
FOREWORD 

BY 

E: S. CLAYTO N, H.D.A., Commissioner. 

"\ '1L~T '\1--:.J~S iu land use l~ave ~een made 
.i V m th e rast and are sttll bemg made. 
ln~t to a lesse r degree as results of past 
llli "takcs hec01ne more apparent. It is 
obYi ous that in order to make headway in 
remed ying the eros ion which has already 
••ccurred it is necessary to first stop causin;,. 
it. )Jo matter how unwittingly it may b~ 
done it is most unwise to deliberately ow 
the seeds of erosion by putting lands that 
are perhaps too steep , perhaps too shallow 
to agricu ltural or pastoral uses for whicl; 
they are quite un;mi t~d , and t.hen belatedly 
try to stop the mev1table sod destruction 
l•y ex pensive but ineffecti ve erosion remedial 
measures. Prevention is, of course. better 
than cure. It is wiser in the fir st rilace to 
u:;e lands within th e limitations of their 
phy:;ical capacities. ·Then it will be much 
easier and cheaper to hold the soil in its 
pl:l.ce \\'ith out loss. 

Thi:; is ,,·hv land use determinations in 
t he lii·st instance both bv the nation as well 
as by the individual ·in their respective 
spheres are so important. r\.s we know by 
experience, \\Tong land u e detern~inatio;1 
h v the nation can commit unsuspecting far­
m ers to a life-time of \~ asted effort, poverty 
;: !Id human mi se i·y. In hi s efforts to wrest 
a living h om un suitable land the farmer also 
inj m es the land itself. ·causing severe so il 
erosion anu loss of soil. Nor does the 
damage end there. Consequentially th e 
streams also suffer. Increased water run­
nff causes grea ter flooding. siltation of the 
strea m bed and impairment of the contin­
iiitY of the stream fl ow. 

A ll these things happen when inaccessible 
timbered lands, too steep or too shallow for 
g razing. are cleared and settled. or \\·hen 
t hey a re stocked too heavily . 

It is one of the tragedies of man's history 
that too often he is called upon to use the 
nat ural resources at his disposal. before he 
has properly assessed them. and before he 

has learned h O\\- to use them. The nation · 
a.- \\'ell as the individual's interests are best 
se rved when great caution is exercised and 
expert knowledge is availed of before land 
use cleterminations are made. . teep nwged 
and shallow country at the headwaters of 
the ·treams is safest wh en it is under tree . 
Tt is also· then carryin o· its best as well as 
its safest crop. The vital water r esource:: 
are also maintained and fl oods mitigated by 
this land use of the steepest parts of th 
catchment. The same principles apply ,,·hen 
\Ye leave the national plane and consider that 
of the individual landhol der. Here, too . the 
individual farmer must exercise the same 
careful assessment of the topographical fea­
tures of his country and the depth ~nd natu:e 
of his soils so that he can use hi s lands 111 

aoTeement with nature. 
"' If he applies these. principles. hi~ yield:: 

will be better. He wtll prevent erosiOn an d 
he will more easi ly remedy ~ny s~il loss that 
does occur. Also his farmmg wtll be more 
permanent. The grassed wate~·ways, banks 
and furrows he constructs w1ll b~ much 
more effective and hi s farm can 1mpro,·e 
in productive capacity each year. 

On the national level in th is State the 
vital facts are souaht and the highest tech­
nical knowledge o~ land utili sation ~1atter ;; 
is made ava ilable. A lso in t:espect ot land::; 
on the headwaters of the maj or ri vers the 
Catchment A reas Protection Board has ~een 
functioning in such matters a the detenmna­
ti on of suitability of areas for settlement, a.nd 
where settlement is permitted. of protect1ve 
conditions. On the individual f~rn~ plane 
the lando>vner has the guiding pnn~iples of 
wise land use that have been enuncmted to 
aid his judgment_. and in N~w South ~Vales , 
if he cares to use it. the advic~ and gu_tdance 
of the Soil Conservation Ser vice Oi.1 h1s OW~ i 
particular farm is available to hun. Sot! 
Conservation Officers have now heen located 
at most of the vital country centres . 



SOIL CONSERVATION SERVICE 

EXHIBIT. 


BY 

. 
R. E. HERlU.NGTON, Q.D.H. , Soil 


Conservationist. 


THE Soil Conservation Sen·ice exhibit tance and co-operati on oi the Soil LunserYa­

once again attracted considerable tion Service. 


attention at the 195 I Sydney Royal Easter The highlights of this year's exhibit wnv 

Show. Situated in the Agricultural Hall two large transparent colour photographs of 

this exhibit has become an important link scenes in the central west of the State. Thes<.: 

with the public; serving as it does to draw showed respectively the ravages of erosion 

attention to the nature and urgency of the and the changed face of pastoral land on the 

erosion problems in New South \ iV ales, and first Soil Conservation Demonstration in 

the way in which this threat is being met New South \!Vales at Gulgong. The photo­

hy progressive landholders "·ith the assis- graphs attracted much favourable comment. 


Fig. r .- The r qsn Soil Consen·ation Sen·ice e xhi bit. 

r()R 

Fig. 2 .- Thc 1951 exhibit. 

. \ well illustrated booklet emphasising the 
need for conservation practices and out­
lining the organisation of the Service, the 
assistance available to the lanclholders and 
the location of country officers, was again 
distributed to the public. 

A very pleasing feature of these exhibit:· 
has been the growing acceptance and under ­
;;tanding, among farmers and general public 
alike, of the need fo r the adoption of well 
designed conservation practices. That this 
interest is evident also in school children is 
very gratifying. The Soil Con?ervati?n Ser­
vice has always taken a particular mterest 
in the children, for it is they who, for better 
or worse, will inherit the land. 

Acceptance of the need for conservation 
of the soil is also evident in the large num ­
her of landholders now awaiting assistance 
through the Service's Plant Hire Scheme. 
Tn some districts there is a ·waiting list of 
several hundred applications for plant hire 
<1nd e,·en with recent additions to plant and 

staff many requests cannot be met fo r some 
considerable time. 

However, many fanners can carry out 
much of this work with their own farm 
equipment. These should contact their local 
Soil Conservation Service officer who will 
advise them on methods suited to their 
conditions and assist them in layout and 
design. 

Each particular problem requires its O \\"ll 

solution-contour cultivation, graded or 
absorption banks, pasture furrows, ·water­
ways, silt dams. realignment of fences , 
changed land use and new agricultural prac­
tices all have their place in conservation 
farming. Often too, while waiting to hire 
Service plant, the farmer can ~stablish 
waterways, realign fences and cultivate on 
the contour. Erosion is thus reduced and 
when the banks are later built the outlets 
can be turned into the stable waterways 
"·ithout delay. Advice as to the most suitable 
lnration and design should. ho.wever . be 



ouaht from the local oil Conservationi st 
to ~nsure that such works \\·ill fit in with 
the general conservation pattern. 

The carrying out of an effective soil con­
servation programme demands the greatest 
co-operation between all interested parties. 
Joint action by owners of neighbouring pro­
perties or by the farmers and road authori­
ties will often simplify the problem-indeed. 
it is frequently impossible to control erosion 
on a property until run-off from a farm 
higher up the watershed has been controll ed . 

The urgc11cy ol till' e rCl,.;i"n prulJ!eJil in thi ,­
State has to some extent been masked dur­
ing the past few years by good seasons and 
high prices. T-l o\n::ver. the progress achieved 
during these years and the widespread 
acceptance by lanclholders of soil conserva­
tion practice is adequate testimony to the 
soundness of th e concepts advocated . F acili ­
ties availabl e to lanclholders are being· 
increased every year and lanclholclers are 
assured of th e ready co-operation of the 
Service off-icers throughout the State. if 
inquiry is mad e a t Inca! cli , t-rict or qJIJ ­

distriet- offi ces .. 
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SOIL CONSERVATIOl'~ AND THE FARMER 


BY 

T. 1'. TAYLOR. H .D ...'\ ., A ssistant Principal 

oil Conservationist. 

I T is unfortunate that there is a general of severely eroded areas. and its value in 
conception amongst both farmers and this field cannot be over emphasised. On 

g eneral public, that any form of soil conser­ sev~rely eroded lands on the north-western 
vation work or erosion control involves slopes, the Hunter Valley and other parts of 
merely the use of earthmoving machinery the State, where practically the whole of 
and equipment, as typified by a modern the surface soil has been removed and the 
crawler tractor and dozer, or a "bulldozer" subsoil gullied to bedrock, the powerful 
as so many people like to call it. The ~' bull­ crawler tractor and dozer is the ideal imple­
doze!:" by its hei-culean efforts in pushing ment for undertaking initial SOil C011SerYa­
tons of soil about at a time has no doubt tion measure_s; without these machines huge 
become a "glamour" machine and has pro­ areas of severely eroded land could not be 
duced a "dozer complex" that is not alto­ treated economically at the present time. 
gether conducive to a proper approach to 
the problem of erosion control and soil However, it should be clear!) understood 
conservation . by all that soil conservation work is not 

The tractor and dozer has a place, and confined solely to the spectacular reclama­
a very important one too , in the reclamation tion of abandoned eroded areas by large 

F ig. I.-Contour furrows constructed on hiiJy grazing land in K angaroo Vallev. The m ould boa rd 
plough in F ig. 2 was used for constructi on. ­
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F ig. 2.-The type of mouldbo~rd plough used , sh owing the front mouldboa rcl a nd sh ar e d et ached . 

earthworks, but that it is also n ece~sa ry , 


and much more desirable . tn treat ernsi m 

in its early s tag-es rather than to wait until 

the services of a dnzer and heavy machiner y 

become essent ia 1. 


PREVENTION AND CONTROL OF 

EROSION. 


T he basis of all sound soil cnnsen ·a t iun 
l"vork an d erosion control is to protect t he 
. oil and prevent it being removed by wind 
or water. The best form of protection is 
that afforded by n getation , and soil conser­
vat ion measures a re designed . therefore, with 
the object of establi sh ing appropri ate vege­
tation and increa sing- : uil fer t ili ty . In m any 
cases of severe eros ion it is fi r st necessa ry 
to coritrol the r un-off water before r evegeta­
t i n can be un dertaken and this is done by 
m echa nical m eas t r s using sui table imple­
ments. Mecha nica l measures consist of con ­
tou r furrows. con tour o r g raded banks . 
diver s ion ban ks . \Yaterway . . absorpt ion 
areas, spreader banks and holding da ms . 
\\'hich a re desig-ned and const r ucted accord ­
ino· to th e deoTee of erosion presen t . th e 
cli~nak . di s tri c~ a n d soil condi t ions. 

E 1 ·os ion preYention and ~· o ntru l. esp~c ia!l y 
in t he ea r ly su ges. i:; obt~med lJy J_llam tam­
in o· the ferti li t ,· "{ the :nli and th1 s can be ,.., . 
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accomplished un ly l>y the adopt ion ,,f 1SCill!l(l 
fa rm ing· and ag ri cul tura l m ethod s. vVist' 
land ~se, judicious s tocking , pasture im ­
provement. crop rota tion. fodder con serva ­
t ion and cuntour cultivat ion a re essential 
practices if stlcccs,.; in thi s directi on is tn hl' 
achieved. · 

Soil cCJ II,.;en ·at icJII . therefore. can lll' 
a pproached from tm > directi ons . Th e first 
is largely designed to p revent eros ion . o r le• 
check it in its ea rl y stag es . l1y wi se land 
Ll Se a nd sound agricultura l m ethod s. and lite 
s('cond is desig-ned to cont rol ;uHl resto re 
land that has a lread1· reached a n a d vanced 
stage o{ er usion ancf requires t he ad opti on 
of special mecha ni cal m ea sure,.; . . 

