
SOIL EROSION IN RAIN SHADOW AREAS 

OF THE UPPER BURRINJUCK 


CATCHMENT 

BY 

L. D. Lo xcwORTH, H .D.A., Soil Conservationist. 

T HE treeless downs of the Monaro on 
the southern highlands of New South 

\ Vales are of average elevation of nearly 
:~ .ooo feet. Soon after discovery by Captain 
Currie in r824 a rapid introduction of sheep 
and cattle took place and pastoral pursuits 
still remain the most important industry of 
the district. The fact that abundant feed 
was . avai_lable without the necessity for 
clearmg mfluenced this early stock move
ment. 

As early as r885 the Cooma Pastures Pro
tection District supported 3 I ,ooo cattle and 
83o,ooo sheep. In 1947 there were 36,ooo 
cattle and r ,oso,ooo sheep on the same area. 

TOPOGRAPHY. 

That portion of the Monaro which forms 
the upper Burrinjuck catchment is bounded 
or~ !1;~ east, south and west by the Great 
D1v1amg Range which rises to heights in 
excess of 5,000 ft. vVithin this boundary are 
the undulating, hilly and steep treeless 
do~:1s. . These downs take the form of 1. 

bas.m w1th the mountains fo rming the lip
( F1g. 1). 

RAINFALL. 

Rainfall on the Monaro can be divided into 
three classes:

(a) western influences causing winter 
fa lls in the fo rm of snow as well as rain 
on the highlands to the vvest; 

( b) local influences in the " rain 
shadows", i .e. , the lower a reas between 
the mountain ranges, causing- summer 
storms of high intensi.ty and sl1ort dura 
tion and 

(c) eastern influences on the coastal 
divide resulting in higher summer pre
cipitation. 
Owing to the barriers formed by the sur

rounding mountains, the main precipitation 
occurs before reaching the Downs resulting 
in a regular decrease in annual averages as 
we progress to the centre (Figs. 2 and 3). 
Thus the western and eastern influences have 
only a limited effect on the annual rainfail 
of the rain shadow areas, the main preci
pitation being in the form of high intensity 
summer storms. The average annual rain
fall of the Downs varies from twenty-four 
inches at Rhine Fall s and Countegany to as 
low as seventeen inches at Chakola in th e 
centre of the rain shadow. 

VEGETATION. 
The distribution of vegetation through the 

region is complex owing to the variation in 
rainfall , temperature and soil type. From 
the mountainous sub-alpine tracts covereJ 
in snow gum (Eucalypt/Is niphophila) , the 
associations descend throug h the wet and 
dry sclerophyil forests, tall woodland and 
savannah woodland to the dry grasslancls 
of the Downs. 

It can be assumed that the original associa
tion on this latter area consisted of an even 
distribution of wallaby grass ( Da.nthonia 
spp .) and spear grass (S tipa spp .), but ow
ing to the stock factor the Danthonia spp. 
have gradually disappeared leaving cork
screw g rass (Stipa scabra) and tall spear 
grass (Stopa bigenic ulata) dominant with 
the wallaby grasses and kangaroo grass 
( Themeda australis) as subordinate species. 
Tussocky poa (Poa caespitosa) also occurs 
but is confined mainly to flood plains and 
moist flat s in the comparatively dry region s. 
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Fig. r.-Up pt>r Burrinjuck Catchm en t _-\rea . 
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Fig. 2.-Showing the effect of topography on r a infall and the effect of both o n erosio n pattern. 
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• ~EVE.RE SHE.E.T AND C.ULL Y E.ROSION. § loi\ODE.RI>.TE. SHEET A"D MINOR C.ULLY ERO~ION. 

~ SEVERE. SHE.ET, MODERATE GULLY E.ROSION. Ml"lOR SHEE.T EROSION, 0"\..Y.ITIJ 

!l:i3 DMODERATE. SHE.E.T AND GULLY E.ROSION . NO APPRELIABLE. E.R O SION . 

F ig. 3.-Showing the effect of soil types on erosion pattern. 
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SOILS. 


'fh e soils within the catchment can be 
divided into four main classes with other 
types prot ruding in small deposits. Basaltic 
chernozems 2re present in the low rainfall 
a reas south of Cooma. \·\hi le brown so ils nE 
light texture form the main soil type over 
the re:;t of the district . P resent within th! s 
type. however. a re res idual lateritic poclsois 
in th e centre of the rain shadow belt and 
alluvium along the Aoo cl pla ins of the maill 
st ream s. (F ig. 3) . 

PAST LAND USE. 

F ig ure:; quoted above indicate that a 
relatively high stocking rate has been main
tained through the region for at least seventy 
yea;-s. The sudden drop in stock numbers 
during all drought years is evidence that 
overstocking and li ttle fodde r conservation 
has been practised from the time of first 
settlement (Table I). S pace does not per
mit iull stocking rates to be shown but tho:oe 
used a re indicative of the effect of drought 

on stock numbers. No doubt other factor :> . 
such as di sease, have had an effect on stock 
population but a correlation of ann ual stocl:
ing rates and climatic conditions shows that 
drought is the most important influence. 

TA DLE I. 
(Sho<.l•ing Section of Statistics of L ·h •estocl.· 

N' runbers on tir e M onaro. indicatin.r; 
Effects of Droughts on Sheep P opula
tion.) 

Year. Nos. of Sheep. Rainfall.
\ 

in che . 
1885 835,5Si 17.01 
189+ 874 ,2 15 22 . 2! 

!895 
1900 

724,34 r 
8o2,9i r 

1 r .19 
26 ._6 

!901 6r6,693 15 ·75 
l 9l+ ! ,086,86+ 19. 0 
19 15 585.30 12.+0 

O ne factor leading to overstocking is the 
practice of holding la rge numbers of stock 
on freehold land in the lower count ry m 

Fig. 4-- Gullies such as this discharge t ons of silt into the Murrumbidgee River after ea ch rain. 
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scour in the rain shadow areas on lateritic soils of the Monaro.F i g. 5.-A typical 

ro8 

conjunction with summer grazing in the 
alpin e and sub-alpine tracts. Grazing in 
the mountains is available during the sum
mer months only and the period of over
stocking of the lower lands of the Monaro 
occurs during the cold, winter months when 
1ittle or no growth takes place. 

Most river flats have. at some stage, been 
utili sed for the growing of lucerne for fod
der . Owing to recent economic develop
ments, many lucerne flats have been allowed 
to deteriorate until _on ly short-lived annuals, 
suci1 as barley grass (H Mdeum icp01-iuum.) 
survive. The resultant shortage of conserved 
fodder has had severe repercussions, causing 
heavy stock losses dtu·ing late snow falls , 
or under dry conditions such as in the 
spr ing of 195 r. 

EROSION DAMAGE. 
.Accelerated erosion in the rai n shadow 

areas has been initiated by man's disregard 
of the natmal ecological balance. The 
degree of erosion that does occur, however, 

is influenced considerably by the other fac
tors discussed earli er, namely, topography, 
rainfall, vegetation and soil type. Of these 
factors the first three are closely related and, 
although erosion patterns do vary with these 
influences, the greatest variation occurs 
with changes in soil type. For this reason 
erosion classification . for purposes of this 
article, will be correlated with soil types and 
the other variables wi ll be discussed d S 

secondary influences. ( Fig. 3) . 

(a) On the basaltic chernozems of the 
Monaro g rasslands little erosion is evident. 
Apart f rom isolated areas where rabbit 
infestation is high and overstocking has been 
practised erosion is confined mainly t o 
rrullvinrr of the main watercourses. The 
b . "' 

self-mulching qualities of the soil all?w 
early sloughing of the gully wall s, resultmg 
in a U -shapecl channel and quick regenera
tion. 



GILGAI DEMONSTR.A.TION 
Parishes of E\li.s &. Clanf'ic:a.rd 

County of Bri:.bane 

Bonh - . 
Oa'"s & s"' Trqp., 
~lvr• ~.,,..-a-~ · · · . ~ 

' ' ' ' 
' ' ~ .. ~' 

' ' 
' ' ' ' 

F ig. 2.-A dense growth o f Rhodes grasses following ripping, furrowing a nd sowing formerly " scalded " areas. 

Fig. r. 

II 2 

F ig. 3.- A gully on" Gilgai" prior t o treatment. Discharge from the roadside was the cause. 
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Fig. 4.-The gullied area shown in Fig . 3 after stabi!isation by silt dam construction and outlet via a 
vegetated waterway. 

The water was taken into the property 
from the road at three points. This inAO\v 
was steadied by the use of silt traps a t each 
point, just inside the property. T he water 
was run from the silt traps to the g raded 
banks by means of short waterways, strip 
sodded with kikuyu sod. 

ix dams of varying capacities were con
structed to dispose of excess water and also 
act a s controls for active gully heads. A ll 
outlets f banks and dams were sodded \\ ith 
kikuyu , also small amounts of soclcling were 
placed in gulli e used in the water disposal 
system. All the scalded areas were ripped 
on the contour and seeded with Rhodes g rass 
and liverseed grass or Vlimmera rye g rass 
and subterranean clover as appropriate to 
the area and the spring and autumn sowing~ 
respecti vely . The whole sown area was 
topdre eel with superphosphate. 

\1 

CONCLUSION. 
This very seriously eroded area was 

quickly stabilised by the mechanical and 
vegetational measures employ~d, dem?n
strating very clearly that the senous erosiOn 
problem s in thi~ area can b~ controlled by 
appropriate soil conservatiOn . measures 
which can be adopted practically and 
economically by al l landholders. Much of 
the mechanica l work necessary in this dis
trict can be carried out with the heavier type 
of farm equipment , w here available, and 
special earthmoving equipment may be hired 
for the major m echanical work wh ich is 
necessary to support the vegetative 
regeneration . V\ ise land usage by conserva
ti .;e stocking rates and elimination of rabbits 
is an essent ial also in this type of work. The 
facilities of the oil Conser vation Service 
are avai lable to assist landholders through
out this di strict . 
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SOME FACTORS INFLUENCING 
INFILTRATION 'INTO SOILS UNDER 
NATURAL AND ARTIFICii\L RAINFALL 

BY 

\. P. KEN NEDY. B.Sc. \ gr. , Soil Con en ·at ionist . 

IJ ERH \ PS the most fundamental pro
blem in agriculture is the question ot 

conserving water, not only to lessen erosion 
and to mitigate flooding but also to maintain 
suffi cient moisture in the soi l for the best 
u op g rowth. I t is necessary to recognise 
the factors affec ting infi lt ration, to knm1· 
whi d1 may be altered and how it may be 
done to produce greater intake of wate,-. 
T he cl iscussion of the variables pertinent to 
in fi ltration is set out under the fo llo\\·ing 
headings:

1 . Rainfal l characteri stics. 
2 . ~ o il surface covering. 


]. Soil characteri stics . 


RAINFALL CHARACTERISTICS. 

Tilese characteristics a re intensity. drop 
:·ize ancl velocit1·. There are very few figure:> 
on inf-iltration ~111cler natural rainfall. nearly 
a ll ~ he work being carried out with artific ial 
rainfa ll simulators. R esults obtained wit i1 
these simulators may be criticised on the 
"TOtmds that the arti ticial rain is -imilar to 
~atural rain neithe r in intensity nor d rop 
.size nor in the variability of these t \\"O factors. 
This criticism may not be so very importan t 
as tlie " rainfall" usually u eel is of high 
intensity an d of la rg_e drol? size which com 
pares with the high tn~en s t ty- l ar~e drop stzc 
rain s whi ch produce htgh run-~ft . _L~I so the 
surface seal formed by the beattng ramcl rop · 
is furmed in the first few minutes of the.: 
rain and a nv lessening in in tensity after
wa rd s i . not going to affect great ly the 
in fi ltration rate. 

. \ number of attempts have been made to 
detem1ine drop size and velocity of \\"ater
clrops and raindrops. Lenard measured the 

' elocity of drops of diameters r.:2 -6.36 mill . 
by catchina them in a fan blast. He mea
sured dro1~ sizes by catching the drops on 
absorbent paper. Schmidt mea urecl t li e 
velocity of drops of diameters O.-t-3·- mn~ . 
with two discs mounted one above the othe·-. 
The upper ?isc had a smal~ sector cut it:.i ~ 
thro l!o·h whtc!l the drops passed to be cau, hL 
on al~sorbent paper on the rotating l_o,,·et· 
di sc. Mache studied drops photograph t ~all~: 
as did Laws(") in I 9 ...j.I.. ~\ resume_ot 
Laws' method and result IS gt ven belo'' · 

f tl ,·el ocir·: H e pre ents measurements o 1 ~ . ·, 
. cl - · -ano·ma fron. 1of fa ll ot \\"ater rOJ)S ot stzes "' "' · . . · · t 111 a;r 

I .:2,)-6.oo mm. cltameter fallmg 111 s \ 
from heirrht:; of 0.5 metre to :20.0 met r_es. .
- "' . · 1 reloct ty are tew measurements of 1 a me rop ' _ 

. I l f n e·tsuremeilLalso reported . H ts met 1oc o t ' 
is shown in Figure I. 

