery 

of a potentially productive ecosystem is devastated: flora, 

fauna, cycles, topsoils and all". 
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Despite the lack of experimental evidence supporting 

rotational grazing, certain extension services in Australia 

actively recommend intensive subdivision and frequent movement. 

of stock while other advisory organizations recommend continuous 

grazing or not stocking (Willoughby, 1970). In arid Western 

Australiu7 Suijdendorp is reported (~'Iallett, 1955) to have 

demonstrated the beneficial effects of deferred grazing in 

spinifex country. Tho deferred grazing system referred to 

consiotn basically of removing tho sheep from one quarter or 

one third of a property at the time of the first rains, 

sufficiently long (approx. 8 weeks) to nllow the fodder 

plnnts to mo.turo and set seed. This is fellowcQ by heavy 

stocking. Claims of the "convincing demonstration" of this 

systc:o on two stations (1..bydos und Woodstock in tho Port 

Hcdlu.nd area) nro recorded by Mallett (1955) and Suijdcndorp 

( 1 955). However, . Nunn ( 1960) ho.s 110.rncd. that bec.::.use of more 

vnric.blc rainfall further south, deferred grazing cannot be 

applied in the snr.i.e wu.y elsewhere in Ucstern 1..ustrnlia where 

long tern spelling is needed. In the application of Western 

; .. ustrnli~1 rcconnondations on nanngcncnt, the· need for nore 

occlogically placed paddock fcnccn on pastoral properties hns 

been stressed by Froone (1971): "Tro.clitionally, any fencing in 

pnstoro.J. areas has been 1 on the square' with the fences -aligned 

north- south and co.st- wost. Other them its neatness and case of 

construction this systcn has little to roconncnd Fencing 

should be plD.Ililcd t o scpcr2tc ureas of uiffcrent vegetation 

typos, to truce o.dva.ntn.gc of available wa tor supplies o..nd to. 

allow cont;rol of different categories of stock". Frooric suggests 

that in the oulgG. zone of Western Lustralia, vcgct.:::i.tion types 

which should bc _scparatcd aro snltbush. nulga, spinifcx, liuc­

stone o.rco..s and alluvial plains. Such divisions could allow 

nanc..gcncnt of co.ch area a.t a tir1c ancl stocking rc..tc tho..t will 

cause least pcrnnnont dD.D.D.gc to the different vegetation types. 

In cddition, degraded areas can be norc easily regenerated_ and 

stocking rates can be adjusted to tho prccent carrying capacity 

of the property as a whole (Froouc, 1971). 

In nany cases, the conditicn cf stock is not a roliabl0 

indico.tion of the condition of natural pasture. · Suijdondorp 1s 

(1955) . cxpcrioncc atW00clstcck station (N.\·T.-U.A.) wan that , 

"whil e they arc wrecking the vegetation, the stock o.rc c.pt to 

rcEo..in in good concli tion as they keep the grasses eaten clown 

clurinc the growing sc<l.son nnd. ere subsisting on younr:;, hi ghly 

nutritious shoots coning up over an extended pcriod11
• 
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6. Potential for ecologically based management in western 

Queensland 

Thd n~ erridinG influence and coritrol which unpredictable 

ciirnntc has over the growth and production of pastures in 

western Queensland has led mnny work0rs to believe that 

manng~ment can be no more thnn peripheral in the prod~cticn 

system of this region. In view of the evidence of deterior­

ntion of the natural resources it . is worth re-examining the 

possibilities of ecolozicnlly b~sed mnna5ement. 

Gr~zin~ lnnd manaeement is both the art ~nd the science 

cf planning nnd executing t~e use of vegetation s o as t o 

ntt~in thG highest iivestock production consiste~t with 

conservation of the natural resourc e s. This implies s k ilful 

manipulation of those factors subject to centra l by the 

manager. In western Queensland the following vnri~ble fnctors 

may be used in developing management strategics . t u meet the 

demands . of different seasons, different types of grnzing land, 

different c ondition of paddocks and varying economic dem~nd 

and costs: 

Breeds cf livestock 

Ratio of sheep to cattle 

Total nu~b~r of livestock 

Str~~egic ~lter~ticn of numbers of each clnss of stock 

Combination of animal g r oups 

Fencing of sep~r~te veget~tion types 

Spelling of paddocks 

Heavy intermittent gr~zing. of paddocks 

Positioning of watering .places nnd licks 

Burning 

Mech~nical shrub control 

Witer spreading 

Seeding to cown pasture 

These ~ontrollnble fnctors p r ovi de the basis for ~lt ern~t ive 

mann~ement str~tegies within an environment ch~racterized by 

the following fncts: 

(i) The varied nature o f the vegetntion and the 

position of wnter , results in over f, r a zing of 

c6rtain ~ortions of paddocks nnd under-utiliz­

ation of oth~r portions. 

( ii) Nutritious perenninl grasses and herbs decrease 

and disappear in the absence c f opport11nities to 

seed and establish. 

/108. 
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(iii)Unpalatable species increase and dominate when 

competition from other plants i s eliminated by 

over- use of the latter. 

(iv) Mulga regeneration is dependent on the absence 

6f sheep grazing after germination. 

(y) Control of mulga is necessary if this species 

of topf eed is to be kept at a useful height and 

at a density .which does not eliminate the grass 

cover . 

(vi) Mitchell grass is replaced by annu~l weeds if 

ovorutilized. 

(vii) Woody weeds i ncrease in the absence of competition 

from grass and the elimination of .fire. 

Theoretically the following aspects of management may be 

applied to reduce or negate the above detrimental processes: 

(i) By more uniform distribut i on o f water ~nd by t he 

fencing off of different vegetation types, wh ere 

these are of an economical size, better use of 

the gr a zing a s a whale c a n be expected. 

(ii) By f encing of d i ffe rent types of grazing i nto· 

sepa r at e paddocks, each veget<tt i on type can be 

stocked a ccording t o its present cnrrying capacity 

and man~ged according to its part icular r equire ­

ments . 

(iii)By adjusting total stock numbers in s u ch a way 

that c e rta in paddocks are s pelled eac h g r owing 

s eason, the more valuable perennial grasses may 

be encouraged and i ncr eased . In many ca?eq 

spelling ~hould be long enough to ensure seeding 

and establishment of nutritioUil perennials i n 

those paddocks most in need of such improvement. 

(iv) Domino.nee of less pa l atable grasses may be c ounter.­

a cted by intermittent gr a zing for shorter periods 

rather than by continuous gr az i ng. 

(v) .Mulgn · regenero.tion may be enc ouraged by the use 

of only cattle for a sufficient period to ensure 

mulga estnblishment. During this period those 

grass~s most palntable to sheep woul d also be 

encour aged while the co~rser grass es woul d be 

relativel y well utilized. 

(vi) Once sufficient mul ga regener at i on has been 

obtained, the topfeed may be mainta ined in a 

useful state f or sheep by strateg ic hea vy grazing 

with cattle or sheep dependi ng on the size and 

density of t he young mulga. 

/ 109. 
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The choice b.etwcen Grnzing durinb summer or winter mny 

be im~ort~nt in this cnse. It may be expected th~t grnzing 

with sheep during winter would have a much more beneficial 

effect on the grass, than would summer sheep grazine. Sheep 

would also be expected to have a more advantacreous pruning 

effect on the mulga during winter, than during summ.::r when 

the grass would often be green. On paddocks in poor condition, 

grazing during the summer by cattle . or sheep would be more 

detrimental than winter grazin~. 

(vii) The combination of certain herds or flocks during 

cert~in seasons may allow for heavy intermittent 

grazine of cert~in or all paddocks if required 

to utilize a bulk of coarse feed or prune tcp­

feed back. 

Clearly two basic requirements must be met before sound 

vegetation management becomes practicable: 
~· 

(e) property size (Ebersohn, 1970) must be large enough 

to generate a reasonable income without having to heavily 

graze all paddocks continuously, and 

(b) stock numbers must be realistic for the productive 

capacity of the area concerned. 

Increased pro£it per acre from a lower number of animals may 

be a very real issue in certain cases and has been demonstrated 

in practice by several l and-holders. Under the variable 

·climate prevo.iling, optimum stocking rate can never be c cnsto.nt 

and the removal or addition of a proportion of total stock 

numbers, in the form of wethers, may thus be accepted ns a 

facet of 'efficient management. 
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F. OVERALL RESEARCH NEEDS AND THE FUTURE OF THE DRIER ARE~S 

This study has examined both the evidence of deterioration 

of Australia's semi-arid pastures and· the published contrib­

utions on management possibilities of these resources. The 

need for a comprehensive and meaningful research programme in 

the areas concerned is emphasized by both the extent of 

deterioration and the lack of locally developed rnanage~ent 

principles. 

"Considering the economic importance of Australia ' s 

a r id pnstures, they have been the subject of very little 

past resea.rch. This ho.s been due largely to their very low 

humn.n popul~tion ond the lack of awnreness by J\ustrn.lia's 

largely urban population of the importnnce of the ranseland 

industries and their research needs" (Perry, 1968). Perry 

(1967) . has g iven a detailed overview of the need for range­

lands resenrch in Australia, in an area comprisine 74% of the 

continent and producing expert earnings worth n.pproximately 

: 450 million annually. The n.pproach envisaged will require 

n knowiedge of both condition of the pastoral resources and 

their reaction to man~gement. Perry ' s factually-based 

chall~nge merits the serious attention of research planners 

at the highest level in Australia . 

In Perry's (1968) words, "The object of range research 

is to understand the (eco-) system well enough to be able to 

design management practices which will keep it in equilibrium. 

The need for a more serious o.ttempt by Australio.n research 

workers to understand their natural grazing ecosystems was 

hi5hlighted by the Armidale Soil Conservation Colloquim 

(Costin, 1967) which formulated the following recommendation: 

"That investigations over a wide range of environmentn be 

undertaken to determine (a) the species of plants eaten in 

different seasor.s by particulnr species of nnimnls, 

(b) effects of diff.ercmt degrees of 

defoliation of gr a zed s pecies nt different staGes in their 

development, 

(c) indicator S?ecies of pasture 

condition and trend, 

(d) rel~tive import~nce of changes 

in vegetution induced by climatic fluctuations and grazing, 

nnd (e) significance, in terms of plant 

ruid animal productivity , of soil (and fertility) erosion in · 

the arid and semi- arid zones." 
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Also the earlier pl ea by Hnll, Specht nnd Enrdley (1964) 

for more autecclogicnl studies on herbnr,e s pecies on which 

nnimal pr oduction in the drier nrens is based , bears 

repea ting. Australian scientists wouid benefit from Cook' s 

(1969) suggestions . 

It hns lons been recoenized that the pattern of nntural 

ve6etntion cnn be used ns a sensitive indicator o f environ­

ment~l differences. Daubenmire (1968) hns used plan t c cver 

ns n means of classifying landscapes into units of equivalent 

biolorical potentinl. Attempts to quantify predictions of 

acricultura l potential made from well-preserved VeCTetation 

have recently shewn promise, .:-.nd in Queensland the work of 

Webb, Trac e y , Vlillinms ;i.nd ta.nee (1971) suggests that "if 

calibration-sites are available , site potentia l can be 

assessed accurately from the " intact" floristic vectors 

alone •••••• •• There seems no doubt that, nt least in eestcrn 

DUstralin, the potential value of a site f or a ny g iven 

a gricultura l ptir~ose c nn be estimated fr0m a study o f t he 

intact veGetnt ion" . 

In the study of vegetation changes, most work on plant 

succession has been entirely of the cla ssic descriptive, oftun 

Clementsinn , type . It is significant thnt l eaders in Aus tr~l­

ian qtiantitative ecology (Williams, Lance , Webb, Tracey ~nd 

Dale, 1969) have recently initiated numerical annlyses of 

succession phenomena and have attempted to pla ce this sphere 

of formeriy vague generalizations on n.n _obj ective basis. 

·Si milarly, Tracey (1968) has demonstrated how numerical 

classificatory techniques can be used to .define the hetero­

geneity of pasture sites and to establish whether differences 

i n botanical composition are pri~arily due to treatment or 

site influences. These new analyticp.l tools s hould be made 

full use of by r e searchers in the complex field of management 

ir, dYl:lamic vegetntion. Attempts to quantify management 

strategies and their influence on vegetation and t hen to 

isolate these influences from climatic effects s hould a llow 

the verification of assumptions such a s, "Range condition 

reflects pa st management ••••• " (Anon , 1970), on which 

Australian vegetation management CRn be developed. 

With the present interest in systems annlysis and 

modelling, Williams (1963) hns indicn~ed the possible role 

of studies of energy flow and nutrient cycling i n natural 

pasture · ecosystems, in which sheep and cattle arc 

/112. 
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He.-ithcotc' s centrnl question, "Conservation or Opportune Use?" 

must be a major consideration of nll policy- makers concerned 

with formulating a basis for land use in western Queensland. 

His graph of sheep numbers for the Maranoa and Warrego 

districts from 1884 indict:tte that, ulthough wool per sheep 

has inc reused from 5 to 8Y2lb per head during the 100 years 

ending 1960, the yield of wool per unit ~reu may even show a 

loss over this period . This loss would be the direct result 

of reduced cnrrying cr.i.pn.city. "B.::i.sicnlly neither the increase 

in stock densities nor the yield per unit areo, whether in 

stock or wool, has met the hopes of officiol policies and the 

semi- arid plains remnin an aren where the returns from 

resource use ~re still far below the optim~ origin~lly set~ 

Heathcote (1964) also points out that the relatively recently 

(1947) esto.blished soil conservo.tion servic es in Queensland 

hav.e ·not been concerned with problems on the semi- arid . plains. 

"The acceptance of lea sehold tenure ns a concession to 

circumstances has not affected the gener al policy of unlimited 

intensificnt ion of occupation and use. Such a policy, however, 

needs n rel.'.".tively stable inventory of resources ci.nd n 

potenti3lly high yield per unit a r ea. Neither of the 

prerequisites is to be found on the Csemi- o rid) plains and 

the results are to be seen in the limited s uccess of officicl 

settlement ?Olicies . The s uccess which has been achieved, 

indeed, appears to have been in part the result of illegal 

occupation and in spite of, rather than becnuse of, officinl 

policies" (Heathcote, 1964). The success of settlement , 

although it has been limited, seems to have been based r ather 

on "oppor tune use" (hec..vy stocking in good se2.sons) than on 

judicious . conservation of the very vari~ble pasture resources 

of this region (Heathcote, 1964). In simil~r vein to He~th­

cote, Ratcliffe (1938 p.329) h~s been critical of the un­

realistic optimism reflected i n official policy conc erning 

the carrying capacity of semi-arid Queensland. 

