GRAZING EFPLCTS ON SHRUB AND TRui: GROWTH
OF ARID AI'D SENMI ARID RIGIONS OF W. A,

Goio Brockway, B.Sc. Adel,

Until less than a century a;o, the inland vegetation
of this State was unigue in that it had never felt the impact
of extensive grazing ~ Australia had no aboriginal pastoral
people. While we can examine and record the changes which are
taking place, something approaching the final picture, which
under present methods of exploitation rmust eventuate, is to be
found in other parts of thz world. I will, therefore, quote
from a report beering on this problem prepared by J. Messines
at the I':A.0., Technical Meeting on Forest Grazing held at Rome
1 195 .

He states, inter alia,

“An obvious feature of the arid and semi-arid zones
is the fragile nature .of the forest. True, trees
adapt themselves to dry climates, except deserit or
pre—~desert climate, and where the vegctation has been
left alone, large tracts of »nresently denuded and
crosion-riaden land could be under forest cover., Sut:
for thousands of ycars rman and his animals have been
destroying the natural forest. The inhabitants of the
aric¢ regions have always becn, and still are, prcdom-
inatly pastoral, and by clear-cutting and overgrazing,
they have caused the forest stands to shrink or com-
plctely disappear.”

and

‘Niithout going into all the causcs, we may say that
intensive forest grazing inevitably removes thce under-
growth, and in aricd rcgions constitutes a permanent
thrcat of rclatively raepid stand annihilation.'

In referring to arid areca foresis, Messines obviously,
rcfcrs to a vegetation of the type which covers or has covered
scections of inlana Austrzlia.

An observer at this symposium might well ask where

docs a forester comc into this picturc. The vcgetation of the
non agricultural scctions of thc arid and semi-arid areas of the
world is normally cvealuated from thc point of view of its grazing
or browsing veluc, this vegctation becing too scattered in dist-:
tribution and low in valuc to be cconomically harvested by means
other than the mouths of grazing animals. Commercial forestry

on the other hand is normally restrictec to those areas recciving
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at lcast thirty inchcs of annusl rainfall - four timcs that
of much of our pestoral country.

The widespread nining activitics throughout the
inland of this State, communcing somc scventy ycars ago,
crecated a demand for great quantitics of fuel and mining
timber (amounting over this poriod to somc 30 million tons
in all). This had to bec cut from the indigcnous forest,
much of which wes and is held undcr pastoral lcasc. “hile
such pastoral lcascs do not confcr on thc holdcr cxclusive
rights to forest DY roduce thercon, it has still beccn necessary
for the Forester to cnsurc that whilec authorising Fforest
producc to bc removod, he should ceusc as 1littlc loss or in-
convenicnce as possiblc to the pastorelist. The rcconciling
of such conflicting intcrcsts has not bcen simple and somc
understanding and avwurcciation of the factors involved ha
becen ossontial°

Changes in vecgctation can be brought about by
direct physical rcmoval sclcctively of cgrtuln componcnts
of a plant community, but it is scldom as simplc as that -
particularly with thc trcces and lerger shrubs which arc
themselves, by thelr very size protccted, at lcast in their
maturc stages, from such dircect action by browsing animals.

Changes must bc lookcd Ffor in the morc vulncrable
links in their 1life cyclce and in the sitc changes rcsulting
from thc changecd biological set up introduccd with thc pastoral
industrye.

-

I proposc to dcal with threc zoncs, viz:
(1) The Southcrn *ucalypt Zonc:

(2) The Mulge Zonc; and

(3) The Yimberley Regione.

The Southcrn Fucalypt Zonc covcers an.arca of somc
170,000 squarc milcs, the grecatcr portion of which lics abovce
the 2" isohyct.