. . 1 at its focal 1A colh matmo- lens "·as P acec .
"' f tl e camera 1en::. .lennth from the centre o 1 ' _ 

- "' . 1 . o· on the came I :lfh ere was a comca casm, . r aht 
~~de of the l ~n s_ to shi~ld ~gams~n~1 ~ = ;~a:'';
I he shutter tunmg cleYtce " a a s 1pt _, 0turnec ato r j 1 -o h.r). S)rnchronous mo r . . ,

:J . 1 It · latm o· curreJ,t . r.p .sec. on a 6o-cyc e a ert ' "' . _ 
. le f rom a " ater T he chor)per chsc "·as mac . 

l · cbe · cltameter . staae recorder cha rt. I I -s tn . " _ 
"' t. 1 - tll e nm each sec r6 ~ ecto r · cut - mc 1 trom · . . .. 
.. · 4 · _ 7 · ·! The c!tsc " a:: tor nteasunn o· I !llch x s m e 1· f ,> 

"' ·? sec ·' 
l)aintecl black. Exposure " ·as - ·· ·. · ' 

. loped fo r maxtfga Super Pan P ress cle' e . 
mum cont rast . 

The imaae of each drop ap]~eare cl as a _pla i t: 
"'· •1 ·ahlwhts on e1t 1e1 of broken line clue to 11, "' . 

. 1 f 1 I \ "elocit)· " ·as cletenmnedstc e o t 1e c rop. 1 
. 1· ·t ce bet\\·een c ron by measurnw the c 1 an . . . 

. "'! J ]ae of the t n1111l tY .Images and )y 1;:now ec, . ,..., 
T he diameter could not be ~l e tenmnecl b v 
this method cl ue to the highltghts but wa :; 
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F ig. r.-1\'Iethod of m easurement of v elocity of fa lling water-drops. 

determined by either weighing a counted between drops fa lling 2 0 metres indoo rs a nd 
number of drops or by weighing and drying raindrops when diameter x velocity 1:> 


drops into flour (Bentley (')). Table I plotted . He has obtained velocities fu lly r 5 

below shows the results obtained from fall per cent. g r eater than th ose ·obtain ed by 

ing drops. He has obtained a good fit L enard and Schmidt. 


TABLE I. 
Velo~·ity after a Given H eight of Fall fo1' Drops of Various Dia/1/ ctcrs. 

H H eight. 

2. 0Dia. 0.5 I I.O !.5 2.5 3 ·0 4·0 5 .0 I 6 .oI 0.75 

2.65 1.2 5 
 4.2 1 
 4.803-15 
 3-52 
 4·56 +· 85 4·853-97 
 4·43 
1.50 4.1 8 
 4.822.76 3-26 
 4-50
3-64 
 5·25 5 -39
4·99 5 -47 


2 .84 5.8o !.75 5-IO 5-64 
 5 -92 
5-31
3·34 3·74 4 ·34 4·73 
2.00 2.8g 6.<) 1 
 6.1 5 
 6.304-92 
 5-29. 3 ·40 3·83 5-55 
4·47 
2.2 5 6. !4 6.42 6.632-93 
 3-91 
 5-07
3·45 4· 57 5·44 5·74 
z .so 2 .96 6.g2.'). 19 
 6 .6 7 5. 893-50 
 3-98 
 6.344·65 5·57 

2.g8 6 .0 2 6.895.28 6 .52 2-75 
 4- 72 
 5-69 
 7· r63·54 4·04 
3.00 6.683-00 
 5.8o 6. q 7.083-58 
 4-09 
 4·79 5·37 7·37 

3.6 r 6.823-02 
 6.253-25 
 4- · £2 5-89
4·85 7·565-45 
 7· 35 

3-50 
 3-03 
 5 .98 6.953·64 5-5 2 
 6.354 ·15 4·90 7·737 ·4° 

3.66 6.o64.1 8 
 7.883-04 
 5.58 6 .443·75 7-07 
 7-53
4·95 
6 .1 2 
 S.oo4.21 I 4 ·984 -00 
 6. 52 3-05 
 3-67 
 5 -63 
 7-65
7· ' 7 


R.2 r6.666 .24 7.854·50 3-07 
 3-70 
 5-05
4-2 4 
 5-7 2 
 7·36 
8.005.00 8 .36 3-09 
 3-72 
 5-II 6.33 6.774-27 
 7·505·79 
8. [ l6.863.10 6.405.85 7-6 1 
 8.475-50 
 4-29 
 5· r 6 3·74 

.).go 8.206.00 8 . .).) 3 .LO 6.<)45-20 
 6.46 7-69
4·3I3·75 

I I I I I I 
 I 

D = Diamet er in mm.; H = H eight of fa ll in m etres; Y = Velocity in m etres / second. 

Actual photographs have been made of 
drops by Edgerton and K ill en ("). These 
are very good photographs and show that 
drops are not tear-shaped but oblate at their 
ter minal velocity of fall. From Laws' 
results the heig ht req uired by a drop to 
reach 95 per cent. of the terminal velocity of 
fa ll may be determined. (Table II ) . 

JI6 

H eight to rea.ch 95 p eT cent. of T. V.F. 
Drop Size . Height. 

rmm. . . . . . . . . . . . 2.2 metres. 
2111111 . . . . . . . . . . . . .).0 " 

3111111 . . . . . . . . . . . . 7-2 

4111m. . . . . . . . . . . . 7.8 

" smm. . . . . . . . . . . . 7·6 
6mm. . . . . . . . . . . . 7.2 Fig. 3.-A heavy cov er of Rhod es grass on steep land with lucerne and wheat paddocks b elow. Gunnedah" 

.Research Station. 

IIJ 

T ABLE ll. 

F ig. 2.-A dense cover of native grasses on 25% slopes on the hill lands of the Station.I 8.o I 20.0 

+- 85 +·8 5 
5·5 [ 5 -5 [

<.i.oS6 .o8 
6 .58 6 .5 3 

6.90 7-02 

7 -22 
 7-+l 
7-50 
 7-76 


S.o67·75 
8.3 [7-96 


8. 15 
 8 .52 

::;,7l8.3 r 
f:.868. 46 
g .r o8.70 

8.86 9 -25 
<) .30
8.97 

9.or 9-30 




Drops of 5 and 6 mm. size take less height 
than 4J.mn. drops, 3 and 6mm. drops ar~ 
equal. This also holds for 98 pet: cent. <?t 
the terminal velocity of fall . Thts fact ts 
related to overshooting of the terminal 
velocity of fall, due to changes in shape n?t 
occurring concurrently with changes. 111 

velocity, the time being required for a gtven 
relative air velocity to produce the final drop 
s~ape corresponding to that velocity. 

From Laws' results the velocity of a drop 
falling from a given height can be deter
mined . Also they show that there is good 
agreement between velocities and drop sizes 
of artificial and natural rain after falling 20 

metres. 

However. rainfall is a factor that cannot 
be controlled directly; in any case it seem s 
that intensity of ra in or drop size may be one 
of the lesser factors influencing infiltration. 
A surface seal on the soil surface is formed 
rapidly under th e impact of raindrops and 
causes the infiltration rate to drop. Higher 
intensitv storms cause this seal to be fo rmed 
more r~pidly , but the time required to pro
duce the seal ·would very likely decrease at a 
decreasing rate with inc reased rainfall inten 
sity. l eal (") measured a run-off and soil 
loss and in filtrati on with a sprinkler system 
on a 2-inch depth of P utnam silt loam in a 
soi l tank 12 feet by 3.63 feet (rjrooo acre) . 
He found that infiltration was not affected 
by ra infa ll intensity. He means apparent!y 
the fina l in fi ltrat ion rate , for he states that 
the percen tage of run-off increased as t!Je 
rainfall intensi t:· increased , but at a decreas
ing rate. which . under th e conditi ons of hi s 
experiment, is the same as saying that the 

percentage of. in~ltration dec r ea ·ed a s the 
rainfall intensity mcreased . but a t a dec reas
ing rate. 

A lthoLwh the rainfall or its characte ri s t ics 
cannot b~ predicted or a ltered . it s effects 
can be m odified by attenti on to th e two othe!.· 
factors influencing infiltrati on ; nam ely. the 
soil itself and its cove ring. The manipula
tion of these two vari ables is discussed in a 
rren eral m a nner under th eir respective head
"' ings late r in thi s article. 

SOIL SURFACE COVERING. 
A covering of li ving and dead vegetat ive 

material increases infi ltration by p reventing
the pounding action ?f ra incl rO[?S · by increa-;
ing the time in whtch the r.a mclrops _rea~h 
the g round, a nd thus spreaclmg th e .tnne m 
which infiltra ti on can occur. a nd by lmprO\·
ing the surface condition o£ the soil. 

Smith and Leopold C) used a T2-inch by 
30-mch r a in s imulator in 19-1-2 01~ the P.ec~-> 
River watershed a nd showed a h1g hly Sig ni
ficant positive lin ear correlation bet\\·een 
final infiltrati on ra te and vegeta l density. 
They do not sta te h ow the dens ity \\·as 
measured, but. on th e small plot sizes they 
were using, it is quite probable that th ey cut 
and weighed all the vegetation on t he p lot::;. 

Osborn("), u sing a ra infa ll simulator i11 
1951, found that so il protecti on was co r
rela ted w ith eithe r \Y eight of cove r o r com
pleteness of the cove r . Table III shm\· s 
results from r8 plots on a deep . fin e textured. 
slowly permeable soil of th e E dwarcb 
P lateau . The resul ts are g rouped and aver
aged hy the r ange cond iti on class of tl!e 
cover and compare d with th e plot with th<: 
maximum cove r. 

T ADLE III. 
H"a!er Loss frolll Edwards Platea·u D eep UPland. averaqed by Ra nqC' Co ndition C lassC's. 

Range Condition ::\umber of Tota l Cover Effectiveness I\\'ater Applied! V:atcr Lo~t 
Class. Plots. p er Acre. of Cover. 20 i\Iin. front P lot . 

Pounds. Per cent. Inches. Per cent. 
B es t p lot I 

Good 6 
Fair 3 
Poor . .. 1 7 
Bare p lots 2 

8.378 99 
4.569 87 
2,1 31 83 

697 55 

2. 18 0 

I.98 30 
I .gi 48 
'2.0T 65 
2,f3 46 

One of the bare p lots was in the fa ir range condi t ion c lass, the other poor. • 

n 8 

- ----·---- ----~ -

Fzg. 4.- Stubble smoke out on the plain, while the Research Station tractor pulls a disc over stubble. 

He also states that amount of cover on 
the ground is more important than kind in 
protecting soil from ra indrop impact. 
.-\ !though there was some variation between 
plants of different g rowth habits, these di f
ferences were ma inly clue to different 
capacities to produce volume of cover . 

From the foregoing. it can be seen that 1t 
is necessary to keep the ground covered as 
much as possible, especially during the 
period of greatest expectation of hig h 
intea sity ra instorms. 'It was thought once 
that clean cultivation, with the conseq uent 
production of a " dust mulch", was necessary 
to keep clown weeds and g rasses, which 
reduced soil moisture through transpiration. 
l -lmvever, under this system. the soil sur
face structure was broken clown by ram , 
with eventual increased eros ion and 
decreased infiltration. 

To produce as much cover as possible, it 
is necessary, in the fi rst place, to recognise 
the land use classes; namely, cultivate so il 
on flat and gently sloping land, g razing 
land s on the steeper slopes and purely fo re;:;t 
usage on the steepest hill s. The R,'raz ing 
areas can be kept covered by pasture im
provf: ment and judicious graz ing, whiC'h 
covers rotation of paddocks, not overstock

ing, fodder conservation and controlling the 
rabbits. It is imposs ible to generalize on 
the practices for cultivated portions. clue t_o 
the diversity of crops grown. exc~pt that 11 
may be stated that mulching of some sort. 
more recently by sub-surface tillage, would 
apply in many cases. 

SOIL CHARACTERISTICS. 
The characteristics affecting infiltration 

are reviewed under the following head
ings:

(a) Antecedent soil moisture . 
( b ) Surface condition. 
(c) Texture. 

Antecedent so£l moisturc.- Smith . and 
Leopold C) . in their pre.viously ment~onecl 
arti cle. showed that s01 l mo~sture IS _as 
important as any other fac~or m governmg 
rate of infiltration. N ea! (") concluded, o;1 
P utnam silt loam, that the infiltration vari ed 
inversely as the initial so il 1:no i stur~. The 
effect of soi l moisture on mfiltratt ~n has 
been studied at g reat length in irngation 
practice, where it can be regu.latecl to on:e 
degree and is of paramount Importance 111 

determining how much and when Water 
should be applied . 
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Surface conditio11.-Ploughing or cultiva
tion has a marked effect on initial absorption, 
due to the large spaces produced. but not so 
much on the final figures. This is di stinct 
from a soil that has been harrowed and ;s 
in a very fine condition with a smaller per
centage of large aggregates. Going a stage 
further, a hard packed surface would shed 
practically all water falling on it. Breaking 
up of scalded patches in the south-west and 
west of New South \Vales has increased 
infiltration and encouraged pastm·e g rowth. 
A broken soil surface offers resistance to 
the flow of water. thus reducing its veloc it)' 
and increasing infiltration. A lso the numer
ous large spaces and clods increase the time 
for the formation of the surface seal. The 
effect is magnified if the ploughing or culti
vating is carried out on the contour so as to 
produce a series of ridges to clam up the 
water for a longer period than if the plough
ing is not done on the contour. 