No evnluation of the position of pnsture deterior~tion 

in Austrnlia is complete without serious consideration of the 

contributions of Ratcliffe (1938) to this subject. His well­

known writings on the erosion problems of the semi- arid 

regions refer to these nreos ns "nothing less th,:rn a battle­

field, on which man is engaged in a struggle with the re ­

morseless forces of drought, erosi on and drift~ Ratcliffe 

then poses the questions, "Must man in the end be routed 

and forced to abandon the territory he has seized? 
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Will history merel:r repc.<::.t -itself?. _The same bc.ttle. h.::.s _been 

fought before, many times and in many lands - in Africa , 

Arabia, Asia, America - nnd man in the end has always 

suffered defeat, as rtiined cities in the desert bear witness 

today. Cannot Australians , with ell the forc es of t wenti eth 

century s c ience at their c ommand, do better than the ancient 

r~ces who str uggled f or the most pnrt blindly n.nd in ignor­

·ance?" 

It is hoped that this study contributes something to 

the d.evelopment of an " enrly vmrning system" f or western 

QueenslL:.nd. 



- 115 -

LITERATURE CITED 

t .. LBEHTSON, F.VI.G., TON/1NEK, G.\J., and TIIEGEL, f l . (1957). 

Ecology of droucht cycles anj gr n zing intensity on 

gr~ssl~nds of the Central Great Pl nins. Ecol. 

Monogr. 27: 27-44. 

t.LLEN, G.H. (1944). Notes on the Plonts of s. 1:1. Queensl~nd. 

Bur. Invest. Lnnd and l'Jt:'..ter Hesourccs, BrisbD.ne. 

ALLEN, G.H . (1963). Moisture penetr::tion ~'.nd plc.nt growth in 

~ Mitchell g r oss community followinc summer rain. 

Field Stntion Rec ord. 2: 55- 57. 

/~LLEN, G.H., and ROE, R. (1943). The vegetation ·of s•)uth 

west Queensl and. Unpublished r evi ew, Gilruth Plc,ins, 

C.S.I.R.O. 

Jl .. NDE,RSON, R.H . (1941). The effect o-f settlement upon the New 

South Wales flora. Proc. Linn . Soc. N.S.W. 66 :5-23 • 
. = 

ANONYMOUS (1936). Pastorc.l Act 1936- 1950 and nmendments. Ac t s 

of Parlic.ment, South Australia, Gov't Printer, Ae~l~ide. 

l:.NONYHOUS (1938). Ame.C . Forc;ster, Vol. 26. 

!.I1tONYMOUS ( 1944). Forestry Terminol ogy, S.::ic. f'.mer. Foresters . 

~bsh. D.C. 

ANONYMOUS (1954). Artcsio.n l'hi.ter. Supplie s in Queensla n c . 

Dept. Public VJorks, Brisbone, Qd 

fi.NONYMOUS ( 1956). Po.sture Improvement Wor k: The importo.nce of 

summer grasses. The Pastoral Revieg nn~ Graziers' 

Record. Feb •. 16th: 152-3. 

ANONYMOUS (1967). Sheep and \"fool Refresher Course. Dep t. 

Primary Ind., Brisbnne (mimeogr.). 

ANONYMOUS (1969). Probler.is confronting the hustr-:-.lio.n Sheep 

Industry: Specific regiono.l problems. Hool Production 

Res. f~dvi.sory Cowm. mimeographed UorkinG po.per 1/5/69. 

ANONYMOUS (.1970). i<eport 1968- 69 o.nd 1969- 70. Hruigelr-nds 

Research Unit, C.S.I.n.o., C~nberrn. 

fiNSON, R.J. (1965). Unpublished ncte.s, D.P.I., Brisbr.me • 

. r'.HNOLD, G. W. ( 1969). Prtsture Ma;nager:ient. Proc. f\.ust.. G:i:-o.s·sl c!s. 

Conf. , Perth. 2: 189- 211. 

BAILEY, F . M. (1902). Qu censlnnd Flor a 6: 1 874. Gov't Printer, 

Brish::i.n e . 

BAI N, I L.: •• , u.nd \:./;'\.RI NG , E . J. ( 1'971). A s urvey of i ndebtedness 

of wool g rcwing propert i es i n pastor a l queensl~nd . 

·quart. Rev. Agric. Ec on. 24 : 15 0- 170 . 
= 



- 116 -

Rf,J;l'J/\.fW, C. ( 1969). Aspects of the economic history of the 

nriJ - lnnd pGstorQl industry. In, l ri<l Lands of 

hustrnlia (Eds. ~.o. Slatyer nnd R.A. Perry) 

h.N.U. Pr ess, Canberra. 

BEI.DLE, N.C.1.'J. (1948). The vegetation and pasture of \Jestcrn 

New South Wales .• Dept. Soil Cons. N . S.~'.J., Sydney. 

BEhDLE, N.C.W. (1960). Vegetation in the lustrnlian Arid 

Zone. Proc. l.Z. Tech . Conf. Vol II:4- 1. Warburton, 

Vic . 

BE.ADLE, N.C. W. (1960a). Some aspects of ecologicQl resea rch . 

in semi-Qrid ~ustrnlin. In, Biogeogrcphy and Ecolo3y 

in Austrnlin: 452- 460. 

BEJ'.LE, I.F. (1971). The productivity of two rnul8o communities 

after thinninr:: in scuth-west Queensl and. Unpublished 

M. Agr. Sc. '::'..'hcsi::;, i.Jni ~, o of Qd, Bri sbane 
BIDDISCOMBE, E.F. (1953). /, survey of the no.tur'.11 p::i.stures of 

the TrQngie district, N.S. W., with particular reference 

to the grazi ng factor. Aust, J. hgr. Iles.~: 1- 28 

BLAKE, S.T. (1940). The interrelationships of the Plant 

Communities of Queensland. Proc. Roy~ Soc. Qld. 

51: 24- 31. 

BLAKE, S.T. (1936). Notes on some pasture problems of· Western 

Queensland. Proc. Roy. Soc. Qld. ~: 89- 91. 

BLAKE, S.T._ (1938). The Plant Communities of Western Queensland 

and their Relationships, with special reference to the 

Grazing Industry . Proc. Roy. Soc. Qld. 49: 156- 204. 

BLAKE, S.T. (1944) • . Monographic Studies in the Australian 

Andropogoneae. Part I. Uni v. Qd 

No. 2 (3): 55-117 • . 

Papers. Dept. Biol. 

BOOTH, W.E. (1941). Revegetation of abandoned fields in 

K~nsas and Oklahoma. Amer. J. Bot. 28: 415- 422. 
= 

BOX , T.'i:f. (1969)'. . Education and Training Prograrr.mes for 

Manpower . Qhapter 18, Arid Lands of Australia (Eds. 

R.O. Slatyer and R.A. Perry) A.N.U. Press, C~nberra. 

BOX , T.VJ., .and PERRY, R.A. (1971). Rangelnnd Management i n 

Australi~. J . Range Mangt. 24: 167- 171. 
' 

BREAK~'ELL, E. (1923). Grass and Fodder 'Plants of N.S. W.:184. 

Gov't Printer, Sydney. 

BRUNT, A.T., and HOGAN, J. (1956). Cyclones in Queensland. 

Proc. Trop. Cyclone Conf. , Brisbane. Dec. 

BURBIDGE, NANCY T. (1960). The Phytogeography of the Australian 

Region. _A_u_s_t~,_J ___ • _B __ o_t. ~: 75- 211. 



- 117 -

BURR, R. D. (1955). Silky Bluestem .(Dicho.nthium scricium) 

J. Range Mangt ~: 8-10. 

BURROWS, W.H. (19?1). Studies in the ecology and control of 

green turkey bush {Eremophila gile.sii F. Muell.) in 

south west Queensland. Unpublished IL Agr. Sc. Thesis.; Univ. _of 

Qd, Brisbane. 

BURROVJS, W.R., and BEALE, I.F. (1969). Structure a.nd associntion 

in _the mulga (Acacia aneura) lands of south-western 

Queensland. Aust. J. Bot. 17: 539-52. 

BURROWS, W.H., and BEALE, I.F. (1970). Dimension and 

production rela.tions of mulga (Acacia aneura F. Muell.) 

trees in semi-arid Queensland. Proc.X1th Int. Grassl. 

Congr.:33:.35. 

CAMERON D.G. (1961). Literature Abst~acts on Grasses. N.S. W. 

Soil Cons. Service. Mimeographed. 

CHARLEY, J.L., and COWLING,- S.W. {1968). Changes in soil 

nutrient status resulting from overgrazing and their 

consequences in plant communities ·of semi-arid are~s. 

Proc. Ecol. Soc. Aust. ~: 28-38. 

CHILDS, J. (1972). Sheep Industry Survey - s. w. Qld. Augathella -

Tambe Black Soil Zone. Report No.1., Dept. Primary 

Industries, Charleville, Qld. (mimeographed). 

CHIPPENDALE, G.M. (1963). Pasture deterioration in Centra i 

:1.ustralia. J, Aust. I:na't, agric. Sci. 29: 84-89. 

CHIPPEND!.LE, G.M. (1964). Determination of plant speci_es 

grazed by open range cattle in Centrni Australia. 

Proc• Anim. Prod. ~: 256-7. 

CHIPPENDALE, G.M. (1965). Desert p~ants n,nd their use• Aust. 

Nat. History ~: 115-118. 

CHIPPENDALE, G.M. (19_65a). Problems of Pastorn.l Land Use . in 

Centr·a1 Australia. Agros 1965. 

CHIPPENDALE, G.M. (1968). A study of the diet of cattle in 

Central . Australia as determined by rumen samples. 

Tech. Bull. No. 1., Primary Ind. Branch, N.T.A.· 

Darwin. 

CHRISTIAN,.· C.S., and PER1"1Y, R.A. (1969). I.rid-land Studies 

in Austrnlin. In, !.rid Lruids in l;erspecti v.e . (Eds. 

W.G. McGinnies and B.J. Goldman). Univ. Ariz. Press, 

Tucson, Ariz. U.S.A. 

CHRISTIE, E.K. (1970). The influence of soil phosphorus on 

the growth and establishment of Buffel grass on the 

lateritic mulgn soils of s outh western Queensland. 

Unpublish ed M. a.gr • . :.Jc. ~hes is, Uniy • ot Qa., Brisbane. 

CLEMENTS, F.E. (1936). Nature and structure of the climax. 

J. Ecol. 24: 22-84. 



- 118 -

CONRAD, V. (1941). The variability of precipitation. 

Monthly l!Jenther Review .§2: 5-11 . 

CONDON, R.W., .NEWMAN, J.C., nnd CUNNINGHAM, G. M. (1969). 

Soil Erosion and Pasture Degeneration in Central 

Australia. J. N.S.W. Soil Con. ~erv. 25: 47- 92. 
a= 

COOK, C.W. (1969). Research, Management and Administration 

of the Range Ecosystem. Chapter 16, Arid Lands of 

Australia (Eds. R.o. Slatyer and R.A. Perry), 

A.N.U. Press, Canberra. 

COSTELLO; D.F. (1944). Natural revegetation cf abandoned 

ploughed land . in the mixed prairie association of 

north-eastern Colorado. Ecol. ~: 312-326. 

COSTIN,. t • • B. ( 1967). Ecological I nvestigations . Soil 

Conserva tion Colloquium , U. New England , Armida le , 

N.s.w. 
CROCKER, R.L. (1959). Past c·limitic fluctuations and their 

influence upon Austr~lian vegetation. In , Biogeo­

grnphy nnd Ecol ogy in Austrnlia (Eds. Ke~st, Croc k er 

nnd Christian) Junk , The Hague, Netherln.nds. 

DJlUBENMII~E, H. (1968). Plant Communities, a textbook of 

plant synecology. Hnrper & Row. N. Y. 

DAVIDSON, DOROTHY. (1954). The Mitchell Grass !.ssocint i on of 

the Longre~ch District. Bot. Dept. Papers III; Univ. 

Qd Press. Brisbn.ne. 
-

DAVIES, J .G. t 1946) • Grazing 1.1anagement: continuous 

and rotationa l grazing by Merino Sheep. Part 3 : 

A Note on Pasture Management, p97-104. Bull.201. 

c.s.I.R., Melbourne. 

. DAVIES , J.G~ .(1955). Australia. Arid Zone Research: 

Plant Ecology. U.N.E.s.c.o., Paris . 

DAVIES, J.G. , SCOTT, A.E., and KENNEDY, J.F. (193~) . 

The yield ond composition of a Mitchell Grass Pasture 

for a Period of Twelve ·Months . J. C.S. I .n. 11: 127-139. -
DEPARTMENT OF Pl<I MARY INDUSTlUES (1972). Land Use Survey of 

Western Queensland, Development Plannjng Branch. 

Unpublished report. 

DICK, R.S. (1958). Vcrinbility of rainfall in Queensl~nd. 

Trop. Geogr. 11 : 32-42. 
= 

DIXON, s. (1892). The effects of settlement and p~storal 

occupution i n Austrnlio upon the indigenous vegetat i on. 

Tro.ns. Roy . Soc. s. t.ustr. _l2: 195- 206. 

DYKSTEHHUIS, E.J. (1949). Condition and mnnngel:.'lent of rnnec 

land based on quantitative ecology . J. Tinn~e 

2: 104- 11 5 . 

DYKSTERHUIS, E.J. (1960). Determining the condition and 

trend of ranges. Sixth Int. Grassl. Congress: 1322 - 1326. 

• 



- 119 -

EBERSOHN, J.P. (1964). Herbarium notes, Past or al Luborat ory, 

D.P.I. Charleville. 

EBEI~SOHN, J.P . (1967) . Some plants and plant c ommunities 

of the Australian semi-arid zone. ~ust. Sheep 

and ·wool Refresher Course. Sydney. Oct . 1967. 
EBERSOHN, J.P. (1970). Herbag~ production from native pastures 

and sown pastures in South West Queensland. Trope 

Grn.sslds ,i: 37-41. 

EBERSOHN , J.P. (1970). Vegetation resources of arid Au.s.tral ia. 

Australian Arid Zone Research Conference , Broken Hill. 

EBERSOHN, J.P., and LEE, G.R. (1972). The i mpact of sown 

pastures on cattle numbers in Queensland. Austr,Vet.J. 

48: 217-223 . = 
ELLISON, L. (1949). The ecological basis for judging condition 

and trend on mountain r ange l and. J.Forestry 47 (10): 

786-795. 
ELLISON, L. (1951). Agric . Handbook No. 19. U.S.D.A. Wa s h.D.C. 

ENTWISTLE , K.W. (1970). Farm management i n the Sheep Pastoral 

Areas: Reproduction. Refresher Course i n Sheep and 

Wool . Qld . 

EVERIST, S .L. ( 1935). Inland Pastures. II Response o.f Mitchell 

and other grasses in Western and Central Queensland. 

Q.d agric. J• ~: 374-388. 

