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FO REWORD 

BY 

E. S. CL:\YTOK, H.D.A.., Commissioner. 

T HE climate, soils, typ~ of cropping and Though there are, perhaps. some notable• 
farming methods vary greatly in New achievements to the credit of the Soil Con­

South \Vales. The climate alone va ries from servation Service the fact is that far too little 
a Mediterranean type of rainfall in the research and investigation has been carried 
Somhern and Riverina districts to almost out to date in this important sphere. What 
the opposite in the Northern, North-western has been done has been achieved under g reat 
and North Coastal districts, from moist and difficulties and in the face of serious short­
h11mid on the coast to cold and wet on the ages of staff and facilities. · 
tablelands, in termediate on the \ Vestern 

One of our greatest needs is more useful S lopes and hot and dry further inland. Yet 
information about soils, not just the dassi­patterns of soil conservation have had to be 
fica tion of them but how they behave underworked out by the Soil Conservation Ser­
various t reatments and why, what are theirvice to overcome the problems of erosion 
needs and what are the effects of different associated with these different conditions. 
types of tillage. \Vhat amounts to an agri­

1t is becoming evident that these problems cultural revolution is going on at present . 
arc being overcome. The methods which are Agricultural methods. particularly tillage 
achieving this are also giving benefits in the p~actices, are changing very rapid_l y and. the 
way of increased productivity as well as improvements and developments 111 agn cul­
s tabilising the land. This is evidenced in the tural machinery continually open up new 
widespread adoption of the methods by possibilities and call for improvement in 
farmers. Landowners in practically every agricultural techniques. 
major part of the State are readily adopting 

T here are many methods and machines the methods we have developed and are ex­
for soil conservation work the same as there pending their money on the application of 
are for cultivation and sO~\·ing and though these methods to their farms. They would 
all ha ve their specialised use no one machine not do this if the methods were not sound 
or method is universally applicable through­and they could not afford to do it if the 
out the S tate fo r efficient soil conservation. methods did not fully justify the expenditure. 

Now as to the methods themselves. They vVe have closely correlated our research 
were not accidental. They had to be work with. the application in the fi eld of 
soundly based on a knowledge of the agri­ the methods devised. This is one of the 
cultural potentialities of the di strict, the · reasons for the ready adoption of our 
climate and the soils. Methods then had to methods by farmers. 
be conceived to fit the needs of each area . 
They ha9. to be tried experimentally and Throughout the world it too often happens 
then further tested and modified, where in research work that a series of inadequate 
necessary, to suit each major variant of and unrelated snippets of a complex major 
soil and climate. This involved constant problem are worked out and the fanner is 
research work and testing in the fi eld. The then expected to assimilate indigestible mor­
average observer sees only the fi nished appli­ sels of information and apply them to his 
cation to some individual farm and does not farming operations. In my experience this 
see the constant r esearch work that is going is unreasonable and unrealistic. It leaves 
o n and which forms the foundation for the the farmer with a more difficult task than 
field work on farmers' properties. the research worker. 
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The Soil Conservation Se n-ice of :\ew 
South \Vales has endeavoured to O\'crcome 
this unh·ersal weakness. It does not hand 
the farmer a piece of information and leave 
it to him to fit it in to his farming practices 
as best he can. The Service plans with him 
and works with him in the field to fit the 
knowledge into his system, in many cases 
tJ-.e actual earth work is done under our 
plant hire scheme . 

• 

Cndoubtedly there is need fur more useful 
research work but there is equally great need 
in Australia, as else\vhere, to bridge the gap 
between the research and its application tu 
the farm and the latter requires a different 
type of skill and a wider knowledge. 
:\ctuallv it is as ditficult to effectively inte­
grate n~w practices into a balanced farming 
system as it is to unearth the new practice. 

+ 
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REGENERATION OF MARGINAL LANDS 

IN THE NEW SOUTH WALES 


WHEAT BELT. 

BY 

L. G. K.\LESKI, B.Sc.Agr., Chief Soil Conservationist. 

I )J considering regeneration of marginal 
lands it is necessary to have in mind 

what we mean by the term "marginal". For 
the purposes of this paper, I have in mind 
those lands upon which a farmer, exercising 
plenty of hard work and having an adequate 
amount of rural knowledge, skill and finan­
cial resources, would not earn a good living. 

LOCATION. 

In New South ·wales the term "South­
West Marginal \Vheat Area" was officially 
used in the nineteen-thirties in connection 
with the rehabilitation of a large number 
of landholders who. had been settled on light 
soils of a sandy nature, including mallee 
soils. These lands were situated in Vvestern 
Riverina, between the Murrumbidgee and 
Lachlan Rivers, between the 13-inch and 
15-inch isohyets, and were settled on a basis 
of the farmer making a living primarily on 
a wheat-fallow rotation. 

Because of low rainfall and wind erosion, 
average wheat yields during the nineteen­
twenties were very low. ·when wheat prices 
fell in 1930, this method of land usage be­
came uneconomic ; later, farming areas 
were substantially aggregated to allow graz­
ing to become the major land usage. To­
day there is very little wheat grown in this 
area. 

In the eastern areas of New South Wales, 
Davies has referred to many millions of acres 
of mar~nat land which may be made highly 
productive under intensive grassland im­
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pro\·ement practice. These lands are mainly 
in the podsol belt, between the 25-inch and 
50-inch isohyets. The improvement is en­
Yisaged by the use of fertilizers, trace 
elements, 1ime, legumes, rhizobium and high 
quality grasses. 

A third group of lands, much of which 
is or was marginal on the abovementioned 
standard, is now described, namely the 
gully-eroded lands within the western slopes 
of New South vVales, mainly red-brov.-n 
earths between the 16-inch and 25-inch 
isohyets. 

EROSION SURVEY. 

The Erosion Survey of New South vVales, 
carried out bv the Soil Conservation Ser­
vice during I941-43, indicates the follow­
ing position :­

Area of land within western slopes of 
New South Wales, 52,000,000 acres. 

Area of land affected by gully erosion, 
I 6,000,000 acres. 

ACQUISITION OF SOIL CONSERVATION 
RESEARCH STATIONS. 

In order to study and devise measures 
to remedy this position, the Soil Conserva­
tion Service acquired five Research Stations 
within the wheat belt during 1940/1946, at 
'Vagga. Cowra, Vrellington, Gunnedah and 
Inverell. Some of the activities on these 
are now used to illustrate methods of re­
clamation of marginal lands within the New 
South \Vales wheat belt. 

3 



In each case the lands rise from gently 
sloping, formerly arable land~ to ~teep slopes 
up to 30 per cent. and to chffs m the case 
of Gunnedah . 

The steep upper lands had in each case 
been cleared of timber ; pastures on these 
and the intermediate slopes had be~n eaten 
bare by long continue~ overstocln_ng and 
the depredations of rabbtts. Excesstve run­
off from these higher lands ~owed across 
the lower arable lands, gougmg out d_eep 
and frequent gullies down every flow lme. 
Because of the removal_ of huge ar~ounts 
of topsoil and the phystcal obstruction of 
th e uullies, the lands had been abandoned 
for ~ulti vat ion prior to 1945, and had re­
verted to sparse weedy pasture. 

RESEARCH STATION WORKS. 

Land Use Planning. 

The method of classification and land use 
planning, as developed in the United States 

a few years previously, was modified ~ncl 
used in classifying these lands and planmng 
the future soil conservation works. 

The classificat ion used was as follows:­

A. 	 Land Suitable for Cultivation. 

I . 	 No special soil conser vation practi~.:cs 
necessary . 

2. 	Simple soil cot~ser~ration practices, e.g.. 
contom· culttvatJOn, adequate rota ­
tions, etc. 

J. 	Intensive soil conservation practices, 
e.g., in additi~n t~ ( 2) above the 
installation of dtversJOn banks, grader! 
banks, grassed waterways, etc. 

B. 	 Land Suitable for Gra::iug. 

4. 	Land suitable for sown pasture, too 
steep for regular arable production, 
but from which an occasional crop 
can be taken under protective 
mechanical measures. 

Fig. r.-Badly eroded formerly arable land on Wagga Soil Conservation Research Station 
in 1945. 
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.1 . Permanent sown pasture on steep 
slopes permanently protected by ab­
sorption or diversion banks and pas­
ture 	furrows. 

G. 	 Very steep, sometimes rocky areas, 
which can be improved only by 
broadcasting seed and fertili ser, and 
on which very limited stocking should 
be practised. 

C. 	 Lauds Uusuitavle fot· Cultivation or 
Gra::iug. 

7. 	 Lands which should be retained under 
forrst or planted to forest, and from 
which stock should be excluded. 

S. 	Cliffs, lakes, swamps and similar un­
usable and untreatable land. 

Soil 	Conservation Land Usage. 

Having- classified the lands the next thing 
to do was to implement the classification. 

It was apparent that practically the whole 
of the internal fencing . on all Stations was 
unsuitably located. The first soil conser­
vation measure, therefore, was to pull out 
practically the who.le of the internal fencing 
and re-fence on the contour on a land-use 
plan basis. Most of the original fencing 
had already fallen clown or was in an other­
wise ineffective state, compatible with the 
~everely depreciated state of these lands. 

There was no land in Class I , i.e., land 
requiring no soil conservation measures, on 
any of the Stations. There were very limited 
areas in Class II and the main considera­
tion in respect of the arable lands was the 
Class JII Group, i.e., the lands requiring 
in tensive mechanical soil conservation 
llleasures. 

On all Stations this involved, firstly, mas­
sive diversion banks on low grade (0.25 
1w r cent. to 0.4 per cent) at about the 8 
to 10 per cent. slope to intercept any un­
controlled run-off from the higher lands 
and take it round \be slope to dams and/or 
waterways and l~d it to safe disposal 
areas. 

Below these abso~!ion or diversion banks, 
the gullied Class I!I' arable lan~ .were then 
treated mechanically by gully-filling, graged 

i 

banking, grassed waterway construction and 
contour working and sown to the "wheat­
subterranean clover lev-fallow" rotation in 
the south and the ·' five-vear stubble mulch 
wheat-live year lucerne iey" rotation in the 
north . 

T he Class I\ · lands abO\·e these recei ,·ed 
somewhat similar mechanical treatment, but 
permanent pastures of lucerne, P halaris and 
subterranean clover in the south and lucerne 
and Rhodes grass in the north were sown. 
These lands range to about I.=; per cent. 
slopes. 

Class V lands, i.e .. steep natural pastures, 
were not ploughed, but intensively contour­
furrowed on J to 3 feet vertical interva ls 
and Vlimmera ryegrass and subterranean 
clover and superphosphate scarified in the 
south and Rhodes grass and liverseed grass 
( Urochloa panicoides) in the north. These 
lands range up to 30 per cent. slope. On the 
northern Stations massive level absorption 
banks were used instead of pasture furrows. 
because of the high intensity of summer 
storms. 

Class VI lands represent the steepest graz ­
ing lands on which hand broadcasting oi 
fertili ser and perhaps seed is of value on 
small areas, and aerial topdressing on larger 
areas. On the Research Stations Oass VJ 
lands were limited in extent. 

The Class VII lands, i.e., land at present 

under fo rest or which should be planted to 

forest for soil conservation purposes. with 

stock excluded, were well represented. 


The Service is raising 75.000 trees per 
year in its Station nurseries . I n earlier year:' 
these trees were mostly used on the Station:. 
and other Crown lands. Existing timber 
stands , particularly on ridges, were thickened 
and extended, corners of paddocks formerly 
severely eroded were planted. shade and 
shelter bclts were established on all boun ­
daries and Station roads and the farm forest 
was accorded its own particular place of 
importance in land classification and the 
implementation of plans for wise land usage 
on these Research Stations. 

Class VI~I _land~, the cliffs, swamps, etc.. 
were very !muted 111 area. 
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RESULTS ACHIEVED. 
Results have been measured in three 

ways: firstly, by measurement of the change~ 
in the vegetation and decrease in the run-oft 
and soil loss from the areas concerned ; 
secondly, by the production of crops and 
stock during the decade this work has pro­
gressed; and, thirdly, by the impact of this 
phase of soil conservation work on the rural 
community as indicated by the extent to 
which thev have undertaken similar work 
on thei1 O\~'n holdings at their own expense. 

Vegetation on Hill Lands. 

:-\t \ Vagga Station slopes of the hill lands 
are about 20 per cent., with 30 per cent. 
maxima. 

The marginal state of these lands prior to 
soil conservation development is illustrated 
by records of permanent quadrats located 
at random in 1947 throughout the hill lands. 
Typical quadrant counts are:­

Year. 1950. IC)53· 

::\lilitary Paddock. Quadrat 4\V. 

Bare ground . .. I 90% 1 55% oo;,> 
Stipa-Aristida spp. ... ! Sub-dominant Dominant .-\bsent 
Subterranean clover ..·l Occasional 1 Present Dominant 

Cow Paddock. Quadrat 4· 

Bare ground o% o% 
Skeleton weed Present .-\bsent 

... \Subterranean clover ... Dominant Dominan t 
Vvimmera ryegrass Present Sub-dominant 

In :Military Paddock the sheet-eroded 
stony ridge was, in 1948, devoid of any 
vegetation over 90 per cent. of its surface 
a rea and the sparse vegetation consisted of 
Stipa. and Ar£stida spp.. wl~ich are of low 
forage value. By 1953 th1s paddock had 
been reclaimed to the state of complete 
around cover by subterranean clover and 
~he low value species had been crowded out. 

In Cow Paddock, once cultivate~, but 
abandoned to thin weedy pasture pnor to 
1945, bare ground was. reduced from 62 per 
cent. in 1948 to zero 1n 1953 and skeleton 
weed crowded out by a dense pasturage of 
Wimmera ryegrass and subterranean 
c~over. 

Over 100 acres of the steep hills of the 
Research Station, marginal to a state of h~v­
inrr been a lmost completely unproduct1ve 
be7:ause of erosion, have been similarly 
transformed from practically bare stony 

ground to highly productive pastures at 
present carrying two sheep per acre, and 
with considerable further improvement now 
possible by the introduction of Phalaris 
t-uberosa at this stage. 

Run-off and Soil Loss from Conserved and 
Unconserved Catchments. 

At the southern end of \ Vagga Soil Con­
servation Research Station are two small 
catchment areas, side by side, each of 25 
acres and of similar I 5 to 20 per cent. slopes. 
One catchment area has been soil-conserved 
by the installation of level pasture furrows 
at 2 feet vertical intervals, sown with \i\Tim­
mera ryegrass and subterranean clover and 
topdressed with superphosphate each year 
since 1950. The other catchment area re­
mains untreated. At the outlet of each a 
:neasuring; t weir and water stage recorder 
have .bee!) installed. 
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The soil-conserved catchment area is 
grazed at the rate of 2 sheep per acre as 
against I sheep per acre on the untreated ; 
in 1952 the amount of run-off from the soil­
conserved catchment was· one-fifteenth that 
of the untreated catchment, the maximum 
rate of run-off was one-seventeenth, and the 
amount of soil lost was a trace as against 
IO.J tons from the l111treated area. N ineteen 
fifty-two was the wettest year ( 26.2 inches) 
since the installation of the measuring weirs 
and recorders. 

It would be better to retain all or most 
of our rainfall on the farms by reclaiming 
marginal lands by soil\ conservation farming 
and grazing land usages; thus the problems 
of roadside erosion, siltation and flooding 
could be mitigated at the source of the 
trouble instead of at the end point. 

At Gwllledah in 1946 the mechanical soil 
conservation works had just been completed 
on approximately 300 acres of very seriously 

eroded lands up to 30 per cent. slopes . Run­
off from these lands previously concentrated 
at one point in the north-eastern corner of 
the Station, passed through a railway cu l­
vert. across·the main north-western higlm·ay 
and spread across the ~(ooki river flats. 

In January, 1947, a storm of .i95 points 
in 90 minutes was recorded. Jus!' prior 
to acquisition oi the Station. preYious storms 
of much less volume and intensity had twice 
resulted in run-off which destroYed about 
IO chains of railway embankment~ road and 
adjacent lower boundary fence, the run -off 
being estimated to reach the rate of .=;oo 
cusecs, or nearly 2 cusecs per acre. 

The installation of the mechanical soil 
conservation measures so reduced the 
amount and the rate of run-off, that in this 
record storm, even though every furrow, 
b::mk and waterway flowed to capacity,. there 

Fig. 2.-An area of subterranean clover-wimmcra ryegrass Icy in 1953 in the same paddock 
as in Fig. r, eight years after installation of mechanical soil conservation measures and the 

adoption of wise land usage. 
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WAGGA WAGGA · 

SOIL CONSERVATION 
RESEARCH I STATION 

194'5 

WAGGA WAGGA 
SO IL CONSERVAT I ON 

RESEARCH STATI 0 N 
1955. 

/)amJ 

'l 
LEGEND 

....s
rz:z:ZJ 

I SZ 

No te:- Gullie.s deeper than 4- feet, shown thu> . = --=----= 
fenc et. do t do. ,_,...__,_ ,_ , 

r­
.J:ig. J.-Land-use, internal fencing and erosion on W;Jgga Research Station at the time of 


acquisition in 1945. . 

Fig. 4.- Present land-use, soil conservation measures and subdivision of Wagga Research 

Station following classification of the land according to capability. 
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was no damage either to Station lands or 
to ra ilway embankrnent, road or adjacent 
lower lands. 

S ince 1947, the vegetative, as well as the 
mechanical soil conservation measures, have 
been installed and there is now seldom any 
run-off .at all. 

The water is now practically all absorbed 
and used in situ for the production of crops 
and pastures, resulting in high yields on 
lands which prior to 1946 were saw-toothed 
with gullies and out of arable production. 

Run-off and Soil Loss Under Different Land 
Usages. 

On the steepest section of the a rable lands 
on the W agga Station (9 per cent. slopes) 
an experiment was laid out in T9..J.8 in plot 
form to ascertain run-off and soil loss under 
various forms of land use. Each plot is 
132 feet in length, i.e., the normal distance 
between graded banks on slopes of this 
nature. 

Results from 194~ to June, 1955. a re as 
follows:- ­

T reatment. Run-o f'i Soil Loss 
I nc hes. Tons per acre . 

Fig . s.-Thc front paddock at Wellington Soil Conservation R esearch S tation in 1945 
abandoned for cultivation. 

Wheat Yields. 
At Ttf/ agga undulating arable lands were 

out of production because of sheet and gully 
erosion. No wheat had been grown for 
many years. The first crop grown by the 
Service in 1946, after gully filling and con­
s truction of graded banks, waterways and 
contour cultivation, produced 1.5 bushels 
per acre. By 1954, in paddock Arable C, 
yields were available of three crops g rown 
during a period of nine years on three wheat­
subterranean clover lev-fallow rotations. 
The yields were :- 1948; r2 bushels ; 1951, 
18 bushels; 1954, 30 bushels. ( 1954 crop 
yield is an equivalent, based on a 38 cwt. 
per acre cut of hay.) 

There is at present at \Vagga Station 
a very interesting sight. Some graded banks 
built of topsoil in 1946 have recently been 
lt>velled and the bank lines incorporated in 
the arable area. The wheat along these old 
lines is yellow and stunted. On either side 
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the soi l which has had the benefit of the pro­
tection of the banks and of three subter ­
ranean clover ley rotations for nine years is 
producing a dense vividly green crop, which 
promises a very high yield for 1955. The 
yellow spindly crop lines are truly repre­
sentative of the 1946 marginal condition of 
the land and will yield practically nothing. 

.-\t vVellington the results have been 
similar. The "Front" Paddock of 70 acres. 
follo~ving regular wheat g rowing without 
rotation for about 40 years had, by 1945, 
degenerated into a deeply gullied and sheet­
eroded scalded area. abandoned for culti­
vation and so lacking in structure and fer­
ti lity that even the black oats in 1946 were 
sparse. spindly and yellow. Mechanical 
soil conservation measures were installed 
and the paddock sown to its lucerne ley and 
heavily fertilised, grazed and renovated for 
five years. In 195:2 the cereal phase of this 
rotation was commenced in this paddock 

II 

Wheat-fallow (6 plots) 
Whea.t-ley-fallow (9 plots) 
Upland lucerne (3 plots) 
Improved pasture (3 plots) 

Nearly so per cent. more water and 70 
per cent. more soil is lost by farming under 
the wheat-fallow system than the wheat-ley­
fallow. During these seven years also about 
three times as much water and thirty times 
as much soil has been lost from land under 
wheat-fallow than from adjoining land under 
lucerne or improved pasture. 

Pas ture Production. 

The next method of ascertaining the value 
of land classification and soil conservation 
farming is to measure stock carried and 
yields of crops. 

On the whole \iVagga Soil Conser vation 
Research Station the 550 acres were in such 
an eroded infertile state that less than half 
a sheep per acre was carried prior to acqui­
sition and development of the S tation in 
1945-46. Since 1947 the previous stock­
carrying capacity of the whole Station has 
been increased from o.s to 2 sheep per acre 
as follows :­

Sheep per acre. 
0.68 1948 
0.91 1949 
r.6o1950 
r.go1951 
2.01195.2 
2.101953 


19 5-J. 
 1.7 0 

g·q1°.93 
7•37 s·-ts 

0 ·48.nR 
o·~sY!i 

The slight regression in 195-J. was as­
sociated with a n unusual climatic year. 

Annual pasture production on Vvagga 
Station has been at least trebled in quan­
tity and quality in seven years . 

A t Vflellin_qton the story is simila r. Most 
of this soo acres is arable, but, instead of a 
three-year rotation of wheat-subterranean 
clover ley-fallow at this Station, the land 
usage includes a rotation of six years' wheat­
fallow followed by a five-yea r lucerne ley. 

Prior to 1948· the grazing figures were in 
the vicinity of 0.5 sheep per acre over the 
whole S tation area. Following develop ­
ment in 1946 and 1947 the average g razing 
rate over the whole S tation during the period 
1948-54 has been 1-4 sheep per acre and on 
the lucerne leys, comprising more tha.n a 
quarter of the Station lands at any one tune, 
the average grazing rate has been 2.58 sheep 
per acre during 1948-54. 

At Wellington as in the case of vVagga, 
it is clear that p;sture production has been 
trebled in seven years on lands which were 
out of cereal production and marginal for 
stock because of erosion. 

In respect of qualitv of the pasturage fat 
stock from both Vlagga and Wellington, 
fed on pasture only, have been regular prize 
winners at local Agr icultural Shows in recent 
years. 

IO 



and wheat was sown. The yield was 42 
bushels per acre. There is.a similar stor y 
on the remainder of the \Velltngton Research 
Station lands. 

Thus at \.Vagga and vVellington lands 
which were marginal, i.e. capable of produ~­
ing only very low yields of cereal . crops m 
their existing- state, because of eros10n, have 
been raised to the highest yielding lands in 
their respective districts, with yields at 
l<'ast double the New South \\'ales average. 

Adoption of Soil Conservation Land Usage by 
Farmers 

The third method adopted for measuring 
the value of the land classification, mech­
anical soil conservation measures and wise 
land usage adopted on the Soil Conserva­
tion Research S tations, is to examine the 
number of farmers who have followed the 
lead given and the extent of their work. 

In New South \Vales as a whole there are 
73,000 rural landholders of whom about 
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35,000 haYe an erosion problcn1 uf some 
sor t. T he prope rties of 1,1.000 .of these 
landholders ha,·c 0 11 request. been mspectecl 
at least once by 'officers of the Soil Conser ­
vation Service. 

During the last five years more than -k)OO 
landholders the total area of whose farms 
exceeds 6,0oo,ooo acres, have carried out 
mechanical soil conservation works to the 
Service's design and 2,500 farmers have 
hired the Service's plant to do so at cost 
to them of tsoo,ooo. Most of this wo~k js 
being carried out in the wheat belt w1th1n 
the 16,ooo,ooo acres affected by deep and 
frequent gull ies. Possibly more important 
than the amount of work that has been com­
pleted is the fact that after five years' assess­
ment of the value of this work, at a time 
when wheat prices are fa lling heavily, the 
demand by fa rmers is still rising sha r ply. 
In one only of th e Service's twelve Soil Con­
ser vation Districts, R i verina, there a re at 
present date 240 outstanding- plant hire 
applications of value exceeding .£xoo,ooo. 

CONCLUSION 


In conclusiun I would say it is quite 
ieasible to double the output from crops 
and stock and farm timber at IO\\' capital 
cost. from all the eroding arable farms in 
the western slopes of :.Jew South \\"ales b,· 
land-use. planning and soil consen·atio;, 
farming. 

\\'c know this can be done because it 
has bccu clone on so many representatiYe 
farms from the \"ictorian to the Queens­
land border. 

+ 

.·\nd f1na lly. farmers throughout these 
areas are rapidly becoming aware that in 
1055 it is more economical to increase their 
output roo per cent. by spending .£3 or i-t 
on each existing acre than to buy ne\\' land 
at £3o or £40 per acre to achieYe the same 
result. 
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Pig. 6.-The soil consen·ed land at Wellington Station producing high yielding cro(ls in 1953. 
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SOIL CONSERVATION ON THE 

NORTH COAST 


G. \\". MoRT, H.D.. \., District Soi l Consen ·ationi:'t. 

I X 1 ~51 the l\orth Coast Soi l Conser­
vation District was established with 

headquarters at Kempsey in order tu meer 
the needs of the fanners in that region witlt 
erosion problems. This district embraces the 
area from the Queensland border in the 
north to Stroud in the south, and west to 
a line roughly along the eastern escarpment 
of the Great Dividing Range. It was sub­
sequently divided into three sub-districts 
with technical officers located at Casino. 
Kempsey and Taree. 

GENERAL TOPOGRAPHY AND LAND USE. 

The re!?:iOn comprising the K orth Coast 
District incorporates eight major ri,·er 
svstems and numerous minor creek and ri,·~ :· 
v-alleys, which originate on the eastern fail 
of the Dividing Range. Generally speak­
ing. the heachvaters of these rivers an: 
located in steep. rugged fo rest lands, but 
eventually meander through the coastal plain. 
where, in the majority of cases, rich allm·ial 
Aats have been formed. These arc the areas 
upon which the :"\lorth Coast has builr it;; 
reputation as one of the leading dairying dis­
tricts of .\ustralia. 

In addition. during the last fifty years 
or so, dairying has been extended to some 
of the less favourable undulating and ridge 
country between the rive r valleys. \i\' ith the 
extension of pasture improvement methods 
and the opening up of various areas of soils 
of vok~nic origin, such as the Big- Scrub 
country near Lismore. Dorrigo and Com­
boyne, this region has become even more 
widely known for its dairy production. How­
ever, although dairying and timber getting 
are the principal industries, there are 
numerous others from which the farming 
co1nmunity deri\'es a li\'ing. Beef cattle are 

prominent in the )o\\'er rainfall regions oi 
the mid and upper river areas where the 
rough conditions are seldom suited to dairy­
ing, and these are often brought to the coast 
for fatt~ning prior to marketing. Further­
more, due to the somewhat sub-tropical con­
ditions experienced, bananas are a major 
industry in various selected localities, and 
truck c:-op farming. particularly peas, beans 
and tomatoes fo r the city market, is be­
coming- more important each year. Other 
tropical fruits, citrus. pigs and poultry a re 
also important subsidiary industries. Pota­
toes, which were formerly an important crop 
in such districts as Dorrigo, now appear tu 
be giving- way to dairying, but nevertheless 
are still prominent in some districts. 

Between the more fert ile valleys, the ridge 
country of poorer soil types has in most 
cases been left in its natural state under 
Eucalypt and scrub fores ts or managed as 
. 'tate Forests. The more open of these offer 
lim ited p,Tazing possibilities for beef cattle. 

SOILS. 

.-\ wide Yariet\· of soi ls exist within this 
District ranging · from the deep, absorptive 
YOicanic soils in the Birr Scrub are.:'1S to 
shallow. li~ht grey cla,· Jo~ms derived largely 
from shale's. T hese · latter soils arc found 
chiefly on the r idue coun try between the 
river valleys. AI~. light sandy soils a re 
common in some districts, particularly the 
Upper Clarencc River \'alley. Tea-tree 
swamp and heath country derived chiefly 
from marine c;and is a very common feature 
along the greater portion of the coastal hin­
terland. Although these soils comprise a 
large proportion of the North Coast, the 
alluvial Aats on the major river and creek 
systems support most of the population. 

CLIMATE. 

.:-\ wid~: ,·ariet\· oi climatic concliticms arc 

experienced thro-ughout this district ranging 
from sub-tropical in the far north to cold 
tableland C<Jilditions on parts of the Dorrig-o 
Plateau. .\!though temperatures are mild 
along- the coastal fringe. frosts are more or 
less frequent during the winter months in 
areas mure remote from the coast. 