Whilc the grceater proportion of this carrics hcath,
scrub or mallcc of cxtrcmely low grazing valuc, it also includcs
cxtcnsive arcas of tall Lucalypt woodland with an understorcy of
sclcrophyllous shrubs, in which a wide rangc of gencra arc rc-
prescntcd. Promincnt, howcver, arc the acacias, cassias, grev=
illias, crcmophilas and the more succulent and palstablc Chen-
opodiaccac, thc saltbushes (&triplex and Rhacogia) and Kochias.
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The western portion of this zone constitutes the
wheatbelt from which the greaster part of native vegetation -
particularly the woodland sections has been removed. Any
grazing cffect on the fragments of native forest which remain
are of little cconomic moment, although they arc at times dis-
turbing to farmers who have retaincd groups of forest for
protcction purposes. It is found that if such timber patches
arc used for holding hecavy conccntrations of stock, the ground
vegetation is destroycd, the natural surfacc soil is rcmoved
by wind, leaving a hard and at times polished impervious soil
surface, markcd during dry periods with fine cracks which follow
the coursc of thc main surfacc roots. OCrown deterioration of
the componcnt trecs scts in, ultimately lcading to dcath;
regeneration docs not takc placcs

Cascs havec becn obscrved wherc obstructions such as
dumps of o0ld machincry havc causcd an accumulation of sand
around individual trccs, with obvious benefit to them, resulting,
onc would assumc, from thc better watcer absorption of t he drift
sand., This crown dctcrioration contrasts strongly with the
crown improvement often obscrved on isolatcd trecs left in
cultivatcd pacdocks or in belts wherc stocking by animals is
light. :

Beyond the wheatbelt, i.c. bclow about the 12% isohyct,
no widcsprecad systcmatic clearing of the native vegetation has
taken placc. Of thc forcstcd portions of the region, somec six
or scvcn million acres has becn cut through for an average of
agbout L4 tons of wood pcr acrc.

Until very reccecnt ycars, grazing on the bulk of this
arca has bececn light and confincd almost wholly to cattle. For
this we can attributc two recasons. Firstly, the lsck of nestural
underground watcr which ncccssitated expensive dam construction
and sccondly, bccausc of the wretarded dcvelopment and low
palatability of the understorcy specics (most of them falling
in the "palstability L group uscd by Jossup) under the original
ducalypt stand. An increascc shrub dovelopment has followed the
felling of the ITucalypts.

Conscquently, over thce grcater portion of this zone,
fucalypt rcgencration following cutting has not been subjected
to intcnsive grazing and has becn fairly copious with the cxcep=-
tion of thosc arcas whcrc bluc bush and salt bush have becn the
prcdominant undcrstorcy.

Cn limitcd arcas wherc therc have becen concentrations
of stock, C.g., ncar dams, dAirics, ctc. therc is a gencral abscnce
of rcgcncration and a much rccduccd shrub population. With the
vigorous post war cxpansion of pastoral activitics in thc zonc,
cntailing wetcr conscrvation, fcncing, and stocking with shecp,

a vegctational dctcerioration on a morc cxtcecnsive scale appcars
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incvitablce This will mcan a sclcetive rcmoval of thce morc pelat-
ablc shrubs lieeving the cassias, crcmophiles and dodoncas, ctc.
There has boen no protracitcd drought during nost war ycars hencc

.

a complctc asscssment of the uvltimatc cffects is not yct possiblce.

During the pcriod 1925-31, efforts werc macc to rcgen-
cratc sandalwood in thc ¥algoorlic District. A study of the
scasonal conditions undcr which germination and subscquent .st-
ablishmcnt could take nlacc indicatcd that in only onc yecar in
four could this occur. Furthcrmorc, dcestruction of plants by
rabbits (shccp werc cxcludod) was almost incvitablc unlcss
protcction were given to individual plents. Yct sandalwood is
a spccics not normally hcavily browscd in its maturc statc.

