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Modern farming techniques and today's economics are demanding much
more efficiency on the farm.

In ploughing, this can be achieved by utilizing the power transmitted through
the wheels to the land — avoiding wheelslip, which wastes time, fuel and energy.
The fitting of Trelleborg wide tyres can be the effective answer.

We asked Viv Samuel, the reigning UK and former World Ploughing Champion,
to take the plough and prove our claim. "You can't plough in a furrow with 24 inch
wide tyres!" was his immediate reaction— "but I'll give ita try. ..”

Effectively the wide low ground pressure tyres have much better contact with
soil, the inside of the tyre bitesinto the furrowwall, whilstthe outside sits gently on
the newly turned soil hardly leaving a tyre mark.

"Amazing," said Viv alighting from the tractor. "'l could feel the tractor doing
more work."

Larger footprint tyres will out-perform standard tyres, leaving the soil in
healthier condition by reducing soil compaction.

Who'd believe you can plough with widetyres — giveatractor more power yet
remain so light on its feet. Ask Viv Samuel — we did!

Power through the wheels without pressure on the land.

TRELLEBORG Y

90 Somers Road, Rugby, Warwickshire. CV22 7ED
Telephone: (0788) 62711 Telex: 311144

Send for our video on ploughing.
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COMMENT

Soil Management—today and for thefuture

With memories still strong of the difficulties of last year's harvest; the delays in
getting seedbeds; the repeated risks of creating compaction and the prospect of
future soil management problems, it can readily be understood why we have
deemed it appropriate and timely to choose Tillage as the subject of our 1986/87
Conference.

Appropriate and timely, too, because it is now almost twenty years since the
events|eading up to the Strutt Report and the foundation of SaWMA. It isagood
time now to review where we stand; have the ideas and practices introduced over
this past twenty years been successful ? If not, why not; and where do we go from
here?

It must beadmitted that many of the problemsarestill with us—we havelearnt
alot but thereis still moreto learn. Costs, too, are now more than ever a critical
factor.

Therewill beastrong emphasisat the Conferenceon costs, and cost savingsin
tillage operations.

So, now is not too soon to be drawing attention to this Conference. We have
some good speakers lined up and we are very pleased to have the Earl of Selborne
as Chairman.

In the end, however, the ultimate success and value of the Conference will be
determined by strong support from the 'user' interests—oarticularly the farmers
and the machinery designers. We hope to see you there. Full details will be
presented in our next issue—but please make a note now of the date; Thursday,
5th February, 1987.

Maintenancefor thefuture
Returning now to the subject of our Comment in April Soil and Water, we are
delighted to read the NFU policy document ** Farming Trees".

This NFU document takes up and presentsdetailed proposals on the financial
aspects of a farm/forestry policy. It is stressed, and rightly, that for a farmer to
change to a crop that may not yield any substantial income for 50 yearsthereisa
need for an initial and extended period of support to replace thelost income.

It will be necessary for the EEC, the UK Governement and the public at large
to recognise and accept the need to provide redistic and continuing income
support for those embarking on thislong term activity.

Nevertheless, the actual cost should be more apparent than real. Asthe NFU
document pointsout - thesavings on theagricultural support payments otherwise
payable for the area transferred could well amount to double the costs of the
actual forestry support.

Aswenoted in our last issue—converting agricultural land to a forestry useis
surely one good way of ensuring the land is well used and maintained for the
future.

Another aspect isthe preservation and conservation of thecountryside for the
public at large. We welcome, too, the setting up by the Countryside Commission
of apanel of expertsto assessthelikely impact on the countryside of new farming
and foresty policies. SSWMA member, Mr John Quicke, a Countryside
Commissioner and past president of the Country Landowners Association is
chairing thisimportant panel.
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The Bomford Dyna-Drive non £T'O. driven retary surfacecultivator can now beequinped with

a helical coil crumbler £ se ON light, but sticky soils. The addition of this crumbler extends
rhe uses of the Dyna-Drive from stubble cultivation, straw incorporation to seedbed prepara-
tion and even seeding when equipped with theseeder linkage.

Hydroponic fodder growing

An export successstory isreported by Land-
saver Ltd., the UK company manufacturing
hydroponic fodder growing equipment.

Worth potentially £42m, the Japanese
order isfor asteady supply of machines, ris-
ing to 50 unitsa month after 1986. Thesewill
be sold throughout Japanr to farmers and
cooperativesand ar e intended to provide feed
for a variety of livestock including horses,
beef and dairy cattle, with emphasis on beef.
Currently there are 4.6 million dairy cattle in
Japan and a large number ar e zerograzedon
hay imported from Australia and America
duetoashortageof natural pastureland. This
system is not only costly but means that
Japan hasto rely on overseasfeed sources, a
problem that can largely be overcomewhere
the Landsaver system is used.

Speaking recentlyin London, Mr. Geof-
frey Lusty, Managing Director of Landsaver,
praised the assistance given by the British
Agricultural Export Council, The British
Overseas Trade Board, and The Department
of Trade and Industry, who, he said, had
helped considerably during the 2 year
negotiations leading to the final contract.

Four models of the Landsaver are
presently being manufactured; the HD-75,
HD-150, HD-500 and the HD-1000, which
produce 75, 150, 500 and 1000kg of fodder
grass respectively per day.

Production costsin the UK are said to
work out at about £25 per tonne.

Overseasdemandisgrowingsteadily with
machinesalready supplied to over 20 coun-
tries. With automated irrigation system there
is a vary low water requirement and the
machinesare particularlysuited to providing
freshgrass for animalsin arid countries.

Asa further development, Mr. Lusty en-
visages Landsaver machines helping with

4

growing food for human consumption. In-
itial research hasshown that ricegermination
can beaccelerated to achievegrowth in 9 days
that normally takes 40 days.

Another area of considerableimportance
istheability to acceleratetrial plant growth
and so cut down the development time of
new strainsof plants.

For further information:

Geoffrey Lusty, Managing Director, Land-
saver Ltd., 74 Earlstrees Road, Corby. Nor-
thantsNNI 2AZ
Tel: (0536) 61185

TheBomford
Dyna-Drive

Bomfords have produced an attractive and
interesting compendium of articles about
Dyna-Drive. Farmers from al parts of the
country and from overseastalk about their
experienceswith this versatiletillage machine
and theadvantaees thev havefound from us-
ingit.

The Dyna-Drive, jointly developed by
Bomfords with the N.ILA.E., isdesigned to
give speedy preparation of seed bedstogether
with low operating and maintenance costs,
Forward speeds can be up to 7.5mph (12 acres
an hour fc the 5Sm model) and the ground
driven, upward-breaking and lifting action of
thespade-like tinesisciaimed to requireless
energy and to befar moreefficientin conver-
ting the tractor's power into useful work.

The experience of Mr. Giles Halfhead,
farming predominantlylias and boulder clay
near Grantham, is typical of the various
reports presented in the Bomford compen-
dium. Mr. Halfhead explains that due to the
|ate harvestin 1985 hewas faced withalot of
land that was not drilled and could not be
tackled with the farm's normal equipment.
Some was ploughed but then, as the weather
imoroved. both this and the remaining
unploughed land dried hard like a rough con-
crete road. A Dyna-Drive was purchased i1
early September and covered over 800 acres
both direct into stubble and on
ploughing— much of theland requiringonly
one passto producea seed bed.

Besidesthe user reports, the compendium
alsoincludessome useful information on set-
ting and maintenanceof the Dyna-Driveand
a reminder that the Dyna-Drivehas already
won two jmportant awards—the Design
Council Award and the RASE Silver Medal.

The Landsaver HD-500 capabled producing500kg d fodder each day —willfeed dairy and
beef cattleand horsesin Japan.
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Early warning system
for groundwater
pollution

A vastly improved sampling technique that
providesearly warning for impending pollu-
tion of underground water resources has been
designed jointly by researchers at the Wejz-
mann Institute of Science and the Isragl
Water Commission.

Following successful initial tests on
Isregl's coastal plain, a comprehensive
demonstration project is being planned in
Europeand the U.S.A.

Reasoning that, since al deep ground-
water pollution has percolated down  Jug
the earth, the researchers determined that t}
ided placeto provideearly warningisat the
point of first contact with thewater—thevery
too of the water table.

Thesamplesaretaken withadwicecom-
prised of a plasticpipewith multipledlits, in-
serted into a narrow-bore research well and
extending just below the aquifer surface.

It has been found that theconcentrations
of chemical constituents, such as chloride,
nitrate, and sulphate ions, were four times
higher in the upper layer than in the depths
from which drinking water is extracted.
Moreover thedispersion of pollutants within
the aquifer isrelaively dow, asindicated by
avery gradual decreaseof their concentration
with depth. This means that if plans were
madetoskim off thetop layersof theaquifer
(which could be usad for irrigation), the
deeper, relatively clean water could be pro-
tected from further degradation.

Commentingon thesignificanceof their
work, Professor Magaritz of the Weizmann
Institute says ""The dow movement of
pollutantsboth in thesoil and the weter table
benegth cultivated fields provides both a war-
ning and a promise We must be very careful
about putting polluting materialsinto our
soils, as these remain there for decades.
However, with knowledgeof what iscoming
down into the water table, we can aso
develop ways of halting their deleterious
effects’

New Howard Retaspike from
Howard-Farnthand.
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Report on Irrigation-"Irrigation Club" needed

TheFellowship of Engineering, Britain's senior representative body of professional
engineers, has published a'Report on Irrigation'.

A principle recommendation in the Fellowship's Report isthat a'Club’ approach
should betaken to promote British expertisein the field of irrigation, benefitting not
only areas of urgent world need, but also the reputation and ability of British
research and engineering experience to meet the need.