I n l ' r acti cc th e deg ree and exten t o { 

erosion 1·a ri es con sidera blY from dis tri ct tCJ 
dis trict. inlln ia nn to fan.n . and even f rom 
paddock to pacldc JCk. S imila r] _, .. control 
measures must he desig ned to m eet the 
requirem ent of eve ry pa r t of each holding . 
The seve relY eroded areas 11·il1 r equire 
ex tensive a ncl specia l treatment. ll"hilst the 
li ght ly arl"ectecl a reas can be co utrulled by 
s impler practi ces. or by a change in fa rm ­
ing m etllllcls . It is in the la tter case that 
a true apprecia ti on of the erus ion problem 
and the so il consen-a tion methods required 
tu effect i111pro vem ent a re of para m ount 
impor!"an ~· e . and the fa rmer ca n dn nnKlJ hy 

F ig. 3.- An u.np loughed naturall y " rassed d ra inage line in t he Yass district. 

·· led la nd in the Goulbum dist rict. 
Fig. 4· - A go h.p. crawler t ractor and dozer gully filling on bad ly eroc 
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his own methods, machinery and labour to 
effect such improvement. It should be 
realised also that the control of soil erosion 
is primarily a matter for the individual 
fanner and not one that can conveniently be 
left to the State. It is the farmer's respon­
sibility to farm his land and to protect the 
soil from erosion and deterioration. The 
extensive · State-wide facilities of the Soil 
Conservation Service are available to assist 
the landholder and demonstrations, plant 
hire and technical advice have been pro­
vided, but the key w the problem lies in the 
concerted efforts of each and every land­
holder. who is in any way affected by soil 
eroswn. 

PREVENTION MEASURES. 
Erosion ca.f! largely be prevented in the 

main agricultural areas by the adoption of 
the following practices :-

TVise L and Use. By this is meant 
using the land agriculturally for the pur­
pose for which it is best suited . This 
immediately implies that there is a limit 
to the amount of cultivation that can 
be carried out on sloping lancts and that 
it is wrong to continue to cultivate these 
areas year after year. Cultivation 
should be limited to the flats and 
gentler slopes, leaving the steeper areas 
to pastures, unless it has been specially 
prepared and protected Ly contour or 
graded banks. Ploughing and cultiva­
tion across drainage hollows or water ­
courses should be avoided, and if thi s 
were clone, much gully erosion in the 
cultivated areas would be prevented . 
Similarily, on grazing areas the inferior 
stony or gravelly ridges should not be 
overcleared, whilst in many cases clear­
ing should not be undertaken on these 
areas at all. 

Fig. 5.- E rosion con trolled by pasture improvement in the Goulburn District. The 'A:immera ryegrass 
is est ablishing on eroded areas. 

IJ4 

· " and exclusion of stock these areas
F ig. 6.-Gully head erosion in the 	Goulburn distric t. By f~ocmo · 

can be st abilised vegetatively. 

• A rotational system 	 that
lttdicious Stocking. The depletion eros1011 · 	 bl.1 . 1reduces the time the so1 1s vu nera e 

of pasture cover by overstocking or by to erosion, such as w?en pastu~·es are 
the depredations of rabbits is one of the introduced to the rotatiOn or a. dtfferent 
main causes of erosion on grazing areas ·s arown or the straw IS left on 

crop t ~> .' · bl 	 d hat the present time. To prevent erosion tl. around wtll constdera y re uce t e
Ie,., ' . k I' t to which eroswn can ta e p ace.the soil must be protected, and a good extet1

pasture cover is one of the best forms PastiWCJmprcrc.Je ment. By incr~asifl:g
of protection. Where pastures are tl pasture cover. greater protecbon 1s 
allowed to recuperate and are not con ­ 1 ~ e<d to the soil , infiltration increased of£er 	 d . .tinually eaten out, a satisfactory grass and the tendency towar s et:os ton 1 

cover is obtained and the soil is pro­ ed considerably. Pasture tmproYe­dre uc 'd d · · f 11 dtected and run-off and erosion reduced. ment work, prov1 ~ tt ts nof t o O\b\·e 
stockina JS one o t11e estb)' Q \'er 1:>' • 11 ' Rotat-ion of Crops. One-crop farm­ - of prevent111 g- or contra mgmetl1oc1::. · .

ing is one of the main causes of erosion erosion. Suitable pastut·.e spectes. 11a~e in all fanning areas. Besides reducing el1ded for eac h (11stnct, wt t m 
recomm 	 S d

soil fertility it is found that the cultiva­ .1·cLtltural areas of t11e tate, an
t I1e aa t 	 · I · 

"' · of t hi s ,,·ork IS p aymg ation methods associated with one-crop expanst011 . . . 
. art in ·o JI conservation 111 	 - ewfanning, such as £allowing, leave the maJ or P _ · ­

soil unprotected and vulnerable to South \\ ales. 


IJS 



Additional Fencing. By fencing of-f slope should always be avoided. The 
areas liable to erosion and thus exclud­ sowing of row crops, such as maize, 
ing stock. vegetation is encouraged ancl potatoes, beans and peas, etc., should 
in most cases an improvement is soon always be across the slope, or better 
achieved. This applies especially where still, on the contour. It is realised that 
small isolated areas of sheet erosion, ploughing round and round the 
or ·'scalded" patches are already in C\'i­ paddock, or parallel with the fence, may 
dence or \"vhere gully heads and small be easier, but the amount of erosion that 
RUllies are included. Frequently all that can follow these practices, especial] y 
is required to prevent the spread oi where row crops are planted, is often 
erosion is a few extra chains of fenc­ great. The extra time spent in sowing 
ing from the existing fencing lines to on the contour will, therefore, be amply 
ience out a corner or around the head repaid hy the erosion prevented and the 
of a gully . After fencing vegetation can soil saved . 
be encouraged by topdressing with CONTROL MEASURES. 
fertili se r , planting of suitable trees and 

\\ "here it is found that the adoption ofshrubs. broadcasting of pasture seed 
the above practices is not sufficient to pre­and mulching with old straw and 
vent erosion. or where erosion has alreadymanure. 
occurred, it becomes necessary to adopt some 

Cont our Cultivation. Ploughing. :-;pecial additional practices, such as the con­
>'.cul t i,·ating o r sowing up and down the structi on nf contour furrows, contour o r 

. dh·ersion bank at Camden. 
F ig. 8.-Tractor a nd dozer constructmg a ' .. 

ianner :; with this work dby_ _marking the 
graded banks, waterways, divers ion bank,;, 11 1 the contour:; and genera y a vtsmg 10w 
absorption banks, or holding dams. Most furro\\·s should be made. 
landholders will require some guidance and 
assistance before these measures can be Contour furrows can be cm ~st1ycted \vith 
adopted and, therefore. in -uch ea. cs it is a road plough . where the so t~ JS· h~rd o r 
advantageous for the laudholder to utilise 1 1n· ra ,-e]ly. or wtth a 1ea,.y s111g e turrC?w 
the facilities of the Soil Conservation Se r­ " idboard plough. In some cases d1sc 

111 0 U I I . f .,vice, which are freely ava ilable to him in 1 uahs haYe also )een u ·e< :;a t1 s acton y, 
<tll districts. ~s~e~ially the reversible type. Light tractors 

" ·ith plough attached have l1een used an~l 
Contour FurrO'<l'.i are usua lly constructed ·ven excellent result..: . where the sot! 

I 
. a1

on undulating grazing lands. where erosion J,tve ,.., . 11 " '1 I . I Iconditions are stttta J e. 1v. u tip e 10rse­
is taking place due to deplet ion of the g rass ha ,·e at ·o been used b,·Plot1ghs c rnw 11 · . · nNer by overstocking. They are constructed . l ov1· 11 Cf one or 111ore of the 111oulclboards 

1em ,.., . facross the slope from the top to the bottom or discs. The actua . 1 cd n o onstruc~10 contour 
at intervals of approximately a half chain 1furrows can be carne out .""1 t 1 many type~ 
apart and nine to twelve inches wide and oE fartll 11 ]nughs. and there ts no reason why 
deep. They are level from end to end and 

I · .l> t·l · ..:houhl n< t be undertaken, where t 11c; 1\ ' . • the object is to prevent run-off by holding - . ··tt·)· bY the fanner as part of orclinarvnecec !-> < . . ­the water ami allowing it tu soak into the 
rnutin e farm work. ,soil. T.hc Soil Conservation Service assi,;ts F ig. 7.-Gully head erosion controlled. 



· Contotw, graded or di-.:ersion banks are 
generally constructed on sloping cultivation 
lands to control run-off and reduce the 
amount. It is essential that they be 
designed and laid out with expert knowledo-e 
and here again farmers are advised to 
obtain the assistance of the Soil Conserva­
tion Service. Actual construction can be 
undertaken with modern earthmoving equip­
ment, such as a dozer, or grader, or by 
means of a small grader ditcher, delver or 
disc plough. Undoubtedly, the bigger and 
modern machinery is best if large areas are 
to be treated or the erosion is severe, but if 
only small areas are to be treated a g·rader 
ditcher, delver or disc plough is quite suit ­
able. There is a knack in building banks with 
a disc plo~g~, but \~ith a little experience, 
and th~ s01_l m the nght condition (not too 
dry), It Will be fo und that suitable banks 
can be made. 

Wate?'wa:ys and a-bsorption 01·eas are 
required to take the flow from contour 
~aded or diversion banks. ·wherever pas~ 
s1ble, natural waterways or drainage hollows 
should be preserved and used to take the 
~ow from c?ns~ructed banks. By not plough­
mg or cultivatmg across them and leaving 
these areas firm and well o-rassed erosion 
and_ the likelihood of gullies "'fanning will be 
avoided. In some cases, however formed 
waterways will be necessary wit!; a level 
cross-section and sown with a suitable pas ­
ture mixture to take surplus run-off from 
constructed banks. Here again the Service 
should be con. ulted as to suitable design 
and capacity. The construction work is 
usually carried out with a grader or grader 
ditcher and can be undertaken by the farmer 
himself after he has received advice as to 
requirements, except where large areas are 
to be treated. 

Absorption area consist of comparatively 
level areas . where the flow can be spread 
and absorbed using preacler banks where 
necessary . This may be a natural pasture 
area or it could be own to lucerne or suit ­
able pastures. 

Holding da111s are constructed pr imar ily 
to hold up run-off and reduce flows on to 
lower areas and thereb,· reduce erosion. 
They can also serve as ·stock or domestic 
water supplies. Their construction is similar 
to that of ordinary dams, but information 

should be sought as to the amount of run­
off that can be expected and the size of the 
dam that is required to hold it. Here 
again, even though dams are quickly con­
structed by modern dozers and scoops much 
can be done by the farmer himself if he has 
suitable plant and machinery available. 

RESULTS OBTAINED IN THE 

GOULBURN DISTRICT. 


