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The objective of

ma

ISto promote
The highest gandards
of careand management
of the sol

Our meansisthe publication of scientificinformation that isof practical valueto farmersand growers

SaWMA also organises Workshops, Field Days, Technical Courses, Farm Visits and Conferences

Membership costs only £15.50 per year, including VAT.
To join, write for application form to SaWMA Ltd, Freepost, Huddersfield, West Yorkshire HDI 5QY
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SOIL MANAGEMENT COURSE
SILSOE COLLEGE
4th-7th January 1988

Emphasisis on the applied rather than the theoretical
aspects of soil management. Soil problemsare
identified and practical solutions presented—minimising
problems through management; mechanicalalleviation
of soil problems.

Primarily directed to farmers and growers this course
also offers much of interestand value to othersin such
as manufacturing, contracting and consultancy.

SOIL-ASSESSMENT BOOKLET

A simple Bible for the assessment of different types of soils
and their varying interactions with water.
Second edition: revised by John Archer, ADAS Soil Scientist
Sponsored by British Petroleum

16pps A5 with durable gloss cover and 10 colour illustrations.
Price £1.00 each plus 18p postage (reductionsfor bulk orders}.

Write: SAWMA, 22 Edgerton Gmve Road,
Huddersfield HD1 50X

UNIVERSITY OF KENT

AT CANTERBLURY Enpua

n
ONGERVATION,, eamiuY

WYE COLLEGE v
University of .'" YA

This is an exciting new course suitable for students
with a biological, chemical or agricutural back-
ground. The course Will be taught jointly by the
Biological Laboratory, University of Kent and the
Department Of Biochemistry, Physiology and Soil
Science and the Department Of Biological Sciences,
Wy e College, University of 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 1987/88 is £1765 (U.K. and E.C.) and £4790
(overseas other than E.C.) Itis hoped that anumber of bursaries
will he available.

Further informationand application forms may be
obtained from:
Dr. R. G. Bums, Biological Laboratory, University of Kent,
Canterbury, Kent CT2 7NJ,
or Miss J. Ingram, Wye College, University of London, Wye,
Ashford, Kent TN25 5AH
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Volume1s Nos| & 2, Spring 1987
Editor: G G Baldwin MA MIMechE
Editorial Committee

Dr H P Allen (ICI)
Mr M G Jarvis (Soil Survey of Englandand Waes)

This'bumper' Spring issuecomes with an editor's apology—that itissolatein
reaching you. In part, thisisthe result of having, in the early part of the year,
the organisation of the Tillage Conferencefollowed by preparation of the Pro-
ceedings and, in part, by the extra work involved in pursuing subscriptions
from tardy-paying members. It really could savealot of time and quite a bit of
money if members would please pay their annual dues promptly—and without
prompting—at the start of theyear.

Address: .y Returning to the subject of the Tillage Conference; this issue includes an
é' IGC %r;ﬁsﬁ?:dence and enquiriesto: extensivereport and this we hope gives a good indication of the quality of the
SaWMA speakers and the practical value of the information they presented. However,
22 Edgerton Grove Road wethink that many of you will want a separate reference copy of the whole pro-
Huddersfield ceedings and we are pleased to advise that these Conference Proceedings are

West Y orkshireHDI 3QX
Telephone: Huddersfield (0484) 29417

SOIL AND WATERIisthe Journat of the Soil and
Water Management Association. The views
expressedin this publication are thoseof thecon-
tributors. Thepublishers disclaim any responsibility
whatsoever arisingfrom theuse of theinformation
contributed. The Association is a charity whose
main objectiveisto promote the higheststandards
in the care of the soil: Britain's basic asset.

Soil and Water is published quarterly and is
SaWMA's principal means of promoting ever-
improving standards o soil careand management,
through thepublication of research findings, scien-
tific articlesand practical informationan the soil,
itsdrainage, cultivation, irrigation and fertility. It
is published for the benefit of the farmers and
growers, researchers and advisers, consultants,
manufacturers, contractors and others making up
the membership of SSWMA.

Theeditor welcomes offersof editorial material
and advertising requests; details on application.
Soil and Water is generaly available only to
members of SaWMA or for promotional purposes,
but extra back numberscam sometimesbesupplied
(£3.00 each plus pé&p 30p UK). The annual UK
SaWMA membership subscription is £15.5G in-
cluding VAT. (Overseas£18.00)

Q Soil and Water Management Association Ltd.
No pan of this publication may be reproduced
without acknowledging the source.

now available fromthe SAWMA office (see page 34 for details).

Thebroader field isLand Management

Summing up at the Conference, the Chairman, Lord Selborne, declared that,
"It isvery important to remind ourselvesthat our basic asset in farming is our
soil and a better understanding of our basic asset ssimply hasto be quite the
fundamental beginning of our long term consideration of our land
management”.

And that, as you know, is where SAWMA fits in. So, not surprisingly, in his
closing words, Lard Selborneenvisaged that SSWMA, in 20 years time, will still
beasimportant asit is now.

Your Council and Management Committee certainly agreeon the continu-
ing need for an active and involved Association. Those of you who attended
the Annual General Meeting will be aware of the moves being made. In these
days we must look at soil and water management not just in isolation but
rather as elements of a broader land management approach. This is the
broader field to which SAWMA is now addressing itself.

Retirements

Finally, here and elsewherein this journal, Council would like to record their
warmest thanksto two members now retiring from full time activities with the
Association. Mike Darbishire and Frank Moore have each worked very hard
and given much time to SSWMA over these last several years. Their services
will be much missed. We offer them our very hest wishesin their retirement.

Front Cover: "' Direct Drilling®—still the preferred systemfor cereal crop establishment
See Conferencereport, pages16-25.
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The AFT W2 pedestrian controlled trencher. Featuresincludeinfinitely variablehydrostatic
whed speeds for rrenching, direct gear drivefor road transport and lockablefmnt whedf or

cutting curved trenches.

The gear driven diggingchain offers trenching capacity d 10cm to 22cm width and the
standard tyre traction dlows depth to | metre. Basic trencher cost {petrol engine) is £4700

plus ¥AT:

A F Trenchers Lid,, Gosbecks Road, Colchester, Essex C02 978, e/ 0206) 44411

Conservationin
Agricultural Education

With the conviction that conservation
aspects should beincorporated into courses
and that conservation should not be taught
as a separate subject, a series of Lecture
Notes is being compiled by the Conserva-
tion in Agricultural Education Guidance
Group (CAEGG).

The Group, established in 1981 and
composed of practicing farmers, lecturers,
conservationists, is supported by the Farm-
ing and Wildlife Advisory group (FWAG).

Today, 21 CAE Lecture Notes have been
produced. A postal survey conducted last
year shows that a high proportion of lec-
turers are enthusiastic about the notes and
they make useof them in their lectures. The
section in each, entitled " Further Reading’:
is especialy appreciated. The Agricultural
Training Board use the notes extensively for
their courses. The ATB, together with some
colleges and universities, have made con-
tributions towardsthe-cost of the project.

The CAE cover a wide range of topics
— including Slurry, Silage, Watercourses,
Economics of Conservation, Hedge
Maintenance, Herbicides, Insecticides
among others. There are about ten morein
variousstagesof production.

The CAE Lecture Notes are aready a
proven, sound educational resource. Fur-
ther information may be obtained from:
Mr. R D. Russell, CAEGG, Kelston, Old
Road, Pensford. Bristol BS18 4BB
Tel: (07618) 437.

4

Pasture Repair Service

Direct drilling into poor quality, thinly
established leys offers the opportunity to
produce high yielding grass crops at low
cost with theminimum loss of land use dur-
ing emergence.

The BritAg pasture repair service, now
available from approved contractors, can
achieveeffectivereseedings at over 20 acres
per day.

Themachine used to drill the seed isthe
Aitchison Seedmatic which was specialy
developed in New Zealand to enable crops
to be grown in areas where traditional
cultivation methodsare not practicable. Fit-
ted with uniqueinverted 'T' shaped coulters

B

Anglian Water in Joint Venture

Atlantic Pastics Limited of Cardiff and the
Anglian Water Authority have jointly
developed a unique reservoir sampling box.

The unit, developed from the Atplas
Pavement Box, aready widdy used
throughout the water industry, is claimed
greatly to simplify procedure of obtaining
water samples and to be frost protected,
watertight and virtually vandal-proof. It
has been tested and approved by scientists
of Anglian Water Authority.

The Sampling Box is jointly marketed
by Atlantic PlasticsLtd.
and by Anglian Water.

Diver gfication and
diverson?

Cercol Leisure Products are offering an
idea for farm diversificationin the shape of
their surface pool. Serving as an efficient
water storage tank throughout autumn and
winter the pool becomesthe family (or holi-
day makers) swimming pool during the
summer.

Surface pools can he bought 'off the
shelf from one of the Cercol Leisure Pro-
ducts' regional outlets and taken home in
the hack of the car at thetime of purchase.
Even after the pool has been erected on the
farm it can easily be moved to another posi-
tion if required.

Cercol's 15 foot diameter Aquiline pool
is said to be 'idedl for the smaler farms
and costs around £530.

mounted on spring tines, individual mini
seed beds are produced without smearing,
into which the seed is sown.

A further benefit of the system is that
seed and fertiliser can be put in at one
operation which additionally is not depen-
dent on perfect weather or the land being
dry.

Information pack from BritAg Ltd,
Skeldergate Bridge,
York YOI IDR.

A BritAg Pasture Repair Service authorised contractor at work with Ais Seedmatic drill.
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Drain Surveying Equipment

The TRACKA drain surveying system for
non-metallic pipes has been developed and
improved over the last 5 years. Using the
latest micro electronic techniques, a wide
range of transmitters is now available for
use in the harsh environment of
underground drains. In conjunction with a
receiver the TRACKA can survey all drains
to a depth of 10 metres.

The TRACKA transmitters can be at-
tached to either conventional drain rods or
drain jetting equipment to enable them to
be pushed or jetted along the drain.
Powered by two button batteries the signal
transmitted can be easily located and the
transmitter position pinpointed using the
lightweight hand held receiver. The
TRACKA equipment can be used for
surveyingdrain routes, locating the position
of blockages and locating hidden manhole
covers. ‘Typical accuracy of location is
within 30cm at adepth of 3 metres.

Further information: Tony Gibson, Wood-
bridge Electronics Ltd., Deben Way,
Melion, Woodbridge, Suffolk, P12 1RB.
Tel: (03943) 6887.

e

Still life?

Work at the Hebrew University of
Jerusalem has shown that under conditions
of winter waterlogging/heavy summer ir-
rigation on poorly drained clay soils, cer-
tain fruit trees (apple, peach, apricot), pro-
duce more acohol and less natural growth
promoters.

The acohol, developed in the roots, is
transported to the trees branches, foliage
and fruit — with adverse effects. The fruit
tends to deteriorate and the branches and
foliagedie.

However, some trees are more resistant
to the adverse conditions and, from a study
of these. a technique has been devel oped of
applying in the irrigation water a combina
tion of chemical growth regulatorsand en-
zyme inhibitors that block alcohol
formation.

Using the preventative technique im-
provements of 20-25% have been noted in
yields, fruit size and vigour of declining
trees.
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The RECO ANGLEPLOW - a new soil
loosener from Ruston Engineering. The
trailing leg design ensures that the upper
sharefirstloosensthe soil nearer thesurface
and the lower share working at depth has
then lessresistanceto overcome. Thereisno
mixing of the top soil and the soil structure
achieved issmall fissureson ton and coarser

drainage fissureslower down.
Maximum depth of work is 660mm (26
ins). The ANGLEPLOW is available in
dual or single share version according to
depth of work required.
Rustons Engineering Co. Ltd., Hun-
tingdon Td: (0480) 55151

New Manager for Farmers
News ed

The Farmers Newsred, a video taped pro-
gramme for the agricultural industry found
immediate popularity following its launch
in 1986, Dr. George Forster, formerly Head
of the information Services Depanment at
AFRC Engineering (the old NIAE), has
now been recruited to expand and establish
Farmers Newsred as a major communica-
tionsvehiclein theagricultural field.

"The video medium means that
machines and demonstrations can be
shownin action", says Dr. Forster. ""We can
use exciting graphics to make things clear.
We can take farmers to all the shows that
they couldnt spare time for. Farmers
Newsred is an entertaining and informative
programme of new ideas and of what's on
the market to keep farmers up to datein the
comfort of their own homed'

The Grant Squirrel metersdata logger has
established itsdf asa market leader in the
field d unsupervised logging in remote
areas Typicd applicationsinclude measur-
ing growing conditions, monitoring storage
d produce, measuring pH, water fiow,
dissolved exygen and conductivity,

The new generation d squirrels — The
1200 series — introducesmany newfeatures
and gives increased flexibility. There is a
larger choiced inputs, more channds, user
selectable ranges, 12-bit resolution, /larger
memory, and manv more additional
features.

Further information: Wessex Power
Technology Ltd, 189, Ashley Road,
Parkstone, Poole, Dorset BHI4 9DL.

Tl (0202) 723000

Farmers Newsred Ltd are at 10 King
Street Lane, Winnersh, Wokingham, Berks.
RGIl 5AS.

DouglasBomford Agricultural

The Douglas Bomford Trust is pleased to
announce its Award of The Douglas Bom-
ford 1987 Agricultural Engineering Trave
Scholarship to Mr. lan Yue He will be
making a tour of Australialater thisyear to
study dryland farming and minimal cultiva-
tion techniques.

Mr. Yule 27 took a Master of Science
Degree in Agricultural Engineering at
Newcastle University and subsequently
joined Durham Agricultural College where
heisnow Head of Information Technology.

The Douglas Bomford Trust was
established in 1972 for the purpose of ad-
vancing education, training and researchin

Engineering Awards

the science and practice of Agricultura
Engineeringand Mechanisation.

For 1988, to celebrate the Golden
Jubilee of the Ingtitution of Agricultural
Engineers, the Douglas Bomford Trust is
offering a special Technical Award for In-
novation in Agricultural Engineering. This
DOUGLAS BOMFORD "GOLDEN
JUBILEE" award will bein the sum of up
to £10,000. Closing date for applications is
31 January 1988. Rulesand Conditions are
available from the Secretary, Douglas

Bomford Trust, | Manton Spinney
Knuston.  Wdlingborough, Norihants
NN9 7ER.




PIPELINE...PIPELINE...PIPELINE...PIPELINE...

Farmerswill play their part on
Nitrates

The National Farmers Union hasreiterated
its commitment to working with the
Government and other interested parties to
make every effort to prevent nitrates in
water rising to unacceptable levels and has
caled for more research into ways to
minimiseleachinginto the water supply.

According to NFU Deputy President,
David Naish, "We are assured that thereis
no risk to health at the current leves of
nitrates in the water supply. However, the
EEC has imposed an arbitrarily low limit
onthelevd of nitratesin drinking water and
the British Government has rightly
derogated from this limit. There is no
justification for setting levelsthislow.

"Farmers are happy to consider
scientifically-based schemes to minimise
future increases, but they cannot be ex-
pected to be held responsible for actions
they and their forbears were encouraged to
take in the past. Rising levels of nitratesin
groundwater are partly the result of farm-
ing practicesover the past 30 or 40 years.

" Already farmers have started to imple-
ment a number of relatively new practices
which are recommended to reduce the
amount of nitrate leaching from the soil.
Theseareoutlined in the recent DOE report
"Nitrate in Waer”'. More research is till
needed on the whole guestion of nitrogen
to find out what further postive action
farmerscould take!'