Responding tothis recommendation, the Fellowhsip has now already received an
encouraging offer from the British Hydromechanics Research Association and
Silsoe College (Cranfield Institute of Technology) toinitiate an 'lrrigation Club’,

If theincreasing world demand for foodisto be met, as well asthe expansion of
irrigationin arid climates in particular, states the Report, thereisnot only a need for
greater productivity from existingirrigated land, through new higher yielding crops,
but also for ensuring the optimum efficiency of new irrigation schemesas they are
created. It is this latter requirement which is at the heart of the Fellowship of
Engineering's Report which identifies the urgent need for the effective co-ordination
of the UK’s research and development effort intoall aspectsof irrigation, whether
for application at homeand abroad.

Britain'sposition

Although the latest figures indicate that British consultants and contractors are
engaged on 8l irrigation projectsoverseas, valued at some£$S billion, the British con-
tribution to basic research is very small, with only two to three per cent of world
bibliography emanating from the UK. Even if thiscannot beimproved upon, sug-
geststhe Fellowship, every effort should be madeto maintain Britain's reputation for
high quality.

Apart from stressing the needs of developing countries, the Fellowship's Report
recognisesthat irrigation in the UK isalso of growing importance and is seen by
many farmersasa means of increasing productivity to protect farm incomesand as
a response to market forces which reward quality, uniformity, regularity and reliabili-
ty of supplies. This is particularly so for such crops as potatoes, sugar beet,
vegetables, cerealsand grass, with morethan 100,000 hectares (390sg. miles) current-
ly under irrigation during thesummer monthsin England and Wales. The present
rateof investment inirrigation in Britain exceeds £20 million per annum.

New versatile Rotaspikefrom Howar d-Farmhand
Howard-Farmhand have introduced a new it a high speed machine requiring relatively

range of Howard Rotaspikes at the Royd
Shew. The Rotaspike, a spike version of the
famous Howard Rotavator, is an ideal tool
for stubble cultivationsand deep secondary
tillagefor both cereal and rootcrop seedbeds.
Itsactionisto 'burgt’ thesoil whilst effective-
ly helping to push thetractor along, making

low power and causing no tractor whed slip-
page or smear.

Rotaspikes, in widthsfrom 80" to 120",
are suitable for tractors from 45 to 125hp.
Pricesstart at £3,070 completewith crumble
roller.
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Farming and the Countryside

Seven million trees planted in England and Wales

The Spring 1986 issue of the Massey Ferguson journal “Modern Farming” publishes
some interesting data derived from a Ministry of Agriculture survey on
environmental topics.

Carried out in 1985 on farms in England and Wales the survey shows how much

farmers are already doing to help keep Britain a green and pleasant land.

Facts are:

More than 7 million trees were planted on farms in England and Wales in the 12
months to 1985.

About 20 per cent of farmers planted trees, averaging 240 each.

More broadleaved trees than conifers were planted —3.95 million broadleaves to
3.39 million conifers.

In the four previous years, at least 22 million trees were planted on farms,

The total area of trees in woodland and smaller groups on farms is 300,000
ha—almost 3 per cent of the total farm area.

Only one-fifth of the broadleaf and two-fifths of the conifer area were regard-
ed by farmers as being primarily for economic use.

More than 60 per cent of farmers saw significant benefits of woods and trees on
farms for landscape, general amenity and wildlife conservation. Woods also pro-
vided shelter and game cover.

However, while some farmers have been busy planting trees, woodlands on other

farms have become neglected. The Ministry of Agriculture points out that leaving
woodland untouched is not conservation. Every woodland, however large or small,
needs management. It will need sympathetic re-planting with native species, weeding
and careful thinning to make sure it remains a pleasure for future generations.

The Land and Water Service of ADAS has advisors who can assess the value of

a wood, advise on its management and draw up a working plan. They will advise
about sources of grant aid and whether a Forestry Commission felling licence is re-

quired for removal of trees when renovating neglected woodland.

Environment Year

Quoting from the Farmers Weekly (30 May,
1986) we are pleased to report that “leading
UK farmers and conservation experts are
helping to plan European environment year.

“Environment Minister William
Waldegrave has appointed the following to a
committee co-ordinating the UK’s input dur-
ing 1987; Sir Derck Barber, Countryside
Commission chairman; Sidney Fawcett,
former NFU vice-president; William Wilkin-
son, Nature Conservancy Council chairman;
and Roger Carr, chairman of the Coun-
tryside Commission for Scotland?

The decision to nominate the year March
1987 to March 1988 as the European Year of
the Environment (EYE) was taken by the
heads of Government of the members of the
European Economic Community when they
met in March, 1985.

At the inaugural meeting of the steering
committee, the Chairman, Mr. Clinton
Davis, said “The European Year has to be
seen as a launching pad for a long term effort
to protect and improve our environment.
This involves no less than bringing about a
new way of thinking — such a change of
behaviour that it becomes a habitual
phenomenon that, when we make policy
decisions, we automatically concern ourselves
with the environmental consequences”.

As a further element of British participa-
tion in Environment Year, there is to be a ma-
jor new exhibition sponsored by the Depart-
ment of the Environment and supported by

the Confederation of British Industry. This
INTERNATIONAL POLLUTION ABAT-
EMENT FAIR will be held at The National
Exhibition Centre, Birmingham, from 6th to
Oth April, 1987.

English Translations of
German Standards

The catalogue* of English translations of
German standards is now in its 22nd edition.
The 1986 volume contains about 4,000 en-
tries, covering a wide range of products and
practices. The index lists ten items under
‘Soil’ and thirteen under ‘Drainage’ besides
many other categories of possible relevance to
Soil and Water.

Sub-soiler
is easy on the power

A sub-soiler specially designed for the
smaller tractor is being launched by tillage
equipment manufacturers J. W. Blench of
Whittlesey, Cambs.

The single-leg implement is fitted with an
‘easy-lift’ foot which tackles the task of pan-
busting while causing minimum surface
disturbance, making the unit particularly
suitable for working in grassland.

Tractors with just 40hp can pull the com-
pact sub-soiler in appropriate conditions
while it is equally suitable for machines with
twice the power.

The Blench “Compact” sub-soiler.

The panbusting foot is divided into two
sections, both simple to replace when
necessary. The single-leg shin is reversible. A
shear bolt avoids damage from excessive
pressure and two easy-to-fit support-legs are
supplied so the sub-soiler can stand on its
OWwWn.

The Blench ‘Compact’ is economically
priced at £298 plus VAT ex works—with
special discounts to farmers who buy direct.

Further information: Tel: (0733) 204455

*Published by: Beuth Verlag GmbH, Postfach
1145, 1000 Berlin 30. Price DM36.00.

Soil Investigation Kit

KM, KeyMed Industrial, are introducing a
borescope specially designed for use in soil in-
vestigations, The KMI Soil Investigation Kit
contains a 10mm diameter borescope with
Jibre light guide and a KLS-301 industrial light
source and is supplied in a robust carrying
case.

With a 90° direction of view and a 60°
Jield of view, the KMI borescope enables the
observation of soil in woids formed
underground, such as in mole drainage.

Further details: Custormer Liaison,
KeyMed House, Stock Road, Southend-on-
Sea, Essex 8§82 SQH. Tel: (0702) 616333.
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|Cl Plant Protection sponsor ATB
farming and wildlifeconservation training

Conservation trainingonthefarmisto be boosted by agrant from ICI Plant Pro-
tection over the next 12 months. Themoney isto heused by the Agricultural 'Raining
Board towardsthedevelopment of acomprehensivefarming and wildlifeconserva-
tion training programmeand thetraining of instructorsto provide the necessary on-
farm expertise throughout the country.

Commenting on the grant, Board Director, Richard Swan, said: “As theindustry
has become aware of theimportanceof conservation there has been a marked in-
creasein thedemand for practical on-farm training. Thisexcellent gesture by I Cl
Plant Protection will enablethe Board to devel op morefully thisimportant areaof
itswork and t o continue ameaningful dial ogue with various other interested coun-
tryside organisationsin order to establish the areaswheretraining isrequired. Initial-
ly the funding will he used to employ atraining designer to develop the range of
coursesand we expect that heor shewill beliaising closely with FWAG (Farming &
Wildlife Advisory Goup):

Theinitial task of thetrainingdesigner will betoidentify theareasof conserva-
tion which arenot already covered by ATB coursesand then to devel op the necessary
training programmesto provide comprehensive training packages for every aspect
of thesubject. Itisplanned to havethe personin post by July and for new courses

to he piloted through the winter and spring of next year.

Model DM4500
Recotiller with hy-
draulic drill attach-
ment and transport
kit.

New Range of
RECOtillers

Ruston’s Engineering announce their new ‘D’
range of Maschio RECOtillers.

Pointing out that already in recent years
the Maschiopower harrows have accounted
for over 40% of the UK market share of
power harrows, Rustons stress this is no
reason for them to rest on their laurelsand
the new range embodies severd major
engineeringimprovements.

The key to the new 'D' range is the
achievement of an exact 4 metre power har-
row to meet market demand for thiswidth of
power harrow/dril] combination. Rotor spac-
ing has therefore been increased to give an
even number of rotorson a4 metremachine
with a spacing of 246mm and this rotor
design and spacing is then maintained
throughout the whole range.

Blade length has been increased by 27 per
cent and many other new features have also
been incorporated to add to the strength of
thisnew 'D' rangeof RECOtillers.
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A New portableapproach
to water and hygiene testing

Thisisthe International Water and Sanita-
tion Decade(1980-90). Interest in water quali-
ty hasnever been greater, yet more peopl edlill
diefromwater bornediseasesthan any other
cause.

At theheart of any test of drinking water
is a microbiological examination of the
bacteria present. If any faecad bacteria are
detected in a 100 ml sample, the water is
declared unfit for human consumption. ELE
International Limited of Hemel Hempstead
isnow ableto offer thefirst completely por-
table water and hygiene testing laboratory.