In the Kangaroo Valley, Mr. H. 0. Cox, 
of Melross, with his own plant and labour 
and with advice and assistance from the Soil 
Conservation Service, has contour furrowed 
approximately 100 acres of his dairy farm. 
He is quite satisfied with the results obtained 
and claims that the value of this work is not 
only in preventing run-off, thereby con­
trolling erosion, but that it is also a means 
of conserving rainfall and increasing soil 
moisture to such good effect that grass and 
pasture growth is considerably increased 
and soil fertility improved by conserving 
beneficial organic materials which would 
otherwise be "ashed away by heavy rains 
or storms. The treated areas have improved 
to such an extent and the erosion has been 
so completely controlled that he now con­
siders it is worthwhile treating all undulat­
ing to hilly grass and pasture lands in the 
district with contour furrows, not only for 
the conservation of soil, but also for the 
retention of the rainfall on land where it falls 
and where it is most needed for plant 
growth. with a view to maintenance of ~oil 
fertility and increased production. 

In the Goulburn district at Pomeroy, on 
the estate of A. A . D alglish, large areas of 
contour furrows have been constructed on 
grazing country with a tractor and road 
plough to control gully and sheet erosion. 

ssistance with regard to cont!ours and 
levels was given by the Soi l Conservation 

ervice, but all the construction work was 
done by the landholder. The work has been 
most successful and erosion in the areas 
concern ed is definitely under control. 
Recently more contour furrow work w a ­
done on this property using a wheeled trac­
tor with an attached mouldboard plough. 
This equipment did a particularly good job. 
especially where and when the soil was in 
good condition. Checks or stops within the 
furrows were made automatically by raising 

the plough with the hydraulic lift and lift­
ing it out of the ground as required. \t'/ith 
machines that have a hydraulic lift it is a 
s imple matter to raise and lower the plough 
quickly without stopping the tractor. The 
unploughed portion then provides an 
excellent check within the furrow, whi.ch 
prevents the water concentrating and over­
topping at low places. 

CONCLUSION. 
The foregoing results are examples of 

what can be done by the landholder when 
he is prepared to tackle the erosion 
problem. 

Landholders, provided they are given the 
necessary advice and assistance, can do much 
with their own plant and labour and, by 
adopting modern soil -conserving methods 
of farming, prevent or control erosion 

befo re it can become a problem on their 
land . There are many fa rmers who have 
obtained outstanding results in the direction 
indicated. Some haYe done this by chanc-ing 
£I:om one-crop farming to rotational c;op­
pmg, others by means of pasture improve­
ment N by contour culti,·at ion . especially 
" ·here row crops are grown. O utstanding 
results have followed judicious stockino- and 
the elimination of overstockino- to su~h an 
extent· that bigger returns and more bales 
of " ·ool of better quality have been obtained 
fro m th e same property in similar seasons 
when the number of sheep has been reduced 
by ro per cent. or 20 per cent. 

The use of hea,·y earthmoving machi­
nery, although e"sen tial in many cases, 
should be considered as an adjunct to and 
not the sole basis of successful soil conser­
vation practice. 
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RESULTS OF WISE LAND USE ON 

WELLINGTON RESEARCH STATION 


l.lY 

G. lVI. PETT!T, H.D . .A. , D istrict Soi l 

Conservation i si.':' 


111 ELLI NGTO r Soil Conservatiou of the R~search Station lands by the Service,
V\ Research Statio a is situated amongst the erosiOn processes had progressed to a 

farm lands which, while <>eneralh· hi rrhh· degree which rendered farming difficult and 
productive, are nevertheless "'subject-to \\~lte-r uneconomical. 
erosi~n which. b)~ removing fertile topsoil. 
~counng out gullies (fig. I ) and cleposit­ The widespread incidence of erosi01a 
mg the e:oded material on lo\ver lying land throughout the fertile mixed farming lands 
( fig. 2) m stream beds and in stock \Vater of the Centr al vVestern Slopes is revealed 
supplies is slowly but surely r educina their by the findings of the erosion survey under­
productiw capacity. Prior to the acqt~i s ition taken by the Service. 

TABLE I. 

,!r eas and percentages of t!te 'z:arious classes of erodi11.fJ la11d i 11 the Cent·ral Westent 
Slopes as revealed by the erosion survey ~.tndertaken b~y the Soil Conservation Service. 

Severe GullY I::\1oderate Gully ISh t E .· IModerate \~-'ind I Severe Wind No Appreciable 
E rosion. ' Erosion. ee - rosJOn. Erosion. Erosion. Erosion . 

Per cent. Per cent. Per cent. Per cent. Per cent. Per cent 
of TotalSq. of Total Sq. Sq. Sq. of Total Sq. of Totalof.Total Sq. o f T otal 

In i:c."'l. .·\rea. miles . Arc.1. .Area. miles. Area. miles. Area. miles . Area . miles. 

I 
0 .:! 26.0 I 5,66o 0.3 4.8623.Sso 32-9 38-3 Hw, I .!.3 

SOIL AND WATER LOSSES ARE were cropped to wheat during 1950 and the 
LARGE. results refer to the period from £allowing to 

harvest. The ,·ear under review was one 
·ome indication of the amount of soil and of ttn precedent ly high rainfall , but the rain ­

n·ater los t from arable land subjected to fa ll 	 characteri stics and other factors were 
normal farming practices is indicated by the hy no means so conducive to erosion as could 
results from experimental plots on this easi ly be the case in a similar period of 
.Station (Table 2). The plots concerned smaller total rainfall. 

* Formerly Officcr-in-Cha1·ge, \ Vclling ton R esearch Station. 
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TABLE 2 . 

Soil loss in lbs. per acre p.nd ?'·U.n-off in inches fro m experi111 ental plots sown to 
wheat, for the period fallowiug 1949 to hm·vest rgso. Total ·rm~nfall 58.28 -inches. 

Plot No. 

Soil Loss 
lb. p er acre 
Fallowing 
to Sowing. 

Run-off 
in inches 
Fallowing 
to Sowing. 

Soil Loss 
lb. p er acre 
Sowing to 
Harvest. 

Run-off 
in inches 

Sowing to 
Harvest. 

Total 
Soil Loss 

lb. p er acre. 

Total 
Run-of£ 

in inches. 

A7 
B4 
Cr 

5.582 
6,! I C) 

5,826 

I.647 
L j29 
1.390 

2,5 2 1 

3,902 
.J.,.J-62 

+565 
7·483 
7.211 

S,I03 
I0,22I 
!0,288 

6.21 
g.or 
8.6o 

Mean .. . 5.842 J .j22 3,628 6.419 9.470 7-94 

Reference to the above table shmvs that 
from the time the preparation of the land 
commenced until the crop was harvested . 
a mean total of 9,470 lbs. of soil per acre 
were lost while 7-94 inches of rain , or 13.6 
per cent. of the rainfall, ran off the plots. 
The figures quoted in Tables I and 2 show 
beyond doubt that erosion involving g reat 
losses of topsoi l is taking place f rom exten­
sive areas of land and emphasise the need 
for protective measures. Soil Conservation 
R esearch Stations were established to in­
vestigate erosion problems and to test and 
demonstrate methods of reclaiming eroded 
land. 

DEVELOPMENT OF THE STATION. 
Development of the Research Station pro­

<·eeded along three complementary lines-
The establishment of a water dis­
posal scheme to deal safely with 
surplus water from the Station 
and also with the concentrated 
drainage from some .po acres 
lying to the east of the property. 

(2) 	The implementation of a farming 
plan aimed at the resto_r~tion and 
maintenance of the fert1hty of the 
pasture and arable land . 
The installation of the structures.( 3) 
devices and instruments essential 
for the conduct of research into 
erosion control problems and ~he 
collection, analysis and recordmg 
of the data so obtained. 

THE EROSION PICTURE IN 1944. 
When acquired by the Soil Conservat!on 

~ervice the property presented a d<:"pressmg 

picture of depleted fertility and erosion 
damage. The dominant soil type is the red­
brown earth on which so much of the dis­
trict's wheat is grown. Over most of the 
property the soil is of considerable depth 
and when exposed erodes readily, deep 
gulli es for ming along drainage lines (Fig. 
r ). Dissecting the 450 acres comprising 
the property were more than 300 chains of 
gulli es of sufficient size to impede the pas­
sage of farming implements. In addition 
the whole area had lost topsoil through 
sheet erosion (Fig. 3). 

WISE LAND USE A MAJOR FACTOR IN 

EROSION CONTROL. 


\ iVhile there are large areas of arable 
land which can only be made safe for con­
tinued cultivation if protected by mechanical 
structures. either on the land concerned or 
on acl j a cent areas, the construction of these 
earthworks is but the first step; unless they 
are a ided by conservation farming practices 
the results are likely to be disappointing. 
A conservation programme to be truly suc­
cessful must aim not only at holding the 
soil in place but also at maintaining that 
soil in the highest possible state of fertility. 

It was with this aspect well in mind that 
the far min<T plan for the Research Station 
was adopte~l. So that their behaviour might 
be investi<Tated and their use demonstrated 
a wide ra~1ge of earthworks has been con­
structed, comprising pasture furrows , graded 
banks <Trassed waterways and dams. The 
infreau'"'ency with which these are taxed to 
anything approaching capacity is a ~easu~e 
nf the efficiency of the farm practices m 
reducing run-off. 
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THE FARMING PLAN. THE CROP ROTATION. 


Tbe accelerated erosion present on so 
much of our land may be attributed largely 
to single crop farming , often with stubble 
burning a regular feature; up-and-down-hill 
cultivation, at times on slopes too steep 
fm: ;;ak cropping; overgrazing, either by 
don1estic stock or rabbits, and the removal 
of timber from much country little suited for 
agricultural or pastoral purposes. 

Care has been taken that these undesirable · 
feattues be eliminated from our land use. 
Single-crop farming has been replaced by a 
crop rotat ion which has no place for stubble 
burning. Cultivation has been rest ricted to 
safe slopes, generally not in excess of 8 per 
cent.. steeper siopes haYin g been sown to 
permanent pasture, or l ~ it under natural 
pasture, and stocking is maintained at a 
level which permits improvement of the 
swa:d, :abb_its being closely suppressed. A ll 
cultiVatiOn IS performed along the contour. 

In this district the ch oice of an alterna­
. tive crop to wheat is limited and a pasture 
including lucerne is utili sed. A rotation has 
been adopted in which each arable paddock 
is sown to pasture and devoted to grazing 
for a number of years , fo llo\\'ing \\'hich 
three crops of " ·heat are grown in alternate 
yea rs with a return to g razing for a furth er 
four years· fo ll o,,·ing the third crop . 