Texture.-In general there is a decreas,~ 
in inllltration rate with increase in clay con
tent of the soil. Smith and Leopold (' :1 
found that the rate of infiltration showed a 
highly significant negative correlation with 

the dispersion ratio, amount of d isper ed 
clay and silt plus clay. The sr1. clay s howed 
a significant negative correlation with the 
final infiltration rate. The di spe rs ion ratio 
is a ratio used by M idcll eton ("') in 1930. 
and expresses the ratio, as a percentage, oi 
silt plus clay obtained by di spers ion by hand
shaking, to the total silt plus cla v obtained 
by mechanical analysis. · 

The decreasing infiltration rate due t'l 
increasing clay content may be brough·: 
about by washing of soi l coll oids into the 
pore spaces of the soil , swelling of the so il 
colloids and by the very size and shape o f 
the colloids themselves. Clay particles an: 
crystalline with a platy or rod-like fo rm and 
being small they can be packed much mo:·(' 
tightly than silt and sand and by this close 
packing reduce the pore space of th e soil and 
hence the infiltration rate. 

Tile saturating cations can have a marked 
' effect on the behaviour of the clays and con

sequently on the in fi ltrat ion. \Vhere calcium 
is· the dominating saturating cation , granula 
tion of the clay occurs, producing a relatively 
greater pore space than if sodium is the 
dominant cation . The sodium ions peptise 

the clay, reduce granulation and, by corol C)
lary, decrease the pore space and the infiltra
tion. In the P unj ab irrigation ditches have 
been sealed by treatment with sodium ion. 
In general, it should be the aim in agriculture 
to keep or produce a calcium clay especially ( ") 
on the heavier types of soi l. · 

SUMMARY. 
This discussion has dealt with the prob

(')lems of obtaining an artificial rain which 
approaches natural rainfall, has presented 
the conclusions of some workers on the 
effect of surface cover on infiltration ana (")pointed out some of the physical and 
chemical properties of soils which influence 
infiltration . There has been also a very 
general reference to agricultural practices 
which would increase infiltration . (") 
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SOIL EROSION IN THE CAMDEN 

DISTRICT 


BY 

K. G. BEIRKE, B.Sc.Agr., Soil Conserva tionist. 

T l-IE. Camden District, situated some forty su ffic ient fodd er- mainly oats dming th e: 

. mdes from Sydney, is one of the oldest \\·inter a nd sacca lin e a nd J apa nese mi llet in 


agncultura l di stricts in _-\ustralia. O rigin  the summer. 

a lly the main industry was wheat a ro,,·In o· 


The lack of suitab le bottom la nd in nJ u:; tto provide grain fo r th e infant co l ~ny an d 
cases has fo rced dairymen to extend culti '.' :J.large tracts of . teeply undulating country 
t ion to t he s lopes . many of \\'hich a r e tnu w~re put under the p lough , t he culti vation 
steep fo r safety. T hi s condi tion is fu r the1·bemg clone with bu llock teams \\'Orkina up 
aggravated by the practice of usi ng th e :;am car:d dO\~n t he hill s on the old sq uare sy~tem 
l<!llcl for th e sa me crop a lmost year after\ntl: .which the early Engli sh settlers were so 
yea r rest ing t he landfamdtar. The old hal f-cha in lands can stil l without t ho ug ht of e r 
r etu rning . at leas t in part, th e nutri en ts be seen to thi s day, many of them being I10\\. 


marked by severe gullying. 
 which have been taken from the soi l by the 
cereal fodder crops. Combined w ith over
stocking. s uch p ract ices have led to theHowever, due to the se rious attack · by 

'': heat rust and the discovery and O])en in a se rious eros ion of t he mid cl le and upper 
of the safe d . · "' s lopes throughout the di str ic t . . r an more extensive western

1w lea~growmg a reas, which fo llowed th e 
cro~smg of the Blue ~ountain s in r8r3. FACTORS INFLUENCING EROSION. 
there was a change dunna the middle years
of th 1as t "' The maj o r factors inAuencing erc sion e centu ry to horticulture-main lv 

a rev.egetab les-and da irying to suppl y th~ 
ydney market. I. Soil-including type, condition , and 

othe r p hys ical properties.
_Despi~e ~he fact that the a veraae annual 

2. Rainfall - particularly t he in cidence r <;tmf~Il IS m the vicinity of 30 i~ches, the and in tensity.~I~tn~t does not lend itself climatica lly to 
3· Management-the general fa rmin g·a.a 1~ymg as- well as most coastal a reas with a 

and stocking procedu res which eitherS1111! lar ann ual rainfall . This is clue to the 
encourage or di scourage the g r owth of an~ac~ that the rain is of summer and autumn 
adequate and continuous vegetative cover.lllCJ~ence, ~·vhen nearly a ll of the annual rain


fa ll IS rece1ved. while the winter and sprin ~:r 
 The three are inter-related but are dis-
months a re u ua lly dry and th e smali cussed separately . 
s~.owers accompa~1ied by severe westerl y 
"' JJ:ds . _ -r:hese 9 L11 ckly dry up what scanty 
I:lo istm e 1s ava llab le. rendenng it ineffec SOILS. 
t ive. Pas_ture g rowth is therefore brought to Erosion is gO\·e rnecl by physical rather 
a sta nd stJH and g rass co:'e r d ried off by than by chemical properties of soil , though 
~eav): fros ts . ~he resu lt 1s a s harp decline t hese la tter can a nd d o affect som e of the 
m n111l~ produc_ll1g ~apacity of the pasture. physical characterist ics. A chemicall y poor 
E : ten 1ve grazmg 1s prev~nted to. a _large soil will not permit the g r owth of an adequate 
exte~1t by the . n_1a ll a reas ot the maJonty of vegetative cover . the r oots of which 
holchngs. Th1 s In t urn necess itates continu ma rkecl lv affect the physical condition of tr:e 
o us and inten s ive c ropping to produce soil. Structure. texture. water holding 
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Fig. I.-Portion of a bare cultivation paddoc k on a steep slope in t he Camden dist ric t showing the fi~st 

s age of rill erosion. • 


capacity and infiltration rate are t he most T hese soils a re g nerally of poor struc
important physical cha racte ri sti cs from the ture and have a fine texture. both cl ue to a 
erosion aspect. ve ry high percentage of cla ,·. This cleriYe:'

fro m the parent material. \ \ ' ianamatta shale. Usually structm e and texture operat ::
a sed im entary rock formed from claystogether . A well st ructured so il with poor 
deposited slowly in a former lake or coastaltextme \\' ill ·not be liable to erode as quickly 
lagoon. As a resul t. the soils a re ~Ib j ect to as one which posesses neither of these qual 
evere surface sea ling by the fi ne clay ities. or one \\'hich has good texture but poor 

particles. s tructure. The structure of a soil is the wav 
in which it ,,·ill crack and break cl own uncle.r 

Tjlpes of E rosion.natural drying out. It is known to farmer 

generally as tilth and is one of the most Five main types of erosion occur in the 

important properti es of the soil in that il Camden dist rict-sheet. rill. gully and ,,·i m: 

inAuences aerat ion. moisture. heat . perme erosion. and mass land movem nt. 

ab ili ty . and ,,·ater holdi ng capacity -a \\'ell 

<i liability to erosion. In turn . it is governed (a ) S ha t erosio n. 

by the presence of colloidal matter such a · 
 Sheet eroded areas occur ,,·idely th roug~l
clay and humu s materials w hich b ind the out the cl istri ct on both cultivat ion and pas 
l~ n e r particles into ao·gregates . Perhaps the ture land where the surfac so il is unpro
best test of structure is the test {or water tected. U.-ually sheet e ro. i o~1 i- asso~i ated
stab le aggregates. with a shall ow surface s01 l overl ymg a 

I n this light . the soil s of the Camden D is  heavy subsoil or ha rd pan produced by con 
t r ict qnnot. ior th e mos t part . be regarded t inu al ploughing to the same depth. 
as having a good structure. a they nearl y all 
tend to pack cl own hard after · rain. even u ceptibi lity of the s il s in the Camclen 
\\·hen cultivation has produced good sur .. di stri ct is clu e to the presence of clay close 
face aggregation. whi ch must be reaarcled to the surface and a defic iency in o rganic 
therefore as art illc ial. matter. 
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Erosion of this nature is demonstrated 
by the accumulation of material alono- the 
fence lines or wherever run-off has "'been 
slowed down. This is the first stao-e of man
made erosion. and if the warning., signs are 
neglected, serious damage soon follows. 

(b) Rill erosio11. 

A further step beyond sheet erosion, is 
~he development of small rills which occur 
m more or less parallel channels. These 
are not very deep, and in the early stages 
can be r~moved by ploughing. Rilling be· 
fomes evident mostly on sloping land which 
1as ~een cultivated with the slope. and is 
especially prevalent on sloping areas sown 
to row crops such as peas. Overgrazec! 
P.~~-ture and fallow land are also subject to 
n. 1ng, and, if neg lected. or if !)louo-hin o· 
Wit11 the 1 · "' " era ' · s ope Is continued. serious gully 
1 ::. Ion s?on develops. Rill erosion is the 

c anger SJO"n a . . . 
control 1 "' ne1 It IS at th1s stage that 

. neasures can be emploved most econom1cally . . . J,1ado•)ted •m ' a c 1~nge m farmmg methods 
pre~ent d o_re eas ily, and further damage 
is bett e Without much inconvencience. It 
than t~r to_farm on the contour at this stage 

Wait until large gullies develop. 

(c) Gul!'y crosic11. 

Provided the trend is not checked in the 
earlier stages, this, the final stage in the 
degeneration of arable land, can quickly 
engulf large areas resulting in the complete 
loss of production from the land so affected. 
Gullies generally develop up the slope from 
the lower boundaries of the paddock wher-: 
the run-off has reached its maximum erosive 
capacity, and their spread can be ve ry rapid 
clue to undercutting and latera l collapse, until 
an intricate pattern of continuously co ll aps 
ing gullies develops. 

Large areas of the arable and pasture land 
of the Camel en district have gone ou t of pro
duction due to widespread g ully ing. 

(d) W illd crosiou. 

Is not widespread but does occur O il the 
limited ar-ea of light sandy soi ls and also Oil 

the crests of hills of heavy soi l area · . 

(e ) jJ1ass la11d move111ents. 

During the last fevv yea rs the phenomen
allv wet seasons have caused a number o[ 
larl'dslides which have damaged fairly large 

F ig. 2. - Showing damage to unprotected cultivation land on steep slopes. 
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Fig. 3.-Reclamation of eroded land. The firs t stage is 

Fig. 4.-Heavy equipment preparing land for soil conservation work. 
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areas of sloping land . H owever landslides Being of the summer type, th e ra infa ll 
as have occurred of late appear to be les.3 usually comes in sha rp t hunde rstorm s in 
seri:::ms t:1an they would seem at first g lance which the precipita tion is of h igh intensity. 
as th e vegetative cover has not been removed, U nder such conditi ons th e a lready d epleted 
though broken, and should recover with the surface is in a particula d y susceptible condi 
r eturn of normal yea rs if kept free of stock tion because of ove rstocking, or being ba re 
to ensure recovery. in fallow fo r crops, or j ust fo iJowing ha rvest . 

RAINFALL. T he surface is quickly compacted and the re 
RJ.infall is not the cause of so il loss, but is quick run-off of silt-cha rged w ater to 

rather is it one medium by which soil is scour the land . Even wh ere som e cross 
lost. Soil which is in good condi tion wit i1 slope working has been done, there sti ll 
a good structure and absorptive capacity remain ready-made chann els in the fini sh- · 
should be able to take up almost all the rain out lines along fences, a nd it is here that the 
which falls on it . Soi l on which there is a worst damage occurs. T he only safe way to 
good vegetat ive cover should also remain prevent erosion und er such conditi ons is tostable under any rainfall. It is only where 

farm sloping lands on the contour and wherethe soil has lost its cover or is in a poor 
necessary incorpora te a sys tem of g radedcondition that erosion is likely to occur. 
diversion banks t o divert the excess waterO n paper, Camden appears to enj oy a 
safely to a prepared~ well grassed , waterwaygood rainfall , as its average annual rainfall 


is approximately 30 inches. This is shown 
 or natural disposal a rea and thence to clams. 
in T able r. One would therefore assume if r equired to in crease fa rm water suppli es. 
that the district could carry dense cover of 
the better type pasture plants, including T ABL E I. 
such species as ·w hite and subterranean 

A vemge Annual R a·in fall-Cam.den D istrictclover and the soft g rasses such as perennial 
as Average of T en Year C31cles .rye and Vimmera rye grasses. H owever. 


the greater part of the rainfall is received 
 Years. Inches . 
dur ing th e first part of the year in late sum 1894-1900 2 9-45mer and autumn, while the winter falls a re 1901-1 910 22 -47light and a re accompanied by boisterous I9 ll- I920 3 1.94wes_terly winds which quickly dry out the I921-1 930 30.14 
s~tr tace to render the precipitation ineffec 1931-1940 30-42t tve. D rought resi stant species such as 

1941-1950 2 9 ·95lucerne and Phalaris tuberosa are therefore 

favo ured. 


T AilLE II . 

A verage M onth.ly Rainfall-Camden District as Ave?'age of T en Y ear Cycles. 

R a infa ll in P oints. 

Years. 