The ELE Paqualab, weighing just 13 kg,
provides a unique, flexible solution to the
problems of monitoring and controlling
water quality from sourceto supply.

ThePaqual ab kit includesall theessentid
itemsof eguipment necessary to analysethe
key microbiologica and physio-chemica in-
dicators of water quality asspecified by the
WHO. Itsportability allowsthe operator to
measurewater contamination directly in the
field, providing vital information.

Detailed specifications for the Paqualab
haverecentlyt  _ blished by ELE in their
2nd edition Agronomics Catalogue. The new
256 page, full colour edition isavailablefree
of charge and e » information
of more than 1100 items ranging from the
most practical aids for farmersand erowers
to the more sophi sticateddevicesrequired for
researchand education. Major test areasin-
clude soil physics, irrigation and drainage,
field andysis, field sampling, physica survey,
agrometeorology and crop science.

Equipment for training in imgation water management

The worldwide expansion of irrigated
agriculturein recent year s hasdemanded in-
creasing numbers of personnel properly
trained in modern techniques of irrigation
water management.

Recognition of this training need has
prompted the establishment of water
management centres to implement project-
related training schemes. This, in turn, has
shown the need for morefield and laboratory

] v suitablefor use in a study course

1 :Armfield Technical Education Com:
pany hasresponded to thisneed and offersa
range of equipment speciadly designed to
meet the practical training requirements of
professional, technical and vocationa people
workinginirrigation. Furthermore, eachitem
of Armfield trainingequipmentissupported
by a teaching manual givingstep-by-stepin-
structions on how to carry out the many
possibledemonstrations, evaluations and test
procedures to the maximum benefit of the
trainee.

The brochure now available from Arm-

field carefully presents, with clear illustra-
tions and explanations, the wide range of
equipment they offer for Demonstration,
Training and Project work in irrigation
management. The brochurecould itsdlf form
the basisfor a trainingcurriculum.

Detailed in the brochure isequipment for:
assessment of soils and crop water re-
quirements; assessment of water resources,
abstraction, storage and distribution of
water; operation of canal and surface irriga-
tie b trickle irrigation; sprinkler
irrigation and, findly, land drainage and
reclamation.

The company also offers to originate
specidised equipment for research work and,
in conjunction with specidistirrigationcon-
sultants, to provide support services for
irrigation training.

Armfield Technica EducationCo Ltd. is
at Bridge House, Weg Street, Ringwood,
Hants BH24 IDY. Td: {0425} 478781
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TheManod Series

Soil Assessment—R Hartnup, Soil Qurvey o England and Wales

These moderately deep medium loamy well
drained snilsare developed over the shaly or
medium textured sedimentary rocks of
western England and Wales, often on steep or
moderate slopes, generdly at atitudesof bet-
ween 200 and 400m. The National soil maps
show that Mannd snils are dominant over
some 3740km’ in Wales, 1125km? in south
west England and arealse commeon in north
west England. They occupy 3.5% of thetotal
areaof England and Wades.

Manod profilesare distinguished by hav-
ing wel developed and strongly structured
brightly coloured subsoils below topsoils rich
in organic matter. Under semi-natural
woodland or grassland thereisathin humose
surface (mor) layer. The bright subsoil col-
oursare caused by relatively large quantities
of amorphous oxides of iron and aluminium,
which also endow the soil with an excellent
fineaggregate structure.

The following is a brief profile
description.

cm
0-25 Dark brown, dightly stony clay
AD loam.

25-60 Strong brown, moderately stony clay
Bs loam; moderate medium granular or
subangular blocky structure.

At 60 Slaty mudstone in situ or extremely
Ror stony clay loam or sandy silt loam.

Cu
Few areas under arable

Most of the land isin permanent grass
and includesmuch of the “ffridd” or middle
pasture land of Waes. Pastures on steep land
arc frequently infested with bracken, which
thriveson these deep acid soils. Grazed semii-
natural bent-fescue grassland also occurs.
Manv of the characteristic vallev-side
woodlands of western Britain areon Manod
soilsand in places abandoned farmland has
also reverted to scrub or woodland. The com-
bination of steep slopes and themany varied
forms of semi-natural vegetationensure that
the scenery is often very attractive. Thereare
few areas under arable crops, but some
cereals are grown where gentle opesand a
sufficiently dry climate permit. Early
potatoes are grown on these soils in south
west Dyfed.

Soil and land management in agriculture

Manod soils are wdl drained and
permeable so they are very rarely waterloge-
ed and there is little risk of poaching. In most
places the moist climate ensures there is little
risk of crop yieldsbeing affected by drought,
but indry districts, or on south facing slopes,
soil moisture reserves are depleted in most
years, reducing the grass yields, and max-

imum rates of nitroren application are not
recommended here. Aspect isan important
consideration in planning the useof theland,
since where slopes are steep, plant growth on
a north facing field will be some three weeks
later than on one facing south. The soilsare
naturally acidic and the subsoil hasa strong
tendency to fix phosphates, so regular dress-
ings of lime and phosphorus are necessary.
Steep dopescan restrict access, and their lack
of management may lead to invasion of
pasture by bracken and gorse.

Early potatoesaregrown in Manod soils
in south west Waleswherethe wintersand the
early springsare mild. These coastal areasare
also windy and so the snilsdry rapidly and
can becultivatedin short rain-free periodsin
February, althourh care must be taken to
avoid damaging soil structure.

Elsewhere spring cultivation is very much
the exception, and it is only regularly suc-
cessful where average annual rainfall values
are lessthan 1000 mm

Forestry

Oakwoods have survived on many steep
slopes with Manod soils. Most of the woods
are secondary, and affected by grazing
livestock, but several are of considerablein-
terest for nature conservation, The valey-side
woodlands of the Rheidol Vdley in Dyfed for
example are listed asa grade | conservation
site by Ratcliffe (1977). Aswel astheir value

for wildlifemany include land that has nwer
been disturbed by any form of cultivation.
Such sites are rare and give researchers an
uninterrupted record of soil development.
The woods are also of immense landscape
vaue, and wherever they occur these soilsof -
fer wide scope for amenity planting. Com-
mercial forestersvalue Manod soilsasamong
the best availableto them. Larch grows well,
as do most softwoods. Windthrow is not
usually a problem. Thesoil istoo infertilefor
commercial crops of the more demanding
hardwoodshowwer, and oak seemsthe best
choice. Plantationsof red oak do particularly
well. Beech can be grown in sheltered sites,
but will not yieldaswel asin the morefertile
soilsof the lowlands. Slope isa swerelimita-
tion, specia machinery being required for
planting and harvesting.

References

A nature conservation review. Rarcliffe, D.1. )
Cambridge University Press.

Soils and their use in Wales. Bulf Soil Surv. Gt. B¢
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Thesloping land on ¢isfirm in east Powyshas Manod soils with bracken infested grassland,
a smali larch plantation andastripd oak wood. The cultivated fand in the foreground has Den-
bigh series.
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Resaarch at the NITAE

The National Institute o Agricultural Engineering's Annual Reportisthicker this
year and containsmore details of research programmes.

Although in hisintroduction the Director mentions cutsin research and develop-
ment funding, he pointstoabright futurefor the NIAE. Thisis based on continued
development of industry links. Thehigh spot of theyear waswhen the I nstitutegain-
ed the MacRobert Award from the Fellowship of Engineering. It was presented by
HRH TheDukeof Edinburgh in November.

Selecting just two of themany projects covered in thereport we quoteas follows
onthelnstitute's work on designof aself propelled gantry and oninvestigation of
wear resistant materials for soil engaging components.

Ceramicsfor wear ressance;

The development of alumina protection for
soil engaging components (Foley, 1985) has
continued with particular emphasison sub-
soiling equipment. An experimental ceramic
protected subsoiler has been compared with
a conventional stee subsoiler to assess the
relativelivesof thevariouscomponents and
thereby the cost effectiveness of thealumina
protection. The ceramic protected shin
(single-ended)consistsof V' shaped pieces
of alumina bonded onto theleading edgeof
a conventional sted shin. Thesidesof theex-
perimental leg are protected by aluminatiles,
again attached using adhesives. The 2-part
experimental foot consistsof a cutting edge
in hardened spring sted (BS 970:250 AS53,
500H,) and an upper surface of dumina
tiles. After 440ha (about 1600km of travel
throughthesoil per leg), the ceramicshin had
outlasted three double-ended stedl shinsand
although badly worn, was gtill usable Theleg
protection had al so shown significantsavings
in wear (measured by the changein leg width)
by an averagefactor of about 4.5. The perfor-
mance of the new design of subsoiler foot
was encouraging in that theamount of metal
scrapped when the cutting edge was worn out
was significantly reduced.

Work currently in hand on protecting the
cuiting edge of plough shares should enthance
thedesign.

Heavy duty cutting edges such as plough
shares and subsoiler points cannot be pro-

tected with dumina becauseof itslimitedim-
pact resistance. With such applications in
mind, a range of tougher wear resistant
materials have been considered, including
sialons, toughened alumina and sintered
tungsten carbide/cobalt composites. At pre-
sent only the latter are readily available and
their use as a weat resistant tip on plough
shares iscurrently being studied. A number
of designs, gradesof material and methodsof
attachment are being field tested. Adhesive
bondingis being investigated asan alternative
to brazing, sinceit islikely both to hecheaper
and to reduce thermally induced stressesin
thecarbidetip. Early indicationssuggest that
carbide tipping significantly reduces wear
rates hut, in addition to optimising the
design, thecost effectivenessmust beexamin-
ed inlonger termtrials.

A feasihility study of the useof ceramic
materialsin agricultural plain bearingsreveal-
ed that only aluminawaslikely to becost ef-
fective. A survey of the extent of abrasive
wear induced failureof plain bearingsin soil
contacting environmentswill becarried out
beforefield trials can be justified.