North Yorkshire based Kaskad Irrigation
Ltd recently commissioned one of its
C100/300 hose-red irrigators specialy
designed for the spreading of sewagesludge
at Finedon, near Kettering, Northampton-
shire. The machine was purchased by Trans
organics Limited, a company which
disposesof variouseffluents under contract
to many local authorities nationwide. Tran-
sorganics will use the machine al year
round to empty 4,500 gallon tanker lorries.
The lorries are emptied in about 15-20
minutes with Molex screw p.t.o—driven
pump through the Kaskad irrigator.

Fitted with a galvanised steel boom in-
corporating two saucer-like deflector

6

Irigator for Surry Aplicatin

New blade type tines
are now available as
an alternative to
standard cylindrical
tines on the
Kronerotor from
Bernard Krone (UK}
Lid.

Top soil " manufactured" on gte

Stockley Park, London, one of Europes
largest domestic refusetips, isin the process
of being reclaimed and landscaped.

Carrying out this considerable project
are Bernhard's Landscapes who have
developed their own method of manufac-
turing on site up to 150 acres of first class
topsoil.

Topsoil is made from selected clay mix-
ed in strict proportions with dry sewage
sudge supplied by the Thames Water
Authority. Mixing is done on site by

machinery imported from Holland and
adapted by Bernhard's Landscapes.

One million cubic metres of topsoil is
thus to be textured from inexpensve
natural materials and significant saving is
claimed over normal reclamation costs, as
wdl as better results.

A classic golf course will be put on the
site of the former refuse tip, together with
soccer and other sports pitches, to form a
new public amenity.

Applying slurry with
the Kaskad
CI00/300S hose reel
irrigator

plates, afan shaped low leve spray pattern
is produced from the outlet nozzles. This
low levd spreading is essential to minimise
wind distortion and to keep down the
aerosol effect which would otherwise cause
local environmental problems. Accurate
wind-in speeds areal so essential for the safe
application of such effluents.

Kaskad Irrigation sees the dlurry/
sawage disposal market as a useful comple-
ment to its larger activities in the
agricultural spray irrigation market.

Further details: Kaskad Irrigation Ltd
Epworth, Doncaster  Td: (0427) 873034

CountrysideEngineering Award
Congratulations to SaWMA  member
MelvilleL. Palmer, winner of the American
Society of Agricultural Engineers 1986
Countryside Engineering Award.

The Award has been presented annually

since 1973 "to honour outstanding
engineering contributions to the healthy
climate of the American Countryside and
to a viableeconomy for itssmall townd'
Méelville Palmer is Professor of
Agricultural Engineering at Ohio State
Univergity. The citation notes that he has
made a significant impact on countryside
development through his work in extension
and teaching and by developing methods
and sysems for improving rural water
supply and on-site home sewage disposal.
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Universal Soil Tes Kits for
Farmersand Growers

Two complete soil analysis kits have been
developed by Wilkinson & Simpson to
alow farmers and specidist growersto do
their own soil testing in thefield.

Designed to providean easy to use alter-
native to sending soil samples for profes-
sional laboratory analysis, the Palintest kits
are claimed to give quick and accurate
results for use with standard fertilizer
calculation tables.

Cereal Quality

Advance notice is received of a Conference
to be held in December '87 at Harper
Adams Agricultura College. The Con-
ference is being organised by the Associa-
tion of Applied Biologistsand the provi-
sional programme includes such aspects as
quality requirements of cerea users; the ef-
fectson quality of weed diseasesand pests
and their control; crop management and
nutrition. Full details fromMr. P. S Kettle-
wdl, Harper Adams Agricultural College,
Newport, Shropshire TF10 §NB.

An answer to your problem?

ENAK Ltd are looking for problems. They
think they may havean answer already with
their range of water-soluble plastics.

The ENAK material, strong, flexible
and printable, looks just like ordinary
plastic film but immerse it in water and it
dissolves before your eyes, ''Disappears
without trace", say ENAK. So presumably
there is no chance of creating a pollution
problem in the water.

If you think the ENAK soluble film
could answer a problem for you ENAK
would liketo hear from you. Their address
is ENAK Ltd., Foundry Close, Horsham,
Sussex RH135PX.

ArableFarming -
Planningfor Profit

Velcourt Group Plcisinviting anyone with
an interest in profitable arable farming to a
demonstration of crop production trials at
Vine Farm, Wendy, Nr. Royston, Herts on
Tuesday, 30th Juneand Wednesday, 1st July
1987. Thedemonstration isentitled **Arable
Farming — Planning for Profit™.

At the trias, visitors will be invited to
see how the application of the latest
technology in plant protection has enabled
Velcourt to achievean averageof 8.6 tonnes
per hectare for wheat over the past three
years, and a profit before rent and interest
of £401 per hectare.

Tickets, available at a cost of £5 per
visitor to include lunch, are available from
Velcourt Group Plc, ¢/o 26 Hay Mews, Lon-
don WiX 7RL.

Remoterainfall recording

TheDIGI-RAIN Electronic Rain Gouge

Rekord Sales (GB) Limited of Atherstone
are pleased to announce that they have
secured the sole UK marketing rights for
the Danish made DIGI-RAIN fully
automatic rain gauge.

Theextremely low priced high accuracy
Rekord DIGI-RAIN consists of a weather
resistant, frost proof gauge unit through
which the rainfall passes. Each measured
drop fdling through the bottom of the unit
iselectronically counted and the unit never
requiresany emptying.

A remote monitor/control box, which is
located indoors, has a built-in memory
which alows both total and periodic rain-
fall to be measured at the same time {e.g.
daily and monthly) and a digital read-out to
1/100m or 1/100 inch as required.

The Rekord DIGI-RAIN operates on
two 1.5v batteries and will undoubtedly
prove invaluable to farmers, horti-
culturalists and gardeners. Price of the
DIGI-RAIN, Including fixing bracket and
10m cable, is just £26.00 plus VAT.

Rekord Sales (GB) Ltd., Manor Rd,
Mancetter, Atherstone, Warwicks CV9 1RJ
Tel: (08277) 2424

The Green Grassof Stoke

Landscape architects had a first hand op-
portunity to see the results of a combined
erosion control and environmental protec-
tion system when they attended their In-
gtitute's national conference.

The venue of the conference, Keele
University, was chosen because of its prox-
imity to the Stoke Garden Festival where

~
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Left: Enkamat A being faid on the site of the Stoke Garden Fest

the marina was a green field site 18 months

ago.

Because the newly cut earth banks
would be vulnerable to the action of the
water some protection was needed to avoid
causing erosion. MMG's Enkamat A was
specified and 1,400sg. metresof this three-
dimensional matting bitumen bound gravel

House, KingsLynn, Norfolk PE30 IPA.

ival Marina, Right: thefully grassed banks.

was laid on two sides of the marina and
seeded down to normal water level.

By the time the festiva opened in May
last year the two natural sidesof the marina
had full grass growth down to the water's
edge.

Enkamat A is the product of MMG
Civil Engineering Systems, Waterloo
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Farm wadetreatment plant winspollution
abatement award 1986

An Anaerobic Digestion plant, treating cattle and poultry wastes on afarmin
Northern Ireland, is one of two winners of the Pollution Abatement Technology
Awardsfor 1986.

Farm Gas Ltd, the Shropshire-based company which designed and built the
digester, shares the Award with Our Lady of Bethlehem Abbey, the owners and
operators of theplant, and the University of Ulster Freshwater Laboratory, who
were closely involved as consultants.

The Award-winning plant on the Abbey farm illustrates just how effectivethis
form of treatment can be. Thedigester cutsthe polluting power of thewaste by as
much as 80%, greatly reduces the smell, destroys weed seeds and disease
organisms, and makes the considerable amount of nutrients in the waste more
readily availableto plants. Ye it hasvery low running costs, and produces enough
excess gas to have virtually replaced the Abbey's previous combination of wood-
burning and oil-fired central heating systems.

After digestion, the waste passesthrough aseparator, which splitsitintoathin
liguid and a solid. The liquid is spread on fields to help fertilise the farm's
organically grown wheat, which is dried at harvest-time using heat from the
digester gas. Theseparated solids are composted and mixed with peat to produce
a rich fibrous soil-conditioner and fertilizer, which is sold to market gardeners
and garden centres — and hasahigh potential valueasa new farm product.

Awards for Pollution Abatement Technology are financed by the Environ-
ment Foundation and promoted by the Confederation of British Industry, the

Department of the Environment and the Royal Society of Arts.

Farm-bike sales expand

Peacock & Binnington, recently appointed
dedlers for the full range of Honda ATC
motorcycles, are now making extensivesales
of these unique 'farm bikes to all areas of
theindustry — especidly to those peoplein
the contracting and consultancy aress.

Bernard Willson, Arable Crop Consul-
tant of Dunholme, Lincs recently purchas-
ed sucha 125¢¢ machinefrom P& B Louth.
He seesthese machinesas a necessity for his
business. " Providing a 'consultancy service
to farmers', says Bernard Willson, "in-
volves regularly inspecting crops, covering
all areas of the fidds".

"Before the ATC, | had to move from
one area of a field to another on foot and
this wasted a great deal of valuable time,
especialy in the winter months when both
wesather and light were against you. Now,

Land M anagement
Servicesjoin forces

Irrigation Land Management Services
(IMS), the independent irrigation schedul-
ing and advisory service run by Atkins
Land & Water Management and Silsoe Col -
lege has joined forces with the Soil Survey
of England & Waes.

IMS has been providing irrigation
scheduling advice to farmers, mainly in
East Anglia, since 1984. During the sum-
mer, IMS staff vidt farms regularly to
measure changes in soil water content. A
computer model is then used to predict

the ATC, withitslow ground pressuretyres,
dlows me to move eadly across the fields,
allowing more time with the crop and to in-
spect al areasof the fidd!

Bernard Willson
receiving hisHonda
ATCmotorcycle
from Feacock &
Binnington’s Derek
Blow.

An lIrrigation Management Consultant
measures soil water in the field using a
neutron probe.

when to irrigate individua crops. A soil
survey isan integral part of thisservice.

The Soil Survey of England and Wades,
based at Rothamsted, has regiona offices
throughout the country. By joining forces,
technical advice can now be provided na
tionwide on al aspects of irrigation prac-
tice. This includes irrigation equipment
selectionand design in relation to the soil's
physica properties, cost-benefit analysesas
wel asirrigation scheduling.

IMS will continue to be run by lan
Mathieson; Exning (063877) 627.

Wadgting M oney like Water?

Water Management ServicesLtd., isa com-
pany speciaising in the location of leakage
from underground water mains. Their ser-
vice is particularly valuable to metered
water users and it has helped many con-
sumers make substantial savings on their
water charges.

In addition to the leakage location
survey the Company also provides an elec-
tronic monitoring service to profile water
consumption over short and long periods
for indentifying water loss through leakage
and wastagefrom water using utilities. The
follow up survey is then undertaken to pin-
point the water loss.

According to Water Management Ser-
vices, around 30 per cent of al water
distributed by the Water Authoritiesislost
through underground leskage. Often the
figure can be much greater.

In a survey carried out by Water
Management Servicesat a British Gas Ad-
ministration Centre, a loss of 44.3 per cent
of the total consumption wes identified.
Follow up work on leak detectionidentified
the problem areas and British Gas are now
saving about £25,000 per annum.
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Frozen pipesproblem finally beaten

Modern technology has found an inexpen-
sive way to overcome the age-old problems
of avoiding frozen pipes.

Pipe specialistsFrazer have introduced
TRICER, a sef-regulating heating tape
which operates only when the temperature
approaches freezing point.

This offers a number of benefits to
farmers; for instance they don't have to
remember to switch it on and they won't be
usng power except when absolutely
necessary. (TRICER wen redtricts its out-
put, heating only those individual sections
of the pipelineliable to freezing — such as
an exposed stop-cock for instance).

Theavailability of TRICER meansthat
it isnolonger necessary to drain systemsin
anticipation of freezing temperatures and
that the consequences of the water supply
being cut-off — (thirsty livestock, byres,
milking parlours which can't be cleaned

properly and general disruption of a work-
ingday) — can beconfidently avoided.

The ingtallation of TRICER is quite
straight forward, enabling the user to cut
lengthsto suit hissystem and simply wiring
into alocd eectricity supply.

Details from Robert Frazer Industrial,
Hebburn, Tyne and Wear NE31 IBD. Tel:
(091) 483 4616.

BOOK NOW
the next
Soil Management Course

4th—"7th January 19838
Silsoe College, BedsMK454DT

L D Bourgein produces
Dig-Anything Whesl

L D Bourgein Oxford Ltd's latest attach-
ment for the popular Task Force 700 tren-
cher is the OXFORD WHEEL. Developed
in their own workshop, it featurestungsten
carbidecutting tipste deal with theworst of
ground conditions including stone, concrete
and brick, often found on made-up sports
grounds. The Oxford Whed attachment en-
sures a fast neat trench with minimum
disturbance, the spoil being removed by
alloy conveyor at trailer height. Standard
trenches are 2" wide by 16”, variableto 16"
deepif requested.

L D Bourgein Oxford Ltd have offered
trencher salesand hireservicefor morethan
20 years. The company specidises in fin-
ding solutions to users problems and will
happily advise on correct specification for
each job.

Further information:
735420.

Oxford {08a3)
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Channel  Efectronics PCLM3  Chloride
Meter will providequick and accurate deter-
minations of Chloridein a wide variety of
industrial, scientific and clinical applica
tions, with @ minimum o/ controlsto ensure
simplicity of use.

Further details: Ron Hatley,

Channel Electronics(Sussex} Ltd.,

PO Box 58, SEAFORD, Sussex BN25 3JB
Tel: (0323) 894961

Wild Flower SeedsBrochure

Johnsons Seeds 1987 wild flower seeds
brochure has been compl etely redesigned to
simplify mixture selection. The new format
presents the JF range of 14 mixturesin 3
distinct groups under clear headings -
mixtures recommended for (I) most situa-
tions (2) more speciaised situations (3) only
very specialised conditions.

The Management Summary includes
diagramatic visua aids, tablesand has been
expanded to cover questions which con-
stantly arise relating to Annua Mixtures,
the vexed question of Topsoil/Fertiliser use
and Management during establishment.

Johnsons Seeds is the only National
Seed House currently involvedin largescale
seed production of wild flowers and
grasses, a project which was initiated
almost 10yearsago. The product of theear-
ly work establishingextensiverepresentative
seed collections from hundreds of native
wild populations is now bearing fruit,
enabling the company to offer unrivalled
back-up, advisory and technical servicesas
explained within the brochure.

Copies of the New Mixture Brochure
and Price List are available on request,
together with the 20 page full colour
booklet 'Johnsons Wild Flower Guide
direct from Geoff Taylor, Johnsons Seeds,
London Road, Boston, Lincs PE21 8AD.

BIAC says'No changeneeded in

Planning Controls

There is no justification for relaxing the present policies protecting agricultural
land from irreversible development, according to the British Institnte of
Agricultural Consultants. I n astrongly-worded reply to a Draft Circular from the
Department of the Environment, the Institute claims it is not necessary to allow
permanent developments on farm land to reduce agricultural production. The
future of the industry is still too uncertain and more land may be needed for
biomass production or because applications of fertilisers and sprays may be cur-
tailed. Current surplusesmay also beof atemporary nature.