Sincc the introduction of the shcep and the rabbit,
natural rcgencration of sandalwood is virtually unknown. Obscr-
vations on this spccics and othcrs associatcd with it indicatce
that a spccics which stock will browsc cven lightly when meturc,
stock will decstroy when it is small.

Leaving the Sucalypt Zone provcer, we pass through a
transitional belt, in which scvcral wucalypts, acacias, and
Casuarina cristata arc promincnt, and into thc mulga zonc.
Passing North from Kalgoorlic, this transitional bclt has a
width of from 25 to 30 miles, bctwecn Broad Arrow and Goongarric.

Whilc specifically the term mulga is accepted es
applicablc to scacia ancura in its scvceral forms, it is, with
certain qualifying torms, somctimcs apolicd to othcer spcecics,
C.g. hop bush mulga (ic. craspcdocarpa) and Irish mulga (Ac.
rosinomarginca)c In a meorc gencral sensc it is also applicd
to a wholc acacia association, which also includecs minor goen-
cra such as crecmophila, cassia, cucalyptus, callitris, ctc.
with, in good scasons, a grassy or hcrbsccous understorcy.

The componcnts of this association arc cxtrcmcly drought
rcsistant and arc mostly of a dull bluc-grey colour. The acacias
bear phyllodes of various widths, somc (c.g. Ac. totragonophylla)
bcing neecdle-like and pungcent, but thecy lack the promincnt pro-
tective spincs typilcal of so many acacias found in arid arcas
overscas, (C.g. Ac. arabica, fc. jacquemontii, cte. )

In view of thc grcaet valuc of the mulge country for thc
production of fine wools, it is rcmarkeblec that so littlc is
known conccrning thc conditions ncccssery to cnsurc its pcrpctua=-
tion. In bricf, the pastoralist is rcaping somcthing hc did not
sow and is lcaving nature to attcend to rcplaccments. She tends
to rcbcl &t such treatment and her recactions arc not always pre-
dictablcs £

Interesting and valuable work was donc in this Statc by
GoF. Melville and Dr. J.@. "icholls which c¢stablishcd the valuc of
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mulga foliage as a drought fodder, but they dealt with the

matiter rether from the standpoint of the effect of the plants

on the animals and not the animals on the —»lants. With an
exhaustible product, such as this, it is insufficient to work

out ways and means of utilizing it without oprescribing ways and
means of ensuring its replacement. In other States, particularly
valuable contributions have been made by S.L. Lverest in :ueens-—
land and H.W. Jessup in South Australia.

It is now receiving aittention in this State from offi-
cers of the Department of Agriculture and C.S.I.R.0. in the
wiluna District.

Ily own observations of the mulga country extending over
a third of a century have left me in no doubt that a serious
aeterioration of the stand has taken place under grazing - and it
is continuing. However, when one considers the vastness of the
zone,; so many combinations of site conditions, irregulsr and
spasmodic rainfall widely differing patserns and intensities of
stocking and the range of plant species and strains it is not
possible to do more than draw a very general picture.

While different strains of ..cacia aneura posses diff-
erent degrees of palatability, none of them are heavily browsed,
if some of the other plants of a less permanent nature are avail-
able. Viorkers associated with the zone during periods of plenty
tend, thercfore, to fail to appreciate the part which mulga plays
in times of drought emergency - when stock will even lick up the
fallen mulga leaves sometimes seen collected round ants' nests.
Jessup writes of mulga in South Australia during drought:

"However, the folisge and pods of the mulga
themselves are very palatable and although
stock soon trim the foliage up to ©the height
they can reach, dry lecaves are constantly
shed from the trees.”

and

UShirubs are a valuable reserve in the early
stages of drought, but if the dry period is
prolonged they wnrovide lictle more than sticks
for the stock to graze. The mulgas, however,
continue to shed leaves from their canopies, sO
that in a prolonged drought they are of much
greater value as a food reserve than shrubs."