Gantry design

Work on the development of a wide-span
vehicle 1 continued —and additic
support was provided by the European
Economic Commission in the form of a
4-year joint research contract with the

Netherlandsand Wes Germany. Progresson
the gantry included provisionof acomplete
hydraulic spray system on the experimental
12m span machine and replacement of the
driver's existing two double-axiscontrollers
by a joy-gtick and steeringwheel. Provisicn
was also made for a 12m wide cultivator
mounting beneath the frame, and thedesign
of a three-point linkageon a cross-dide is
now in progress.

Panswere formulated for the Autumn of

1986 for areplicated field experiment, and a
larger scalefield irial with the gantry. These
provide a comparison between a conven-
tional method of crop establishment and one
using the gantry. In the latter system, no
machineother than a combine-harvester on
ricetrackswill whed thecropped area of sail,
followingthorough loosening of thesite prior
to the experiments.
For acopy d the N.LA.E. Report, or more
details on research programmesplease con-
tat. Dr G. F Forster. Head Information Ser-
vices Dept, NALA.E, Wrest Park, Silsoe, Bed-
Sord. MK45 4HS. Tel: (0525) 60000,

L ossesin grasdand whedlings

A preliminary account is presented in the
June issueof BSRAE Association News of
NIAE investigations into grassand
wheelings.

The grassland wheelingstrials are being
carried out at the North Wyke site of the
Animal and Grassland Research Ingtitutein
Devon.

It has been found that "'in Spring during
the application of fertiliser, 12% of the
field may be covered by tractor whedlings,
which in we conditions can cause
considerable damage to both soil and
grass:

"Experiments carried out over three
years have shown that high contact
pressures have consistently reduced yield in
the whedlings at the first cut; in the worst
case a reduction of 50% was recorded. The
work is continuing to investigate the effect
oi sward type long term effects of
wheelings and the balance between
timeliness of fertiliser application and
damage due to whedings:

Fagt lon Analyssin Water

Tecator d Sweden are promoting their
FiAstar analyser in the UK. Operating accor-
ding to the Flow Injection Analysis principle,
the Tecator Fast lon Analyser aims to meet to-
day's requirement for speed, accuracy and
safety in the routine determination in water
laboratories d ions like nitrate chloride
phosphate; iron; asnonia, duminium. The
UK. office of Tecator Ltdisat Cooper Road.
Thornbury, Bristol BS12 2UR
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of Windthrow

Hazard for Commercdal Foredtry

E. M. LeeGeomor phological ServicesLtd

The widespread expansion of commer cial forestry haslargely been controlled by financial interests. M ost investments pro-
ceed on the bagsof careful investment appraisal, balancing thecostsof development with the expected timber yields. In view
of thelongtimescalesassociated with forestry and the high opportunity costs, real rates of return may helow. On theother
hand, the tax incentivesare valuableand therisksinvolved in theinvestment areusually dight. However, local environmen-
tal conditionscan influence forest growth in such away that the value of thematurestand isaffected. Indeed, theinterrela-
tion of wind and soil can be critical in forestry development.

Wind is one of the main hazardsto the
commercial viability of a plantation, affec-
ting forest growth in two main ways
@ the restriction of tree growth rates. At

critical levelsof exposure tree growth is
reduced to such a levd that forestry
becomes uneconomical. In very extreme
conditions young trees may dic as a result
of severe tissue and
mechanical abrasion;

e plantations, particularly on exposed sites
where wet or compacted soilsrestrict root
development are susceptibleto premature
windthrow.

Damagefrom windthmw
Windthrow in conifer stands has become an
increasingly seriousproblemin many parts of
the United Kingdom. Often windthrow
begins well before plantations have reached
the economically desirable rotation age, and
the yield of valuable largediameter timber
may be considerably reduced. It ispossibleto
identify two main types of windthrow
damage:

e catagtrophic windthmw is caused by
severe storms  with long recurrence
periods. The levels of damage are in-
fluenced by wind speed rather than site
conditions or management practice;

e endemic windthrow is of greater
significanceto the forester than thelargely
unpredictable catastrophic windthrow. It
arises as a result of normal winter gales
with wind speeds of around 45 mph,
gusting to 67 mph. Thedamagetoa plan-
tation isoftensporadic, hut isstrongly in-
fluenced by site conditions and manage-
ment. Thetypica form of damageisthe
uprooting of stands of trees on wetter,
poorly drained sites. In some cases plan-
tationscan be devastated by windthrow.

Prediction of windthrow susceptibility
The relationship between damage and site
conditions is very important as it offers a
means of predicting the occurrence of
endemic windthrow. Such predictions are ex-
tremely valuable for investment appraisals
whereit is necessary to estimate the rates of
tree growth, the length of rotation and the
probable yidd class. The prediction of the
windthrow susceptibility enables more ac-
curate production forecasting asthe degreeof

10

risk will atfect the management practices
such asthinning typeand hencetheyidd, size
class distribution and quality. The con-
siderablelosses due to windthrow make it im-
portant that forest managers can predict
whereand when it islikely tooccur, in order
to select the most appropriate treatments for
each stand.

The main method of assessment used in
commercial forestry is the Windthrow
Hazard Classification system developed by
the Forestry Commission (Miller, 1985). This
classification involves the evaluation and

scoring of fourimportant site factors:

1. Wind. Using a combination of exposure
flag data and published meteorological data
the Forestry Commission has produced a
wind zone map of the country, according to
theincidenceand severity of strong wind con-
ditions. In general wind speeds are greater in
the north an  west, and in coastal areas.

2 Elevation. Both the mean wind speed and
gale frequency increase with elevation. Asa
result forestsat higher elevations tend to be
more at risk than lowland sites in the same
area. These effectsare not linear, and for a
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1 Brown earths
lu Upland brown earths
a Irgnpan Soils
ab Intgrgrade Ilronpan-brown earth
8 Peaty gley
ai Imperiectly aerated peaty gley
Bb Juncus bog
106 Contained or basin bog
13s Scree 13r Rack
s stony Phase
t flushed phase
p peaty phase

similar increasein heieht thereisa greater in-
crease in risk at higher than lower elevations.
3. Topography. The relationship between
topography and exposure is very com-
plicated. Often thesurrounding topography
can producelocally important lee slope tur-
bulence, funnellingand along slope wind ac-
celeration. A ssimple objective estimation of
the topographic shelter of a sitecan bemade
by topex assessment. This involves the
measurement of the angle of inclination of
the horizon at the eight major compass
points. The cumulative total gives a topex
value for thesiteand by surveying over the
wholeaquisitionatopex map can be produc-
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ed (Figurel).

4. Soil conditions. The most important soil
characteristics are those that influence the
development of the tree root system and the
soil shear strength. Both thesefactorsdeter-
minethe degreeto which atreecan ress the
leverageand overturning forces of the tree
stem under wind loading. Thescoring for soil

conditionsis based on the Forestry Commis-
sion soil classification system (Pyatt, 1982)
with each individua soil type having itsown
score Themoredetailed thesoil mappingthe
better the Windthrow Hazard assessment.

Widespread experiencein the UK hasshown
that mappingscdesof 1: 10,000 aretne most
useful in assessing the extent and distribution
of upland soils(Figure?2).

Windthrow Hazard Classification
The combined scoresfor thesefour factorsis
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Windthrow Hazard Map 1:10 000

used to assign theland unitsinto oneof sx
Windthrow Hazard Classes(Figure3). Each
Windthrow Hazard Classis associated with
acritical height, which isthestand height (ie.
age) at which windthrow islikely tostart. The
terminal height isthe stand top height when
windthrow has spread progressively to reach
40% damage level and clear felling would be
necessary. These heights are influenced by the
thinning practices(Table 1).

Effect of thinning

Thinning is normally carried out to provide
more growing space for the remainingtrees,
to increase' the total yield of usable timber
over the life of the stand and to producean
intermediateyield. In general, thinning leads
to windthrow, starting at lower top heights
(and earlier age) than in unthinned stands.
Systematic thinning, on susceptiblesites, in
line or chevron patterns can result in wind-

throw at lower heightsthan selective thinning,
producing lower timber yields.

The value of Windthrow Hazard Classifica-
tion to forest managersliesboth asan essen-
tial aid to investment appraisal and in im-
proved production planning, by assisting
dsic s 1t and extent of future
thinning d i _ operations. Even asmall
increasein thelength of rotation on suscep-
tible areas can improvethe valueof astand
duetotheincreasein averagetree sze
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BOOKS

Acid sulphate Soils. a basdlinefor
resear ch and development

by D. Dent, University d East Anglia,
Englend.

ILRI1, Wageningen, the Netherlands

1985, 50 pages, Df195.00 US$38.00

Acid sulphate soilsdevelop in some marshes
and swamps when drained. The conditions
suitablefor their formation occur in reldively
small but widdly distributed areas. Aeration
of soilswith high sulphideand low calcium
carbonate content leadsto extremesoil acidi-
ty with resultant toxicity and nutrient defi-
ciency symptomsin most crops. Accompany-
ing problems arise from poor soil structure,
iron ochre ft t nd the production of
highly corrosiveand ecologically damaging
groundwater and drainflow.

Research has yidded an extensivebody of
knowledge regarding the causesand possible
solutionsto these problems. The purpose of
this book is to present this knowledge,
together with a common terminology and
strategy guidance, for ready use by thosein-
volved in the management of acid sulphate
soils. Thiswill includefarmers, agricultural
advisers, soil surveyors, soil scientists and
land development plannersat al levels.

Introductory recommendationsunderline
the need to consider alternativesto reclama-
tion of potential problemsoils, and warn of
thedifficultieswhich will be experiencedand
the dangers of inadequate evaluations or
over-rapid development. Thesurveysand ap-
plied research necessary to assess a given
situation areoutlined.

Themain body of thetext, whilst making
acompleteand coherent whole, isdivided in-
to sectionsaimed primarily at different sec-
tors of the intended readership.