T he area experiences considerable ,·aria­
tions in seasonal rainfa ll from year to year. 
the wettest period being in February, :VIarch 
and. April when cyclonic rains of high in­
tensity often occur. From past records, 
however. although these months are almost 
invariably wet. the late winter and spring 
months are often deficient in rainfall. For 
this reason, despite the fact that at Dorriuo 
tht: average annual rainfall exceeds 70 incl~s 
and at several places in the far north it ex­
ceeds 6o inches, rainfall is a determining 
factor fo r plant growth due to its irrerrula r 
nature. T hi s is apparent in the fluctu;tinrr 
levels oi production. " 

Furthermore. irom the point of \'iew or 
erosion damage. this Yariation is important. 
as high intensit\· rains oiten occur followina 
long dry spri1igs and hot summers. thu: 
reaching the soil at a period of hirrh erosion 
hazard. " 

EROSION 
1\s a resu lt of a sun·ey carried out b,· 

officers of the Soil Conse•·vation Sen·ic~ 
during the period 19..J.O-..J.5 on a Counh· 
basis, the extent of erosion in the area eni­
braced by the North Coast District \\·as 
determined. This is summarised in the fol­
lowing table. 

~1oderate gully erosion, Sr sq. miles. 
Sheet erosion, 5.478 sq. miles. 
No appreciable erosion, 13,246 sq. miles. 

Factors Causing Erosion 
Injud-icious Stoc!.-ing.-Iu the lower rain­

fall areas of the region, particula rly on the 
poorer types of soils. this cause has broug-ht 

Fig. I.-Valuable topsoil has been lost from this bean-.growing land in the Port Macquarie 
district as a result of com·entional up-and-downhill cultivation. 
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about tlte partial destruction of the better 
natural perennial pasture species which have 
ueen replaced by annuals of doubtful ntlue, 
resulting in a reduction of ground cover. 
On some of the lighter soils this has started 
sheet erosion, and, in certain districts, 
severe gullying of the natural depressions. 

Soil Types.-Soils on the ::-.Jorth Coast 
vary considerably in degree of eroclibility; 
some of the lighter soils with friable sub­
soil being most susceptible particularly in 
natural gully lines. 

Climate.-As mentioned earlier. the 
irregular nature of the rainfall in this 
region is often a determining factor in 
causing erosion. The high intensity rains, 
so often experienced during the late sum­
mer and early autumn, occur at a time when 
ground cover is sparse and when land is 
being prepared for autumn sowing of crops 
and pastures. In recent years, this factor 
alone has caused a considerable amount of 
erosion on such areas. 

La 11d Usc.- ln ,·i cw of the ia,·nllral.Jle 
climatic conditions for the winter produc­
tion of vegetab les. particularly on the hill­
sides around Tweed Heads. Co li's 1 larbour. 
:.Vlacksville and J-'nrt :'\facquaric. large areas 
in these districts are devoted to such crop~. 
As a general rule. these areas a rc prepared 
for sowing during the autumn months and 
frequently suffer severe damag-e either in 
the preparation period or shortly aiter sow­
ing. This condition is often accentuated by 
the common practice of up-and-downhill 
cultivation, illustrated in Fig. 1. which is 
considered by most farmers to he the onlY 
method of culti,·ation possible on these 
steep slopes. 

Furthermore. the growing- of potatoes in 
friable soils, such as are found in the Dor­
rigo district, has not only led to the lnss of 
valuable topsoi l. but has a lso depleted the 
fertility of these soils. Even after the crop 
has been han ·estecl. r egeneration of these 
areas with the natural grasses and clovers 

is particularly slow, leaving the soil exposed 
to the elements for a considerable period 
unless sown to pasture immediately. 

Another crop which causes a considerable 
amount of sheet erosion is bananas which 
in its early establishment period, le~ves th~ 
greater part of the ground surface exposed 
to the weather. As it is most important to 
reduce competition from weed arowth clean 
culti,·ation is 11sually practised, renderino­
the soil highly susceptible to erosion. Thi~ 
erosion hazard is usually reduced following 
the development of an overhead canopv of 
leaves and the laying of trash on the -sur­
iace. 

. Hillside lands devoted to dairying, par­
ticularly when sown to corn and other 
iodder crops, are not considered to be so 
highly vulnerable as the areas referred to 
~~bove. This is due to a number of factors: 
hrstly, th~ areas sown to fodder crops is 
not extens1ve and often consist of small pad­
clocks re;1sonably well protected by grazing 

a reas on either side; secondh- durino­. ' "' recent years there has been a gradual. but 
marked changeover, from fodder crops ro 
pastures; and thirdly, much of the fodder 
cropping undertaken is initiated durino- the 

• h 

spnng and early summer months when the 
danger of erosion is not so great. 

ivletllod of Culti<:ation.-:\s mentioned 
earlier, the usual method of cultivation for 
sl?ping country on the coast is up and do\\·n 
htll, as most farmers contend this is t11e 
simplest way. This theon· has no doubt 
been fostered by reason of the fact that few 
ploughs are in existence which can effec­
tively throw the furrow slice uphill when 
workit~g 01_1 the c~ntour, thus resulting in 
the sot! bemg contmually thrown downhill 
particularly when worked with a hillsid~ 
plough. This difficulty has now been Iargelj· · 
overcome with the advent of the chisel 
plough, which is capable of working the soil 
to a depth suflicient for almost any crop 
without turning it over. This has been 

Fig. 2.-Graded banks, grassed waterway and rotational cropping have protected this land 
at P ort Macquarie from erosion. 
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Fig. J.-Le\·el pasture furrows in the Bellingen district reduce run-off and help to promote
pasture growth. 
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borne out on several contoun:d a r<::as where 
conventional ploughs hav<:: been entirely 
d ispensed with, to the decided benefit of the 
landholders concerned. 

;\nother problem encountered in one area 
is a soil that clogs conventional ploughs, and 
it is considered bv the landholders concerned 
that the rotary l10e is the only implement 
capable of ti lli ng the soil satisfactorily for 
their crops. This has resulted in the de­
velopment of a harpan and the surface is 
left in such a pulverised condition that seri ­
ous erosion is inevitable. During periods 
of prolonged rainfall , the loose top soil be­
comes saturated and is often swept off the 
hill to the hardpan \\'ith devastating effect, 
a s shown in F ig. T. 

Bunzinq Off. A lthough very little con­
crete evidence is available which would 
indicate any extensive damage from th is 
cause on the North Coast, it has been clearly 
illustrated on . numerous occasions that 
burning off on steep hill!'\ides has increased 

the run-oft from such are:as and r<::sulted 
in sheet er osion of vary ing degre<::s. It has 
been stated on numerous occasions that 
burning produces a bcnelicial effect by 
reason of the fresh grO\\'th ui grass \\'hich 
usuallY follows. Ho\\'ever. at the time of 
the ,-~ar \\'hen this is usually carried out, 
namdy, the early spring momhs. rainfall is 
usually deficient and th<: damage is often 
caused beiore a sati sfacto ry grass 5\\'ard ca n 
be obtained. 

CONTROL MEASURES. 
Due to the steepness of hil biclc:s \\'hich are 

lJeing utili sed for cul t inLt inn. th<: general 
principles of conservation \\'nrks as adopted 
in other areas of the S tate cannnt :dwaY:; be 
applied in this district. · 

Graded Balllls. 0 \\'ing to hig-h land 
Yalues in some of the more favoured truck 
crop areas the construction of graded banks 
is JH>t favou red by landholde rs by reason of 

the a rea of g round either laid idle in the 
banks, or which is difficult to work. Further­
more. continua l working on the contour be­
tween banks on such land tends to move the 
soil downhill , with the result that subsoil 
is exposed on the uphill side and on the 
lower side accumulation of topsoil either 
tends to form a bench terrace. or in some 
cases fi lls the channel of the bank. This 
necessitates frequent maintenance 0 1' the 
banks \\'hich, in most cases, involves the hire 
of suitable plant to undertake the job. 

This position has been overcome to some 
degree on isolated properties where com..en­
tional ploughing has been discontinued. the 
lanclholder in question switching over to tt1e 
chisel plough, or some other tyned imple ­
ment. for all lnnd preparation for crops. In 
most cases. this practice has brought about 
a better absorption of rainfall and an im­
provement in soil structure generally. The 
g reatest benefit from this general trend in 
cu ltivati on practice has been observed on 
properties where higher powered t ractors 

are in use. T his is considered due to the 
greater depth o( penetration possible under 
such conditions. Fig. 2 illustrates an area 
\\'here rotational cropping is practised be­
tween graded bank::;. 

Deep Rippi11g. Another measure adopted 
in this district. for the pre\'ention of erosion 
on culti\'ation paddocks and for the better 
utilisation of rainfall in both cultivation and 
pasture areas. is deep ripping. \\'ith either a 
heavy road ripper or various other types of 
subsoilers. This has been particularly bene­
ficial on old culti,·ation areas \\'hich ha,-e 
developed a hardpan through years of 
ploughing to the same depth . but marked 
increases in growth ha \'e also been obsen ·ed 
in pasture areas on some of the sha llower 
hillside soils in the Kempsey and Macks ­
ville districts. It is still too early to saY 
for \\'hat period this benel1t \\'ill continue. · 

Co11tour Pttrrows.- T hese have been con­
structed under a wide varietv of conditions 
in numerous places . with varying degrees 

Fig. 4.-Contour strip cropping, small graded banks and a well-grassed natural depression 
control excess run-off from h.ill country in the Eungai district. 
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Fig. s.-Contour strip cropping has effectively controlled run-off from this property at 

Comboy11c. 


19 



oi succe~s. They have been constructed with 
a number of different implements. such as 
:;; ingle and double-furrow ploughs of v~rious 
types, and in some cases small graded chtcher 
blades. Success with these works has been 
laro-elv dependent on the size and spacing 
of furrows. However, the greatest benefit 
has been observed on areas where inter­
iurrow renovation of pastures has also been 
practised. 

In certain cases requests have been re­
ceived to design the furrows with spacings 
wide enough to allow these renovation im­
plements and manure spreaders to move 
between the fu rrows unhindered. O n some 
of the steeper hillsides th is often necessitates 
the construction of furrows with a greater 
capacity in order to accommodate the heavy 
rains experienced in this region from time 
to time. Needless to say. then:: a rc periods 
of high intensity storms and cyclonic rains, 

Fig. 6.-Erosion has been checked by planting these potatoes on the contour Comboync district. 
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when even these furro ws arc incapalJl<: nt 
handling- the excess run-o.IT, parti cul a rly un 
heavy s·oils where ~t!Jsorption i ~ poor. Fig. .1 
illustrates the use of pasture t urrows on a 
dairy property in the Bellingcn D istrict. 

Other klelltods. In addition to the aiJOve 
measures which have been confined largely 
to dairying properties and truck cmp area~. 
other soil consen·ing activities ha\·c included 
the contou r planting o£ orchards and hanan.1 
plantations and the adoption ui a :;ystcm toi 
stri p cropping wiH:re condition:' we re suit ­
able and suitable plant was not a\·ai lahi<: 
for the construction of graded lmnks. Sec 
Figs. -1- and 5. A lso severa l area:; have been 
provided wi th contour guide lines where 
landholclers were desirous of adopting a 
system of contour renovation of pastures o r 
contour planting of crops. l?ig. 6 illu:;trates 
an area of potatoes planted 011 the contour 
at Comboyne. 

CONCLUSION. 


.-\!though soil erosion is not as spectacular 
?n the N.ort~l Coast as it is in many of the 
~nlancl d1 stncts, nevertheless it places an 
1111portant restriction on the future utilisa­
tion and development of farming lands in 
the undulating to hilly areas. T he fact that 
eroded areas arc frequenth· reveaetated 
rapidly as a result of the high rain£~)) has 
apparently .been responsible fo r apathy on 
the part t' l manv landholders. However . ' 

+ 

there. i s .:~ gradual awakening to the fact 
that tertl hty of these soils is declinino- and 
low fer~ility grass~s . such as carpet grass. 
are rap1d!y sprea~mg and sn.1othering pas­
tures wh1ch previOusly cons1sted of more 
valuable species. Furthermore. declinino­
yields from row crop areas are creating a~ 
awareness of the loss of fertility and top 
soil irom such areas. This has brought about 
a steadily increasing application of conser· 
vation methods in these districts. 

+ • 
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LOWER NA.MOI DISTRICTSURVEY OF 

BY 

J. :\1. :\lcGHATll, H .O.A., 

L 0 \VER ~amoi District, with Head­
quarters :1t Gunnedah. is one of the two 

recenth' fo rmed Districts of the Soil Con­
servation Service of ~cw South \ Vales . Its 
boundary embraces an area of approximately 
9 .000 square miles. 

The District compri ses the whole o( L iver­
pool P lains S hire and Coonabarabran S hire 
with Namoi Shire anc\ part Tamarang Shire . 

O fficers a re located at Gunn edah Research 
Station , Narrabri Sub-district Office and 
Coonabarabran Sub-district Office, in addi­
tion to the District Olfice and extension 
activities within L iverpool P lains S hire 
located at Gunnedah. 

TOPOGRAPHY. 

The District is inAuenc<:d by three major 
ranges which in turn :;hape the catchment 
of three major streams. 

The ranges of promim:nce which affect 
the pastoral and agricultural pursuits of 
the District a re the ~andewar, Liverpool 
and \Varrumbungle. Mount Kaputar. the 
highest peak of the ~andewar Range. rises 
to ..J.•.)OO feet above sea level and is periodi­
cally snow-capped. 

River s of im portance are the Namoi, 
~Iooki and Castlereagh: tributaries that feed 
the Namoi have a marked bearing on the 
various communities situated on the lower 
reaches of the Namoi. These tril.>utaries, 
the -:'l'fanilla, N!acclona ld. "Yfooki. Cockburn 
and Peel rivers merge as one at G unnedah 
and form the Namoi River, and become part 
and parcel of the great river systems which 
finally flow into the Great !\ustralian B ight 
in South :\ ustralia. 

District ~oil Consen·ationi:>t. 

The Castlcreagh River \\'hich has its origin 
at the foot of the \iVarrumbungle Rang-e 
near Coonabarabran fina ll v flows intn the 
Barwon River below \\'a l~ctt. 

T he ri vers and ranges \\'hich arc \\'ithin 
or bound the District largely dictate the 
activities o( landholdcrs in their pastoral 
o r agricultural pursuits. T hey are a lsn 
responsible for widespread .devastation dur­
ing abnormal floods. Topographic~lly th e 
District is divid ed into steep motmtamous to 
hilly areas. lands sloping away from the 
hills and su itable for both g razing and agri­
cultural pursuits and the pla ins which offe r 
a great potential as farming and grazing 
areas. 

.-\. \arge tract oi \and \m0\\'\1 a:; lhe l1 iHiga 
State Forest occupies approximately 623.161 
acres and is sparsely inhahitatcd. This 
P illiga Scrub Area represents the bulk of 
the poorer soils of the North \ i\fest and is 
set aside as a State Forest Reser ve. 

The topography of the District and prin­
cipal communications are shown in Fig. T. 

CLIMATE 
Lower '0Jamoi District is subjected to ex­

tremes of heat and cold, ranging from about 
rS degrees F. to I J 5 degrees F. S pring 
and autumn a re very short in duration, 
winter is usuall y of about four months dura­
tion with summer extend ing over approxi­
mately six months. 

.~\verage yearly rainfa ll varies from IS 
inches to 27 inches. A reas in close prox­
imity to the Nandewar and vVarrumbungle 
Ranges enjoy a milder climate with a 27­
inch rainfall. The western edge of the 
Pilliga Scrub is limited to approximately 
IS inches of rain annually. 

Lovve f 

!>C. ell( 

Fig. 1.­ Topography. principal towns and oommunications in Ihe Lower Xamoi Soil 
Conservation Di~trict. 
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Summer rainfall predominates through ­
out the district with high intensity storms 
i requently occurring. 

SOILS 
.-\s is to i.Je expected a wide variety of 

soils occur within the district an,d fo r gen­
era l classification can be divided into four 
groups:­

(n) 	The North Western S lopes which 
lead away from the Nandewar 
Range, comprise soils characterized 
by red-brown earths, chocolate basal­
tic and brown wavy gilgai soils, to­
gether with a grey brown soil of an 
acid nature. 

(b) 	The North \Vestern Plains com­
prises vast expanses of brown, grey 
to black soils of the plains. These 
heavy self-mulching soils of the 
artesian basin have been formed by 

depositions of the t rilJutaries of the 
Darling River. 

(c) 	The Pilliga Scrub area consists of 
a variety of red soils associated with 
alluvial sandplains, commonly known 
as sandstones. These soils have 
been leached over a long period and 
have lost a lot of their fertility. 

(d) 	The area influenced by the \Varrum­
bungle Range, being the South v\"es-
tern portion of the District within 
Coonabarabrau Shire, comprises a 
wide variety of soils. They comprise 
sanclstones, reel brown soils and grey 
and brown soils, assoc iated with the 
Slopes. 

A dominant feature of Nor th vVestern 
Soils is their great depth. Usually the soi ls 
of the N ortb contain sufficient phosphates 
:vhich are available for plant growth to elim­
mate the necessity to use superphosphate 
ferti lizer in the production of cereal crops. 

Fig. 2.-Self-mulching soil is difficult to consolidate ~nd ne\~ly constructed earthworks act·oss 
gullies are liable to occaswnal fatlure. 
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LAND USE 
.-\crriculturally the North \\"est Slopes 

and '"'Plains and Central \iVestern Division 
offer a vast potential of production and 
rural wealth. 

There are sti 11 vast acreages undeveloped 
mainly because of the large holdings still 
in existence. 

\\ ' heat wool. beef and mutton form the 
basis of 'rural production. A n increase in 
establishing improved pastures could greatly 
increase the production and quality of both 
sheep and cattle. 

The adoption of suitable crop rotations 
does not receive the attention it deserves. 
Too often the growing of wheat is the prime 
outlook of the man on the land to the exclu­
sion of a wise land use policy with deleteri ­
ous results to the soil. A suitable and 
beneficial alternative to several successive 
cereal crops from one paddock is the sowing 
of lucerne and a clover or medic with the 
last wheat crop. Using a lighter so"·ing of 

seed "·heat the crop is stripped fo r grain 
leaving the stubble as a protective cO\·er for 
the leguminous crop. 

Fig. 3 sho,,·s typical wheat land on the 
slopes controlled by banks. 

~Iuch of the sheet and gully erosion pre­
valent throughom the arable lands of the 
district is a direct result of overcropping. 

T he trend of to-cla\· is towards increased 
acreages of fodder c'rops such as lucerne, 
millets. sorghums, oats and sudan grass. 
These crops are utili sed as green fodder 
crops for grazing and are either stripped of 
grain or cut and baled or stacked. 

Dairying, pig and poultry raising are very 
minor in t heir role towards mixed agricul­
tural production in the District. 

Landholders have not yet arrived at the 
staue where they can truly say they are 
eniaged in mixed farming in place of wheat 
culture. 

Fig. 3.-Typical sloping wheatland protected from erosion by graded banks. 



SOIL EROSION. 
Right throughout the slope? leadin~. ir01.n 

the hills and ranges the erosiOn posttJOn ts 
serious. 

Of recent years, particularly s ince the 
boom days of 1950, landho lder s ~re 
gradually getting their agricul~ural machm~ 
ery further u p the s lopes 111 search o t 
new and rich lands for crops. 

Sever e sheet erosion occurs during prac­
tically e very s torm experienced in the Dis­
trict on a rable land under fallow o r crop . 
This is very noticeable on land tha t has been 
farmed fo r some years. V irgin country pos­
sibly su rvives two or three years before 
accelerated sheet erosion occurs. 

The inevitable gully erosio n mamtests 
itself in the wake of sheet erosion. The 
fallacy of replougl~ing o r sca rify ing afte.r a 
severe storm, whtch caused sheet eros10n. 
is ev idenced by the gullies that fo rm if no 
palliative or remedial measures a re adopted 
to counteract the uncontrolled flow of run­
off. 

This potentia l hazard must be o,·ercome 
by checking with banks or a change in la nd 
use. Whichever method is adopted, it is 
quite certain that the land-use programme 
must be one suitable to the topographical 
and soil conditions prevailing. The remedial 
measure of bank construction d oes not solve 
the landholder's problem. 

No e ffo rt is being made in this article 
to classify the district into types and se1.rerity 
of erosion. The district comprises, in the 
main . very rich soils and most of the erosion 
problems have a solution that can be imple­
mented. 

rn approaching the desired con trol and 
eventual arresting of erosion, two dominant 
factors ex ist in this d istrict in control by 
the construction of a system of banking . 

The fi rs t principle in volved is the correct 
soil classification a nd the second one the 
correct type of bank most suitable to the 
soil type. 

The red-brown earths are suitable for 
level or graded banks. T he g rey and black 
soi ls or the brown wavy gilgai soils. all of 
which are readily self-mulching and develop 
cracl<s durina dry weather. are most advan ­
tageously pr~tected by g raded banks with 

,,·idc:r lmses than those cons! ructed to CCHl­

trol erosion 4.111 a red-brown earth tvpc ni 
soil. 

The :1pparent weakness of the self­
mulching type of soil to co!lsol!datc mak~s it 
liable to intermittent crackmg 111 dn· pc:nod::­
with consequent tunnelling and ag~ra,·atcd 
g ullying. 

T he most difticu lt proble ms arc associa1 cd 
" ·ith roads a nd travell ing stock rese rves. 
These confined spaces do not offer much in 
ultimate safe water disposal. The on ly so lu­
tion lies in the contr ol of lands, falli ng tu­
wards or adjoining- roads, with eve ry rem e­
dial measure utilized in soil conscn·atiun 
and the checking of road drainage channels 
with suitabl e s tructures and the presen·ation 
of abundant grass covec Lack of under­
standing between landholders and road 
authorities is one of the major causes o f 
roadside e rosion . There is insufficient 
cohesion between the parties conce rned. t lw 
problem is not a n individual one but req uire~ 
the co-operation and pati ence of a ll con ­
cerned. 

CONCLUSION. 

Soil erosion within Lower Namoi D is­
t rict can be g-radually eliminated if the 
problem is vigorously attacked by a ll con­
cerned . The la ndholdcrs, the Pastures P ro­
tection Boards. the Shire Council!; and 
Department of Main R oads must unite to 
preserve our agricultural wealth. 

The purchase of suitable machine ry for 
erosion control work b,· landholdcrs shou ld 
be encouraged on laf"ge areas or mixed 
iarming areas susceptible to erosion . Earth­
moving equ ipn1cnt. however small. is a 
necessity and part oi the standa rd farm 
equipment. Earthn1o ving- contractors operat­
ing at reasonable rates a re most desirable. 

The Soil Conser vation Service of N .S . \ V. 
will assist a ny Janclholder to effect the neces­
sary design a nd layout of mechan ical control 
measures and enable a contractor to proceed 
a long the correct lines. 

The ult imate control of erosion in Lower 
X amoi District is in the hands of the man 
on the land. T he immediate solution is his 
recognition o f a national tragedy occurring 
at his front cloor. 

z6 

CONTOUR STRIP CROPPIN G ON 

WHEATLANDS AT WELLIN GTON 


JH" 

J. J. 1-lL·sTo.:-.: . J-T.D..-\ .. CH1iccr- in -Cha rge. 

~ this article it is proposed to examine strip cropping in assocmtton with wheatI the suitability of strip cropping as a growing at \ Vellington. F ig ure 1 shows a 
means of erosion prevention on wheatlands genera l view of strip cropping at \Veiling­
and other features of a contour strip crop­ ton Research Station. In this case the uu­
ping programme which was carried out croppcd strips have been mown in an effort 
over a period of six years at \Vellington to control weed growth. 
Resea rch Station. 

In the U nited States of America, where 
S trip Cropping and the possibilities of 2,000.000 acres were being used for strip 

adopting this method of soil conservation to cropping by 1938. and in many other cotm­
various tyoes of conditions in N .S . \i\·., was tries, this practice has fotmd wide favour 
discussed by Kaleski in two articles pub­ as means of erosion control and as a means 
lished in 19..J.6. (') Now it is proposed to of obtaining g reater infiltration of rainfall 
give clctaib uf an actual test oi contour into the soil. 

Fig. 1.-A general view of strip cropping at W ellington Research Station. 
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Contour stri p cropping is an ideal prac­
tice to associate with a proper system oi 
crop rotations. The use of a lternate a reas 
for cropping on a particu lar slope fits in 
very satisfactorily with crop rotation pro­
grammes. The proper rotation of crops 
leads to the maintenance or the improve­
ment of fertility in the soil and therefore 
results in more effective growth of plants 
on the surface of the land. Effective vegetal 
cover is ~ature"s own bu ffer against 
erosion. 

-r:he value of graded or absorption banks 
as a means of erosion control is enhanced by 
the use of strip cropping between the banks. 
Less free water flows on the surface and 
greater infiltration takes place-thus provid­
ing an additional safeguard against damage 
on overtopping when phenomenal rains 
occur. 

In effect, strip cropping, used in areas of 
suitable rainfall, soils and climate, combines 
satisfactorily with most of the desirable 
cropping and conservation practices. How­
ever it has certain disadvantages when used 
in N.S."W. wheat farming districts. These 
facto rs will be discussed lat er. 

METHOD OF LAYOUT 


.-\n area of st> acres with heavy red loam 
soils, containing some ston e and gravel was 
selected for the invest igation. The slopes 
varied between 5 per cent. and 8 per cent. 
and erosion was noticeable- particularly on 
the lower part:> of the area. 

A gully r ft. to 2 fr. deep in the main 
drainage line of the paddock was filled be­
fore designing the strips . 

Contour lines were sun·cycd to provide 
stri ps varying between 66 ft. and 1oo ft. 
wide. The strips were narrower and more 
frequent on the steeper portions of the pad­
dock where greater control of run-off was 
necessary but the width of each strip was 
increased as the grade decreased and the 
need for control lessened. 

A point to be considered in designing any 
conservation system is con vcnience in farm­
ing or working the land as is required fo r 
the particular type of crop or crops. For 
this reason the boundaries of individual 
strips were varied slightly from the contour 
to obtain strips of even width. No difficulty 
was experienced in carrying out nor mal 
wheat farming operations on these areas. 

Fig. z.-Plan showing layout of strip cropping. Note the comparath·ely even width of 
each strip. 

Complete details of the actual la\·out are 
shown in figure 2 . O n this plan the shaded 
Hrips. marked r. J . 5. 7. 9. and I 1 were 
cropped during the first year and the plain 
strips, marked 2 . -+· 6. :3. 1o and 1:2 were• 
cropped in the second year. This practice 
was continued throughout the period of the 
investigation-each st rip being cropped to 
wheat every second year. 

The uncropped strips were allowed to 
carry volunteer pastures with the stubble. 
These pastures consisted mainh- of wooll v 
burr medic (Mcdicago 111inima Y. black oats 
and various other weeds. 

FARMING METHODS AND MANAGEMENT. 

In late October or early November each 
year the stubble strips were ploughed to a 
depth of 3 inches or 4 inches. using a mould­
board plough. If the growing season was 
late and the burr medic had not seeded the 

mouldboards were renw\·ed from the plough 
tu obtain a workiug at the same depth with ­
uut turning tile sod. This practice allowed 
some of the medic olants to remain on the 
surface and mature. seed. 

--\Jter a few years a la rg-e build-up oi 
;nE:d ic seed occurred in the soil and the per­
centage of medic plauts in the pasture in­
creased accordingly. Recent investigations 
in New South \\.ales and \·ictoria han· 
~hown that high quality wheat is grown on 
soi l~ that support vigorous legume growth 
dunng the Jey period. 

Stubble was ploughed in or left on the­
surface and this provided further means of 
keeping the soil open for the absorption oi 
rainfall. No doubt some of the stored soil 
nitrogen was used in the process of rotting 
the straw but the incorporation of the 
stubble in the soil was part of a scheme 
which led to the Yigorous and ver y useful 
growth of the medics, which in turn were 
responsible fo r building up considerably the 
supply of available nitrog-en. 

- > 

Fig. 3.-The condition of a fallow after ploughing without turning the sod. 



After the initial ploughing the land "·as 
cultivated as required to conserve moisture, 
kill >veeds and to prepare a seed bed for 
the wheat crop which was sown in lVIay 
each year. The implement used was a rigid 
tyne cultivator or "duckfoot". 

Fig. 3 shows the surface condition after 
the land has been ploughed-some of the 
swbble has been mixed with the soil, while 
rhe remainder is left on the surface. 

EROSION CONTROLLED. 