J a n . I Feb . IMar. IAp ril. IMay ., June. \ July . , Au g . ISept . , Oct. I Nov. I 
Dec. 

. 
1894-1900 
190I- 19 10 
19II-1920 
1921-1930 
1931  1940 
1941-1 95 0 

.. . 37!.4 

... 250 .1 

... 367-3 

.. . 274·6 

.. . 374-6 

... , 309·3 

213.8 
243-2 
196.5 
316.2 
335 ·5 
314 ·3 

346-9 
22 5· 4 
407·3 
29!.1 
287·3 
27 !.2 

21!.4 
220.7 
267.2 
319.0 
342.2 
272 .0 

275-6 
126.0 
199-7 
244 ·6 
154·7 
325.1 

319 .1 
89. 1 

197 ·3 
324.6 
155·7 
393 -2 

322 .0 
31 5 .6 
323.6 
274 ·2 
206.9 
125-7 

222.9 
199-5 
113·7 
1!7-7 
15 !.5 
11!.1 

125 .0 
u 8 .o 
162.4 
153 ·0 
224 .6 
161.2 

J 50 -7 
206.1 
240.8 
19 7·8 
189 .6 
183 ·3 

19 5 ·5 
99 ·5 

253·6 
295 -0 
287·5 
295 -6 

190.9 
282 .7 
368.5 
255 ·7 
332 .0 
298 .7 

189 4- 195 0 ... ,324 ·5 1269  9 304-9 272 .1 220 .9 246·5 26 r ·3 152 ·7 157 ·4 194·7 237-8 288 .1 
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Fir;,. 5.-Camd en land ruined by unch ecked erosion. 

T he main problem with which we arc· 
faced is to ensure that most if not all of the 
ra in which fall s onto any given piece of land 
is retained there and not a llowed to be lost. 
vVhen the water is kept on the hi lls it is 
kept wh ere it vvill clo the most good, as not 
only will it permit the increased growth of 
pas tttre on the slope . but also on the lowt: r 
g round clue to the increased supply of 
mostu: e seeping evenly and slowly throug!1 
the so1l. As a result a progress ive improve
ment in the density and effectiveness of the 
veg-etative cover can be achieved. 

MANAGEMENT. 
U nder da irying conditions ex i ting in the 

Camclen d istrict. management. o r rather th e 
lack of management, has an impo rtant bear
ing on the presence of erosion. Because of 
the ::-mall ar ea of the average holding, and 
the associated climatic condit ions. a ll the 
yea r round grazing is not economical in 
te rms of milk production and so crops have 
to oe g rown to provide suffic ient supple
mentary fodder . So great is the need fo r 
these crops . that paddocks a re often put 
under the plough year after yea r without 
rotation. a procedure which ser iously 
depletes the soil' s fer ti lity, already lowere(J 

by almost a century of continuou.:; 
cultiYat ion . 

\1ery often sloping cult ivation paddocks 
are left without satisfacton · afte r-treatment 
thus leaving the soil susc-eptible to \\'ash , 
especially where heavy stocking is employeJ 
to eat out what crop residue remains and 
cause compaction of the urface. In thi s way 
the soil is left bare. unprotected. and in 
cond ition conducive to accelerated run-off 
and erosion . B owever . if renoYated either 
by mechanical or vegetat ive mean s, " ·orn 
out land can. bv careful building up and 
manuring, sti ll 1j roduce a good g rowth of 
pastu re where it " ·as not able to produce ~ 
aood crop. T his i · one of the main reasons 
,,·hy rotational cropping and grazing ha,~e 
proved successful. hecau e each .paddocl.<. 1s 
spelled peri odically and has 1ts fert_tht): 
bui lt up b" the addition of the anunal 
ma!1ures. prov ided use is made of the pasture 
harrows to en ure the retur n is more or les · 
uni form. T hi s practice helps to improve t he 
chemical and physical p roperties of the soil ; 
it wil l minimi ,·e the ri sk of erosion ; increa e 
the soil's abi lity to ab orb moisture and leave 
the soil in a better cond it ion to respond tn 
the use of superphosphate and lime as top 
dress ing 
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Improper management is largely to blame 
for the erosion of grazing land. Too often 
the protective cover of timber is removed 
from hills which are too steep to be grazed 
safely, and too often is overstocking and 
exploitive grazing practised. Unfortunately, 
this is the legacy of farms too small to be 
economically productive. Even the best oi 
the native grasses will not stand consistently 
heavy stocking and soon g ive way to less 
valuable species. These in turn quickly thin 
out, especially on the hillsides and expose the 
soil. The result is that an excessive amount 
of water flows over the hill lands and over 
the pasture below and carries with it large 
amounts of clay material to seal the surface 
a_nd suffocate the vegetation. In a short 
tim~ _these bare areas spread wit.h great 
rap1d1ty. Notwithstanding the abnormally 
good seasons we have experienced during 
the last few years the bare areas have sprea~J 
to an alarmmg extent. A reduction in the 
~~<?eking rate in the early stages can alleviate 

1IS ~tate of ~ffairs to some extent, when 
com_bm~d With rotational g razmg or 
cultivatiOn. 

METHODS OF CONTROLLING SOIL 

EROSION. 


The control of e~os ion is possible by two 
~~ans, (a ) vegetative and (b ) mechanical. 

. e _two are usually interdependent in this
d1stnct. 

(a) V egetative Control. 

The sole use of this method is better suited 
to areas with more favo urable seasons than 
those experienced in the Camden district 
~here there is always an element of climati c 
n sk._ S<?me measure of success may be 
obtamed If the affected area is treated in the 
early stages before much soil has been lost 
but re~O\'ery is a relatively slow proces~ 
except 111 abnormal seasons. However con
trol by this method can be achiev~d in 
favoured areas which can be readily fenced 
off from stock. U nder these conditions. 
treat~nent such as stri p plantinrr with couch 
o: k1k~:yu grasses with liberat applications 
ot fer tili ser o~ farmyard manure does give 
good cover fair_ly quickly. The encourage
ment of :vegetative cover is particularly sati s
factory m small shallow gullies which still 
retain some moisture, but as th ese grasses 

produce their ~naximum g r ow th. during the 
summer and little or none dunng the r es t 
of the yea r , they do not ensure a complet~ 
cover in a short space of time, nor do they 
completely stop the onrush of water oYer 
the <Jrea. 

O n the whol e thi s m ethod is not very 
satisfactory or effective unde r local condi
tions and should not be used alone when 
large areas a re to be treated . The main 
disadvantage is that the run-off is not 
arrested and the g rass can be covered by 
silt material and suffocated 0 1· e lse the roots 
or sods undermined and washed away. 

( b ) Mecha.nical Co utrol. 

T he utili sation of thi s m ethod enta ils the 
con s~ ructi on of contour furrows with an 
associated system of g raded diversion banks 
to carry excess water from the area under 
treatment. 

A quicker and m ore successful resul t_ i:; 
obtained for two reasons ; fi r stly, ex cessn:e 
run-off is diverted and is prevented from 
causing damage, and secondly the level pas
ture furrows open up the soil giving better 
aeration , and hold all the wa ter w hich fa lls 
on the area, thus retaining m oisture where it 
is needed most. In this way the furrows 
are increasing the effectiveness of the r a in
fall. Under these conditions better type 
grasses can be introduced into the pasture. 

U nder Camden conditions pasture furrows 
are designed to have a capacity of one cubic 
foot per lineal foot. They are usually con
structed on a vertical interval of two feet. 
\ \ There, however , the degree of slope is gentle 
enough to permit it , vertical inter val can be 
altered accordingly but it is the usual 
practice . to adhere to tw? fe_et vertical 
interval If bare eroded· land IS bemg treated. 
Heavy earthmoving equipment is usually 
employed, but if the landholder constructs 
furrows with hi s own machinery , It Is most 
essential that the furrow s be surveyed to 
ensure they are as level as possible. otherwise 
serious damage is likely to r esult . Moi·e
over, the furrows themselves should be 
checked at regula r intervals with small 
blocks of earth thrown up w ith a shovel, 
especially on either side of small natural 
depressions and old guJly fill s . Treatment 
in this manner will protect any weak spots 
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F ig. 6.- F ormerly eroded land protect ed by level pasture furrows. 1 his area neJ.r Camden . once 
v irtually useless, is now a lmost complet ely recla imed . 

by decreasing the volume of water which 
may escape through a break. Damage to 
lower furro ws will be minimised as well. 

The basic principle of soil conservation 
work is to check run-off at its source, namely 
the top of the slope. If it is not possible 
to do this. by virtue of another property 
being upslope from the area _to b~ t reated, 
the construction of surveyed diversiOn banks 
becomes necessary to dispose of the excessive 
flow of water in order to protect the under
lying furrows. A satisfactory bank is one 
which has a g rade of not more than I per 
cent. and not less than 0.5. per cent. HO\·Y
ever, in every case the bank must discharge 
into a well-g rassed disposal a rea, such as a 
natural drainage channel or a car~fully pre
pa red ·waterway of level cross sectwn. 

Where the surface soil is hard and com
pacted . it is advisable to ri p bet,~een the 
furrows to permit greater aeratiOn and 
maximum penetration of rain . T he area 
should be sown either immediately before 
the furrows are constructed, where a large 
area is under treatment, or during the ope r:.~
tion when only the furrows and their 
immedia tely surroundings m e sown. If, 
however, the area is cultivated and sown 

before furrowing, sufficient eed should be 
retained to sow along the furrows. E qually 
good results can be obtained from sowing 
along the furrows and on the r ipped area 
after the furrows have been constructed. as 
the soil will fret ciO\m to cover the seed 
naturally to an optimum depth, particularly 
where small seed is involved. This grassing 
of furrows will greatly assist their consoli 
dation and ensure maximum retention of 
moisture. 

Because the mai n pa ture growth occurs 
in the summer and autumn, the follov,·ing 
mixture gtves good results :

6 lb. R hodes gra s 
2 lb . lucerne 

8 lb. Japanese mi llet. 

The millet should be sown as a cover 
cron with r c-wt. superphosphate per acre. 
F rom about late October appears to be ~he 
best time to sow this !11L'Cture and sowmg 
can continue until January if necessary. 
Followinrr rain there should be good growth 
producel' during the summer and early 
autumn. T o permit the g rass to produc<: 
good cover, the area should be kept free ot 



stock for a period of twelve months, includ · 
ino- the exclusion of rabbits . Should the 
ar~a be partly grassed before furrowing, .this 
resting period need not be so long, prov1ded 
it is given only light and well spaced graz
ings and is otherwise managed carefully. 

A well balanced cover results from the 
lucerne and Rhodes grass which is itself a 
very valuable pioneer species in tl:is distr~ct. 
The J apanese millet, being a relatively qwck 
a- rower will provide ample protection for the 
~oung ~hoots of the other two species: Once 
established, Rhodes grass can w1th stan~l 
fairly heavy grazing, with the proviso that 1r 
receives periodic spelling and is allow~d to 
seed which it does very freely and vigor
ously. This mix ture has proved reliable in 
the reclamation of eroded land and, if 
stocked judiciously, will ensure good milk 
production. Another feature is the great 
bulk of feed produced, even when the pas
ture is kept fairl y short ; hence a good supply 
of humus can be returned to the s.oil peri 
odically by the rotting clown of the unused 
plan t material, especially during the winter, 

to build up the organic matter content of 
the surface soil and also provide an excellent 
seed bed for other species whi ch can be 
introduced later. 

If a pasture is being sown in the autumn, 
the follovving may be used :

2 lb. \ iV immera rye grass 

2 lb. subterranean clove r 

with 30 lb . oats and 4 lb. purple vetch as 
a cover crop and again I cwt. superphos
phate per ac re. Fi owever , as these species 
depend on good spring rains fo r satisfactor y 
growth, a certain amount of ri sk is taken 
and, as th e winter and spring a re generally 
dry in the Camden di stri ct , the chances of 
fa ilure a re rath er high. • 

It is very important to maintain the fur
rows in good condit~on to permit them to 
control run-off effectively. O nce they have 
been consolidated, and the a rea well grassed, 
it will not matter if the furrows overtop 
occasionall y during a severe storm. 

However, continual furrow maintenance 
pays dividends, particularly where gullies 
have been filled or in very wet years. Areas 
should be fenced off from stock and rabbits 
to allow good pasture establishment; kept 
free of rabbits at all times ; grazed ca refully 
and spelled periodically, more particularly 
at seeding time. 

CONCLUSION. 

Large areas of land in the Camden dis
trict have been rendered useless by severe 
sheet and gully erosion. This erosion is con
tinuing on many properties and is adversely 
affecting land situated lower down the 

slopes. Control can be attained bv vegeta
tive and · mechanical means. • W here 
mechanical control is employed, re-sowing of 
the treated area must be undertaken and it 
is imperative that proper care and manage
ment of the earthworks be maintained to 
ensure complete protection. vVhenever fur
rows do not work satisfactorily, the cause 
can always be traced to the lack of attention 
and repair. Regular topdessing with super
phosphate is advised and applications of lime 
or dolomite should also be of assistance in 
preserving a good vigorous vegetative cover. 

Careful livestock management and t he 
elimination of rabbits are essential. 

Fig. 7.- Pasture furrows used to prevent t h e onset of erosion a nd increase cover. 