BIAC welcomes the Government objective of fostering diversification of the
rural economy but would like to see astronger commitment to conservation and
improvement of thelandscape and itsvalue for wildlife.

Bourgein 77700
trencher With Oxford
whed attachment
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John Hoallis, Soil Survey of England and Wales,
reportson the 13th International Soil Science Congress, 1986

The thirteenth Congressof the International Society of Soil Sciencewashed in
Hamburg, Wet Germany in August 1986 with the theme 'Demands on
soil-increasing in diversity and intensity'. There were almost 1500 participants
from 82 countries and nearly 1000 papers were submitted either as oral
presentations or as posters. Pre- and post conference tours also gave good
opportunityto seearange of soilsand land use throughout Germany.

Thisreport reviewssomeof the more specifictopicscovered during the cour se

of themesting.

World need for greater soilsknowledge
Introductory papersfrom representativesof
FAO, UESCO, UNEP, CGIAR (Con-
sultative  Group  of International
Agricultura  Research) and German
Government Departments stressed the need
to cope with increasingdemands on the soil
resource through an increased knowledge
of soil properties and their spatia
variation.

In  the developing world, soils
knowledge is vital for the production of
sustainable cropping systems that do not
degradethe soil resource. Thisis particular-
ly true in Africa where, as the UNEP
delegate emphasi zed, work to get the conti-
nent feedingitself has hardly begun.

In the developed, and largely temperate,
western world on the other hand, soils
knowledgeis necessary to reducetherisk or
effects of environmental pollution, both
from agriculture and industry and to max-
imise the efficient use of land.

Modelsfor soil water relationships
There were many presentations of models
for soil water relationships. They varied
greatly in approach from very sophisticated
models based on large numbers of detailed
field measurements, to relatively simple
models using good estimates of soil
physicd properties based on field mor-
phology calibrated from a limited amount
of measured data. A. J. Thomasson (Soil
Survey of England and Wales) gave a useful
summary of these approaches and sug-
gested that before initiating detaled
research, workers should have a clear idea
of the use to which moisture variation
modelsareto be put.

Where modelsare needed to predict ero-
sion risk, groundwater rechargeor the need
for, design of and response to drainage,
then only data on the average annual pat-
tern of soil moisture variation is necessary.
For irrigation scheduling on the other
hand, data on the daily variation of soil
moistureislikely to be needed.

There were also severd interesting
presentations from workers in the
Netherlands Soil Survey Ingtitute (J.
Bouma and I. H. M. Wosten) on the
transformation of soil mapsinto maps that

10

provide data for predicting seasona
moisture variation. Thiswasachieved using
models that predict hydraulic conductivity,
groundwater table leveds and upward
capillary movement from a groundwater
table, in major horizonsof the different soil
types shown on a map.

BOOK NOW
) the next
Soil Management Course
4th—7th January 1988
Silsoe College, Beds MK45 4DT

An international working group under
the chairmanship of Dr Bouma was set u
10 study Soil moisiure variabiiity in Space
and time.

Use of Soilsas Pollution Barriers
There were two interesting papers on this
theme. One reveiwed work in the USA on
the measurement and monitoring of the
permeability of remoulded or artificialy
compacted clay subsoils both to water and
to organic solvents. The other reported
work from West Germany on the use of
calcareous subsoil materialsto stabiliseand
reduce the seepage of toxic elements from
buried fly ash into groundwater.

New waysneeded to map soil data
There were many papers on the problems of
mapping soil spatial variability, with much
- being

%%%}é?rsilsstati stical p‘l’j‘a}ch dco?rﬁlpu%ﬂ?g ltlgce:hr?ig
ques to quantify and display spatial varia-
tion of soil PTOPETUEs. There was however
vey little information as to the reative
costs and economics of traditional soil
mapping  methods versus  modern
geostatistical ones.

In his plenary paper, Prof. R. Dudal
(FAO, Rome) summarized the present situa-
tion by questioning traditiona ways of
presentingsoil dataon mapsand suggesting
the need for aternative methods of mapp-
ing and presentation related to the purpose
of thesurvey and thelikely spatial variabili-
ty of soil properties most important to that
purpose.

Acid soilsin forests

but nosign of acid rain damage

On a post conferencetrip around Southern
Germany, 25 soil types were demonstrated,
mostly under forest. Almost all the stands
were between 60 and 120 yearsold, with an-
nual growth ratesranging from about 8 to
over 14m? per year. Growth rates were often
wedl correlated with soil types.

It wasof interest that none of theforests
visited showed signs of damage from 'acid
deposition' and in the view of most forest
managers at the sites, such damage, whilst
severein somecases, wasvery localized with
factors such as slope, aspect and severity of
winters playing an important role.

However, it wes striking to see the very
acid nature of the forest litter and upper
layers of most soils, with pH's (in CaCtl,)
commonly between 27 and 3.2 on the
coarser textured soils.

I mportanceof soil studiesand
Government backing

The overdl impression gained from the
meeting was that the study of soils, whilsta
relatively young science, has made great
strides forward, particularly in the last few
decades. Future developments are likdly to
be based on more interdisciplinary studies
in which the present somewhat fragmented
approach of physicists, chemists, biologists
and mineralogists are combined in truly
PRI Ty e L e Sob AN
phasison the need to demonstrate the wide
practical and economic importance of soil

PRSPt R TS Bt RO

cianspad sheFEREE\RERIS! organised and

it was impressive also to see the efficient
organisation of German soil research with
its multidisciplinary approach and con-
structivedia ogue between researchers, land
owners and local or regional government
bodies.

In contrast with many other countries,
there appears to be in West Germany an im-
pressivelevd of Governmental support, the
Ministry of Research and Technology hav-
ing recently made available 10 million DM
(about £3.5m} aver the next few years for
research into the preservation of the na-

UONS ;5 resources.

The next ISS5 congress will be held in 1990
in Kyoto, Japan with proposed field excur-
sionsaround Japan and to China. Start sav-
ing now!
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The Hamble Series

Soil Assessment—M. G. Jams, Soil Survey of England and Wales

Hamble seriesconsistsof well-drained silty
soils developed in stoneless silty drift or
brickearth found principally in south east
and eastern England. The soils are domi-
uant over some 370 sq km in England and
this includes some of the most valued |and
for agriculture and horticulture in Essex,
Kent and Sussex.

The distribution of the Hamble soils
can be seen on the National Soil Map
Sheets 4 and 6 mainly in associations 571y
and 571z (Hodge et af 1984, Jarvis el af
1984). Hamble soils occur most extensively
onflat or gently slopinglow lying land over
river terraces or raised beach sands and
gravel at dtitutdes between 4 and 18m OD,
for example around Chichester in West
Sussex, on high ground as on the North
Downsin east Kent where patches of sty
drift are found at 135-150m OD, and on the
gently undulating lower part of the North
Downsin Kent.

The large proportion of silt in
brickearth suggests that it was orginally
windblown material or loesslaid down dur-
ing cold periods when ice sheets covered
much of England and Wdes However, it
has subseouentlv been disturbed and
redistributed by various agencies including
frost action, solifluctionand stream erosion

d deposition.

The Hamble series was first identified in
south Hampshire (Kay 1939) and the soils
occur extensvely on the West Sussex
coastal plain (Hodgson 1967). Here and
elsewhere Hambl e soils are associated with
other, wetter brickearth soils. The wettest
are Park Gate soils which are affected by
high groundwater and are seasonally
waterlogged. Hook soils are only occa
sionally waterlogged, however, with grey
and ochreous mottling confined to the sub-
soil below 40cm.

Hamble soils are brown throughout,
unmottled and never affected by ground-
water or impeded drainage although faint
rusty mettling may occur in topsoils com-
pacted by excessivetrampling by stock.

Permeability is improved by the
presence of large vertical earthworm chan-
nels which can extend to depths of 1.5m or
more. A brief profiledescription of aHam-
blesoil isgiven below.

am

025 Dark brown, stoneless silt loam or
silty clay loam.

25-50 Brown, stoneless silt loam or silty
clay loam; week fine subangular
blocky structure

50-80 Brown, stoneless silty clay loam,
moderate medium orismatic
structure.

80-100 Brown. stoneless silt [oam or siltv

clay loam; moderate medium
prismatic structure.

Opportunities for landwork

Topsoil and upper subsoil structure is
usually wesk especially on cultivated land
where oreanic matter contents are small--
and cultivations need careful timing to
avoid compaction. Baresoil slakesand caps
if exposed to heavy rain and water erosion is
arisk on sloping sit¢ _especially wt  cron
rows and wheelings run up and down the
dope. There are ample opoortunities for
cultivation in autumn and spring over most
of theland in averageyearsalthough in wet
seasons there are fewer days when
machinery can safely be used particularly in

spring.

Cropping
Hamble soils have good reserves of
available water and are only dightly

droughty for ceredls. Potato and grass
yields are commonly reduced by lack of
moisture however, and irrigation is
beneficial for theseand other cropsin most
years, particularly in direr districts such as
the Ide of Thanet and the Essex coast
around Shoeburyness. The soils are
naturaly acid and regular liming is
necessary in some districts to avoid patchy
acidity.

A wide range of cropsis grown on this
fertileland. In north Kent it is mainly these
soilsthat are used for theextensivetoo fruit
and soft fruit orchards and hop gardens.
Elsewhere ceredls predominate with ley
grassland where there are dairy herds. The
land is also suitable for roots and other
vegetablc  including ¢ rly and maincrop
potatoes, the early crop being  ticu vy
favoured in locations like the Isie of Thanet
which has over 200 frost free days a year.
Vining peas, beans, bulb onions, brassicas
and flower bulb crops can aso be grown
successfully but exposure restricts some
cropsin coastal districts.

Theglasshouseproduction of tomatoes,
cucumbers and lettuces in West Sussex is
concentrated on Hambl esoils.

Almost al of theland isin agricultura
use. The association of some Hamble soils
with sand and gravel desnosits means that
there is pressurein some places for extrac-
tion. Brickearth is itself worked in North
Kent between Faversham and Gillingham.
If handled and stored carefully, thesoilsare
easily replaced, however, and the land can
often be cropped as before.

References
Soilsand their use in Eastern England. Hodge,
CA.H. and others (1984).
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DRAINAGE

Field Drainage 1940-1984
— A success But whereto now?

Chris Stansfidld* surveys achievements and developments but ex-
pressesconcern that in the drive to contain and reduce costs not enough
attentionisnow being paid to the benefitsof field drainage. Effectivefield
drainagegives better soil conditions offering more efficient use of seeds,
fertilisersand sprays, reduced machinery costs and better timeliness of
oper ations.

Field drainage from 1940-1984 has been a
successstory based on thecombined efforts
of the Ministry of Agriculture, manufac-
turers, suppliers and contractors respon-
ding to the nation's need in helping the far-
ming industry achieveits targets.

Food from our own resour ces

At the onset of the war it was clear that
extra production from our own resources
was needed and from then on expansion in
food production was the name of the game.
The "War Ag'" contracting services, grant
aid and a state advisory serviceall combin-
ed to dtimulate many important
developments which enabled crop produc-
tion to advance. Thedrainage of land long-
neglected was of prime importance in the
race to self-sufficiency and the often-used
phrase "'you can't farm with water' was as
true then asit is now.

Ruleof thumb to science
In the wake of these early efforts, design
has changed from the local rule of thumb
— "what wasgood enough for Dad isgood
enough for me" attitude - to scientific
design based on proven principlesasaresult
of intensiveresearch and development.

Today, design balances soil texture,
structure and depth with the topographical
features, rainfall amount, duration and in-
tensity, type and vaue of cropping, and
degree of risk. All these are considered
together with farming practicesto arrive at
design options which can be evaluated in
relation to cost and benefit. Such calcula-
tionscan now bedonein the farm officeon
a portable computer. For larger projects,
computer modelling which can predict day-
to-day water levelscan also be used.

Permeable backfill, virtually unheard
of in 1940, is now used as a necessity on
about 75% of dl systemsand, coupled with
mole drainage and subsoiling, speeds the
movement of water through the soil.

Plastic pipes developed in the late 1960s
now account for about 90% of the pipe
market. Trenchless drainage developed in

*4DAS, Deputy Senior Soil and Water
Engineering Adviser, London
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conjunction with plastic pipeoffersaviable
and economical aternative to open trench-
ing methods. In addition a variety of filter
materials are availablefor usein soilswhere
sedimentation is a risk. More recently,
lightweight Glass Reinforced Cement out-
fall, inspection chambersand silt traps have
been introduced which are easier to install
with lesswaste

Vital role of Water Authorities, IDBs
and Ministry
All of the work on field drainage would
have had little effect without the im-
provements carried out to the arterial
drainage channelsand pumping systems by
Water Authorities and IDBs, These works
have provided the vital ocutfalls that the
field drainage depends upon and have
reduced the incidence of flooding to accep-
tablelevels.

The minimum technical standards
developed by the Ministry of Agriculture

110 4 Area Drained Annually by Grant Aided
Field Drainage in England and Wales
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for grant aid havebeen adopted by both the
National Association of Agricultural Con-
tractors and the Land Drainage Contrac-
tors' Association and form a basis for dll
work carried out in the UK. The Ministry
of Agriculture's education programme has
enabled farmersto appreciate the need for,
and thefinancial valueof, field drainage.

In addition, by pulling out of contrac-
ting in the 1950s, the Ministry assisted the
establishment of the present highly skilled
contracting businesses which has encour-
aged the development of an innovative
manufacturing and supply industry.

Throughout this period, research and
development work has helped al involved
with drainage to understand what happens
to water inthesoil, how it can be controlled
and the benefits available.

Golden age padt, but still two million
hectarescould show benefit
The past forty years have ssen the annual

1980

1970

Sail and Water Vdume15 Nos | & 2, Spring 1987



Wis'- 1z

DRAINAGE

area drained rise from 6000 hectares a year
in 1941 to over 100,000 hectares in the late
1970s. Unfortunately area statistics have
not been availablesince 1980 hut the value
of investment in arant aid from 1979 on-
wards shows that by 1984 over £86m was
ploughed into erant-aided farm and public
sector drainage works, the indications are

economically from drainage.

Although modern, properly-designed
systems last longer, field drainage, like
machinery or buildings, deteriorates with
time and estimates indicate that approx-
imately 50,000 hectaresof existing drainage
ceasesto function for various reasons each
year. With the areadrained each year being

Value of Grant Aided Investment —
Field Drainage in England and Wales
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that the industry would have a capital out-
put of around £100m.

Although the areaof field drainage car-
ried out in the 40 years from 1940 is im-
pressiveat just over 2m hectares, it palesin-
to insignificance when compared with the
golden age of agriculture from i840-1880
when double this area was drained and all
by hand. This also puts into perspective
some of the criticism levelled at field
drainage by conservation bodies that
modern drainage is decimating the wildlife
of the countryside. Our continuing rate of
progress has been dow and the majority of
the area drained since the war had already
been drained 100 yearsearlier.

BY the early 1980s the farming industry
had paradoxically become too successful
and the problemd EEC surpluseswas with
us. This, coupled with lack of confidencein
the future by farmers, reduced farm in-
comes, shortage of capital, reductions in
grant aid and cutsin capital taxation, have
seen the annual area drained cut by wel
over half in two years. A gloomy picture at
present but what of the future?