The design and associated farming prac ­
tices ensured complete absorption of rainfall 
except in the year 1950 when the record 
rainfall of 5,049 points was more than 
double the annual average for the district. 
During that year a stream of clear water 
Aowed continuously for several "·eeks down 

the main drainage line of the paddock. \Tinor 
erosion occurred on the fa llo\\·ed strips bur 
only where cultivated land was in conlact 
with the flowing stream. T he soil which 
was washed from the fallow was inte rcepted 
by the grass cover and deposited on the 
unworked strips. For this reason very little 
soil was removed from the paddock by 
erosion. 

As a result of this experience in IIJ.)O 
the main drainage line was a llowed w re\·ert 
to grass and within tvvo years it became a 
stable natural waterway. Fig. 4 s hows the 
vigorous growth of this waterway. 

S table natural d epressions s uch as the one 
shown here are ideal for disposing of surplus 
run-off from graded banks. Their u:;e for 
thjs· purpose eliminates the need for arti~ 
ficial \\"aterways which a re expen,:;iye to 
construct. · 

PRODUCTION. 

Yields of Wheat and Carrying Capacity. 

The average yield of wheat was 21 

bushels per acre. As the land was in poor 
condition at the outset through erosion and 
the build-up of fertility was only gradual. 
this yield is considt::red to be satisfactory. 

A feature worthy of emphasis was the 
high quality of the wheat grown on these 
strips. Samples were tested each year at a 
local flour mill and the gluten content varied 
between 12 per cent. and 16 per cent. The 
wheat was eagerly sought by a local miller 
for blending with lo\\·er quality wheats. 

The actual yields of wheat grown under 
the strip cropping system compared favour­
ably with yields obtained in an adjoining 
paddock which was farmed on a wheat~ 
fallow~wheat basis. However, the stock 
carrying capacity of the same adjoining pad­
clock was double that of the stri1) crop area 

which only carried the equivalent of one dn· 
sheep to two acres throughout the period 
of the investigation. 

Figure 5 shows a strip of ripe wheat. The 
yield per acre in this case \\"aS 21 bushels. 

ADVANTAGES AND DISADVANTAGES. 

In earlier sections of this article the 
various advantages of strip cropping as prac­
t ice<! at \i\lellington Research Station have 
been explained and emphasized. 

The main advantages are:­
I. Control of Erosion. 

2. Almost complete absorption of 1'ainfall. 

3· 	 A. build-up of general Jertilit_v and 
111/roqen C011teut 1:n th e soil. 

However strip croppino- is not without 
rather serious limitations \~hen used in con­
junction with wheat growing in districts 
such as \Vellington. 

Fig. 4.-Vigorous gro·wth on a natural grassed waterway. 
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F ig. s.-A strip of wheat ready for harvesting. 
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The mam disadvantages are: ­

r. lVecds. 
Because the stubble strips were not 

stocked for approximately seven months of 
the year, black oats and many other weeds 
grew p:-actically unchecked. Conseq~tently 
large reserves of weed seed were bmlt up 
in the soil. The presence of weeds-parti ­
cularly black oats-is certain to cause re­
duced yields in wheat crops. 

2. 	 R educed stocking mtcs. 
As the strip-cropping area was not avail ­

able for grazing for more than half of the 
period stocking rates _were red~tced ~cco~d­
ingly. During the pen od of the mvesttgatlon 
the area carried only one sheep to two acres 
whilst an adjoining paddock. used on a 
wheat-fallow-wheat basis carried one sheep 
per acre or double the amount. 

3· S trip Cropping and Rotat ional Grazi-ng. 
Rotational grazing, that is the alternate 

usage and resting of areas. is beneficial to 
both stock and pastures. For this system 
to operate satisfactor ily a large number of 
paddocks is reouired so that the pastures can 
be rested for a -reasonable period after stock­
ing and thus have time to reach full pro· 
duction before being stocked again . 

In this case strip cropping prevented rme 
of twelve paddocks on the fa rm from being 
used for grazing during half of the period. 
:;vroreove~ the paddock was unavailable for 
grazing during the spring when the highest 
production eau be expected from natural 
pastures. 

+ 

Suita bility of Strip Cropping for use a t 
Wellington. 

It is considered that all Ill the: aclnmta•re,; 
gained b>· st1:ip c~opping l"oulcl also be ~ai1~ed 
when wtsc tann111g methods arc used with 
? ther systems of cereal g rowing·. \ Vi se ian n­
1111{ method~ would include: inc•>rporatiun 
of stubble 111 the soil. contour cultivatiun 
with graded or absorption hanks where 
necessary. and fallowing after the natural 
medic seed has matured. 

.-\ Iuc~me-wheat rotation is being used nu 
most 111 ~he. arable _land at . \ Vellington 
Research StatiOn. Conststently l11 g-her wheat 
yields. con.lparable wheat quality, and nmch 
more graz111g have been obtained than from 
strip croppinl{. 

<>vcrall : esuhs from strip cmpping hav~ 
been unsatisfactory mainly because no suit­
~ble c:op ?r cr~ps are available to grow 
111 conJ unctton wtth \ V heat or oats. In di..;­
tricts of New South \\"ales where then: 
is adequate rainfall to g row row crops such 
a_s con~. s0y beans and potatoes in conj unc­
tiOn with the closer growing. erosion resist­
ing cereal crops. stri p cropping must have 
g reat potential value as a conservation farm­
ing practice. If a payable crop could he 
found to combine satisfactorily with wheat 
growing in the drier ianuing areas then the 
future of strip cropping could he assured 
under those c:onditions as well as in the 
higher rainfall a reas. 

Reference ( 1) Kalcski. L. ( ;. 19-16. Jnunrol 
nf Soil c011S<'I"1'tr l il/ll s.·n ·ice nf .\".S.11 ". \"o l. :?, 
~OS. I . Ill( [ J . 

+ + 
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' f l I I~ Snow Ltase belt of ::\ ew South 
\\"ales is a ll conta ined within the a rea 

<.lt'dicatecl in 1944. as the K osciusko State 
L'ark. T h is State Park extends from the 
\"i ctorian border in the south to near Brin ­
dabella in the north. a distance of some 100 
m iles . and from the Murray River in the 
west to Y ouk Gap in the east. .-\t its greatest 
w idth, the Park is approx imately thirty 
mi les wide. 

The a rea of the Kosciusko State Par k is 
approximately 2,130 square mi les. The ele­
,·ation ra nges from 7 ,328 feet at Mount Kos ­
ciusko to 1 ,100 feet along the M urray \"alley. 

The value of the pastures. which are pre­
dominantly snow grass (Poa rarspitosa.), 
within the Snowy ?vfountains areas was r e ­
cognised shor tly after their d iscovery by 
Currie and Evans in 1829 (' and ~) and for 
more than 100 years, grazing r ights to the 
more attr active country have been keenly 
sought by members of the grazin~ ~:om­
munity. 

Before the Kosciusko State Park T rust 
was set up in 1944 (") , the snow leases were 
vrnzed more or less indiscr iminately, and 
~ere definitely exploited in the process. 
Thousands of sheep travelled hundreds o£ 
miles from the western parts of New South 
\ \'ales, as well as fr~m localities adjacent to 
the Snowy ::\'Iountams. to the snow grass 
pastures in summer. Cnfortunately. little 
thought was given to the future welfare of 
the area. In many im;tances, pastures were 
grazed -far beyond ~heir capacity and fire 
was frequently used m an attempt to extend 
the areas suitable for grazing. 

In 1944, this pattern of management was 
radically changed. \1\Tith the setting up of 
th<· Kosciusko State Park Trust. the Sum­
m it area-an area of severe erosion hazard, 

SNO\X! LEASE MANAGEMENT 

l iY 

.\.C. TAYLUR. B.~e.Agr. . ~oil Ccmservat itmist. 

INTRODUCTION 

principa lly above 6,000 feet-was withdrawn 
from lease; the size of the individual leases 
was reduced; the number and type of stock 
permitted in each block was fixed, a definite 
grazing season was decided upon and the use 
of fire as an agent of management was 
restricted. 

In the country of lower elevation-say 
below 5,000 feet- these amendments have 
considerably lessened the e rosion hazard. 
U nder the p resent policy, g razing can be ca r ­
ried on safely below this e levation. except on 
critical situations, such as bogs, steep slopes 
and areas ser iously damaged by erosive pro­
cesses prior to 1944. 

The ha rsh climate above 5,000 feet necessi­
tates the adoption of more stringent views on 
land-use and management. Severe frosts . 
heavy rainstorms, high winds and a very 
limited growing season combine to give an 
environment which will not now permit of 
e--xtensh·e grazing. JIad the present restric­
nons on snow leases been in force from the 
tune of d iscoverv of the a rea. it is not im ­
probab le that ev;n now limited g razing cou ld 
IJe ca rried on safely in much of the hig her 
country. However , the serious depletion of 
soil cover and the deteriora tion in the water­
holding capacity of boggy a reas. both brought 
about principally by indiscriminate graz ing 
and burning in years gone by, will not now 
permit safe g razing on a ll the high country. 
The damage caused prior to 1944 is such 
that, in most instances, only complete with­
d rawal of all stock and complete abandon­
ment of all other vegetation-destroying prac­
tices will prevent further deterio ration and 
perhaps permit some degree of recover y. 

Tlw va!t1e of the snow leases to the g-raz­
ing industry gene ra lly, and to t he small 
landholder in par ticu lar. is undeniable. 
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l'lg. 1.- J\Iap of Kosciusko State Park. 
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'Cnder the pres<.'n t administratiYe policy, the 
223 Snow LeaSt'$ alltl nineh ·-s ix Permissive 
Occupancies ant ilable for o~cupation within 
;the Kosciusko State Park. representing in 
.all an area t1f some S/23.000 acres, have a 
·permissible ca rrying capacity of 283.600 
~beep and 27.500 cattle. The annual rental 

:accruing from all Snow Leases and Permis­
.si,·e Occupancies. if every available block 
'\\'as taken u p. would be £10,9QO. Conse­
·quently . the g razing industry is able to dc­
·pasture a ll stock in the State Park at the 
·rate of 5.8 pence per sheep equivalent* for 
a period not in excess of s ix months each 
_vear. .-\dmittedly . other e>..--penses are in­
·volved in Snow Lease management. e.g·.. 
'Shire Rates. droving. mustering, drenching 
:and general supervision, but even so. it is 
·suggested t hat the annual rental i~ most 
·generously low. 

*One head of large stock is taken as equi\'alent 
·to six sheep. This figure is suggested in the 
·s pecial Conditiom applicable to Sno\\' Leases and 
Pcrmis!'i\'e Occupancies (5). 

Despite the ackno"'Jedged \'C:due of the 
Sno\\'y Mountains as a grazing resen·e. the 
role of the area as a source of water for 
many of our major streams is of greater 
importance. One of the special conditions 
pertaining to S now Leases and Permissi,·e 
Occupancies states that "the priman· func­
tion of the )and under Jease Or OCCUpanCY 
is to provide and maintain a constant wate-r 
supply by the protection of its \\'ater­
gathering and water-holding capabilities., ( ~ ) . 
That grazing- and g razing influences are. in 
some cases, cletrimenta I to these capabilities 
has been strong ly debated in many quarters. 

?viany of the claims made in relation to 
S now Lease welfare by men oi considerable 
experience in the mountain s ha ,.e a factual 
basis, but others have no reasonable insti ­
fication . It is intended to discuss the m ore 
s ignificant of all these claims. so as to 
present the more critical problems of g razing 
mana.gemen t. 

Fig. 2.-Part of Happy J ack's Plain which is typical of areas used 	 ior summer grazing. 
(SMHEA Photo.) 
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FOOD PRODUCTIO N. 

It is claimed by many graziers, particu­
larly those with Snow Leases, and a lso hy 
people not directly concerned with the graz­
ing industry, that Australia's need for an 
increased food production justifies grazing 
in all parts of the Snowy Mountains. The 
author emphatically agrees that food pro­
duction must be boosted. but not at all costs. 
\i\Tho of us would advocate the raising of 
vegetable crops on our sporting arenas? A 
basic maxim of land-use is that the pres­
sure on all lands must be governed by the 
capabilities of those lands, rather than by 
sectional interests. This statement is un­
doubtedly applicable to the Snow Lease belt. 

There a re millions of acres of freehold 
country in the Southern Tablelands .-\rea 
capable of carrying increased stock numbers 
through pasture improvement- without any 
danger of erosion. This land should be used 
to increase our primary production before 
we advocate extensive use of areas valuable 
fo r reasons other than those concerned 

directly \\'ith prinwry production. The rnnre 
erosion-hazardous countn· \\'ithin the K os­
ciusko State Park should not be sacriliced 
to carry sheep and cattle \\'hich should neve r. 
in consequence of the great ach·allces made 
in the sphe re of pasture i111prnvement. need 
leave the lowlands. 

Gndoubtedly, the day will come \\'hen 
pressure on our tableland count1·y will reach 
such a pass that utilisation of our alpine 
and sub-alpine pastures may become neccs­
sarv. Scienti fic and technica l men are not 
u111;1 indful of this (even now preliminary 
studies pertaining. to more intensive land-use 
a re being undertaken ) but they do £eel that 
the lower country, \\'ith relatively simple 
management problems, should he utilised to 
the full before intensive grazing in the high 
country is considered . 

The fact that mauy graziers. with not 
unduly large properties, are able to manage 
without recourse to Snow Lease grazing in­
dicates that lease a reas are not essential to 
the survival of these graziers. as such . Some 

Fig. 3.-Large areas of snow gum woodland killed by bushfires in the Snowy River Vallev. 
(SMHE.'\ Photo.) ­

graziers, with average-sized ireehold areas £29 4:>. cd. per acre. fo r it to compete \\'i th 
improved to a high degree, would not con­ the value of water vielded from the moun­
sider Snow Lease grazing in their overall tains. Even the 1;1ost staunch supporter 
management programme. O thers. now of Sno\\' Lease grazing will admit that this 
tmclertaking extensive pasture improvement figure i!" not being approached in the moun­
at lower elevations, look upon Snow Leases tains, as yet, nor is it likely to be approached. 
as but temporary relief fo r their lower coun­ even with intensive pasture development. 
try. They appreciate the fact that once their 
own country has heen fully improved, they Because of the importance of the above
will be able to feed adequately sufficient figures and of the enormous capital being
stock to provide a more than comfortable invested by the );ration in the Snowy 1vloun­
income. Such attitudes are in the Nation's tains Area, any steps which move towards
best interest. as they contribute to sound protection of the Kosciusko State P ark for 
grazing practic:e (involving leguminous pas­ water supply purposes must be supported. 
tures), without permanently encroaching At the slightest signs of erosion, siltation 
upon a reas best reserved for catchment pur­ or increasing Aood peaks, reasons must be 
poses. sought and the findi ngs of qualified scientists 

and technicians accepted. regardless o f pri ­
GRAZING OR WATER YIELD. vate considemtions. 

\\ 'hen the value of the Snowy Mountain:. Grazing practices and water yield cannot('atchments, as sources of water, is extolled, be considered as separate entities. D iscus­some people express doubt as to which is sion of the latter necessitates considerationt he greater-the return from grazing or the of the former, as removal of vegetation,-potential return from the Snowy Mountains whether by gmzing. regular burning of bush­Scheme. This doubt has no grounding in ti res, affects the relationships between soil iact. and water. Damage caused by rain-drop 
\Vithin the Nlurrumbidgee Irrigation splash, run-off and frost action increases 

Areas, agricultural. horticultural and animal with decreasing soil protection and this is 
1)roduction was valued at £8,280,266 for the just as true of the snow lease belt as any 
}·ear 1953-54 C). This figure represents a other !and. 
return of £28 per acre foot of water distri­
lmted. If the estimated supply of irrigation Not only has grazing reduced soil stability 
water from the Snowy Mountains Scheme- by depleting vegetative cover, but it has also 

1970,000 acre feet C ) . is achieved, the poten­ modified the part played by bog and swamp 
tial increase in rural production, on com­ communities in maintaining catchment area 
f)a rable figures, could be valued at efficiency. These moist areas are capable 
i27,16o,ooo per annum. of holding large quantities of water-as 

much as six times the actual weight of soilFurthermore. the tremendous hydro­
electric capacity of the Scheme-in the vicin­ material involved (u)- and releasing it 
ity of 3,000,000 kilowatts ('1 )-will yield slowly to the streams. In numerous situa­
power to a value exceeding that of the water t ions, this capacity has been greatly reduced 
supplied for irrigation. by burning and the trampling of stock, with 

:\way from the financial aspects. con­ the result that the flow of some streams has 
s ideration should be given to the diversifi­ become discontinuous and irregular. The 
cation of farming which is possible with small storages involved in the Snowy Moun­
irrigation. Such farming is of great impor­

tains Scheme could be seriously affected by tance to Australia, both socially and econo­
m .ically, and should be encouraged wherever this change in the pattern of stream flow. In 
-possible. the interests of water yield, max imum vege­

tative cover should be preserved whereverThe grazing industry would have to 
s upply, from the Kosciusko State Park, possible and further damage to bog areas 
wool and meat to the value of more than should be prevented. 
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BUSHFIRES v. REGULAR BURNING. 

_-\rising from the fact that, when grazing 
influences are withdrawn from snow grass 
country, there is an accumulation oi dead 
o-rass on the soil surface. it is often claimed 
~hat heavy grazing and/or regular burning­
::>ff is necessary to prevent bush fires. In 
some quarters, it is claimed that dead and 
inflammable sno\\' grass presents a fire 
hazard which, unless removed, \\'ill result 
in damage to vegetation and soil more severe 
and extensive than that caused by regular 
burning, in the event of an uncontrolled 
bushfi re. 

Such reasoning implies two doubtful 
assumptions-firstly, that regular burning as 
now undertaken on many S now Leases, does 
less harm over a long period than a occa­
sional bush fi r e every fifteen or twenty years, 
and second ly, that bushfi res a re unavoid­
able. 

Discussing the first of these assumptions, 
there is no conclusive proof available, as yet, 
to indicate which type of fire damage is the 
more serious. Both types of fires have simi­
lar effects-killing and maiming of vegeta­
tion. encouraging ovcrdense regeneration of 
rrees and shrubs, exposure of soil to erosive 
influences. destruction of bog a reas, modi­
fication of soil structure and fertility and 
alteration of catchment hydrology-but after 
a severe bushfire. the evidence of damage is 
much greater and more obvious than after 
small-scale burning undertaken at regular 
intervals. 

~evertheless . it is not inconce ivable that 
the soil loss incurred and the hydrologic 
modification caused by regular small fires 
over twenty years or more should he as 
g reat as that broug-ht about by one bushfire 
during the same period. \ iV hen attention is 
rlrawn to the extensive tracts of snow g um 
killed by the r939 bushfires, it must be re­
membered that probably the majority of the 
t rees wou Id ha Ye recovered . but for the re­
moval of regrO\nh by browsing sheep. Here, 
it is evident that the question of fire damage 
is inseparably hound up \\'ith land-use fac­
rors-bu rnin !!" \\'ithout grazing \\'Ottld prove 
to be less seriou::; than \\'hen the two influ­
ences are combined. 

The second suggcsti011. that lJushlires a re 
unavoidable, is to a la rge extent a neg-ative 
attitude towards fires. l.indouiJted ly some 
fires are not 111an-made . and as such present 
a difficult problem of contro l. ll owever . s~ 
far as the Snowy :V[oun tains are cnncnnecl. 
the most serious fires ha\'C started outside 
the State Park and adjo ining- forests . and 
it would seem that the \\'orst threat comes. 
not from the fuel supply wi th in the area. 
but from inadequate precautions along the 
western and south-\\'estem borders. 

It is the auth or's opinion. an opinion sup­
por ted by most scientific bodies intere~ted in 
the Kosciusko State Pa rk, that burmng or 
a ll kinds is fundamenta lly wrong and not in 
the best interests of the mo untains genera lly. 
If this fact can be accepted by parties which 
advocate regula r controlled burning as a fi re 
precautionary measure. it tnust d irect thei r· 
lire prevention effor t:; towa rcls . ~omplete 
eradication of a ll bushfires. by abolt t ton of all 
burning, by preparedness, education a nd' 
other positive steps. 

WITHDRAWN AREAS ERODING. 

The statement is frequently made that 
areas now withheld from g razing are eroding· 
more quickly than \\'hen :;tocki!1g wa~ per­
mitted. This statement refers tn particular 
to the Summit Reser\'e and to the country 
at the head of the Valentine and R od.-y 
Plains Rivers. These a reas ha ,·e been offici­
ally free from grazin~ since r.9+-J. and 1 S?SO 
respectively but constderable. tUega l grazmg 
ha:; taken place since those tunes. 

Many competent j uclges ?grcc that ~rosion 
is acceleratinrr with in parttcular sections of 
the worst ero~led areas, even since the w·ith­
d rawa l of stock. Severe erosion damage­
between Curruthers Peak and Mt. Twyna m. 
and in the vicinitv of Cup and Saucer H ill. 
is extending, much of it at an alarming rate. 
but such deterioration can hard ly be attri­
buted to the absence of stock. 

In actual fact, the damage caused in these­
areas prior to the remo\'al of stock and the· 
abolition of burning. \\'aS so great that the­
mere absence of these g razing influences is. 

nul ::;uft icictll to permit rapid recm·e ry. The 
se,·en : climate mentioned earlier imposes 
such <t strain on Nature's recuperative 
po\\'l'l'=' that only slowly. if at a ll, will the 
~car ::; nu,,· in evideuce be healed. lncleed. 
many pe11plc think that positiYe erosion con­
trol measmcs will have to be employed if 
already ex tensive damage is to be restricted. 

1t is not agreed that erosion damage is on 
the increase in those areas not so se\·erely 
eroded and now relieHd of grazing. It may 
be true that the proportion of dead grass 
contained in the snow grass tussocks is on 
the increase. but the actual amount of 
healthy, vigorous grass within these same 
tussocks is also increasing. Eventually. a 
stage wi ll be reached where the amount of 
dead gras:; becomes constant, with a steady 
retum of organic matter to the soi l and a 
regular p roduction of new, g reen grass. 
T hen . the perfect balance probably existing 
befor~ the advent of sheep, cattle and burn­

ing will ha,·e been reattained. The mere fact 
that country free from stock is losing its 
bright g reen colour should not be tak~n as 
an indication of deterioration and increasing 
erosion. 

.-\long with the claim under discussion. it 
is often maintained that snO\\' grass tussocks 
thatch down and shed \'ast amounts of water 
which would otherwise soak into the soil. 
.-\!though this phenomenon has not actually 
been observed, it is quite within the bounds 
of possibility. S uch shedding of water 
:::.hould not cause undue concem . as the same 
action probably took place before the coming­
of ·man into the area. \\'hile there is such 
an excellent cover of g rass on the alpine 
soils-there is apparently sufficient water 
entering the soil to give ou tstanding g rowth 
- there is little danger of erosion, except 
along gully lines, s tock pads and b ridle 
tracks. and little possibility of silt-laden 
\\'ater reaching- the streams. 

Fig .j.-Terracetting caused by burning and overgrazing near Smiggins Holes. 
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ERODED TRACKS RE-VEGETATING. 

The suggesti on that old tracks. formerly 
u:;ed to a great extent. and areas once 
s tripped ui their prntect ing vegetation are 
now everywhere re-vegetat i11g satisfactori Iy. 
is not accurate. I 11 some instances. tracks 
011 o-entle and sheltered slopes, ha,·e grassed 
ove~ to a great extent. but in far more 
local ities series of parallel tracks have eroded 
clown to bedrock. \\'ithin the S ummi t Rc­
serYe and in variou:; other situations. tracks 
a re still eroding, despite the reduced usage 
over the past eleven year s. 

A long some of the s tock routes within the 
State Park, the degree of erosion is most 
severe. Large quantities of soil have been 
removed, after trampling has killed the over­
lying vegetation, and rocks and boulders 
now make prog ress d ifficult. Such damage 
is obvious along the route from th e Summit 
Road to Dead Horse Gap, along the rou te 
from N immo to Kidman's Hut and in 
numerous other localities. Here, it is evi­
dent that once a track is discarded because 
of erosion damage, stabili sation does not 
necessarily foliO\\'. 

CASE-MOTH DAMAGE. 

I n many instances, small areas damaged 
bv "case-moth., infestation during the last 
d~cade have recovered satisfactorily and are 
now quite well grassed. Some graziers 
a ttribute this recovery to their efforts at 
killing the case-moth by burning the dead 
sno\\' grass. Other people point to the re­
covery of these a reas under grazing as 
evidence that stock are not responsible for 
erosion damage in the S nowy Mountains. 

The areas of "case-moth., damage 'vbich 
have recovered most sati sfactorilv are in the 
S ummit-Smiggins Holes area. bespitc the 
fact many of the areas ki lled by t he moth 
have been subj ect to grazing since the dam­
age occurred, the extent of this grazing has 
not been generally heavy, and it is con­
sidered that stocking dming the time of 
recovery would not hnve had much effect 
on the ultimate recovery. .'\ number of 
damaged areas have been observed regularly 
since 1950. a nd although some grazing- of 
the young snow g rass tussocks has taken 
p lace. the grazing pressure has not been 
high . 

U nfortunately. thl; satlll; l'tm.not be said 
of the "case-moth ·• areas at the head of the 
\·;dentine and l<ocln · P la ins l<i ve rs. Here, 
despite the fact that the leases \\'Cr e with­
d rawn in 1SJ50. the grazing pressure on 
damarred a reas has been considerable-many 
sheep:-.straying- on to th e w ith<! ra \\'n blocks 
from adjoining- leases. S ince HJ,12. \\'hen 
these areas \\'Ct c fir::.t inspected by the 
;mthor. small tussocks Cif sno\\' gra:;s ha\'e 
been observed on the soil surface. uprooted 
by grazing animals, while m a_11 y. o f the 
shrubs reported by :\Io rland ( ) m I lJ.) 1 
have been bro\\'sed over by straying stock. 
This interference with natural regeneration 
of dama(Ted areas has resulted in severe 

~ . . 
erosion with soil lost. 111 some mstances. to 
a depth of two feet. 

Althouah there has been no extensi,·e 
damage l;y ' ' ca!'e~m~th" or ~imi lar insects 
in recer.t years, tt 1s essenttal that S now 
Lessees should be aware of the damage 
caused hv burning of the dead g rass patches 
in an attempt to wipe o ut the pest. Firstly . 
the insects are usually not present when 
the dead grass is burnt. though there may 
be some concentration of the larvae around 
the fringes of the damaged are~s; these Jar· 
Yae are able to burrow deep mto the base 
of the tussock \\'here they frequently avoid 
damage by tire. Secondly, the removal of 
the dead snow grass mat by burning dam­
ages young plants developing on the a r ea. 
as well as exposing the soil to erosive forces. 
Qualified entomologistsC) feel that recovery 
of areas damaged by the "case-moth" has 
taken place in spite of. and not because of. 
burnine: the dead grass, and their opinions 
should.'be respected. 

MUDDY MOUNTAINS STREAMS. 

Some people who contribute to d iscussion 
on the erosion p roblem of the Kosciusko 
State Park state that muddy streams were 
not seen in the m ountains prior to the ad­
vent of the Snowy Mountains Hydro-elec­
tric Authoritv. This may be generally true, 
as the majo~· streams of the a rea are re­
nowned for their clarity a nd the amount 
of suspended sediment carried down these 
watercom ses is probably less than in other 
parts of Kew ~ou th \•Vales. H owever. 
Carruthers Creek. the southern-most tribu­
tary of Blue L ake Cr eek. has been observed 

by the author tu r.:arry a large quantity of 
suspendable material after heav,· storms. 
e.g., on 3rd May, 1955. This stream rises it1 
one of the most spectacularly eroded areas 
of the S tate Park, completely outside the 
bounds of S nowy Mountain Authority en­
gineering undertakings, and it is reasonable 
to . assume that other streams in the vicinity 
would carry similar quantities of soil in 
suspension. 

The fact that muddy streams are not ob­
served more frequently away from areas in 
which the Snowy Mountains Authority is 
working can be attributed to one principal 
reason. This is that the dense mat of vege­
tation, especially adjacent to the water­
courses, acts as a natural s ieve and withholds 
much of the potential silt load from the 
streams. vVhethet· this phenomenon is to 
the advantage of catchment areas generally 
is debatable, as appreciable areas of vege­
tation have been killed hy the silt which 
they have trapped. · ­

It is not unlikely that more soil material 
is transported hy mountain streams as bed 

load, ( i.e .. swept along the stream bed ))\· 
the force of water ) than is carried in sus­
pension. Large deposits of coarse sand and 
gravel, too heavy to be carried in suspension, 
are frequently observed along most of the 
mountatn streams. 

Therefore, the clearness of mountain 
streams should not g ive rise to complacency 
regarding the stage of erosion and catch­
ment deterioration reached in the State Park. 
:\1uch serious damage can be caused by un­
wise land-use practices. before stream pollu­
tion becomes evident. 