The origins of these soils, the changes
which takeplacein them and theagronomic,
engineering, social and environmental pro-
blemsof their reclamationare described.

A section on Management details alter-
nativeapproachesto utilisngtheland, from
policies of minimum intervention and
minimised problemsto full reclamationwith
intensive control measures, where these are
justified.

In other sections the chemica and
physica processesin thesoilsand the effects
of ameliorativetechniquesare covered.

Soil profile developmentand description
are considered and alternativeclassification
schemescompared.

Relationships between the highly variable

Windthrow Critical heights(m) Estimated terminal heights(m) _ _ [
hazard (onset of windthrow) (40% stand area blown) soils properties and recognisable surface
Sive o sieve o [Sursdeepens fave auimees
Nonthin __thin thin__Nonthin _thin thin in thefield for land evaluation, land use plan-
1 Unconstrained by Windthrow ning and project design.
2 25.0 220 21.0 31.0 280 28.0
3 220 19.0 17.0 21.0 25.0 23.5 Weadlth of practical information
4 19.0 160 14.0 24.0 215 185 The book iswdl organised and written ina
S 16.0 130 12.0 195 175 155 clear, concise, readablestyle. Asexpectedin
6 13.0 10.0 9.0 155 135 115 a handbook for professiona use, some

Tablel Critical and terminal helghtsassocigted with windthrow hazard classes

familiarity with the relevant subjects is need-
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ed to fully appreciate each section. A wealth
of vital practical information is presented and
a reference list of 150 or so journal papers
and conference proceedingsindicate the ex-
tent of the material drawn upon in addition
to theauthor's twenty yearsof experience. Il-
lustration is provided by monochrome
photographs of generaly good quality
together with linediagramsand useful graphs
and tables. A set of colour plates show soil
profile details.

Many of the examplesdescribed arefrom
tropical areas but locations in New Zealand,
the Netherlands and the UK are aso
represented.

Existing and potential acid sulphate soils
in the UK are of limited extent and, whilst
troublesome locally, do not pose a serious
agricultural problem nationally. Awareness of
their presenceand difficultieswill often be of
importancein economicand environmental
appraisal, however.

Thespecialised nature of the subject and
a price in excess of £20 will limit the casual
readership. Thisbook should, howwer, beof
particular interest and valueto al those who
have an advisory role concerned with acid
sulphate soil s, perhaps especialy in develop-
ing countries via consultancy work or inter-
national development agencies. It would be
an ideal vade-mecum for the field and would
also provide a very thorough introduction to
the subject for any interested student of
agriculture or soils.

A. THORBURN

Tricklelrrigation for Crop
Production: Design, Operation
and Management
Edited by E S Nakavama& D. A. Bucks.
Elsevier, Amsterdam, 1986. 384 Pps.
DFI 160.00
Although interest in trickle irrigation in the
UK hasgrown steadily over the past decade
to over 3000 ha, in recent years there have
been concerns brought about mainly through
system operation and management problems.
Not least of these is emitter blockage and
how to overcome it. This hook looks as
though it could providesome of the answers.
It is written by 23 US trickle irrigation
specialists from a wide range of disciplines
and brings together a wealth of experience
from both research and field practice. The
reader should note at this point that like
many USirrigation textbooks, US practiceis
the main topic and so some measureof inter-
pretation will he needed for European
conditions.

Higtory and design

The book has four chapters. The first isa
general introduction totrickleirrigation with
an interesting historical survey in which the
UK gets some credit for having introduced
plastic pipesfor trickleirrigation in the 1940s.
The second chapter deals with design prin-
ciplesand coverstopics such as emitter con-
struction, system design, soil water distribu-
tion and salt distrubution. Vey detailed
studies are presented of plastic materialsfor

24 npdel

SOIL MANAGEMENT COURSE
SILSOE COLLEGE

emitter and pipe manufacture, the hydraulic
design of pipe systemsand the mathematical
treatment of the physicsof soil water move-
ment. These will be of particular interest to
the system designer and the researcher.

Operation and management

The most interesting chapters are the third
and fourth dealing with operation and
management respectively and more than
60% of the book isdwoted to these subjects.
Information is given on emitter cloggingand
its avoidance, water treatment, automation,
field performance and waluation, irrigation
scheduling, useof fertilizersin tricklesystems
and handling salinity problems. Vay littlein-
formation has been published to datein an
easily accessible form. Thisbook fillsthe gap
and providesan invaluablerwiew and source
hook of the latest experience and solutionsto
problems which face practicing trickle ir-
rigators throughout the world.

Two notable examples are the reviews of
micro-biological and chemical accretion pro-
blems which reduce water flow through
trickle emitters. A further example is the
detailed review of fertilizersand their applica-
tion through the trickle system including the
injection equipment which isavailable. This
is perhaps the most important advantage that
trickleirrigation hasover other methodsand
isonethat the book fully exoloits.

The book has many worked examples to
help the reader in absorbing the concepts and
these will no doubt he helpful to teachersas

continued on page 18
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Emphasisison the applied rather than the theoretical
aspects of il management. Soil problemsare
identified and practical solutions presented — minimising
problemsthrough management; mechanical alleviation
of S0l problems.

Primarily directed tofarmers and growersthis course
also offersmuch of interest and value to othersin such
as manufacturing, contracting and consultancy.

SOIL ASSESSMENT BOOKLET

A simple Biblefor the assessment of differenttypes o soils
and their varying interactions with water.
Second edition: revised by John Archer, ADAS Soil Scientist
Sponsored by British Petroleum

16pps A5 with durable glosscover and 10 colour illustrations.

Write: SaWMA, 22 Edgerton Grove Road,
Huddersfield HD1 50X
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This ISan exciting new COUrse suitable for students
with a biological, chemical Or agricutural back-
ground. The course will be taught jointly by the
Biologica Laboratory, University of Kent and the
Department d Biochemistry, Physiology and Sail
Scienceand the Department of Biological Sciences,
wy e College, University d London.

The course will be full-time lasting 12 months
(October-September): the first 6 months devoted
mainly to course work; the second 6 months to an
independent research project.
FEES

The course fee for 1986/87 is £1750 (U.K. and E.C.) and £4600
(overseasother than E.C\) It is hoped that a number of bursaries
will he available.

Further information and application forms may be
obtained from:
Dr. R. G. Burns, Biological Laboratory, University of Kent,
Canterbury, Kent CT2 7NJ,
or MissJ. Ingraint, Wye College. University d London, Wye,
Ashford, Kent TN255AH
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A Mechanigic approach to
predicting nitrate leaching

by D. Barraclough, Imperial Chemical Industriesplc, Jealotts Hill Research Station

Predicting the vertica movement of
chemicalsthrough soilsis of interestinawide
rangeof activities. Fr omthel eaching of fer-
tilizers and pesticides through agricultural
soils to the disposal of radio-active waste,
there is a need to predict the rate of displace-
ment through the soil profile.

Even a casual survey of the scientific
literature, however, will indicatethat thereare
amost as many modelsdesigned to perform
such predictions asproblems to solve. This in
itself is a clue to an important feature of this
areaof work. Becausesoilsand climatesvary
widdy and because chemicalsdifferin their
behaviour in soils (adsorbed or not, for ex-
ample), it is impractical to construct com-
pletely accurate, comprehensive models in
which every physical, chemicad and biologica
process is explicity described. Such
'mechanistic’ models, whilst in theory the
ideal, would be largely unworkable, requiring
quantitiesof generally unavailabledata.

The starting point for conventiona
descriptions of solute leaching is the
convective-dispersion transport equation:

6C = E6’C - véC
ot 6X  ox

whereC isthe solute concentration, E isthe
coefficient of hydrodynamicdispersion, v the
average pore-water velocity, and X is distance,

In the past, salving this eanation for in-
itial and boundary conditions relevant to
practical problemswasa major obstacle. The
advent of numerical solution techniques on
digital computers has largely diminated this
problem but significant difficulties remain.
Theseconcern the correct characterisationof
v, the average pore-water velocity.

Establishing pore-water velocity

In asoil with one pore size, theaverage value
of v is unambiguous. In a 'red’ soil, if the
range of pore sizesis small and normally
distributed, an average v appears to work
quitewdl; thespread of solute resultingfrom
the rangeof pore velocitiesbeing catered for
by the coefficient of hydrodynamic
dispersion.

Many soils, however, havea wide range of
pore sizes, from those associated with clay
domains, to 'biopores such as worm holes.
Under these circumstances, the conventional
convective-dispersion eguation, when used
with an average pore-water vel ocity appears
to break down. The movement of solute is
often underpredicted, and the physical

significanceof the very largecoefficientsof
hydrodynamicdispersionrequired to account
for the marked solute spreading, becomes
unclear.

Simplifications necessary ton
data available and information i
Further progressis usually only possible if
some simplifications are made, and the
degree and nature of the simplification is
largely dictated by the likely availability of
data, and the type of information required
from the model.

If, for example, only the cumulative
leaching over a relativelylong period werere-
quired, it may be legitimateto usea 'bulked
parameter' approach in which timedoes not
appear explicitly.

Similarly, tod u ¢ e theapparent range of
pore-water velocities, the pore-water can be
divided into that which carriesthe major part
of the dispersive flow, the so-called mobile
pore-water, and that in which flow is relat-
ivdy dow, the immobile pore-water (see
Figurel).

This meansthat thepore-watervelocity is
averaged over only the mobile pore fraction,
thus reducingits range and raising the mean
velocity.

‘Time’ as a variable
Themodel of Drs Addiscott and Whitmore,
described ina previousasue, uses both these
simplifications very successfully.