THE RECLAMATION PROCESS. 
The paddock suffering most severe!y 

from sheet and gully erosion and whici1 
appeared to he th e least prod uctive was 
chosen for the establi shment of the first 
pasture leyland. less affected areas being 
~elected for " ·heat growing. The first o-raz ­
ing period of th e rotati on was completed 
111 1948 and the paddock was sown to wheat 

F ig. 2.-This sil t p an, composed of coarse material and sand , covered more than an acre of arable land 
to depths ranging from one 'to two fee t . 

in 1949. A summary of the yearly pro­ this soil and climate by pers1stmg 
gress may be of interest- through a period of low, poorly 

distributed rainfall (Table 3 ).1944: Sheet erosion and gully present 

to an alarming degree (Fig. 3 ). 
 I9-t7 : Stock carried at the rate of r
Little vegetation with many com­ sheep per acre. Pasture sward
pletely bare patches. Treatment improved in vigour and density 
included gully filling, as on these. despite severe grasshopper infesta­
78 acres there were some 6o chains tion during the ummer months
of gullies large enough to interfere ( Fig. 4).with cultivation, and pasture fur­
rows to decrease run-off and pro­ 1948: tack carried at the rate of L7 
tect earthworks in progress on sheep per acre for the twelve 
lower land. months, although the paddock was 

ploughed in . Jovember to prepare 
1945: Sown during autumn with lucerne for wheat in I949· Lucerne stand 

3 lbs., \ i\Timmera rye 2 lbs., with ve ry dense and vigorous when 
100 lbs. of superphosphate per acre. ploughed in. 
Excellent germination occurred 

I949 : Sown to wheat in late May atwith very heavy growth following. 
the rate of 63 lbs. per acre withWet weather rendered early graz ­
50 lbs. superphosphate. Croping impracticable and mowing was 
yielded 36 bushels per acre (Fig.resorted to for the control of ex­


cess growth. Some grazing was S). 

secured later in the year. 
 1950 : Left in stubble unt il October 

when preparation for the 1951 
1946: Moderate grazing available. wheat crop commenced. .A good 

Lucerne proved its suitabillt\' fo1' . quantity of feed was available
F-ig. r .-Gullies such as this formerly dissected the arable land on ·Wellington. R.e~aq:h Station. 
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throughout the year, including tre­ stubble ; 195 5, past ure for a further 

foi ls, self-sown wheat, black oats, fo ur year~. 

Vvimmera rye and some lucerne. J 


Stock carried at rate of r .6 sheep VARYING RAINFALL. 

per acre. .~During the six yea rs since the e,; tabli sll ­

Future use wi ll be: 1951, wheat ; ment of the Station annua l rainfall ha!' 
1952, stubble; 1953, wheat; 1954. ,.a ri ect within wide limit~. 

Year. I J an . I Feb. 

1944 
1945 
1946 
1947 
1948 
1949 
1950 

34 
395 
r 6o 

19 
317 

go 
413 

79 
136 
"2 29 
317 
263 
385 
491 

TABL E 3· 


Jf onthl)' To tais in P oints, 1Y44-1950. 


Mar. 

17 
8r 

107 
238 
139 
129 
47 ! 

r April. ' May. I June. , July . I Aug . I~ept~ l ~~. ISov. J J)c~ . 
78 I 153 

.! ( 0 219 
SG 83 

184 87 
155 137 
178 274 

240 461 

17 
495 

56 
78 

263 
213 
460 

95 
155 

6g 
~7 I 

ss 
II C) 

433 

1 8 1) 

334 
33 

140 
s..,. 
80 

384 

31) 
13 
88 

..!43 
152 
.f1 3 
2! 7 

-fl 
"133 
19'J 
2 2 5 

44 
340 
86 1:1 

-

-1-5 i 
_! (!) 

107 10 G 
1 13 r86 

36,385 
1j ::!13 L 

.!f :! 93 
Gg.) 137 

({ 

Pig. -f .-Lucerne a nd \\ immera rye grass growing on the area shown in Fig. 3 four years later. 

RUN-OFF REDUCED. 	 INCREASE IN FEED VALUE OF 
H.tm-nff from some 6o acres of the STUBBLES. 

paddock r efer red to above enter ·· a I . .=;oo ln those paddocks devoted to wheat grow­
-c uLic yard clam which also r eceives water ing in alternate yea rs there has been a very 
irom the public road. It was not un t il 	 notable increase in the feed value of the 

stubble. The trefo ils (Medicago hispida.\ug ust, r950 that this dam overfio\Yed fo r 
and o/I. 111 i11i111a ) show to particula r advan ­the lirst time since 1944. Reference to 
rage. T his mav be attributed to their Table J shows the rainfall fo 1· th e perioc.l . 
increased seed -production, because the The erosion pictured in Fig. 3 is evidence 
,; tubble is not burnt, and to the benefit 

that prior to 19-14 run-off from the a rea 
.,1Jta ined from the superphosphate applied to 

must have been considerable and it is the \\·heat crops. In turn the wheat benefit ~: 
in teresting to note that this reduction in from the increased legume g rowth, the 
run-off and hence in soil loss has been droppings of grazing animals and from the 
entirely due to altered land use; there " ere " l·c·tter retum of or rranic matter to the soil.;--,. (, :--:, . 
110 ea rthworks in the paddock during this 
time. It is obvious that the lessened run­ . \ s an indication of the grazing which 

111 ay ·be expected from stubble under th ese off means that more water enters the soil, 
r ir~um sta n ces the case of a paddock o£ 51a valuable consideration in a district where 
acres be cited. harvest in may F ollowing F ig. 3.- Portion of \'i"ellington Research Station in 1944 · Sheet ernsion a nrl gully form<~;tion ' ' soil moisture is so often the limiting factor 

on arable land. 1 ~J -1-~ the stubble \\·as grazed until the end in plant growth . 
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of October, I9-+Y· at a rate equal to 2..:1- sheep 
per acre for the t\Yelve months. \iVhen 
ploughed a very large amount of feed was 
still present. 

GOOD PASTURES REDUCE RUN-OFF. 
Subdivision fences \\·ere relocated so that 

areas prev iously cultivated but conside red 
too steep fo r such use were divided from the 
arable land. These portions have in some 
cases been SO \\·n to permanent pasture and in 
others th e g rasses and legumes already pre­
sent haYe been relied upon. The increase in 
the vigour and density of the sward has 
been one of the most striking results secured 
and is due to controlled grazing top­
dressing with superphosphate . and eradica­
tion of rabbits. In addition to topdress ing 
the sown pastures are renovated each 
autumn with a scarifier or combine fitt ed 
with lucerne points. 

T he value of well managed pasture land 
in erosion cont rol has been amply demon­
strated. It has been observed that. 
although th o e a reas deYoted to pasture com­

pri se the steeper portions of the property, 
the run-off has been negligible. This is a 
very big factor in lessening the erosion 
hazard for lower lying cultivated land, which 
so often receives the accumulated drainage 
from overcl eared, overg razecl country 
above. 

CARRYING CAPACITY OF PASTURES. 
The good condition of the grazing 

paddocks has been achieved by regulating 
stock numbers in accordance with the state 
of the pastures. On acquisition the pastures 
were in a deplorable state; as these have 
been improved stock numbers have been 
increased. The fact that leyland pastures are 
also there for the protection and improve­
ment of the soil has been kept well in mind . 
The present condition of lucern e stands 
managed in this \Yay since 1945 shows the 
wi sdom of the practice. T o quote an 
example, a paddock of 39 acres sown to 
\\ ' immera rye and lucerne in 1945 has, for 
the past three years , carried stock at the 
rate of 2.5 sheep per acre. · It is safe to 

F it; . 5.- \\'heat growing in 1950 on t he same paddock a s shown in Fig. 3 and F ig. 4 yielded 36 bushels 
per acre. 
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Fig. G.-Eu :a lypts t order the entrance driYe a nd provide shelter for adjacent paddocks. 

say that the stand of lucerne present nO\\. is g ramme designed to afford, in due course, 
better than at all" previous time, and soil shade and shelter in each paddock has been 
loss is now negligible. followed, a number of trees being planted 

. \ verag-e rate of stocking over the whole each year. As well as providing shade and 
propertY for the past three years. com­ shelter these woodlots will be a source of 
puted o-n an area of 450 acres is 1.2 sheep timber fo r farm use when the trees mature. 
per acre. :\ctnally the fi gure 450 is mis­ As well as having a purely practical Yalue. 
leading- as not inconsiderable areas are the presence of trees in the vicinitY of a 
reserYecl from grazing for experimental pn r­ farm dwelling- adds much to the pleasure of 
poses. tree nnr:;eri es. grass garden, woodlots , living therein . A woodlot has been estab­
homestead enclosure and road wa vs. On 6o li shed to the west of the Station residence 
acres. therefore. grazing is restricted because resulting in very great improvement in 
of re~ earch requirements and approximately appearance and providing shelter from the 
J 2 .'l acres are used for cereal culti vati on. or wind. It is interesting to note the increase 
fall ow. each year . in bird life in the vicit;ity of these vvoodlots : 

fifteen different species of birds have beenTREE PLANTINGS. 
seen in the homestead enclosure and the 

.-\ t the tim e th e property was acquired adj acent \\'Oodlot (Fig. 6 ) . 
there ,,·ere on -k'P ac res not more than 
th irtv trees. mosth· in one paddock. The CONCLUSION. 
remaining 20 ac res is lighth· timl?erecl \\' ith Starting with a severely eroded farm in 
second <T rO\Yth \Yhite box. Thus 111 most of 1944 it has been poss ible in a comparatively 
the paddocks there ,,·ere neith er sh~de nor short space of time to reclaim the area and 
shelter trees for ~ toc k . :\ tree plat tt tn<:; pro- to ensure that production at a high level 



can be continued w ithout iurther dan1ag-e 
hy erosion and with steady imprm·cll!ent 111 

=-0il fe r ti lity. 

The extent to \\·h ich these resulb are u lll.: 
to altered farm practice is evident when it 
is mentioned that on 240 acre:; there are lH> 
earth\\"orks whatsoever. On another 0 1 
acres mechanical control measures consist 
only of pasture fu rrows. while 150 acres 
are protected by g raded l•anks rlischarging­
int0 grassed watenva,- ·. 

M uch ut the success achieved has beeii du e 
to the inclu:-;i()n of lucer ne in both the per­
manent :-'0 \\·n pastures an d the pastu re ley ­
land. T his plan t, by rea:-;rll! of its deep roo t­
ing habit. has been able to withstand several 
periods 11i un{a YOUrahle rainfall. Because , ,j 

its quick response t o ;;ummer rain s, a great 
bul k of feed . with con;;equent protccti oll 
against erosion, is produced at times \\·hen 
no g rm\·th can be expected fro n 1 the 
ind igenou::: iorlrl er plan t,;. 

SOME WESTERN PASTURE SPECIES­

BLUEBUSH, COTTONBUSH AND OTHER 


PERENNIAL CHENOPODS 

BY 

G. H. KNOWLES_. B.Sc., Soil Conservationist. 

IN a previous a r ticle in this journal ( \"ul. (a) K . pymmidata-K. sedifolia; 
7, No. 2) the perennial saltbush (At1·-i­ (b) K. pyra'l'nidatGr--K. planifolia ,· and 

f'l e.'t: vesicarium) was d iscussed in some 
(c) K. sPdifolia-Atriplex vesicm·itml.'letai l. In th is article it is intended to d iscuss 

a number of other plant species in the same It is not uncommon to find pure stands of 
iami l y ( Chenopocliaceae) as the perennial an _v of these bluebushes. 
,-altbush, wh ich plays such a prominent part 
in the composition of western pastures. Occurrence, Longevity, Dro~ght Resistance. 