The MAFF Survey in 1968/69 indicated
that over half the agricultural land in
England and Walesrdied on field drainage
for economical production and that a
guarter, or 29m hectares, ill needed
drainage. Even with the high rate of
drainage in the 1970s and early 1980s
reliable estimates would indicate that some
23m  hectares would sill  benefit

Soil and Water Vdume(s Nos 1.4 2, Spring 1987

Year

1985

less than this figure no in-roads are being
madeinto the backlog.

Field Drainage Necessary for Good
Land Management

Field drainage is recognised as an activity
which prudent farmersought to under-take
in the interests of good land management.
In addition, the investment in drainage
returns a substantial benefit.

On impermeable fine-textured soils,
which make up 60% of the farmland in
England and Wades, field drainage is an
essential factor maximising efficiency and
flexibilityof land use

The role of drainage is seen by unin-
formed people as a means of maximising
production but this is much too smplistic.
The true benefits of drainage are seen in
better soil conditions which enable moreef-
ficient use of seeds, fertilisersand sprays,
reduction in wear and tear on machinery
and better timelinessof cultivationsso that
work on the land isdone at the right time.

On top quality land, a high standard of
drainageis necessary to permit awiderange
of crops to he grown; it is necessary to en-

BOOK NOW
Field Management for Effective Drainage
Short course
4th—7th January 1988
SilsoeCollege, Beds MK 45 4DT

sure that drilling/planting and harvesting
can be carried out to suit the market re-
quirements. With the consumer expecting a
consistent standard of high quality produce
foraslong as possible, drainage is neglected
at the farmer's peril.

Drainage Reduces Costs

On poorer quality land, the farmer main-
tainshisincomeby containing and reducing
his costs. Better soil water control enables
early turn out for stock, reducing expensive
purchased feed hills and saving on health
care. With farmers' production under close
scrutiny, the way to ensure profitability isto
get the basics right. Field drainage is a
prerequisiteof economic farming.

Whatever happens during the next few
yearswith alternativecrops — many requir-
ing exacting standards of drainage, set
aside, or fallowing, field drainage has its
part to play. The requirement will be for
hetter-designed systems to match cost, risk
and vaue, cheaper and more effective
systemsthat will removeexcess water quick-
ly, systems which are easy to maintain and
long-lasting, systems that farmers can in-
stall with low-cost machinery, making use
of farm labour.

Aswdl asdrainage work on agricultural
land there are many opportunities on land
which is taken out of farming for short
periods such as opencast coa sites, mineral
extraction, waste disposal sitesand pipeline
installations. Further work, although
limited, isavailableon land used for recrea-
tional purposes, such as sports fields, golf-
coursesand the like

Field Drainage — a Fundamental
Investment

Field drainage is of primary importance as
afundamental operation and investment on
which over haf of the farm crops in
England and Waesrdly.

All sectorsof thedrainageindustry have
pulled together in the past to achieve what
we havetoday. A few years ago the UK was
top of the league for drainage activity in
Europe but this has now been taken over by
France.

Our rate of drainage at present is not
keeping up with the old systems going out
of ue We must not be complacent. It
would be foolish and short-sighted to let
our hard-won advantage slip avay.

The strength of the drainage industry
has devel oped because of its common aim
and manufacturers, suppliers, contractors
and the Ministry have worked closdy
together. Thiscentral core, coupled with the
research and development work by ADAS’
Field Drainage Experimental  Unit,
Agriculture and Food Research Council,
Silsoe College and other organisations,
should enable a reduced but healthy in-
dustry to look forward to a reasonable
future.
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One-passtillage |
toavoid recompaction

Dick Godwin reportson theresultsof recent trialsat SilsoeCollege

A common tillage practice on deeply
compacted soils is deep loosening
followed by one or more shallow
cultivationsto preparea seedbed.
Whilst such treatments have given good
yields in carefully managed small plot ex-
perimentsit has, however, often been found
that in larger scale field trials yields have
shown generaly littleand frequently noim-
provement over that obtainable with the
compacted soil.
Thislack of responseis possibly due to
the soil being recompacted during the field
operations following the deep loosening
and evidence that this occurs has already
been established by earlier research
workers.
With the need to reassess cultivation
nractices not least to seek ways for eventual
cost reductions, the writer, together with
colleagues G. C. Soane and G. Spoor at
Silsoe College, has carried out comparative
trials of different deep loosening and sur-
face cultivation techniquesand their effect
on the soil*. These trials were conducted
within a research contract on Degp Soil
Loosening, working in conjunction with
ADAS and with financial support from the
Ministry of Agriculture, Fisheries and
Food.
In thetrials, three alternative treatments
were investigated. These were
M Deep loosening followed by mouldboard
ploughing (Treatment A)

® Mouldboard ploughing followed by deep
loosening (Treatment B)

mSimultaneous deep loosening and
mouldboard ploughing —one-pass opera-
tion (Treatment C)

All the resulting soil conditions were
then subjected to further tractor traffic on
both high and low pressuretyresto simulate
subsequent seedbed preparation working.

The equipment used for the separate
deep loosening and surface cultivation
treatments was a winged subsoiler and a
three furrow fully mounted mouldboard
plough. The winged subsoiler equipped
with leading shallow winged tines was
operated at a working depth of 450mm.
The shalower tines were spaced 280mm
either side of the deep tines. The plough
operated at 225mm depth with one tractor
whesd! in the furrow bottom.

*Soane, G. C Godwin, R. J, and Spoor, G. 1985,
Influence & deep loosening techniquesand sbse-
quent Whed fraffic on SOIl strucrure. SOl Tillage
Res. 8 231237,
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For the simultaneous deep loosening
and ploughing the equipment used was a
Wye Double Digger (see photo). Thiscom-
prises a rotary cultivator operating to a
depth of 450mm in a 300mm deep open
plough furrow followed by a single furrow
plough body mounted to the same frame
(one passoperation).

The same tractor was used for dll
cultivation treatments—a 3.5t, 2-whed
drive model, equipped with conventional
front and rear tyresinflated to 2 bar and 1
bar respectively.

The loading effect of subsequent whed
traffic was obtained by driving this same
tractor over the loosened profiles equipped
with either (a) conventional, high ground
pressure tyres or (b) wide section, low
around oressure(0.3 bar) tyres.

S T G NS A N e R
The Wyedouble diggerfor one-passtillage.

The soil type chosen for the tridlswas a
loamy sand (Cottenham Series) in a heavily
wheded condition, compacted to a depth
of 0.35m. The previous crop was onions
and the cultivations were carried out in
June, 1985.

Soil conditions measured included
penetration resistance, using a Bush recor-
ding penetrometer and dry hulk density us-
ing a dual probe gammaray density meter.
Measurements were made to a depth of
0.5m across a Im wide section for the
loosened zone and along the whed centres
for thetrafficked areas.

Influence of deep loosening and
mouldboard ploughing

The results of the trials are presented
graphically in Fig. | showing the variation
in dry bulk density and penetration
resistance at different depths down to 0.5
metres. The undisturbed profileistypical of
this soil type, where the upper zoneis com-
pact to a depth of 325mm.

As can be seen from Fig. 1 the systems
of mouldboard ploughingfollowed by deep
loosening (Treatment B) and simultaneous
deep loosening and mouldboard ploughing
(Treatment C) reduced the undisturbed soil
bulk density to a depth of 400mm.

Where deep loosening was followed by
mouldhoard ploughing (Treatment A),
however, both the resulting bulk density
and penetration resistance at depth were

significantly greater than in the other two
treatments.

The average soil hulk density after
loosening followed by ploughing (Treat-
ment A) was also found to he significantly
greater than in the undisturbed soil. 1t was
considered that this greater density may
have been due to the compacting effect of
the tractor whedls during the mouldboard
ploughing operation and a subsidiary ex-
periment was carried out to confirm this.
M easurements taken under the tractor land
and furrow wheelsshowed that thedry bulk
density at depth was similar to that of the

Soil and Water Volume 15 Nos | & 2, Spring 1987



\/fg’— yel

LLAGE

undisturbed profile. Further analysisshow-
ed that with a threefurrow plough al of the
soil below 0.3m was re-compacted by the
combination of both tractor wheel
positions.

Recompaction by subsequent wheel
traffic

The effect of one tractor pass with
either high or low ground pressuretyresis
shown in Fig. 2. This further wheeling
(simulating tractor wheelings during seed-
bed preparation work) is seen to result in

DRY BULK DENSTY

(Mg m™®)
1.3 14 15 16 1,7
(o] T L T
0.1
Eoal —
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Summarising theresultsof thesetrialsit
can be concluded that:
& The practice of deep loosening followed
by mouldboard ploughing and subsequent
random surface wheelingscan causesignifi-
cant recompaction of the subsoil zone on
coarse textured soils, regardless of whether
the whedls operate on the surface or in the
furrow.
@ The action of a subsoiler leg moving
through a ploughed surface layer was suffi-
cient to lower the bearing capacity to a
point where the surface could not support

PENETRATION RESISTANCE
(MPa)
1

°)>

Fig. . Dry bulk density and penetration resistance profiles following aternativemethods d
deeploosening (A, 61 O in comparison to theundisturbed profite (U).

considerablerecompactionin both the case
of deep loosening after ploughing (Treat-
ment A) and ploughing after deep loosen-
ing (Treatment B) regardlessof whether the
tractor was fitted with high or low pressure
tyres.

Only in Treatment C wheredeep loosen-
ing and ploughing wee conducted
simultaneously did contact pressure have
any significant effect on the final density
profile. In this case the profile remained
relatively loose following the low ground
pressure  whedling, but compacted
significantly under the high ground
pressure loading with significant dif-
ferences in the penetration resistance bet-
wemn the two.

One passtillageand Ipg tyres

Comparison of the results of the high
and low ground pressure tyres shows that
when the bearing capacity of the ploughed
surface layer has been reduced by the action
of the subsoiler legs (Treatment
B—ploughing followed by loosening) both
high and low pressure tyres can cause
recompaction. Where, however, the plough-
ed surface layer remains intact, as with
simultaneous loosening and ploughing,
there is sufficient strength to support the
low ground pressuretyres.

Comparison of the depth of sinkage of
the front wheels using low pressure tyres
further confirmed this effect. The sinkage
increased from 65mm on the undisturbed
ploughed surface to I00mm after the
ploughed surfacelayer had been disturbed
by the subsoiler legs. These measurements
also indicate a possible lack of adequate
consolidation in the disturbed surface.
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even thelow pressuretyre.

® Possible methods of ensuring that the ef-
fect of deep loosening remains to benefit
the next crop are: (a) adoption on a one-
pass system incorporating deep loosening,
surface cultivation and drilling; (b) usine
controlled whedlingsin a bed management
system: (¢} using lightly loaded tractors
equipped with low ground pressuretyreson
simultaneously ploughed and deep Ioosen-
ed surfaces. This could be achieved using a
mouldboard plough equipped with under-
buster tines.

A B8 c
PENETRATION RESISTANCE ~ PENETRATION RESISTANCE
(MPa) (MPa)
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Tillage

-What now and what next?

Conference verdict is—" Direct drilling fill preferred,
but now with occasional ploughing.”

The Association's 1987 Conference "' Tillage—What now and what next?', jointly sponsored with ADAS and ICI Plant
Protection, attracted nearly 200 delegates, with the new Conference Hall at Rothamsted providing excellent facilities for

the event.

Chairman of the Conference, Lord Selboerne, summing up the day's proceedings referred particularly to the emphasis
that had been placed on “precision™—the need to havea more precise knowledge of the condition of thesoil and the needto
be more precisein working the soil only when and where tillage was needed.

Quotes from the Conference. . .

"Don't waste money. First diagnose that thereisa real need for sub-soiling:'

"Many cerea farmsare failing to take advantage of the savings in machinery and cultivation
costs which shallow tillage can provide:'

Dr Bryan Davies

Dr Bryan Davies ‘

"We decided that inversion was necessary, and so, in autumn 1982—after ten yearsdirect
drilling —we started a plough system?’

Mr Richard Dawson

"If wedidn't haveto combine our laud we really wouldn't haveto cultivateto loosen the soil to

removethe compaction:'

deserve!’

" Perhapsthe biggest surpriseisthat shallow ploughing, operating at 75-100mm, which both
reducesenergy and givesgood inversion, has been taken up much lessthan it would appear to

""There should be a better way of breaking up soil than dragging a blunt instrument through it.
What is needed is a power-driven tool that consistently produces theinversion and surface
burial of awell-set plough:'

Mr Anthony Forsyth

My John Matthews

Mr John Hawkins

"Lack of consolidation—looseness— has probably now surpassed compaction as a major
problem of soil management?

Dr Bryan Davies

"Until we havedeveloped precision in our tillage operations we shall continue to do damage
without knowing it and we shall continue to spend money—unnecessary money, that
is—without knowing it and we shall not know what operations we should be eliminating:'

Lord Sdborne

Firg speaker wes Dr. Bryan Davies
ADAS Regiond Soil Scientist. Setting the
scene for the Conference he reviewed the
ideas and developments that have emerged
ove the past 20 years or so since the Strutt
Report first pinpointed the need for better
soil management.

16

Famer gpeskers, Messs  Richard
Dawvson, Anthony Forsyth and Peter
Thorogood-all long term practitioners of
minimum  tillage—described  their  ex-
periences with the system. They dl ill
favour direct drilling but they explained
how over theyears they havefound an occa
siona ploughing necessary as a means of

checking, if not absolutely controlling,
serilebrome.

Some wide ranging discussion followed
but with particular emphasison the role of
the combine, the nead for lighter weight
meachines and theimportance of unloading
on the headlands.
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In the afternoon, Mr. John Hawkins,
Agricultura Engineering Consultant, dedlt
with the needs of current research. An
urgent requirement is for engineersto come
up with a power drivetillagetool which can

oduce a good seedbed in one oberation.

onger term, soil scientists should be work-
ing to bring out an instrument to measure
s0il properties and indicate whet, if a,
cultivationsare .

Professor John Nix, Head of the Farm
Business Unit, WAe College, University of
London, presented a detaled analysis of
tillage cogts. The baance shows heavily in
favour of minimum cultivation and direct
drilling.

The final pesker, Mr John Mathews,
Director of AFRC Engi neerir;g gtheformer
NIAE) reviewed the potentia tor further
devdopment  in cultivations and
mechanisms. He spoke of waysof reducing
mer%/ requirements (shdlow ploughing
could he an early prospect) greater use of
electronics, higher tractor speeds, gant

dems and may other possble
dopments.

The afternoon discussion explored the
need for Sprung suspensions, energy savings

Charmen d the conference—the Eart d
Selborne. Besdesbanga considerable |and-
owner andfarmer in Ais oan right, Lord
Sdborne is dso charman & AFRC the
country's guiding and controfiing body for

research in all branchesand in aif aspects d

farming andfarm product processing.

with gantry sysems, the possibility of direct
drilling under chopped straw and dsoalast
minutereferenceto the raw 'bal game that
might beintroduced by geneticengineering.

Continuingrolefor SaWMA

Lord Selborne then drew dl the various
threads of the Conference together in his
final summing up. With the prospect o our
neadingtill greater precision of our t|IIa?65
he envi an ever continuing need for
SaWMA “as a spur in achieving the
necessary grester knowledgeaf our soil and
in magtering the new technology ap-
propriateto futurepractices

Report of Proceedingsnow available

The followi n%pages cover only extracts
from the contributions of some of the
speekers. Further extractswill he induded
in afutureissue of Soil and Water. In the
meantime a full report of the proceedings
of the Conference, including discussonand
Chairman's summing up has now bem
published and is availableat £6.00 per
8Ius_|50p UK postage See page 34 for

etalls.