ERRATA 

In Vol. 8, No. I, there a re errors in Table I, page 32. The figures m this t able should · 
r ead: 

15 1 Ewes (ab out to la mb} 8 June1:1
20 Aug. 23 vVeaners + Bull 7 

23 vVeaners + B ull 227 
282 Cows + I Calf 8 

148 Ewes ·+ L amb s 31 I~· 
23 Oct . 84I Cows + Calves 

88 Cows + Calves Nov. 9 3 
89 

309 
175 E>~es + L~·mbs I Dfc. rt 
127 Sheep .. . I 13 

I 29 
I 5 Jan. 

200 Sheep . .. 12I 
I79 Sheep ... 19 

10 
2I 

July 
Aug. 

33 6,237 
168 

3I 9 1,5!2 
31 3 48 
~0 Oct. 40 ?,400 
31 8 2,624 

5 Nov . 2 1,584 
I5 7 5.544 

I Dec. I 792 
13 13 3·406 
22 .. 9 I ,143 

I J an . 3 381 
8 3 381 

I 5 3 6oo 
23 4 31 6 

On page 33, Fig. 5 should read Fig. 6, and vice versa. 

On page 35, Fig. z should read Fig4 3· 

On page 37, for Percentage Ground Cover (Total) ,. P < .os should read P > .os . 




BOOK REVIEWS 

WATER, LAND AND PEOPLE 

Br:R:"\ARD FRANK and ANTHONY NETBOY: 

A N interesting book on resource conserva
tion has appeared in Frank and Net

boy's "Water, Land and People". 
It is not an arresting publication for those 

who have already delved into conservation 
literature; no new princpiles are enunciated 
nor are conclusions reached which are any 
more startling than many already published. 
However, it remains a well set out rationale 
for integrated watershed planning on the 
broad scale. Although written about the 
United States, it offers a challenge universal 
in its application. The book is attractively 
written, if flavoured with occasional hyper
bole and rather dramatic presentation. This. 
of course, may be expected from authors 
possessing a strong sense of mission and a 
keen eye for converts. Nevertheless the 
book is quite well documented and f~eelv 
sprinkled with authoritative statistics. 

Part I deals with "The Problems". It sets 
out various deficiencies and surpluses detri
mental to national life. The lack of stable 
strea171 _flow necessary for irrigation, hydro
electnclty, u_rban supply and navigation; the 
damage attnbutable to floods · the deteriora
tion of soil structure and f~rtility, of pas
tu_re and woodl":nd ; the declining fish and 
wild hfe population; these are all appraised 
and shown to be of great national moment. 
The relationship of watershed mismanage
ment to these and other ills is closely 
demonstrated. 

One cogent e;xamp_le might be quoted 
briefly. Companson IS made between the 
adjacent communities of Farm.ington and 
Centerville in the State of Utah. These 
towns are situated at the base of the Wasatch 
Mountains, each below comparable drainage 
basins . 

Farmington suffered so severely from 
floods over the period 1923-30 that the com
munity became virtually bankrupt. Or
chards and crops were destroyed, valuable 
land was despoiled, homes were smashed 
and public communications damaged. So 
great was the public outcry after the 1930 

New York, Alfred A. Knopf. Pp. 331. 

flood that a commission of scientists was 
appointed to examine the underlying causes 
of the catastrophe. 'f.he commission found 
' 'that the great bulk of the flood :vaters 
originated on areas near the mountam top 
vvhere the plant and litter cover had beeh 
destroyed or reduced and the soil eroded and 
compacted". · 

Centerville on the other hand, suffered 
no significant damage. Centeryille Creek 
continued to flow clear and relatively stead
ily over the same period. lnte~preting the 
warning signs correctly, the SIX hundred 
villagers had purchased or leased the upper 
watershed lands, kept cattle off part of the 
area until regeneration was effective, and 
arranaed for light grazing only by the 
owne;s of the remainder. 

Part 2 is entitled "Water Economics". It 
indi::ates the heavy expenditure necessary to 
meet the water needs of an expanding com
munity. It is again emphasised that river 
and land programmes must be integrated 
if the costly mistakes of the past are to be 
avoided. 

Part 3 considers various solutions offered 
by the engineer, the agrostologist, and the 
forester . The piecemeal and insular 
approaches adopted by some engineers meet 
with trenchant criticism. The authors main
tain that the tendency is to deal with symp
toms rather than causes, and that permanent 
conservation of natural resources rests 
fundamentallv with the use of the land. The 
engineering · achievements of TVA are 
indubitable, but the success of its land 
improvement programmes have been of a 
minor order in comparison . 

Some of the drawbacks to the construc
tion of large reservoirs are enumerated. It is 
pointed out that large scale interference 
with a river inevitably creates its own pro
blems, e.g., the construction of a dam, 
effecting in consequence a reduced carrying 
capacity of a river, may induce serious sedi
mentation problems further downstream. 
The possible value of a reservoir must be 
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evaluated not only in terms of the economic 
return expected but against the possible 
uprooting of communities, inundation of land 
and despoliation of fisheries. 

The authors present a case for the estab
lishment of a single authority for river basin 
development in any region. The internecine 
warfare between various governmental 
ag~ncies over developmental plans for the 
Missouri Valley is illustrative of this point. 

In conclusion, the authors appeal for a 
more synoptic view of resource conservation. 

SOIL EROSION IN NEW ZEALAND. 
K . 	B. CuMBERLAND. Whitcombe and 

Tombs Ltd. Pp. 228. 

"Soil Erosion in New Zealand", by K. B. 
Cumberland, will have many points of inter
est for the professional and lay conserva
tionist alike. 

As a geographer, Dr. Cumberland is 
peculiarly fitted to the pioneering task of a 
reconnaissance survey of soil erosion in the 
Dominion. His approach is that of a 
regional synthesis of the different elements 
which go to make up the totality of the land
scape. Eight erosion regions are differenti 
ated on the basis of varying geomorphic, 
ecologic, climatic, lithic, pedalogic and land 
use features. The author maintains that 
each region requires consideration as an 
entity, and that conservation methods parti 
cular to each must be found and adopted. 

His reconnaissance indicates that soil 
erosion is of widespread occurrence and 
severity through New Zealand. The 

· Dominion, even more than Australia, 
depends upon products of the soil for her 
~conomic and social stability. Secondary 
mdustry has developed to a lesser degree, 
and thus improverishment of the soil im
plies even greater consequences than in this 
country. 

:rv:rany New Zealand erosion forms are 
common to Australia, although the emphasis 
ma~ fall in different places. The cultural 
hentage of the two countries is similar, and 
the pattern of exploitative land use has 
formed in the familiar lines of over-clearing, 
burning, cultivation of excessive slopes, 
over-stocking and wasteful mining pro
cedures. 

Pasture and forest, rather than agricu~
tural land, form the basis of ew Zealand s 
primary industries, and thus. her conserva
tion problems rest largely wtth the former. 
Steep and precipitous topography, ?ften 
coupled with high rainfall and relab~ely 
infertile areas, might well da~mt_ the - ew 
South vVales Soil Conservatt<;>r:tst, accus
tomed to more genial condttwns_. _ For 
example, coping with a three-day ramtall of 
40 inches would be no eas:r matter. How 
ever verretative regeneratiOn under th~se 
circ~mst~nces may be_ a _simpl~r question 
than in some of the semt-and regwns of New 
South Wales. 

Soil erosion in New Zealand o~curs in a 
great diversity of forms, some r_eg1onal~m
binations of which may be umque. f rg_~ 
areas are subject to mass movement o sot 
in different variations of flow, slump and 

. . In thet'r more accelerated forms,
s1tppmg. 	 · b d
these occur on land cleared of tlm er an_ 
subj ect to frequent burning. The magm
tude of this problem is considerable; and t~~ 
phenomenon ·would appear most difficult 
arrest and counter. 

The book is chiefly a descr~p~ive study, 
and as such is an excellent additwn to con
servation literature. However, Dr. Cumber
land concludes with an approach to conserval 
tion measures. These latter cl1apt~rs re:rea 
the magnitude of the research a_nd mvestigak 
tion necessary before a co-ordmated attac 
on the grand scale can be made. 

One affirmation the author m~k~s, t:J:at a 
decrease in the sheep/ cattle . ratio ts htghly 
desirable. is 	 well substantiated by New 
South Wales ex perience. 

A ppendices on the g;eo_log ic, . climatic , 
vegetal 	and soil cha ractenstJcs wh~ch aff_ect 
the incidence and morp~ology ~f so~ eroston 
in New Zealand form m terestmg mtroduc
tions to 	these subjects. 

Dr. Cumberland's thesis is vivid_ly and 
concisely presented. . Th~ ~ermmology 
throurrhout is 	necessanly sctenttfic, but the 
layma~ 	will find assistance from a glossa~y 
and from the excellent photog raphtc 
illustrations. 

L. R. 	HuMPHREYS, B.Sc.Agr: , . 
Soil ConservatJOmst. 

133 




FOREWORD 

BY 

E. S. CLAYTON, H.D.A., Commissioner. 

SOIL conservation activities are designed 
primarily to prevent erosion and thereby 

achieve stability of the land used in farming 
and grazing, and stability of the streams and 
underground water resources. The prac
tices and systems are designed to give full 
use of the available soil, pasture, forest and 
water resources within their natural limita
tions, but conserving these resources in per
petuity. 

In the few years since the end of the war, 
two and a half million acres, covering sixteen 
hundred properties, have been stabilised by 
the owners in co-operation with the Soil 
Conservation Service. In addition, there 
are many areas treated privately apart from 
the Soil Conservation Service of which we 
have no record, but we know that these run 
into a considerable acreage. 

It is indicative of the character of the 
rural Australian that, in this State, he has 
been prepared to expend his money and his 
time in the application of soil conservation 
practices to the lands in his care. This has 
been done primarily for the high objectives 
enumerated above, for in those years we did 
not advocate soil conservation for its effect 
of increasing yields. Nevertheless, soil con
servation has had the effect of increasing 
yields and it is a very welcome by-product 
which will greatly assist in accelerating 
the application of the improved methods. 

Some of the fruits of applied soil con
servation are becoming increasingly appar
ent. For example, on wheat farms the 
retirement to pasture of those portions too 
steep or otherwise unsuitable for cultiva
tion, and the proper treatment and protec
tion of the remaining arable land, has 
resulted in maintaining the farm's produc
tion of grain. In many cases it has con
siderably increased it. The greater produc
tion of grain that is obtained on the smaller 
area of land gives a greater economy of pro
duction. Cultivation costs in particular are 
reduced. Also, under this system, fertility 

of the cultivated areas can be maintained and 
even increased. The advantages also extend 
to the livestock returns. Less land is de
voted to cultivation and more to pasture. 
If this retired wheat land, together with the 
ot!:1er pasture, is first treated with pasture 
furrows to retain the water and is sown to 
suitable legumes and grasses and fertilised as 
required, the returns from livestock will 
also be improved. 

The same principle applies to the mixed 
farming areas on the tablelands and coast, 
where oats, potatoes, maize, sorghum, mil
lets, lucerne, clovers, pastures, etc. , are 
grown. Here full use should be made of 
soil conserving pastures and legumes in the 
rotation. There is a greater scope for use 
of rotations and strip cropping practices in 
these areas. Primarily designed for soil con
servation, they also greatly increase stock 
yields. The soil improving effects of a few 
years under a good mixed pasture of_ gra~s 
and clover can be immediately recognised If 
a crop of potatoes or maize follows the pas
ture. Continual cropping to maize or l?ota
toes depletes the soil and pr<?gresssively 
lowers the yields. A good rotatiOn S_YSten;, 
includina- pasture lea-umes and stock mvan::> :::> • 
ably improves the soil and mcreases crop 
yields. 

Soil conservation practices applied to t~e 
pastoral areas have given the s_ame benefici~l 
results. Designed for protectiOn ?f the s01l 
by improvement of the vegetative cover, 
they have resulted not o_nly_ in ac_hieving 
this , but very soon also m 1mprovmg the 
annual output of beef, mutton or wool as the 
case may be. I have the resul~s o! a ten 
year experiment in soil conservat10~ m New 
Mex ico, U. S.A. The land had been badly 
eroded as a result of overgrazing by sheep. 
After the gullies had been stabili sed and the 
number of stock reduced by 50 per cent., the 
reduced number of sheep produced the S3.me 
amount of wool and mutton per year as 
formerly. The mortality was previously 
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7-5 per cent., it is now only I.I per cent. 
The country is now building up whereas 
formerly it was deteriorating. 

In our own country on the Soil Conserva
tion Station in the Riverina the land had 
been badly eroded and run down, cultivation 
had been discontinu~d and the area was 
capable of carrying o11ly approximately half 
a sheep to the acre. After treatment we 
cropped the best portions to wheat. In five 
years the yields rose gradually from twelve 
bushels to seventeen bushels per acre, and 
the greatly improved pastures enable us now 
to carry the equivalent of approximately two 
sheep to the acre over the whole area, in
cluding the area cultivated. In other words, 
this particular farm, formerly carrying half 
a sheep per acre over the whole area, now 
carries four times the total number of sheep, 
and in addition some of the area is cropped 
to wheat in rotation and yields about seven
teen bushels an acre. This is an example of 
how food production can be greatly in
creased under soil conservation farming 
met~ods. Comparable results are being 
obtamed by private farmers in many parts
of N .S.W. 