EVERIST, S.L. C.1949). Mul ga (Acac ia aneura F. }~uell.) in 

Queensland . Qd J. -'liric . Sc. g: 87-131. 

EVERIST, S.L., HARVEY, .J·.M •. and :BELL, A.'r. (19:$.8) Feeding Sheep 

on r<ul ;; c:i. Qd 'agric • J . 84: 352 -EVERIST , S.L . (1964). The Mitchell grass country. The 

Queensland Naturalist 17: 45-50. 

EVERIST, S.L. (1967). Ecological investigat i ons in Queensland. 

Soil Conservation Colloquim, Univ. of New England, 

Armida le , N.S. W. 

EVERIST, S.L., and MOULE , G.R. (1952). Studies i n the 

Environment of Queensland, 2 : The Climatic Factor 

in Drought. QA J. agr.; Sci.2: 185-29.9. 

EWART, A.;. (1917). The Flora of Victoria . Gov ' t Printer , 

Melbour ne. 

EWART, i\ . • J. (1930). The Flora of Victoria. Gov't Printer, 

Melbourne. 

FARMER, JOi .. N, N., EVERIST, S.L. , and MOULE , G.R . (1947). 

Studies in the Environment of Queensland , 1: The 

Climatology of Semi-arid Pastoral i;,reas . Bull. No. 

36 , Qld. Dept. l gric. and Stock., Div. Pl . Ind. 

Brisbane. 



- 120 -

FITZPATRICK, E. A., and NIX, H.A. (1970). The cli~atic factor 

i n Australian gr a ssland ecology. In ~ustralian 

Grasslands . Ed. R.M. Moore , A.N.u. Press, Canberra. 

FRANCIS, · W.D. (1935). The Mitchell gr asses of the Warrego 

·District of Western Queensland. SA a.gric. J. 43 : 

270- 281. 

FRITH, H.J. (1970). The .herbivorous wil.d. .animals. In: 

Australian Grasslands (Ed. R.M. Moore): 74-83. 

A.N.U. Press, Canberra. 

FROOME; N.VJ. (1971). Management of cattle in the mulga zone ".'" 

a review of Department of Agriculture recommendations. 

Rangeland Bulletin No. 1., Rangeland Management 

Section , Dept. Agric., South Perth • . W.h. 

GENTI LLI, J. _(1971 ). Climates of Australia. In , World 

Survey of Climatology Vo1 .13. Elsevier & Co., 

Amsterdam . 

GOODJ1LL, D. (1970). Use of comput.crs in the grazing 

management of semi-arid l ands . Proc. XIth Int. 

Grassl. Congr: 917-921. Surfers Paradise , Ql d. 

HALL, ELIZ~\BETH, A., SPECHT, R. L., and EARDLEY, CONST/1NCE 

(1964). Regeneration of the Vegetation on Koonnmore 

Vegeta.tion Reserve 1926-62. Aust • J. Bot. 12: 205-64. 
a=-i 

·HAYDON, G.F. (1970). Total soluble sugars and starch in curly 

Mitchell grass (Astrebla lappacea ) as related to 

vegetntive growth st~ge. QA J. 3.gric~ Ani m. Sc.i. 

~: 295-299. 

HEATHCOTE, R .• L• (1964). Conservation or Oppor_tune Use? The 

Pastoralists Problem in Semi-arid Australia. 

Advancement of Science , Mny 1964. 

HEATHCOTE, R.L. (1968). The ~ustrnlian Rangelands. The 

Etruscan 17: 8-12. 
=o:s 

HIRSCHFELD, E., and Hil~SCBFELD, R . S . (1936 ). Some pasture 

problems of W~stern Queensland. Qd a.gric. J., 46: 

229-245 . 

HOLL/~ND, A.I •• , and MOORE , C .V! .E. (1962). The vegetation and 

soils of the Ballon district of south-wes t ern 

Queensland . Div.Pl.Ina·,Tech.Bull .No .17~ C.S.I.R.O., 

Melbourne. 

HUBBlTID, C. E. (1928) . Kew Bulletin , : 263 . 

ISBELL , R.F., THOMPSON, C.H., HUBBLE, G.D., BECKM;.N, G.D., 

and PATON, T. n. (1967). Atlas of Australian Soils, 

Sheet 4. C.S.I.R.O., Melbourne . 

(! . 



- 121 -

JAMES, J.W. (1960). Erosion survey of the Paroo-Upper Darling 

region. Part III: Vegetation and Soils. J. Soil Cons. 

Serv. N. S • \·i. 16: 185-206. 
JESSUP, R.W. (1951). Soils, geology and vegetation of north­

western South Australia. Trans.Roy.Soc.S.Aust. 74: 
189-273. 

JOZ1tlTK,-F.X. (1969). Some systematic aspects of Hitchell grasses 

(Astrebla F. Muell.). Aust.J.Bot. 17: 359-74. 
JOZHIK, F.x •. (1970). ·Response of Hitchell grass Astrebla (F. Euell. ) 

· to photoperiod and temperature. Aust.J .agric.Res. ~: 

395-405. 
JOZWIK, F.X., NICHOLLS, A.O., and PERRY, R.A. (1970). Studies on 

the Mitchell grasses (Astrebla). Proc. xi Int. Grassld 

Congr. pp. 48-51. Aust. Mat. Univ. Press, Canberra. 

LANGE, R.T. (1966). Vegetation in the Musgrave Range, South 

Australia. Trans. Ro~r. Soc. s. Aust:.. 2.Q.:57-63. 
IJ:l-TGE, R. T. ( 1972). The Nature of Arid and Semi-arid Eco­

systems as Rancelands. u.s.-Australia Rane;e Workshop, 

Univ. of Adelaide, s. Aust. 

LAYCOCK, W.A. (1967). How heavy grazing and protection affect 

Sagebrush-Grass ranges. J.Range Ma.ngt. _gQ:206-213. 
LAZAIUDES, Fi. (1970). The Grasses of Central Australia. A.N.U. 

Press, Canberra. 

LE..--zyER, G. H . ( 1960). Climates. In: The Australian Environment. 

C.S.I. ::l .O., Melbourne. 

Lt:.;: :J)ER, G.W. (1945). Reliability of rainfall in Australia as 

·compared with the rest of the world. J. Aust. Inst. 

Agric~ Sci 11: 188-189. 

LEIGH, J.H., and 11ULHAf-1, ~v.E. (1966). Selection of diet by sheep 

grazing semi-arid pastures of the Riveril1'tplain. ·Parts 

I and II. Aust .• J. exp. Agric. Anim. Husb. 6: 460-474 and 

4so-4s7. 
LENDON, C., LATZ, P., and FOR/IJ~, B. (1972). Condition and Trend 

Workshop Handbook. Arid Zone Inst., Alice Springs, February. 

Nimeoeraphed. 

LOl~~'E, F. (1948). Variability of annual rainfall in Australia. 

Aust. :Bur. 11!eteorol . :Bull. TUrner and 
Useful !Jative Plants of Australia: (HeJJ,derson;) 

Syaney 

2,2: 1-13. 
JVT.AI .DEH, J .H. ( 1889). 

HALLl'";Jl'T, J .A. ( 1955) . Tackling the problems of the Spinifex areas. 

J . Dept. 1\gric. W.A. ~: 265-76. 

I1:ARSF-6_LL, J .K. ( 1970). Assessing- t he protective role of shrub­

dorninated rangeland vec;etation against soil erosion by wind. 

Proc. XIth Int. Grassld. Cong., Qld. , A.N.U. ::tress , Ca...-iberia. 



- 122 -

McB/,i~RON, E.J. (1955). Contributions to the N.S.W. Nnt. 

Her b. 2: 23. 

McDONALD. (1908). Agric. Gazette N.s.w. 19: 125. -McTAGGART, .'i.. (1936). A survey of the pastures of l1ustr:'.lia. 

C.S.I.~. Bull.99, Melbourne. 

MOLNAR, I. (1948). The peanut production scheme i n British 

East Africc.t, with a compari son between the climates 

of British En.st Africa and tropical ~ustralin. 

J. Aust. Inst. Agti.c·.Sci 14: 125-137. 
= 

MOORE, C. W.E. (1969) • .t.pplication of ecology to the mo.n.'.!gem&nt 

of pastoral lenses ~n north western New South .Wales. 
~roe. ~col. Soc. Austr. 4: 39-54 

MOOTIE, TI.M. (1959). The management of native vegetation in 

arid and semi-~rid regions . In, Plant- wnter 

relntionships in nrid ~nd semi-arid conditions. 

UNESCO, Pc.tr is •. 

MOORE, R.M. (1960). Ecoloeical observati ons on pl ant commun­

ities erazed · by sheep in Austrnl1a: In, Bioceor,raphy 

.::md Ecology in l.ustrnlin: 500-513. Junk, The Hngue. 

MOOilE, 1;.M. (1970). fmstrnlian Grasslands. In, Australi<.ln 

Grasslands. (Ed. R.M. Moore) . A.N.U. Press. 

MOOHE, H.M., CONDON, H.H., and LEIGH, J.H. (1970). Semi- arid 

Woodlands. In Australian Grasslands (Ed. H.M. Moore). 

~ . N .U. Press, Canberra. 

MOORE, R.M., mid ~'!/1LKER, J. (1972). Eucalyptus populnea shrub 

woodlands: Control of regenerating trees and shrubs. 

_,A..-u_s...,t .. ~"---J_. __ _..ex:_p'-'-. t_-i. ... g_r .... _An_:i_m_ • .__H_u .... s_b. · ll: 4 37-440. 

MYEilS, AMY . (1942). Curl y Mitchell grass. Reasons for poo~ 

field ger~ination. Agric. Gazette, N.s.w. 53: 254 -
MYEl"iS, L.F. (1972). Effects of Grazing and Grazing Systems. 

In, Plants for Sheep in Australia (Eds. Leigh, .J.P. 

and Noble, J.C.) Angus and Robertson, Sydney. 

NEl'JM!.N , D.M.1i. (1969). The chemica.l composition, digestibi lity 

and int3ke of .some native species of Central ~u~tralia 

durinrr winter. !.ust . J. e;p.li.r;ric . l~n im .Husb ·2: 599- 602. 

· NEWM~N, J.C. (1971). Effect of Pnst Grazing in Determining 

i~ange M..'lnagement Principles. U .s .- Austro.lia :bnce 

~!orkshop, Berkeley, C.::i.lif., April. 

NIX, H.A. (1972). Person~l Communication, Div. Land Res . 

c . s.I.R.o., CnnberrG. 

NUNN, W.M. (1960). Deferred ~rnzinc in the mulco. region. 

Bull. No. 2739, Dept. l.gric. W .A., South Perth, VJ . 1 •• 

r: 



- 123 -

ODUM, E.P~ (1962). Relationships between structure and function 

in the ecosyste~. Japanese J. Ecol. 12:108- 119. 

OSBOilli, T.G.n. (1928). The Biolosicnl Fnctor in the Study of 

Vegetation. Rep. Aust• Assoc. ldv. Sc. 19~ 611 - 626. = 
0$BOl?.N, T.G.B.,VJOOD, J.G., and P/,LTRIDGE, T.B. (1932). The 

rrrowth nnd reaction to grazing of the perennial 

saltbush: en ecological study of the biotic f~ctor. 

Proc. Linn. S0c. N. S. t~. 2.Z: 377-402. 

PATIKEH, K.~J. (1954). i.pplication of ecolor,y in the determination 

of ran~e condition and trend. J. Range Manr-:t. ~:1 L• -23. 

PE:!:WY, R.! •• (1962). Hn.nge Management in Arid Australia. Tech. 

Mee.. 62/15, Div. Lnnd Res. and Reg. Surv., C.S.I.I':.o., 

Cnnberra. 

PETIIff, R.J •• (1967). The need for rangelands research in 

Lustralin. P~cc. Ecol. Soc. Aust • . 2: 1-14. = 
. :t'Enlff,· H.J,. (1968). Austrn.lia's I.rid RanGelands. Anne.ls of 

Lri<l Zone. ~: 243- 249. 

PERHY, I<.A. (1969). C.S.I.R.O. R:mgeln.nds l<ese.::irch Unit. 

C.S.I.1(.0., Australia. 12pp (miineogr.) 

PERRY, n • .: .. (1970). The effect on crass nnd browse produ<'.tion 

of various treatments on n mule~ community in C0ntrnl 

~ustralia. Pr ee. XIth Int. Grassl. ConGr.: 63. ~.N.U . 

Press, Canberra. 

?EimY, n.t.. (1970a). Arid shrublands ancl s rassl;-tnds. in, 

~ustrnlinn Grasslands (Ed. n.M. Moore). A.N . U. Press, 

Cnnberrn. 

PERiff, r:~A. (.1972). Native pastures · used by sheep in South 

Australia nnd the Northern Territory • . In, Plnnts for 

.Sheep ~n iustr nlia. (Eds, J.H. Leigh nnd J.C. Noble) 

An(Su.S and Robertson, Sydney. 

PIDGEON, ILMJ. M • . and ft.SHBY, E. ( 1940) . Studies in .Applied 

Ecology I: f, stctisticnl analysis of regener.:ition 

following protection from grazing. Proc. ·Linn. Soc. 

N.s.w. 65: 123-143. 

PURCELL; D.i,(1963). The Mitchell grnss <'.ssociation · of centrol 

western Queensland. Proc. Agrostology Conference, 

D.P . I . , Chnrleville, Qd (Mimeographed). 

PURCELL, D.L. and LEE, G.R. (1970) • . Effects of sea.son and of 

burning plus planned stocking on Mitchell grass 

grnsslands in c entr.:i.l western Queensland. Proc. XI th 

Int. Grassl. Cong.: 66- 69. A.N.U. Press, Canberra. 

R~TCLIFFE, F.N. (1936). Soil Drift in the hrid Pastoral 

areas of South Australia . C.S.I.R. Pnmph 64. 

Rf~TCLIFFE, F.N. (1937). Further observations on Soil Erosion 

. and .Sqnd Drift. Pamphlet No. 76, C.S.I.R;, Melbourne . 



- 124 -

RATCLIFFE; F .}l. ( 1938). Flying Fox and . Drifting Sand• 

Sirius Books (1963), 1st Ed'n. 1938. 

ROBERTS, B.R. (1965). Veld Management - the cornerstone of 

conservation. Leaflet No. 19, Dept. Lgric. Tech. 

Serv., Pretoria . 

ROBERTS; B.R. (1965n). Applied plant ecology in land- use 

planning of catchment areas. S. Afr. J. Sc. 61: 111-117. 

ROBERTS, B.R. (1967). Notes on numerical analysis as applied 

to vegetation classification • . J. S. ii.fr. Bot. ~: ·-
241-246 . 

ROBERTS, B.R. (1970). _Assessment of .veld condition and 

trend. Proc. S. hfr. Grassl . Soc. ~: 137- 139. 