THE SPEAKERS

Bryan Davies The ADAS Regional Soil Scientist at Cambridge — HQ for the Eastern Counties. His main interest is
the management of soils to achiwe the full potential of crops. He has wide experiencein the UK and abroad both in
advisory and research work, and has taken part in the development of reduced cultivation systems during their
formative years. More recently he has been active in the National MAFF Evaluation of Straw Incorporation as an
alternative to burning and is therefore well placed totake an overall view of soil management in the UK.

Richard Dawson: Studied Agriculture at Cambridge University and since then has farmed the 750 acre Kings Farm on
heavy boulder clay at Pebmarsh, Essex. Started mainly with livestock but now all arable. Progression from traditional
farming to direct drilling to continous wheat to total straw incorporation.

Anthony Forsyth: Farms, directly and on share cropping basis, some 5,500 acres of heavy clay land in Warwickshire.
Pioneered direct drilling and no ploughing policy in his area. Tried helicopters for minimum ground pressure for
fertiliser application and spraying but now reverted to improved low ground pressure wheeled traffic. Founder
member of SAaWMA and Chairman of Council since 1983. Chairman of FWAG Advisor's Steering Committee. Host
farm for NAC Cereals81. Winner of Farmingand Wildlife Award, 1983.

Peter Thorogood: Farmer and agricultural consultant. Former founder Chairman of the Cotswolds Direct Drilling
Group and currently Chairman of the North Bucks Soil Management Group. Currently farming 550 acres; intensive
winter cereals and milking 180 cows with associated followers.

John Hawkins: Now a partner on a 300 acre farm. Wasa founder member of the National Institute of Agricultural
Engineering and on thestaff there for 35 years. Researched in tillage toolsand their effect on soil properties. Inventor
of the wavy-edgeddisc coulter. Awarded RASE Research Medal in 1969 and the Award of Merit of the Institution of
Agricultural Engineers in 1983. Has travelled widely overseas advising on cultivation problems and has been the
British representativeon EEC Expert Committees.

John Nix: Joined the Farm Economics Branch at Cambridge University in 1951 where he was mainly engaged on
research into the economics of labour use, mechanisation and crop production. Moved to Wye College, (University of
London) in 1961 and is now Professor of Farm Business Management and Head of the Farm Business Unit. Author
of severa books including the Farm Management Pocketbook, now in 17th edition. Chairman, 1979-81, of the
Centre for Management in Agriculture and currently a member of the Board and Chairman of the editorial
committee. Programme advisor to Southern Television for fifteen years.

John Matthews: Studied physicsat London University and joined National Institute of Agricultural Engineering in
1959 to work on grain moisture content measurements and grain dryer control. Appointed Head of Tractor and
Cultivation Division in 1973. In 1983, awarded the RASE Research medal for work leading to practical benefits for
the farmer and also gained the I.Ag.E award for a paper on cultivation techniques. Appointed Director of NIAE
(now known as AFRC Engineering) in 1984. Travelled extensively overseasand carried out consultancy work in India
and China. Maintains strong interest in thelink between research and development and the manufacturing industry.
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The past 20 years-Ideas and developments, successes and failures

Dr Bryan Davies

In 1968, arableagriculturewasat avery low
ebb. At that time, a run of adverse weather
had wreaked substantial damage on soils
and crops and compacted, sodden soils
wereeverywhere.

The situation aroused so much concern
that the then Minister of Agricultureasked
his Advisory Council urgently toenquirein-
to ""theextent to which current practicesare
having adverse effects on soil fertility and

__soil dructure!'

Sir Nigel Strutt chaired the Inquiry and
extracts from his report ""Modern Farming
and the Soil" makeinterestingreading. He
said first, "the Council has been deeply
concerned about the flattening graph of in-
creasing yields in recent yeard' He then
perceived that “there  Hddt a :able
responsefriim the s f th country, if al
forcescombined to treat them with respect"
and he finished by stating that, "he
therefore sincerely hoped that the report
would help to tip the graph of yields up-
wardsagan!'

Thereis not much doubt that that wish
has materialised in practice—and has
perhaps precipitated an even more difficult
problem than the original.

Per centyield
crease
Wheat 89
Barley 52
Potatoes 47
Sugar beet 17

Percentage increase in yields between
1968-70and 1983-85.

The extent to which " Modern Farming and
the Soil"* was responsiblefor the improve-
ment is obviousy open to debate but |
believethat it served as an excellent catalyst
to progressin soil management and that the
money from the Common Agricultural
Policy did therest.

Primary Tillage-to plough or not to
plough

Twenty years ago the plough was nearly
universa asa primary tillagetool, asit had
been for centuries. However, the advent of
grass/weed herbicides, Gramoxone in par-
ticular, permitted minimum tillageto bein-
troduced and to expand rapidly. This had
the dramatic effect of alowing farmers,
particularly clayland farmers to switch a
major part of their effort into the newer
high yielding autumn cereds and to drill
them earlier in the autumn.

Shallow tillage-savings not being
realised

However, despite the progress that this
change in tillage alowed, by the 1980sin-
different wead control, problems of straw
burning and compaction in the top soil
have moved the equilibrium again and on
many farms this has moved towards much

The Chairman introducesDr Bryan Davies.

more tillage, particularly ploughing, at the
expense of much greater investment in
machinery without generadly commen-
surate returns to compensate.

Cambridge University Farm Economics
department in their publication " Farming
in the Eastern Counties™ 1984/5 version
support this claim and they believe that the
average over-expenditure on machinery and
cultivations on-the mainly cerea farms of
East Angliaisof theorder of 100 a hectare.

I maintain that many cereal farms, in
the dryer parts of the country at least, are
failing to take advantaee of the savings in
machinery and cultivation costs which
shallow tillage can orovide; with the likely
further decline in'real prices for grain,
serious re-considerationis | believe needed.

TheEvesham clay foundintheLias and
Oxford Clay vaes when it's in good struc-
ture and the weeds are under control is an
excellent example for minimum tillage. By
any standards, a satisfactory safesystem on
thissort of soil isto havetwo years shallow
cultivation (that islessthan 473, followed by
one year's ploughing or deep cultivation to
no more than 8'. Thisis a safe system pro-
vided the straw is burned and that her-
bicides with rather less soil and more of a
f action are uscd. For wet harvests the
t must have some of low
pressure system to minimise risk of
compaction.

On the better clays, like the Hanslope
series at Boxworth and the chalky boulder
clays longer runs without deep tillage are
very acceptable and have worked well over
the years, provided hrome can be
controlled.

Soil not cultivated for ten years till
shows excellent structure and rooting and
there are obvious advantages in time and
energy saving. There is also much better
seedbed as a result of the fine tilth being
maintained on thesurface.

Subsoiling —he sureit isnecessary
Turning now to restorativetillage, thetillage

neo% to improvesoilswith naturally, or
quir

ac compact structure in the sub-soil
and/or the top soil. This is particularly
common in clays.

There have been four developments
which are very important during the period
we are discussing. However, subsoil loosen-
ing is still a very inefficient operation—
probably the most inefficient tillage
ooeration on farms—and it is very power
consuming. Over the period 1978 to 1985,
ADAS and Silsoe College have carried out
trials on deep sub-soil looseningon 16 sites
throughout the country. Theresultsare very
sautary.

In these trias, there never was any
responsein autumn crops, even where they
were growing on soils with substantial pan-
ning in thesub-soil. Silty soilson several oc-
casions actually gave depressed yields and
only spring crops on some sandy sites with
obvious sub-soil compaction responded
positively to sub-soiling.

The mora hereis Don't waste money.
First diagnose that thereis a real need for
sub-soiling.

Best restorative tillage— high-yielding
L cropsi tramlbines

The last items under this heading of
restortivetillage, are | believe the most ef-
fective of al. The drying and cracking of
soil to depth achieved by high yielding
autumn sown crops has done much to put
the soils of this country into a good state;
and the concept of tramlines from Nor-
thern Europe has been a further potent fac-
tor in reducing soil damagein fields.

Management of light soils—controlled
trafficand plough/press

It would be misleading to neglect the very
significant improvementsin tillage of light
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land which have taken place A classica
series of experiments run jointly by the
Norfolk Agriculture station and by ADAS
Soil Science, Cambridge in the early 1970s
following the Strutt Report showed unam-
biguoudy that the less spring seed-bed
work that was done on sugar beet land, the
better was the emergence of beet and sugar
yield. Recently British Sugar have been giv-
ing wide publicity to the need not only for
minimum spring work, but for controlled
traffic to avoid any crop from having to
grow on wheeled land.

The plough and press system has been
coupled with the improvements on spring
seed-bed work and it has gained amost
universal acceptance for the primary
cultivation of light soil. Thus, after many
years the excellent qualities of the press
have been rediscovered. Besides preventing
blowing, other benefitsof the plough/press

system arel

evirtual elimination of seedbed work in
spring

®reduction in  headland compaction

@ reduction in under-consolidation (always
a problemof light land farming).

Wesk structured soils-tillage isonly a
partial answer

The weak-structured light soils are a par-
ticular problemin their ownright. Thesilts,
the brick earths and the sandy clay loams
fall into this category. The soilsare proneto
capping, daking and loss of structure
through slumping.

Good tillageis only haf the answer to
these problems. The other half, and maybe
it ismuch morethan half, isroot action and
organic matter.

Tillage in moist week structured soils
weskens aready wesk aggregation further,
and winter harvesting on these soils knocks
hell out of them. Hence the importance of
having rest crops like winter wheat and
short-term grass. A good case can be made
for chopping and incorporating all the
straw from cerealsthat are grown on these
soils and, even better, for returning the
straw as farmyard manure.

In this context, the Rothamsted fin-
dings, that the advantages of organic mat-
ter cannot be fully accounted for by
nutrients, is pertinent.

Water erosion—a problem on the
Increase

It is not possible to be certain, but the
evidence does suggest, that degradation of
soil by water erosion is more active now
than it was in previous agricultural periods.
Factors which may have aggravated the
situation could be more controlled traffic
with tram-lines up and down hills,
sometimes larger fields with strategic
hedgesremoved and agreater area of winter
cerealsgrowing in fineseed-beds.

Work (funded by the Sugar Best
Research and Education Committee) has
aready started to study methods for con-
trolling water erosion—seeking techniques
which are compatible with economically
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viable farming systems. It is not an easy
task but | think it should be pursued with
persistence and the positive results widely
publicised.

Sraw  incorporation-a
exagger ated

Next, a few words about straw disposal. A
few years ago suggestionsof incorporation
of straw rather than burning were met with
predictions of severe yield penalties. This
was in spite of the fact that historical
evidence 'from Rotbamsted and ADAS
long-term experiments gave little credance
to these predictions, that yied reductions
from straw incorporation are at worst,
minimal.

Today, much of the steam has rightly
goneout of theissue, butitisgtill avery im-
portant one for clayland farms. The recom-
mendations on disposa of straw (excess
straw) can today be summarised:
eon dl soils other than clays—chop and

plough in without premixing
eon clays—burn where acceptable
otherwise:
if the remaining area is large—alternate
plough with disc and tine (to keep down
costs)
if the remainingareaissmall—plough

It should be noted that for thelight soils
chopping and incorporating straw can give
some small advantages in yields and some
improvementin workability.

problem

Tillageand weed control —
a continuing priority for R & D
Finally, there are three points I would like to
make.

The first is about weeds. There was an
earlier hope that herbicideswould eliminate
cultivations as a necessary adjunct of weed

control and that they would achieve this
right across the board. This has certainly
not materialisedin practice.

Conseguently, the interaction between
tillageand weed control isstill one of major
importance to the commercial scene. This
should remain as a high priority in future
development work on tillage.

Get skilled advice-avoid unncessary
tillage

Secondly, perhapsit isnot generally realised
that provided good establishment is achiev-
ed, a wide range of soil conditions are ac-
ceptable to autumn sown cereals without
any detectableeffect on yield.

Such tolerance indicatesa large oppor-
tunity for saving—savingsin what | cal un-
necessary insurance tillage. Other people
call it recreational tillage.

Equally though it requires that ade-
quateskillsin soil examination are available
to identify and intepret the soil conditions.
May | remind you that ADAS has these
skills and they are available to individual
farmers.

Today's problem —

lack of consolidation

And now to my fina point. The last twenty
years has seen a virtual revolution in soil
management compared with what went
before. It is the result of an intensiveinput
from al sides; research, advice, industry,
farmers—all working together. In most
respectsthe outcome has been very satisfac-
tory with the exception of water erosion.

I think theresult of thisisthat in genera
the state of the nation's soilsas far as their
ability to grow good crops are concerned is
very much more healthy that it was twenty
yearsago, and probably ever has beenin the
past.

However, we now have a new problem.
The general improvement in conditions of
soils, particularly the cereal growing soils,
has now brought about the situation that
lack of consolidation—
looseness—has probably now surpassed
compaction as a mgor problem of soil
management.

WATKINS NAYLER & CO. LTD.

Friar Street, Hereford.

'NAYLER'
SINGLE SUBSOILER

LARGE STOCK
IRRIGATION HOSE .
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“TILLAGE

Individual Experience- | deasin Practice

Mr Richard Dawson —far mer, Essex

| farm 300 hectaresin North Essex. About
a third is chalky boulder clay (Hanslope
series); a third is decalcified boulder clay
(Oak or hornbeam series) and thelast third
is a range of lighter soils, right down to
amost puresand; but includingsome areas
of heavy day.

In older terms, most is two horse land,
with some oneand somethree.

We suffer from a high degree of oil
variation—in one field thedrill passesfrom
clay tosand and back threetimesinasingle
run across the field and accordingly we
need equipment which will take such
changein itsstride.

Wedl haverotations hut oursis perhaps
simpler than most:
wheat—wheat—wheat—wheat—wheat.

Early drilling essential for good yields

| believe, and have bdieved for many years,
that early drilling is essential for good
yields, and good profits, and thisview ison-
ly dightly modified by forward budgeting
for much lower cereal prices. We aim to
completedrilling in September, and usually
only go 2or 3daysinto October, at most.

Obviously fixed costs have to be con-
tained; and | now operate our 700 acres
with a son and no other regular help,
though we do employ students at harvest
time.

From the early 1970’s we direct drilled,
spreading the straw and then burning and
finally drilling with Bettinson or, later on,
Tasker drills.

Praoblemswith direct drilling

Direct drilling was reasonably successful to

start with, but over the years problems

arose:

1 theincreasing public didikeof burning.

1 increasinglevelsof sterile brome (and cur
brome did not seem to redliseit is meant
to bea headland weed).

1 the usual problemswith direct drill slots.

1 penetration difficult in dry weather.

@ seed slotsoften flooded in wet weather.

1 seed slotseadily identifiableto birds.

1 some loss of surfacestructure in the top
inch or so.

acidity in the top inch or two of the soil.
(This could only be detected by sampling
in inch dices. A normal six-inch sample
showed a pH of around 7-even when
taken by a lime salesman; whereas we
were finding pH of 5 or even lessin the
top inch—precisely where the seed was
germinating.)

1 diminishing herbicide performance- (at
a time when the role of ash was not as
wel understood as it is now and when
there were not as many aternatives as
there are now).