Likewise on the purely arazing areas 
:eserv~ _stocking and wise land management: 
~n addthon to reducing erosion. have actually 
mcreased total yields of wool and mutton , 

improved stock health and reduced drought 
losses. Sir F rederick McMaster , following 
his "reserve stocking" and soil conservation 
policy, reduced the total number of stock 
on his property, " Dalkeith" at Cassilis. This 
resulted in an increase in the wool produc
tion per sheep and per acre. S tock health 
was excellent, drought losses disappeared; 
in fact, drought feeding was not necessary ; 
the feed reserve was in the paddock. Ero
sion was completely controlled, the soil was 
protected by a good vegetative cover of 
grass and no bare soil could be found ; weeds, 
including Bathurst burr, could not compete 
with the vigorous growth of the grass. Sub
~tantial rains are needed to bring any worth
while response on the heavy dark soils of 
the Cassilis-Coolah-lVIerriwa area when they 
are overgrazed and bare of vegetation, but on 
"Dalkeith" even lig ht showers of rain are 
useful and bring a green shoot in the dense 
perennial pastures. 

Our results in this State show that the 
adoption of soil conservation farmina me
thods will not only stabilise and prote~t the 
farming and grazing land s, but will improve 
yields per acre, increase livestock returns 
and greatly improve economy of production. 
There is no doubt vvhatever that the adop
tion of soil conservation farming methods 
can be one of the most potent factors in 
increasing food production in this S ta te. 

'l 

A SOIL CONSERVATION DISTRICT 

PROGRAMME 


BY 

G. R. vVILTSHIRE, H.D.A., H.D.D., District Soil Conservationist. 

THE Lachlan Soil Conservation District 
embraces a large area runnina from the 

cool well watered hilly Tablelat;ds to the 
relatively flat semi-arid marginal wheat and 
sheep country on the fringe of the \Vestern 
Plains. A soil conservation proaramme for 
~uch a district can be laid dow"'n in broad 
terms only. It is the purpose of this article 
to a~tempt to state these broad principles 
an~ 111 some _measure_ to explain their appli
catiOn to vanous sectiOns of this District. 

A GENERAL REVIEW. 

The fact that rapid or accelerated erosion 
is taking place on lands which were formerly 
quite stable under their natural cover, can 
be taken as evidence that the land usaae 
being practised is responsible, and it can be 
inferred that this land usage must be modi
fied as the first step in any programme aimed 
at arresting the erosion. 

There are several important reasons why 
man's use of the land in crop and stock pro
duction renders it more liable to erode:

I. Under natural conditions the land is 
hel.d stable _by a pro~ective_ covering of vege
tatiOn. Th1s cover 1s partially or completely 
destroyed by grazing and cultivation leav
ing the soil less well protected against the 
erosive action of running waters and the 
blasting action of winds. 

2. Reduction in vegetative cover leads to 
a reduction in soil organic matter and 
humus content. In consequence the soil does 
not absorb the water so rapidly; therefore a 
greater proportion of the rainfall runs off. 

3· Surface litter impedes the flow of 
water giving it time to soak into the soil. 
Conversely, lack of vegetation and litter 
allows the water to flow off rapidly; thus it 
has less time in which to be absorbed by the 
soil and a greater proportion of the total 
rainfall fl ows off. 

4· Any increase in the amount of flow 
immediately increases the velocity of flow 
and this in turn greatly increases its erosive 
power. 

From the foregoing it can be deduced that 
cultivation or heavy grazing of the land, 
which necessarily reduces vegetative cover, 
not only reduces the power of the land sur
face to resist erosion, but it also builds up 
the destructive power of those forces which 
cause the erosion. 

From an agricultural point of view, the 
above deterioration is paralleled by a gen
eral lowering of soil fertility. Lack of soil 
org::mic matter and a reduction in moisture 
content adversely affect the beneficial ac
tions of soil micro-organisms. Plant foods 
which are normally abundant become less 
readily available, and crop and stock yields 
decline. 

To reverse this depletion of plant cover 
and soil fertility, and thereby reduce soil 
erosion to safe proportions, a review of 
existing land usage is necessary, and in 
many instances mechanical means of con
trol of run-·off waters a re required . 

THE TABLELAND SECTION OF THE 
DISTRICT. 

Included in this section are those parts 
of the catchments of the Lachlan and Belu
bula Rivers east of a line joining Cargo, 
\ Voodstock and Boorowa . It consists gen
erally of steep hilly country, much of it 
r elatively inaccessible and heavily infested 
by rabbits . 

Soils of the Area. 

R esidual soils of g ranite, slate, basalt and 
limestone origin are general throughout, 
with small local areas of alluvial soil to be 
found along the courses of the main streams. 
The granite and slate soils are generallv 
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Fig. I .-Lachlan Soil Conservation District. 

podsolic in character, whilst those of basalt potatoes, lucerne and vegetables, and in 
or limestone origin are deep rich clay loams some cases orchards are established. These 
with a dark red or black colour. small areas are generally associated with the 

first-class soils of basalt and limestoneA ll of the residuals erode rapidly once 
ongm.vegetative cover declines. The alluvial soils 

are subject in flood time to surface washing Some areas are laid down to improved 
and bank slumping which is usually caused pastures and some are regularly topdressed, 
by underground stream seepage. Another but the great bulk of the area is untreated 
major hazard on these soils is their liability native pasture, and in many cases there is 
to be covered hy coarse erosional debris considerable competition between sheep and 
which is washed from nearby hills by fast rabbits for the available forage. 
Howing waters. 

General Soil Conservation Programme.L and Usage. 
. Grazing by sheep for the production of Wise Land Usage . 

,,·ool an d meat is the major land usage, The solution to the erosion problem of 
a !though some land is cultivated for the pro~ most of this area lies in the improvement of 
duct ion of wheat and oats. Also some natural pastures by rabbit control, stock I 
r t> lati vely small local areas are quite inten management and topdressing, combined with 
sivelv fa rmed for the production of peas, small areas of pasture furrowing. r 

F i g. 2.-Cu!tivation paddock in the Carcoar district retired because of severe erosion. 

- t · water and protect the fertile lower slopes. 
Fig. 3.-Pasture furrows on a steep hillside at Mandurama re alfi 
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On those areas which are cultivated wide 
rotations, including potatoes, peas, etc., with 
periods of temporary pasture between cash 
crops are necessary. lVIore care must be 
exercised in the selection of the cultivated 
areas. In the past excessively steep slopes 
have been cultivated, natural watercourses 
have been ploughed across, and, in many 
cases, large areas shed water directly across 
the cultivated field below. 

M echunical Control _Measures. 
Pasture furrowing has immense possibili 

ties in this region. Slopes above eroding 
areas or above cultivated paddocks, when 
pasture furrowed, shed little water. Pas
tures are thereby aided by improved soil 
moisture conditions, and there is little or 
no run-off to cause damage below. 

Some difficulty is usually experienced in 
re-establishing pasture cover on bare sheet 
eroded ar.eas. These revegetate much more 
quickly ·when stabilised by pasture fur 
rows; in fact , the furrows are worthwhile 
even if their only use is in assisting this re
establishment of cover. 

Diversion banks to convey damaging 
flows away to safe disposal areas can be 
used to great advantage in this region. 
Dams often have insufficient catchments 

cultivation up and down the slope. Cowra district. 

while run-off waters which could be con
veyed to them race down other watercourses 
causing erosion. 

This region is well within the climatic 
range where waterways can be established. 
Jn many cultivated areas, at present un
stable because of excessive slope, both 
graded banks and absorption type banks 
could be used to improve stability. 

Cultivation on the contour is one of the 
·surest methods of reducing run-off from 
cultivated areas. This method could and 
should replace the present method of plough 
ing parallel to the nearest fence. 

Gully structures, tree planting along 
gullied areas, the straw-mulching of small 
sheet eroded areas, and the planting of 
unstable creek banks with trees must all be 
included in any soil conservation programme 
of this region . 

THE CENTRAL SECTION OF THE 

DISTRICT. 


This section lies to the west of the Table
land area described above. It is a belt of 
country fairly well \vaterecl , in which 
grassed waterways can be successfully pre
pared and stabilised. Generally speaking, 

Fig. 5.-Constructing a graded bank with small plant. Cowra district. 

the rainfall exceeds 20 inches and the area 
is bounded on the west by a line running 
from Bimbi in the south through Piney 
Range thence a little west to Eugowra to a 
point mid-way between Parkes and 
Manildra. 

Soils of the A1'ea. 

Residual granite, slate, sandstone and 
basalt soils occur throughout with some 
alluvial soils especially along the Lachlan 
Valley. Also in some isolated areas west 
of the major topographical features aeolean 
soils are to be found. The residuals a re 
podsolic in character in the eastern part, 
\vhile Red-Brown Earths are common in the 
western parts. Red soils of basaltic origin 
also occur in some areas. 

Considerable erosion is in evidence on 
most of the upland country, the natural flow 
lines beinrr rrullied in many areas and this 
erosion is'"' e~tending very rapidly. 

Land Usage. 

A wide variety of land usage is found in 
this section, mainly because rich soils and a 
reliable rainfall render the lands suitable for 
many different lines of production . Mixed 
farming with wheat and sheep production 
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is the main land usage; at present consider
able emphasis is being placed on wool pro
duction, but in normal time~ this is one of 
the favoured fat lamb producmg areas of the 
State. 

Short term wheat rotations, stubble burn
ing and heavy stocking with sheep have been 
responsible for the b_ulk of the present ero
sion problem. Rabbits generally are not as 
bad as in the Tableland section as the ter
rain is much less rugged and they are thus 
easier to control. 

In some of the richer parts of the district, 
such as on the alluvial river flats , lucerne 
and vegetables are grown. These areas need 
only brief mention a~ gene~ally they are not 
badly affected by sod erosiOn. 

General Soil Conservation Programme. 

Wise Land Usage. 
On cultivated are~s the a?option of a 

, . 1 t t"on 1·ncludmrr a penod of clover -
W IC er ro a 1 · "' h 1 1 · 
ley between wheat crops, so that t e anc .1s 

n1ore frequently than once md Otcroppe n · 1 I · · tl years is the first essent1a . t 1s every lree ' . d I" . l . ent that a senous ec me m t 1e 
qw~e . appafr th~ soi l is going on under thefert1 11ty o · 
common wheat-fallow rotatiOn. 



Wide rotations, combined with wise graz
ing policies designed to maintain vegetatiye 
cover, should adequately protect the ~01ls 
against erosion on the lesser slopes, provided 
run-off from above is kept off them. This 
policy does away with the necessity for 
stubble burning, as the old stubble rots and 
is returned to the soil before the new crop 
is sown. 

On the steeper slopes the policy outlined 
above, combined with some mechanical con
trol measures should prove successful, 
especially where waterways and graded 
banks are used. 

The maintenance of soil stability and fer
tility on grazing areas requires the greater 
use of improved pastures, topdressing, cor
rect stock management and rabbit eradica
tion. 

Special erosion control measures such as 
straw-mulching, tree planting, strip cropping 
and gully structures have their place within 
the general programme. 

Mechanical Control lrfeasures. 

In this section, drainage type banks are 
the most important mechanical measures to 
be used. They have been developed for use 
on and above cultivated areas; . it is quite 

likely that all cultivated lands having a slopt. 
in excess of about six per cent. will require 
thf' ::tirl of graded banks if they are to remain 
undamaged, even if wide rotations are used. 
Luu::.u LacLed grassed waterways, grassed 
absorption areas and stable natural water 
courses can be used for suitable safe disposal 
of the run-off water. As an alternative to 
the above, absorption type banks can be 
used where a safe disposal of run-off is not 
available, but generally these banks are not 
favoured in this section. 

Cultivation on the contour, either in con
junction with graded banks or on its ovvn, 
is a practice which will be used increasingly 
as time goes on. It has a big effect in 
reducing run-off and it can be readily 
applied. Many farmers who have not the 
means to carry out a complete soil conserva
tion programme can commence by adopting 
soil conservation rotations and by practis
ing cultivation on the contour. 

On grazing land the pasture furrow is the 
standard mechanical erosion control mea
sure; these level furrows retain the run-off 
and increase absorption. There is an -
enormous scope for the use of these furrows 
on the hilly grazing- country throughout this 
section. 

THE WESTERN SECTION. 

This section runs from the western boun
dary of the central section to a line from 
aLout Bimbi to Rankin Springs, then in a 
northerly direction through Lake Cowal and 
Uotha to Tottenham and eastwards to Peak 
Hill. This area includes the important 
wheat growing districts of Parkes and 
Forbes. 

Soils of the A1·ea. 

These vary considerably in their ongm; 
large areas of alluvial soils associated with 
flood plains of the Bland Creek, the Lachlan 
River and the Bogan H.iver are found in the 
Marsden, Forbes, Yarrabanclai and Peak 
I~ ill districts . Some residua·l limestone soils 
are to be found in the Parkes-Peak Hill 
area . Residual sandstone soils occur in 
widely scattered areas from \ iVyalong to the 
L~chlan Rai1ge in the Hillston district, while 
t:ndoubtedly a considerable proportion of the 
soils west of the alluvium mentioned above 
is of aeolean origin. 