ROBERTS, B.R. (1971). History of the utilization and denud­

at i on of South Afric~n Pastures: Natur e's methods of 

maintaining veld. The Wool Grower, Februnry: i -iv. 

ROBERTS, B.R. (In Ire~ I~n Evaluation . Mulga lands Symposium, 

Charlcville . Trap. Grasslds 

ROE, R. (1941). Studies on the Mitchell gr~ss association in 

South-Western Quee:nsland 1: Som~ Observations on the 

Respcnse of Mitchell Grnss Posture to Good Summer Rn i ns 

following the 1940 Drought . J. C.S.I.R. 14 : 253-9. . = 
ROE, R., and ALLEN, G.H. (1945 ). Studies on the -Mitch.ell Gr .:lss 

Associntion in South- Western Queenslnnd. 2: The effect 

of Grazing on the ~-Ii tchell Grass Pasture. Dull . 185, 
c.s . I.n. , Melbourne. 

ROE, R. (1 947). The use and misuse of shrubs nnd trees as 

fodder. Joint Publ. No. 10_. Imperial Agricultural 

-Bureau, . .\berystwyth. 

TIOYhL COMMISSION (1901). Royal Commission to inquire into the 

condition of the crown tenants. Report and Summary of 

Evidence. ~estern Div. , N. S. ~ . ; w. Gullick, Gov't 

Printer, Sydney. 

SAMPSON, A. 1!!. ( 1952). Rang~ Ma.nag em en t, principles ond 

practic es . Biley , N.Y. 

SHflRKEY, M. J. ( 1970). The cnrrying capacity of natural nnd 

improved lnnd in different climatic zones . Mumnalia 

~: 564-572 . 

SIEBERT, B.D., NE~M.~N, D.M.R., NELSON, D.J. (1968). The 

· Chemical c ompositicn of some a rid zcne species . 

Tr op. Gr~ssl ds. 2 ( 1): 31-40. -SKINNER, A.F., and KELSEY, R.F . (1964). Report r.n Rainfall -

Runoff and hssociatod Pr oblems of the Mulga Lands of 

South Western Queensland. Internal Rep., Dept. Primary 

Ind., Toowoomba, QJ 



- 125 -

StATYER, R.O. (1965). Measurements of precipitation inter­

ception by an arid zone plant community (Acacia 

c.neura F. MuelL) U.N.E.s.c.o. flrid Zone Res. 25: 

181 - 192. 

SMITH, J.G . (1899). Grazing problems i n the southwest and 

how to meet them. Div. Agr ostology, U.S.D.A., Bul. 

No. 16. 47 PP• 

SNOOK, L.C., MELVILLE, F., nnd .t..NDERSON, !~. (1965). Nutrition 

and Nutrit i onal Dise~ses. In, Sheep in the Mulga Zone. 

g.t. Dept. Agric., Perth. 

SUIJDENDORP, H. (1955). Changes in pastoral vegetation c~n . 

provi de n gui de t o M8.no.genent • J. Dept. Agr"ic. W . A. 

~: 683-7 . 

TIDMARSH, C.E.M. and H:.VENGA, C.M. (1955). The wheel .- point 

method of survey nnd measurement' o f semi- open grass­

lands and knroo vegct~tion in South Africa. Dot. Survey 

s. ~fr. Mero . No. 29. Gov't Printer, Pretoria . 

TOMANEK, G. h' . and HULETT, G.K. (1970). Effects of historical 

droughts on Grassland Vegetation in t he Central 

Great Plains. In, Spec. Puhl. No. 3, Dept. Geogr., 

Univ. Knnsns, Lawrence, Ka, u.s.:, . . 
TRl.UEY, J .G. (1968). Investigation of changes in pasture 

composition by some classificatory methods. J. hppl. 

Ecol. 2: 639- 648. 

TROLL, C. (1964). Karte der J~hreszeiten - Klimate der Erde 

Erdkunde 18: 5-26. 
=== 

TRUMBLE, H.C. and CORNISH, E.J~. (1936). In, The climatic control 

of agriculture. Trans. Roy. Soc. s. Aust~ 61: 41 - 62 -
WEBB' L. J. ' TRACEY' J. G. ' WILLIAMS' 'w. T. ' and LI.NCE' G. N . ( 1971 ) 

. Prediction of agricultural potential from intact forest 

vegetation. J. Appl. Ecol. ~: 99- 121. 

WESTON, E.J. (1963). The Mitchell Grass ~ssociation in North 

Western Queensland. Proc. lgr ostol. Conf. D.P.I., 

Charleville CmimeoGraphed). 

WESTON, E.J. and MOIR, K.~i . (1969). Gro.zing preferences .of 

sheep and nutritive value of pasture components on a 

Mitchell 8rass association in north- western Queens-

land. Qd J. agi-ic• Anim. Sci ~: 639- 50. 
WHALLEY, R.D. B. (1968). Pastures in Arid Australia: In, 

Pasture Improvement in Australia (Ed. B. Wiison). 

QHEELER, J.L. (1960). Field experiments on systems of m~nage­

ment for mesophytic pastures . C.S .I.R.O. Technical 

' Ref. No. 20 . Melbourne. 



- 126 -

WH ITE, C.T. (1934). Queensland Grasses. Qd a.gTic. J. 42: 54- 58. -
\:.'HITE, C. (1935). !1nswers to Correspondents: Botany. Qd a.g:de. J • 

.:t.2= 501-505. 
1f!H I'I'EHOUSE , F. i:1. · (1941). The Surface of Western Queensland . 

Proc • . Roy. Soc. qJ 53: 1-22. 
= 

IHLCOX, D.G. (1960). Sor:ie aspects of the value of mul go. scrub . 

~est. Aust. Dept . ~gric. Bull. 2770, Perth. 

FJILCOX, D.G. (1963). Pnstures n.nd Pasture Lands of the Wilunt'..­

MeekntDnrra Arca. In , L~nd Res. Series No. 7. C.S .I. R.O. 

WILLOUGHBY, VJ.M. (1970). Grnsslnnd Mnnasement . In !.ustralian 

Gra sslands (Ed . R.M. Moore ), A.N.U. Press , Conberrn. 

~HLLit.MS, O.B . ( 1963). Energy flow o.nd nutrient cycling in 

~cosystems . Proc. Australian Soc •. Lnim. Prod. ~: 

291-300. 
~'IILLIAMS, 0. B. ( 1968). The unensy sto. te between animo.l nnd 

plnnt in the mnnipulated situntion. Proc . Ecol. Soc. 

~ust. J: 167-174. 

~ILLIAMS , O.B . (1968a). Pnsture management in the pastoral 

zone .- c. review. · Hool Tech. and Sheep Breed., Juiy: 

45-48. 
\'JILLII\.MS, O.B. ( 1968b). Studi es in the ecology· of the Ri vcrine.. 

Plain Part IV. ~ust. J. Bot. 16: 565-578. 
z=:s= 

~ILLI~M$, O.D. (1970). Food for sheep and wool production i n 

the Pnstorjl Zone. Sheep and Wonl Refresher Course, 

Qd (Mimeographed). 

WILLIM-1S, \'!.T . , J_,f.NCE , G.N., l:VEBB , L.J ., TRACEY, J.G., and 

DlLE, M.B. (1969). Studies in the numerical analysis 

of complex rain-forest c ommunities. III. The analysis 

of succ.cssional data. J. Ecol. u: 515- 535. 

WI MBUSH , D.J., Dl'.RRO'.iJ, Mt,RG!i.RET ,D, and COSTIN, JhB. ( 1967). 
Col e rStereophotography for the measurement of 

vegetation. !!£21.• "48 (1): 150-152 . 
. . 

~INDERS , C ~~- (1936). ProbleQs of pasture maintenance and 

r ehabilitation in scmi-~rid Queensland. Gd agri c.J. 

~ : 153- 163. 
Vv'INKWORTH, R.E. (1970). The soil water regime of an ari d 

8rassland (Er~grostis eriopoda Benth.) community in· 

central Austrnlia. Agr . Meteorol. z: 387-399. 

WOOD, J.G. (1936). Regeneration of the Vegetation on the 

Koonarnore Vegetation Reserve 1926-1936. Tr~ns. Roy. 

Soc. S. I.ust. 60: 96- 111. = 
WOODROFFE , K. (1941). Shrub po.stures under low rainfo.11. An 

experiment on gr .:i.zing management. J. /1ust. Inst. agr·ic. 

§..£!. ,z: 117- 21. 

• 



APPENDIX A 

SITE DESCRIPTIONS AND SURVEY RESULTS FROM 36 PRESERVED AREAS 

IN WESTERN QUEENSLAND 

For details of survey technique see "Criteria and 

technique" section of report. 

Taxonomic notes: In September, 1972, a number of name 

changes were proposed by the Queensland Herbarium. 

Two name changes affect this survey, namely: 

Danthonia bipartita becomes Monachather paradoxa 

Neurachne mitchelliana becomes Thyridolepis mitchelliana0 



Botanical Composition(%): 

Aristida contorta 

Goodenia lunata 

Fimbristylis dichotoma 

Themeda australis 

Danthonia bipartita 

Eremophila gilesii 

Tripogon loliiformis 

Aristida jerichoensis 

Digitaria brownei 

Minuria interregima 

Digitaria amrnophila 

Euphorbia drummondii 

Dichanthium sericeum 

Eriachne helmsii 

Enneapogon polyphyllus 

Eragrostis eriopoda 

Cheilanthes sieberi 

Aristida spe 

Bassia convexula 

Panicum whitei 

Neurachne mitchelliana 

Panicum decompositum 

Dactyloctenium radulans 

Eragrostis lacunaria 

Acacia aneura 

Kochia (Ke brevifolia ?) 

Chenopodiu.m rhadinostachyum 

Grass seedlings 

No .. of species recorded: 

Basal Cover: 

20 .. 6 

9o4 

9e0 

8 .. 2 

8 .. 2 

7 .. 8 

6e4 

5e14 

5 .. 0 

3 .. 8 
3 .. 2 

3 .. 2 

108 

1 .. 6 

1 .. 6 

1 .. 0 

o .. 8 

Oe4 

01112 

0 .. 2 

0o2 

011\2 

0@2 

0 .. 2 

0 .. 2 

Oe.2 

0@2 

Oo8 

27 

1 ... 7% 



Site No. 1. 

Location: In Railway Reserve near Bierbank Siding on Beechal Creek. 

See Plate 1. 

Position of Survey Site: Five yards inside northern fence, from 200 yards 

west of 571½ milepost to 200 yards west of 571 milepost. 

Notes: Hard red soil, virtually level, no water ponding effect of 

History: 

railway line. Outside the Reserve is open Box country from 

which Mulga has been removed, with a ground cover of 

Aristida contorta, Eragrostis eriopoda and Neurachne helmsii. 

Much Eremophila gilesii and bare soil outside Reserve. 

Fenced early 1900' s. Not grazed by domestic stock, grazed by wild 

animals, burnt at regular intervals. 

Plate 1 



Site No. 2. 

Location: In Railway Reserve immediately west of Cooladdi Siding. 

See Plate 2. 

Position of Survey Site: Six yards inside northern fence from 546½ milepost 

to 50 yards east of 547 milepost. 

Notes: 

History: 

Level Box country in which Mulga has been partially re-moved. 

Mulga seedlings present in considerable numbers in Reserve. 

No noticeable ponding effect of railway line. 

As for Site 1. 

Plate 2 



Site Ne .. 2 .. 

Botanic.al Composition (%) 

Themeda australis 

Dichanthium sericeum 

Aristida ingrata 

Fimbristylis dichotoma 

Digitaria ammophila 

Helichrysum semiamplexicaule 

Chloris dichanthoides 

Solanum ellipticum 

Goodenia lunata 

Dactyloctenium radulans 

Aristida contorta 

Tripogon loliiformis 

Themeda avenacea 

Sida sp .. 

Portulaca sp .. aff P .. oleracea 

Indet herb 

Eragrostis lacunaria 

Glossogyne tenuifolia 

Chloris 

Kochia villosa 

Enneapogon polyphyllus 

Danthonia bipartita 

Panicum decompositum 

Diplachne muelleri 

Jhistida sp 

Indet .. herb 

Ptilotus latifolius 

Eremophila gilesii 

Heliotropium tenuifolium 

Chloris acicularis 

Eragrostis elongata 

Acacia aneura 

Grass seedlings 

No .. of species recorded: 

Basal cover: 

32 .. 0 

14 2 

12 .. 6 

10 .. 0 

3 4 

3 2 

3 .. 0 

2 .. 6 

2 4 
2 .. 2 

1 .. 8 

1 .. 8 

1 4 

1~2 

o .. 8 

o .. 8 

o 6 

o 6 

o .. 4 

O 4 
0 .. L1-

0 4 

o 8 

o 4 

o .. 4 

O 6 

0 .. 2 

0 2 

0 .. 2 

0 2 

0 2 

0 .. 2 

o .. 4 

33 

6 0% 



Site No .. 3.., 

Botanical Composition(%) 

Bassia ventricosa 

Dactyloctenium radulans 

Chenopodium rhadinostachyu.m 

Minuria integerrima 

Aristida contorta 

Indet .. Sedge 

Goodenia lunata 

Dichanthium sericeum 

Aristida jerichoensis 

Eulalia fulva 

Digitaria ammophila 

Digitaria brownei 

Salsola kali 

Chloris ,sp .. 

Ptilotus 1.a~ife±ius 

Themeda australis 

Sidn sp .. 

Sporobolus actinocladus 

Tripogon loliiformis 

Portulaca sp,. aff. P. oleracea 

Danthonia bipartita 

Fimbristylis dichotoma 

Eriachne mucronata 

Eragrostis lacunaria 

Indet .. herb 

Chrysopogon fallax 

Enneapogon polyphyllus 

Cheilanthes sieberi 

Acacia aneura 

Panicum whitei 

Glossogyne tenuifolia 

Eriochloa sp .. 

Sporobolus caroli 

Chloris scariosa 

Panicum decompositum 

Eragrostis australasica 

Ptilotus murrayi 

IndeL herb 

Eragrostis austrGlasica 

Eragrostis setifolia 

Astrebla sp .. 

Eragrostis sp .. 

No., of species recorded: 

17 .. 8 

11 .. 8 

6 6 
5 .. 4 

5~4 

5 .. 2 

4 .. 4 

4 .. o 

3 .. 8 

3 .. 4 

2 .. 6 

2 .. 4 

2 .. 0 

2 .. 0 

2 .. 0 

2 .. 0 

2.,0 

1.4 
L4 
1 .. 2 

1 .. 0 

o .. 8 

o 8 

o 8 

o .. 6 
0.,6 

o .. 6 

004 

o .. 4 

o .. 4 

o .. 4 

o .. 4 

0.,2 

0.,2 

0 .. 2 

0.,2 

o 4 

0.,2 

0.,2 

002 

0 .. 2 

42 Basal Cover: 31.12% 



Site No. 3. 