I harvest  wheelings  (however  well
disciplined the trailers were in keeping to
the headlands the combinetill had to go
over thefield).
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e incomplete burning (especialy on the
headlands, but sometimes also in the
field; resulting in erratic and uneven
establishment).

Autumn 1982-ploughing again after
tenyears
It was to get avay from the precisely defin-
ed triple-discdl ot that we changed from the
Bettinson to the Tasker but that changein
itself was inadequate to allow us to retain
direct drilling as the problemsarising from
not inverting were the most serious.
We decided that inverson was
necessary, and so, in autumn 1982—after
ten years direct drilling—we started a
plough system; this was highly successful
but it did increase our three passes with
direct drilling to seven.
Most of the direct drilling problems
seemed to becured. The exceptionswere
1 brome, whose spread was curtailed, but
which was not eliminated.

oand—most critically—timing became
harder. We had two ploughs and suffi-
cient students to keep the ploughs going
at the same time as the combine but the
difficulty wasin burning just enough in
front of the plough so that the ploughs
did not havetostop, and yet not so much
that the land dried out and became
unploughable.

The mid-day discussion panel. Left fo right: Mr Ahony Forsyth, Mr Peter Thomg;b(i',

Pre-cultivation—adoubtful advantage

—now eliminated

Apart from the tillage sequencing problem

mentioned earlier there were no red

problems.

There was a problem of the loosened
stubble blocking-the ploughs—a problem
which disappeared once we stopped
pre-cultivating.

The idea of mixing the straw in before
ploughing was to give a surface layer of
about four inches free of straw. However,
examination of the soil profile showed we
were not redly getting this effect; and this
cast doubt on the advantage of cultivating
beforeploughing; adoubt confirmed by the
ADAS trias.

So we decided to eliminate this pre-
cultivation and arrived at our present
system.

1 Westill chop the straw, but we now havea
chaff spreader, which reduces the large
concentration of dry matter directly
behind the combine.

1 We do nothing before ploughing and we
plough, sx furrowswith 145 hp, pullinga
heavy packer—which in its turn pulls a
lighter packer.

1 Finaly, weroll yet again.

1 Wethen leaveit until drilling time.

A tdrilling, we use combination outfits, a
reciprocating harrow first, with a heavy
crumbler/packer and then thedrill.

@ And finally we roll again.

This sytem only needs two passes,
though we do add two rollings as wdl

Dr Bryan Davies, Mr Richard Dawson, Lord Selborneat the microphone.

I ncor poration—acure to thetimeliness
problem?

It seemed to us that if we were to incor-
porate the straw rather than burn it this
would cure the timeliness problem—and
would give some useful environmental ad-
vantagestoo.

So in autumn 1983 we started straw
incorporation:

We solved most of our timeliness
problems—after al, timeliness is not a
function of the system, but of the resources
applied to the system. However we now had
a series of deven operations, all of which
had to be carried out in sequence and we
were very vulnerableto a breakdown of any
link in thechain.

Onemajor problem - possible
under -consolidation
The system is timely, and economic; but
thereis one major problem, and that is get-
ting effectiveestablishmentin dry autumns.
Although the soil is very firm at the
completion of the ploughing stage; and in-
deed quite firm after the post-drillinnroll, it
seems to fluff up and become puffyin afew
days. | think thisis smply dueto the short
period available for the soil to settle and
stabilise, and that it would settle if we gave
it longer to do so. However any delay would
| am sure reduceyields, and might prejudice
getting winter cropsin without soil damage.
In order to plough dl the land and
finish drilling in September we have_&
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TILLAGE

Individual Experience—Ideasin Practice
Mr Anthony Forsyth—fanner, Warwickshire

Our soil type is lias clay, Evesham
series—quite a strong soil. They used to
have five horses to pull a single furrow
plough. It is a self-structuring soil and it
will re-structure itsdf given time and
westher, the correct weether.

Our product iswheat, our main income,
We have been growing five wheatsand one
oil seed rape over the last decade. We used
to grow beans and we have now returned to
growing beans and we are now going to
grow two whests, arape, two wheats, beans,
two wheats—to up our yield so that we have
morefirst wheats.

Introduction of direct drilling

We gave up the plough in 1968 and sadly
returned to it in 1985, because we sot
ourselves a little muddled and put straw
choppers on our combne and we could not
burn the straw so we had to plough most of
our land in 1985. But normally, we do not
plough.

Actudly we stumbled onto a no
ploughing technique by the fact of making
combine ruts and we got a little Bomford
Superflo on a small tractor to level the ruts
and then we discovered that we had quite a
good seed-bed and we further discovered
that it was the cheapest seed-bed and the
best seed-bed we had on thefarm.

Then we decided that we must get the
burning better and we put spreaderson the
combines. We also went from the Bomford
Superflo to the Bomford Powertrak and
then wewent pigtail and wealternated these
and went towards direct drillingin the early
*70s. For us, the only problem with direc:
drilling is that if weplant our wheat too ear-
ly at Kineton wearein big trouble. Wemust
not plant any second wheats before the 5th
October or we havegot far too many weeds
and we arein big problems.

Soour later drilling requirementsput us
into the wet, and so the minimum tillage
system is more suitable and we can get a
natural green-up. Theideais; a burn and a
green-up—knocked out with the cultivator
or, if it iswet—knock it out with a sprayer.
We weregoing for crumb and wedid not get
it whenit waswet.

Combines fitted with Terratires or
duals

If we did not haveto combine our land we
redly would not haveto cultivateto loosen

the soil to remove the compaction.

Normally we do not finish the wheat
harvest until theend of August and in latter
years it has been nearer 7th September
finish—and we can get a lot of rain in
August. So we were getting a great deal of
compaction with our clays from the
harvesters.

So, what have we done? We have put
Terras on the combines or duals to try and
reduce compaction and we hope to work
towards eventually a bed system where we
can actually identify thedamage in thefield
wherethe combinesgo.

Incidentally, those tyres can be utilised
for drilling, or whatever, on our normal
tractors; we just have centresthat you can
takein and out.

Organise the bum 10 saveexpense

Ploughing | bdieve is a wonderful
thing— but not for clay, or at least, only oc-
casionallyon dlay.

We want to chop the straw round the
headland toincorporate the straw there but
in the centre of the field we want to get as
good a burn as passible so it is a com-
promise situation or we are going to be
changing from chopper to spreader or we
have spreaders on the combines and have
tractor mounted choppers and studentsin
the workshop with broken tractor mounted
choppersand you know al the problemswe
shall get.

In the good old days when we did not
have bye-laws, we used to burn quite happi-
ly without burning hedges, and without
upsetting anybody. The answer is motorise
it, becauseif you motoriseit, then you can
get your man to put in asmany back firesas
you like because he will bequite happy to. If
you havegot a hikeand you can ridearound
the field it makes it quite fun. So you can
organisethe fireaccording to the wind.

Now, our cultivation system goes quite
wdl with incorporation and we think we
have got thisfairly wel solved. A 12 metre
cultivator on a 200hp tractor, at about 4
milesan hour, and you can get alovdy tilth
and bury the ash wdl.

We have in fact created what we were
trying to do many years ago—we have
created a mini-tilth and we can drill it—not
with a direct drill-we can drill it with a
conventional drill. So what is simpler than
that?

If it rains, we can spray with Gramox-
one to kill off thegreenery. So that is how
we havefinally organised it at the moment.

Compounding compaction of
combines

Of course, we have to do some soil loosen-
ing and we will have to do some mole drain-
ing. Moledraining is very important on our
clay land and wearesurethat we must do it
about every four to six years. It needsa lot
of power and it's very expensive so we must
try and get it done right.

Now, the lifting as we call it—we went
into euphoric lifting of soil aswe were told
that we had created pigtail pans. Wel, |
disputed that we had pigtail pans, | said
that we had created a compacted layer from
compounding compaction of combines.

We have modified things now with our
lifting. We have gone for combination—
disc, tine, tine, roller.

Minimum ground pressure; minimum
traffic

Now that we have got the soil hopefully in
the right situation—we have spent our
money—we have got to look after it. The
soil is very susceptibleto rain compaction.
And do not forget the damage the boss can
do from driving about in his Land Rover.
We also keep the trucks on the headlands
and that saves compaction.

For the future we are going to try and
make the tractors |ast longer, put lessdiesdl
through them, spend less hours on them. It
was a big investment and to replace it soon
it isgoing to cost money. We must make it
last longer. And then having done that we
might be able to replace some of the com-
bines because we are going to need money
toreplacethem.

And then we might havesome money to
plant some more hedges and to build some
moreroads, replacethe motor car, enjoy the
countryside and leave it looking quite
prety.

-

plough while we are combining; and once
the land is ploughed we dare not risk
waiting for rain and so we have to drill
however dry itis.

| havenot ye been able to find anyone
who knows how or why this de-
consolidation occurs. Perhaps we can have
it researched?

Rotational ploughing
Yieldsare particularly good thefirst year of
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direct drilling after ploughing; and our own
experience has shown they are particularly
good thefirst year of ploughingafter direct
drilling. So there appears to be agronomic
virtues in alternating direct drilling and
ploughing.

Such a movewould reduce our big trac-
tor requirements from two to one, and
hence reduce coststo some extent.

This rotational ploughing, already
referred to by Bryan Davies, seemsto offer

many attractions. The main decision to
make is on the frequency of ploughing
because, if we can plough less frequently
than one year in three then | think we can
leave ploughing till after we have finished
harvest. That reduces our student re-
quirements, decreases our labour costs-—
and decreases our repair coststoo.



Individual experience-ideasin practice
Mr Peter Thor ogood—-far mer, Buckinghamshire

The formation of the North Bucks Sail
Management Group at the beginning of
1981 was the outcome of discussions bet-
ween a group of gx farmers whose yield
levels had been generally unsatisfactory for
some time despite conscientious attempts to
apply modern, intensive ceredl manage-
ment techniques. They were using 3 ton
inputs and getting 2 ton outputs.

There was no evidence to suggest that
input levels of seed, fertiliser, or agro-
chemicalswereinsufficient: or that husban-
dry techniqueswere inadequate in terms of
timeliness of application. We were tending
to use more of these resources while failing
to recognise the red underlying
problem—the need for better soil
management.

It rapidly became clear that our dif-
ficult, unstable soils were suffering from
lack of structure and severe compaction.
The emphasis previoudy placed on the
development of the crop abovethe ground
now needed to be applied to the function of
theroots, and the medium in which they ex-
ist below the eround.

Examination of the soils in North
Bucks by the Soil Survey of England &
Wadles has identified four predominant
decalcified soil series, namely; the Gleyed-
Hanslopes, Ragdale, Denchworth and
Lawford—all more commonly known as
Stagnogleysand all found at the lower end
of Grade 3 on the MAFF Sail
Classification.

Such soils have about 60c¢ms of natural-
lv acid, poorly structured imperfectly drain-
G| silty clay overlying poorly structured
calcareousday.

Soil structure problemsidentified

As we continued through the autumn of
1981 and into 1982 it becameclear that the
Ragdale and Denchworth series sails,
classified by Cannell at Letcombe in 1978 as
unsuitablefor zero or shalow tillage, were
likely to have built up soil structure pro-
blems as a consequence of growing con-
tinuous cereds under minimal tillage
husbandry regimes which were fashionable
over thelast decade.

Frequent examination of the soil within
the Group reveded, in many cases, poor in-
terna drainage, compaction, and very
weskly developed soil structure from t0cms
downwards, with a tendency for slaking in
the surface horizon. Some fields showed
signsof water-logging, surface pooling and,
not surprisingly, plant rooting particularly
below 20cms was observed to be poor.
However. soil analysis showed above
average levds of P&K and corrected pH.
due to regular liming. The conclusion wes
that perched root systems were seriously
reducing the amount of water available to
the crop during dry periods.

It was thereforedecided to take a fresh
look at soil management techniques and
cultivation.

Programme of soil
moling
With the soil being compact from i0cm
downwards and poorly drained, a combin-
ed programme of soil loosening and mole
drainage was decided upon. Most fields had
tile drainage systems at 40 metre spacings,
with permeablebackfill up to 35cms —ideal
for moling. The frequency of moling wes
thereforeincreased from oncein seven years
tooncein three years, and spacing reduced
from 3 metresto-2 metresapart.

The soil was |oosened where possible to
a depth of 30cms or as limited by the
presence of the plastic layer taking into ac-
count our higher rainfall leve than in the
Eastern Counties. We were not wholly suc-
cessfulin this approach becausein order to
sdect the machine to achieve the desired
soil condition we needed to know a little
about soil physics and the interaction bet-
ween the soil and the implement. Many
farmersand machine operators know what
to do, but are puzzied as to why certain
machinesachievea particular result.

loosening aund

Study and trialsshow two-pass
loosening oper ation superior

Members of the Group therefore have
studied soil mechanics and its application
to their own particular sails.

Now we loosen the top soil first prior to
deep loosening and this reduces the
downwardload on the deeper soil by allow-
ing thetop soil to movefredly upwards. The
result is moresoil isdisturbed, lessclodsare
created and the draft of the following deep
loosening operation is reduced, with conse-
guent savings in fuel and machinery costs.
Other advantages are the more even seed
bed created without the effect of heave, and
lessbunching of seed in thedrill runs.

Minimum tillagestill preferred,

but increasing use of plough.

However, the re-emergenceof rotations and
straw burning restrictions have resulted in
increasing useof the plough to removecrop

resdue. Thisinturn bringswith it new pro-
blens for maintaining soil structure.
Ploughing was the beginning of our soil
structure problems; followed by minimum

tillage without
loosening.

Where straw and other residues are in-

porit itiskrgly by pb gi  For
us, this is a hazardous de oasioad
year penetration is aimost impossible and
clod production isinevitable; whilstin a wet
year smearing of the furrow and furrow
bottom undoes any previous restructuring
advantage. Loosening after ploughing has
become an increasing activity but isstill in
somedoubt.

Thedrillingtimewindow availableto us
is narrower than on most soilsand thein-
creasing dependence on ploughing and its
associated problemsis inevitably leading to
later establishment due to necessary extra
cultivations. A likely consequenceis yield
decline. Therefore, for us mimimum tillage
is dtill the preferred route but it is not
without its risks of poor incorporation,
straw b the seed bed, and subsequent weak
crop establishment.

benefit of deep soil

Changes in soil management bring
increasein yields

Comparisons before and after any change
in farming practiceare difficult to make ob-
jectively when thereisno control treatment.
However, in this case soil management was
changed drastically after harvest 1981,
whileall other inputs remained constant.

The Group's three year average winter
wheat yield rose from 5.6 tons per hectare
for the period 1979/81 to 7.6 tons per hec-
tarefor the period 1984/86. This represents
an improvement in yield of 2 tons per hec-
tare or about 16cwt per acre. The national
averageyield for thesameperiod roseby 14
tons per hectareleaving an advantage to the
Group members of 0.6 tons per hectare or
5.0cwt per acre.

We belleve this better performance was
achieved in some part by improved soil
management techiquesand in ng our
results the comparison we have made is of
three-year averages of yields before and
after the changein soil management.

see page 23.