INCREASED STOCKING RATE. 
Some Snow L essees feel that, if burnin~ 

was prohibited in the S nowy Mountains. it 
would be necessary . in the interests of bush­
fi re prevent ion, to increase stocking rates. 
so as to remove surplus growth normally 
destroyed by regular burning. Conserva­
tionists oppose this suggestion as such a 
policy would lead to excessive grazing of 

Fig. s.-An eroded slope on Snowy Plain. All grass has been destroyed by o,·crgrazing. 
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the more attractive areas and eventually to 
severe erosion. At the same time, in those 
areas not favoured by stock there would be 
the same accumulation of dead and unpalat­
able gr2ss, so that the aim of fire-hazard 
removal would be defeated. 

).!oreover, ~ewman(0) has claimed that 
an increased carrying capacity would be con­
t rary to the interests of the grazing indus­
try, as beyond a certain stocking rate sheep 
condition fall s off despite the apparently 
plentiful supply of fodder. S uch stock be­
haviou r has not been noted by the author, 
but it would be borne out by the haphazard 
grazing pattern which sheep have been 
ot.~servecl to follow-heavily grazing !'iome 
areas and completely neglecting others. 

LONGER TENURE. 

A. number of prominent Snow Lessees 
have been known to exp ress the opinion 
that Snow Leases should have a longer 

tenure that the present seven years, so as to 
enable lessees to carry out pasture improve­
ment programmes from which full economic 
benefit could be obtained during the period 
of 1ease. 

Such an opinion implies that pasture im­
provemf'nt can be satisfacto rily undertaken 
in the mountain areas. Apart from the tech­
nical difficulties-selection of species, trans­
port of seeds, fertilisers and mach ine ry . seed­
bed preparation and subdivision-involved in 
such an improvement programme. there a re 
a number of other possible objections. 
Costin (') has shown that the trace element 
status of the /\ I pine I Jumus Soil~ i!' prob ­
ably approaching critical le \·els fo r stock 
health. The chemical fertility of these soi ls 
is c1osely associated with the organ ic matter 
content of the surface horizons and as the 
humus content of the top-soil has been de­
pleted over the years by g raz ing and burn­
ing. it is understandable that some ferti lit\· 
pr~,J ,Iems shou ld arise. · 

H pasture improvement is undertaken on 
a large scale, the more vigorous pasture 
species, supporting considerably more stock, 
would make heavier demands on the soil's 
chemical fertil ity. Whether the soil would 
be able to meet this demand permanently, 
without the use of uneconomical quantities 
of icrtiliser, is not yet known. 

:\ative \\'hite Clover (Trifolium repens 
L. ) has been growing in the SnO\n· :Vloun­
tains for many years, without the us.e of arti ­
ficial fertilisers but frequently with heavy 
dressings oi animal manure. Neverthe less. 
it has not been producing the bulk of green 
material of which it is capable when adequate 
phosphate fertili sers are supplied. Conse­
quently, no observations on its avidity and 
soi l depleting powers have been possible.· 
However, the possibility of fe rti litv compli­
cations arising under pasture imJ)rovement 
and more extensive g razing should not be 
overlooked. 

It is noteworthy that once clover is intro­
duced into an area of snow grass pasture, this 
area is preferentially grazed bv stock until 
ultimately the snow grass is. replaced bv 
more grazing-tolerant species. This could 
indicate that with pasture improvement snow 
grass will be largely lost from the pasture 
and replaced by species of different growth 
habits. ·whether this replacement could 
affect the water yield of particular catch­
ments is another question as yet unanswered. 

The e.xtension of the lease period to en­

able pasture improvement would introduce 

another difficulty. Bodies interested in the 

catchment value of the mountains would 

naturally have to ensure the success of such 

programmes, by thorough investigations be­

fo: e. hand and _then by the setting down of 

1111llJ111ttl11 reqturements. Special conditions 

would have to be drawn into lease aaree­

ments. whereby S no>v Lessees would b; ob­

li~ed to carry out so much improvement 

each year, and such cond itions would not be 

popalar with graziers who do not favour 

pasture improvement on their own freehold 

country. 


+ + 
Fig. 6.-Scvcrcly eroded area near Cup and Saucer Hill. The snowgrass was killed by 

''case-moth" larvae, and erosion was accelerated by burning and grazing. 
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CONCLUSION. 


T he foregoing discussion has been in­
tended, firstly, to show why grazing interests 
in the Snow Lease belt of .l\ew South \\.ales 
must always be subordinated to the preser­
vation of the area for catchment purposes 
and . secondly, to indicate the ways in which 
present Snow Lease management is inter­
fering with this preserYation. The nature of 
the Snowy Mountains area is such that no 
positive progress will be achieved with its 
o\·erall conservation. until all interested 
parties, whether their interests be in graz­
ing, water yield, forest production or recre­
ation. have a clear understanding of the 
reasons whv certain measures are advocated 
and certain. practices discouraged by those 
who have the ultimate welfa re of the moun­
tains at heart. 
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SCALD RECLAMATION EXPERIMENTS 

IN THE BOURKE DISTRICT 


BY 

J. \V. J.<\~IES, B.Sc. .-\gr., Soil Conservationist. 

SO IL EROSIOX has caused widespread 
loss of land in the more arid portions 

of K ew South \Vales and it is the purpose 
of this article to outline the causes of 
erosion, and in particular, of wind erosion, 
and the difficulties attendant to the reclama­
tion of wind eroded lands. The experimental 
methods used in the Bourke district, and the 
general results from this work also are 
br1efly outlined. 

The Bourke :o'ltiJ-district extends from 
~-;yngan in the south to the Queensland 
border. from a line drawn approximately 
north-south through Brewarrina in the east, 
to the Paroo River on the west. The area 
comprises some of the more arid portions 
of the \Nestern Division, the average annual 
rainfall varying from ro~ inches at vVanaar­
ing to 15 inches at Brewarrina. High sum­
mer temperatures, when most of the rain 
falls, further decreases the effectiveness of 
such rains. 

Fig. ..-Annual and perennial saltbushes sown on ploughed scald October, 1952, photo­
graphed October, 1954. Note scattered copperbm r and untreated scald in background 
and smooth slaked condition of ploughed ground.-D. H. Congleton, "Iddavale", Collerina. 
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Th~: topog-raphy over the maj ority of the 
an:a is flat to Yery slightly undulating, this 
area lying under the 500 feet contour. with 
a iew isolated hills and ranges wiclely scat­
tered throughout. In the south and south­
east oi the district the country becomes un­
dulating and lies between the .=;oo- I,()()() feet 
contour. 

Due to the general low relief o,·er the 
majority of the district and lack of rainfall. 
wind is the main cause of soil erosion. This 
does not ignore the fact that water erosion 
is a Yery serious cause of loss of produc­
tivity. particularly on the more undulating 
portions of ~outh-cast corner of the district. 
\ \'ater erosion, particularly the sheet erosion 
that is so prevalent in the Cobar and Byrock 
area:;, l.'an ue treated by the methods de­
n l()pctl for the prevention of water erosion 
on pasture lnnds of the higher rainfall zones. 

WIND EROSION. 


\\'ind erosion ,·aries both in amount and 
type. The amount of erosion is determined. 
prima rily. by the degree of protection of the 
soil by ,·egetation, and also by the soil type. 
\ Vind erosion will not occur on any soil type 

while there is adequate protection by grass. 
herbage, or tree co,·er. The characteristics 
of the soil determines the forms which 
erosion \\'ill take. Scald formation and wind 
sheeting are the two main forms of w ind 
erosion. both being associated with Yarying 
amounts of sand drift. 

Scalding is the process involved in the 
formation of ··a bare area proclucecl by the 
removal of the surface soil by wind, with 
the consequent exposme of the subsoil 
which is. or becomes, relatively impermeable 
to water' '. (Beadle,'.) The subsoil generally 
consists of a medium to heavy clay. These 

Fig. 2.-0id Man Saltbush sown on scald ploughed in Jun{', 1952. photographed October, 
1954.- J. F. Cra\vford, "Ramsay P ark", via Coolabah. 
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a-ea:; are known popularly as claypans over 
most of this district, but this term is best 
ap:1lied to dry lake beds and overflow 
channels such as the Cuttaburra and Kul ­
kyne C reeks. 

Three conditions must be fulfilled before 
scalds a re initiated: 

(a) 	the soil must be unprotected by vege­
tation; 

(b) 	the surface soil must be susceptible 
to drift. Scalding occurs in grey soils 
where the surface soil is lighter in 
texture than the sub.soil , or where 
there is drift of sand from nearby 
lighter textured soils. 

(c) 	The subsoil must contain suffic ient 
clay to be able to cement the sand 
together and so form a layer of earth 
which is resistant to wind action and 
which is relatively impermeable to 
water. 

\:Vind sheeting occurs when the fir st two 
conditions a re fulfill ed but the cha racteris ­
tic~ of the soil profile are such that there is 
insufficient clay to cement the sand gra ins 
t?gether . This form is very common on the 
hghter textured red soils of the Bourke dis­
trict. on which soils the susceptible sand 
fraction is continually being removed to give 
a compacted wind-swept su rface, but '~ith­
out the exposure of a clayey subsoil. 

In the area described in the introduction 
• • 	 I

coven!:lg 1!1any sol) and vegetation types, 
both ot whtch often occur as complexes, there 
are four main types of wind erosion classes. 
Because of the size of the a rea and the com­
plexity of both soil a nd vegetation these are. 
?f necessity. of a Yery general nature and 
111 any particular area ma ny variations in 
these classes may be found. 

These classes, and the nature of the soil 
and associated vegetation are: ­

(I ) Areas 11ot susceptible to wind erosion. 
These areas comprise the firm or 
crabholey grey or black soil plains 
supporting mitchell grass ( Astrebla 
Lappacea.) and neverfail (Eragrostis 
setifoHa), and/ or bladder saltbush 
( Atriple.1.· -;•csicaria). These species 
may occur with or without a t ree 
co\·er; tree cm·er where it does occur 

being composed mainly oi IJlack box 
t /Jucalyptus bicolor) and coolabah 
~E. coolabalz) a long the ri n ;rs and 
o\·erf'luws and/or gidgcc ( .-/cacia 
Ccnuba[Jei) and brig-aluw (.I cacia 
l111rpop!J vi/a ). T hese ~nib. hv virtue 
oi both · thei r physical and ~hemical 
characteri~tics, are resistant tu wind 
action even \\'hen denuded c1f \·ege­
tatirm. 

( 2) A reas s ttsceptiblc to w iud erosion 
witlt tltr formatiou uf scalds 'li..•itlt 
varyiug amouut~· of suud drift. There 
~tre manr ,·ariation:; in the soil and 
vegetation of this wind erosion class. 
but the main soil characteristic is a 
light textured surface soil, usually a 
brown o r red-brown loamy sand. 
sandy loam or loam, overlying <L 
brown o r red-brown cla v. T hese 
soils may support either a· dense gid­
g-ee or brigalow scrub of which the­
pastures are characteristically poor. 
mainly herbaceou s with copperburrs 
( Bassia sp.) and saltbushes (A tri­
p/ex sp.) predominating with a small 
percentage of annual grasses such as. 
button g rass (Dactyloctc11iuw. radtt­
lans), burr grass (Tragus austrulia­
nus) and katoora (Sporobolus aclitw­
cladus). 

A long- the Culgoa and \\"arrcgo rivers and 
their adjacent overflow:;. scalding occurs 
where the drift from the adjacent tight­
textured country contaminates the surround­
ing heavy soil channels, these being treeless 
or having a tree cover of black box, gidgel! 
or brigalo w. A further class of country 
susceptible to scalding occurs in the south­
east portion of the district, adjacent to the 
Bogan Rive r. In this area red to red-brown 
sandy loams overlie light brown to brown 
clays and support an open to heavy scrub 
cover of leopardwood ( FHndersia mac1tlosa), 
wilga (Geijem parviftora), bimble box 
( Eucal)'ptus popttlifo/ia), and white pine 
(Callitr-is ,qlauw). In the oorth -,vest quar­
ter of the district several complexes o f soil 
and vegetation arc found, the basis of which 
is the recurrence of small Rood channels 
and overflows. Between the channels a re 
lighter textu red rises covered with white 
pine, mtdga (Acacia cm eura.) , bimble box. 
irnnwood (A mcia ex crlsa) and other scrub 

s pecies. These slight n ses form scalds 
following the removal of the timber and 
depletion of the g round cover ( usualh· con ­
s isting of wire grass (A ristida arc.naria ) 
and niggerheads ( Enneapogon sp.) with 
se,·ere scalds forming along the edges of 
the grey soil channeb. 

(3) A1:rns suscr,ptibl.r to <t•ind sllcrting. 
\Vmd shcetmg tS the characteristic 
form of wind erosion on the class 
of land known locally as the "soft 
red country·', and also of the more 
lc,·el ar<'as o£ the "hard red conntn···. 
The sotls of both these areas are un­
differentiated red to red-bro\Yil sanclv 
loams or loams. the texture of which 
increases with depth to a loamv clay 
or light clay. The texture of the 
~oils of the ·' hard reel countrr" is 
heavier than that of the "soft red 
country" l~ading to ~ higher degree 
of compachon followmg wind sheet­
ing . Heavy stone and g ravel 
throughout the profile is char­
acteris~ic of the former class, being 
only hght or completely lacking in 
the latter . Because of the gently un­
dulating topography and the ·stone 
and gravel cover, the "hard red coun­
try'' is more resistant to wind sheet­
ing , although less so to water sheet­
ing, than the "soft red" areas. The 
stony soils of the former class sup­
port rnulga, and bimble box pre­
dominantly, with varying amounts 
of wilga, beef wood ( Grevillea 
s triata) , kangaroo bushes (Cassia 
sp.) and quinine bush ( Alstonia 
constricta), with a ground cover of 
wire . grasses (Arfst~da spp., pre­
dommantly A. Jeruhoe11sis with 
occasional A . arenaria ). 

In most areas the tree and scrub cover is 
dense enough to prevent wind erosion even 
in the absence of a grass or herbaceous layer, 
but depletion of this lower layer renders 
this soil very susceptible to sheet erosion 
by water. On the other hand, the "soft red 
country" supports open to dense stands of 
mixed scrub, the type depending on varia­
ti ons in the soi l. Generally speaking. the 
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l'haracteristic species in the tree and scrub 
layer are wilga, leopardwood. beefwood. 
gidgee, mulga and ironwood, with bimble 
box mostly con fi ned to the heavier textured 
Rats on which water usually lies fo llowino­,... 
rain. The ground co,·er Yaries irom dense. 
woollybutt (Eragrosf'is rriopoda ) pash1res 
on the more sandy portions to a poor, open 
herbaceous pasture of copperburrs. annual 
saltbush and annual grasses where the soil is 
slightly heavier and the scrub more dense. 
\ Vind sheeting has occurred on this class of 
country where ringbarking and cleari ng. fol­
lowed by depletion of the g round la\"er. has 
taken place. 	 . 

(4 ) A reas susceptiblr to srriere sa11d drift 
and dune acti; •ation. .--\ reas of which 
this form of wind erosion is charac­
teristic li e mainh· to the west of the 
Darling and Culgoa Rivers. The soils 
a re deep sands genera lly arranged in 
ridges or dunes. these often being sep­
arated by overflow channels. The 
sand ridges are timbered variouslv 
with mulga, belah ( Casuariua cri;­
tata), rosewood (Hetcrodc11dron olei­
foi'ium), wilga. white p ine. brigalow. 
s ilver leafed ironbark (Eucal-yptus 
melanoplzloia) . or combinations of 
these species. usually with a dense 
pasture of woollybutt or spinifex 
(Triodia Mitcllelli). The tree and 
scrub co,·er on the interdune area de­
pends on the nature of the soil, 
whether a heavy g rey soil channel or 
a sandy loamy corridor. In the fom1er 
case the channels support either black 
box or Yapunyah ( Eucalyptus ochro­
p/1/oia) with brigalow and gidgee in 
some a reas, while in the latter the 
white pine is usually less dense and 
the other scrub species more dense. 
than on the ridges. \~There these sand 
dunes lie contiguous to grey heavy 
soils severe scalding occurs around 
their periphery due to the drift con­
taminating the clays, but on the actual 
dunes severe sand drift is experienced 
only following the depletion, or com­
plete removal of the timber and g rass 
cover. 



FACTORS INHIBITING SCALD 

REGENERATION. 


Factors inhibiting, or preventing, the 
natural regeneration of scalded and 'vvind­
sheeted areas owe their origin to the nature 
of the eroded surface, namely, the bareness 
of the surface; the readily available supply 
of movable sand grains, and, in the case of 
scalding, impermeability to water. 

The bare, unprotected surface permits un­
restricted wind flow over the eroded surface 
and in consequence any seed which may 
lodge on the area is quickly removed. Fur­
ther, in conjunction with the readi ly avail ­
able supply of movable sand grains, it per­
mits the bombarding of the young seedlings 
with sand grains moving at high velocities. 
The action of wind has heen more fully 
discussed in an earlier issue of this Journal 
(Darley"). This environment is made 
even more inhospitable to plant growth by 
the high temperatures recorded on such a 
bare surface as co~npared to the surface with 
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a cover of vegetation. Numerous observa­
tions made at various times of the year indi ­
cate that scald surface temperatures exceed 
shade air temperatures by amounts varying 
up to 20° F . in the winter and -t-5" F . in 
summer. The absolute maximum recorded 
is 160° F., the shade temperature at the 
same time being 1 r 2 ° F . (Beadle'). 

The difference between wind sheeting and 
scalding with respect to factors inhibiting 
regeneration and reclamation, is in the pene­
t ration of water into the eroded surface. On 
a wind sheeted surface, moisture penetration 
is limited because of rapid run-off, hence 
th is form of wind erosion is analogous to 
sheet erosion by water. If the wi1icl-sheeted 
surface was perfectly Aat. which, of course. 
it rarely is, penetration of water into the soi l 
would be comparatively rapid. although 
slower than the non-eroded soi l, due to some 
degree of compaction. On the other hand 
on a scalded surface, swelling of the clay in 
the surface few inches serves to form a seal 
following wetting so that the soil becomes 

F..ig. 3.- Checkerboard furrows ·ploughed and sown to annual saltbushcs May,_ 1954, phOto­
graphed. Octobei:, 1954. Note wat~r held in· bays and furrows . These bays..w1ll be fur'tfi~;, 
divided m subsequent years, to ass1st spread of saltbushes.-J. F. Crawford, Ramsay ·Patk, 

Coolaban. 

impermeable to moisture. The imperme­
ability of the eroded surface leads to exces­
s ive water loss, firstly, by excessive run-off 
where any slopes exist, and secondly, by the 
high rate of evaporation brought about by 
high wind velocities and high surface tem­
peratures. This high rate of evaporation is 
significant with regard to small showers of 
rain, which, although sufficient to benefit 
plants growing in non-eroded soil, are 
rapidly evaporated from the scald and so do 
no more than to reduce the surface soil 
temperatures for a short period (Beadle'). 

Thus the factors inhibiting, or preventing, 
regeneration on a scalded surface are:­

(a) 	high surface temperatures during the 
summer months; 

(b) 	high rate of evaporation and water 
run-off i 

(c) 	high wind velocities and rapid move ­
ment of sand grains over the scald 
surface; 

( cl) 	 the slow rate of infiltration of \Yater; 
(e) 	the low concentration of seed on, 

and within, the soil. · 

SCALD RECLAMATION. 


In order to bring about reclamation of 
wind eroded country it is necessary to o,·er­
come some, if not all, of the factors retarding 
regeneration that are listed in the preceding 
section. The principal factors are high wind 
velocities, lack of moisture, and absence. 
or very low concentration of, seed of colonis ­
ing species. The most effective means of 
overcoming these factors by mechanical 
methods is by ploug-hing (which encourages 
penetration of water and prevents rapid run ­
off, and at the same time lowers wind velo ­
cities and surface temperatures). Seed of 
plants species suitable for colonisation is then 
introduced onto the ploughed surface. 

The scalded surface may be ploughed in 
dit'ferent ways, the most common methods 
being : 

( r) 	Complete ploughing. 
(2 ) 	 Ploughing strips at various distances 

apart. 
(3) 	Ploughing single furrows hap ­

hazardly across the surface. 

Fig. 4--Good stand of annual saltbushes estauli~hed on ploughed scald following good 
initial rain.-J. F. Crawford, "Ramsay Park," Coolabah. 
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(-t) 	 Ploughing single furrows on the con­
to ur. 

( 5) 	 Ploughing single furro~vs in a 
checkerboard pattern, that 1s, two sets 
of parallel furrows at right-angles to 
each other the parallel furrows be­
ing 10-12 yards apart, thus dividing 
the scald into squares. 

In the Flay and Bourke districts experi ­
mental programmes have in~luded all of the 
above methods except the thu·d. \Vhcre seed 
has not been sown, irrespective of the 
method o f ploughing, the treatments. have 
been partial or complete .£a.ilures owmg to 
the slaking down, or s1ltmg up, o f t~e 
ploughed o r furro wed area. before pcrenmal 
plant species become estabhs~1ed. :\lso . seed 
blowing in from surroun~l111g non-eroded 
areas does not penetrate 111to the treated 
scald farther than the three or four chains 
from the edaes due to the retardi ng effect 
of the outside furrows on the surface wind 
velocity. It is a necessity for the success­
ful reclamation of scalded land that seed 
of perennial, as well as annual, plants be in­
troduced onto the area so that colonisation 
over the whole of the area can commence 
following the first good fall of rain. 

The other basic treatments may be con­
s idered, neither of which prevents water 
flow or lowers wind velocities across the 
whole of the erodible surface. 'The fi rst of 
these is to sow seed on the bare scald w ith­
out disturbing the soil surface. It has been 
suggested that this method may be effective 
for special cases, for example over small 
areas, subject to frequent flooding, ~ut even 
in thi s case the high cost of collectmg seed, 
and the danger of all of the seed being re­
moved by strong winds or floated off by 
water, would eliminate this method a s a 
practicable control measure. The second 
method is to place obstructions on the scald 
to trap w1nd-blown sand ~rains, thereby 
producing water-absorbent ISlands of so1l 
which serve as nuclei for the spread of 
vegetation. For this method to be effective 
it is necessary that the obstructions should 
be numerous and at right-angles to the 
wind flow, and secondly, that a supply of 
wind-blown sand should be available. If 
the latter condition is fulfilled it follows that 
the surrounding country prO\·iding the sand 

is itself beinO" e roded and \\'ill cnnscquemly 
become scald~d if the condition continues to 
exist. It is better to presen· ~ non-er oded 
soil than to remove existin~ umber ~-o ,·er, 
particularly if the timber ts green. 111 .an 
attempt to reclaim nearby s~ald. pcrhap~ ~~­
effectively . From observatH~n made \\'Jrh1.n 
the Bourke dis trict it is cons1dered that t h1s 
method would rarely, if ever. he. co mpletely 
effective, and bears no compa!·1son to rhe 
results obtai ned from p rogress1ve checker­
boarding- and so\\'ing seed along th e f\ lrrO\\'S. 

PROGRAMME AND LOCATION OF 

EXPERIMENTAL AREAS 


Four experimental ~re~s ar~ Ioca~ed 
throughout the Bourke <hstnc.t to g-1\·e a \\'lde 
coverage of erosion on vanous classes of 
country. Investigations on these areas were 
made possible on ly by the fu llest co-upe:a­
tion of the landholders who also s~mphecl 
the tractor, plough and. fuel. for carry111,g out 
the experiments. It ts planned to set up 
other areas to include classes of _country n<?t 
covered by the c.xis ting areas. fhe exp~n­
mental areas are located on the follO\\'Ill~ 
properties : 

( 1 ) " Moonagee' ', owned hy ::VIr. G. 
Killen situated on the eastern bank 
of the' Bogan R ive\· about 16 n~iles 
north of Nyngan 111 the r5·} mch 
rninfall zone. 

(2 ) "Ramsay Park,'' owned by Mr. J. F. 
Crawford, lying 22 mil~s north-east 
of Coolabah. about 3 mdes from the 
Bogan River v.r.ith an annual average 
rainfall of 14-!i- mches. 

These two properties are represe!1tati~e of 
land subject to mina~ severe scaldmg al01~g 
the Bogan River ~n<~ 1ts channels. Two mam 
vegetation assoctatwns _oc~ur . t~rong-h?ut 
this area, the B lack Box Ass?c1atton wluch 
is confined to the Bogan a.nd tts cowals and 
channels and the \'Vt lga~Leopa!·cl\\'OOd 
Association occurring on sods wh1ch a re 
light red-brown and light browt~ sat~dy ~oams 
overlying medium clays.. Scaldmg IS nfe on 
this latter soil type, the hghter-te~tured ~ur­
face soil being remove? by wmd acbon, 
mostly with the formation of soft scalds. 
although some areas of hard scald have been 
observed. 
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( .)) " Idda\·ale", owned by ?\lr. D. H. 
Congleton, located on the east side 
of the Culgoa River, approximately 
17 miles upstream from Collerina. 
<t\'erage annual rainfall being approxi­
mately 14 inches. Two main classes 
u£ country occur on this holding. 
firstly a heavy grey clay-supporting 
coolahah ( Eucal:,,ptus Coofaball) and 
g idgce, and secondly, a brownish fine 
sandy loam surface soil overlying a 
red-brown clay subsoil supporting 
gidgee. Erosion is confined to this 
latter soil type and in many areas of 
open gidgee the loose surface soil has 
been completely stripped off to ex­
pose the clay subsoil. This iorm oi 
erosion is characteristic of much of 
the area to the nor th and north-east 
of Bourke. 

14) 	 ''Toorale", owned by the Berawinnia 
Pastoral Company, Manager . Mr. B . 
Stalley, is located approximately 30 
miles south-west of Bourke on the 
Louth Road and with an average 
annual rainfall of I rt inches. The 
scalded area consists of a fairly broad 
open zone of red-brc;l\vn clay from 
which the surface sot! has been re­
moved by wind. Originally this soil 
type supported bladder saltbush with 
open gidgee around its edges where 
heavy g rey soils supporting mitchell 
grass forms the major soil type. 

BrieAy, investigati?ns on ~c~ld r.eclama­
tion on these properties are d1v1ded mto : 

( r ) 	 S pecies trials, in which different 
olant species are tried out as to their 
suitability for reclamation work, that 
i!', their ability as initial colonisers. 

(2) 	Methods of establis hing these species. 
This entails mechanical methods of 
breaking the scald surface with ag-ri ­
cultural implements . 

These two lines of investigations are 
c<t rried out in conjunction with one another. 

To tht' present time, species trials have 
shown that the most suitable plants for the 
initial colonisation of scalcl ed surfaces, under 
tl1e methods of establishment investigated. 
arP. members of the saltbush (Atriplex sp.) 
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group. In particular. most s uccess has been 
ubtainer! by using the following species a:-; 
a mixture. the seed being broadcast over the 
area. or along the furro\\'S, \\'ithout any 
further co,·ering-. 

Flat-topped saltbush ( rltriple.r i11jlata ) . 

.-\nnual s<tltbnsh (A. pseudocampallufa­
luw). 

Pop 	~altbush (A. spo11giosu111). 

B ladder saltbush (A . vesicarium ) . 

The first three of these species are quick­
~rowing annuals which g1ve a good cover 
a'lcl seed heavily in the first year. Even 
under very adverse seasonal conditions these 
three species manage to make some growth 
~nd set seed. Bladder saltbush, on the other 
hand, grows more slowly, but, as it survives 
fo r abont eight years. once it is established. 
s•?asonal conditions are not so important for 
its Stlrvival. These plants have Lecn dis­
cussed in more detail in an earlier issue of 
this journal by Condon and Knowles ('). C). 
There is no commercial source or 
mechanical method for collecting these 
seeds wl1ich are harvested by hand. 

Mech:anical treatments of the scald sur­
face were as outlined in the preceding- sec­
tion . P loughing roughens the soil surface 
rermjtting 'the entry of seed and increases 
the infiltration of water. Beadle('). states 
that the density of the plant community 
which develops on a freshly ploughed scald 
is g-overned by a number of factors : 

( 1) 	 The time of year at which the plough ­
ing is done ( \\'inter ploughing being 
more satisfactory than summer ) . 

The amount of seed · in the soil un­
mecliately before wetting. hence the 
advantage of broadcasting seed of 
r.olonising species onto the treated 
area. 

