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In eastern Australia, Vettosols are widely utilised for the production of irrigated cotton (GoJ0/)27,777
biff\/\fir) due to their inherent fertility and large water-holding capacity. However, irrigated

AUStraha is faced with a dechiie in the availability of good quadty irrigationa^i. culture in eastern
concentrations and small Na' contributions2:8. waters with low electrolyte

Consequenrly, alternative water resources that contain larger contributions of Na are econinig
increasingly relevant as potential irrigation sources. It is known that the application o a tic
waters as itfigati. on has the potential to increase the Na content of the soil, and that this will affect
the structural condition of Vettosols. However, the extent to which these poor quality water

resources will influence the structural characteristics of different Vettosols is unknown. In addition

to t}lis knowledge gap, there is currently no suitable predictor of dispersive behaviour for this soil
type, particularly where Vettosols ate irrigated with different water quality solutions.

The research conducted tilt}lis study aimed to characterise the impact of different increments of

water quality on the structural stability of different Vettosols. Once this was concluded, the study
looked to assess the impact of irrigation water quality on the structural stability, structural form and
soil water retention properties of intact soil colorritis. 1</10w}edge of the structural stability of the
soils investigated was then used to derive a model describing the impact of water quality on the
structural stability of different cotton producing soils.

water sources

ABSTRACT

To achieve the alms nine different soil profiles were sampled from the Boutke, lower Gwydir,

finston and lower Namoi cotton-producing regions. Eight of these soils are Grey and Black

Vettosols with clay phyllosilicate suites doniiriated to different extents by 2:1 expanding clays, and
the ninth soilis an fillti. c Red Vettosol containing small contributions of 2:1 expanding clays. The

soils investigated have ESPs that range between I and 10, ECs of 0.1 to 1.2 dS in' and CEC, frvalues
that are largest for those soils that contain more 2:1 expanding clays.

This study shows that the clay phyllosilicate suite of different Vettosols is the pmriary detetminant
of structural stability, structural form and soil water retention properties. For example, the Gwydir
and Namoi soils contain more 2:1 expanding lattice phyllosilicate clays, have the largest CEC, rj
values of anime soils and are the most dispersive after an applied immersion treainients. The

Boutke and Hillston soils contaniless 2:1 expanding lattice clay, have smaller GEC, FF values and are

generally more stable.

lingati. on of structuralIy-intact soils with solutions of larger SAR*, resulted tillatget eXchangeable
Na' contents for each soil(and larger ESPs) and smaller contributions of eXchangeable Ca and



JD 5168!}'J I Jim, /win/flabz^b! 4"dial7" ,barn, /enl'/!I'r 41Jo@?cfolio"-gin"-, zfr Joz7J
Mg . For each soil, larger ESPs are reflected by decreased stability, but generaly the soils
doniiiiatedby2:Iexpansiveclaysaremuchlessstablethanthesoilsc t ' it
of these clay muleraltypes.

InIgathig the structuralIy-intact Vettosols donxinated b 2:1 expansive clays generally resulted in
structural foam attributes that do not indicate an itn act of the a 11 d

Vettosols with less of these mmeraltypes tend to have less desirable sum tilt I f
Irrigation with solutions of larger Na' content. Stintarly, where the water retention pro erties of two
soilswereassessed, themitICRedVertosolhaslessstructural or f
large SAR*, solutions, while the other soil (a Black Vettosol donimated by 2:1 expansive clays) does
riotshow any differences betweenwaterretention to erties th t b link d
quality. Theseresultswereclarifi. edforthewaterretention roertiesb th -
solidspacerelations, whichshowboththesesoilstocontaiiiles lid f
clean water or solutions of large SAR*,. This is attributed to increased sweUin of d s the
presence of larger Na contributions, but both soils have different sum tar I

by the water retention properties and sumcti}tal fottn assessment. Th d 11/1'
signs of structural collapse, while the black Vettosolmaititaitis its sum tar I

Finally, amodeldescribitig the structural stability of differentVertosol d I
stability assessment of soils, both in different water quadty treattnents and after the it ' ti. f
structuralIy-intactcolunms. Themodelpresenteduses a surfaceres fu

mmpact of increased EC, and SAR*, of irrigation solutions on soilstabili after tintn s'o a cordin
to specificsoilphysico-chenticalattributes. fortiismodeliticreased h bl '
larger CEC, ff (and consequently, an increased proportion of 2:1 swelling cla s) are associat d 'th
increases inclaydispersion, while a smaller Ca":M " ratio, EC and I t I I
decreases in clay dispersion.