Pastoralists themsclves, who have spent many ycars in
the mulga, fail to agreec on the value of the species. As cxam-
ples of this I refer firstly to a pastoralist in the Paynes find
District who welcomcd the activites of post cuitters, who wcre
opcrating without authority on his station, bccause they opened
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up the stand and allowecd other plants to grow, and secondly,

to a pestoralist in another district who when there was a
nossibility of firewood cuitters from & local goldmine opcrating
on his station, registercd his disapproval in no uncertain
terms. To him thc mulga vas the "lifeblood" of his industry and
the mine opecrators "here today and gone tomorrow bandits who
would rcduce the country to imnotency and drive the pastoralists
to ruin.” He rcferred also to a rcduction in carrying capacity
of this station from a sheep to 20 acrcs to a sheep to LO acrcs
in a mattcr of 20 years,

Whilc stand dcterioration is undoubtedly procecding,
direct physical damage by shcep to the larger shrubs and trecs
is not possible, although where cattle arec dcpastured, and that
is of minor incidence only., somc brcaking down of crowns docs
occur. Felling of mulga for fcncc posts has been necessary while
during drocughts felling for foddcr and cven pushing down by a
Valentine tank has taken placc,

Some of the arcas devastated in this way, though indi-
vidually gquitec large, actually represcnt a very low proportion
of the zone. Control of cuttecrs was in most casc¢s poor and fell-
ing unsystematic and destructivc.

Mulga docs not appcar to be a long lived trec, my
estimete would be 100 to 150 ycars - I cannot agrcc with some
observcrs who have suggcested a figurc of forty years. Under the
harsh conditions of its cnvironment, oncc it loses vigor its
dcelinc can be rapid. -Liven in ungrazcd country & high proportion
of scattcrcd dead trecs 1s almost universal but in this connection
we must not losc sight of thc grcat durability of mulga timber.

On country subjcct to grazing thesc scattcred deaths
can still be obsecrved, but in addition we here have cxtcensive
blocks or belts of decad mulga and associated specics in some
cascs covering many hundrcds of acres. ‘

Whilc cdead trceces in ungrazcd country arc eventually
rcplaccd by rcgencration, this is varcly thce casc in grazcd
arcas. I say 'rarcly', becausc it is possible at times, cven
in fairly hcavily grazcd paddocks, to find occasional small
mulga plants eithcer lightly grazcd or cven guite untouched. One
must thcreforc look furthcr than the nhysical destruction of
the »lants themsclves for the answers and an cxamination of
the low ground covcecr and thce soil surfacc itsclf providces the
cllieis

Grazing is almost wholly by shccp which cat off the
vegetation very closc to the ground. Ovcrstocking rather than
understocking is to bec c¢xpcceted since the capital invested in
improvements nccecssitates as high a rcturn pcer unit arca as
possible, Thc dcsire to maintain carefully built up flocks and



._7_

the ctcrnal hopc that thce secason will brcak can lcad to heavy
overstocking in drought pcriods.

The mulga soils consist typically of a sandy surfacce
laycr somctimes only an inch or two dcep, Interlaced with roots
of grass and cphcmeral herbage. Fven when these plants have
died the roots pcrsist. Below this surfacc layer the soil is
compact and lcss sandye

1§

Destruction of this minor ground vegctation by grazing
and the cutting up of thc surfacc soil by the fect of sheep
recduces it to a condition in which it¢ is extremely subject to
movement by wincd action. A progressive site deterioration scts
in. The rcmoval of thc sandy surface layer cxposes the less
pervious soil which prcscnts a scalded and at times polished
surfacc. With the watcr. absorptive power of the site reduced,
its valuc as a sccd bced 1s destroycd, even if sccd aftcr cscaping
the attention of foraging insccts or animals can lodge in such a
surfacc. ;