For a variety of reasonswe have decided
to retain timeasa variablein our approach,

while adopting the mobile-immobilewater
simplification. This resultsin amodel witha
series of rate expressions; the rate at which
water movesthroughthesoil v, and therate at
which sol ute exchanges between the mobile
and immobile pore-water,

[t f necessity, the modd is more
'mechanistid than the.onedevelopedby Drs
Addiscott and Whitmore. An immediate
drawback of this is that it needs more
information to run. Whether thisadditional
complicationis justifiedistoo early to judge

ThelCl Model

Themodel uses lem soil layers. Eachlayer is
characterizedby an initial nitratecontent and
an initial water content. Solute movement
resultine from convection. disoersion, and
exchange with the immobile pore space is
described bv a seriesof simultaneous finite-
differenceequations. Simulations are run on
adaily basis.

For agiven rainfall event, the partition of
pore-water into mobile/immobile is deter-
mined by therainfall intensity, and the rela-
tion between hydraulic conductivityand pore
size cdass. Thus a low intensities, say
0.2mm/hr, dl the poresin agiven soil may be
ableto transmit water sufficientlyrapidly and
no immobilewater is present.

In contrast, if the rainfall intensity were
Smm/hr, the pore-sizedistribution in many
soilsissuch that only thelarger porescould
transmit water at the required rate; these
would then be the mobile porefraction.

Soil aggregates

IMMOBILEL

Convective flow

IMMOBILE WATER CONCEPT

\ EMPTYING OF MACROPORES
EMPTYING OF MICRORORES

Time

Cfco

(From Bennett & Goodridge, 1970)

Fig |. Immobile wafer concept.
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Fig 2 Histogram o observed concentrations.

The remaining data required to run the
model, the coefficient of hydrodynamic
dispersion and the rate of solute exchange,
are obtained from analysing solute
breakthrough curvesin laboratory column

« and § are moddl parameters.

studies.

Initial resultswith thismodel suggest that
it can reproducenitrateleaching profilesob-
tained by monitoring thedrainagewater from

experimental fields (see Figure 2). The real

test, however, will beto seeif the parameters
obtained for a wide rangeof soil typesin the

laboratory column studies can reliably
predict nitrate leaching under varying

climatic regimes. That work isnow in hand.

THINK BEFORE YOU

CROSS THE ROAD..

APPLICATIONS

2IN. TO 32 IN. DIAMETER

The Impact Mole is designed to punch horizontal, inclined or vertical bores (dead-end or through) in
compactable, non-rocky 0ils. Because Of its trenchless operation, it allows telephone and power cables,
pipelines, etc., to belaid under existing surfacestructures and installations (such asroads, railways. airoort

runways, banks, dams and industrial or residential buildings).

WRIGHT IMPACT MOLING

MAIN STREET, HULL HU2 OLA. TELEPHONE: 0482 26846

AFTER HOURS: 0482 643155 - ROY ROBERTS

WE UNDERTAKE MOLING AND DUCTING

CONTRACTS ANYWHERE IN THE U.K.

.........
............
et
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Compaction Sudiesin theUSA

The new concept of Soil Compaction Management
Jim Tayler' talksto Geoff Baldwin about thework of the National Soil Dynamics

Laboratory at Auburn, Alabama, USA.

The core of the research factlities at the National Sail Dynamics Laboratery are these hune

o

¢ and two indoor soil Bins con-

taming a variety of 50ils representative 8f types found throughout the United States. The bins are provided with unique equip-
ment for soil preparation giving fine control in each trial over thedegreed compaction, themoisture content and thedegreed

pulverisation,

Problems of soil compaction and how to
tacklethem continueto be the subj ect of
detailed study in many couniries
worldwide. In the United States, in par-
ticular, compaction research has been
carried out for many vears at what o
formerly the National  pjj,0e
Machinery Laboratory; now re-named
the National Soil DynamicsL aboratory
(NSDL).

Responsible 1or much of this work at the
NSDL is Dr. Jim Taylor and, having lately
read his paper, ‘Controlled Traffic: A Soil
Compaction Management Concept:' | was

Notes.

keen to meet him and hear more about his
research and hisconclusions. The opportuni-

hic 7 .
% ;?thvisei gmteﬁlgsgf recently when Dr.

Thework of theTillageL aboratory
During our meeting [ asked Dr. Taylor first
for a broad view of thework at the NSDL -
at the ""TillageLab”. He explained that, after
50 years service as the Nationa Tillage
Laboratory there has been a in their
approach to the subject and the new name is
more closely descriptive of the work now be-
ing undertaken.

Dr. Taylor describes the work of the

Laboratory &sthe study of soil-forcesystems;
the investigation of what happens to soil
when forcesare applied toit. In agriculture,
such forceshave been considered asthose ap-
plied by tillage tools or by traction devices.
Research staff was accordingly divided into
two groups — one for traction research and
onefor tillageresearch.

The new approach

Two new ideas have now been introduced —
on the one side, the plant itself is now added
to the soil-machine studies and on the other
side there is now to be considerable field

I. Dr. Taylor is National Technicd Adviserfor Traction and Controlled Traffic Research and aiso Research Leaderfor Cropping Concepts

at the National Soil Dynamics Laboratory, USDept. d Agriculture, Auburn, Alabama, USA.

2, SAE Technicd Paper SeriesNo. 860731, April, 1986.
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work, besidesthe soil bin research, in order to
pursue ideas and findings to their logical
practical outcome.

To meet their new approach to tillage
studies there are now three research groups.
These are concerned specifically; with soil-
plant interactions; with soil-machine rela-
tions and with Cropping Systems. It is this
new group, Cropping SystemsConcepts, that
Jim Taylor now heads up. Hisaim now isto
take the principles derived from the more
basic soil bin research and apply them in the
development of cropping systems. In this, he
and histeam will befocussingparticularly on
the soil compaction question and doing con-
trolled traffic work in the field. Dr. Taylor
stressed that hewill continueto work closely
with the two other research groups but he has
needed to add some specialist-qualifiedstaff
— suchasa plant physiologist to strengthen
hisown team.

The Compaction Problem in the USA
Returning to the specific question of soil
compaction, Dr. Taylor explained that this
became a problem in South Eastern United
States as early as the 1950°s starting in the
sandy loams of the Peidmont and Coastal
Plains, spreading into the Mississippi Delta
and the Southern Plains. California's San
Joaquin Valey wasalso an early victim. The
Corn Belt of the midwest wasthe last major
crop area to be affected but general com-
plaints of soil compaction have come from
Corn Bdt farmersin the 1980's.

Indeed, compaction hasaways been pre-
sent in agricultural soilsbut so long asit ex-
isted only in theupper levelsit did not persist
and did not develop into a major problem.
The “Compaction problem™ has developed
as compaction forces havereached deeper in-

The 8-metre wide
gantry now in process
of construction for
controfied traffic
research.
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to the soil, especialy below normal
ploughing depth.

Even then, theeffects of compaction can
be quite variable. A compacted soil can
sometimes still givea good yidd if nature has
helped by, perhaps, extra rainfall at critica
growth periods. Conversely, though, soil
loosened by subsoiling will not necessarily
ensure a good yield if plant growing condi-
tions are otherwise unfavourable.

For example, agood organic matter con-
tent in the soil appears to have a favourable
influencein reducing the effects of compac-
tion, but a new soil, cleared and prepared for
cultivation with heavy equipment could still
have severe compaction problems. The age of
the soil or the yearsin cultivation have not
been found to becorrelating factors. Similar-
ly, freezing and thawing, although probably
effectiveagainst shallow compaction, cannot
beregarded as curativeagents for deeper level
compaction.

Thegeneral answer to relieveor curecom-
paction has been the use of thesubsoiler. In
the South East United States, subsoiling
became common practice 30 yearsago with
theadvent of deep compaction and the prac-
tice has spread elsewhere since then in the
wake of the spreading compaction problem.

The Plant Physiologist approach
However, resultsof subsoiling tests have been
mixed and difficult to interpret becausethe
phenomenon of compaction was poorly
understood. ThisiswhereDr. Taylor seesthe
benefit of the plant physiologist approach -
the engineersand soil scientists by themselves
without the knowledge of plant physiology
have been unableto interpret theinteractions
of plants with compacted soils.

As to the causes of compaction, Dr.
Taylor considers that, although irrigation,
tillage tools and cultural practices can
sometimes be blamed, the main culprit has
been recognised by most researchersfor the
past fifteen yearsas being essentially wheel
traffic, deriving particularly from the frantic
pace of agricultural mechanisation after the
second world war.

Ideas to reduce compaction
Having recognised the culprit, many ideas
have been tried to reduce the effect of ran-
dom whed traffic; fewer passesover thefield.
dual tyres, flotation tyres, low pressure tyres
and direct drilling systems. The results have
been less effective than hoped for.
Commenting on these, Dr. Taylor pointed
out that, normally, reducing the number of
passes atyre makes over thefield is not very
beneficial — the first passof thetyrein atill-
ed soil will usually cause 75 per cent of the
bulk density change and 90 per cent of the
sinkage that would result from half a dozen
passes.

Lower ground pressures beneficial but
subsoil compaction still a problem
Another feature explored in earlier soil bin
trials bv Dr. Tavlor has been the compaction
effect of total axle load.

Taking two different axle loads, one
roughlydoubl etheother and fitting suitably
larger tyresfor the heavier load did result in
roughly equal soil pressuresin the surface
areadown to about normal ploughingdepth.
Below that depth however, the heavier axle
load even on the larger tyres did show a
substantially greater soil compaction
pressure.

Totd axleload appears thereforeto be the
dominant factor in causing deeper subsoil
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compaction and an outcome of this effect
must be that as subsoiling is practiced to
eliminate compaction the use of increasing-
ly heavier equipment, even though on pro-
portionately larger tyres, may itself be caus-
ing compaction to still greater depths.

If tillageis stopped atogether, as in the
direct drill system thereisstill arisk of com-
paction problemswherever traffichastorun
over sl in a wet, structurally weakened
condition.