,\Jiuvium carrying a weepmg myall 
(Aca cia pendula) and belar (Casuarina 
le pidophloia) association, red-brown earths, 
carrying a cypress pine ( Call-itn:s glauca) 
and grey box ( E ucal'yptus 111.icrocarpa) 

association, and sandy brown mallee soils 
carrying mallee are the main soil types. 

Land Usage. 

iVIixed farming for wheat and sheep is the 
main land usage, although a considerable 
area is devoted to grazing alone. Some 
cattle are run, but it is not regarded gener
ally as being cattle country. 

The alluvium of the Bland Creek and 
Lachlan and Bogan Rivers is e..xcellent stock 
fattening country and is also used for wheat 
production, especially in the Quandialla 
area. vVest of this country, on red-brown 
soils and in the mallee areas, wool is grown 
and in recent years satisfactory wheat crops 
have been produced under the good sea
sonal conditions prevailing. 

Soil Conservation Programme. 

Wise Land Usage. 

The purpose of all soil conservation 
works in this area must be to increase the 
absorption of rJoisture by the soils, for two 
important rea::.ons :

1. As the proportion of rainfall ab~ 
sorbecl increases, so the amount of run-off 
and subsequent erosion decreases. 

Fig. 6.-Land on the Cowra Research Station protected by crop rotation, contour cultivation and 
graded banks with a waterway in the foregrquml. 

Fig. 7.-Pasture furrows to check run-oft on gentle slor-es in the wt.~tern section ·of the L a chl a n D istrict. 

147 
*16385-3 



2. Lack of water is the greatest single 
factor limiting productivity in this region, 
and so any increase in absorption of water 
correspondingly increases productivity . 
Wider cropping rotations based on the use 

of all available arable lands is of prime im
portance, although this presupposes the con 
trolled clearing of large areas of land which 
are at present covered with standing timber. 
The utilisation of this arable land in many 
instances will allow the same area as form
erly to be cultivated for wheat, but, instead 
of some areas being cropped. every year or 
every second year, they need only to be 
cropped once in every three, four or pos
sibly five years. 
. As wind erosion plays an important role 
m certain areas in this section and its effect 
will be~m-~e _more evident as' clearing pro
ceeds, It IS Important that adequate wind 
~r~ak~ are left around paddock margins, and 
It IS Important that shelter areas for stock 
protection be left uncleared. 

_Impr~~ement of soil organic matter and 
soil fertility by the use of pasture between 
~rops and elimin~tion of stubble burning 
Is necessary to mcrease water-absorbincr 
capacitJ.:, to improve fertility, and to give th~ 
so_Il resistance to the blastincr action of the
wmds. ,.., 

. I!-1 the past, lack of suitable legumes has 
l~r:11te? the scope of pastures to improve fer
tility m these parts , but the use of lucerne 
and some of the medics appears to have im
proved this position. It is clearly evident 
th~t wh~:e these legumes can be introduced, 
~011 ferti_h~y, soi l structure and water absorb 
mg qualities of the soil are greatly improved . 

On grazing a reas, the management of 
stock and control of rabbits must be such 
th~t througho~tt the. majority of years suf
fi CJ ent cover IS mamtained to ensure the 
seedin~ of ~es i rab l e species, and to protect 
the soli agamst the blastinrr action of winds 
and from scouring by run~ing waters. 

Jlllechanical Control M easu.res. 

A bsorption type structures such as level 
banks. pasture fu rrows, or contour cultiva 
t ion have their maximum value m thi s 

region as they reduce run-off and at the same 

time they increase soil moisture content. 


A s the development of prepared grassed 

waterways is very difficult in th_is climate 

the use of graded banks will be limited to 

areas where stable natural water courses are 

r; resent, \vhere they can be directed into 

water supply dams, or where the water can 

be spread on to flat or gently sloping grass

lands. Where mechanical controls are 

necessary on cultivation lands, absorption 

type banks..will generally be used. 


On grasslands, pasture furrows have 

great possibilities. Quite apart from their 

considerable soil conserving value, their 

cheapness and efficiency in preventing run

off ensure their popularity with all land

holders who are anxious to increase grass

land productivity. In many instances the 

reduction of run-off from grasslands by the 

use of pasture furrows will so reduce erosion 

on cultivated fields further down the slope 

that good farming methods alone will be 

suffici~nt to ensure th,eir stability. 


CONCLUSION. 
Every different paddock has its own 

special features, and is therefore a different 
soil conservation problem, and the soil con
servation programme fo r each must be 
worked out in the field; however, it is hoped 
that a study of the foregoing principles, to
gether with the description of their broad 
application to the three separate sections of 
the Lachlan Soil Conservation District, will 
enable each farmer to understand more 
read_ily , the most suitable programme' for hi s 
particular area. 

Soil erosion is .very widespread and is 
very damaging and some landholders a re 
!nclined to view it as a hopeless problem 
mcapable of solution. This is not the case. 
Many methods of control have been worked 
o~t a?d have proved successful. The ap
phcatwn of these methods of erosion con
trol! by landholders, aided by technical 
adv1ce and other assistance from the Soil 
Conservation Service, has resulted in the 
commencement of a satisfactory district-wide 
soil conservation programme. 
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SALTBUSHES 

BY 

R vV. CoNDON, B.Sc. Agr., Research Officer and Botanist, and G. H . K NOWLES, B.Sc., 

Soil Conservationist. 


INTRODUCTION. 

THIS is the final article of a series deal
ing with saltbushes and related plants, 

and disc.usses the more important plants of 
this group other than the peren~i~l saltb~sh , 
which was the subject of the ongmal article 
in this series. The second article in this 
series dealt with the bluebushes and some 
of the more important of the copperburrs. 
In introducing this final article, a discussion 
of the relationships between these groups of 
plants would be appropriate. 

The saltbush genus A tr iple.-o . contains 
about thirty known species in Australia and 
also occurs in other parts of the world (not
ably Arizo.na, U.S.A.) . The genus falls 
within the family Chenopodiaceae which is 
a family of considerable importance to 
acrriculture and industry generally, and to 
tl~e grazier of western New South \i\TaJes in 
particular. This will be seen fro1~ the fol
lowincr table in which the more Important 

b • t genera of this fam1ly are set ou . 

I. Genus 13 eta-beetroot, sugar beet, 
silver beet. 

2. Genus Rlzagod-ia -the berry salt
bushes (7 species) . 

3· Genus Clzenopodiwn-fat hen, the 
goosefoots and other weed plants ( I8 
species). 

4. Genus A t?'iplex-the saltbushes (30 
species). 

s..Genus Bassia-copperburrs, poverty 
bushes, etc. ( 3 I species). 

6. Genus J( ochia-bluebushes, cotton 
bush, and many smaller species (24 
species). 

7. A number of other genera common 
to western N.S.W., including samphires, 
saltworts, etc. ~,_ ... . 

The saltbushes, v,:ith one exception, are 
all herbaceous plants, and most provide good 
fodder for stock in country with a saline 

character althouah many species are rela
tively m~palatabl~. Characteristically, the 
Howers are inconspicuous and the male and 
female parts of the reproductive ~ystems 
appear in different flowers though these rr:ay 
occur on the same plant. The flovve:mg 
parts are unattractive to insects and !Hrds 
and consequentlv pollination is amn:oph!lo~s, 
i.e.; pollination by wind; the res~ltmg fnut
ing body consists of two modified leaves 
containing only one seed. 'The saltbush 
counteracts this by the productiOn of a large 
number of fruiting bodies. The leaves are 
flat and usually alternate and the whole pl~t 
. I · cr1'vincr the varymcr1s mea y m appearanc~, , "' . "?. 
shades of grey peculiar tO thiS group 01 

plants. 

DISTRIBUTION AND OCCURRENCE. 

The saltbushes enjoy a wide dist~ib~ti~n 
throtwhout New South vVales, palrt!CUbar yt 

o h tl1 are rare y a sen
i_n the West, w ere eyer the may often 
from any pasture, althou,h Y 

. . Thev are most common
he mconsp1cuous. - t of the Hay-
in the typic~l saltbt~sh tf~u:;G{bber Downs"1I vanhoe plam a~d 111 • • t In these areas 
of the \Vest Darhng distnc · Ioams clay

· in texture- ' the so1.1 1s 11eavy 't ·s this habitat
1 

J 

loams, and clays-anc hI ~Itbushes. A c
which is preferred by t e s tJ, roughout the 

d . 1 tl re common .cor mg y, 1ey a . d ·acent to nvers, 
areas of heavy sol1 a 1 
creeks and lakes . 

also common on the 
However, they are b country and on 

sandier soils. of the sci:u the West ' Darling. 
some extensive. aMa~d i1 

plain the saltbush 
On the Muudi . u form of vegetation on 
becomes the ~ommant otwh the group as a 
th e sanely s~1ls..AI~!; distribution, many 
whole is w1~e .. 111 \~ the better rainfall 
species are limited confined to parti 
areas, while others are Ilee or bitter salt
cular soi l typ~s, e.g), ~~cl At. vellt~tinella, 
bush (At. st~p~tata on sand dunes or

1which are found on Y 
deep sand drifts. 
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Fig. I.-Diagram of fruiting bodies. 	 (After Black). 

Although these plants make their greatest 
development in areas receiving a greater 
portion of i~s rainfall in the winter ( the 
southern half of the State) , they make their 
most vigorous growth during the summer 
period, and their drought resistance is such 
that they will continue to provide green 
feed when all other herbage has dried off. 
This is due, generally, to the development 
of an extensive root system which is able to 
tap reserves of moisture too deep for other 
plants to utilise. They also have other 
means of resisting drought ( described in 
the a rticle on perennial saltbush ) , which 
enables them to withstand the arid climate 
of western N ew South Wales. 

The high salt content of the leaves makes 
tl?em relat!~ely unpalatable, but they are of 
high t;utntwnal value, and their greatest 
value 1s when the peri odic droughts reduce 
or remove other feed . The annual salt
bush es di ffer from most annual plants in 
that they have a long growing season (from 
early winter to late sum me~). Providing 

they have cool conditions, they will ger
minate at any time of the year. Summer 
germination is, however, rare. On the 
other band, most annuals have a definite 
growing period, generally a very short one, 
and if rain does not fall at the appropriate 
time they fail to appear. 

A number of the more important species 
have been chosen for a more detailed des
cription. 

Old Man Saltbusb (Atri ple-r 1lU11t'IIUtlaria). 

\ iVith the exception of the perennial salt 
hush, this is the most important of the Atrip
lex species. Commonly known as old 
man saltbush. or more correctly giant salt· 
bush, it is not to be confused with the old 
man saltbush of South Australia (Rhagodia 
parabolica.). which has a reel berry for its 
fruiting body. Atriple.t: nu1mn·ularia is a tall 
shrub generally 6-10 feet high. and may have 
a diameter of 12 feet when fully ~rown. Tt 
has a life span of 20-.W years. The adult 
plant is many-stemmed, due to the fact that 

P)O 

the young plant branches freely from the 
~ase. The leaves are rounded, r-!! inches 
m length, and may be shortly toothed. The 
fr~1iting body is from i-t inch long and 
w1de, and the plant may produce so many 
fruits that the weight of them causes the 
branches to touch the ground. No doubt it 
one time formed a dense scrub over large 
areas but it is now relatively uncommon, 
though clumps are found dotted throughout 
the west. It is usually found in depressions 
in the western plains or on small islands of 
sand, but it may occur in any area. It pre
fers loamy or clayey soils, but it will thrive 
on any soil, acid or alkaline, and it is not 
unusual to find massive plantings of the 
species as hedges. It is extremely hardy and 
very palatable though it is usually accepted 
that it is a last resort for sheep. Dead 
leaves are eaten by sheep during drought 
but large stock will eat it at any stage. 

Flat-topped Saltbusb (A t1·iplex in,flata)
(previously known as At. halimoides). 

This is an annual plant which may live 
I,• up to fifteen months under favourable condi

tions . The extremely hot dry summer of 
the interior is generally sufficient to kill it. 
It is a bushy shrub, pale bluish-grey in 
colour, generally about r foot high and I 
foot in diameter, though under favourable 
conditions it will often exceed these dimen
sions. In West Darling districts, however, 
it generally makes poor grov.:th and is killed 
off when about 6 inches high during the 
long dry spells. The fruiting bodies are 
flat-topped and about i inch in diameter, 
the two fruiting leaves being distended to 
form a bladder containing the single seed. 
The male and female flowers are found on 
the same plant, the male flowers being found 
in terminal clusters and the female flowers 
in the lower portion of its branches. The 
leaves are more or less diamond shaped, 
broadly toothed and about i-r inch long. 

Its distribution is not limited, and it is 
found throughout the western plains and 
throua-hout the perennial saltbush pastures, 
on lo~ms and clayey loams, but usually in 
depressions. It can be looked upon as a 
sign of degeneration of the pasture, being 

f l 	 relatively unpalatable bnt of special value 
on account of its bulk. 

The sho rt life of A t. inflata is a disad
vantage, for, although the community may 
present a good cover during the winter 
months, it usually dies off during the fol
lowing dry summer. This species is prov
ing of special value in scald reclamation 
work due to its copious seeding, easy dis
semination and ready germination. 

An Annual Saltbusb (A t1·iplex pseudocam
panulata) . 