Second in importance only to the peren­ T he bluebushes occur west of the 13 
IIial or bladder saltbush are the plants fa ll­ inches isohyet and on reel-brown sandy soil. 
ing into the genus of 1\.och-ia. To this genus overlying limestone nodules at variou. 
ll elongs the blnebushes and cotton bush, and depths. this depth croverning the type of 
it is character ised by the presence of a co_mmunity. T hey ~re to be found over 
horizontal membranous d isc or wing on the fa tr ly extensive a reas th roughout the 
fruiting body. According to Black there \iVestern Di, ision, scattered throughout the 
are twenty-fou r species of Kochia, but not perennial saltbush association on the undu­
all of these are famil iar to the grazier. lating country surrounding the Barrier and 

re)· Rancres and th roucrhout the far 
Other plan ts to be d iscussed are those b J b . 

sou th-west of the State, west of a lme from 
Ile long in!S to the g-enus Bassi a ( roly poly), Hay to I vanhoe. 
/( /wgoclia and Ench)'laeua ( ber ry salt­

. 1~h e soils supporting the bluebush a so­hushes), Malacoccra (woolly saltbush ). 
n _a tiOn are im·ariab ly Yery sandy, and are( 1t enopod·ilf1n ( goosefoot ) ami Salsola 
highly susce1 tible to wind erosion once the'prick ly saltwort). 
protective cover of yecretati on has been 
removed; some of the ~:>wors t examples ofI. THE BLUEBUSHES. 
dr ift arc to be found on such oils. As 

Per haps the most important species of bluebush country is often undulating, severe 
the crenus of the T\.oc!tia are those which water rosion is also a common feature. A. 
are known as the B luebushes. This term a whole the community may be described 
includes four main species and several less as a low scrub , the bushes bein~ separated 
impor tan t species but only those fo ur w ill Ly a distance equal to or slightly les · than 
he discussed; these are Kochia pyramidata the diamete r of the bush. 
( black bluebush ), the seed of which ch arac­

( )f these four bluebushes . K. sedifol·ia i;:
ter istically tu rns black when r ipe, K ochia 

by far the most droucrht-resistant and long­(>la 11 ifolia ( low bluebush), /\-ochia sedifolia 
lived . It will e'en su~vive complete defolia­( hluebush or pearl bush) and Korhia 
tion by tack. Unlike the perennial salt ­

l ;corgei ( George's blueb ush). 
? ush the bluebushes are deep rooters, but 

. \ 11 these blt,f'bush e~ occur in association 111 . common with th i · species prodt~ce 
witi, one another and with perennial salt­ deciduous feed in~ roots fullO\\·ing- good .ram:-: 
hush, though perhaps the most important and th e~e are :-;hect when tl!c ~.!TO t 111cl 1 ~ !1 (1 

cnm munities are: - long-er Illoist. 
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Table of co111pm·ison betwee1! (f!') K pyramidata, (b~ K. sedifolia. 
(c) K. plamfoha and (d) K. Ge01·ge1. 

\ Kochia pyra.midala.l Kochia sedifol-ia. I<ochia plmrifolia. Kochia Georgei . I 
I 

Black Bluebush. Bluebush or P earl L ow Bluebush. I George 's B lu ebush. 
Bush. 

COMMON NAME ... 

HEIGHT ... ... Up to 2 feet ... Up to 2 feet.2-4 feet ... .. . Up to 3 feet .. . 

CoLouR A D Greenish-grey or ,Branches and leaves Similar to K sedi- As for K. sedifolia , 
APPEARANCE. bluish-grey. are covered with folia but the whit- but hairier and 

minute white hairs ish colour not as dull g reenish grey. 
which give a very pmnuunced. 
pale blue a lmost 
White colour. 

LEAVES ... ... Cylindrical fleshy, Cylindrical, fleshy, Club-shaped, fl eshy, Slender-cylindrical, 
less than inch in less than t inch about t inch in fl eshy, about * 
length. 

t 
in leng th; no leaf inch in length; 
stalk. 

length; d efinite 
leaf stalk. "1,VOolly. 

P erennial - veryLONGEVITY ... Perennial - v ery Perennial - prob­ Perennial-about I2 
long lived poss­ long lived , poss­ ably intermediate years . 
ibly 50 years. b etween K sedi­ibly 50 years . 

fol ia and K 
Georgei. 

SOIL T YPE ... On sandy soils, 
where the lime­
stone layer is 4 
feet or more below 
the surface. 

R ed-brown soils of 
medium to light 
t exture which are 
rich in lime. 

As for I<. sedifolia. 
Limestone within 
4 feet of surface . 

As for I<. sedifolia. 
Limestone within 
4 feet of surface . 

PALATABILITY ... Palatable, but may 
be considered as 
valueless as 
fodder. Can b e 
poisonous on a n 
empty stomach. 

Palatable, but not a s 
much as I<. Plcw i­
folia. 

\ 'ery pa la table ... Palatable . 

Perhaps the most remarkable feature of Regeneration. 

the bluebushes is the fact that seed will 
 The occurrence of seedlings of K. sedi­
germinate over a wide temperature range. folia is extremely rare. Unfortunately, its
This g ives it an advantage over the salt­ rr reat drotwht resistance and lone-evity dot> t> ~bushes in that germination can take place not necessitate regeneration from seed , and 
at almost any time of the year following consequently the bush is very capricious in
sufficient rains. However, unlike saltbush, 

its seeding. The other three species, how­whose seeds may be viable up to six years, 
ever, seed freely following good rains. Thethe seeds of bluebush are viable for only a 
bushes flower in late winter, the seeds fall­few months. 
inrr in spring or early summer. On denuded

The bluebushes are not grazed heavily, as 0 

or eroded areas the possibility of naturalthe herbage rrrasses which form the ground reverretation is somewhat limited by the fact 
cover throughout the communities form the that the light, winged fruit of the bluebushes 
most important supply of fodder. Its great may fail to find a hold on t~1e bare surface.
resistance to drourrht means that the bush 

Thus a cover of herbage 1s necessary toprovides both a ~upply of fodder during 
catch the seed, but under normal circt;-m­drought when all other fee? is lacking, and 
stances the natural process of recolomza­prc'lVides permanent protective cover for the 
tion is very slow.soil. · 
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Reaction to Grazing. 

The first species to disappear from the 
bluebush pasture are the palatable grasses 
which form the basis of the ground cover 
between the bushes. These are chiefly 
St·ipa. sp. (spear grass), Emgrostis sp. (Love 
grass) and Enneopogon sp. (niggerheads). 
The latter two species are capable of replac­
ing themselves from year to year and con­
s equently a heavily-grazed area suffers 
firstly by the loss of Stipa. 

Once the palatable grasses and herbaceous 
annuals are removed, the sheep are forced 
to revert to the bluebush; though in out­
ward appearances the community does not 
seem to have suffered much, the lack of 
h erbaceous cover renders the soil susceptible 
to drift or water erosion. Further heavy 
grazing leads to the removal of the blue­
l)lJshes and the community degenerates. 
follovving which, scalding and soil drift take 
place. 

The rabbit is very fond of the bluebush, 
and in addition the sandy soi ls supporting 

the bluebush are very favourable for bur­
rowing so that bluebush country is usually 
heavily rabbit-infested. Perhaps it is the 
rabbit rather than the sheep that is respon­
sible for the total destruction of bluebush 
111 some areas. 

11. COTTONBUSH (Kochia aphylla). 
~ ..... 1""hroughout the perennial saltbu_?h asso­
, t iation there . appear many communities in 
which the ...·cottonbush is the dominant 
species. These areas may be only small in­
dimension, but in many cases there are ex­
tensive pm'e stands. The cottonbush asso­
ciation is the result .of a heavy grazing 
policy which brings about the replacement 
of the perennial saltbush. ·whether the 
Koclzia sp. is less palatable than the Atri­
ple.1: sp. that it replaces is a debatable point. 
Some graziers claim that the stock do better 
on the Koch-ia pasture; nevertheless the 
degeneration into the cottonbush pasture is 
the least serious of all the changes which 
can be brought about by the overstocking 
of the perennial saltbush pasture. Apart from 
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. . 
Fig. 2.-Fruits of species of Kochia, Bassia, 1\falacocera and Salsola. 

the ch<..nge tn the shrub dominant layer there 
is littl e or no change in the herbaceous 
A ora . 

Description. 
It is a greenish-grey shrub, up to 3 feet 

in height but more generally it is seen at 
about 2 feet , with slender, stiff spreading 
branches which are striate. The leaves are 
small and crowded on the stems, .the barren 
branchlets becoming rigid and pointed. The 
winged fruit is up to ;;,! inch in diameter. 
The bush is often covered with small white, 
woo lly balls which look like cotton balls. 
and thi s is probably where the plant derived 
its common name. However , these balls are 
clue to a small grub ( vvhich can be seen 
quite plainly on dissection), the plant prob­
ably throwing out a protective covering in 
response to the stimulus. or it may be the 
product uf the grub itself. 

Octurrence. 
The shru b occurs throughout those areas 

where the perennial saltbush is found but 

it is confined to the soils of heavier texture .. 
Lt is frequently found in depression s, crab ­
holes and along water courses. 

Reaction to Grazing. 
\ Vith heavy stocking, the cottonbush com ­

munity shows further degenerati on and is 
invaded by Bassias (roly poly), annual salt ­
hushes and unpalatable annuals . It is not 
common to find eroded areas in this com­
munitY. as when the soil is bared it is tou 
heavy- to be affected; after sufficient rains 
and -spelling from stock recovery is quit('" 
rapid. 

Ill. COPPERBURRS, POVERTY BUSHES, 
ETC. (Bassia spp. ). 

Throughout the west, the Bassias form a 
very important portion of the fl oristic com ­
position of any con}mtmity. This group of 
plants is characterised by possessing a woodv 
seed covering, bearing 2- T 2 spines, which 
mav be only a fraction of an inch long or 
\veil over an inch. The leaves are always 

narrow and in most cases quite succulent . 
.'\ pasture which has a high percentage of 
Bassi<1s is regarded as one which has been 
heavily stocked. the more palatable species 
having been elimin:ttecl by selective grazing. 
\Vhile young, the Hassias are quite palatable, 
hut once the spines begin to harden their 
attraction is lost. The r apid growth · of 
Bass1:as in a pasture is clu e to a number of 
factors: ­

(I) 	The spiny fruit:; mak:· t hent eas ih· 
spread by sheep : · 

( 2) 	 the rapid germination ,,r the ~eed : 
( 3) the production of seed ~:l a very 

early stage in the plants growth ; 
( 4) .their comparatiH.' freedom irnm 

grazing once the spines hccnme 
well developed. 

In pure stands of Bassia sjJp. movc tt:e· tt 
·of sheep becomes quite restricted due to the 
~piny nature of the bushes. Conversely, bv 
restricting the numbers of : tock the mOl:'-' 
palatable and desirable species successfull y 
complete with the Bassia spp. These ar·e 
,·ery closely allied to the 1\. ochias. and there 
a re certain features common to both \\'hiclt 
cncom·age drought resistance; for exa mplt- . 

the similar type uf fleshy cylindrical leaf. 
and a deeply penetrating root system. U nde r 
suitable conditions they have a life span oi 
2-3 years. Black records thirty-one specie,; 
of Bassia which could be considered a ;.: 
common to \iVestern New South \ 'Vales. 

The replacement of the perennial saltbns il 
by various species of BasshL is very e,· ident 
in every district where the saltbush wa,; 
once dominant. In the gibber country of the 
\Vest Darling the copperburrs ar~ regarded 
,·ery fa, mu·ably as fodder plants and, apart 
from scattered grasses, may be the unl_,. 
kind of fodder available. 

;\{any communities of Bassia can be recog ­
nised, these communities being a stage in the 
redevelopment of the climax communitY. the 
perennial saltbush. HoweYer. thi s is ctei1en­
dent on supplies of seed of saltbush and 
11·here the bush has been absent for a fe11· 
yPars it may be said quite definitely that ir 
11·i ll neYer return unless seed is introduced 
to '·he area. 