Location: In Railway Reserve immediately west of Yallamurra Siding. 

See Plate 3. 

Position of Survey Site: Five yards inside northern fence, from 200 yards 

Notes: 

History: 

east of 556½ milepost to 556 milepost. Not surveyed 

between the two creek fences running at right angles to the 

outside Reserve fences. 

This sample covers three communities,namely, sparse "ridge 

mulga" on hard red soil, a run on area on level ground west 

of the creek and a "clay pan" type community at the eastern 

end of the survey. 

As Site No. 1. 

Plate 3 



Site No. 4. 

Location: Approximately two miles west of Winbin Siding, in Railway 

Reserve. See Plate 4. 

Position of Survey Site: Three yards south of northern Reserve fence, from 

Notes: 

History: 

596½ milepost to 200 yards west of 596 milepost, taking 

120 points on second run over same sample line. 

The western end of this sample is bare hard gravelly mulga 

soil, the remainder being typical hard mulga country in this 

area. Slight slope, no ponding effect of railway line on survey 

site. 

As for Site 1. 

Plate 4 



Botanical.composition(%) 

Themeda australis 

Aristida jerichoensis 

Eremophila gilesii 

Aristida contorta 

Dichanthium sericO~m 

Kochia sp., (K., brevifolia.?) 

Neurachne mitchelliana 

Minuria integerrima 

Neurachne munroi 

Abutilon sp .. 

Digitaria ammophila 

Bassia ventricosa 

Enneapogon polyphyllus 

Evolvulus alsinoides 

Cymbopogon obtectus 

Danthonia bipartita 

Goo,lenia lunata 

Boerhavia diffusa 

Heliotropium tenuifolium 

i'tcnc in aneura 

Erinchne mucronata 

Ptilotus exaltatus 

Panicum whi tei 

Indigofera linifolin 

Kochia villosn 

Indet herb 

Digitaria brownei 

Kochia sp .. 

Grass seedlings 

Herb seedlings 

No., of species recorded: 

Basal Cover: 

301'0 

18.,2 

8 6 

6 .. 8 

4 .. o 

3 .. 6 

3 2. 

2 .. 8 

2 .. 4 

2 .. 4 

2 0 

2 .. 0 

1.,6 

1.,4 

1 4 

1 2 

1 ;JO 

1 0 

o 6 

O 4 

o 4 

o 4 

O.i4 

0 2 

0 2 

0 2 

0 2 

3 O 

0@2 

28 

2 0% 



Botanical Composition(%) 

Themeda australis 

Themeda avenacea 

Dichanthium sericeum 

Digitaria ammophila 

Eulalia fulva 

Aristida jerichoensis 

Minuria integerrima 

Fimbristylis dichotoma 

Goodenia lunata 

Aristida contorta 

Solanum esuriale 

Brachiaria gilesii 

Bassin calcarnta 

Sida sp .. (S fibulifera ?) 

Chloris dichanthoides 

Eragrostis elongata 

Digitaria brownei 

Ptilotus exaltatus 

Kochia villosa 

Evolvulus alsinoides 

Site No .. 5 .. 

Sida sp .. (S., cunninghamii ?) 

Eremophila gilesii 

Panicum decompositum 

Enneapogon polyphyllus 

Neurachne mitchelliana 

Cymbopogon obtectus 

Danthonia bipnrtita 

Astrebla lappacea 

Heliotropium tenuifolium 

Neurnchne munroi 

Eragrostis kennedyae 

Tripogon loliiformis 

Grass seedlings 

No .. of species recorded~ 

Basal cover: 

23.0 

13.,8 

8 .. 8 

8 .. 6 
6 .. 6 

5 .. 2 

5 .. 0 

4.2 
3 .. 0 

3 .. 0 

2"6 

2 .. 2 

2 .. 0 

1 .. 8 

1o2 

1 .. 0 

o .. 8 

o .. 8 

o.8 
o .. 6 

o .. 4 

o .. 4 

o .. 4 

o .. 4 

o~4 

0"4 

0,1)2 

0 2 

0 .. 2 

0 .. 2 

1 .. 2 

32 

Site N 

Locati 

Positii 



Site No. 5. 

Location: In Railway Reserve, approximately eight miles west of 

Cheepie Siding. See Plate 5. 

Position of Survey Site: Four yards south of northern fence, from culvert 

Notes: 

History: 

at 200 yards west of 581½ milepost to 20 yards east of trolley 

lines, where second run on same line was taken. 

Run on area, with two bare areas within sample. Occasional 

Astrebla lappacea plants present in Themeda community. 

Red loam soil. 

As for Site 1. 

Plate 5 



Site No. 6. 

Location: Main road reserve, adjacent to Railway Reserve, six miles 

east of Winbin Siding. See Plate 6., 

Position of Survey Site: Starting at crest of rocky plateau 200 yards south 

Notes: 

History: 

of 587 railway milepost and taking 276 points in a south 

western direction before turning 50 yards north and proceeding 

north east with a parallel run to the previous one. 

Very rocky, almost soilless plateau dominated by Eriachne 

mucronata and Amphipogon caricinus. Almost treeless except 

for occasional Bloodwood and Mulga trees . Almost level terrain. 

Survey area falls between the main road and the railway line. 

Grazing history not certain. 

Plate 6 



Botanical Composition(%) 

Eriachne mucronata 

Amphipogon caricinus 

Minuria integerrima 

Neurachne mitchelliana 

Aristida jerichoensis 

Eragrostis eriopoda 

Kochia sp,, 

Aristida contorta 

Danthonia bipartitn 

Sida sp 

Solanum esuriale 

Heliotropium tenuifolium 

Enneapogon polyphyllus 

Themeda australis 

Eremophila bowmanii 

Abutilon sp 

Eremophila latrobei 

Grass seedlings 

No .. of species recorded: 

Basal cover: 

34 8 

1704 

15 .. 6 
11 4 

408 

3e6 

3 .. 0 

2 .. 4 

2@4 

0®8 

0 L~ 

O 4 
0'1>2 

0 2 

0 .. 2 

0 2 

0 .. 2 

2 .. 0 

17 



Botanical Composition 

Themeda australis 

Dichanthium sericeum 

Aristida contorta 

Eragrostis kennedyae 

Tripogon loliiformis 

Goodenia lunata 

Eragrostis elongata 

Fimbristylis dichotoma 

Evolvulus alsinoides 

Aristida jerichoensis 

Digitaria ammophila 

Alternanthera nodiflora 

Bassia birchii 

Site No., 7o 

(%) 

Phyllanthus maderaspatensis 

Enneapogon polyphyllus 

Kochia sp.., 

Eragrostis dielsii 

Cymbopogon obtectus 

Minuria sp .. 

Sporobolus caroli 

Panicum whitei 

Indet., herb 

Boerhavia diffusa 

Chloris pectinata 

Eucalyptus terminalis 

Chloris scariosa 

Minuria integerrima 

Eragrostis eriopoda 

Sida sp., 

Acacia aneura 

Grass seedlings 

No., of species recorded: 

Basal cover: 

27 .. 4 

15.,6 

13.,8 

11 @6 

7"'~-

4 .. 4 

2 8 

2 .. 4 

1 .. 8 

11116 

1 .,2 

100 

1 .. 0 

1 .. 0 

0.,8 

o.,8 

o .. 6 

o.,6 

0516 

o.,4 

o.,4 

o.,8 

o .. 4 

0.,2 

0.,.2 

0.,2 

Oo2 

0.2 

0e2 

0ci2 

0.2 

30 



Site No. 7. 

Location: In Railway Reserve, approximately 2 miles west of 

Coolbinga Siding. See Plate 7. 

Position of Survey Site: Three yards south of northern fence, proceeding 

Notes: 

History: 

west at first telephone pole west of 601 milepost and 

reversing direction at waterway after 260 points. 

Hard red mulga soil with several depressions. Sloping 

terrain in open mulga country . 

As for Site No. 1. 

Plate 7 



Site No. 8. 

Location: In Railway Reserve, approximately 6 miles west of Coolbinga 

Siding. See Plate 8. 

Position of Survey Site: Three yards north of southern fence, proceeding 

Notes: 

History: 

east from white post at¼ mile east of 605 milepost, 

reversing direction after 2 80 points and proceeding on line 

of first run. 

Level terrain of Gidyea alluvium near creek. Potentially 

Astrebla, presently chenopods. 

As for Site No0 1. 

Plate 8 



Site No .. 8 .. 

Botanical Composition(%) 

Bassia sp (Bo ventricosa?) 

Bassia sp .. 

Astrlbla pectinata 

Thridkeldin proceriflora 

Goodenia lunata 

Minuria integerrima 

Salsola kali 

Koch:.i_a coronata 

Trianthema triquetra 

Enneapogon polyphyllus 

Bassia sp (B .. lanicuspis ?) 

Tripogon form is 

Sida sp 

Atriplex muelleri 

Digitaria ammophila 

Abutilon sp .. 

Dichanthium sericeum 

Cyperus gilesii 

Eriochloa pseudoacrotricha 

Chloris scariosa 

Solanum ellipticum 

Portulaca sp .. aff .. P .. oleracea 

Alternanthera nodiflora 

Indet .. herb 

Chloris acicularis 

Cyperus bifax 

Bassia bicornis 

Aristida jerichoensis 

Minuria leptophylla 

Bassia calcarata 

Acacia cambagei 

Eragrostis setifolia 

Atriplex sp .. (A .. semibaccata ?) 

Aristida contorta 

Evolvulus alsinoides 

Grass seedlings 

Herb seedlings 

No .. of species recorded: 

Basal cover: 

24 .. o 
16 .. 8 

9 6 

8 2 

4 4 
4 .. 2 

4 o 

3 4 

3 O 

2 6 

2 .. 4 

1 8 

2 0 

1 8 

o 8 

o .. 8 

o .. 8 

o .. 6 

o .. 6 

o 4 
o .. 4 

0 .. 2 

0 .. 2 

0 .. 2 

0 .. 2 

0 2 

0 2 

0 2 

0 .. 2 

0 .. 2 

0 2 

0 .. 2 

0 .. 2 

0 2 

0 .. 2 

2 .. 0 

2 .. 6 

35 

o 8% 



Site No., 9., 

Botanical Composition(%) 

Aristida jerichoensis 

Themeda australis 

Aristida contorta 

Neurachne mitchelliana 

Digitaria ammophila 

Danthonia bipartita 

Eriachne mucronata 

Cymbopogon obtectus 

Neurachne munroi 

Eragrostis eriopoda 

Evolvulus alsinoides 

Sida sp. 

Kochia sp .. 

Digitaria brownei 

Panicum whitei 

Abutilon sp" 

Euphorbia drummondii 

Boerhavia diffusa 

Solanum ellipticum 

Enneapogon polyphyllus 

Eragrostis kennedyae 

Grass seedlings 

No., of species recorded: 

Basal cover: 

36.,8 

32 .. 6 

5 .. 8 

~- .. 2 

4 .. o 
3.,8 

2 .. 8 

2 .. 0 

1.,0 

1 .,2 

o .. 8 

o.8 
o .. 6 

o .. 6 
o.,6 

o .. 4 

0 .. 2 

0 .. 2 

0 .. 2 

0.2 

0.,2 

1.,0 

21 



Site No. 9. 

Location: In Railway Reserve approximately 12 miles east of Quilpie. 

See Plate 9. 

Position of Survey Site: Five yards north of southern fence, proceeding 

Notes: 

History: 

east from 612½ milepost for 240 points and returning west on 

same line to west of 612½ milepost. 

Level sand loam in open mulga country, displaying a striking 

fence- line contrast. 

As for Site No. 1. 

Plate 9 



Site No. 10. 

Location: In Railway Reserve approximately 6 miles east of Bierbank 

Siding . See Plate 10 . 

Position of Survey Site: One yard north of southern fence, starting at 

567 ½ milepost and proceeding westwards for 340 points 

before reversing direction along the same line. 
,' 

Notes: Sloping terrain, hard red stoney mulga soil, no ponding 

effect of railway line. 

History: As for Site 1. 



Site No. 10. 

Botanical Composition(%) 

Eriachne mucronata 

Bassia sp .. (B. convexula ?) 

Abutilon sp (A., otocarpum ?) 

Danthonia bipartita 

Kochia sp .. 

Ptilotus exaltatus 

Aristida contorta 

Chenopodium rhadinostachyum 

Eragrostis eriopoda 

Evolvulus alsinoides 

Neurachne munroi 

Neurachne mitchelliana 

Amphipogon caricinus 

Digitaria ammophila 

Enneapogon polyphyllus 

Sida fibulifera 

Cyperus spe 

Aristida jerichoensis 

Bassia sp (B., lanicuspis ?) 

Acacia aneura 

Euphorbia drummondii 

Brunonia australis 

Digitaria brownei 

Tripogon loliiformis 

Euphorbifi>. sp 

Panicum decompositum 

Bassia birchii 

Salsola kali 

Heliotropium tenuifolium 

Schizachyrium fragile 

Ixiolaena sp .. (I. tomentosa ?) 

Grass seedlings 

Herb seedlings 

Noe of species recorded: 

Basal cover: 

33 4 

12.8 

7 .. 4 

5 8 

4 .. 6 

4 .. 4 
4 .. o 

3116 

3 4 

3 0 

3.0 

2"2 

1.,8 

1 .. 4 

1 2 

O 8 

O 8 

o 6 

O 6 

01116 

o.,6 

0@4 

o 4 

O 4 

0 .. 2 

0 2 

0 2 

0 .. 2 

0@2 

0 2 

0.2 

1 2 

0112 

31 

1 0% 



Botanical Composition(%) 

Neurachne mitchelliana 

Danthonia bipartita 

Cymbopogon obtectus 

Aristida jerichoensis 

Bassia convexula 

Kochia villosa 

Digitaria ammophila 

Themeda australis 

Rhynchelytrum repens 

Hibiscus sturtii 

Cheilanthes sieberi 

Ptilotus exaltatus 

Salsola kali 

Site No .. 11 ... 

Helichrysum semiamplexicaule 

Tripogon loliiformis 

Enneapogon polyphyllus 

Boerhavia diffusa 

Portulaca sp .. aff .. P .. oleracea 

Panicum decompositum 

Eremophila gilesii 

Convolvulus erubescens 

Digitaria brownei 

Portulaca filifolia 

Tragus australianus 

Eriachne helmsii 

Acacia victoriae 

Trachymene ochracea 

Grass seedlings 

Herb seedlings 

No .. of species recorded: 

Basal cover: 

25 .. 8 
20 .. 2 

12 .. 6 

10 .. 6 

5 .. 2 

5 .. 0 

3.8 

3 .. 4 

2.,6 

2 .. 2 

o.8 
o .. 8 

o .. 6 

o .. 6 

o.6 
o .. 4 

0.,4 

o .. 4 

o .. 4 

004 

0 .. 2 

0 .. 2 

0 .. 2 

0 .. 2 

0 .. 2 

002 

1 .. 4 

o.4 

27 

3 .. 6% 



Site No. 11. 