This is a small bush, somewhat similar 
in :shape, size and colour to flat-topped salt
bu:;h, but may be distinguished from this 

.species by the smaller leaves, arranged in 
whorls around the thin stems, and by the 
distinctly different fruiting bodies. It is 
light bluish-grey in colour. The fruiting 
body is small, and somewhat fan-shaped, 
with a slight curl. Its fruit is very similar 
to that of At. campa.nulata (described later) 
but it lacks the appendages present on that 
species. The leaves are oval to rounded,
i-t inc;h in length. Like flat-topped salt
bush, this species has a life span of _a):JOut 
fifteen months under favourable cond1tJons. 
but it is generally killed off by prolonged 
dry conditions. 

It is found throughout the Hay-Ivanh<_>e 
plains and, though relatively un:omn;on m 
the natural pastures of this regwn, 1t can 
always be found a-rowing thickly on those 
parts of scalded a~eas receiving a plentiful 
supply of water. It is fo t~nd chiefly _on 
clay loams and loams, prefernng the heavier 
soil types. and is ~ommo_n along _the heavy 
soils of the Darlmg River, bemg ~arely 
found on the lio-ht soils. The species IS 

moderately palat:ble and provid~s g<,>od feed 
after rains due to its ready germmat10n, and 
consequently it is one of the first plants to 
be eaten by stock after the breaking of a 
drought. 

Like fl at-topped saltbush it is pro~ing 
particularly valuable in scald reclamatl<_>n, 

. seeming to spread more rap1dly :'lnd germm
ate more readily than that speCies. 

Spongy or Pop Saltbusb (A triplex spong
iosa) . 

This is another annual species very 
similar to flat-topped saltbush, but generally 
smaller. It is a small bush, generally 6-12 

inches high and I-r -2- feet in diameter, a Vf:ry 
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Fig. 2.-Flat-topped saltbush ' (At. injlata) helping to colonise a ploughed scald. 

Fig 3.-A single plant of At. injlata growing without competition. It is 4ft. in diameter and seeding heavily. 
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pale greenish-grey in colour with large 
rounded leaves about I inch i'n diameter 
and generally more fleshy than At. iufia.ta. 
Its common and scientific names are derived 
irom the fruiting body, which is lemon
shaped, spongy and t-t inch in length, often 
having a pinkish or reddish tinge. It is 
relatively short-lived, rarely living longer 
than 6-8 months, even under favourable 
conditions. 

It is found generally along the water
courses in the \iVestern Division, .par-ti
cularly in West Darling and on the treeless 
plains, but may extend into the sandy 
country. It prefers alkaline soils, but it has 
also been found on sand dunes whose sur
face is neutral or slightly acid. It is very 
palatable to stock, both green and dry, but it 
is not widespread, due to the fact that, 
though it seeds prolifically, the seeds ger
minate only sparingly. 

An Annual Saltbush (A triplex a.ngulata). 

Another annual species similar in appear
ance and colouring to the preceding, being a 
low bush about 6-9 inches high, up to r foot 
in diameter and with a very pale greenish
grey colour. The branches are weaker than 
most other bushy species, and it is almost 

creepmg m habit. The leaves are rounded, 
about I inch in diameter and broadly 
toothed. The fruiting bqdy is, however, 
easily recognised, behj~~at, fan-shaped, 
\ovith a distinct "handle"' ·~rtclosing the seed, 
the leaves of the fruiting body being about 
1· inch in width. It generally lives a 
little longer than pop saltbush, its lifespan 
being twelve months under favourable condi
tions. Like the preceding it produces seed 
at an early age. 

It has a wide distribution throughout 
vVest Darling districts, rarely occurring to 
the eastward, and together with £at-topped 
saltbush, is the most frequently found annuaL 
saltbush in the saltbush countTy of this. 
region, generally preferring the lighter soils. 
It is being tested for its value in scald 
reclamation work and is showing promise. 

Mallee or Bitter Saltbusb ( A triplex stipitata). 

This is another perennial species probably 
living for 2-4 years. It is a small grey 
shrub, growing about 2 feet in height with 
very little foliage compared with most salt
bushes. Leaves are generally oblong in 
shape from ~--_t inch long. The fruiting 
body is easily recognisable, being similar to 

Fig . 4.-Slender-fruited saltbush (At. leptocarpa) 
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Fig. 6 .-At. pseuclocampanulata colonising a scalded area that has been treated by concentric furrows . 
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that of At. aHgulata but more kidney
shaped, rounded on the back, flat, and up to 
! inch across. The kidney shape of 
the fruiting body gives rise to a further 
common name, namely "kidney saltbush". 

This species is limited in its distribution 
by soil type, growing only on scrub country, 
in deep sandy soils (.mallee), or hard loams. 
It is very common on hard, stony, sheet
eroded ridges throughout the Cobar district, 
where it represents an early stage in the 
recolonisation of such areas. It is unpala
table, the bitter taste of the leaves acting as 
a deterrant to stock. 

Diamond-berried Saltbusli (Atriplex seml
baccata). 

This is widely known as "'creeping salt
bush" . There are two distinct forms of this 
species. One is a perennial bush, living for 
3-4 years, blue-grey in colour with narrow 
leaves from t -1 inch long on woody stems, 
standing from r-1 t feet high. The fruiting 
body is always "dry" , as distinct from the 
fleshy, succulent fruit of the creeping type, 
more or less diamond-shaped and about i -i 
inch in diameter. It appears to be confined 
to the heavy river soils in the central west 
of N.S.W., and IS often associated with 

myall (or boree) trees. It is very palatable, 
probably one of the most palatable of the 
saltbushes. It has proved valuable in 
assisting scald reclamation in the central 
west, but makes little progress under the 
drier conditions further west. 

The second form of this species is widely 
known throughout the better rainfall areas 
of the State. It is of prostrate habit, form
ing a thick green mat about 2-3 feet in dia
meter, but under good conditions, with little 
competition, will readily form mats up to 
6 feet in diameter. It is generally regarded 
as biennial. The leaves are greenish or 
bluish above but mealy-·white below, up to 
r inch in length and usually toothed . The 
seed is enclosed in two diamond-shaped red
dish-colomed fleshy appendages about -§--± 
inch long. It prefers loams and clay Ioams, 
and often it is found on scalded surfaces in 
the form of mats and appears to colonise 
them quite well. It is found throughout the 

· west where it is regarded as one of the best 
of the saltbushes, being capable of growing 
on very hard soils. 

. It is a prolific seeder, the seed germinat
mg freely and spreading rapidly. 1t is quite 
palatable to stock and provides good feed 
during droughts. 

Slender-fruited Saltbush (Atriplex lepto
ca·rpa). 

T~1is i~ _anot!1er c~eeping or prostrate 
species, similar m habit to At. semibaccata 
f<?rming a mat over the surface of 1 - 2 feet 
diameter. It may be distinauished from the 
latter sp~cies by its almost white, or very 
pal~ b_lUJsh~grey ~olouring, and the fruit, 
~· h_Ich n: this case Is more or !~ss cyl~ndrical, 
4, mch m length and 1 j 16 mch diameter. 
1 h_e leaves ~re long ( t-1 inch) and narrow. 
It IS a creepmg annual , but in aood moisture 
~onclitio!1s it may assume a slightly ascencl
mg habit_. It is found throughout the salt
bush plams and prefers the heavier soils, 
~~eh as the clays and clay loams adjacent to 
~1vers. The species is quite palatable and 
IS regarded as a good fodder plant in the 
far wes~, due chiefly to its rapid germination 
after ram. The J?lant produces an abundance 
of_ seed at a_ny tune of the year, which ger
~llll!ates ~ap1dly and freely, and consequently 
It IS of Importance as a good coloniser of 
bare coun~ry, particularly on soil which is 
self-mulchmg, or on hard clayey soil. 

r 

An Annual Saltbush (A tr·iplex campamtlata) . 

Another _creeping species, similar in habit 
to At. sem~baccata, although it may also be 
erect. It IS annual, and quite distinct in 
app~arance from eith~r of the preceding two 
sp_ecies. The colour IS a pale greenish-grey, 
With oval to rounded leaves from ~-.J. inch

4 4
long. The fruits are small, about ~ inch 
fan-shap~d. one fruiting leaf long:r and 
curled shghtly over the shorter one, which 
has two . small swollen appendages at its 
?a~e. It IS not a common species, although 
It IS f_ound throughout the saltbush plains, 
often m the mal_lee, in the belah and mulga 
scrub, and occaswnallv on sand dunes. It is 
quite palatable and -regarded as a good 
fodder plant. ' 

There are numerous other species of salt
bushes which occur throughout western 
N.S.v~., mo~t of which can be recognised 
by the1r grey1sh colour, and fruits composed 
of two leaf-like bracteoles enveloping a 
single small seed (round, flattish, and rarely 
more than ! inch in diameter). These leaf
like bracteoles vary considerably in shape, 

colonising a scald after flooding. 

I'i4 



T A BLE I.-Illust rating Characteristics of more important Saltbush Species enabling ready identification (see Figure I fo r " seed" shapes). 

Male and Species. Colour. Leaves. Fruits. Seeding. Female Flowers Special Remarks. I Longevit y. I IHabit and Growth . I I 
on-I 

I. At. v~s icaria. 1 2-20 years Pale blue·grey Small bush, 1 f!. Oval, ! in.-1 in. Round, spongy ,I Moderate - spring Separate plants/ Great drought resist
"Bladder." 2 f t. diameter. long. ! in. diameter. and autumn, anee aud fodder 

value. 

2 At. nrt mnwlaria. 20-30 years Ligh t blue-grey ... Large bush, 6 ft . Rounded , 1 in.-I! Lea thery, heart- Heav y - earl y Separate plants Hedges, windbreaks, 
"Old Man ." 9 ft . d iameter. in. long. shape, ! in .- ! in. summer. and drought fodder. 

wide . . 
l · At. stipita la. 2-.1 years . .. Blue-grey ... ... Spindl y shrub, 2 ft . Oblong, ! in .-1 in. Kidney-shape, ! in. Light - probably Same plants or Very bitter and 

" Bitter. " high. long. wide. spring and separate unpalatable. 
autumn. plants. 

--- -----
4A . A l. st m ibaccala . 2 -4 years ... Blue-grey .. . . .. Small bush with Long, narrow, tin. Leathery, broad, Moderate to beavy Separa te plants Associated with myall 

"Diamond-herried" woody stems, 1 in. long. diamond - shape, - spring and country in central 
(Erect). 1 ft .- 1 ~ !t. high. l in.-1 in. wide. autumn. west. Useful in 

scald reclamation 

----' 
in better districts. 
Ver y palatable. 

48. A t. semibacca la . 1-2 years . . . Greenish, with Creeping mat form, Long, o2.rrow,! in.· Red, fleshy, long· Modera te - any Same plants ... Useful fo r scald re
" Creeping .' ' white under = ft. -4 ft. dia· 1 in. long. diamond shape, time. • clamation in better 

surface. meter. i in . long. districts. 
pala table. 

Very 

--------
s. At. i11f/ata . 6-15 months Very pale bluish- Small b ush, 6 in. Variable shape, Angular, spongy, Very heavy-any Same plants ... Moderately unpala· 

"Flat· topped." grey. 1ft. high. generally oval, t in.-1 in. dia· time. • table. Very use· 
toothed, ~ in. meter. ful in scald re· 
1 in . long. clamation. 

6 . A t . pselldoca mpa,• ulata 6- 15 months Li ~ht bluish-grey ... Small bush, 6 in.  Ova l, tending to F lat, fanshape, ~ in. Heavy-any time • Same plants . .. Moderately un pala -
" Annu al." 1 !t. high. wrap around -i in . wide. table. Very useful 

I stem, ! in . long. in scald rcclama-
I tion. 

·- - ---
f• A I. spo11giosa. 6-9 months Pale green_ish-i:rey Small bush, 6 in. - Roun ded, toothed, Spongy, lemon - Ver y heavy- any Same plants ... Palatable. Usefulness 

" Pop or Spongy." 1 ft. high. ; in .- 1 in . dia shape, reddish time. • for scald rcclama
ffietcr. tinge, i in.-! in . t ion i.Jeing tested. 

diameter. 

8. At. al!gulala . 6-15 mont hs Pale greenish-grey Small bush, 6 in. Rounded, toothed , Fla t fanshape, with Moderate - any Same plants .. . Moderately un pala
"Annual.' ' 1 ft. diameter. ! i)l.-1 in. di a definite <~handle" time .• table. Usefulness 

me~er. i in . -~ in. wide. for scald reclama-
: tiou being tested. 

--------
9· A I. leptocarpa. 6- ~~ mou th~ Pale greenish or Creeping mat , 1 J ft. Long, narrow, ! in. - Slender, cylindrical, Heavy-any ti me. • Same plauts ... Dest development on " Slender Fruited ." bluish-grey. - 3 !t. diameter. 1 i_n, long. ! in. loc.g, h in . Generall y a ut· river soils. Ver y 

wide. umn. useful !or scald 
reclamation . 

10. At. campauulala. 6-1 2 months Pale greenish-grey Creeping mat, 1 ft . Oval, ~ in.-1 in Curled, fa nshape, Moderate - any Same plan ts ... Usefulness for scald "Annual.' ' o ft. diameter. long. with appendages time. • recl amation being 
at · base, t in. tested. 
tin . \\idc. 

• Generall y ~ - 3 mon ths alter good rains. 

'· "" 
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