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SUMMARY

Á.pplicat,ion of gypsum has Iong be en I.ecommend.ecl f or

recl-brown earths with structural problems. HoweveÏ't

resurlts obtainecl- in Sout,h Aust,ral ia have proved' inconclusive

indicating t,he need to ilefine the structural problems more

clearly before recommencling the use of gypsum'

A survey was conducteil throughout the Mid and- Lor+er Nortli

regions of South Aust,ralia to select and- sample red-brown

earths with surface struct,ural problems. samples weI.e

taken from 28 sit,es for chemical ancl physical analysis to

determine factors responsible for the physical conilitions oI

the s oiIs.
Aggregate stability was found to be relatecl t'o

organic carbon content and exchangeable sodium and- magnesium

percentages by the following equation:

Àggregate stability = O.82 + 2.1) organic carbon -
(0.6 ESP + 0.3 EMgP)

Sites with a history of regular harroving hacl

soils with Iouer oggrcgotc stability and. higher aggregate

cohesion than soils from sites not subjectecl to harrowing.

It, was d.eclucecL that' a struct'ure improvement'

progranme for the harcl setting red-bror,¡n eart,hs should- be

aimed. at, red.uct,ion in harrowing, improved management

techniques t,o increase the organic carbon Ievel, addition

of gypsum to reduce the exchangeable sod-ium percent'age (IlsP)



Il.

ÍInd exclìB.ngeable magnesium percenlage (nMgp) or a

combination of them alI.

To enable d.ccisions to be nracle regarding whicll

hard setting red-brown ear1,hs woúIcl be improved by gypsum

application ten fielcL trial si.tes we¡e used. The trials

were carried out on a range of harcl setting red-brown

earths with ESP ranging from gleater than 17.5 to less

tlran 5 and EMgP from greater than 20 I'o below 1).

Gypsum rates of O r 2.5 , 5 ancl 12.5 f,/ha were applied- in

March 1972 and, the physical and chemical changes resultin6¡

from these applications'\^¡ere examined, in Oct'ober 1973 and

0ctober 1974. St,ructural measurements includ'efl crust

shearing strength ancl the use of a portable rainfall

sjmulat,or for examining changes in rainfall run-off.

Gypsum application resr¡lted in recluct,ions in soil

pHr ESP and EMgP, the amount and clepth to which these

reductions occurrecl clepend-ing on t he rate of gypsum

appliect. Gypsum application.was also founcl to improve

rainfall run-off in 4 sites in 197) and J sites in 11974 and'

red,uce crust shearing strength at, 3 sites in 1973 and 1974'

Dr.y matter yieIcI increases from 5BO kg/ha to 1660 Xg/ha were

also obtainecl and. at,tributec[ to improved, r+at,er penetration

ancl redu cecl crust, strength.

From these resuilts it was prectictecL that hard. setting

red-brown eart,hs with ESP abov e 17 .5 would give bot,h

structural ancL yieltl responses to appliect gypsum and red-

brown earths with moc'erate ESP (l-lo) antt EMgP values
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greater than 20 would. show improved struct,ure after

acLclition of gypsum.

Because determinat,ion of ESP ancl EMgP requires

laboratory vork a field- test, was evaluat,ed. on the basis of

being able to tListinguish which soils woultl give yietcl and'/

or st,ructural responses to gypsum applicat,ion. The

f ielct t,est basetl on di.spersioh of air clriecl eggregates in

water, selectecl sites with high ESP values but showed. pool

egreement, with the results from the field. trials.

It was conclud.etl, that gypsum applicat,ion shoultl not

be regard.ed. as a panacea f or aII surface struct,ural problems

of red-brown eart,hsl, a,nd that ESP and EMgP values shoulil be

used, to preclict, those sit,es which woulcl benef it from

gypsum application.



IV,

STATEN{U{T

This t,hesis contai.ns no mat,elial which has been

accepted f or the award of a,ny other degree or d.iploma

in any university antl, to the best, of my knowleclge and

belief, it contains no material pleviously publishecl or

written by another per.sonr except when due reference is

made in the text,.



v.

ACKNOWLEDGEMENTS

This work was carried out as part of my official

tlr,Li,cs a.s & rcsearch officer in the South Àustra,lian

Dcpartment of r\griculture.

I r+ould, Iike to expres,s my grat,itucte to Dr. J.Il.

Oadcs of the Department of Á.gr icult,ural Biochemistry antl

Soi.I Science at the l{aite .A.gricult,ural Research Institute,

for lris grridance and critism throughout, the proiect,. I

am also indebtetl to my senior officers Mr. J.A. Beare and

lnlr. R.,J. Frcnch f or their help in the planning and.

arìministration of this ploiect. I voulcl like t,o also

express my thanks to Mr. R.J..French for his valuable

ccmnents and sì.rggestions given d-uring the writ,ing up of

l,his thesis.

I would like to thank my colleagues within the

South Äustralian Depart,ment, of Àgriculture for their help in

various ways. In particular Mr. D. Heanes for his aclvice

and help wjth the laboratory t,echniques, Mr. G. Young an'd-

Mr. W. Mathcson in the selection of the experimenta,l sites

and Messrs. R. Lehmann and. T. Rothe (f ormerly f ielcl

assistant at Nuriootpa) for their assist,ance in carrying

ou-t; the f ietd measurement,s.

I woulct also like to expïess my sincere t'hanks

to Mrs. J. And.erson for her work in clrawing the f i.gures and.

especially the effort ancl help given by Mrs. D. Green

for the typing of this thesis'

The assistance and. keen interest of the farmers

on vl.ose properties the experiments we¡'e ccnduct'ecl is

gratef u Ily acknowledged..