Location: Charleville airfield. See Plate 11. 

Position of Survey Site: Immediately south of the east-west runway, 

Notes: 

History: 

500 yards from the Boatman road, starting from access 

road and running ¼ mile east and returning ¼ mile 40 yards 

south of first line. 

Red loam soil of "soft mulga" country. Level ground, survey 

site not affected by runoff from runway . 

Trees removed during early 1940' s. Protected from grazing 

since 1946. Occasionally burnt. 

Plate 11 



, No. 12. 

Location: Yaraka airfield. See Plate 12. 

Position of Survey Site: Fifty yards south of east-west runway starting at 

small group of trees near middle of the airfield and proceeding 

east for ¼ mile and returning parallel to first run but 30 yards 

south of it. 

Notes: Open Boree-Gidyea woodland country. Grey-brown cracking 

clay on level terrain near creek. 

History: Cleared before 1960, seldom ever grazed by domestic stock. 

Particulars concerning fencing require verification. 

Plate 12 



Botanical Composition(%) 

Brachyachne convergens 

Dactyloctenium radulans 

Abutilon malvifolium 

Iseilema membranaceum 

Astrehla pectinata 

Portulaca sp .. aff .. P .. oleracea 

Bassin calcarata 

Astrebla elymoides 

Goodenia sp .. 

Solanum esuriale 

Swainsonia campylantha 

Bassia bicornis 

Portulaca filifolia 

Eriochloa pseudoacrotricha 

Bassia divaricata 

Hibiscus trigonum 

Sida sp® 

Euphorbia drummondii 

Neptunia dimorphantha 

Sida goniocarpa 

Indet® herb 

Ptilotus exaltatus 

Indet .. herb 

Aristida jerichoensis 

Bassia lanicuspis 

Rhynchosia minima 

Sporobolus actinocladus 

Phyllanthus maderaspatensis 

Atriplex muelleri 

dissitiflora 

Mc1..lvastrum spicatum 

Panicum whitei 

Sporobolus australasicus 

Polymeria marginata 

Glycine falcata 

Corchorus trilocularis 

Indet herb 

Grass seedlings 

No .. of species recorded: 

Basal Cover: 

17 6 

"11 .. 8 

10 .. 4 

9 .. 6 

8 .. 8 

8 2 

4 2 

3 0 

2.8 

2 .. 2 

2 .. 0 

1@8 

1 .. 8 

1 8 

1 .. 6 

1 .. 6 

1 6 

1 .. 0 

1 0 

0@8 

0 8 

o .. 6 

Oo6 

o .. 4 

0 4 
o .. 4 

o .. 4 

O 4 

0 .. 2 

0 2 

0 .. 2 

0 

0 2 

0 2 

0 2 

0 .. 2 

0 2 

0 6 

37 
0 8% 



Site No .. 13.., 

Botanical Composition(%) 

Thredkeldia proceriflora 

Salsola kali 

Bassia bicornis 

Portulaca sp .. aff .. P. oleracea 

Eragrostis setifolia 

Portulaca filifolia 

Astrebla lappacea 

Sida sp. 

Aristida latifolia 

Astrebla elymoides 

Iseilema membranaceum 

Pterigeron adscendens 

Solanum ellipticum 

Goodenia sp .. 

Enneapogon polyphyllus 

Tripogon loliiformis 

Alternanthera nodiflora 

Dactyloctenium radulans 

Malvastrum spicatum 

Bassia anisacanthoides 

Rhynchosia minima 

Atriplex muelleri 

Chloris acicularis 

Sporobolus actinocladus 

Bassia lanicuspis 

Hibiscus trigonum 

Kochia coronata 

Rutidosis helichrysioides 

Indet .. herb 

Minuria integerrima 

Crot0;aria dissitiflora 

Grass seedlings 

No .. of species recorde0: 

Basal cover: 

46.4 
13 6 

10.,0 

6 .. 2 

6.o 
4 .. 0 

2 .. 4 
2 .. 4 

1.2 

1.,0 

o .. 8 

o.6 
o .. 6 

o .. 4 

o .. 4 

0<'4 

Oo4 

0s2 

0.2 

0.,2 

0 .. 2 

0o2 

0.2 

0,.2 

0 .. 2 

0 .. 2 

0 .. 2 

0 .. 2 

0 2 

0 .. 2 

0 .. 2 

o .. 4 



Site No. 13. 

Location: Stonehenge airstrip. See Plate 13. 

Position of Survey Site: Starting 7 yards east of north-south fence (at 

Notes: 

History: 

eastern end of runway) and proceeding from 20 yards south 

of strip for 300 points before reversing direction and taking 

remainder of points. 

Open Gidyea country. Grey-brown cracking clay carrying 

a sparse cover of chenopods. Apparently poor reaction to 

protection. Perennial grasses virtually limited to depressions 

where Bothriochloa, Er g ostis, Astrebla and Sporobolus form 

gilgai communities. 

Fenced in early 1960' s, seldom grazed since then, except 

occasionally by goats. Apparently heavily grazed in earlier 

years. 

Plate 13 



Site No. 14. 

Location: Jundah Town Common reserve paddock, approximately 2 miles 

north east of Jundah. See Plate 14. 

Position of Survey Site: Starting 300 yards north of common fence gridgate 

Notes: 

History: 

and 100 yards north west of the main road, proceeding in the 

direction of the gridgate for ¼ mile and reversing direction 

for¼ mile 40 yards west of first run. 

Very good stand of Mitchell grass is present, on open Gidyea 

plain. Astrebla lappacea and~- ely oides not distinguishable 

on micro-habitat specificity. Grey-brown cra~king clay. 

Fenced since 1940' s, used only occasionally for grazing town 

stock during serious drought. 

Plate 14 
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·: .. l;·---·, 1 
:1 

1 
1 
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Botnnical com~osition (%) 

Astrebla lappacea 

Eragrostis setifolia 

Astrebla elymoides 

Hibiscus trigonum 

Sida sp. 

Aristida sp .. 

Sporobolus actinocladus 

Polymeria marginata 

Iseilema membranaceum 

Rhynchosia minima 

Goodenia lunata 

Dactyloctenium radulans 

Enneapogon avenaceus 

Evolvulus alsinoides 

Portulaca filifolia 

Astrebla squarrosn 

Site No., ·14., 

Brachyachne convergens 

Portulaca sp. aff., P. oleracea 

Abutilon sp .. 

Herb seedlings 

Grass seedlings 

No .. of species recorded: 

Basal cover: 

39.2 

19.,6 

19co2 

5.2 
4.o 
2.6 
1..8 

1 .. 8 

1 .. 4 

o.8 
0, .. 6 

o .. 4 

o.4 
o.4 
0@4 

o.4 
0 .. 2 

0.2 

0.2 

o .. 8 

o .. 4 

19 

1. 296 



Site No., 150 

Botanical Composition(%) 

Evolvulus alsinoides 

Aristida contorta 

Abutilon sp@ 

Neurachne muelleri 

Eragrostis eriopoda 

Aristida jerichoensis 

Enneapogon polyphyllus 

Bassia birchii 

Indigofera linifolia 

Tripogon loliiformis 

Tephrosia pvP~~ 

Scaevola ovalifolia 

Goodenia lunata 

Triodia basedowii 

Boerhavia diffusa 

Portulaca sp .. aff., P" oleracea 

Kochia sp"' 

Euphorbia drummondii 

Eriachne mucronata 

Indigofera dominii 

Neurachne mitchelliana 

Polymeria marginata 

Bassia sp .. 

No., of species recorded: 

Basal cover: 

32.,0 

15 .. 6 

9.,6 

7.,8 

6 .. 4 

6.,2 

4.o 
3 .. 4 

2 .. 6 

1 .. 6 

1.,2 

1 .. 2 

1 .. 4 

1 .. 4 

1 .. 4 

1.,0 

1.0 

o.,6 

o.6 

o.,4 

0 .. 2 

0.,2 

0.,2 

23 

1 .. 2% 



Site No. 15. 

Location: Jundah town race course enclosure. See Plate 15. 

Position of Survey Site: Two parallel runs 40 yards apart down the centre 

Notes: 

History: 

of the long axis of the oval within the race course. 

Red sandy loam is cleared open Mulga - Bloodwood country. 

Level terrain. 

Cleared and fenced during the early 1940' s, grazed very 

lightly by a few horses. 

Plate 15 



Site No. 16@ 

Location: Jundah golf course, portion of town common. See Plate 16. 

Position of Survey Site: Starting 30 yards south of club house, proceeding 

Notes: 

History: 

200 yards south then in a straight line, 40 yards east of 

first run, going north for approximately ½ mile between 

fairways. 

Open sandy. Bloodwood- Mulga country. Virtually level terrain 

adjoining hospital grounds. 

Lightly grazed by cattle since early 1940' s. 

Plate 16 



Botanical Composition 

Evolvulus alsinoides 

Eragrostis eriopoda 

Aristida contorta 

Conv(jlvulus sp 

Portulaca sp. aff P .. oleracea 

Abutilon sp .. 

Bassin b 

Neurnchne muelleri 

Indigofera linifolia 

Tripogon loliiformis 

Enneapogon polyphyllus 

Goodenia ovnlifolia 

Goodenia lunnta 

Indet herbs (2 spp) 

Aristida jerichoensis 

Bassia sp .. 

Kochia sp .. 

Boerhavin diffusa 

Indet .. Cruciferae 

Salsola kali 

Sida sp 

Grass seedlings 

Herb seedlings 

No .. of species recorded: 

Basal cover: 

26 6 
13 .. 6 

10 4 

10 .. 4 
802 

5 2 

4 .. 8 
3 6 

3 2 

206 

2 .. 6 

2 4 

L6 

1 .. 0 

o 8 

o .. 8 

0 6 

O 4 

o 4 

0 2 

0 2 

0 2 

0 2 

21 

3 .. 2% 



Site Noo 17 .. 

Botanical Composition(%) 

Triodia basedowii 

Evolvulus alsinoides 

Aristida jerichoensis 

Portulaca sp .. affo P .. oleracea 

Sida sp .. 

Aristid2 contorta 

Abutilon sp .. 

Calandrinia balonensis 

Cro~Gflaria cunninghamii 
">~,' \"',; 

Halganea cyanea 

Swainsona microphylla sspo tomentosa 

Indet .. herbs 

Euphorbia eremophila 

Enneapogon polyphyllus 

Phyllanthus fuernrohrii 

Eremophila bowmanii 

Tephrosia rosea var. angustifolia 

Ptilotus exaltatus 

Ipomoea spo 

Herb seedlings 

No .. of seedlings recorded: 

Basal cover: 

* See footnote in site description .. 

45,.2 

30 .. 4 

4o4 

3 .. 8 

3 .. 0 

2co4 

3.8 
1.6 

1 .. 2 

o .. 6 

0 .. 2 

0 .. 2 

0 .. 2 

0"2 

o.,,4 



Site No. 17. * 

Location: Windorah town cemetery on western extremity of town. 

See Plate 1 7 . 

Position of Survey Site: Starting near south east corner, proceeding north 

Notes: 

History: 

west in four parallel diagonal runs across fenced area. 

Loose red sand between two sand dunes. Large spinifex tufts 

in Grevillea- Bloodwood open plains. 

Fenced early 1900's, not grazed or burnt. 

* Due to excessive deposition of windblown sand under 
spinifex tufts, definition of a "strike" by the wheel-point 
apparatus had to be re-defined for sites 17 and 18. A 
strike in these cases was recorded whenever the point was 
judged to be within the "rooted basal area" of the tuft. This 
definition is responsible for the relatively high basal cover 
recordings in spinifex communities . 

.. 

Plate 17 



SiteNo.18.* 

Location: Windorah airfield, approximately one mile east of Windorah 

town. See Plate 18. 

Position of Survey Site: Starting on eastern boundary fence of airfield 

Notes: 

History: 

approximately 3/4 mile from the main (sealed) road, proceeding 

westward toward airfield buildings. 

Similar community to Site 17 but soil somewhat firmer sand 

and anthills more prominent. 

Fenced 1963, not grazed by domestic stock since. 

* See footnote for Site No . 17 . 

Plate 18 



Botanical Composition(%) 

Triodia basedowii 

Evolvulus alsinoides 

Site No., 18. 

Portulaca sp. aff. P. oleracea 

Indet. herbs 

Ipomoea muelleri 

Abutilon spe 

Sida sp. 

Enneapogon avenaceus 

Bassia sp. 

Eragrostis eriopoda 

Portulaca filifolia 

Hakea fraserij 

Boerhavia diffusa 

Eremophila sp. 

Herb seedlings 

Hibiscus sturtii 

Calandrinia balonensis 

Aristida jerichoensis 

Acacia seedlings 

Grass seedlings 

No. of species recorded: 

Basal cover: 

68.6 

9 .. 2 

6~0 
4.o 
2 .. 4 

2 .. 4 
2.2 

1 .. 0 

1.0 

o.8 
o.6 
o.6 
o.6 
o.6 
o.6 
o.4 
0.,2 

0.2. 

0.2 

18 

11 • 2%* 

* See footnote in site description of Site 17. 



Botanical Composition(%) 

Indet .. spineless Chenopodnceae 

Bassia divaricata 

Bassin convexula 

Bassia brachyptera 

Kochia triptera 

Sida fibulifera 

Bassin patenticuspis 

Tragus australianus 

Atriplex stipitata 

Solanum ellipticum 

Atriplex semibaccata 

Dactyloctenium radulans 

Portulaca filifolia 

Bassia paradoxa 

Boerhavia diffusa 

Malvastrum spicatum 

Enneapogon polyphyllus 

J~ triplex sp .. 

Sida sp .. 

Salsoln kali 

Indet .. herb 

Herb seedlings 

No .. of species recorded: 

Basal cover: 

42 .. 6 

25 .. 6 

7.6 

7.2 
2 .. 6 

2.6 
2 .. 6 

1 .. 8 

1 .. 2 

Oe8 

o .. 6 

o .. 4 

o .. 4 

0194 

o .. 8 

o .. 6 

0@12 

0.2 

0~2 

0 .. 2 

0 .. 2 

1..8 



Site No. 19. 

Location: Western "hill paddock", "Wittenburra", approximately 30 

miles south west of Eulo e See Plate 19. 

Position of Survey Site: West of Walls of China hills, 8½ miles west of 

Notes: 

History: 

homestead, commencing from open area between trees 

shown in Plate 19 in a north eastern direction for 150 yards 

then proceeding south for approximately ½ mile to near 

watercourse. 