Onh· the most important speCies 
8ussi,z ,,·ill be considered. These a re : ­

(a ) Bnssia tricuspis. This is kno\\'lt 
locally as either roly poly, burr or 

Fig. 3.- Cottonbush (J(ochia aphylla) in the H ay distric t. There is a good growth of grasses 
· between bushes. 
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fa lls into the cracks of the scaldedbecause of the older plants becom­I 
ing detached from the roots and areas where it germinates and the

" rolling along in a mass, thereby process is repeated . It is a rela­
tively good feed , which is enhanced spreading its seeds. 
by the fact that the spines are 

(e) Bassia bico·m-is. Known locally as almost lacking in this species. goat head, it is a small shrub which 
is tomentose in its early stages. ( h ) Bassia vent·ricosa. This is a low 
The fruit is up to ;4 inch in dia­ brownish-grey bush, with a barrel 
meter and has two stout, rigid shaped fr uit from the top of which 
spines which are woolly for the two short spines protrude, with a 
most part, and give the plant a very short third spine. In the West 
distinctive white appearance, the Darling country it is probably the 
leaves being grey-green. most widespread of all species of 

( f) Bassia. paradox a. Thi.s is a low the Bassia, being common on both 
densely woolly shrub about 6~9 heavy and light soils. 
inches high and grey-green m 
colour. The fruit is the result of ( i) Bassia Itllifio-ra. A low creeping 
the union of 6-ro fruits, each with bush, with dark green leaves, 
two to five spines, giving a woolly, being light · grey under the more 
globular whitish mass; hence its arid conditions of the \ i\Test Darl­
local name of cannon ball. ing. The fruit is short and broad 

with two short almost parallel(g) Bassia brachyptera (short-winged 
spines. Being very succulent andsaltbush). A low growing peren­
with a relatively small proportion nial which is covered with soft 
of fruit, it is quite palatable. It iswhite hairs . Each plant forms a 
common as a primary colonizer on mat; it is capable of colonisingFig. 4.-Copperburr (Bassia divaricata ) a nd annual saltbush on former perennial saltbush in the 

Booligal district. scalds and. under favourab le condi­ ~calcis. associated with Salsola, 
lwli , forming small islands oftions, may form a complete cover. 


poverty bush ; it is a small under­ after rain . In its young stages it The small seed is blown about and vegetati,on. 

shrub about 1 2 -18 inches high. The forms a low grade fodder. 

seed covering has a broad base and (c) Bassia longicuspis. An under- · 

has three spines, with very rarely shrub up to 18 inches in height 

a fourth. The stems and branches with a very characteristic fruit with 

are tinged with reel , and the leaves four , rarely three, spines, which are 

are dark green . 	 often over an inch in length . This . 


is also known as copperburr or roly 

poly, but also as bincly-eye. which
(b ) Bassia di<-·aricata. This bush is 
is probably a corruption of a nativeabout r 2 inches high and it is 
name. It is confined in its distri ­known locally by the same common 
bution to the gibber plains north ofnames as the preceding, and also 
Broken Hill, and in general appear ­as copperburr. The fruit has four 
ance is ve ry much . like B ass iaspines. three of which are long ( un 


to ;h inch ), the fourth being much tric us pis. 

reduced in size. The seed cover­ (d) Bassia quinquecuspis. This is a 

ing is closely appressed to the shrub up to three feet in height , 

stem. The stem and branches are which has a dark green appearance · 

yellovvish and the leaves bright and which occurs usually on the 

green. This is the most widespread heavier soil types. In the west. 

of the degenerate species, being 	 together with Salsola lwli ( prickly · 


saltwort ) . it invades any cultiva­
found in every district where there 
tion land. The fruit has five spines. was originally perennial salt bush. 
two of which are small and united· Thi s is clue to its impalatability 
near the base. Thi s is th e truebecause of sharp-spined fruits, and ·..,.,roly poly and it ts so called' the fact that it germinate:; rapidly F ig. .-Indigo bush (Chenopodium nilmriadum ) on h eavy clay swampy soil between Hay and B alran ald. 

5 
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Fig. 6.- Nitre bush (Nitraria Schoberi) accu mulate3 hummocks of sand . Note t he young pla n ts 
colonising bare scald . 

It would be worthwhile ment ioning here th is genus fa ll s two J warf shrubs kll 0 \\' 11 

another species, viz., JIIJalarocera f'ricornis. locally a s D illon bush (Rhagodia spi11 c­
T his plant was formerly placed in the scens ) and cl imbing saltbush ( Hh agodio· 
genus of Ba.ssia, but in r ecent years it has nu.tans ) , both common throughout the w est. 
been ascribed a distinct genus. It is very The two species of R hagodia a re cha rac­
similar in appearance to the B ass,ia, but th e teri sed by possessing a succulent f ruit, that 
three appendages of the frui t are soft , horn­ is, the fruit is a berry which is bright orang-e· 
shaped and not spiny . It is a small shrub or brig ht reel a t maturity. 
about one foot in heigh t and diameter , wi th 

( a ) Rhagodia spin escens. T his is a shrub· hairy branches g iving the plant a whiti sh 
varying in height and may be qu ite low or appearance. T he fruit resembles a miniature 
up to three and four feet hig h, and aboutstar-fish, It is not common to fin d pure 
the sam e diameter. The branchlets on the· stands of t hi s species, but it is common to 
older plants often end in sp ines , and th e· find it growing in association w ith the 
leaves, up to }'2 inch long, a re g reeni sh g reyperenn ia l altbush and w ith the roly polys, 
in colour and usually hasta te a t t he b ase.the latter showing- evidence of being 
The frui t is bright reu w hen ripe a nd u pchoked out by M alarocera . T he shrub is . 
to ,%: inch in d iameter . The scrub is foundperennia l and of g-ood fodder Ya lue and, 
most commonly on the saltbu sh p la ins , a ndtherefore, a useful past ure plant. 
according t o B eadle occurs in eve ry rilant 
communit y ex cept th e mallee . l t is ve ry

IV. BERRY SALTBUSHES. com monly fo un d in the black box d ump s 
T he Ber ry S altbushes embrace two anti dep ressions throughou t t he west. 

g-enera, Enchylaena and Rhagodia . Perhaps Though it shows prefe rence for a lkaline 
the more com mon of t hese genera. from the soils, it wi ll g r ow almost anywheuc i{ 
g raziers' point of Yi e>Y, is R hagod1'a. Vvithin planted. The species is quite edible _ 
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({!) Nlwvu d ia 1111fcm s . •-\ small he rb nr 
,;hrub up to one foot in height, though it 
m ay ex ceecl thi s when cl imbing. T he stems 
•,f the plant are weak so that t he plant is 
n urmally prostra te, but where possible the 

. plant w ill climb, e.g. , in box clumps where it 
will he seen to ascend the timber. T he 
leave::; a re longer and narrower than those 
of R. sp·inesrens and a re da rk green and 
Haccid . The fruit when ripe is bright red 
h u t smaller than in the preceding specie:::. 
It is quite pala table to stock . 

t t' ) l:ll cli vlaena to111 en tosa . This is the 
-rema ining berr) saltbush and is often ca lled 
lhrr ie r saltbush or r uby saltbush. T his 
is a perennia l hush , usua ll) p rost rate. but 
i::: u p to r~ inches high. The leaves a rl' 
to:11entose and succulent and up to y; inch 
'in leng th . T he p lant occurs throughout the 
·west and shows no p reference fo r soil. The 
succulent f ruit is brig ht o ra nge. or bright 
r eJ in colour and up to Y-J: inch in d iameter. 
T his species i: a lso qui te palatable. 

V. CHENOPODS. 
In thi s g roup , the genus Chenopodi um . 

·rhere a re severa l herbs wh ich a re found in 
·the \\'est a nd which a re generall) regarded 
as weed plants ( goose foots and fat hen ) . 
'but the speci es which is most impor tant i:-; 
rhe .shrub k nown loca lly as ind igo bush 
! Clu·Hot>odillln ni trariacewn ) . T his 1s a 
.;hrulJ three to. six feet in height ami about 
the same di ameter thoug-h in· · hoth cases 
t hese measuremen ts may be exceeded. T he 
~h rub p resents a mea ly-grey appea rance and 
it o ften has spiny branchlets. T he fl o\\·ers 
are in rather dense te rminal spikes. It 
occurs on the heavy g rey self-mulch ing r iYer 
Ha ts and swamps in associat ion with li gnum . 
Vast a reas of count ry suppor t it nea r Maude. 
Balrana ld . and along the Lachlan R iver be­
tween Booliga l and Oxley . where th ere is 
periodic inundation of the land adj acent to 
the r ive r and where many swamps. lake · 
and " ·atercou rses a re conseq uently fi ll ed. Tt 
1s an ed ible shrub. 

VI. SALTWORT (Salsola). 
T he last species of the family Chenopo­

·diaceae to be di scus eel is Sa lsola lwli . 
Kn own alternat ively as p r ickly saltwor t. 

,-o ]y poly or buckbush. it is an annual, gen­
·era lly about two feet high, with brig-ht gr~en 
l eaves. from r~ : ·inch to I inch long. enclmg­

in a sha rp point . A.s t he name implie , ·omc 
species of Sa/sola g row in salty g round ancl 
,:omain alkaline salts . I t is undoubtedly a 
rrimary coloniser. It is one of t he fi rs r 
,.;J'Jccies to ma ke an appearance in' a psammn­
~ e re ( succession on a sand dune ) and it i.: 
afso one of the fi r st plants to appear in the 
natura l 1·egenerat ion of scald and a lso ,,·hen · 
sca lds have been mechanica lly treated. \\'h en 
y()ung the plant is quite ed ible.. but ,,·hen 
it becomes older and spiny it i · shunned 
ll\· stock: when it is dead it break oft ahon : 
tf1e g round and forms a typical n?IY poly 
,,·hich i: carr ied about by the \nnd and 
lllli lds up aga inst fences. 

VII. NITRE BUSH (Nitraria) . 
There nu\\' remains one pecies " ·hi cl 1 

lJcl ungs tn the family Z ygoph:.•llacrat' a.n' : 
which is common throughout the west. \'IZ .. 

.Vitra ria. Sc hoheri or nitre bush . A fe ,,- : e­
mark s will prevent its being confused ~~·l th 
either R lw qodia. sp·in.escens or Clum opodw 111 

· · · I · · ·d eadina shru l111 1f ran aceu.m. t 1S a n g1 . spr o _ 
up to six feet high but usua lly th ree tee.t. 
the leaves bein a thick and green usua lly 1 ~1 
cluster s and ab~ut an inch long . The tr\Jn 
i:-; succulent anJ up to an inch long . purp c·. 
red nr golden ,,·hen r ipe. 