Wheel trafficincompatible with growing
crops

Summing up the position today Dr. Taylor
points out "we have tried reducing the
number of trips over the field and we have
tried spreading the weight over larger tyres;
we aredtill gettingcompaction. So when both
these efforts have failed, it is logical to
assumethat whed trafficand growing crops
are incompatible. The only solution is
divorce:

The management of compaction
Theansweristocontrol trafficover thefield.

The controlled traffic system is a crop
production system in which thetraffic lanes
and the cropping areaaredistinctly and per-
manently separated.

Research into thissystem has been going
on now for several years. To begin with,
modified conventional machinery was used
but in recent yearsseveral wide-framevehicles
(gantries, spanners) have been built.

Onesuch machineis under construction
at the Soil Dynamics Laboratory. When this
iscompleted Dr. Taylor plansaconsiderable
programme of field work to explore and
develop his new concept of managed com-
paction. By this he means that compaction in
certain areas, the traffic lanes, will not just be
tolerated it will beencouraged, but elsewhere
therewill he no wheded traffic and no com-
paction other than that arising from natural
causes of weathering and plant growth. In
other words, thecompaction will bemanaged
to suit the diverse requirementsof traction
R

continued from page13

well. The index however, leaves much to he
desired and could be extended so that the
book can be used much more for reference
work. Theeditorsdescribethe book as being
multi-purposeand thisis reflected in the way
authors jump rapidly fromthe very practical
to the highly theoretical. Thisapproach may
well betoattract awide ranged buyersfrom
farmers through to research workers but the
danger is that it may leave both rather
dissatisfied.

The book clearly makes an important
contribution to the art of trickle irrigation
and thoseinvolved inirrigation will find it a
vauableand useful referencework. However,
itisfor theserious reader, not |east because
of itsprice(approximately £42.00)!

M. G. KAY

Note: |n US/Canada also available from Elsevier

Science Publishing Co Inc. PO. Box 1663, Grand
Central Station, New York. NY 10163,
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and cropping.

Crop productioncosts reduced

One of the most important resultsthat Dr.
Taylor sees arising from this work is that
therewill be reduced costsof production. In-
itidly, investigatorswerelooking for increas-
ed yields from incompacted soil — and in
most casessomeyield increaseshaveresulted.
However, the most significant result appears
to be reduced cost of production. Annual
deep tillage is no longer necessary and the
firm traffic lanesimprovetractiveefficiency
and mobility.

Further benefitsin costs, as wdl as in
yieds, may beexpected also fromthegreater
timeliness of operations; of spraying; of
harvestingfrom firm traffic lanes. Theseare
aspectsto beexplored by Dr. Taylor's team.

Another subject of their investigation will
also bethe nature of thetrafficlaneitself —
should it stand proud, or below thelevd of
thegrowing area. Will water run-off be a pro-
blem and, if 30, how should it be tackled?Dr.
Taylor isnot in favour at thisstageof soil ad-
ditivesto set the surfacein permanent road-
ways, but obviously that is one possible
solution.

Cooperative working worldwide

Findly, as an indication of the world-wide
nature of the compaction problems, Dr.
Taylor outlined the international contacts
which are maintained by himself and hiscol-
leagues. In this vist to the NIAE they are
mestine fdlow researchers from the
Netherlands with whom they already have a
cooperative project. The Netherlands in turn
has cooperative work with England, Scotland
and West Germany. The Soil Dynamics
Laboratory also has a cooperative project
with Israel; a project under discussion with
Japan and ismaintaining close contact with
researchers in Sweden, South Africa,

For further information contact:
Alison Saxby

Rothamsted Experimental Station
Harpenden, Herts AL5 2JQ

FARMLOOK

A SPECIAL SERVICE FOR FARMERS
BUYING LAND OR SEEKING A TENANCY

THE SOL OF ENGLAND AND WALES HAS BEEN GATHERING
INFORMATION ON SO!LS AND LAND QUALITY FOR OVER 40 YEARS.
THIS EXPERTISE IS NOW AVAILABLETO HELP YOU CHOOSE THE
RIGHT FARM OR NEGOTIATE A FAIR PRICE OR RENT.

SOILSURVEY OF ENGLAND AND WALES

OR PHONE Harpenden 63133 ext 2492

Australia and others around the world doing
controlled trafficwork.

" Eliminate the boll weevil but manage
compaction!’

With astatement which hesaid would be
clearly understood in American cotton pro-
ducing areas, Dr. Taylor stated, ""We want to
eliminate the boll wesavil but we want to
manage soil compaction”: **Soil compaction
is as desirable in a traffic lane as it is
undesirablein thecrop zone':

concludedfrom pege19

also pointed out that it isvital to maintaina
steady 7pH —plenty of lime is needed—

otherwise there might be problems with
heavy metal elements.

We heard that although Cr can be quite
prominent in the top layers there is little
penetration and only a very smal percentage,
03 per cent of the chromium taken up by cat-
tleisactually retained. Lead seemsnot to per-
sist and routinemonitoringshowsavery low
Pb content in thesilage crop. Nitrogenisob-
vioudy high and does seem to penetratemore
deeply but this still does not represent an
acute problemand there has beenlittleor no
leaching into adjacent waterways. Nitrogen
levdl must be considered though in cropping;
it would not beliked by spring barleys, for ex-
ample. Grain production from the Estate has,
by law, to go for stock feed in order to comply
with EEC regulations.

We covered many more aspects of the
injection process and the associated
management practices.

SaWMA thanksto STWA

The vist was well worthwhileand we arein-
debted tothe Severn i Water Authority
and, in particular, to Chris Holt and to
Howard Rundlefor their kind attention and
hospitality.
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Stoke Bardolph Sewage Farm,

Nottingham

Continuoussoil injection of sewage sludge allowsgreater
volumeof application with lessodour nuisance.

TheFied Meetingat the Stoke Bar dolph
Sewage Farm wasor ganised for SaWMA
members by Mr. Chris Holt, Farms
Controller, Severn Trent Water
Authority.

During our vist wefirstly had opportuni-
ty to hear from Mr. Holt detailsof the main
purpose of the Stoke Bardolph Estate—the
disposal of sewagesludge—and then tolearn
about the injection technique now employed
and the extent to which this has demanded
special attention in overal management of
the estate.

Mr. Howard Rundle, Senior Soil Scientist
with the STWA kindly joined Mr. Holt to
deal with the morespecific soil and chemical
matters.

Permanent piping solved transport
problem

From thisinitial meeting, we learnt how the
Stoke Bardolph Estate has been used since
theearly 1900’s asthe disposal sitefor al the
sewage sludge produced by the city of
Nottingham. Formerly, the estate was divided
into a number of lagoons to which the sludge
was pumped for settling and absorption.
Now, the practice is to inject the sludge
straight into the soil and special equipment
has been devised to alow the existing perma-
nent piping installation to be used sothereis
no logistical problem of continual traffic
with tankers carrying the sludgeto the fields.

System wins Pollution Abatement
Award

The development of the specia piping and
connections between injector and field stand

5 "f"

P D

The soil injection machine and supply pipe af work in grassland.
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pipes had been achieved jointly by the Severn
Trent Authority working with the BKW com-
pany of Ribchester near Preston. Mr. John
Conroy, Sales Director with BKW kindly at-
tended our meeting and provided specialist
information on the machinery aspects.

Asreported inour last issue, the process
was selected as one of the five winners to
receivethe coveted 1985 Pollution Abatement
Awards.

Greater volume; lessodour

From the point of view of the Severn Trent
Water Authority the injection technique is
paying off handsomely in allowing greater
volumes of sludge to hedisposed of and, for
the general public, thereisthe advantagein
improved environment through minimising
odour nuisance and eliminating the unsightly
settling beds.

The background to the operations at
Stoke Bardolph isthat the Authority hasto
disposedaily of 300,000 gallons of sludge. It
is not economic to orovide much storage
capacity so disposal must be regularly six
days a week throughout the vear. The soil —
ranging from light sandy through medium
loam to some heavier loam and generally
overlying gravel—is wel suited for injection
through most of theyear, theonly difficulties
being when it isfrozen or becomes very dry.
Under those conditions injection is not possi-
bleand ChrisHolt revertsto surfacespraying.

Working at an injection rate of 25,000
galons an acre, the specia constraint on
Chris Holt’s management of theestateisto
haveavailable throughout the year adaily 12
acres suitable for injection. Thisrequirement

2

SaWMA members Roger Urnwin, MAFF: Bill
Whitfield, Soil Survey; were able also co offer
some professional advice on an impervious
layer in a former sewage lagoon.

may change in the future—thegrowth of the
City has meant a trend to increased volume
of sewage— but Severn Trent engineers are
looking at waysof increasing the concentra-
tion of the sludge; doubling the dry matter
content toaround 5 per cent and also of in-
creasing the volume that can be applied by
the injector.

Close  co-operation on these
developments, as with theearlier work, isalso
maintained with research scientistsat the UK
Water Research Centre.

Cropping to match disposal
requirements

Chris Holt’s answer to the Authority's basic
requirement isto work on essentially a four
shift rotation with two winter cereals on
about 850 acres, fodder maize 350 acres and
400 acres grassland suitable for injection.
Other grassland—new seeds and riverside
areas open to thepublic cannot be used for
sludge disposal.

The winter cereals allow only oneinjec-
tion operation between harvest and drilling,
the maize acreage may take fiveor six but in
the summer only the grassland is available
and this can then come under considerable
pressure to provide enough acreage without
risk of excessivecutting up of the sward. In-
creasing the grass acreage could inrcasc the
acreage for sludge disposal but thiswould in-
troduce more oroblems of increasing stock
levelsand then acquiring higher quotas.