The amount of rain in the first fall. 
a!= infiltration is greatly decreased 
:.\fter the first fall due to the slak­
ing down of the clods formed by 
ploughing. In most cases the rough 
newly-ploughed surface has s laked 
down to a more or less smooth sur­
f:)ce by the end of the second year. 
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Compared to uther tn:at!nents . c~mplete 
ploughing- has given ~er~ (ltsapJ~Omtmg re­
~ults in the Bourke d1stnct. 1 hts has been 
due to the winter rains being insufficient to 
cr...rminate the seed of the colonising species, 
~~rvin?; only to slake the ploughed ground 
:;::> that heavy rain in the spring and summer 
an~ ineffective. On both Ramsay Park and 
] ddavalE> trial plotc; that were completely 
ploughed b~ r ripping to a depth of 12-18 
inches have in one year, reverted to an 

0 "R=tlmost scald-like surface. n amsay 
Park'" a small area which was ripped by 
:\[r. Crawford du:-ing October, 1954, re­
vE-rted to a similar condition six months 
later. Plants that do manage to establish are 
incapable of replacing themselves, the smooth 
.,urface not being favourable for the reten­
ti on of seed or for further penetration of 
w :-!ter. The resulb of complete ploughing 
~re not in keeping with the cost oi treatment 
or results of other less expensive methods. 

Similar poor results have been ohtain.ed with 
other treatments involving ploughmg, for 
example, strip ploughing, either haphazardly 
--.r on a checkerboarcl pattern. 

Furrowina serves three purposes, firstly 
it disturbs the surf~.ce of ·the soil petmitting 
the rapid entry of \nter, secondly it reduces 
the wit~d velocity over the soil surface and 
se~ves as a trap for wind-blown sand and 
~eed, and finally, it provides check banks 
wbich serve to rttain the water in the 
furrows and on the bays between the fur­
rows. for a relatively long period. Beadle(') 
st'l tes that as far as water retention is con­
Cf'fned. the checkerboard system is the most 
clficient but not necessarily the most desi r ­
a!)le system. since high water levels com­
mcJnly occur when the soil in the furrow 
has been compacted after the first rain. 
Under these condil'inns drowning of estab­
li ~ !l ecl seedlings is a common occurrence. 

Fig. s.-These furrows once carried good saltbush <~nd copperburr but area returned to scald 
conditions because of lack of follow up treatment.-Hungerford dist rict. 
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In the Bourke di:;trict checkerboard fur­
rowing, about 10-12 yards between the 
initial furrows, has been found to be much 
more effecti vc than contom furrows. Silting 
a11d saPding up of the contour furrows also 
a ids in their rapid breakdown, checkerboard 
ft~ rro\\' S not being affected to such a large 
d'.'~-ree. A furth~r advantage of checker­
board rurro\\'s is that water is held on the 
u~1trcated scald surface due to the slight 
cn•hanknlCJlt around the squares . Howe\'er, 
i1·: espective of ~he method used . numerous 
oh~en-'l1 ions both in this and other districts. 
h:we sho\\'n the futility of attempting any 
mechanical method of treating the scald sur­
face \\'i~hout following this treatment up 
w:rh thE> broaclcastJJig oi colonising species. 

Once the colonising species have become 
established along the furrO\\'S of the checker­
l,oarcl :n1d havc commenced to seed the 
checkerhoarcl is subd ivided . again_ in a 
clwckerhoard pattern , by furrows up the 

middle of the existing bays. These furrO\\"s 
·tre also .sown to colonising species but with 
'1 higher proportion of the perennial salt ­
bush, the total seeding rate being lighter 
than the initial SO\\'ing as there \\'ill be some 
rnigrati'Jn of seed from the established 
furrows. This. an<! further subdivision, 
nsuaJh· three or four times. is necessa1)' to 
proYide further suitable conditions for seed 
~e:-min:1tion. Experiments in the Bourke 
d:c;trict sho\\' that this method is the most 
suitable, as well a:. the most economical. 
method of reclaiming scald to give a com­
plete cm·er. Checkerboarcling without sow­
ing of colonising species and without any 
fnrther treatment is practically useless. hut 
when progressive checkerboard furrowing­
\\'ith broadcasting of suitable species along 
'he furro\\'s is carried out there is e"ery 
clement of success for I he reclamation of 
sralded !and. Figure 7 illustrates the method 
e•nployed in progressive checkerboard ing­
\'.'hereby the initia l hays are further sub­
clividecl t\\'ice or preferably three times. 

Fig. 6.-These old posts were strewn over a scald with the ,·icw to ass1stmg reclamation. 

They have been there for sc,·eral rears without result.- Euston D istrict. 
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S econd s u bdivision furrowing . 

Fig. /.- Checkerboanl furrowing subdivided hy 
intermediate furrows in successive years. 

CONCLUSION. 

A large proportion of the Bourke district 
is susceptible to wind erosion with the for­
mation of scalds, and throughout this area 
there a re extensive tracts of country already 
severely scalded. The environment on a 
scald is extremely unfavourable for plant 
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growth, regeneration only takin~ place. if 
at alJ, during very good seasons. ~1ethods 
of reclaiming scalded land aim at improv ing 
fhe imm<.>diate environment by lowering sur­
face wind velocity, increasing the intiltration 
(Jf water and preventing water run-of{. This 
is attained by checkerboard furrowing and 
the broadcasting of colonising specie:-:. annual 
species to give a quid-c cover. p<:r~o"nnial 
soecies to give a stable pasture. 

Checkerboard furrowing without the in­
troduction of such plant speCies is useless as 
furrows revert to scald within a few ,·cars, 
therefore broadcasting of seed is esscmial. 
Further, checkcrboarding without further 
c;nbdivi~ion is practically useless as the 
spread of colonising species onto the inter­
furrow areas is very slow, conditions there 
b~ing unfavourable for the germination oi 
such sp'?c-ies. T herC: is every nc<.:essary ele­
;nent for the successful reclamation of 
--calded land in p1·ogressive checkerboarding 
and bro<>.dcasting- o£ colonising- plant spe<.:ies 
sud1 as flat-topped saltbush. pop salt hu!'h. 
annual saltbush and perennial salthu:-:h. 
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E. S. CLAYTON. .H.D.A. (Commissioner ), Soil Conser vation Seni~e of .;\T.S. \\". 

I N Australia until recent years the con­
servation of water resources meant, in 

the minds of the many, only one thing- : the 
building of storage dams and reservoirs to 
hold water. The importance of soil conser­
vation on the watet;Sheds was not appreci­
ated. That outlook is being gradually 
changed in this country and water engineers, 
land surveyors, land users and the general 
public are gradually becoming better in­
formed on the great improvements in catch­
ment efficiency which soil conservation 
activit ies can achieve. T he necessity for 
such practices is also being recog-nised as, 
without them, catchment areas detet"iorate 
and tl:eir water production capacity is 
injured. 

The way in which water is released from 
a catchment· area has an important effect on 
the flow of the stream. When it is released 
as surface run-off it comes off quickly in 
irregular volumes, flooding streams during 
storms and leaving them almost dry be­
tween rains. Erosion and sil tation are in­
evitable under these conditions. But when 
conditions are such that water penetrates 
into the soil and is later released downwards 
through the soil, the action is much slower. 
\!Vater must then pass through the labryin­
thine passageways in the soil, subsoil. g ravel 
and rocks of the high country. This takes 
time. The water is thus released steadily 
over a much longer period and feeds into 
the streams long after rains have ceased. 
T his continuity of flow is most desirable­
in fact it is essential. The water so produced 
is clear and free of erosional debris. In this 
process the soil does not release all the water 
to the stream. Some is retained in the soil 
itself and some moves slowly down slope 
within the soil-covering- or downward into 
the underlying porous rock materials. This 
<:onstitutes the J;found water that feeds the 
springs and maintains some stream-flow 
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during dry periods. This ground water, to­
gether· with the seepage from the surfac..: 
water areas, raises the water-table in the 
valley lands and feeds inclined porous layers 
that supply artesian basins. Jt is a Yery 
valuable form of water yield and its use­
fulness should never overlooked in a dry 
country like Australia. Unless catchments 
are in a condition to allow water into the 
soil in these intake areas. how can ground 
water be replenished? 

Man has greatly interfered with the water­
yielding lands by settlement and other acti­
vities on the watersheds. The general effect 
CJf settlement in high catchments has been 
to reduce the amount and efficiency of the 
vegetative cover, in fact in some cases to 
entirely remove it. Roads with their im­
pervious surfaces have greatly increased 
run-off and diverted a nd concentrated the· 
water. Innumerable flats and valley basins 
have been gullied and so drained of their 
stored water. 

.\11 these acti vities on watershed lands are 
detrimental to good water production. '_fhe 
main effects are that less water soaks mto 
the soil, the run-off is greatly increased, soil 
erosion is accelerated, flood peak? as well 
as total volume of run-off is vastly mcreased, 
so also is siltation of stream beds and reser­
voirs and the run-off is not good, clear. 
usable water. 

Few realise how varying is our stream 
flow due to this Jack of natural catchm~nt 
$torage capacity ( i.e. glaciers, snow, h!gh 
swamps, etc.) on the catchm_e~ts. Lackl~g­
these water regulating conditiOn~ the ram 
runs off the catchment too rap1dly; con­
sequently the extremes between high and 
low stream flow are much too great. A few 
instances are given below to illustrate this 
point. 
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The following recorded flows . in acre-feet, 
of some of our most important rivers serve 
to illustrate how lacking in contin11ity is 
the flow:­

Jl1nrra:,•: At Af.bur:,•. 
Average annual flow J,705A03 
Maximum mon thly flow I ,JOI,S80 
M inimum monthly flow 8,910 

Lachlan : .rlt Reids Flat. 
Average annual flow 232,432 
Maximum monthly flow :)2<),940 
M inimum monthly flow 0 

T-1 1111/er: A t S inqleton. 
Average annual flow 6so.:p6 
l'vla_"imum monthly How r ,328,6o6 
1\ll inimum monthly flow 0 

The same fluctuations of flow obtain in 
most of the rivers throug-hout the Continent. 

These figures reveal how essential it is 
that we prevent any fu r ther deterioration 
of the high catchment areas, otherw ise very 
early in our national history we will be 
,·irtually without reliable water. 

It should be clear that soil e rosion must be 
prevented in the vital catchment areas. To 
achieve this, of course. soil conservation 
measures must be employed . 

A lready there has been a g- reat deal of 
destruction of river banks a nd valuable 
alluvial lands have been lost along some of 
the rivers, particularly on the coas t. O n 
the Macleay, for exampl~, man y acres o f 
some of the richest land 111 the S tate have 
been lost by river bank erosion . T he p ri­
mary cause has been accelera t t·d run-off 
from the catchment area. 

\i\!ith many high catcl!ment a reas unwis_ely 
used when the flood rams occur, they bnng 
dow~, not the rich fine-grained mateJ-ial from 
a vegetated catchm ent a rea to l~uilcl up t~e 
ri ver flats but the coarse erostonal clcbns 
scoured ot;t of ever -deepen ing and widening 
g ullies. Now, sand , grave l ancl la rge sto.nes 
·are carried do\\'n the torrent ami deposited 
on the river flat s . Til e use of these mar­
g inal la nds of poor q11ality has resulted in 
the scouring a\\'ay of many valuable pockets 
of alluvial flats down stream. These useful 
creek flats would have been quite safe had 
the steep country on their watersheds n ot 
he en settled . 

T hi s deterioration of the catchment has 
in turn sent the debris do \\'n the ri ve r and 
the dama<Ye this has caused to the riY<'r­
hanks ove7- the whole length of the river is 
becoming an increasing cause of cl_eteriora­
t ion of the river itself. Irregular n\'er-Aow 
and peak floods a re constantl y with us. 

PLANNING SOIL CONSERVATION IN THE 

UPPER NAMOI DISTRICT 


llY 

T. F . l'vLu.;, H.D..-\., District Soil Conservationi5t. 

pe~·so!l co~J.ld claim to be a competent mentals and build a better foundation ior;N0 
.L. · agncullural!st or pastoralist unless our agriculture and animal husbandry . Ther~ 
he lo\·es and understands the soil and knows is no point in having the most modern super­
how to keep it stable and how to main tain it structme built on poor foundations when bet­
at a high level of fC'1:tility. ter foundations are available. Similarly , it 

is not logical to practice the most modern 
Soil erosion and declining soil fertility and up-to-date methods of crop raising and 

have been so widespread and so much on the stock raising unless the soils which support 
increase that we must realise that our basic and nourish the crops, and, through these 
methods hav~ been wrong. ( ::=ce illustrations crops the domestic animals, are in their best 
1 and 2 . ) \ \le must get righ t back t:o funcla- possible condition. 

Fig. r-Land damaged by the adoption of wrong mcthnds-1\fanil!a Distr ict. 
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Fig. :z.- 7he same land as in Fig. r photographeJ from the same spot thre~ yea~;; after completion of 
control work-the right methods bring their rewa·rd. 

These foundations cannot be restored over­
night. The achievement of a permanent 
sound agriculture calJs for a long-term plan' 
fi rstly, to stabilise the soils, secondly to im~ 
prove their fer~ility and, thirdly, to maintain 
them a t the h1ghest level of fertility which 
can be attained. 

Th~ first step in this direction is the pre­
paratiOn of a farm plan sho,,·ing such 
features as fence lines, drainage Enes, water­
ing points, approximate direction of slopes 
access lines, a reas of paddocks and the pre~ 
sent land-use. The purpose of this plan is 
to present an over-all picture of the present 
cond ition of the property. A more complete 
picture is shown if contour lines are set out 
on the plan but these are not essential. 

The ne..xt step is to classify the areas into 
such classes as those suitable for grain pro­
duction, areas suitable for ann ual fodder 

crops, areas suitable for pasture improve­
ment, areas suitable only for natural pas­
ture, areas for restricted grazing and areas 
not suitable for further development. 

Vve are now in a position to consider the 
first stage of our conservation programme­
that of soil stabilisation. This step calls for 
experience in determining the lands which 
require mechanical protection and those 
wh ich can be kept in stable condition by 
goClcl lrtncl-use only. 

Two of the main concepts by which this 
classification is made are:­

I. If land can be kept permanently 
covered by vegetation, either a live as 
g rowing crops and pastures or dead, as 
crop 1·esiclues and stubb les. little erosion 
damage would occur. But we know 
that few lands fall in that category under 
our cond itions. 

r 

Fig. J.-Land which was too badlv sullied for successful cu:tivation-banked and worked on 
the contour to stauilisc the soil and retain moisture-.\lanilla diso·ict. 

Cultivation land is laid l>are in the 
preparation of seed beds, prolonged 
d roughts prevent crop development to 
prov ide adequate stubble cover ancl pas­
ture lands, even when well managed, 
may be laid bare by prolonged drought. 
grasshopper plagues or accidental fire. 

2 . The development of land for agri­
culture or stock raising can change the 
run-o tr co-efficient or, in other words. 
the proportion of rainfall which runs off 
the land. This change in the mn-off co­
efficient may, for instance, be the result 
of clearing woodlands and then estab­
lishing pasture,-a procedure which 
·may 	 result in greater run-off,-or it 
may be the result of the changes in soil 
structure and composition, resulting 
from prolonged cultivation and grazina. 
even if carried out in accordance with 
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the best recognised practices. As the 
organic content of the soil is reduced 
and the micro-organisms in the soil a re 
interfered with, the soils can be altered 
in their capacity ro absorb rainfall . 

H such changes result in g reater run-off. 
the natural waterwavs become O\'er-loaded 
ancl commence to sco~1r. This causes a drop 
in the base level of the natural drainage sys­
tem and even if the adjacent lands are well 
covered with vegetation they can be damaged 
by overfall erosion. Any decline of water 
intake by the soil or drop in fe rtility affects 
1he quantity and quality of the protecti\'c 
vegetative cover and sets the soil on a con­
tinuous an cl acceleratin_g down g racle. 1t is 
only a matter of time before such country 
becomes subject to se,·ere damag-e by soil 
erosion . 



Loss of protective cover and increasing 
run-off must be met by a system of mechani­
cal earthworks to restore. to a la rge extent, 
the balance previously existing. 

The use of pasture furrows, absorption 
banks, graded banks, diversion banks, water­
ways and silt traps can, with well-considered 
use of the land, hold up water more effec­
tively than on the same country in its virgin 
condition. 

vVe can now re\'Crt to our farm plan and 
mark on it the earthworks required. This 
calls for careful planning to find the best 
location for the disposal and use of run-off, 
the best location of water supplies, farm 
roads, fencing and shade or shelter belts. 
Officers of the Soil Conservation Service are 
available to advise and assist in this detailed 
planning. 

The landholder now considers how much 
of this work he can undertake during the 
n~xt twelve months, and where these initial 
works would g ive the greatest benefit. Hav­
ing a plan which sels out his over-all re­
quirements he can also decide whether h e 

will hire plant. procure hi s o wn or use a 
combination of both , whereby the la rger 
earthworks are clone by the hire of large 
equipment and the smaller wo rks clone by 
the adaptation of his farmin~ plant. 

The design and location of. works will. be 
done free of charge by the Sot! Conser vatiOn 
Service if the landholder requires this assist­
ance. 

The second stage of building soi l fertility 
can proceed concurrently with the pro­
g ramme of soil s tabilisation but it must be 
1 ealised that the benefits of a fertility­
building programme are lost if soil erosion 
and ~xcessivc run-off arc not first arrested. 

To build soil fertility, we can add a rti fi4.:ia l 
fe rtilisers or we can g row pastures and 
allow the grazing stock to add ft:rtilising 
materials to the soil , or we can g row legumes 
which supply nit rogen from the air tn the 
soil in a form available to other plants. or 
we can plough in green manure c rops. The 
rate of improvement is, up to a point, pro· 
portional to available mo isture. 

Fig. 4.-Thc same land as in Fig. 3 photographed £rom the s me spot seven years later. This land is 
now in the final year of the pasture phase of the rotation. {~ote growth of tree lots in the background). 

6o 

\.V h;,tc;:\'1-r IIH::I hod or combination of 
methods is used they can be of litt le avail 
if run -off fn)m storms sweep away the stock 
m~mures and other ferti lis ing ingredients 
:v1th the surface soil, ingredients which have 
oeen put there at so much effort and 
expense. 

It must a lso be remembered that these 
earthworks are not solely for the purpose of 
preventing the down-hill movement of soil. 
They play a major role in the conserva­
tion of water. By reducing run-off to a 
minimum they raise the efTective rainfall 
and this is very important in a ury country 
~uch as ours. 

F rom unprotected lands that have been 
damaged by erosion, surface run-off can 
:~cconnt for as much as e i~ht inches of our 
an nual precipitation in a typical year. By 
adoption o f soil consen·ation practices this 

·~ .... 

can be redm:t:d to t \\'n inches or less. O n 
many treatc;:c\ areas then:: has been no 
surface run-off for vears. .-\ savinu of two . - ~ 
or three mches of the annual rainfall can 
mean the difference between success or 
failure of some crops and pastures. There­
fore, the impor tance of this aspect in soil 
consen·ation can be realised. 

In general, tht: main factors limiting crop 
<!nd pasture production in these districts 
surrounding the towns of Quirindi, Tam­
worth, Manilla and Barraba, a re:­

r. Inadequate soil n1oisture. 

2. The low le\'el of soil humus. 

3· The need for additional sulphur and 
nitrogen in the soils. 

Therefore. to meet these deficiencies the 
basis of a l'Onsen·atinn plan for sloping 

Fig. c;.-l.and in the initial stage of stabilisation. 1 his photo!:tTaoh shows how the r un-off water is 
guided to storage dams to provide water supplv for subdivision of the paddocks and suppleme .tary 

irrigation.-Tamworth District. 
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wheatlands of the Upper Namoi District, 
would be:­

I. Provision of a well-designed system 
of protective banks with safe out· 
lets. 

2. 	Contour cultivation between banks. 
(See illustration 3). 

3· Elimination of stubble burning as a 
regula r practice. 

-1-· A broad crop rotation to include a 
long period under pasture contain· 
ing legumes and suitably fertilised. 
(See illustration 4). 

:>· Sound culth·ation and grazing prac­
tices. 

vVhere such plans are operating the results 
to date are most convincing and contrast 
vividly with the condition of country before 
treatment. (Sec illustrations I and 2). 

O n grazing land the first necessity is to 
control rabbits. Soil cannot be conserved 
where rabbits ere not effectively controlled. 
The next step is to hold water and organic 
matter on the soil by the use of absorption 
banks aud pasture fu rrows. Under our 
conditions the absorption bank is most 
valuaule on lands which a re not to be used 
for growing grain crops. The value of ab­
sorption ba nks will be dealt with in a follow­
ing article. Pasture furrows can be 
effecti\·ely used between absorption banks. 

The next consideration is a plan of sub­
<.livision to enable stock to be adeq uately 
controlled. Quick gra%ing of smal l paddocks 
has many obvious advantages o\·er the graz· 
ing of larger paddocks fo r long periods. 1t 
should he realised, howover, that the cou-

Fig. 6.-A tree lot of River Red Gums and Yello. nox eight years after plantin.~ in tne J r·~ u:~hr 
year of 1946. These trees were never ar tificially watered in the field- not even when plantmg­

Tamworth distric;t. 
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cli tion of the pasture determines wheu an 
area should be spelled, not. as is often the 
case. the condition of the stock. 

Subdi vision of paddocks is often dependent 
ttpcm water supply but a well-considered 
<.:onservation plan can often result in the 
water being guided and stored where it is 
most wanted. ( Illustration 5). Even though 
all these storage_<; may not be permanent. 
the provision of many watering points allows 
more even ~razing and reduces the danger 
of denuding pasture around the few isolated 
watering places. as these often become the 
foca l points for severe soil erosion. Stock 
al so benefit when the,· have shorter distances 
to travel to water. • 

The smaller paddocks enable greater 
variety of pastures to be used and facili ­
tate the closing of pasture areas during 
lush seasons for the purpose of making- pas­
ture into ensilage or pasture hay. It is 
essential to increase fodder reserves when 
the stock carrying capacity of a property 
is increased. 

Rotation of grazing is important in the 
control of such stock diseases as intestinal 
worms. r\ ny measures which increase 
production per acre will reduce the necessity 
to over-use land and, as such, are very 
important conservation measures. 

A nother important consideration of graz­
ing- land is to separate, as far as practicable, 
land with diffe rent potcntials or characteris­
tics. For instance, soft or highly fertile 
totmtry should be separated from hard or 
poor country as a measure to prevent 
!>tack from grazing the good country 
heavily ancl neglecting the harder, poorer 
country. Steeper country with a high 
e: rosion potential should he separated from 
the safer country so that it may ue given 
preferential trer.tment. In this connection. 
the conserv~tion programme should be 
planned to build up the production of land 
less liable to soil erosion so that the land 
liable to erosion need not be over-used. 
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Land along the main watercourses should 
L'~ kept well grassed as a measure to pre­
vent over-fall erosion of the valuable ad­
jacC'I'lt country which may later lend itself 
to the requirements of supplementary irriga­
tion. It is often worthwhile, therefore, to 
fence vulnerable sections of such water­
courses into long narrow paddocks to facili­
tate grazing control. 

\~ell placed shade and shelter belts are 
important in inducing stock to spread and 
graze more e\·enly. Protection from ex­
treme heat and extreme cold mean a great 
deal in successful stock raising. Stock will 
tend to concentrate on pasture land ad­
jacent to isolated shade and shelter trees. 
In this regard the conservation plan should 
provide for well placed shade and shelter 
belts. Often these trees can also serve to 
provide a reserve of fodder and play their 
part in providing cover for useful insectivor­
ous birds. They also serve to break the 
force of prevailing winds which can be 
detrimental to soils, plant growth and stock. 

Trees can be established without \Yatering 
if the right species and methods are used. 
(See illustration 6). T he most important 
factors are a well prepared fallow to store 
soil moisture, deep planting in contour fur­
rows and the selection of species suited to 
the particular environment. Inter-row cul­
tivation for the first two seasons will induce 
rapid g rowth. Young tree plantings must 
be protected from rabbits, hares and stock. 
The necessity for protection and earl y cul­
tivation provide a reason for recommending 
that the trees be planted in "blocks". 

I have outlined the main factors con­
sidered in preparing a con~ervat ion pro­
gramme. This has, of necessitv. been 
sketchy as generalisations are difficult to 
make and often dan!!erous. Earh property 
presents its own J)articular problems and, 
therefore, the detailed planning must be pre­
pared on the spot to meet the specific re­
quirements of the holding. 

+ 




S~fUBBLE MULCH MACHINERY TRIALS 
IIY 

K. P. BI<IDGE, H.D.A., Officer in Charge. 

RESULTS of a Runoff and Soil Loss 
~ Experiment carried out at the Re­

search Station, where plots of I/40 acre 
are on a 5 per cent. slope under various 
aaricultural rotations, show the necessity 
f;r stubble mulching on sloping country 
used for wheat growing. During the years 
1950-1954, five times the amount of soil 
was lost under a Wheat-Stubble burnt rota­
tion than under the "Wheat-Stubble mulched 
rotation. Twice the amount of soil was 
lost under a Wheat-Fallow rotation as 
against the Wheat-Stubble mulch rotation. 

At the request of the Standing Com.., 
mittee on Soil Conservation, the Department 
of Commerce and Agriculture imported tn 

Australia stubble mulch machinery in use 
in the United States of America. The 
machinery trials carried out at. Gt~nnedah 
Soil Conservation Research Statton 111 H):;.~ 
and 1954 proved useful to test the imported 
implements against machines in general use 
in Australia. 

EXPERIMENT AND RESULTS. 
The paddocks in use during the trials had 

four years continuous wheat growing prior 
to the 1953 sowing. The 1952 crop yielded 
nine bags per acre and the amount of straw 
at the initial cnltivation stage was heavy 
and erect. 

rbe two paddocks were each divided into 
72 plots, one plot for each of the factoria l 
combinatious of iuitial cultivation seed bed 
preparation, sowing and landpackina. The 
initial cultivation implements were : ~, Disc 
Jfarrows; 2, Scaril1er and 3, Dempster Car­
rier with 30 inch sweeps. The implements 
ior seed bed preparation were: 1, Disc Har­
rows; 2, Scarifier and 3, Dempster Carrier 
with 16 inch sweeps. (Fig. r ) . The sowing­
was carried out with : r, Combine and 2, 
Disc Seeder (Fig. 2). The 30 inch sweep::; 
used for initial cultivation and 16 inch sweep 
fo r seed bed preparation arc shown in 
F igure 3· 

The treatments for packinl-! soil after sow­
ing were: 1, Land Packer (Fig. 4) ; 2. 
Rotary Treader (Fig.:;): 3 , Rotary Treader 
reversed and 4, Nil. 

The soil in both paddocks grades from a 
brown clay loam at the top nf the paddocks 
down to a black self-mulching clay at the 
bottom of the paddocks. All plots in both 
paddocks were laid out on the contour due 

ro tltc slope of the land and graded banks in 
the paddocks. Therefore any possible effect 
from the differing soils down the slope had 
not been eliminated. 

INITIAL CULTIVATION. 
:\!though the two paddocks were grazed 

with sheep from the previous harvest 
(December) to the initia l cultivation ( Feb­
ruary) the stubble in the ,addocks was still 
bulky and erect at the time of cultivation. 

r. Disc Harrows were weighted to get 
penetration and also to break 11p the straw. 
They worked the ground well, maintained 
e\·en penetration, good weed control and 
left the stubble on the surface of the soil. 
\\"here moist areas were met there was no 
build up of soil on the discs and the soil was 
tnrned evenly. 

2 . The scarifier t.:hoked up and would not 
handle the stra·w. Disc Harrows unweighted 
with Yery little set on the discs were run 
over the area to overcome these difficulties. 
:\ fair amount of straw was broken ancl 

Fig. I.-Portion of Dempster car rier fitted with ~pring tyncs and 16 inch sweeps fo r seed-bed 
preparation. Fig. 2.-The disc sceucr used in stui.Jble mukh lmtls. 



Fig. J.--;-Rigid tyne of Dempster carrier fitted with ~o in<""h sweep with 16 inch sweep on the 
ground for comparison. 

stubble was knocked down in the direction 
of travel. The scari fier then handled the 
straw with only minor blockages leaving the 
surface cloddy with the straw on top. Weed 
control was good and an even cultivation 
carried out. 

3· Dempster Carrier with 30 inch sweeps. 
Three 30 inch sweeps were attached to the 
Dempster Carrier for the initial cultivation. 
More sweeps could have been attached to 
the carrier but' three was considered a maxi­
mum load for the Vv6 tractor used . The 
ground was broken up well and a good 
;nitial cult ivation carried out. Surface 
cover was left intact and weed control was 
good. Did not leave large clods on the sur­
face under ideal conditions but where 
ground had dried out large clods were pre­
'Valent. Depth of cultivation with this im­
plement varied considerably. (Fig. 6). In 
this class of soil depth of initial cultivation 
is not considered so important but on lighter 
soils this unev('n initial cultivation m:n· he 
detrimental. 