Operating principle of the DYNADRIVE cultivator showi ngsoilfailure principle

Soil and Weter Volume 15 Nos | & 2, Soring 1987



Ideasfor thefuture—what now?-theneedsfor current ressarch
Mr John Hawkins, Consultant Agricultural Engineer

Thereisincreasingevidencethat theeffects
of traffic on soilsare having an adverseef-
fect on yidds. Theresult isthat farmersare
tending to play safe and carry out extra
cultivationsjust to make sure, and in so do-
ing they add to their costs.

Tramlining and bed systems go some
way towards avoiding the ill-effects of
wheels, but deciding on the amount of
tillage that is required, to be sure that soil
physical conditions will not be limiting, is
till largely a matter of guesswork.

Instrument needed for field
measurement of soil

What isredlly needed (and thiswas pointed
out over 30 yearsago) is a practical way of
making measurementsin the field that will
tell a farmer or grower whether further
cultivationsor indeed whether any cultiva-
tionsat al are needed. Of thesoil properties
which can be affected by cultivations, such
field measurements are likely to take ac-
count of soil permeability to air and water

and the resistance that it offers to roots
growth.

A suitable instrument to measure such
soil propertiesis, however, still a long way
off and so in the meantime thereiswork for
agricultural engineers to do to develop
lighter equipment and power units with
whedlsor tracks that can produce the trac-
tion required without imposing high loads
on thesoil.
Specification for  future tillage
equipment
If the main short-comings of current
methods of cultivation have been correctly
identified, it becomes possible to specify
that the idea tillage equipment of the
futurewill have thefollowingfeatures:

@ a high output with alow labour demand

@ producing a satisfactory seedbed in one
operation

@ dealingwith crop residues on the surface

o control of weeds

o fulfillingall the foregoing reauirements

i

Mr John Hawkins

over awiderangeof soil conditions
without damage to soil structure.
Thisisatall order, but not unattainable.

A suitable tillage tool might wel take the
form of atwo-depth rotary cultivator, with
ashallow rotor ahead of a deeper one. The
leading rotor would then cultivatea surface

layer, moving it Sdewaysso that it can be

covered with soil from below by the second

rotor.

TheEconomicsof Tillage—the scopefor cost savings
Professor John Nix—Professor of Farm BusinessM anagement,

Wye College, Universty of London

Then thereis the question of drilling date
Thereis quite alot of evidenceto say that
the yidd benefit by earlier drilling is quite
substantial —about 2 tonnes per hectare per
week (L5-wt per acre per week) and that is
worth about £17.50 per hectare (E7 per
acre).

So, on the basisthat thereduced cultiva-
tion system can advancedrillingdate by say,
two weeks we aretalking of £35 per hectare
(£14 per acre) benefit.

Factors favouring direct drilling
The factors especially favouring systeris of

reduced cultivationand direct drillingareas

follows:

® Largefarm

® Large percentage of cereals

@ Limited autumn labour available

@ Wish to minimiselabour force

@ Wish to minimisecapital investment

©® Heavy/medium heavy soil (timeliness)

@ Suitable soil type generally (for direct
drilling)

@ Autumn cereal yields wdl abovespring
cereds

©® Not much barley going for malting;
much of the wheat goes for milling

® OK to burn (most of) the straw

Professor John Nix
@ If chemical costs fall (in real terms)
@ If cerc al prices (do) fall (in real terms)

Potential for further developments—Cultivationsand M echanisms
Mr John Matthews, Director, AFRC Engineering

MY task isto review the medium and longer
term trends in the development of tillage
practicesand machinery. | have taken my
target as the years to the end of this
century—14 years away —although some of
theideaswill peak beyond that time.

Reduced cultivation systems. Shallow
ploughing
Although direct drilling has generadly been
found to beinsufficiently " robust (subject
to failuresunder conditions occurring with
sufficient commonness) due largely to in-
ability with the system to control certain
wed types, detailed work in the 1960s and
1970s studying the power requirementsand
conseguent yields from a variety of non-
plough methods has nevertheless left
agriculture with a broad range of reduced
cultivation practices.

Alternatives to conventional ploughing
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have mainly featured tines and discs and,
when used in appropriate conditions, or in-
termittently, have given first class yieds
with increased margins due to lower tillage
costs.

Perhaps the biggest surprise is that
shallow ploughing, operating at 75-100mm,
which both reduces energy and gives good
inversion, has been taken up much lessthan
it would appear to deserve, both by farmers
and by machinery manufacturers who have
been dow both to manufactureand to pro-
mote such ploughs.

Reducing compaction; lower ground
pressure: higher forward speeds

Followingthe adoption by many farmersof
reduced cultivation techniques, the main
focus of researchers attention is currently
controlled trafficsystems. ** Controlled traf-
fi¢” can have various meaningsand should

i

Mr John Matthews.

be seen as theevolution and employment of

systemsin which theeffect of vehiclewheel-

ing+s minimised with consequent reduc-

tion in the energy needed to remove their
soil compacting and smearing effectsand at

the same time a move to greater soil
uniformity.
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Gantry systems: reduced energy re
quirements

The ultimate controlled traffic system is
travel minimisation based on gantry
systems. Work isin progressin many parts
of the world on gantry mechanisation in-
cluding that at our Institute, and one can
visualise both economically and practically
acceptable systems of gantry mechanisation
for intensive cropping, for example of
cauliflowers. Cotton and certain other sen-
sitive crops are being grown experimentally
with gantry systemsto good effect.

For cereals one naturaly studies the
highly commendable example set by Mr
David Dowler who claims very substantial
fuel reductions using his mechanisation
systems which is largely gantry-based
athough coupled with low soil pressure
measures for primary cultivation and for
harvesting. Chamen has also shown reduc-
tions of 40% in tillage energy requirement
and it may wdl be that gantry-based
systems will come into relatively common

Theadvantagesare:
® Lower vehicle weight and hence less soil
damage.
® Lower soil compaction from a faster
vehicle which generates its power by in-
creased speed rather than increased
draught.
ABetter tractive efficiency by speed in-
crease.
® More driver challengeand fulfilment as
the vehicle moves faster acrossthe field.
Properly designed, durability and cost
do not appear to be major penalties.

High speed sraw incor por ation
Future cultivation systemswill depend also
on harvest-related factors. Developments
are likely to make the incorporation of
straw both more functionally effectivein a
full range of weather conditions, and also
more cost effective.

At thisstare we haveavailablemachines
capableof incorporating thestraw inalayer
at tillagedepth at relatively high speeds, in-

use over the next two or three decades
although probably only after greater ex-
periencein their useon theintensivecrops.

Fader, moreinteltigent tractors

Less dramatic but nevertheless important
are likely design trendsin tractors. It is my
belief that the faster, more intelligent trac-
tor willb amajor feature of the last decade
of this century. Tractor design for higher
speedsinvolvessome sort of suspension for
driver comfort and machine mobility, at-
tention to steering and the implement con-
tro] systems, and the production of alighter
weight vehicle with implements aso
specifically designed for high-speed func-
tioning. At this stage each of these
technologiesisripefor further development
and exploitation.

An peri mental till aged cro treatment gantr at AFRC Ei' neeri ng.

cluding of course the conventional
mouldboard plough, whilst other machines
such as the SCAE-developed implement
give better straw mixing but have a lower
output. Thereisscope for further ontimisa-
tion to combine higher speed of operation
with better mixing, particularly if thestraw
is chopped shorter.

One must also question the possible in-
fluenceof changes& harvesting, specifical-
ly the adoption of stripping harvesting, on
the subseguent tillagetechniques. Although
stripping may be followed by separate cut-
ting and chopping of the standing straw or
by the direct incorporation of rooted straw
into the ploughing process, | would suspect
that if stripping becomes the common
harvesting method, the straw chopping and
tillage processes are likely to be combined

perhaps even to the extent of straw being
chopped asit isburied.

Fud economy and efficiency

The fuel economy of tractor engines hasad-
vanced over the last few years and at
typically 220g/kWh is part way between
that of highspeed motor car engines
(260g/kWh) and larger low speed diesd
engines used in ships (160g/kWh). We are
likely to see further dow advances but
overdl efficiency is ill very much con-
strained by the typical tractive efficiencies
of tractors which throughout a British
winter on an arable farm may average at
60-70% and will in worsecasesbeas low as
30-40%.

The following table summarises some
of the individual variables showing the ad-
vantage of four wheel drive, adequate tyre
size, correct matching of tractor and imple-
ment, higher speeds of operation and
perhaps, most significantly, the use of
power through the pto rather than by
draught.

Typical tractive efficiency................... 60
Optimisation of tyrechoi ............... +3
Optimum matching of tractor

& implement ....ouverineiveiniennenennnen. +2
Four wheel drive {(unequal wheels)....... +4
Four wheel drive (equal wheels).......... +8

Eighty per cent of power through pto . +25

Increasing energy costs will imply in-
creases also in the costs of fertiliser and pro-
tective chemicals. In response to the latter,
mechanical treatment of weeds either by
burial or by mechanical hoeing and chopp-
ing will increase in importance. The overall
influence will be towards more complete
soil inversion and weed and debris burial in
an attempt to save both herbicide and
fungicide.

Reducing energy requirements
Theoretically, tillage mechanisms are still a
very [ong way from attaining high working
efficiency. For example, the plough
mouldboard, still the dominant processor
and estimated to be moving 1.4 billion tons
of soil per annum, has an efficiency of only
about 30% in terms of breaking up Soii.
Substantial power losses occur in friction
between soil and mouldboard and another
component of power is lost in raising
against gravity the furrow diceto aleve at
which it can be turned over.

The auestion must also beraised of the
greater use of shallow ploughing. Limita-
tions cited include inability to maintain
depth to a sufficiently fine tolerance. The
depth variability which might be acceptable
at perhaps 200mm becomes unacceptable
at 100mm due to inadequate inversion when
the furrow dice reaches the shallower ex-
tremes. Technology is available, however, to
further improve tractor implement control
systemswith conseguent reductionin depth
variation and there may wdl be other
means of ensuring that the furrow dice is
alwaysinverted, even with somevariation in
depth and in extraneous factors such as
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plant clumps.

Although theintention in cultivation is

toshear soil to reducetheaggregatesize, the
majority of tillage elementsin creating the
shear tend at the sametimeto compressthe
soil with the resultant increase in the shear-
ing force. A theoretically ided cultivator
would be a tendle type in which the soil
structure would be failedin tension.
The “Dynadrive” cultivator (see illustra-
tion, page 22) exhibits some of the benefits
of tensilefailurein that the main shearing
elements work upwards towards the soil
surface, hence minimising soil compaction.
The principleof the coupled rotors avoids
pto operation in thisimplement and hasled
to considerablecommercial success.

Many manufacturers o tillage equip-
ment can seethe benefit of mechanismsnot
requiringdraught and the concept of a zero
draught tillage deviceisan attractive target.
Theideal devicewould bury surface debris,
bresk up and loosen soil to a depth of
100-150mm and he sufficiently wide in ac-
tion that a minimum number of power
transmissions or motors would be needed
onanimplement.

Electronics—for measurement of tilth,
for implement contrnl and for cultiva-
tion management

The increasing power and decreasing cost
of microelectronics, particularly the cost of
computational devices, is permitting and
will increasingly encourage the ability to
monitor and control devices within the
cultivation processes. One potential advan-
tageis, whereareas of afield areat the mo-
ment overworked, to achieve the correct
tilth or seed bed for themost difficult areas
of the fidd The fundamental need
therefore for electronic control systems is
for sensors of tilth or seed bed
characteristics.
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rain harvesting by ‘stripper’ leaves strawfor incorpdration late;:

tectii AP BRYRIBIATe ARaks
tilth in terms of the dimensions of ag-
gregates appearing on the surface.

An dternativeneed, particularly in con-
nection with the seed bed, may be for a
measure of mechanical resistance to root
growth or of the permeability of thesoil to
a0, S aETR T Rk
one could envisage the resistance to root
elongation being assessed, abeit rather
crudely, by theforcemeasuredon afineele-
ment drawn through the soil. Permeability
might be measured by the rate of gas
leakage from small holes in a blade drawn
through thesoil. In both casesthere will be

L

The SCAE/Falcon Engineeringstraw incorporation and mixin

a significant development challenge but
prospects Will hinge on theaccuracvlevd re-
quired for seed bed characterisation.
One further sensor reauirement is for
indicating the nature ¢ the moisture 3 »
in the soil surface. This would be emploved,
for example, in adjusting seed planting
depth to an appropriate soil moisture con-
tent levd.
With theavailabilityof a meansof sens-
ing the state of the tilled soil, automatic
control systems may be developed to
regulate the tillage effect to the desired
level, for example, by altering pto speed to
adjust the levd of action of a powered
tillage element, by adjusting the forward
speed of the tractor, or by altering the
geometry of thetillage machine.
An alternative type of feedback control
system on a tillagemachine and one which
may be introduced earlier, is a system for
the automatic setting of a plough to
minimisedraught.
On a more stragetic leve of cultivation
management, computer based expert
systems will be develoned to advise the
farmer of bedt tillage strategies taking into
account thesoilsand cropsof thefarm, the
date and weather conditions, and
machinery and staftr available T work.
gxgpﬁﬁlézwstems may be employed for
o  decisions ©n field cropping;
efor optimising the nurchase and
availability of tractors and machines;

® to makedaily decisionson which work to
carry out to giveoptimal employment of
men and machines and to maximise
timelinessfactors; _

® o choose tillage pfaCtiCes ro suit soil,
crop and weather conditions to an op-
timal extent.

Fock

& machine.
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Soil Erosion in Britain

by R. D. Hodges, Wye College, University
d London, and C. Arden-Clarke, Poiitical
Frology Research Group,

Availablefrom Dr R. D Hodges,

Wye College, Universityd London,
Ashford, Kent TM25 SAH. 1986, 45pp £3.50
{incl UK postage).

This 45-page review contains a comuorehert-
sive examination of the literature of recent
and oast erosion studiesin Britain. The ear-
ly sections are technical in nature dealing
with historical and present evidence for
erosion and the physical and management
factors contributing toit.

One of the questions the authors have
attempted to answer is whether or not soil
erosion by water has become morecommon
during thelast 20-30 years. The conclusion
they reach is that the gradual change from
traditional techniques to more specialised
production systems has resulted in a Sow
but significant deterioration in soil struc-
ture to which the Strutt report first drew
attention in 1970. This presumed deteriora-
tion is then associated with the enhanced
erosion which the authors state most of the
evidencesupports.

| submit that this is gross over-
simplification which the authors havefailed
tosubstantiate. In thefirst placeit isevident
that in many sandy and light loamy areas
where erosion is now active soil loss was
also activein the past. For exampleon the
Bridnenorth sands orevious soil orofiles
buried under colluvium are not uncommon
and stepwise changes of surface height at
hedgerows are commonplace in many areas
including the sand lands of northern Nor-
folk, Nottinghamshire, the West Midlands
and the Yeovil sands in Somerset.

However, this argument cannot be ex-
tended to erosion instance in formerly
pastoral landscape such as the South

Downs where strongly undulating ground
has been ploughed up since World War 1L
and erosionisoccurringin once stableland-
scapes. The authors quite rightly identify
such occurrencesas a worryingdeparture.

The authors reach the genera conclu-
sion that ratesof erosionin Britain acrossa
wide range of investigationsare commonly
in excessof natural soil renewd rates which
they consider range from 0.1-05 t/ha/year.
This statement should be treated with cau-
tion. Nobody actually knows what are the
ratesof natural soil renewd but the very low
range quoted probably appliesonly tosoils
on hard rock and not to the majority of
British arable soils which are underlain by
soft pre-weathered materials.