Timely cultivationsand liming essential
To get maximum benefit from the sludge
injection and to maintain good soil surface
conditions Chris Holt stressed the impor-
lance of spring harrowing, of rollingat exact-
ly the right time (adifficult one this) and of
strictly observing the minimum three week
period between injections. Howard Rundle

concluded on precedi ng page
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DRAINAGE

Drainage

— theall important factor in successful farming

Efficiency and cost reduction highlighted at the Farmers
Weskly International DrainageEvent, 1986

Despite the interference of some very
unfriendly weather, the Farmers Weekly
1986 choice of atwo-day event, coupled
with a central location succeeded in
doubling the attendance achieved the
previous year.

The Event—the biggest in Europe
again provided an unequalled oppor-
tunity for farmers, contractors,
manufacturers and dealers to come
together to seethelatest equipment and
techniques in aworking environment.

Demand for drainage must continue.
Ministry estimates suggest an annual ‘pool’
of 100,000 acres needingto bedrained just to
correct the deterioration of old systems In-
creasing evidencein crop and stock response
proves that drainage is indispensible.
Drainage work should bereearded not asan
expense but as a highly profitable
medium/long term investment.

Report by Geoff Baldwin

Soil typesidentified by SSEW

This year's demonstration site at Marston
Trussell, Leicestershire had been carefully
studied and the soil types mapped out by the
Soil Survey of England and Wdes.

Mr. Tony Hodgeof the Soil Survey show-
ed that the site was predominantly Wickham
clay loam but bordered by substantial areas
of Denchworthcday and oxpastureclayloam.
All parts of thesitecould be expected to lie
waterlogged in winter if not provided with
adequate drainage.

Drainagerequirementsfor the threesoils
are similar. The ADAS/SSEW recommenda-
tion isfor pipes/tiles at 750 t0 900mm depth
and at intervals of 20t040m (closer spacing
being for the Wickham and Oxpasture soils
which do not hold a molechannel aswel as
in the Denchworth). Permeable backfill is
considered essential for all threesoils.

ADAS Drainageplan

The ADAS drainageplan wasfor 20m inter-
vaswith gravel permeablebackfili followed
by cross moling. Lateral drains were to be
60-80mm plasticor 76mm tileswiththe cross
moling 550mm deep at 2.3m intervals. It is
considered that the moles should last
reasonably well in the Denchworthsoils but
may need re-drawing more regularly in the
other soils.

Theoverdl site offeredscopefor practica
demonstration of awide rangeof machines
and skills—not least sometimesskill in mak-
ing progress under the extremely wet surface
conditions on the second day.

Overseas visitorswelcome

Amongst the trenchersbeing demonstrated,
Bruff were offerineuo-rated versionsof their
BT4 and BT6 machines; Interdrain had
severd machinesat work and wereal so show-

Theavenuein front of Miles stand truly reflects the wetness of the occasion.
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ing the only new drainage machine at the
event, the new Interdrain2028T. The Masten-
broek rangeves therein forceand clearly the
company hasan eye, not only on the British
contractor, but aso on the many overseas
drainage specialists who vist the event.

Theactiond theBirtill Grave! saver.

Quoted in the Farmers Weekly Drainage sup-
plement, Mr. Mastenbroek has expressed
confidencethat land drainagewill rdly in the
UK if the Dutch experienceisanythingtogo
by. At the present time, Mastenbroek finds 80
per cent of its orders from overseas, with
Holland and Belgium particularly prominent
purchasers.
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The Bruff BT6 trercher now with farger engine.

New machines-emphasis on cost
savings

Amongst new machines, we saw the Silsoe
Collegefloating-beam mole plough. Incor-
porating a hake hitch and a hydraulic hitch
control the Silsoedesign and will hold depth
and directionof themole, whilst at the same
time, cateringfor smplegrading without the
need of expensivelaser control. The design
hasattracted commercia manufacturing in-
terest and we are pleased to report that
Mastenbroek plans to show a production
model at the Royad Show. We understand
Mastenbroek seethismoleascomplementing
their existing range of drainage equipment
and expect agood market overseasaswdl as
in the UK.

Another machine being shown for the
first time after severd years of trials and
development is the Birtill gravel saver.
Although in concepta simpleidea, theBirtill
unit offers startling savingsin gravel usage
and with lessgravd requiredtherearefurther
substantial savingsin transport costs, fewer
journeys and fewer whedlings. The Birtill
gravel saver, by restrictinggravel fill to only
part of the trench width and hack filling soil
into the other part reportedly save 30 per cent

Birtill Gravel ver

WATKINS NAYLER & CO. LTD.

Telephone 274161

Friar Street, Hereford.

'NAYLER'
TWIN SUBSOILER

'NAYLER'

SINGLE SUBSOILER LARGE STOCK
. IRRIGATION HOSE
2 AND EQUIPMENT

RAOBUST without being a
MAMMOTH DINQSAUR

COMPETITIVELY PRICED

TESTED aver many years
throughout the U.K. as
weH as on our own farm.

We SAVE you and GET THE BENDS OUT OF THEM FIRST
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of the gravel that would normally be needed-
for a 5 inch trench. At a base price of £3,500,
the Birtill gravel saver could pay for itsell in
a month’s typical work. A vibrator is
available as an optional extra for the gravel
hopper.

Increasing demand expected for mole
ploughs

A number of manufacturers expect there to
be increasing demand for moling to prolong
the life of basic drainage systems. Michael
Moore Moles are catering for this by offering
their new MINIMOQLE. This tractor-
mounted machine is designed for the smaller
horse-power tractor and aims to incorporate

The Mastenbroek 25/20V plough — difficult to
tell where it's been were it not for the track
marks.

the best features of the beam plough whilst
significally reducing draft.

Yet another cost-saving, and time-saving,
proposition is that offered by Lytag with their
unique light weight aggregate for back filling.

BN
BOURGEIN

L.D. BOURGEIN OXFORDLTO.,
FREEPDST: South Hinksey, Oxford 0X1 5BR
Tel: 0865 735420, Telex: 83147,

ALISUN

Sales, service, hire ofthe UK's
leading high speed narrow
trenching machines.

Case trenchers are available
Nationwide for hire.

Picture shows model TF700 digging 10" wide
x 48" deep through heavy ground at 60
linear yards per hour. The spoil comes outin
a fine friable tilth making for easy backfill
with the integral hydraulic angle dozer.

The Silsoe College floating beam mole
plough—now to be built by Mastenbroek.

With a bulk density of only 800kg/m? (501b
per cu. ft) Lytag is less than half the weight of
gravel and this means lighter truck loads for
wet difficult conditions or greater volume
and fewer loads from the depots.

This year’s Farmers Weekly demonstra-
tion has shown that there is still great interest
in drainage in this country. However, the em-

The Michael Moore MINIMOLE for
medium power wheel tractors.

phasis may be changing towards display of
cost saving methods rather than the full scale
demonstration of working drainage
machines. Farmers Weekly will be exploring
attitudes amongst both exhibitors and
visitors and are keen to ensure that future
events reflect and fulfill all participant’s aims.
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‘ DIARY |

SEPTEMBER 1986

14 Conference—Instituteof Agricultural
Engrg., Wageningen, the Netherlands.
features: Agricultural Waste M anagement

3 Tractorsat Work—""reducing the Autumn
workload" Deeping St. Nicholas. Lincs.
17 Working Demonstration—Tilth without

fire"—East of England Agricultural Society
at Abbey Farm, Old Warden, Beds.

NOVEMBER 1986

19* SaWMA Field Mesting, 1.30-4.30
- Silsoe College, Beds— review of the
College's latest researchand field work in
soil management, tillage, drainage.

30 Roya Smithfield Show— Earl's Court,

to4 Dec London

JANUARY 1987

5-8* Soil Management - Short Course, Silsoe
College
5-8 Field Management for Effective

Drainage— Short Course, Silsoe College

*denotes events at which SAWMA is participating.

Maps  CONFERENCE  per
ADAS SaWMA Protection

TILLAGE-WHAT NOW
AND WHAT NEXT?

5 FEBRUARY 1987. Fuli detailsin our next issue.
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Principal
Research Officer
(Sailsand Plant Nutrition)

Sdomonl sl ands

The Solomon | slands became independent in
1918 and Honiara, the capital,ison theisland of
Guadalcanal.

A Senior/Principal Research Officeris
required to take responsibility for planning
and implementing the Solomon Islands
Government's Agricultural Research
Programme related to soilsand plant nutrition
Thiswill include surveying specified land for
agricultural development, administering a
chemical laboratory and liaising with internal
and external organisations,and a variety of
other duties, including training.

Applicants should be British Citizens notding
afirst degree in an appropriate science subject,
with suitable post-graduate qualifications
and/or & |least five years experience of
working in tropical agriculture.

The appointment i son contract to the
Government of the Solomon I slands for a period
of two years. Locd salary isin the range Si$8,316
to SI$1L,772 pa, plus atax free supplement.
payable by ODA, in therange
of £10,608 t0 £13908 pa A termina gratuity
of 25% of local salary is also payable.

Exchangerate asat 8 April 1985 -
£1.03stg=2.3825 Solomon Island dollars.

For further details and applicationform.

F 3t 1 ¥ quoting ref AH369/JC/SW
stating post concermed and giving details

of age, qualifications and experience to:
Appointments Officer, Overseas Devel opment
Administration, Room 351, Abercrombie House,
Eaglesham Road, EAST KILBRIDE,

Glasgow G758EA

Closing date for completed applications
isone month from date d publication

(=I=XN DEVELOPMENT

Britain helping nationsto help themselves




Is any of these aproblem for you?
Then cometo our Tillage Conference next February.

You may learn something to your advantage.

We shall have practical far mer stelling their own experiences,
specialiststo review current practicesand problemsand tolook
into thefutureat other tried, or yet-untried, ideas. |deasto save
money in futurecrop production.

Chairman is the Earl of Selborne

Joint Sponsors are:

MAFF/ADAS SaWMA ICIl Plant Protection

TILLAGE-WHAT NOW AND WHAT NEXT?

5th February 1987: Full details in our next issue