SEED-BED PREPARATION. 
Two seed-bed preparations were carried 

out during the period March to June fol­
lowing good falls of rain ; 493 points in the 
first instance and I 75 points prior to the final 
cultivation. Some weed growth had taken 
place prior to the first seed-bed prepara­
tion and there was a considerable amount 
of straw remaining on the surface. 

r. Disr Harrows.- This machine d id a 
particularly good job of cultivation on land 
workect init ially w ith the Dempster Carrier 
and 30-inch sweeps and Scarifier but cover ed 
the mulch where initial cultivation was w ith 
the Disc Harrows. Weed control on all 
treatments was good. Depth of penetration 
was even and maintained. 

On the second seed-bed preparation there 
was a tendency for this machine to bury the 
straw especially after treatments with Disc 
Harr0ws or Scarifier nnd Disc Harrows. 
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Fig. 4.-The land packer used in these trials. 

2 . Scarificr.-This 111achine worked effec­ even penetration. Any obstruction caused 
tively but had a tcudclll:y to choke up fol­ bv s tubble or wet earth packing on the 
lowing initial cultivation with the Oemnster s{veeps accentuated the ridging and made 
Carrier and 30-inch sweeps. The surface wide fu rrows. Figure 7 shows typical ridg-­
was slightly ridged, moderate clods and left ing on the right and the furrow .on the left 
straw on top of the ground. \ ¥eed control was caused by moist earth packmg on the 
was good. depth of penetration even and left hand sweep. Weed control was good. 
maintained . Due to the ridaino- that occurred it was 

found that more" soil moisture was lost byOn the second seed-bed preparation just 
evaporation than the amount lost fromprior to sowing the Scarifier gave a very 
Scarifier and Disc Harrow treatments. Thegood seed bed, firm even bottom at the re­
Dempster Carrier has an overall . width ofquired d epth and cultivation was free ot 
r z feet 6 jnches and eleven spnng tynesweeds. Straw was evenly distributed over 
fitted with r6-inch sweeps "''ere evenly the surface of the ground. 
spaced on the two tool bars (Figure 1).

3· De111pster CmTie1· w ith 16-inch Sweeps. 
-Stubble was handled well and the ground SOWING. 
worked effectively. Despite attention to the 

Soil conditions in early June were good for depth control adjustment, the bottom of the 
sowing. Sowing was carried out with theseed bed was uneven clue to mois t areas 
Combine and Disc Seeder. ·through the cultivation. Fairly severe ridg­

ing of the surface occurred with the ma iority 1 . Conzbi11e.-This machine worked well 
of the stubble on the surface. This ridging but minor chokes occurred on treatments 
occurring in the first seed bed preparation Dempster Carrier with ~a-inch sweeps for 
made it difficult with the second seed bed initial cultivation. scarifier and Dem..,~ter 
preparation for it was impossible to obtain an Carrier with 16-inch sweeps for seed-bed 



~~reparation. A lso several chokes occurred 
on Scarifier for initial cultivation and Demp­
ster Carrier with 16-inch sweeps for seed­
bed preparation. T he Combine sowed the 
seed evenly on the fi rm moist bottom of the 
seed-bed and no difficulty was experienced 
in maintaining the correct depth. This 
""~chine was the only one that would sow on 
graded banks and all banks were sown with 
the Combine. I t was noticeable that, due to 
even sowing on treatments Dempster Car­
rier with 30-inch sweeps initial cultivation 
and in all seed-bed treatments involving the 
Dempster Carrier with r6-inch sweeps, there 
were a considerable number of places where 
seed was sown in loose soil above the firm 
bottom of the seed-bed. Although this had 
no adverse result with regards the germina­
tion in this case, it is thought that these 
observations would affect the germination 
where soil moisture was marginal fo r ger­
mination. 

2 . Disc Sceder.-This machine handled 
the stubble well and no choking o~.:curred. 
Sowing was more uneven than with the 

I 

Fig. s.-The rotary t reader in reversed position. 
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Combine as the· Disc Seeder has a cut of 
13 feet 6 inches and where narrow undula­
tions occurred the seed was placed near or 
on top of the ground. Seed was not a lway:; 
placed on the firm bottom of the seed-heel 
but was sometimes thrown in with the loose· 
soil. It was not possible to sow graded hank~ 
with this machine. Conditions at the Re­
search Station were more unfavourable for 
this machine than would be encountered in 
commercial wheat growing areas because of 
our small paddocks and experimen tal placing 
of graded banks. \i\11lere thi s machine wa!' 
tested on land in the vicinity of the Station 
its performance was better than during the 
t rials. 

AFTER-SOWING TREATMENT. 
r. La11d Pacl~cr (Fig. 4) .-This m achine 

was used after sowing to consolidate the 
seed-bed. The machine was weighted and 
all observations showed it was effective in 
packing the soil, leavi ng it sl ightly ridged. 

2. R.oiar')l Treader.-This machine was 
wicghted but although it packed the seed-bed 
it was not as efficient as the Land Packer 
for this operation. 

3· Rotary Treader RC"vcrscd (Fig. ,1).­
0 ne of the difficulties with stubble mulch 
farming is breaking down the stubble suffi­
ciently and leaving the stubble on the sur­
face so that it doesn't interfere with the 
secondary rooting system of the wheat plant. 
The carriage of the Rotary Treader was 
reve rscd and the machine was weighted. 
This machine did not have an effective pack­
ing action but did tease a fair amount of 
straw back to the surface frnm the seed-bed. 

GERMINATION. 
Good germination was obtained when the 

combination of Disc Harrows for initial cul­
tivation, Scarifier and Disc Harrows for the 
seed-bed !)reparation and Combine for sow­
ing was used. \~here the Dempster Car­
rier and J 6-inch sweeps were used for seed­
bed preparation and the Disc Seeder for sow­

ing the germination was inferior and une\·en. 
The Land Packer was slightly superior to 
the other treatments when the combination 
of Disc Harrows initial cultivation, Disc 
Harrows seed-bed preparation and Disc 
Seeder for sowing operations was used. The 
Land Packer was evidently effective when 
used on a fine seed-bed. 

Good germination was also obtained when 
the combinations Scarifier for initial cu ltiva­
tion . Scarifier and Disc Harrows for seed­
heel preparation, Combine and Disc Seeder 
ior sowing were used. \Vhere the Dempster 
Carrier and 16-inch sweeps were used for 
the seed-bed preparation the germination 
was inferior. There appeared to be no dif­
ference between the after-sowing treatments. 

\Vhen the Dempster Carrier and 3o-inch 
sweeps were used for initial ct~l ti\'~tion the 
only plots showing good germi_natJon. \~c:re 
the combinations Dempster Carner for mJtial 
cultivation Disc Harrows for seed-bed pre­
paration a;td the Combine for sowing. All 

Fiy. 6.-l nitial cultivation wi th 30 inrh swe<'ps lean$ 1he surface rough and most o£ the 
straw standinA· 

6g 



Fig. 7.- Following initial cultivation with the scarifier, the preparation of a seed-bed with 
16 inch sweeps leaves a rough surface and une,•en bed. 

other combinations were inferior and the 
combination Dempster Carrier and 30-inch 
sweeps initial cultivation, Dempster Carrier 
and r6-inch sweeps seed-bed preparation and 
Disc ~eeder for sowing resulted in a very 
poor germination. 

An assumed nitrogen deficiency was 
noticed in all germinating wheat seedlings 
2 in. to 4 in. high seen as a yellow band 
just above ground level and one or two 
bands or blotches of yellow higher up. 

GROWTH. 
There was no evidence of a nitrogen 

deficiency in the plots at this later stage. 
As in the germination observations the 

best plots were the Disc Harrows initial 
cultivation, Disc Harrows and Scarifier for 
seed bed preparation and Combine for 
~0\v;ng. (Fig. 8) . The best plots were 
Disc Harrows for initial cultivation. Scarifier 
for seedbeed preparation and Combine for 
so\\'ing. This combination gave an e:-<cellent 
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uermination anci vigorous even growth. The 
plots on which the Dempster Carrier and t6 
m. sweeps was used for the seedbed 
preparation were poor, leaving a lot of 
5urface straw and uneven in growth. 

\i\There the Scarifier was used for initial 
cultivation the resultant crop, although not 
as good as the best of the Disc Har rows 
initial cultivation plots, was quite good where 
the Disc Harrows or Scarifier were used 
for the seedbed preparation and the Cam­
Line used for sowing. Where the Dempster 
CaHier and 16 in. sweeps was used for the 
seedbed prepan:1tion and Disc Seeder for 
sowing-, the crop was very uneven and a 
lot of straw still visible. 

The crop was v<;ry uneven and patchy 
where the various combinations were used 
after init ial cultivation with the Dempster 
Carrier and the ~o in. sweeps. The best 
olot in this combination was where the 
Disc Harrows were used for seedbed 
preparation and the Combine for sowing. 

J·iy. l:S.-(juuu g-crnunauvn and even growth after cultivation and seed-bed preparat ion with 
disc harrows and sowing with combine. 

rig. g.-Poor germination and uneven growth after cultivation and seed-bed preparation with 

sweeps and sowin~ with disc seeder. 
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Figure<) shows very [)atchy germination and 
growth. Initial cultivation was Dempster 
Carrier and 30 in. sweeps, seedbed prepara­
tion Dempster Carrier and 16 in. sweeps and 
Disc Seeder for Sowing. 

SUMMARY. 

The most successful combination of 
machines during the trials was the Disc 
Harrows for initial cultivation. Scarifier for 
seedbed preparation · and the Combine for 
sowing. The Disc Harrows were able to 
cut up the stubble, leaYe it on the surface, 
gave good weed control and an even pene ­
tration . The Sc:arifier also gave a very even 
penetration, level firm seedbed with the 
stubble on the surface. The Combine allowed 
the seed to be placed on the firm moist seed­
bed at a regular depth and did not turn 
any of the remaining straw into the topsoil 
to interfere \vith the secondary root system 
0f the plants. 

. ' 

The smue cumbinatiou '~· ith the Disl· 
Harruws replacing the Scariher for seedbed 
preparation vvas quite good but the:e .was 
a tendency on the second seedbed pt epa ra ­
;ion to work the ground too fine and bury 
the straw. 

1'h Scarifier \\·as unsuitable for initiale c • • • 

cultivation due to long stra"·' remammg m 
the paddock but whe~·e th~ straw was b~·o_k~n 
to approximately 9 _m . pteces a good mtttal 
cultivation was earned out. 

It is necessary to carry out heavy grazing 
of the stubble with st~ck to. l~n~ck the 
stubble down and brcal~ tt up tf tt ts to be 
handled efficiently wtth the . Dempster 
Carrier with the 30 in. and 16 m. sweeps 
in the short time available between han·est 
and £allowing operations. 

The Disc Seeder would prove very use ful 
for sowing wheat or oats into stubble. 

No definite results were obt~tined, _from 
soil packin_g- treatments after sow.mg. 1 h<;sc 
machines mar pl'OYe useful on hghter sods . 

.. .. 
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REGENERATION AREAS IN NEW SOUTH 

WALES 


DY 

M. E. STAN NARD1 B.Sc.!\gr., Soil ConserYationist. 

THE serious nature of erosion in western along the Condobolin-13roken Hill railway 
N .S. \V. has long been appreciated, line. T he size of these areas varies from 

anti soon after the inception of the Soil Con­ 3 0 0 acres to r ,-J.OO acres, and all indude a 
servation Service, a survey of vegetation and range of soil and pasture types together with 
erosion of the whole of the west of the varying degrees of soil erosion. Fencing
State was initiated by Beadle ( I) . This o( three of these areas was completed in 
work was completed in 1946 ancl the vege­ ISJ50 and a further two were completed in 
tation of the whole of the region was dassi­ 1952. The fencing of the six th area was 
lied into 22 associations, and the erosion and l'Ompleted in I9S5· 

pastoral problems of each vegetation associa­

tion was treated in detail. The railway line from Condobolin to 


Broken Hill passes almost entirely through In order to gain fmther understanding 
of the nature of erosion. and the pastoral level to slightly undulating alluvial country. 
problems associated with it. six areas were and on such country water erosion is of 
selected in different Yegelation associations relatively minor importance. 'Wind erosion 

~Gale of Mole~ 

LOC AT ION OF SOI L CON-SE R VATIO N .S ERV I ~ E R EGENERA TIO N 

A REAS ALONG CONDOBO LIN - e>ROKE N HI LL R A IL WAY 

Fig. 1. 
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of various forms is, however, widespread. 
Much of the country traversed by the lin e, 
such as the malice scrub, suffers from little 
or no erosion. Other country, such as the 
arid scrub. suffers from widespread erosion 
of a minor nature and therefore does not 
constitute a serious problem. However, 
JarO'e tracts of relatively treeless or openly 
tin~bered country occur, and erosion on 
much of this country has been very serious 
in the past, resulting in large areas of scald 
or active sand ridges. It is on such country 
that the regeneration areas arc situated. 

.'\. study of the soils and vegetation has 
been carried out on each area and the rela­
tionship between soils, vegetation ami 
erosion has been elucidated. A study of the 
regeneration of eroded areas and the changes 
of the pastures has been continued since 
fencing, in order to determine the rate and 
mode of regeneration of the various forms 
of eroded surfaces and also the effect of 
climatic conditions on this regeneration and 
on the pastures of non-eroded soils. 

A brief descriptiou uf the areas and lines 
of investigation on each is g-iven belo\\'. A 
more detailed repo1t on each a rea \vill be 
given in subsequent issues of this Journal. 

KIACATOO REGENERATION AREA. 
This area, which totals about 460 acre~ 

is situated about 20 miles west of Conclo­
bolin near Kiacatoo siding and lies within 
the Lachlan river flood plain. Fencing wa~ 
completed in 1950. 

The area is generally lightly timbered but 
\\'ith some fairly dense clumps of myall 
(Acacia pendu/a), and occasional black box 
(Eucal}>•ptus bicolor), and rosewood (lletr­
rodendron olcifoliu'lll). The soils arc gener­
ally fairly heavy in texture and vary from 
those possessing a shallow loamy surface 
overlying clay on the sli~htly elevated loca­
tions to heavy g ilgai types in the lower 
situations. 

Large a reas of scald were present when 
fenced, and a lso large areas of tmeroclecl 
soils, the fo rmer usually on the slightly 

elevated lut·atinn:;. . \ portion o[ the area 
has been subj ect to stocking for several 
yea rs and much information has been ob­
tained with regard to the effect of stock 
on pastures and scald regeneration. Mam· 
line transects and plots have been laid dow;1 
and obscn·ations made at regular intervals 
so that any change in the pastures or the 
state of eroded soils has been followed 
throughout. 

In addition to the study of the pastures by 
111eans of the transccts and plots, special 
study of the more important pasture species 
has been carried out \\'ith a view to deter­
mining the persistence and longevity, re­
productive capacity and reaction to grazing. 

Various native pasture species from other 
parts of the State and also some introduced 
species have been f;Q wn on this area in order 
tu determine their value in maintaining a 
,;tab le pasture in this type of country. 

\tVith the information gained from these 
studies it should be possible to give advice 
as to n:anagement of pastures and the possi­

bilitics of rcseed ing, so that a more stable 
pasture can be maintained, thus reducinO' 
the . risk of. erosion under the varying elf: 
matte conditions experienced. 

BOOBEROI REGENERATION AREA. 
This area, of about 294 acres, is situated 

some 40 miles west of Condobolin near 
Booberoi Siding and the fencing was com­
pleted in 1950. It lies on the transition 
zone between the Bimble box-\\'bite pine 
Woodland (Eucalyptus populifolia-Callitris 
glauca), Association and the flood plain of 
the Lachlan river. The soils are generally 
light-textured in the surface with clay sub­
soils at relatively shallow depth, and there 
occurs only _very occasional timber, such as 
white pine and bimble box. Sc\'ere and 
extensive scalding had occurred, but a good 
proportion of uneroded soils was included 
in the area. 

Investigations have been undertaken 
along similar lines to those at Kiacatoo. Con­
tinued observations on line transects and 
plots h<n·e been carried out and also studies 

Fig. 2.-Kiacatoo Regeneration Area. Moderate scalding in the early stages of regeneration 
with roly poly {Sa/sula kali) and slender fruited saltlmsh (Atriplcx /epto,·urpum). 
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F1!1· ,1.·-BooherCti Regeneration Area. Typical !'everc so:alrl with KOOd r t'generation taking 
place on minor scalding in the background. 
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Fig. 4.-Extcnsive severe scald on T rida Regeneration Area. 

on the individual pasture species. As stock 
have not been a llowed on the area s ince 
fencing, clippin~ of the more important pas­
cure species has been undertaken, in order 
to determine to some e:xtent the effects of 
grazing on these species. 

This area. together w ith the g reater part 
of the bimble box-white pine country pos­
sesses a particular pasture problem in the 
widespread occurrences of the unpalatable 
and troublesome wire grass (Aristida 
jerichocnsis var subspinulifcm) , and specia l 
attention is being ~iven to this species and 
also to species of g reater value w hich show 
possibili ties of replacing the wire grass. 

As with Kiacatoo, various na tive pasture 
~pecies from other parts of the S tate, and 
a lso int roduced species have been sown on 
th is ar<>a. 

TRIDA REGENERATION AREA. 
This area, which is located about 130 

miles west of Condobolin near Trida ra ilway 
siding, and is of about I,..J.OO acres and fenc­
-ing was completed in I9,SO. It is sitita ted 
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near the nor thern extremity of the g reat 
treeless pla in of the south-west of the State. 
and is classified by Beadle as perennial 
saltbush (A triple.~· r•csicaria) , association . 

No timber occurs on the a rea. apar t from 
black box in the depressed locations receiv­
ing local drain<tge. Soils vary from those 
possessing a light-textu red s urface w ith 
clay subsoil, to the heavier-textured gilga i 
soils . The fo rmer types, which occurred 
principally on the slightly elevated s ituations. 
were in genera l very severely e roded at the 
time of fencing . 

It is CCinsickred that thi s a rea formerly 
suppor ted a good s ta nd of perennia l saltbush 
but on ly occasional plants were p resent when 
fenced. S pecia l a ttent ion is being g iven 
to th is species and many tria l sowings have 
been carried out to bring about its spread nn 
both eroded and non-eroded soils . 

Observations on transect:> a nd plots have 
l:een cont inued since fencing, and s tudies on 
t he more impor tant shrub and grass species 
have been umkr taken. . \ reclamation t r ial 

Fig. s.-A transect for the study of George's bluebush (Kochia Georgei) on Sayer's Lake 

Hegent!ration Area. 


inn.Jlv ing various fo rms of mechanical treat­
ment and the sowing of diffe rent species 
0f saltbush. cereals and other species, was 
carried out in 1<;,:;2. with \'ery satisfactory 
results. 

SAVER'S LAKE REGENERATION AREA. 
T his area wh ich is situated about 55 miles 

\\'eSt of hanhoe and near Manara siding 
includes some 1,040 acres and the fencing 
was completed in 1952. It falls on the edge 
of .Bead le's bluebush (I\ochia f')'ra m idata), 
::ssocia tion and is of slightly undula ting 
terra in with some slopes up to 2 per cent. 
T he a rea conta ius some scattered clumps 
nf timber, principa lly rosewood, belah 
(Casuari /Ut lcfJidopllloia.), and nelia (Acac·ia 
!ud er i ) . T he soils a re for the most part 
~andy in the !mrface but possessing a clay 
s ubsoil a t sha llow depth, although some 
of t he soils a re highly calca reous and do 
not possess the clay subsoil. 

E rosion was severe a nd widespread at the 
t ime of fencing, bein~ generally in the fon-l1 
l)f mnsa ic of scalds ancl hummocks with some 
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degree 'of sand drift. ' Vater erosion in the 
fom1 of small rills was present on I he more 
sloping scalded areas. 

Observations on transects and plots has 
been carried out at regular interYals since 
fenc ing and the effects of climatic condi ­
tions on the pastmes and on eroded a reas. 
is. being followed. Special attention is being 
gwen to the bluebushes and other shrubs, 
\\'h ich not only provide good fodde r but 
a re a lso highly drou~ht resistant and liYe 
ior a long period, and therefore a re very 
\'aluable in mi tigating erosion. 

EAST MENINDEE REGENERATION AREA. 
T his area, of about 700 acres is s ituated 

about seven miles east of Menindee and 
iencin~ was completed in 1!).)2. It lies w ithi n 
the Darling ri \'er fl ood pla in and suppor ts 
scattered clulllps of black box on the 
d ightly raised sandy islands. T he soils a r e­
mosth· heavy-textured . g rey and self­
mulching, but the sandy islands and the 
:-.djacent a reas together with other sl ight!~-
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raised pat<.:hes possess a grey clay undcr­
lyina the sandy surface. Some old consol i­
dated sand dunes also occur in the area. 

Erosion in the form of severe scalding 
was present on the borders of the box 
dumps on sandy islands and also on the 
!>mall raised areas, whilst on the consoli­
dated sand dunes, scalding occurred m 
association with some sand drift. 

Obsen·ations on transects and plots laid 
down on both eroded and non-eroded soils 
have been carried out at regular intervals, 
and a special study is being made of some 
!>pecies, particularly NI itchell grass (Astrebla 
lappacea). and Queensland blue grass 
(D icha11thewn sericeum), which occur on 
the heavier-textured soils. 

This area is liable to Aooding- from the 
Darling river and this brings about g reat 
changes in the vegetation and the structure 
of the soils, although the flooding o£ scalded 
areas has little l:!ffect on regeneration. 

WEST MENINDEE REGENERATION AREA. 
The fencing of this area, \\'hich is locatetl 

about nine mile!: \\'CSt of ?vlenindcc, adjacent 
lO the main Broken H ill- fvlcnindce road, was 
not completed until 1955· lt is of about 270 
acres and is generally treeless apart from a 
few belah, and, although included in Beadle's 
Lluebush association, the soils are much 
more sandy than those of the Saycr's Lake 
Area. On this area the soils include sand­
ridge soils, truncated calcareous soils with 
plentiful sand hummocks and sandy clay 
Aats. 

Erosion in the form of scalding occurred 
~t the toes of the sand ridges. and on the 
fiats , whilst sand drift was COillmon on the 
sand ridges and sand htumnocks. 

Observations have been initiated on 
transects and plots on the soil s suffering 
from the various forms of erosion. J\ special 
study is being macle on the bluebushes a nd 

Ftg. 6.-l:.ast Mcntmlcc Rcgem:ratiun Area. Typical or scaldin~ around the edges of sandy 
"islands" carrying black box (£. biculur). 

Fig. 7.-Clumps of sandhill canegrass or spini rex (Zygochloa raradu.rn) with arai.Jian grass 
(Sclrismtts barbntus) stabilising loose sand on West Menindee Regeneration Area. 

vn the :;andhill cancgrass ( Zygoclzloa 
paraclo.m). which is ,·cry valuable in stabiliz­
ing driit sand. 

CONCLUSION. 
A good deal of very valuable informauon 

on the regene ration of eroded areas by 
natural or artificial means has been obtained 
from these areas, also considerable data on 
the native pasture species over a wide range 
of climatic conditions, and soil and vegeta­
tion types. Specific recommendations aimed 
at reducing the extent or risk of erosion and 
at the same time g iving great improvement 
in the pastures can now be made for many 
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districts, but such recommendations are 
more readily applicable in the better rain­
iall districts of the west. 

A report on the results of investigations 
carried out to date will be given for each 
area in subsequent issues of this ]ourn~I. 
Such lines of investigation as already la•<l 
down may be modified or intensified as con­
ditions warrant. 
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CONSERVATION. FLYING IN THE HUME 

CATCHMENT 


BY 
T. J. SWADLING, H.D.A., Distric;t Soil Conservationist. 

r[ HE imrodJ,Iction of the aeroplane into :\Iuch of this a rea is within the catchment 
the steeper pasture country of the Albury of the Hume Reservoir and the need tu re­

Soil Conservation Sub-district, east of the duce erosion and consequent siltation in the 
Hume Highway, has ushered in a new era storage area cannot be too greatly stressed. 
o£ land use. The hard-to-get-at back pad­
docks are being topdressed from the air and. The whole area enjoys a good reliaLk 
instead of being a neglected and doubtful rainfall of upwards of 27 inches per anm1m 
asset, they are now taking their pi<H·e as with much higher averages in the upper
highly productive grazing lands. catchment and, once pastures are established . 

makes excellent grazing land. 1\ s the unim­
The need for pasture improvement in proved value of thi s country has been fairly 

these areas is as great as ever, even though low in the past and the potential carrying­
the reduction in rabbit population brought capacity when improved is so great, a con· 
about by myxomatosis has been a consider­ siclerablc incentive exists for owners to carrv 
able help in improving the natural grass out the necessary improvement!;, provided 
cover. this can be done (•conomically. 

.. 

Fig. 1.- Typical country {or aerial topdressing. Note poor pasture cover and pasture 
furrows in the foregrounu. 

So 

Fig. 2.-Filling the loader from the bulk feniliser supply: 

In many cases the cleared hills carry a inaccessible areas the aeroplane offers a quick 
quantity of subterranean clover which has and economic way of applying both seed and 

been carried by stock from the improved and superphosphate. 

more accessible parts of the property and the 

only factor limiting growth of excellent pas­
 In New Zealand this method has found 
ture is a deficiency of phosphate in the soils. ready favour with the hill farmers and fi~tures 

Until some few years ago the Hume published recently show that over 200.000 

Catchment was relatively free from erosion tons of superphosphate were applied by air 
but with subdivision of the larger properties during T954· lhis q11antity of superphos­
and extensive clearing of the steeper coun­ phate was sufficient to topdress about 
try, signs of erosion have become increas­ :2.000,000 acres. 
ingly evident. A series of excellent seasons 
over recent years have also served to mask This programme in K ew Zealand was car­
the potential clangers and it was not until ried out throughout the year and was limited 
the extensive and disastrous bush fi res of only by adverse flying conditions. Bulk 
1952 that landholclers in the area began to handling of fertilisers and co-operative
take an active interest in erosion prevention. 

schemes between landholders also increased 
Owing to the steep topography, areas the operating efficiency. 

where mechanical control measures may be 
used are very limited and it is necessary to Although aerial topdressing- in New South 
attack the problem by other means. Wales has not yet achieved the importance 

For cleared areas subjected to grazing, no that it has in :--Jew Zealand, it is ·rapidh· 
better protection· has beeti found than a good gaining favour and several commercial con{­
cover of pasture. ·' In the·se steep, relatiYely panies operate in the .\!bury area. 
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Fig. 3.-Superphosphate is t ransferred to aircraft by hydraul ically operated loader. 

LANDING STRIPS. 
\ Vith the li~ht planes generally used for 

this work. which a re mostly Tiger 1\l[oths. a 
land ing strip 500 yards in length with 
approaches free from ta ll trees and power 
or telephone lines a re all that is necessary. 
An uphill o r downhill aspect does not detract 
from serv iceability a lthough an absence of 
cross fa ll is desirable. The strip should . of 
cou rse, be free of s tumps. stones or large 
boles and gene rally any paddock that a car 
could be driven across at 30-40 m.p.h. is 
satis factory . 

F or quick tun1-1·ound of a ircraft it is 
desirable to have the strip located within 
a mile of the area to be treated. The quicker 
the turn round the lower the costs of the 
job. 

Any Aying time over 5 minutes per trip 
is considered uneconomic and with mech­
anical loaders the aircraft can be loaded on 
the ground in 30 to 6o seconds. A round 

trip of 5-7 minutes from ta ke off to take 
off is considered by the p ilots to be satis ­
factory. 

HANDLING AND SPREADING. 
All the companies opera ting in this area 

supply a mecha nical loader and driver on 
each joh in addition to the planec;. The 
landholcler is required to have on hand at 
the strip the necessary fe rtilise1· and two or 
three men, depending on hi s own method 
of handling the bags or bulk s upply. 

In good Aying conditions ha rd w ork is 
the order o f the day and amazing ouantit ies 
of superphosphate can he SDread l;y two 
planes working on conjunction throug hout 
the day. 

T he loader usually cons ists of a bin or 
container mounted on the front of a truck 
chassis and raised o r lowered by hydraul ic 
control. The bin is filled by hand from 
the platform of the truck or t ra iler use(! to 
transport the fertiliser to the strip. \V hen 
the plane taxis up, the bin is raised and 
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driven into posit ion over the hopper of the 
a ircraft. A canvas chute in the bottom of 
the loader bin is inserted into the aircraft 
hopper and the fe rtiliser transferred to the 
aircraft in a matter of seconds. 

vVhile the plane becomes airborne the 
loader bin is quickly re fill ed and ready fo r 
the returning second machine. 