It is the story so freguently repeated in naturc with
both flora and faunea, the destruction of a spceciecs brought about
by thc destruction of the sitc or habitat. Thesc various destruc-
tive proccsscs rcact on onc another. The larger trees are affce=-
ted and crowns arc rcduced and in such a detcriorating cenviron-
ment it is not possible to decvelop any sort of stable ccological
communitye. '

As thc older spccimens dic they are not being replacced
in sufficicnt density by rcgeneration. Trees undcer arid condi-
tions, particularl thosc which do not protcect thcir own indivi-
dual sitcs by low branching nced mutual protcecction. Hecavy redu-
ction of vcgetation density can, in thce mulga, provc fatel. This
becamc ¢vident in woodeutting operations when as an anti-crosion
measurc, opcrators are rcquired to lcave seven trecs per squars
chain. Thc trccs so rctaincd rathcr than bencfiting from the
reduccd compctition, frcquently arc adverscly affectcd and dcaths
are not uncommnon.

That sitc dcterioration involving the destruction of
the sccd bed is a strong factor affccting regencration is demon-
stratcd by the lincs of young mulges, at timcs almost hcdge like
in appcarancec, to bc sccn for considcrable distances bordering -
road formations. Hcrc soil disturbanccs has crcatcd a scedbed
and water lodgcment at thce road cdge has cncouraged subscquent
dcvelopmente.

It is not my purposc to discuss, in this paper, ways
and means of arrcsting this dctcrioretion and cnsuring of rcgen-
cration. Thc availability of such information would not ncccss—
arily mcan that it would bc applicd on any widc scale. The
first step would appcar to bc to makc the pastoralist himself



s .

rcgencration conscious. He froguently deludes himscelf in this
rcspect, claiming that cverything is alright, young mulgs is

not palatable to shcep and is consequently not interfercd with.
He is primarily concerncd with the cffcct of plants on animals -
not animals on plants.or plant habitats.

Onc pastoralist with whom I spent scveral hours rccont-
ly, examining thesc matiers on his upropcrty, checrfully rcmarkecd
that in thc short pcriod hc had spent with me hé had secn morc
voung mulga plants than he had noticed for a long whilc.

Bricf mention might be maede of the ¥imberlcys. This
arca has rccecived littlce attention from Forcstcecrs but I wish to
make a few bricf obscrvations. +“wo factors appcar to be at
wo¥k affccting the tree flora - firc, which kills the meturc

Fal
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trccs and grazing - or lack of sced -~ which prevents rcgencration.

-

Extensive heavily grazed arcas in the Halls Creck region
show only dcad fucalypis and no regeneration or undcrstorcy.

In pinc arcas (Cal. intratropica) West of Forrest River
Mission, & high proportion (st lcast 50%) of the pinc is fire
killed and no rcgencration less than 25 ycars of age (by ring
counts) could Bc found. Obscrvations on Callitris glauca rcgon-
eration in F.S.W. indicatc the scrious c¢ffects of grazing.

In heevily grazced land Bauhinia cunninghamii is plenti-
ful and seeds hcavily, but rcgencration is abscnt. All trecs
appcar to bec of an «ge which would nlacc their origin beforc the
cays of thc pastoralist. ®mall trces which appcarcd to be young-
er proved to bc shoots fran old rootstockss

Coolibah can be scen rcegencreting on hcavily grazcd
river fiats in thc Fitzroy Crossing arca.

How do our inland vcecgctative associatecs comparc with
those overscas?

I can only spcak with first hand knowlcdgce of the
Rakhs of Viecst Pakistan.

Although thesc arcas have been grazced for meny centurics,
they still carry ¢ hcavicr animal stocking than our own scmi--arid
arcas. In the casc of the Cholisten descrt in Bahawalpur a figurc
of one beast per five acrcs is rcportede.

To somc cxitent, the pattern of grazing may have an cff-
cet. Growth takes placc during the monroon whilc much of the
grazing is by stock from the hills which arc brought down during
the wintcr, aftcr the vegetation has a good starts