Lt is fou nd mainly in the perennia l sa l.t · 
hush association though it does occur 1 ~ 
<)ther communi ti~s . It probably occurrecl 
. !I . . · · I! . and has spreac
ll1 sma quanti t ie . ongma y . r .1through deaeneration of the surroun c tJng 

o I 1 nmon on l l ' pasture. I t is pa rticu ar Y coi . cl " 1Ha,· plain mainly west of Hay , bu.t t oe. 
- · ' h f t111s a rea .nt-enr both · outh and nort o · 

· · · ·hunned IJ ,· 
.-\ n unpa latable sp~~1es , It IS " the fn.1;r 

stock under all conditiOnS thou~h · t i 
. d' l I I . ortant characten s c1s e 1J e. ts most unp . ·u ·emai11 

is !ts d rought r~s i stan~e , and_ ~ -~~ah~ w·hen
1mute g reen dunng pen ods ot o . ·e fo ·· 

It is very 1a r · 
a11 eIse I1as succumbecl · Th shrub 
it ever to be killed by d rought. e 1.·ft

1 1 
""' r ves as a break for wind and arrests c ­. . pletely cover:­
sancl which in some cases co.n; .t d when 
the bush. Thi · does not k ll 1 a;~ tlt e

0 111 ra in falls it produces a g reen )USt'on of a 
. h tl1e forma ttop of the sane ,I wit to see vast 

hummock. It is not uncommon cl· )ar­
h 1ummo ~ · 1

areas dom inated by t ese 1f H·tY tn 
t icularly alona the road ro!11 ' · 

l'> 

Balranald. 
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CONCLUSION. 
Preservation of existing pastures. whether 

they be saltbush, bluebush, copperburrs or 
grasses, is essential in preventing the 
deterioration by erosion of arid and semi­
arid country of Western New South \Vales . 
Pasture degeneration means also a reduction 
in carrying capacity, which means lower 
returns , greater production costs and a 
smaller margin of safety in drought or 
times of low prices. The productivity of 
the vVestern Division, as in the case of any 
other tract of country, is vitally dependent 
upon the soil, and the stability of the soil 
is in turn vitally dependent upon its plant 
cover. The prevention of soil erosion lies 
in the maintenance of a permanent pasture 
cover, by means of judicious stock and 

pasture management. vVhere possible, stock 
management should be designed to improve 
the condition of the pastures. 

There is still one group of plants in the 
family Chenopodiaceae which remains to be 
discussed, namely, the annual saltbushes, 
and these will be examined in a following 
article. 
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SOIL CONSERVATION IN THE 

COOTAMUNDRA DISTRICT 


BY 

J. H. vVARBURTON, H.D.A. , Soil 

Conservationist. 


· ,\ T Cootamunclra, on the south-western 
j-\_ slopes. erosion in all its many stages 
can be seen-sheet erosion in grazing 
paddocks and rilling and gullying in culti­
vation paddocks. This change from a well 
grassed countryside to an area showing 
erosion· can be attributed to man. 

Cootamunclra is one of our most 
favoured sheep and wheat growing districts 
and has all the natural resources that should 
lead to good farming and in turn a pros­
perous community. 

RAINFALL. 
The average annual rainfall is approxi­

mately 23 inches. There is an influential 
rainfall period of seven months, April to 
October inclusive. From May to Septem­
ber it is particularly reliable, while in April 
an d October the chances of effective falls 
are better than one year in two. During the 
months November to March effective falls 
are received about one year in four. The 
average winter rainfall , April to September, 
is between I 2 inches and 14 inches, average 
summer rainfall 10 inches to 1 2 inches. 
H igh intensity storms are fairly frequent. 
o<ecurring mainly during the summer. 

TOPOGRAPHY AND SOILS. 
The topography is gently undulating to 

hillv with isolated areas of alluvial flats suit­
ab!~ for lucerne. The contour will permit 
occasional cultivation of the major portion 
of the area. Considerable areas are suit­
able for topclressing and the sowing of sub­
terranean clover and \iVimmera rye. 

Except for isolated alluvium along water­
courses the soils are loams of granite origin 
with occasional areas of slate origin. The 
latter soils are of less depth and "gravel" 
hills occur. 

The steeper hills have rocky outcrops and 
soils are mostly red sand loams. 

Except for the red gravel hills and rocky 
hills, the soils and general lay of t~e country 
are suitable for intense mixed farmmg: opera­
tions, including improved pastures m long 
mtations with wheat and oats, and lucerne 
as summer pasture and hay. Fat lambs from 
crossbred sheep are produced very successs­
fully. 

VEGETATION. 
T ; d . d. . · s stochno· and controlled 
u l1 er JU ICIOU ~ "'· · bl f 

rabbit population, this clistnct IS capa e o 
· · · · o· a rrood cover of o-rowmrr and mamtamm"' "' 

;atu rat"' herbages and grasses. . 
Tl . rrrasses are corkscrew (S tzpa 

P) 
1~e~n!~~s; (Bot!wiochloa decipens), star 

~r~s's ( Chloris tnmcata)' barle(yB grass 
( H ordeH1'11 sp.) and soft brome -ron~us 

1·nollis).. e of white top or 
MentiOn should be n1~d. sp.), but clue 

wallaby grass (Da:nthon~ abbits this sue­
mainly to overstockm~l ~ndis~ppeared; how­
culent gr::ss has nea~ }' 6 inches of rain 

4ever, dunng I95° w e~cldocks have again 
were recorded some P 
produced ~vhite top. ball clover ( Tri-

The mam legumes are foot clover (Tri­
folium glom.erat111'1'L)' ~1are~refoil (Medica.go 
folium a-1:·vrnsc ) and urr nd well to top­
dentiwla.fa ) ; these respo 

dressing. . f . Jy trniform beinrr · b 1s atr . ' . 1::>
The natural t1111 er dl nd fonnauon, wtth 

mainly savannah wo~r dora.) white box 
vellovv box (E. ·me w(E bfakelyi). The 
·(E. albe1zs), red gu~.ttle · rrums and black 
steeper hills carry . ~11 e u~ually associated1pine. Reel gravel hl s arzacrorrhyncha) and 
with stringy bark ( E. 11 z ' ) with an occa­
. k (E -1·dcro1:y .on ,1ronbar · ··. ·' · • water course.1sional vello\\· hox in t 1 e 

rgg 
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lutroduccd pasture plants are luu:m c. 
subterranean clover and Vllimmera rye. S ub . 
clover seeds freely and is becoming wide­
spread . particularly on the lighter so il types . 

; 	 \\Timtnera rye, 'vhich is an annual but \\·ill 
withstand drier concli.tions than sub . clover. 
is more suited to the red soils but, in con­
junction, both have made g reat progress, , . 
not only from a grazing point of vie'". but ·· 
also as soil improvers. 

LAND USE IN THE PAST. 
Cootamundra, being in a fairly reliaule 

ra infall a rea, has always been looked upon 
as being a very ~afe district for cereal crop­
ping .: land values are relatively high . Thi s 
high price of land. and un suitability of some 
<)f the land used for crops. has resulted in 
some cases in ton much pressure on the land 
and t·onsequent serious erosion. 

The better type land is generally undulat­
ing to hilly; cropping on gentle slopes \\·as 
4uite in order, but many cases haYe been 
found where the country rises to steep hill ~ 
and right at the base of the hill the lancl 
has been and still is being cropped. Many 
instances of unwise land use and fanning· 
can be found and much land that should In: 

1·eserYcd . fo r grazing only has been con· 
t:inuously cultivated. 

Up till recently no provisiOn was mauc 
inr run-off from adjacent hills by leaving 
the natural watercourses in their virg i11 
state; this error has led to many paddock" 
being discarded as useless for cultivation 
because gullies have formed along the drain ­
age lines and have no,,· divided the paddock,_ 
into small islands. 

The waten,·ay,.; or natural depress i on ~. 
which should have ueen retained onh· a" 
watenyays, were lookeu upon as the -be~t 
so il in the paddock: these were cultivated 
and conseq uently this hest soil has now becu 
los t to the farmer forever. 

Ploughing was ea rriecl out according t1' 
the shape of the paclduck and as a rule th(' 
land was ploughed up and down the slope 
and the usual headlands ploughed fro111 
corner to com er diagonally across th(' 
paddock ; the results "n undulating- land .-; 
were ineYitahle allll considerable eros iu11 
took place. Unft~rtunatel y, many farmers s till 
continue to pl<111gh up and down slopes. 

The practice uf grn\\'ing crop after crop 
IJIJ the same land year after year has bee 11 
large]~· di;;continu ecl . 111ainly because y ield ,_ 

Fifi. 1.-Gully ing o n gently sloping graz ing land . 
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Fig. 2.-Long faliO\\'. The soil is compacted and rilling occurs on fini sh out. 

have decreased throug h lqss oi fe rtility and 
the increase of weed g rowth, such as skele­
ton weed. Lanclholders are now adopting a 
mixed fanning system with crop rotations. · 
pastures and stuck ra ising. that not only 
helps maintain the fertility of t heir land. 
hut will build it up as years go by and help 
to prevent or control further erosion. 

SOIL CONSERVATION MEASURES. 
Successful measures depend on the 

Jandholder and the topography of his farm . 
Excellent results are being· obtained bv 
adoption of the following. c 

Revegetation. 

This can be achieved by the introduction 
of subterranean clover a;1cl \Vimmera rye 
either direct or by sowing with a cover crop 
of wheat or oats, stripping the g ra in , then 
light grazing of the stubble and the follow­
ing autumn top-dress ing the s tubble with 
90- r 12 lbs. superphosphate. The amount of 
grazing this fir st year will depend on the 
season and growth of clover and rye. but 
it should be rest ricted so that the clover will 
not be eaten right off and trampled . too 
much. Annual top-dressing "·ill in c1:ease 
,gTazmg benefits. 

1;1 an a rea that has completely losl or 
partially lost its fert ility_t ile clover sh~ulcl 
be left for a razina for trom five to c1ght

"' ,.., . 1 years before it is again croppec · 
\ ¥ hen a paddock is so\\'n .to. c~over the 

fertilitv and texture of the s01 l IS tmproYed 
by the- addition year after year_ of dry mat­
ter which increases the orgamc content of 
the soil. This a lso builds up the water 
holding capacity of the soil. . 

The practice of using ~ long fallO\~~ l?en~d 
should he discontinued: If _a padhdocl~f1 laicl 

Penod s ort a11ow ­down fo pasture for a · . 
. . d _ a successful crop and also mg ,,.I.11 p1 o nee . f . . .1 1
ll 	 . . a cl o·erminatwn o c ovet seec 

a ~\\ d . ,..,oo "" er od araz ing paddock 
whtch \1'111 produce a "'o ""f b t bbl · . · !)lace n · a a rc u ethe folhnnng yea l 111 

paddock. . · 1 
. 1l .. o· Ins ' t d1sach·antage m t 1at 

Long ~a 0
" 

11 ~"" I -~ a, of the seed-bed pro-
the cont.mual " or ,m, . ·I . 1 h 

. - .. . fine surtace "" 1tc~. w en 
duces d 'et) . of nature IS bacllv

the naours ' ­1 1.0exposec "" 0 soi l blown away.
washed and/ or the t P . h 1 

1·e-sino· w1th superp osp 1ate 
Pasture top-c 1 ::. "" 1 1)roperties where 

· 	 · · a more so 011s 	 mcreaslll ,..,. \\" 1era n ·e have been1 and ' runn ' . . 
su b. cover _ ino· natu ral pastures_IS bene-
sown. Top-d_re::.s "" . tlw cr.rowth nt annnal 
fic ial. as It mcrea,:es "' 
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clovers and stimulates th e better types of 
perennial grasses,· such as white top or 
wallaby grass, which over the past years has 
been mostly eaten out, due to overstocking 
by both rabbits and sheep. This has allowed 
the spear grass (Corkscrew) to dominate 
the pasture sward. 

Spear grass, as the name implies, has an 
awned s.eed which may cause death , particu­
larly of lambs. Its feeding value is not high 
but it will sustain stock. Wallaby grass, on 
the other hand, produces, if allowed to , a 
great bulk of highly ;mtritious grazing. 

Making Better Use of the Land. 
To make better use of the land available. 

the landholder must work with his eye to th~ 
future, not only the immediate present. The 
landholder must work with nature and not 
submit his land to a utili sation resulting in 
degeneration instead of improvement. 