\ ;y hen spreading the super the plane is 
usually fl own at about TOO feet altitude along­
the contour of the hills being top dressed. 
The fe rtiliser is discha rged throu~h a chute 
~nd is dispersed by the slipstream, landing 
m a swathe about so-6o feet wide. Accurate 
dropping seems remarkably easy for the 
experienced -pilo ts and an even spread with­
o ut was tage is the result. 

The aircraft hoppers arc fitted with regu­
lated chutes anc.J, any g iven quant ity per 
acre can be applied. G ranulated superphos­
phate does n ot appear to have a big advant­
age over ordinary superphosphate althou~h 
less dust is apparent. l n this country with 
large holdings the clrift of this finer material 

seldom represents a complete loss s ince it 
falls on other parts of the property where 
its effects can on ly be beneficial. 

FLYING CONDITIONS. 
Ideal still air flying wea the r for top dress­

ing is difficult to fi nd and maintain. How­
ever, providing the wind is no t too strong 
and is reasonably steady, top dressing may 
be carried out, although air curren ts 0\·er 
some valleys make the ope ra tion highly 
dangerous during certa in t imes of the day . 
Normally. however, ae ria l top dressing can 
be ~arried out a lmost the yea r round in this 
reg10n. 

COSTS. 
Various facto rs can obvious ly affect the 

cost of this work. H owever, the principal 
factors are the length of t urn round for 
the aircraft from take off to take off and 
the quantity of (ertili$er to he spread on a 
particula r job. 

Generally, however, the rates chargerl 
are in the vicinity of £6 to £7 per ton. 

Fig. 4.-Soil Conservatjon from 100 feet up. 
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At first glance these rates may seen1 ex­
cessive. They do however represent only 
about zo per cent. of the total cost of the 
superphosphate and landholders find that 
the cost of applying fertilisers by conven­
tional methods are often very little less when 
labour, depreciation and wear and tear of 
machinery are all taken into consideration. 
The greatly increased carrying capacity 
more than covers the cost of topdressing. 

Costs per acre may, however, be mini­
mised by applying a heavy dressing of fer­
tiliser initially, instead of lighter dressings 
over a number of years. Research shows 
that this results in a greater initial response 
from the pastures and this response is 
maintained for several years without the 
need for further applications. \V here finan­
cial consideration permits, applications of 
4-5 cwt. of superphosphate every 4-:; years 
are said to give excellent result s. 

CONCLUSION. 
Aerial top dressing has proved in the· 

1Iume Catchment to be an economical and' 
efficient method of improv ing countq• once­
thought impossible to treat. Pasture cover 
and stocking rates can be increased in this 
way rapidly and safely, while the improved 
pasture cover affords additional protection 
to these steep lands, reducin_g run-off and' 
erosion to a marked degree. 

The rapidity of this cont rol Ly tOJXlress­
ing in the higher rainfall country is one of 
the more remarkable features of this work 
and good cover can often he achieved in 
the first season. 

As the pastures develop and Luild up fe r­
tility in the soil the water-retaining capacity 
will increase. VVith efficient management 
and judicious stocking. particu larly during­
the first few years, these treated lands should 
never pose a serious threat to the storage 
capacity o( the Humc \Veir. 

ftg. s.-Jmproved pastures on the Humc Hcservoir £oreshores respond to s upcrpho!>phatc. 

Much planning and thought is necessary 
to ensure tha t the treated pastures can be 
11tilised to their fu ll capacity without detri­
ment either to the pasture or to the stabilitv 
of the snils. /\s the carrying capacity build.s 
up, more subdivision of holdings, provision 
of stock \\'ater and management of stock 
with rotation a! g razing will be necessary. 
The greatly increased carrying capacity of 
the land will. however, more than compen­
sate for this additional care. 

t\ s the aircraft operators improve their 
techniques and skill the tonnage dropped per 
day is being increased until today as much 
:<s so tons of fertiliser has been broadcast 
hy two aircraft in a single operating day. 

With further experience and the introduc­
tion of new equipment and techniques this 
rate will probably be improved upon still. 
The Jandholder should benefit from this in­· 
creased efficiency by reduction in costs, until 
aerial spreading of fertilisers may become 
commonplace even on the more accessible 
parts of Australia. 

Experience has already proved that aerial 
topdressing is a quick, efficient and cheap 
way of improving thousands of acres of poor 
quality pastures in the rough hills which 
comprise the greater part of the Hume 
Catchment. Only time alone can confirm 
the great part aircraft are destined to play 
in this important corner of our land in 
protecting the land from erosion and the 
reservoirs from !'.iltation. 



"GAMBARRA " DEMONSTRATION AREA 

nY 

J. H. WooLNER, H.D.A., Soil Conservationist. 

I N the summer of 1946-47, the Soil Con­
servation Service commenced the task of 

reclaimina an area of arable land ravaged 
to a maj;r degree by soil erosion. In this, 
the summer of 1955-56 is given a brief 
report on the results achieved in the past 
eight years by the combined efforts of the 
Soil Conservation Service and the land­
holders. 

The work of this Service began with a 
contour survey, passed on to the technical 
planning of the extension services field 

staff and then the major plaut of earth­
moving equipment carried out the plan of 
control devised. 

"Gambarra" Demonstration area included 
all of one farm holding and portions o f two 
adjoining holdings. It is the complete catch­
ment a rea of a m inor valley and embraces 
an area of abotit 750 acres s ituated three 
miles north-west of Greent horpt> and h<::tween 
Grenfell and Cowra. 

The whole area was a rable land o( s lo pes 
up to 8 per cent., all bul a sma ll part of 
which had been in tensively cultivated on a 

wheat-fallow rotation for twenty-ti ve years, 
until top-soil loss by run-off water, 
nitro.gcn deficiency and lack of humus had 
all contributed their share in reducing wheat 
crop yields on fallow land to a mere twelve 
bushels per acre in 1947 harvest. 

Hand in hand with the gradually declin­
ing- production came the development of 
·'rilling". followed by ~ullr erosion which 
reached major proportions by 1947. 

The foregoing description could be the 
I.Jrief history of many thousands of acres 
of this district, which would rapidly deteri­
orate if returned to intensive wheal culture 
without the securilY measures of soil 
erosion control. ­

NINE YEARS LATER. 
'"Gambarra", in 1955-56, presents an 

example of complete erosion control. Pro­
duction is equal to or better than its best 
as new land and is continuing to increase. 
with fe r ti lity rising- by increasing degrees 

yearly, ample stock water supply of clear 
water and wcl1 nourished stock with light 
incidence of disease. 

\ Vaterways on this demonstration area 
were fenced on completion to permit of con­
trolled grazing. More g razing has con­
sistently been obtained from them than from 
the paddocks adjoining, while always keep­
ing them protected by dense co,·er. On fi ,·e 
occasions during the eight years it has been 
advisable to reduce the height of water­
way cover by mowing and baling surplus 
high growth on some of them. In 1950 
meadow hay to the amount of soo bales 
was removed as surplus growth from watet­
ways, and this year 300 bales have been 
harvested from three sections of waterwa,· 
which were not grazed suflicicnt!y !requent!)· 
to maintain the essential shor t dense n:ge­
lative ,growth. 

vVater supply for stock and garden has 
ah,·ays been in ample quantity since the con­
servation mensurcs were installecl. All 

Fig. r.-Useful pasture in an old gully, now protected from run-off. Note the perpendicular 
edges not grassed o \·er. 

86 j 
J:ig. 2.-A first-class waterway carrying run-off from the south·westcrn part of the 

demonstration into a dam. 
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cx~;t'pt ~me ta11k lliHain their catchment from 
waterways a lone and arc holding clear, 
~w cct supplies. In these later years the 
water run-off into ta nks is quite small in 
size of Aow hut this small flow continues 
ior many clays after each fall of rain. 

Since the mechanical part of soil erosion 
control work was completed in 1948. a 
,uitallle rotation of cereal crops and grazing 
has been adhered to with excellent results 
ou the small complete farm area. The 
rotation adopted produces one third of the 
area under cereal crop each year. Two 
consecutive cereal crops, three years of sub­
terranean clover-rye grass pasture and the 
major portion of a year as fallowed land. 
Lonstitutes the six year programme for each 
of t he three sections of this farm. In the 
s pr ing of 1955, an a rea of about twenty-five 
acres has been utilized for meadow hay. It 
produced two tons per acre in t his its first 
year as pasture after two consecutive wheat 
rrops. 

On this complete farm area of 385 acres 
·,,·i thin tht! whole Demonstration area: 
l{urder Leicester cross ewes are run for fat 
!amb production. Four hundred ewes haYe 
iJecn pastured continuously and the o\\'ner 
intends to inc rease this number no\\' as it 
is evident over the last two years that a 
iurther roo or 1so breeding e\\'es could be 
well fed without any possible risk of oYer­
:>tocking. 

\Viti1 spraying- as a standard procedure 
iur wheat crops , the problem of skeleton 
weed is no · longer a menace to high yields . 
The winning wheat crop of this districts· 
~·ompetition, this year, has been grown on 
portion of the "Gaml>arra'' demonstration 
area under contour fanning practices, hav­
ing the complete protection of gmcled banks. 
The competition j uclge estimated the vie!cl of 
this crop to be 42 bushels per acre. ­

The landholders of this demonstration area 
have not cultivated the constructed graded 
banks as they are of the opinion that the 
small area of cropping land not sown is of 
little consequence on acreag-e y ield and the 
maintenance of channel capacity is of greater 
importance. These permanent banks produce 
an abundance of pasture which is utilised to 
advantage in the g razing periods of the fields. 
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In several places throughout the area. 
eroded gullies were filled and returned to 
normal cultiv'ation. These reclaimed pieces 
are no longer evident e.xcept after careful 
examination. A particularly large gullied 
watercourse in the central drainage line of 
the catchment was not fliled in or treated in 
any way except to divert all run-off wat<:r 
from it to a constructed waterway. Thts 
gully was of dimensions uneconomical to fill. 
However it has established the fact that the 
perpendi~ular edges will not readily revege­
tate, and the slumping of the vertical sides 
to a gentle slope proceeds a~ such .a slow 
rate that a loss of useful area ts sustamed by 
neglectina to batter in the perpendicular 
edges of these protected gullies. 

:\!so established is the fact that given their 
share of topdressing, with superpl~ospha~e. 
the old gully floors and sloping. s tdes wtll 
quickly supply a really worthwh1le amount 
of grazing for stock,,\vhich appea.r.to favo~r 
the sheltered area. I he prerequts1te to th1s 
is that a ll run-off water be diverted and that 
only the rainfall actually falling in the gully 
itself be permitted in it. 

WATERWAYS. 

Treatment of waterways present~ pro'?­
lems of farm management to maintam the1r 
utmost effectiveness. Upon them depe~ds 
the safe disposal of run-off water resultmg 
from high-intensity storms. A ~,·ell-~stab­
lished lawn-like cover of vegetat1on IS tl:e 
desirable state of waterways. To ha,·e thts 
at all times exercises the in~enuity of a farm 
manager. 

Fencin.,. of them to control grazing is an 
almost e~ential procedure. ln lean years 
the available g-razing- fro•~ them wtll be 
a reater than from the rcmamder of the field 
but must ue discontinued while ample short, 
dense cover of he rbage rema.ins. In .A~sh 
years, when the normal stoclong rate .ts m­
adequate to cope with lush pastures m the 
fields, good practice would be to e.nsu:e ~mffi­
cient stocking of wate rways to mamtam th~m 
at the desired short dense state. A llowmg 
waterways to grow tall, bulky fodder. neces­
sitating mowing, appears to reduce the den­
sity of the cover with. conseque~t loss of 
effecth·eness for a penocl. Grazmg down 

http:appea.r.to


stratiun Area that this land, approaching­moderately at more frequent intervals, in 
ruin nine years ago, is now stable a nd high­seasons of lush grow.th would appear to pro­
producing and will remain as an exan~ple ofduce the desired results. 
results achieved from the co-operation of 

In conclusoin, there is no doubt in the technical information, mechanical operation 
minds of the owners oi "Gambarra"' Demon~ and good management. 

.. .. .. 


SOIL CONSERVATION ACTIVITIES AT 

SINGLETON 


BY 


\V. REYNOLDS, D.D.A., Soil Conservationist. 


THE Singleton Sub-district office was on the north and south boundaries. Average 
established in 1950 as one of seven sub- altitude is approximately 150 feet above sea 

districts under the I-Iunter D istrict of the level. Excluding the mountainous extremi ­
Soil Conservation Service which has its ties, slopes up to 3 per cent. predominate
headquarters at Scone. The area allotted to 

with smaller areas up to 8 per cent. slope. the S ingleton Sub-district runs roughly irom 
Jerry 's Plains, through Broke, to Newcastle CLIMATE.in an east-west direction, and is bounded in 
the north by the northern water-shed of the Climate is mild with an average summer 
\Vill.iams River, thus including the greater temperature of 74 degrees, winter of 53 de­
part of the lands of the central and lower grees. Rainfall fluctuates bet\veen 16 and 
Hunter Valley. 40 inches annually, but averages 28 inches 

per year, with spasmodic periods of ~et~i­
TOPOGRAPHY. drought in the spring months. Proxmuty 

This ranges from almost level along the to mountains and unseasonal rainfall gives 
Tiver flats through undulating country which the Broke, vVar!.nvorth, Jerry's Plains belt a 
forms the bulk of the district to mountainous more severe climate. During the years strOll?: 

Fig. I.- Severe sheet erosion near Jerry's Plains. 
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Fig. 3.-Rcvegetation of a hill that had been bare for thir ty Years at l\It. Thorley. 

Fig. 2.-:\ gully more than ten 

wester ly winds, which are excessiv~ ly dry, 
prevail for long periods in the spnng and 
autumn, greatly retarding plant growth , par­
ticularly on the central Hunter area. These 
winds have not been so prevalent of late 
years. 

SOILS. 
Excluding the r iver flats the soils are 

generally poor in the southern and western 
portions of the district. These are of the 
Upper Marine Series consisting of shale 
format ions , and conglomerates with some 
caps of T riassic Hawkesbury Sandstone. On 
the ridcre on the western and northern sec­<> 

tions the soils vary considerably in character 
from ~andy, gravelly loam and alluvium.' to 
heavy clay. Along the southern porttons 
soils are crenerally alkal ine of a sandy nature 
and low in fertility. The poorer soils a!1d 
severe climat ic conditions in the Pokolbm­
Broke-Jerry's Plains area reflects strong ly 
in the poor vegetative cover. 

feet deep near Mt. Thorley. 

EROSION DAMAGE. 
O ther than stream bank eros ion . which 

cotlles under the control of the \ iVater Con­
servation and Irrigation Commission, fla t 
lands adjoining the H unter River show no­
appreciable erosion . :Large areas to the 
west near Jerry's P lams show severe sheet 
and crull y erosion, which is affecting produc­
tion .0 Lesser but still serious degrees of 
erosion are to be seen in the south, north­
"vest, north -eastern sections. Little erosi(~n: 
is evident in territory lying between 1\lfatt-· 
land. Cessnock and the sea. !\round Eccles-· 
ton. Dungog, and Seaham sheet erosion pre­
dominates. whi lst in the Goorangoola. 
Nr irannie, Camberwell and Drokc belt, 
moderate g-ullying and serious sl~eN erosion 
a re to be seen . 

LAND USE AND VEGETATION. 
\ Vest and north of S ingleton the chief 

pursuits are the graz_ing of both sheep and 
cattle on large holdmgs remote from the 
nver. East of S ingleton one encc.unters 
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more cultivation and better soil types. Ex­
tensiH· grazing is carried out on the poorer 
soils which a re heavily taxed by one or 
m ore of the following: Injudicious gr~zing. 
rabbits, drying winds and err~tic ramfall, 
all of v;hich are highly conductve to sheet 
and gully erosion . 

The main natural grasses are corkscrew 
(Stipu Sp.) , barley grass (Ho·rdeum sp.) 
with areas of Queensland blue grass, couch 
grass ( Cynodon dacty l on) and '~bite top 
(Da.nthon'ia S/) . ) the latter havmg been 
greatly thinned out by over-gr~zing. ~)ut 
with careful pasture management 1.s malong 
a slow comeback on some properties. Ball 
clover (Trifolium glo'lllaro f'ltm ). haresfo?t 
clover ( Trifoliwn arveuse ) and burr medtc 
(Medicogo deuticula.la) form the bulk of 
native legumes. 

O f the natural timber, ironbark (E . side­
,·oxvlon ), spotted gum (E. •JJza cltlota) and 
black or r iver oak ( Cawa·ri11a leuh111onni ) 
p redominate with an occasional white or 

yellow box. l\Iuch good milling hard~vood 
timber is being cut in the mountanlO<.JS 
Goorangoola-Mt. Carrow area. 

Introduced grasses and legum~s are 
\ Vimmera rve Rho(les O'rass Phalans tube-

J ' ,., ' .l\ 'rrosa, in conjunction \\'ith luceme, 1.Lt. 
J3arker sub-clover. barrel and bail clove: . 
Generous application of superphosphate IS 

necessary to encourag-e g ro,,·th of legumes. 

SERVICE ACTIVITIES. 
Since establishment of Singleton sub-~is­

trict office of the Soil Conservation Serv tce, 
plant has been operating mostly on the 
poorer, en:ded areas to the south and west 
of S inaleton which have been grazed and 
farmed>:> for ' more than a bundrecl years. 
Mechanical soil conservation measure~ a: e 
beinO' implemented in an effor t to ass1st m 
rapid pasture regeneration. These mech­
anical controls consist very largely of pas­
ture furrows which where necessary are 
used in conj t;nction with absorption and/ or 
diversion banks, all forming part of .a wat~r 
absorbing system of land use wh1ch th1s 

http:mountanlO<.JS
http:deuticula.la
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district urgently. requires. To demonstrate 
these techniques major demonstrations have 
been carried out by the Singleton plant at :­

Jerry's P lains : "l\•Iontrose" demonstration. 
Mount Thorley: "Mount Thorley" demon­

stration. 
\ Vhittingham : "Castle Forbes" demonstra­

tion. 
Near Oban Vale: "Green Hollow" demon­

stration. 

The same plant has constructed nineteen 
minor demonstrations in the Vere, Mt. 
Thorley, Jerry's P lains, Ravensworth, Heb­
den and Singleton areas. 

The Plant Hire Scheme is being favour ­
ably received in this district. Starting with 
hire of plant without operators, the stage 
has been reached where the whole Singleton 
plant, consisting of two bulldozers and 
ancillary equipment, has worked over thou­
sands of acres in control of erosion. At the 
time of writing approximately J 30 land­
holders within this sub-district have re­
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quested advice, inspection, or work on theit­
properties, while. hundreds of .shelter trees 
have been supp!ted to people mterestcd m 
building up fa rm sh~lter belts. 

CONCLUSION. 
The activities of the Soil Conservation 

Service in this, as in other areas, arc hein~ 
directed towards detnonstrating the various 
techniques applied to soil conservation and 
at the same time encouraging the land­
holders to adopt whatever measu res they 
can, within the limits of normal or modified 
farm machinery. The construction of banks 
and furrows is not the end of the programme 
-this must. to achieYe maximum effect , be 
coupled with seeding, top-dressing. fencing"" 
( in some cases) and judicious ~razing-. 
After all. it is the development and main­
tenance of a good pasture sward that is the 
final goal. More detailed information 
reo-arding the results of mechanical works 
ott the various soil types and pasture spp. 
in the various soil and climatic area of this 
sub-district will be given in a later a rticle. 

HUNTER RIVER FLOOD 
 RESTORATION 


J. After the floods in February, 
1955, Soil Conservation Service 
plant assisted in the rehabilita tion 
of farms ip the upper part 0 f the 
Hunter Valley. Messrs. L. V/ . 
Smith and N. R. Nebauer of the 
Soil Consen·ation Service inspect 
a sanded area near Singleton. The 
pure sand deposited at this spot 
was blown about by the wind and 
at times made travel difficult 0 11 

the Singleton-Putty road which is 
near the telegraph pole. 

2. Rich culti,·ation lands were 
torn about ll\· flood waters and 
here, 011 an ;trca near Singleton, 
the Aood scoured the soil away to 
plough bottom. /\bout a chain 
further on, a heavy deposition of 
sand can be seen. This land pred· 
ously carried a good stand of 
lucerne. 
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J. Sand, silt and dcl>ris was built 
,up to tJ1e height of the fence. A 
bulldozer was used to move the 

·silt and debris 	 from one side of 
the fence to make it stockproof 
again. One problem continually 
facing landholders was "where can 
we put the sand?" Much work 
still remains to clean this fence 
of sand and debris on the other 
side and then remove grass and 
debris from between the wires and 
around the posts.94 
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very rapidly to reach rs ·~ million in 1887, 
and was maintained near th is figure fo r a 
period of ten years. F rom a figure of ap­
proximately T3! million in r897 there was a 
marked drop to 3! million in 1902 following 
a series of drought years from r8g8 to 1902. 
inclusive. By 1910 the figure had increased 
to 6:! million and stock population then 
became relatively stable, fluctuating between 
3 and 7 millions to the present time. 

The extremely heavy s tocking \\'hich took 
place in the r88o's, allied with a rapid in­
crease in the rabbit population over I he same 
period, took heavy toll of the pasture and 
soils of the region . The deterioration of 
pastures and initiation of \\'iclespre~d erosion 
can be generally traced tu this pe riod, cul­
minating in the great drought of 1902. S ince 
that time there has undoubtedly heen some 
improvement in th e natural pa:e;tures hut. 
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\\'ht:n: erosion was severe, little, if anr. im­
provement has taken place and eroded areas 
have invariably increased with each drought. 

Since 1902, the administration of lands 
w ithin the region has been carried out by 
the vVestern Lands Commission operating 
under the vVestern Lands Act. under which 
all lands within the area a re held under 
lease and al ienation of land is not permitted. 

\ ;vith th~ exception of the mining C'ity of 
Broken Htll, the area is sparsely populated 
an~ . apart from State highways and some 
mam roads, road communications are poor. 
The larger towns of Broken Hill, Bourke 
an~! .Cobar are connected to Sydney hy rail. 
:\•ltmng has been an important indu!:try in 
many places during the nineteentl1 century 
and has no doubt contributed largely to 
pa~toral settlement. I n recent years Broken 
Hill and Cobar have been active minin<Y 
centres, while in the past such centres a~ 
:\•I~. H?pc. Lightning Ridge, \ Vhite Cliffs, 
}f J!pannka and many others were important. 

CLIMATE. 

The climate of this region is semi-?.rid to 
arid and. with the exception of a small area 
in the extreme north-east corner the averao-e 
<mm1~l rainfall is less than •.i' inche~ . cl~­
creas11l~ to about 5 inches in the extreme 
north-west. The occu rrence of rainfall 
~h roughout the vVestern Division is highly 
1rregular so that prolonged droughts are 
a common feature of the climate. 

Yearly temperatures show a wide rano-e 
and may vary from a maximum of r20°F. 
in summer to a minimum o f 30°F. in winter. 
-:\Iean monthly maximum temperatur es for 
Tibooburra in the north-west corner varies 
from about 9tf· in January and February 
to about 640 1~ . m July. Temperatures tend 
to increase f rom south to north. 

Relative humiditics throughout th~ area 
are low. particularly in summer. during 
which the mean monthly humidity approxi­
mates 40 per cent., ranging up to 6o to 
70 per cent. in winter . As a result of high 
temperatures and low humiclities. evapora­
tion throughout the \Vestern Division is 
,·ery high. B roken H ill in the Far \Vest 
has a mean annual e,·aporation of 90 inches 

Yarying from 12 inches per month in the 
summer months to 3 inches per month dur­
ing the winter months. 

As in all agricultural or pastoral pl!rsuits. 
the most important component of the climate 
is the rainfall. The main feature of the 
rainfall is, firstly, the low annual average 
over the greater part of the area and. 
secondly, the great variability in rhe 3mount 
of annual falls. There is a slight seasonal 
character in that the northern portion of 
the area receives a greater portion of its 
rainfall iu the summer. while the southern 
portion receives a g reater proportion in the 
winter months. This feature is shown dia­
grammatically in Fig. I , where the monthly 
averages for Bourke, Coan Downs and 
\ Ventworth, located respectively in the 
no rthern . central and southern parts of the 
\Vestern Division. are shown. 

As s tated pi·eviously. prolonged droughts 
are a common feature of the climate. :\1­
though the lack of rainfall is the prime cause 
of drought. other factors tend to accentuate 
the effects of low rainfa ll. H igh rabbit popu­
lations and infestation hy grasshoppers take 
their toll on the pastures and help to initiare 
and accentuate soil erosion. \\.i!1ds of 
high velocities. particularly in the ~ummer 
months. rapidly desiccate the soil and vege­
tation. causing- soil erosion and p~sture 
destruction. . \ny dry period is rendered far 
more severe when strong winds are pre­
valent. 

Some of the pasture species 111 the 
\Vestern Division. particularly the salt­
bushes and bluebushes. can withstanrl long 
dry periods and will remain in rehtively 
good health p rovided they a re not subjected 
to excessive grazing. Many other pasture 
species are of good feed value. even when 
dried off. and such dry feed will he avail­
able until they disintegrate. which i!l sonw 
cases mav be well over twelve mon ths. O ne 
very dry' year therefore will not necessari ly 
cause a serious lack of feed. but when t\\'O 
or more successively cln· years occur the 
dry pasture species will disintegrate and the 
bushes will die. particular!_,. under .(!ra?.ing. 
causing widespread erosion and stock losses. 

In order to reduce the severity of the 
longer dry period . the introduction or r e­



Fig. 4·- Typical shrub woodland o{ bimble box (Euc. populifolia), white pine (Callitris glauca) and 
wilga (Geijera parvijlora) on gently undulating country in the :IIonnt H ope district. 

esta~lishment of the more persistent pasture 
spectes should be encouraged. 

It is of particular interest to study the 
past climatic trend in this region, p'lrticu­
larly from the point of \'iew of its effect on 
early pastoral development and suhc;ef]uent 
1~ecess10n. In Fig. 2 . the annual rainfall 
figures for two centres in the 'vVestern Divi­
sion have .been analysed to give the average 
annual ramfall for the ten years prior to 
each year, this analysis being presented as 
a graph.. The ten-year period was chosen 
because tt was considered that it would be 
~ong enot.tgh to dampen the effects of marked 
•rregulanties. but sufficiently short to show 
the short-term trends which have taken p lace 
~uring the eighty years fo r which record­
mgs are available. Included on this graph 
are .the s~ocking figures in the Pasttu·es Pro­
tectton dtstricts surrounding the centres con­
cerned. The total annual falls for each centre 
have also been graphed separately on Fig. 2. 

Fig. 2 therefore shows many of the tm­
portant features of the rainfall :n the 

Vlestern Division. The graphs d<:picting 
total annual rainfall for each centre serve 
to show the marked irregularity of :tnnual 
falls from year to year. The per•:entage 
deviation from the mean at \\'entwortlt is 
26.9 per cent., while that at Boud.:e is 3-l· r 
per cent. ( Beadle ( T)). 

The graph of progressive ten-\·ear a\·cr­
ages is of particular interest in the case of 
Bourke and shows what happened in the 
early settlement of the \\ 'estcrn Di,·ision. 
Up till 1898 the annual average ra infall for 
Bourkc approximated 1F\ inches and during 
this time stock numbers in this district 
reached a peak of nearly 37 sheep per. roo 
acres, which is equivalent to approximately 
one sheep per 3 acres. It will be readily 
realised that this is more than a reasonable 
stocking rate for cot:ntry receiving an IS­
inch average rainfall. However. thc> s uc­
cession of five dry years from r89R to r<)02. 
allied with a high stock population and a 
heaYy infestation of rabbits. took a heav,· 

toll of pastures and initiated widespread 
erosion. 

Since that t ime Bourke rainfall has fol­
lowed a fairly s table course, showing a 
tendency to increase over recent years. The 
graph of stock numbers follows fairly closely 
to that of the ten-year average rainfall. 

The rainfall reg-ime at the southern end 
ctf the Division is shown by the graph for 
\V cnt wo rth. The graph of annual totals 
shows much less variation throughout. Par­
ticularly important is that the years preced­
ing 1900 arc not g reatly different from the 
a vcrage apart from a slight build-up due 
w high totals during the years 1881 to 1895· 
The drop into the.! trough in 1904 is much 
steadier than that at Bourke, and this same 
steadier drop is also repeated in <>tock num­
bers. Following the 1902 drought the rain­
fall trends at V\'Cllt\.\'Orth ShOW marked· 
contrast to those at Bourke. Froi11 1904 
there has been a marked rise in the graph 
of ten-year averages to a peak in 1917 at 
which time the ten-year averag~ almost 
reached 14 inches. After 1917 the graph 

shows a steady decline to a record low in 
Bourke, on tl~e other hand, after1944. 

reaching a record lo": 111 1919, h~s shown a 
steady increase reachmg a peak m 1950. 