Sloping terrain in open Gidyea country at the foot of rocky 

hills. Brown stotiey cracking clay carrying very little grass. 

Regarded as very good sheep carrying country. 

Not grazed by domestic stock since 1952, except for one 

occasion of a few months when mulga was pushed in drought. 

Kangaroos apparently abundant judging by cropped grass. 

Plate 19 



Site No® 20. 

Location: Summit plateau of "hill paddock" in the Walls of China hills 

on "Wittenburra", approximately 30 miles south west of Eulo. 

See Plate 2 O • 

Position of Survey Site: Starting at southern edge of plateau at site shown in 

Notes: 

History: 

Plate 20 and proceeding north for¼ mile and then south west 

for¼ mile. 

Very rocky plateau, almost soilless, very similar to Site No. 6 

physiographically and botanically. Slight slope on portion of 

the survey area. Several slight depressions. Occasional stunted 

mulgas. All grasses except Eriachne mucronata grazed short 

by wildlife. 

Not grazed by domestic stock since 1952 but apparently grazed 

by kangaroos and goats, judging by cropped grass . 

Plate 20 



Botanical Composition 

Eriachne mucronata 

Aristida contorta 

Amphipogon caricinus 

Sida sp" 

Neurachne mitchelliana 

Goodenia sp .. 

Eragrostis eriopoda 

Solanum ellipticum 

Kochia tomentosa 

Eremophila latrobei 

Kochia sp 

Indet herb 

Digitaria brownei 

Eremophila bowmanii 

Bassin calcarata 

/~cac ia aneura 

Grass seedlings 

Herb see-dlings 

Site No., 20~ 

No .. of species recorded: 

Basal cover: 

35~·2 

26 6 
10 8 

6110 

5"2 
4 4 
3 6 
1 2 

1 .. 0 

1 .. 0 

o 6 

o .. 6 

0 2 

0 2 

0"2 

0 .. 2 

1 · 8 

o 8 

16 

0 8% 



~No., 21~ 

Botanical Composition(%) 

Indet .. spineless Chenopodaceae 

Kochia triptera 

Sida spco 

Bassia divaricata 

Salsola kali 

Acacia aneura 

Aristida jerichoensis 

Danthonia bipartita 

Phyllanthus fuernrohrii 

Neurachne mitchelliana 

Fimbristylis dichotoma 

Kochia tomentosa 

Bassin spe 

Tripogon loliiformis 

Eragrostis eriopoda 

Eriachne mucronata 

Digitaria brownei 

Indet .. herbs 

Enneapogon polyphyllus 

Eremophila longifolia 

Aristida ingrata 

Eremophila latrobei 

Helipterum floribundum 

Dactyloctenium radulans 

Solanum ellipticum 

Grass seedlings 

Herb seedlings 

Nao of species recorded: 

Basal cover: 

30$0 

9 .. 8 
8 .. 4 

6 .. o 

5 .. 2 

3 .. 8 

3.,8 

3.,4 

3.,2 

3.0 

2 .. 2 

2 .. 2 

1 8 

3.,6 

1 .. 4 
1 .. l+ 

1 .. 4 

1 .. 8 

o .. 6 

Oe6 

o .. 6 

o .. 4 

o .. 4 

0 .. 2 

25 
o .. 6% 



North eastern portion of 11hill paddock", Wittenburra", 

approximately 30 miles south west of Eulo. See Plate 21. 

Position of Survey Site: Against eastern fence in triangle of three runs of 
1
/3 mile each, proceeding from big Box tree on car track to 

eastern fence as base of triangle. 

Notes: 

History: 

Ston~y mulga country, heavy red soils with mixed Dogwood, 

Supplejack, Whitewood, Box, Leopardwood and Dead Finish 

bush. Soil softer in patches. Apparently grazed by wild life. 

Not grazed by sheep since 1952, except for one occasion on 

which sheep were fed pushed mulga for a few months during 

drought. Grass cropped short by wildlife in all but sites 

protected by fallen trees . 

Plate 21 



Location: Back Paddock, "Bluegrass", approximately sixty miles south of 

Cunnamulla. See Plate 2-2. 

Position of Survey Site: Starting at position near Coolibah trees shown in 

Notes: 

History: 

Plate 22, proceeding north west for ¼ mile then reversing 

direction back to starting point. 

Heavy black soil, ponded situation behind artificial flood bank. 

Dogwood and Lignum also present. 

Flooded twice since early 1960' s. Grazed by sheep in normal 

management programme. 

* This is not a protected site comparable to the other sites 
in this study but is representative of the best development of 
Dichanthium grassland in southern Queensland and as such 
may be regarded as a standard for this type of situation 
until more quantitative data!, is available. 

Plate 22 



Site No .. 22 .. 

Botanical Composition(%) 

Dichanthium sericeum 

Eragrostis setifolia 

Iseilema membranaceum 

Bassin quinquecuspis 

Dactyloctenium radulans 

Cyperus bifax 

Astrebla lappacea 

Hibiscus trigonum 

Marsilea hirsuta 

Eriochloa pseudoacrotricha 

Minuria integerrimn (?) 

Digitaria ammophila 

Eragrostis t 

Eleocharis p~llens 

Ixiolaena brevicompta 

Portulaca sp aff .. P .. oleracea 

Panicum decompositum 

Phyllanthus maderaspatensis (?) 

Eragrostis lacunnria 

Solanum sp 

Polymeria marginata 

Sidn sp., 

Bassin b~achyptera 

Boerhavia diffusa 

Alternanthera nodiflora 

Herb seedlings 

No., of species recorded: 

Basal cover: 

39.,6 

11 .. 4 
8 .. 2 

6 4 
5.,4 
3 8 
3.,4 

3 '+ 
2 8 

2 .. 2 

2 2 

1 8 

1 .. 6 

1 "~-

0 8 

0 8 

0 6 

0 6 

0 4 
0 4 
Oo4 
o 4 

o .. 4 
0 2 

0 2 

1 2 

25 
3 0% 



Botanical Composition(%) 

Sida sp .. (S., trichopoda form) 

Desmodium camplyocaulon 

Sida filiformis 

So.Isola kali 

Dichanthium sericeum 

Minuria sp .. 

Astrebla lappacea 

Digitaria ammophila 

Indet .. herbs (5 spp .. ) 

Malvastrum spicatum 

Ptilotus exnltatus 

Iseilema membranaceum 

Plantago pritzelii 

Panicum decompositum 

Goodenia spe 

Bassin calcarata 

Brachyachne convergens 

Craspedia chrysantha 

Bassin sp .. 

Enneapogon polyphyllus 

Solanum ellipticum 

Eragrostis eriopoda 

Neptunia gracilis 

Rhynchosia minima 

Aristida latifolia 

Indet .. legume 

Kochia sp® 

Polymeria marginata 

Dactyloctenium radulans 

Grass seedlings 

No .. of species recorded: 

Basal Cover: 

15 .. 0 

10 .. 2 

9 .. 4 

7 .. 4 

7 .. 4 

6 .. 6 

6 .. 4 

5 .. 0 

51110 

4 8 

4e0 

3 .. 8 

3 .. 4 

2.6 

1.4 
11112 

o .. 8 

o.8 
o 6 

o .. 4 

o .. 4 

o .. 4 

0.2 

0.2 

0 .. 2 

0 .. 2 

0!112 

0.2 

1 .. 6 



Site No. 23. 

Location: "South Oestrus" paddock reserve, "Gilruth Plainsn, 

approximately 20 miles east of Cunnamulla. See Plate 23. 

Position of Survey Site: Starting at the small dam on the northern fence, 

Notes: 

History: 

proceeding diagonally to the south-west corner, then east 

to the drain, then diagonally to the north-west corner, 

then east to the starting point. 

Heavy grey brown clay, very severely cracked. Open plain 

of Mitchell grass adjoining Gidyea at foot of sanclliill. No 

survey carried out in Gidyea or Pine communities. 

Reserve was dog netted in early 1940' s and has been 

completely protected from all animals and fire since fencing. 

This is probably the only fully protected vegetation in south 

west Queensland and includes Mitchell flats, Gidyea and 

Spinifex in Pine tree sand hills. 

Plate 23 



Site No. 24. * 

Location: Paddocks adjoining "South Oestrus11 paddock reserve, "Gilruth 

Plains", approximately 20 miles east of Cunnamulla. See 

Plate 24. 

Position of Survey Site: Starting 20 yards outside the southern fence of the 

Notes: 

History: 

reserve (Site No. 23) at the drain and proceeding west to the 

south western corner of the reserve. Continuing north 20 yards 

outside western fence of the reserve, then eastwards 10 yards 

north of the northern reserve fence* 

Soil and situation the same as for Site 23, but grazed by sheep 

under normal management, having never been preserved in any way. 

Normal grazing treatment under sheep. 

* This site is not a preserved area but is included for 
comparison with Site 23 adjoining it. 

Approximate comparisons of selected species: 

Reserved for 30 years 

Sida spp® 
Malvastrum 
Dichanthium 
Salsola kali 
Astrebla lappacea 
Legumes 

24% 
5% 
7% 
7% 
4% 

12% 

of botanical composition 

Plate 24 

Not reserved 

40% 
1% 
1% 
1% 

15% 
1% 



Botanical Composition(%) 

Sida sp .. 

Astrebla lappacea 

Kochia sp 

Iseilema membranaceum 

Solanum ellipticum 

Eragrostis sp 

Goodenia sp .. 

Aristida sp .. 

Minuria sp 

Enneapogon polyphyllus 

Malvastrurn spicatum 

Salsola kali 

Plantago pritzelii 

Portulaca sp .. aff P oleracea 

Digitaria ammophiln 

Bassin sp .. 

Rhynchosia minima 

Sporobolus caroli 

Atriplex sp 

Desmodium camplyocaulon 

Atriplex muelleri 

Trianthema triquetra 

Indet herb 

Panicum whitei 

Dichanthium 

Glycine falcata? 

Herb seedlings 

Grass seedlings 

No,. of species recorded 

Basal cover: 

7"2 
5,.L1-. 

2 8 

2 6 

2"4 

1.6 

1 6 

1 4 

1 2 

1 0 

1 .. 0 

0 6 

o .. 6 

O 4 

O 4 

o .. 4 

O 4 

0 2 

0 2 

0 .. 2 

0 2 

0 .. 2 

0 2 

o .. 8 

O 6 

26 

2 4% 



Site No .. 25~ 

Botanical Composition(%) 

Amphipogon caricinus 

Neurachne mitchelliana 

Danthonia bipartita 

Aristida sp .. 

Sida sp .. 

Digitaria brownei 

Eriachne helmsii 

Acacia aneura 

Eragrostis eriopoda 

Cheilanthes sieberi 

Digitaria ammophila 

Evolvulus alsinoides 

Eragrostis setifolia 

Bassia sp .. 

Kochia sp .. 

Boerhavia diffusa 

Sida sp .. (S., platycalyx ?) 

Enneapogon polyphyllus 

Grass seedlings 

No" of species recorded: ·----·~-- ------------~ ····---··-~---- .......... -...._.~ .. 

Basal cover: 

47.,8 

19.,8 

8 .. 6 

7"2 

3 .. 4 
2 .. 8 

2"8 

1496 

1 .. 2 

1.0 

o.6 
o .. 4 

o .. 4 

0~2 

Oo2 

0 .. 2 

0492 

0,6 

j 



Site No. 25. 

Location: Front paddock (adjoining main road) "Dingwall", Nebine, 

approximately 80 miles south south-east of Charleville. 

See Plate 25 . 

Position of Survey Site: Starting from Box tree in Plate 25 and proceeding 

Notes: 

History: 

west for 
1/3 mile, then south-east for 73 mile then north 

east to starting po int . 

Well managed open Mulga- Box country. Soft red earth, no 

stones. 

Used for winter grazing only for many years (1922-1949) but 

lately used continuously but lightly for cattle. , 

Plate 25 

--------------~······ 



Site No. 26. 

Location: Horse paddock (immediately south of outstation buildings), 

"Woodvale", Nebine, approximately 110 miles south south­

east of Charleville. See Plate 26. 

Position of Survey Site: Starting in south-eastern corner against the boundary 

Notes: 

History: 

fence, proceeding north for 120 points, then south-west for 

140 points, then east for 100 points, then north 100 points. 

Shallow stoneyhard red earth on the top of a ridge, some 

ironstone exposed on the surface. Sparse mulga, ground 

cover completely dominated by Amphipogon which is apparently 

grazed by wild life. A very poor cover in response to the 

spelling this paddock has allegedly had. 

Originally portion of sheep paddock. One night horse since 

late 1940' s to late 1950' s then not grazed at all from late 

1950's to 1971, except for the occasional stray sheep. No 

rabbits since 1940. 

Plate 26 



Botanical Composition(%) 

Amphipogon caricinus 

Eragrostis eriopodn 

Neurachne mitchelliana 

Aristida jerichoensis 

Ii.triplex sp 

Eremophila gilesii 

Euphorbia drummondii 

Grass seedlings 

No., of species recorded: 

Basal cover: 

94 6 

1 4 

o 8 
0.,2 

0 2 

0 .. 2 

0 2 

2 .. 4 

7 

·1 8% 



Site No .. 27"' 

Botanical Composition(%) 

Aristida jerichoensis 72o2 

Digitaria ammophila 11 .. 2 

Danthonia bipartita 4 .. 2 

Cheilanthes sieberi 

Eragrostis setifolia 

Neurachne mitchelliana 

Neurachne sp (N .. mitchelliana ?) 

Digitaria brownei 

Enneapogon polyphyllus 

Themeda australis 

Eragrostis parviflora 

hmphipogon caricinus 

Bulbostylis barbata 

Ptilotus macrocephalus 

Tripogon loliiformis 

Tragus australianus 

Drachiaria piligera 

No .. of species recorded: 

Bnsnl cover: 

3 O 

2 8 

2 .. 2 

1.0 

o .. 6 

o.6 
o .. 4 

o 4 

o .. 4 
0 .. 2 

0 .. 2 

0 .. 2 

0 .. 2 

0 .. 2 



Site No. 27. 

Location: Mulga Density Trial, 11 Boatman11 Station, Nebine, approximately 

75 miles south south-east of Charleville. See Plate 27. 

Position of Survey Site: Plot Al (NW corner of trial) starting at gate in north 

Notes: 

History: 

western corner and proceeding in parallel runs, 5 yards apart, 

over the entire plot. 

Mulga thinned to 40 trees/ha in 19~ which has led to a dense 

cover of tall Aristida. Level terrain, red loam soil. 

Partially cleared and net fenced in 1965. Completely protected 

from grazing and fire since then. Felled timber not removed and 

still not decayed. Despite netting, there are occasional signs 

that kangaroos have entered the trial area. 

Plate 27 



Site No. 28. 