A broad plan for a \YOrking basis is as 

follows:­

(a) 	 On level to slightly undulating · 
land the proper land use is rota­
tional cropping to wheat and oats, 
sowing clown to pastures or 
lucerne. whether for hay or 
grazmg; 

,. 
f 

i· 

F ig. 3.- Pasture furrows on hilly grazing land in the Coota mundra district. 
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(b) 	 :\Ioderately undulating laucl may 
be used for occasional crops, g row n f t 

I 

more or less as a cover crop for the 
establishment of sub. clover and 
\ Vimmera rye grass; 

(c) 	 The steeper parts of the fa rm 

should be used for natural pasture 

g razing only and top-dressed ·with 

superphosphates where possible. 


The planting of trees where they will do 
most good for wind-breaks and erosion con­
trol should always be considered. On the 
management of the steeper country will 
depend the welfare of the holding. Over­
stocking, the cause of most of our erosion 
on the hills, must be avoided and rabbits 
kept to a minimum or, better still , eradi­
cated completely. 

Fencing. if possible, should be designed 
so that these hilly areas may . be grazed 
j ucliciously and a good grass cover main­
tained to help reduce run-off. It is on the 
steeper country that erosion problems orig­
inate, and these should be controlled at the 
source. 

IMechanical Control Measures Where Necessary. .:" 

The use of mechanical methods to control 
erosion are not in all cases necessary, but 

•ll'll 

I 


Fig. .f.-Pasture furrows retain water on the land. 

Fi,ft . 5.- Di version ba nk protec tin g " ully head. 



Fig. 6.-Well g rassed natural drainage line in cu ltivation land. 

may be looked upon as a means towards an 
end . 

Mechanical means of control, if put in 
\\' ith a lot of thought to the future manage­
ment of the farm, can be the farm's back­
bone. Even on country where no visible 
signs of erosion are in evidence, a system, 
say, of contour furrows, graded and absorp ­
tion banks and waterways can save a lot 
of future trouble. 

Instances have been found where mech­
a nical work has been carried out and the 
\\'Ork has not been maintained. Failure to 
maintain work can cause trouble. 

Contour or pasture furrows, as the name 
implies, are put in on grass land, usually 
o n the undulating country or the steeper 
country, the plan being to keep the rainfall 
-on the hi llside, allowing no run-off to the 
paddocks below. A system of contour fur­
TOws and contour farming may be used, 
t hat is, the top country furrowed and the 
fanning land worked on the contour. Con­
tour farming is farming around hillsides to 
fit the lay of the land at right angles to the 
natural slope rather than up and clown the 
slope. \ iVorking on the contour increases 
t he effect of rainfall and so produces more 
.~rowth. each contour act ing as a small 
reservoir. which prevent·s ra infall runnm .~· 

clown the slope. By this method installation 

of graded banks on gently sloping arablt: 

land can often be avoided and successful 

erosion control still be achieved. 


In this district, if run-off from the high 
country is controlled by pasture furrows. 
which hold the rainfall more or less where 
it falls, so increasing the retention of the 
water and, in turn, increasing growth of 
the pasture, and the cultivation is done on 
the contour, and provision is made to a llow 
the natural waterway to function 111 its 
natural state, most erosion troubles can be 
avoided. 

CONCLUSION. . 
Although soil erosion is widespread in the 

Cootamundra district, climate, soils and 
topography are all favourable for the in­
stallation of wise land use methods and. 

. where necessary, mechanical soil conserva­
tion works. Striking resul ts are achieved 
rapidly, not only in positive erosion control 
but also m improved productivity of 
holdings. 

There are few districts in the State where 
efficient rural planning will return such 
major benefits. The experience and advice 
of the Soil Conservation Ser vice are avail­ ... 
able to all lan dhnlders in the di st rict. 

HALL'S CREEK SECTOR 

KEEP IT CATCIIMENT AREA 


BY 

.-\ . G. Bovn, H.D.A., Soil Conservationist. 

HALL'S Creek catchment lies along tht: 
central southern border of Keepit 

catchment area. On the southern side its 
boundary is marked by a spur range running 
west from Mt. Gulligal, on the Moonbi 
Ranges. To the east around the head­
waters, the boundary is formed by the 
Moonbi Range. The northern boundary is 
not so clearly defined, being a line of hills 
which form a watershed between Hall's 
Creek and its tributaries and the Namoi 
River which runs in a westerly direction 
farther to the north. 

In extent Hall's Creek catchment com­
prises approximately Ioo,ooo acres, which 
represents about I / I4th of the Keepit 
catchment. 

In previous numbers of this Joumal Mau 
(Vol. 5, No. 3) and Sterelny (Vol. 6, No. 
4) have described the overall nature of the 
soil conservation activity in progress in the 
foreshore and Spring Creek sectors. It is 
here proposed to outline the position within 
the Hall's Creek valley. 

I •' ' • L ~ ' " ==~~==~4 M! l ~i.;;;~~=~=S;

} :l ,!j . I . 
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Fig. 2.-A general view of H a ll 's creek watersheJ . 

TOPOGRAPHY AND EROSION. 
The topography is mainly mountainous 

'Xith on! y a small portion of the area sun­
ab le for cultivation. These areas of cultiva­
tion are usually in the form o£ small pockets 
among the hills and each of them have 
large catchments with a resultant high 
degree of erosion, both sheet and gully. 
These areas, because of their smallness and 
infrequence in individual properties. have 
in the past been over-cultivated, another fac­
tor which has contributed to the serious 
deg ree of erosion. 

The hilly country. which comprises per­
haps 95 per cent. of the area, shows evi­
dence of indiscriminate clearing and in many 
G t<:es is practically denuded of trees. 

. These watersheds now exhibit an alarm­

. ing state of erosion, particularly in the form 

. of gullies; during the yast. twelve month s 
·of high rainfall landsltcles have been fre­
quent; their occurrence no doubt has been 
greatly accelerated by the Jack of Yegeta­
tinn to hold the soi l in pl ace. 

SOILS. 
.-\ cletailed so il survey of the I-lall 's Creek 

area has not been carried out. but the general 
position is as follows :­

In the extreme eastern areas around the 
headwaters of FJall's Creek. soil types are 
mainly derivatives of igneous intrusives in 
the form of gran ites and pegmatites. Soils 
derived from these parent materials are of 
the_ expected light ashen colour. highly pod­
sohsecl as a rule. and showi1w little accumu­
lation of organi c matter in t l~~ surface layer. 

Moving west\\'ard f r0n1 the .;\'foon bi 
Range area, rock types are De·vonian in 
nature and comprise shales. mudstones. 
tuffs and interbedded volcanics. This class 
of co~mtry is colloquially known as "trap." 
carrymg stone on the surface and through 
the "A" and "B" horizons. 

To the west of Dungemullagalarno Moun­
tain a definite line of serpentine is found 
stretching in a roughly south-east, north­
"·est direction. This ridge shows up in 
man1· a1·eas right through Keepit catchment 

from Hall 's Creek to the Barraba district. ci11111 ) and 11·allab1· oTass (Da nthonia spp.J 
Soils de rive~! from this material are usually occur, together ·with the star grasses 
grey-brown m coluur and stand out in con­ ( Cltloris spp.). On much of the uplands 
trast to the reel .oil s derived from shales reel gra :;s ( B o'thriocliloa. decipiens) is now 
close by. the dominant pasture, and 11·ire grass (A1·is­

tida sf'f' .) is preYalent on the lighter soi l 
.\l ~mg the creek proper and more especi­

types. a lly m the western areas close to Mani lla 
good alluvial flats of da rk reel to chocolat~ LAND USE.clay loam soils occur, these soi ls formina 
the bulk of the better class a rabl e land i~ For the purpose of cle~cribing. u_ti li at_ion. 
the area. the area can be convemently d1v1ded mto 

two parts :­
VEGETATION. F irstly. the eastern porti~n consists of 

Tree species occurring in Hall 's Creek upper slopes and inte1~mechate tableland 
valley a re those typical of the North­ which comprise appro::cunately o':le-half of 
\\'estern Slopes. Yellow box (E. 111ellio­ the area. Because of 1ts mountamous ter­
d01·a) and apple ( A11gop!wra 1:ntermedia) rain this portion has largely been used for 
are found on the creek flats and silty soils the g razing of \\'ethers for \l·o_o l, a purpo-e 
of the lo\\'er valley. The hills of the lower for which this type of coun try JS well smted. 
and miclclle valley are mainly timbered with . Small pockets of cultivation in _t he folds of 
g rey box (E. lz en(iplzloia) and white box the hills are used fo r the growmg of crops 
(E. a/b ens), the latter species predominatin o· fo r a razina and fodder conservation. while 
on the dri er sites and more exposed situa~ on the cfertfle creek banks lucerne is the main 
tions. On the granitic soi ls in the upper fodder crop grown. 
parts of the valley red gums (E. Blakef.vi econdly, the 1\'este_rn portion consist~ of 
and E. d ealbata ) are prominent. · intermediate slopes s1tuated clo~er ~o tl:e 

On the better soils of the lower country town of :rvianilla . \ Vool product1on 1s still 
Q ueensland blue g ra ss ( Dicanthillln S('ri- the most important pastoral pursuit carried 

Fig. ].-\fost u f the catchment comprises hill\' g ra zing land:<. 
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F ig. 4--A :\'linor Demonstration area " ·ithin Hall's creek catchment. 

~n, wh_ile the ra tsmg of fat Jambs Lecomes 
mcr~ast!lgly important . The area suited to 
ct~ltJva~JOn is o~ten extended to slopes with 
e~cesstve gradtent. Run-off after storms 
dtss~cts the_ arable land by rill and gully for­
matwn whtch carry large quantiti es of soil 
to the creek. 

SILTATION. 
U nder normal seasonal conditions Hall's 

Creek doe~ not carry a large volume of· 
~ater and 1s_ usually clear. Its rise follow­
mg a storm 1s often r~pi_d , and although its 
colour sugg~sts that ~~ 1s carrying a large 
vol~tme of s1lt. anal ys t ~ of samples over a 
pen od of years has md1cated that althouah 
~1eavily con t_a minated, the quantity carri~c\ 
IS not so h1 gh as that of other tributary 
. treams. 

EROSION CONTROL. 
To date mechanical soil conser vat ion work 

has been ca rried out on six properties in 
this area with many in the design stage. The 
areas treated have heen small but in most 
cases have been the on ly port ions suitable 
for cu lt iv;-tt ion 1lll the propert\·. Fig-. -+ 

shows a typical a rea treated as a tlltn or 
demonstration. 

Mechanical measnres include the use of 
absorption banks and gra ded hanks, silt 
traps and waterways. 

CONCLUSION. 
Because of the high proportion uf h~lly 

country to cultivation , control of erosiOn 
necessaril y involves the adoption of wi se 
land use principles on an extensive scale. 
Regeneration of timber on the steeper lands 
is necessary, frequently with exclusion of 
stock from steep hazardous parts. In other 
steep areas the densest pasture cover is 
necessary, achieved by carefully controlled 
grazing and rabbit control. On the lower 
lands much mechanical work is required . 

As in other creek valleys within Keepit 
catchment excellent c~ -operation between 
landholders and the Service has been 
achieved and a promisina start has been 
made in the applica.f .11 <~'£ both wise land 
usage and mechanical soil conservation 
measures on the individual holdings within 
th e Hall 's Creek vall ey . 