Stock numbers in the \i\Tentworth district 
have remained fairly stable and have not 
followed the definite trends shown by rain­
fall. 

These araph:> show that there has been 
a conside;able change in the rainfall regime 
over the northern part of the Division since 
1900 and that this ch~mge was mainly _re­
sponsible fo r t~e w1despread d_e~r~ss10n 
which occurred 111 the \ 'Vestern Dn·1ston at 
that time. In contrast, the southern !)ortion 
of the Division was not subjected to the 
same marked change at the turn of the 
century. but rainfall trends have been more 
or less opposite to those of the northern 
portion. 

LAND FORMS, SOILS AND VEGETATION. 

The whole of the Division is included in 
that reo-ion of the State known as the 
\i\'esten~ P lains, but, although consisting of 

l :ig. 5· - 1\fulga (Acacia aucura) scrub on level sanrly alluviums in the West Darling District. 
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Fig. 6.-Floo:l p lain woodland of Swamp box (Euc. bicolo•') \Vith a tall growth of blue grass (Dicalltltewn 
sericeum) in foreground. 

more or less level country, there are large 
areas of undulating stony country with vary ­
ing amounts of hills and ranges. The 
country in this region can be divided into · 
three broad topographical units \vhich are 
described below, along with the associated 
soils and vegetation. These topographical 
units, together with major vegetation forma­
tions, have been mapped on Fig. 3 

Gently Undulating to Hilly, Stony and Gravelly 
Country. 

This type of country occurs in two areas. 
Along the eastern border of the Division and 
lying between the Lachlan and Darling 
Rivers, there is an extensive area of gently 
undulating country, broken occasionallv by 
steep hills and ranges. known as the Cobar 
peneplain. This country is derived from 
Silurian, Devonian and a small amount of 
T ertiary sedimentary rocks, mainly shales, 
quartzites and sandstones. Towardc; the 
south are limited outcrops of granite. The 
:soils formed from the sed imentary rocks are 

(Photo. N. c. w. Beadle.) 

generally shallow red-brown sandy loams 
and loams with varying amounts of g-ravel. 
The granite soils are deeper sandy l0ams and 
Ioams with no gravel. This country g-ener­
ally carries a good stand of timber . prin­
cipally white pine (Calli! ris g/a'l((:a). bimble 
box ( E ucaly ptus populijolia.) , Acacbs and 
considerable variety of other scrub species. 
Such vegetation has been described as shrub 
woodland and grades into a scrub forma­
tion to the westward, with decreasing- rain­
fall . Smaller areas of sin1ilar undulating 
country also occur on the north o;; ide of the 
Darling River. 

The other main area of undulating country 
occurs on the west side of the Darling Rinr. 
where the Barrier and Grey Ranges form 
a broad belt of undulating country running 
north from a point south of Broken H ill. 
Another extensive area occurs as a broad 
belt around White Cliffs, lying between the 
Barrier Range system and the Pa'roo River. 
T his country in the \Vest Darling reg-ion is 
composed principally of gently undn lating 
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brown clay loam soils oft~n with heav~: 
<Travel ( rribber s) supportmg a treeles.::. 
~hrub-steppe veg~ation of saltbus~ (A Irt ­

p!ex spp. ) and bluebush ( Koc/11a. spp.) . 
Steep hills and ranges are scattered through ­
CJut and support a low scrub co~posed <;>f 
mulga (Acac ia. cweura). A portiOn. o( t~lt S 
countn· is of gently undulatmg rehef wtth 
light-textured soils, red sandy loams and 
loams. often gravelly or skeletal, and these 
soils also support mulga scrub. 

Level to Slightly Undulating Alluvial C~untry 
not Associated with River Flood Plams. 

L Yin•r between and to the south nf the 
two - la ;ge belts of undul~ting ~oun~ry de­
scribed above is an extenstve plau: ch~~e.cted 
bv the flood plain of the Dar1mg. Rtve~r. 
1' h is country is derived from [er.tta:y lO 

Recent alluvium and is compo~ed p~tnctpally 
of sandy loam and loam sotls \\'tth some 
areas of dune sands. Over the southern half 
these soils are light-brown calcareous sandy 
loams and loams and support an arid scrub 
principally of belah ( Caszwrina cris tata) an d 

... 


rnsewcod ( 1·/clcrodrndron ulrifoliz! lll ' · with 
an extensive belt o f mallee :-;cntb ( l:umlvrtus 
spp.), in the south. 

In the northern sect ion the soils a re r~d­
brown and red sa ndy loam:; and loam : _wtth 
limestone absent or at g-reate r c~epths. I hese. 
soils support an open scrub o t mulga. 

Throurrhout this plain are st.:attered areas 
of heavi~r-te.xtured soib. clav loams _and 
cla,·s often with a sandy loan~y surla~c, 
which suppor t a treeless vegctatwn of sail ­
bush and bluebush shrub-steppe or grass­
land. An extensive area of such country 
occurs in a broad belt around the undulat­
ing country o£ the Barrier Ranges. 

Level Country of the River Flood Plains or 
Associated with it. 

R unninrr diagonally across the Division 
from the ;orth-cast corner to the south-we~t 
corner is the Darling H iver Aoocl p l~ 111 
averaging about 10- 1_:; miles wide tWer. 1ts 
middle reaches b u t narrowing to ~-.:; mtles 
in the lower reaches before joini ng the 

Fig. .- Treeless Flood plain (shrub·steppe) of bladder saltbush (Atriplcx vesicariwu) in the Bo:>li:;al district. 
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:\[urray HiYer. The soils of the fl ood plain 
arc mustly h~a vy ,grey clays, often self­
mulching. with varying amount of lighter­
textured soils on slightly elevated areas 
oc..;urring as belts or islands within the flood 
plain. The heavy grey clays generally sup­
por t a light to moderate t imber cover of 
black hox ( E. bicolor) . with coolahah (E. 
coo/aball). in the more northern areas. This 
vegetation has been termed as flood plain 
woodland. Extensive treeleSs areas may 
also occu r on these soils supporting a grass­
land of M itchell grass in the :1orth and 
shrub-steppe of saltbush in the south. 

rn addit ion to the main flood plain of the 
Darling R iver. there are two other extensive 
a reas of level countrv associated with river 
flood plain. Adjoitting the Lachlan River 
in the south is an extensive area of heavy 
~rey and brown clays supporting treeless 
shrub-steppe vegetation of saltbush. Another 
exter1sive area of such country occurs in the 
north-east corner of the Division where a 
number of smaller streams join the Darling 
River aboYe Bourke. In this area heavy grey 
clay soils support a flood plain woodland of 
coolal)ah and black box or treeless grassland 
dominated by M itchell grass (Astrebla 
!nppacca) . 

EROSION. 

In many parts of the \\'estern Division, 
erosion presents a maj or problem because 
large a reas of land have been made barren 
and unproductive. Under the arid condi­
tions pre,·a iling. regeneration of eroded areas 
is a very slow process. Some regeneration 
may take place in favourable seasons on 
favoured sites. but permanent regeneration 
is often hindered by recurrent droughts 
which may wipe out any progress made 
during favourable seasons. Natural re­
generation is made difficult by the fart that 
eroded surfaces p resent a very unfavourable 
habitat for plant colonization and, conse­
quently, mechanical measu res are necessary 
to encourage regeneration . T he nature of 
eroded surfaces and some experiments in 
reclamation methods have been described in 
earlier issues of this Journal (Beadle ( 1), 
Knowles ( 2) and James ( :2) ) . 

The low rainfa ll may suggest that water 
erosion would not be a problem in thi-; area. 
This is not the case, as storms of high in­
tensity are relatively common and. where 
the soil is left bare and unprotected follow­
ing drought. erosion damage can be severe 
on undulating count ry. resulting in severe 
sheet erosion allied with gullying of lower 
slopes and drainage lines. M uch of the 
undulating country in western New South 
\ Vales is suffering from water erosion. the 
fo rm of which depends on the nature of the 
soil and other related factors. Wind erosion 
may . and often does, occur on undulating­
country in conj unction with water ~rosion, 
but the eroded surface is similar to that 
resulting from sheet erosion by water alone 
and subsequent erosion and control is goY­
ernecl by slope characteristics, so that, for 
practical purposes. it may be considered as 
sheet erosion by water. 

T he principal areas affected by wind 
erosion occur on the Je,·el to slightly undu­
lating count ry, there being a marked rela ­
tionship between incidence of erosion and 
soil characteristics. Much of the \Yestern 
D ivis iou is relatively free from serious 
erosion either by reason of soil charac­
teristics which are relatively resistant to 
erosion. or due to the density of the timber 
and scrub cover. However, some types of 
soil are highly susceptible to erosion and . 
being naturally treeless or supporting a poor 
t imber cover. are invariably severely eroded . 
Such areas are often associated with the 
hea,·y grey clays of the r iver flood plains. 

\ l\1ind erosion may take several forms 
varying from the denudation of the soil sur ­
face with comparatively little associated 
drift. to a condition in which drift accumu­
lation and dune activat ion is the predominant 
fo rm. These several forms of wind erosion 
require different techniques for control and 
prevention. For this reason it has beeu 
fo und desirable to classify such erosion, 
fi rstly, on the basis of form of erosion and, 
secondly. on the degree of erosion. 

In subsequent articles it is proposed to 
discuss the major facto rs affecting erosion 
and the var ious forms of erosion common 
to western New South \\"ales. 
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"ABINGTON" DEMONSTRATION IN THE 

COOLAH DISTRICT. 


BY 

E. T . CLARK, H.D.A., Resident Soil Conservationist. 

\~THE. r asked why he had been one of 	 used as grazing country for sheep and cat­
VV the first to carry out soil conservation tle, and it is from these slopes that there 

work in the djstrict, 2\Ir. ]. \Vansey, of has been excessive run-off which had dam­
..Abington", Coolah, stated that erosion was aged the lower areas. 
so serious that he bad to carrY out soil con­

The "Abington" Demonstration is located servation work to the utmost or abandon 
the property. 	 on some of the minor slopes, where the 

slope ranaes fr.om 3-8 per cent., and which 
Having this thought ever foremost, the · are used ~s agricultural farming land, being 

owner set to work to control this problem sown mainly to wheat. The soils are very 
to the best of his ability with farm machi­ friable and approach the self-mulching type 
nery available on the property, consisting of chocolate loam. 
of a wheel tractor, plough and grader 
ditcher. AREA BEFORE CONTROL. 

Over a period of ten years this work, Run-off from a partly cleared area of ap­
after having been planned thoroughly, has proximately 6o acres of g razing land dis­
gone on when time has been available from charged on to the demonstration area, caus­
other farming work, each catchment being ing large gullies to develop. Cultivation 
bandied individually under guidance of the and cropping practices were carried out up
Soil Conservation Service. and down the slc:>pes in sections bounded by 

these gullies. This was increasing erosion \iVhen most of these catchments had 
and causing further gullying of the area, been controlled, an area remained which 
and as the owner did not wish to retire was considered too badly ·eroded to be 
this particular piece of cultivation land totackled successfully with farm machinery 
pasture, it was necessary to undertake con­and this area was treated by the Soil Con­
trol work. servation Service under its demonstration 


programme. 
 Speaking of agricultural lands generally, 
it is often noticed that. although the land This demonstration is located on the 
has not been overcropped excessively and road connecting Gunnetlah and Mudgee. 
rotational grazing or cropping may haveand is · approximately midway in the section 
been carried out over a period of years,between Tambar Springs and Coo~ah. 
crop yields are not what they should be. 

\ Vhen the area in question is examined TOPOGRAPHY AND LAND USE. 
it is mostly found that sheet erosion has 

The land consists mainly of undulating been occurring for many years past and 
slopes of good rich soil which are suitable has been increasing without the land­
for wheatgrowing. with odd steeper slopes. holder's knowledge. Because this is occur­
The latter have mostly been clea red and ring, the yields per acre are diminishing 
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Graded benJc ..........__,. 
--­Natural Waterway... ··--­

Constructed Waterway ---­

~ ~ 

ABINGTON 
Fence /1ne ............. .. __, _ _ ,_ 

Silt d4m. .......... . . . . . :~: 
DEMON STRATION 

Fig. 1.- Pian of control works on "Abington" demonstration. 

annually, the fertile top soil is being washed 
off and the crops are being sown in shal­
lower soil each year. 

WORKS UNDERTAKEN. 

Control works carried out on this 
demonstration·, assisted by sound agricul­
tural practices, were designed to retain and 
stabilise the surface soil. 

The demonstration area consisted of ap­
proximately 1 I 5 acres of cultivation land 
but did not include the whole paddock, as 
a further 50 acres of cultivation. with graz­
ing land above on two of the slopes, had 

already been safely controlled hy 1\1 r. 
vVansey. 

Waterways. 

In the original plan of control developed 
by the owner in co-operation with the Soil 
Conservation Service, two grassed water­
ways were provided, both of which fitted 
in with this plan for the demonstration and 
formed safe disposal areas for banks num­
ber 8 to 16 in the diagram, Fig. 1. Having 
these available saved time as the banks 
could be connected to them immediately, 
the grass cover of couchgrass. the cross­
section and disposal areas for surplus 

\\'ater being all suitable. Previous plan­
ning such as this is a big advantage when 
carrying out soil conservation work, be­
cause establishment of a safe disposal area 
for surplus run-off is essential before other 
\\'Ork can be done. This may cause delays 
while a\\'aiting favourable qonditions for 
satisfactory germination and growth to 
ensure that they can carry water safely. 

<)ue waterway 22 chains long and .1.'1 ft. 
\\'ide was constructed to form a safe dis­
posal area for the overflow of banks Nos. 
1 to 5 and the silt dam. This waterway was 
sown to Rhodes grass at approximately 6 
lhs. per acre. 

Graded Banks. · 

All banks in the demonstration area are 
of the graded type constructed on a grade 
of 0.3 per cent. which is a safe g rade in this 
district. 

Banks Nos. 6 . to 10 are too large to cul­
tivate and the land between them is worked 

on the contour. Banks Nos. I to 5 and I 1 

to 16 are smaller so that cropping of the 
banks and channels is practicable. Both 
types are suitable to cultivation land of 
moderate slope. 

Ne,,. methods of bank construction were 
developed on this demonstration. It has 
been obsen·ed that in the construction of 
soil conservation work in · the past, Yery 
little emphasis has been paid to the location 
of the rrreatest depth of flow in the chan­
nel. In ~nost cases this has not been detri­
mental, but in some case~, especially in 
O'raded banks, water flowmg at unsafe 
~elocity over a period of time tends to 
wear away a percentage of the constructed 
bank. \Vhere the greatest depth of flow is 
close to the bank, the velocity of water is 
highest and may be sufficient to erode the 
bank along its length. 

If the greatest depth is as far away from 
the bank as pos~!ble the damage is n:glig; 
iiJle. This still allows for the same s1ze of 
channel and freeboarcl of bank. and the 

Fie. :z.- Silt dam on the de~onstratiort. itAmedia,tely after completion. 
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Fig. 5.- Looking up constructed watcnvay towards silt dam.
Fig. 3.- Gradcd banks showing desired location of greatest d epth in ..:han'ncl. 
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construction time of such banks is not m­
creased. 

Banks and channels of this shape are con­
structed by increasing the depth of the rip­
ping, in the uphill section of the channel 
area, after the first ripping has been dozed 
up to form a portion of the bank. The 
channel is cut in this deeper ripping and 
the batter of the bank extended f~rther up­
hill than is normally the case. 

This method of bank construction can be 
adapted to fit in with ~11 ty~es constructed 
and is equally as effecttve wtth the graded 
as with the absorption type of bank. 

Silt Dam. 

To act as a silt trap at the top of the 
constructed waterway, a clam of 900 cubic 
yards capaciy was excavated with dozer 

and ripper and will serYe a g-ood purpose at 
this location. 

.-\11 work on this demonstration was car­
ried out with a crawler tractor, ripper and 
dozer. A grader terracer was used to le\"el 
the constructed waterway. 

CONCLUSION. 

Since completion of the earthworks this 
land has been cropped by contour working 
with satisfactory results. Grazing manage­
ment is directed towards maintenance of 
good cover on the waterways and pasture 
land. The heavy rains of 1955 caused only 
minor soil movement in small depres~ions 
where old gullies had been tilled. and in the 
waterways. 

The property has changed hands since 
the work was commenced and the new 
owner, Mr. J. Donoghue. is very well 
satisfied with the control measures. 
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Fig. 4· A park and channel constructed on th is principle (see fig. 3·) 
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THE USE OF FERTILISERS CONTAINING 

SULPHUR IN SOIL CONSERVATION 


IN THE TAMWORTH DISTRICT. 

BY 

B. I.. RoTn wELL, B.Sc. Agr., Soil Conser vationist. 

EVIDENCE has been accumulating for a 
number of years now that sulphur defi­

ciencies exist in many New South \1\iales 
soils, especially in the north and north­
west, and that responses to superphos­
phate have been due in many cases almost 
entirely to the sulphur content of the ferti­
liser. In one trial conducted by the 
C.S.I.R.O. at Armidale on a basalt soil, 
sub-clover did not respond to either phos­
phorus or nitrogen but the application of 
sulphates gave a 200 per cent. increase in 
yield six weeks later. · 

Trials on the wheatgrowing soils of the 
Tamworth D istrict arc showing that on 
extensive areas of these undulating red­
brown earths and black self-mulching soils, 
sulphur is also the outstanding mineral de­
ficiency. One particularly interesting trial 
conducted by a Tamworth farmer com­
pared the effects of different levels of sul­
phur applied in different forms. as gyp­
sum. super. and Rowers of sulphur. 
on a two-year-old stand of lucerne, 
barrel medic and sub-clover growing on a 
podsolized red-brown earth. The rates of 
application were designed so that there was 
a gradation from approximately 6 lb. of 
sulphur per acre (t cwt. super. ) to ap­
proximately 25 lb. of sulphur per acre (I 
cwt. gypsum) with a good range of rates 
in between. Several competent observer5 
agreed that the response of the pasture in 
the different plots was in almost di rect re­
lation to the amount of sulphur per acre, 
no matter in what form it was applied. 
Quadrat clips confirmed their opinions and 
showed that the plots receiving 2.) lb. sui­

phur per acre gave yields of the order of 
3 tons of meadow hay per ac~e against less 
than half a ton on the untreated control. 

Responses to sulphur have been obtained 
on a wide variety of other soils in the dis­
trict ranging from shaley mountain soils to 
the alluvial flats of the Peel River. There 
are, of course, certain soils that have been 
found to give responses to phosphorus and 
nitrogen as well as sulphur- notably badly 
run-down wheat soils. Some have given 
a response to lime, but by and large, the 
most spectacular results have been from 
sulphur. 

Although responses to sulphur have 
been noted on cereal crops as well as on 
legumes, that of the legumes is particularly 
significant from a soil conservation point 
of view, both because of their increased 
\'egetative cover and because of their in­
creased rate of nitrogen fixation and result­
ant stimulation of grass growth which 
improves soil structure. increases infiltra­
tion and reduces run-off. 

In addition to this, it has been found by 
the C.S.I.R.O. that sub-clover needs more 
sulphur to maintain maximum protein con­
tent in the plant than it does for maxi­
mum growth. In other words, the quality 
of the feed might be seriously lowered by 
insufficient soil sulphur when to all out­
\varcl appearances growth was normal. 

Fertilisers supply in~ sulphur, therefore, 
assume a very great Importance, not on ly 
in the fertility-building and wise land-use 
aspects of any soil conservation scheme, htt! 
also for increased stock returns and bettt•r 
stock health. 

Fig. 1.- Poor nati,·c pastures immediately after banking. 

COSTS OF VARIOUS FORMS OF SULPHUR. 

O nce it has been established that sulphur 
is the main mineral deficiency of a soil, it 
remains to decide the most economical and 
convenient method of remedying it. The 
most important fertil isers containing sul­
phur on the market are gypsum. superphos­
phate, sulphate of ammonia and flowers of 

sulphur, and before discussing their use in 
any detail , it is interesting to e..xamine their 
cost in relation to their sulphur content. 
P rices quoted are in shed at Tamworth, 
December. 1955. 

:\.!though bulk gypsum is easily the 
cheapest way to buy sulphur, carriers are 
becoming rather reluctant to handle this 
commodity because it damages their tar-

I
Cost S. per lb. to nearest

Fertiliser . Cost per cwt. • Lb. S. per cwt . 
~d. 

£ s. d. 

Gypsum- bulk 0 6 6 

Gypsum- ground .... .. 0 12 0 

F lowers of Sulphur .. . 4 0 0 

Superphosphate ........ . 0 16 :! 

Sulphate of Ammonia.. . 2 IO 8 

5. d. s. d. 

15 to JOt 0 5 to 0 2! 
15 to 30 0 9! to 0 5 

105 0 9 
JO to 15t J 7-! to J 

31 I 8 

• On rail at Tamworth. t Depending on purity of the sample. 
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paulins. A lso, unless a front-end loader can 
be obtained there i:; a lot of manual work 
involved in shovelling it out of rail trucks 
and sieving or g rinding it. For this reason 
ground gypsum in bags is becoming more 
popular and, as the demand rises, the firms 
supplying it are improving the quality of 
their product. It seems likely that before 
very long gypsum will be available with 
grain s izes suitable for application through 
the combine or for broadcasting. 

Flowers of sulphur has the advantage 
that only a small volume is needed, thus 
reducing handling and transport costs. 
however, it has the disadvantage of being 
rather irritating to the mucous membranes, 
which limits its use from broadcasters. 

The price of sulphate of ammonia re­
stricts its use at present to high-value 
crops, but if the price shou ld fall, it would 
be worth considering as it contains nitro­
gen as well and, if used judiciously. could 

be a great help in maintaitiing a good grass­
clover balance in the early stages of grass­
land establishment when clover tends to 
dominate the sward. 

METHODS OF APPLICATION. 

F or the present, gypsum and superphos­
phate seem the two most readily avail­
able and easiest fertilisers to use. It has 
been found in the Tamworth D istrict that 
the most convenient ways to incorporate 
these fertilisers into the fa rm programme 
are:­

I. \Yith lucerne under a cover crop 
of wheat. 

:2. \ Vith autumn renovation of old 
lucerne stands. O verseeding with 
barrel medic or sub-clover at this time 
is often an advantage as it increases 
ground cover and total production of 
herbage. 

Fig. 3.- Lucemc sown at (half-pound) per acre. In the strip on the left, fertilised with super, lucerne 
dominates. ln the strip on the right, with none, black oats dominate the lucerne. 

Fig. 2.- The same paddock three years later after sowing with lucerne and supering. Production 
increased by about 250 per cent. (compare fig. r .) 

2IO 

3· \Vith sowings of pasture mixtures 
in the autumn. 

4· By aerial topdressing or broad­
casting on to hilly areas. In most 
cases some barrel medic or sub-clover 
seed is broadcast at the same time if 
they a re not already present in the 
sward. 

In all cases, if th ese fertili sers are used 
on banked country. their beneficial effect 
is supplemented by the extra moisture made 
available by the banks. 

Figure 1. photographed in October, 1951, 
and Figure :2, photographed in November, 
1954, show how poor upland grazing 
country has responded to contour banking 
and fertili sing. After banking, the paddock 
was fallowed and sown down with lucerne 
under a cover crop of wheat fertilized with 
super at the rate of 1 cwt. per acre. By 

2II 

fa rming the country on the contour more 
water was held where it fell and lack of 
water is usually a big factor limiting plant 
growth in the Tamworth District: by top­
dressing with super the main mineral de­
ficiency, sulphur, \Vas remedied; by plant­
ing lucerne. a high-produ,cing fertility­
building plant was substituted for the thin 
weedy native pastures which did not give 
adequate protection to the soil. and the cash 
from the wheat cover crop paid for the 
seed and fertili ser. It is estimated that 
production from this paddock has been 
increased by about :2.)0 per cent. 

The general recommendation for this 
method of establishment is : ~· ·lb. to I lb. 
inoculated . lucerne seed per - acre, 30 lb. 
wheat per acre. 1 cwt. neutralised super. per 
acre on badly run-down land or 1 cwt. gyp­
sum on most soils. One lb. barrel medic is 
often recommended as well. especia lly on the 



heavy self-mulching soils, and the mixture 
sown into well prepared fallow. The half­
pound seeding of lucerne has been found to 
be quite sufficient provided that gypsum or 
neutralised super is used and the seed inocu­
lated. Figure 3 shows a ~- lb. seeding of 
lucerne. The strip on the left received r cwt. 
super per acre; the strip on the right none. 
T he ferti liser stimulated the lucerne so that 
it dominated the black oats, while the 
grovvth on the untreated strip is mainly 
black oats. With these light seedings of 
lucerne, the saving in seed will usually pay 
for the super. 

Renovation of established lucerne by cul­
tivation is a regular practice on many farms, 
and if the lucerne is top-dressed as well as 
renovated, the resulting growth is liable to 
be spectacular. The lucerne itself responds 
most to spring renovation and fertilising, 
but if these are done in the autumn the as­
sociated clovers and grasses benefit more. 

From the poin ts oi view of winter feed . soil 
conservation and of overseeding imp~oved 
clovers, autumn renovation is the better. 

Generally speaking, there are very few 
paddocks sown to improved pasture mix­

-tures in the Tamworth District. The re is 
a number of reasons for this but the main 
one !s that lucerne is so eas~ to grow and 
so h1gh-proclucing that no one has bothered 
much about other pasture species. Many a t­
tempts in the past to grow these grasses have 
not been very successful. \Vimmera rye, fo r 
instance, tends to " run-out" after. a couple 
of years and it is reputed to be tno hot for 
phalaris. 

However, lucerne, for all its v irtues, has 
the bad faitlt of bloating stock from time to 
time, and does not give good soil protec­
tion. For these reasons, plus the fact that 
soil improvement goes on at a g reater rate:> 
under a mixed legume-grass pasture than 

under a pure luceme stand, it would be of 
gr~at benefit if palatable grasses, such as 
\iV1111mera rye and phalaris could be "TO\Vll 
successfully. b 

The ind.ications are that. once soil fertility 
h~s been hfted by the.apphcati.on of gypsum 
OI super, by t l:e grO\nng of suitable legumes 
and .by reducmg water losses by contour 
bankmg. .such grasses can be grown success­
fully. . Ftgure 4 shows a mixed pasture of 
phalans, barrel medic, lucerne, and sub­
clover on a black self-mulching soil at \i\Tin­
ton near Tamworth. The paddock had been 
banked and top-dressed with super. 

.-\part from the .immediate. b~nefits to any 
plan for conservation and soil 1mprovement 
incorporation of high-producing pastures i~ 
the rotati.on has other considerable benefits. 
A phalans pasture for instance will give a 
body of feed. when other perennials are at 
a low ebb. H1gh yields of nutritious meadow 
hay can be cut from such a pasture and 
phalaris seed is quite a profitable sideJi'ne. 

Aerial top-dressing of pastures has not 
been carried out to any great extent in the 
Tamworth District, but those that have 
heen top-dressed show remarkable improve­
ment. O ne landholder broadcast gypsum 

+ • 


F ig. 4.- An improved pasture o f phala ris, barre l m edic, sub·clover and luceroe treated with supel·­
phosphate and growing on con tour-banked coun try. 
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h b ks and land beside a creek run­
o~er t e ail1 his property. It stimulated the 
mng t 1roug 11 h ·t t hd crowfoot to sue an e.:x en t at
1~ ovrsd~n winter of 1954 there was always 

111 t t f tyd in this paddock. Many neigh­
~mp e e~tll similar cou11try were hand­uours Wl 

feeding. 

CONCLUSION. 

The use of fertilis~rs c~ntaining sulphur, 
·111 con]·unction w1th contour banks,

especia
. 11y 

• 
. . f . · d 

has great possibilttles ?r !Jncre:su"!f pro uy 
tion in many areas sm1t ar o am.wort 1 

where deficiencies of su lp1m~ otccur 111 tl:e 
1soil. The banks help a 11 e_v1~~ t 1e mam 

factor limiting plant gr<;>wt11 m ese areas­
lack of moisture-while the. gyl?sum and 
super remedy two of the mam. mmeral de­
. · ·e · di·recth· and the mtrogen defi­ficienci s , · . '. 

ciency indirectly, by promotmg m~reased 
growth of legumes whi~h fix free mtrogen 
from the air. 

In the Tamworth District, a gre~t deal .uf 
the stablisation achiev~d on erodible sotls 
has been due to the mcreased g~~wth ?f 
vegetation thro~Igh the use of fertilisers 111 
association w1th banks and contour 
farming. 

• 
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