Location: Mulga Density Trial, !!Boatman" Station, Nebine, approximately 

75 miles south south-east of Charleville. See Plate 28. 

C: Position of Survey Site: Plot B3 (adjoining Al) starting in north west corner 

Notes: 

History: 

of plot and proceeding in parallel runs 5 yards apart over 

entire plot. 

Mulga standing 640 trees/ha, completely overshadowing all 

ground cover to the extent that virtually all grasses recorded 

in the survey are weak spindly seedlings and not well established 

tufts as in the sunny border strip in Plate 28. It is suggested 

that the obvious association between Digitaria ammophila 

seedlings and fallen timber may be primarily a mechanical 

effect of rolling windblown inflorescences being retained by the 

obstructions of fallen branches. This association has been 

observed at several sites and may thus not be a direct fertility 

or moisture causal relationship. 

As for Site 27. 

Plate 28 



Botanical Composition(%) 

Digitaria ammophila 

Aristida jerichoensis 

Tripogon loliiformis 

Cheilanthes sieberi 

Danthonia bipartita 

Enneapogon polyphyllus 

Digitaria brownei 

Eragrostis sp 

Neurachue sp .. (N mitchelliana ?) 

Brachiaria piligera 

Fimbristylis dichotoma 

Neurachne mitchelliana 

Tragus australianus 

Evolvulus alsinoides 

Acacia aneura 

Ptilotus macrocephalus 

Eragrostis eriopoda 

Aristida contorta 

Grass seedlings 

Herb seedlings 

No .. of species recorded: 

Basal cover: 

23 .. 0 

21 6 

19 4 

12.,6 

3 4 

2 4 

2 .. 2 

2 .. 0 

1 4 

1 .. 4 

1 .. 2 

1 0 

o 6 

o 4 

o .. 4 

0 2 

0 2 

0 .. 2 

3 4 

3 .. 0 

18 

1 .. 4% 



Botanical Composition(%) 

Danthonia bipartita 

Aristida jerichoensis 

Themeda nustralis 

Digitaria brownei 

Aristida contorta 

.hubbardiana 

Kochia sp® 

Eragrostis sp® 

Eriachne helmsii 

Bassia birchii 

Evolvulus alsinoides 

Portulaca filifolia 

Eragrostis eriopoda 

Digitaria ammophila 

Sida sp® 

Abutilon sp,11 

Indet" herb 

Bassia brachyptera 

Ptilotus exaltatus 

Perotis ro.ra 

Neurachne mitchelliana 

Eragrostis microcarpa 

Grass seedlings 

No., of species recorded: 

Basal cover: 

3011>2 

171116 

14 .. 4 

11.2 

9.6 
5.0 
3«10 

2.6 

1@0 

o .. 6 

o.6 
0416 

0e6 

0$4 

o®4 
0@4 

0@2 

0 2 

0.2 

0.2 

Oe2 

0.,2 

o.6 



Site No. 29. 

Location: Wyandra town airfield, approximately ½ mile south-east of 

Wyandra. See Plate 2 9 • 

Position of Survey Site: Starting at the eastern end of the runway, 40 yards 

Notes: 

History: 

south of the fence along the Wyandra- Boatman road and 

proceeding for ¼ mile west then reversing direction for a 

return run of ¼ mile 10 yards north of the first run. 

Soft red loam in cleared Mulga-Box country similar to Site 

No. 11. Signs of previous local disturbance in the survey 

area, giving a patchy distribution of Bassia. Level terrain. 

Fenced in early 1960' s when airfield was moveq to this new 

site. Not. grazed by domestic stock since fencing. 

Plate 29 



Site No. 30. 

Location: North western paddock, "Warrego Park", approximately four 

miles west of Wyandra. See Plate 30. 

Position of Survey: Starting 20 yards north-west of bore drain and proceeding 

Notes: 

History: 

for ¼ mile towards double-stemmed Gidyea tree shown in 

Plate 30, then reversing direction for ¼ mile 20 yards south 

of first run back to the starting point. 

Good example of southern Mitchell grass plains in very good 

order. Heavy grey clay, level terrain of Warrego flats, 

interspersed with clumps of Gidyea. 

Very lightly grazed with sheep from approximately 1930 to 

1956. Since 1956, spelled for seeding after virtually every 

good rain. 

Plate 30 



Site No., 30. 

Botanical Composition(%) 

Astrebla lappacea 59 6 
Sida sp 

Sporobolus actinocladus 

Malvastrum spicatum 

Solanum esuriale 

Dichanthium sericeum 

Panicum whitei 

Astrebla elymoides 

Drachyachne convergens 

Aristida sp 

Aristida latifolia 

Eragrostis setifolia 

Grass seedlings 

Herb seedlings 

No. of species recorded: 

Basal cover: 

20 8 

5 4 

4 .. 6 

3 2 

2 6 
0.06 

o 6 

o 6 
0 2 

0.,2 

0 2 

o.,8 

o .. 6 

12 

7 6% 



Site No@ 31 .. 

Botanical Composition(%) 

Astrebla lappacea 39 .. 4 

Iseilema spp .. 

Dactyloctenium radulans 

Portulaca SP@ aff .. P. oleracea 

Brachyachne convergens 

Malvastrum spicatum 

Bassia ani,canthoides 

Cyperus r~H ·114, 
Desmodium sp.. \ 

Bassia calcarata 

Phyllanthus maderaspatensis 

Eragrostis sp .. 

Sida sp .. 

Acacia cambagei seedling 

Astrebla elymoides 

Eriachne aristideae 

Euphorbi(( Gp .. 

Trianthema triquetra 

Grass seedlings 

No., of species recorded: 

Basal cover~ 

22 .. 2 

17.,6 

5 .. 4 

4 .. 4 

2 .. 4 

2.0 

1 .. 4 

1 .. 0 

o .. 6 

o .. 4 

0"4 

0.2 

0 .. 2 

0 .. 2 

0 .. 2 

0 .. 2 

1 .. 2 



Site No. 31. 

Location: In railway reserve at Glen stuart Siding. See Plate 31 . 

Position of Survey Site: Midway between line and fence on north side of 

Notes: 

History: 

line adjacent to the siding sign, to within 5 yards of 

loading ramp then 20 yards north then follow fence west. 

Mitchell grass downs with open boree woodland and patchy 

gidyea. Soil is typical grey brown cracking clay, not 

receiving run-off water . 

Fenced 1913, grazed by wild animals but not livestock, 

burnt at regular intervals . 

Plate 31 



Site No. 32. 

Location: In railway reserve immediately east of roadcrossing, east 

of Mal vernton Siding. See Plate 32 . 

Position of Survey: Two yards inside fence on south side starting at third 

Notes: 

History: 

telegraph post and going east 0 

Mitchell grass downs. Soil is grey-brown cracking clay. 

Fenced 1913, grazed by wild animals but not domestic 

livestock, burnt at regular intervals . 

Plate 32 



Botanical Composition: 

~strebla lappacea 

Astrebla elymoides 

Site No@ .32 

Bassia bicornis var horrida 

Bassia aniscanthoides 

Portulaca sp aff@ P oleracea 

Abutilon malvifolium 

Cyperus re-t~rii 

Desmodium sp., 

Iseilema spp .. 

Enneapogon polyphyllus 

Indet herb 

Sporobolus caroli 

Doerhavia diffusa 

Eriachne aristideae 

Malvastrum spicatum 

Salsola kali 

Sporobolus actinocladus 

Grass seedlings 

No., of species recorded: 

Basal cover: 

39 8 

30 2 

14 .. 4 

4 .. 2 

3416 

o .. 6 

o.,6 

o 6 
o 4 

o 4 

o.4 
0 L:-

0.,2 

0 .. 2 

0 2 

0 2 

0 2 

3 4 

18 

5 4% 



Site No.,. 33~ 

Botanical Composition:(%) 

Astrebla lappacea 

Aristida latifolia 

Eriachne aristideae 

Goodenia subintegra 

Dassia Qniscanthoides 

Malvastrum spicatum 

Cyperus ~i 

Astrebla elymoides 

Sida_ sp .. 

Rhynchosia minima 

Panicum queenslandicum 

Atriplex muelleri 

Desmodium sp. 

Dichanthium serice.um 

Sporobolus actinocladus 

Indet" herbs (2 spp .. ) 

Portulaca ~~-­

Abut i l on malvifolium 

Dassia bicornis 

Eriochloa pseudoncrotricha 

Kochia sp .. 

Tripogon loliiformis 

Eulalia fulva 

Iseilema membranaceum 

Abutilon sp., 

Indet .. herb 

Dactyloctenium radulans 

Eragrostis setifolia 

Glycine sp .. 

Phyllanthus maderaspatensis 

Portulaca sp., aff., P .. oleracea 

Grass seedlings 

No .. of species recorded: 

Basal cover: 

32 .. 0 

13"6 
11., 2 

5.2 
4 .. 6 

4.,o 

3 .. 6 

3.0 
2 8 

2 .. 4 

2.,.2 

1.,.8 

1.8 
1 .. 6 

1 .. 6 

1 .. 6 

0.,.8 

o.6 
o .. 6 

0 6 

o.6 
o.6 
o 4 

o .. 4 

0 .. 2 

0.2 

0 .. 2 

0 2 

0.,2 

0 .. 2 

0.2 

1 .. 0 

32 

3.,4% 



Site No. 33. 

Location: In railway reserve along Yaraka road east of turnoff to 

Isisford road. See Plate 33. 

Position of Survey Site: Midway between fence and line starting at 99½ 

Notes: 

History: 

milepost going east on south side of the line . 

Mitchell grass downs with scattered boree and gidyea. 

Soil is grey-brown cracking clay. 

Fenced 1913, grazed by wild animals but not domestic 

Ii vestock, burnt at regular intervals. 

Plate 33 



Site No. 34. 

Location: In railway reserve at Benlidi Siding. See Plate 34. 

Position of Survey Site: Midway between line and fence on south side 

Notes: 

History: 

going east starting 5 yards east of road into siding. 

Mixed gidyea/boree/downs on cracking clay. 

Fenced 1913, grazed by wild animals but not domestic 

livestock, burnt at regular intervals. 

Plate 34 



Site No .. 340 

Botanical Composition(%) 

Astrebla lappacea 68 .. 2 

Astrebla elymoides 9 .. 2 

Salsola kali 7 .. 2 

Iseilema spp.. 4 2 

Boerhavia diffusa 1 6 

Eriachne aristideae 1 .. 4 
Sida sp 1 4 

Atriplex muelleri 
' ,{)./ 

Bassia anils/can thoides 
* J-' 

Aristida latifolia 

Cyperus i-e"ttil 

T~edkeldia proceriflora 

Ptilotus ,sp 

Bassia quinquecuspis 

Neptunia sp 

Panicum queenslandicum 

Rhynchosia minima 

Sporobolus actinocladus 

Sporobolus caroli 

Trianthema triquetra 

Grass seedlings 

No .. of species recorded: 

Basal cover: 

1 2 

1 2 

1 0 

0 8 

0 6 

o .. 4 

0 2 

0 .. 2 

0 2 

0 2 

0 2 

0 .. 2 

0 2 

0 .. 2 

21 

3 .. 2% 



Botanical Composition: 

Astrebla lappacea 

Astrebla spp. 

Malvastrum spicatum 

Aristida latifolia 

Dactyloctenium radulans 

Astrebla elymoides 

Cyperus retzii 

Eragrostis setifolia 

Sporobolus actinocladus 

Bassia quinquecuspis 

Polymeria marginata 

Bassia birchii 

Iseilema spp .. 

Boerhavia diffusa 

Brachyachne convergens 

Glycine falcata 

Sporobolus caroli 

Atriplex sp .. 

Sida sp .. 

Tragus australianus 

Chrysopogon fallax 

Sida fibulifera 

Acacia cambagei 

Bassia aniscanthoides 

Eriachne aristideae 

Panicum whitei 

Rhynchosia minima 

No~ of species recorded: 

Basal cover: 

Site No .. 35 .. 

(%) 

25 .. 0 

14 .. o 

8 .. 6 

8 .. 2 

7$0 

6 .. 8 

4 .. 4 

3 .. 6 
4q8 

2.,8 

2 .. 6 

2 .. 4 
2 .. 0 

1 .. 2 

o .. 6 

O 6 

0"6 

Oc,6 

o.4 
o .. 4 

0 .. 2 

0 .. 2 

0@2 

0 .. 2 

0.2 

27 

5 2% 



Site No. 35. 

Location: "Koondoo" 75 miles south of Blackall on Blackall­

Adavale Road. See Plate 35 . 

Position of Survey Site: Half a mile south of turnoff to homestead where a 

Notes: 

History: 

water drain has been laid under the road . The drain is 

marked by two posts, one on either side of the road. 

Mitchell grass downs country with scattered timber -

mainly gidyea. This is not a protected site but is 

regarded as the "best" Mitchell grass cru ntry on "Koondoo". 

This property has been in the family since before 1950@ The 

owner-manager has never stocked at a stocking rate in 

excess of 1 sheep/3 acres. 

Plate 35 



Site No., 36., 

Location: "Duneira" 10 miles south of Blackall running along the 

Barcoo River. See Plate 36 o 

Position of Survey Site: Starting from the south western corner post the 

Notes: 

History: 

survey ran north from the fourth, sixteenth and twenty­

third posts on the southern fence and south from the eighth 

and twentieth posts on the northern fence. At each post 

the survey started ten paces in from the post. 

This exclosure has been grazed in the past and at present 

has a high protective fence on three sides only. Evidence 

of recent grazing was apparent. 

This exclosure of 6 acres was erected in 1936 with an 

adjacent grazed area also of 6 acres. A bore drain put 

through the grazed area later allowed stock access to the 

exclosed area which was subsequently fenced off with a 

normal fence o 

Plate 36 



Botanical Composition(%) 

Astrebla lappacea 

Salsola kali 

Astrebla elymoides 

Polymeria marginata 

/i.strebla spp., 

Brachyachne convergens 

Astrebla pectinata 

Aristida latifolia 

Malvastrum spicatum 

Sida fibulifera 

Panicum decompositum 

Indet herb 

Astrebla squarrosa 

Digitarin sp 

Indet herb 

Boerhavia diffusa 

Enneapogon polyphyllus 

Acacia farnesiana 

Bassia quinquecuspis 

Dichanthium 

Eragrostis setifolia 

Teucrium integrifolium 

Tragus australianus 

Grass seedlings 

No., of species recorded: 

Basal cover: 

34 4 
12 .. 2 

9 8 
6 4 
4 4 

3 .. 0 

2 2 

2 .. 0 

2 .. 0 

1 Lt 

1 4 
1 .. 0 

o 8 

o .. 8 

0 6 

o 6 

o 4 

0 .. 2 

0 .. 2 

0 .. 2 

0 .. 2 

0 2 

0 2 

15 .. 4 

22 

3 .. 4% 
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