Statements in the report about the long
term destruction of productiveagricultural
capacity must therefore be considered
highly dubious.

Furthermore although the erosion rates
guoted are often high these rates are for
susceptible sections of fieldsand have not
been averaged out over whole field or land-
scape unitsin which erosionisenly activein
some parts. Even where erosion is active re-
cent analysis of MAFF survey data by Dr R
Evans shows clearly that the frequency of
small events (less than 1 t/ha) far exceeds
theincidentsof wentsgreater than 10 t/ha.

To date many researchers have put too
much emphasis on the comparatively rare
and serious events and by doing this have
successfully raised the level of awareness
and concern. They now need to present
their data more objectively so that readers
may.judge the averall significance of the
problem without the propagandael ement.

1t is interesting that the authors of this
review connect the Strutt report’s account
of structural problemsin soils with the in-
creaseinerosion that they deduce has taken
place subsequently. The circumstantial

b does not support  ir content
Significant developmentsin soil manage-
ment have helped to improve the nationa
average yidd of al crops particularly but
not exclusvely for cereds. As far as it is
possible to judge, the incidence of soil
structural problems caused by management
is noticeably less prevalent than at the time
of the Strutt report and substantial progress
has been made by farmers to minimisethe
compaction effectsof largevehicles.

If occurrenceof erosion isindeed more
commonplace than previoudy, and | believe
this to be the case, then the extension of
winter cereal growing at the expense of
grass and spring cereals, and the universal
use of tramlines to avoid haphazard com-
paction in fields would seem to be the ma-
jor causes.

Conclusionsnot substantiated
The later stagesof the report ceaseto bea
review but rather promote the 'soil enhanc-
ing’ features of organic fartning as a remedy
for Britain’s soil erosion  roblems.
O b kingth Jubi  clai tI organic
farming would have any beneficia effects
in reducing erosion, there is no wav in
which the financiali f =@ v o
farming can be widely absorbed by the far-
ming industry, without enormoussubsidies.

Although this report makes a useful
contribution in drawing together the cur-
rent investigationson erosionin Britain, its
valueis diminished by four flaws. First the
absence of a balanced appreciation of the
significance of erosion in Britain, second
the absence of any valid comment on ero-
sion control, third the assertion without
evidence that modern farming has degraded
soil potential and lastly the unsubstantiated
assertion that organic farming would
decreaseerosion.

D.B. D.

Seils of the Lizard Peninsula:
Soil Survey Record No.79
Publications Officer, Soil Survey of
England and Wales, Rothamsted
Experimental Station, Harpenden,
Herts ALS 21Q.

260pp £9 with map, £5 without map
(p & pincluded).

This newly published Record describesthe .

soils of the Lizard Peninsulain Cornwall,
theonly district in England and Wales hav-
ing major outcrops of serpentine, gabbro
and hornblende schist; much of which is
thinly covered with aeolian drift.

After introductory sections on the
physical environment, vegetation and soil
classification, thereis a detailed account of
the unusual soilsof the peninsula. In fina
chapters land capability, drainage and
analytical resultsare considered.

The book, extending to 260 pages, isil-
lustrated with seven plates and twenty-six
text figures. The soil map, in colour at
1:25,000, is conveniently packaged with the
book in an attractive dipcase.
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Although it is mainly of vaue to
farmers, advisers and others in the
agricultura industry, the Report aso pro-
vides background information for
naturalists, conservationists, planners and
others on this fascinating and unique

district.

Soilsand Foundations

by Cheng Liu and Jack B. Evett,

North Carofina University, USA
Prentice-Hall International, 66 Wood Lane
End, Hemel Hempstead, Herts HP2 4RG.
438pp, £34.25

The principles of soil mechanics have not
changed much since the days of Terzaghi,
but the methods of presentation have In
this book, a completely re-vamped 2nd edi-
tion, the text, diagrams, graphs and tables
arelaid out particularly clearly. Thisand its
comprehensiveness for solving problems
areitsmain virtues.

It needsto be dear, if only to deal with
the fact that the technology of soil
mechanics (one cannot call it a science) can

now be serviced in three kinds of
unit—which this book endeavoursto do.

There are the so-called 'English’  units
as used more in USA than elsewhere and
generally favoured in this book, and which
include such anomaliesasaton of 2000 Ibs.
Pressure in English Units is measured Ibs.
per squareinch. Then thereare Metric units
(pressure appears as kilograms per square
centimeter), and finally the S.I. or Interna-
tional System of Units, (kilonewtons per
square meter).

Thereader needsto havedl these units
well channelled in the grey matter in order
to beableto utilisethetext to thefull asthe
examples and data flip from one to the
other.

Just for good measurethetonnedoesn't
seem to have penetrated as far as North
Carolina.

In fact, whilst marvellous for gettin
wadls, banks, foundations, piles, etc actuai-
ly to stay put, and no doubt for helping
engineering students in USA mug yp for

their exams, \ith numerous worked e%-
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Thelas ditch?

The impact of a drainage scheme on the
wildlifeof theriver Blackwater, whichflows
aong the border between Northern Ireland
and the Republic, has been even greater
than feared by environmentalists.

The Royd Society for the Protection of
Birdsadvisethat they are now making a last
ditch attempt to save wildlife habitats from
further destruction.

Part financed by the EEC, the
Blackwater Catchment Drainage Schemeis
being carried out toimprovethedrainage of
7900 acres of farmland, so as to increase
agricultural  production. In  Northern
Ireland it includes the dredging of 351
kilometres (218 miles) of water coursesat a
total cost of £19 million. Work started in
1984 and is phased to last over Six years.

Initial phasesof the work—on themain
river Blackwater and a major tributary, the
Oona-have involved deepening the river
bed by some two metres, widening the
channel and removing meanders. But, the
newly excavated channel is reportedly
unstabl e, trees have been washed out, banks
have slumped and are being eroded, and
bank protection has failed. Additional
works to try and stabilise the river have
caused further ecological disturbance.

Dismayed at the environmental damage
caused by the drainage works so far, the
RSPB has called upon the Government to
halt the scheme so its impact can be
reviewed,

Dinah Browne, the RSPB's Northern
Ireland regional officer, emphasises that
the Society isnot © 3 ipe tothe i
ficulties faced by the farming community in
Northern Ireland, particularly in border
areas. However, the promotion of major
arterial drainage schemesis not considered
to provide an effective or environmentally
acceotable attemot to dleviate these
problems.

"The best course. sav the RSPB.
"would be to designate these rivers and
the wetlands associated with them as
Environmentally Sensitive Areas, so that
farmers could be encouraged to farm in
a manner sympathetic to the needs of
conservation:'

-

amples, this book is not particularly up to
date on the European scene. It has
numerous end of chapter references, but
these include only four from European
work, dated 1911 to 1953, and three of these
are Skempton. It is not thereforethe way to
get a comprehensive look at recent research
advances worldwide.

Soil mechanicsis based very much on a
series of empirical tests, classificationsand
assumed failure modes. This book passes
quickly over the subject of the making of
natural soils and gets down to such basic
things as grain sze pladticity, shear
strength, compaction and the like. Then we
get into stresses, consolidation, settlement
and strength of soils.

The reader is then ready to take on
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GameBirdsRessarch

A new demonstration site in the NAC
Arable Unit is examining the work of the
Ceredls and Game Birds Research Project
which isfunded by the Game Conservancy
The demonstration of headland
management looks at the headland before
and after coming under the Project and il-
lustratesthe selectiveuse of herbicides. The
am is to leave non-pernicious weeds as a
convenient source of food for game chicks
sothat they areencouraged not to foragein-
to the crop and cause damage.
Approaching the subject from perhaps
a different point of view, Laurent Perrier
(UK) Ltd are this year offering a special
prize of £5000 to the inventor who can
come up with a’practical means of keeping
game birds and deer safe from agricultural
machinery. The problem is that partridges

and pheasants, as wdl as some larger
animals, are now denied safer cover by the
grubbing out of hedgesand are becoming
at considerablerisk through nesting or nur-
sing in silagecrops.

Closing date for receipt of initia pro-
posasisthe 31st October, 1987. A jury will
then sdect thesix most promisingproposals
and these six contestants will be asked to
take their ideas forward to a prototype
stage. Besidesthe prospect of £5000 for any
outright winner there will he a case of
Laurent Perrier champagne for each of the
sx selectedfinalists.

Thisis a specia award being offered by
Laurent Perrier and comes in addition to
their normal annual £5000 award for,im-
provements and advances in the genera
field of wild lifeconservation.

Limeresarch

The Agricultural Lime Producers Council
{ALPC) hasreached agreement with ADAS
on a two-year sponsored research project to
demonstrate the impact of liming on
modern crop varieties and to highlight the
effect of agricultural lime on the efficiency
of farm inputs, particularly fertilisers.
ADAS has agreed to make available data
from grassland research projects, which will
be publicised by ALPC.

According to BACM]I in 1986. the an-
nual review of BACMI, thenational ag-

gregates trade federation (ALPC operates
within its framework), there has been an
'insidious increase’ in soil acidity over the
past fifteen yearsin many parts of the coun-
try. The technica requirement for lime can
usually be clearly demonstrated; but in view
of the current economic uncertainties,
farmers tend to reduce al inputs. ALPC
therefore continues to emphasise the im-
portance of soil pH in thegrowing cydeand
thevalueof limine.

Resear ch Consaultative Committee on Soil Science

TheAgricultural and Food Research Council and the Agriculture Departmentsin
Great Britain have set up an independent short-term consultative committee on

soil science R & D.

The Committee, under the chairmanship of Dr. P. B. Tinker of the Natural
Environment Council, will report itsfindings by 31 July 1987.

The Committee's remit is:

@ to advisethe Sponsorson objectives, opportunities and prioritiesfor R& Din

soil science with particular emphasison:

= soil acidity and its control by liming and other meansin lowland and

upland soils.

= theconsequences of applying potential pollutantsto soil, e.g. sewage
sludge, farm wastes, herbicides, nematicides and other pesticides.

— soil conservation and monitoring
— field drainage

o toidentify areasappropriatefor government funding and areasin which
industry might beexpected to contribute funding.

The Committee has been inviting views on matters covered by its remit from

organisationsand individuals in therelevant fields.

board the various engineering systems (and
these include all kinds of foundations, drill-
ed caissonsand piles), beforelaunching in-
to latera earth pressures and retaining
structures.

For good measure, we then get another
dose of soil characteristicsin terms of soil
compaction, and how to achieve it with
machines, before finally opening up a
whole new can of worms—stability
analysis—(the lack of which explains all
those embankment dlips we keep on seeing

z the motorways), The book does not
deal at all with easthdam construction, tun-
nelling, bad ground problems, dewatering
or water movement control.

Thisis a book for the technologist with
good basic training. Each page is packed
with information. Its 438 pages would be
very useful too for an al-rounder working
in the third world on urban developments
to havein his pocket.

Also recommended for libraries.
A.N.E.



EROSION

A Survey of Watea Eroson

'Soil and Water' hasdone agood job bring-
ing to farmers notice that water erosion
does occur in the British Ides. See especial-
ly Alan Harrison Reed's and John Board-
man'sarticlesin previousissues. Indeed, the
farming press as a whole has not been slow
to discuss erosion in a responsible manner.
The Ministry of Agriculture has responded
by publishing in 1984 a leaflet on water ero-
sion to raise further the general awareness
of thetopic

Erosion already widespread

We find now that, contrary to what most
people used to believe, erosion s
widespread.

We know of 2250 fields scattered
throughout England and Waeswhich have
suffered erosion in the last two decades.
Alan Harrison Reed, over the same length
of time has noted a similar number just in
the Wet Midlands.

Additionadly, a further 1500 fields
showing evidence of water erosion have
now aso been identified from a systematic
survey over the five-year period 1982-1986.

Systematic survey to assessthe problem
This fiveyear survey, carried out in 12
localitiesin England and Waeswas promp-
ted by the need to access the extent of the
erosion problem throughout thecountry.

It had become obviousthat erosion was
widespread, and most agricultural advisers
and farmers interviewed knew of at least a
few eroded fields (in the case of farmers,
usually their neighbour's!).

Erosion is an emotive topic and the
sight of a large gully is enough to persuade
anyone that here is a problem that should
be tackled. But how typical is thisgully? It
may not matter much if it only happens
once in alifetime. In other words, the pro-
blem needed to be assessed and put into
perspective and this could only be done by
some kind of systematic survey which
would giveinformation on areasaffected by
erosion, how often it occursand how much
0il is moved.

Surveys of any kind are a time
consuming and costly business, especidly if
thesizeof the problemis not knownin the
first place So a survey based on sound
statistical principles may not be the most
cost-effective way of assessing erosion, at
least in the initial stage. So, in 1982, 17
localities were chosen scattered throughout

*Co-authorss R Fvans, S0l Erosion Research,
Cambridge and R 7 Kinner, ADAS Soil Scientist,
Cardiff

Soil Erosionin Britainisalready widespread say Robert Evans®
and Dick Sinner*. They report here on asurvey they havebeen
carrying out to assessthefull extent of the problem.

Penrith and Carlidein Cumbria

England and Wales, in some of these ero-
sion was known to occur.

Air photographs were taken of these
localities, mostly between May and July, by
the Ministry of Agriculture's Aerial
Photography Unit based at Cambridge.
Thestripsof land photographed varied bet-
wean 10-30km in length and were just over
2km wide. The total area was about
800km?, although this area wes not

Gully erosion and the tributary rills.

Air photagraph token May 1986 shows a field & eroding rape adjacent to theold A6 between
ADAS Aerial Photography Unit: Crown Copyright.

photographed every year because of poor
westher.

The photographs were interpreted to
identify eroded fields and the interpreta-
tions checked in the field in August to
September. At the same time measurements
weremadeof volumesof soil moved. Later,
ADAS soil scientists asked farmers who
owned selected eroded fields about their
agricultural practicesand, for example, how
long thefield had beenout of grassand also
were they aware of erosion on their farm
and if so werethey doinganythingaboutit?

The survey has run its five year course
(1982-86) and the dataanalysis stage reach-
ed. This is no small task as for each of the
1500 fields the rates of erosion have to be
estimated, and theserelated to, for example,
crop and soil types, rainfall and the shape
of theland within thefield, aswdl asto the
resultsof the ADAS questionnaire.

So far rates have been worked out fully
only for 1982. Some provisiona resultsare
given here which we hope will be of interest.

Some results of the survey
In the two years when water erosion was
widespread—1983 and 1986, it occurred in
fieldscovering about 4% of the landscapes
photographed. But within individual
locdlities this figure ranged from 1% to
about 20%.

In vears when erosion was less common
no eroded fields were located in some
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localities, but up to about 5% in others.

It islikely that in some localitiesup to
40% of thefields havesuffered erosionin 5
years, and about a third of these will have
eroded twice or more. These are areas of
sandsor light loams, for example, in Shrop-
shire, Staffordshire, where Alan Harrison
Reed worked, and in Nottinghamshire.

On heavier textured soilsin a bad vear
erosion affects only about 5% of the fields
whereason chalk Downland, likesandland,
the figure can be about 20%e.

Winter cerealsto blame

Water erosion occurs mostly in winter
cereals, wen on light land where other crops
are grown. Asthewinter cereal acreagehas
increased bv three times since 1969. mostlv
at the expense of spring cereals or grass, so
erosion has become more prevalent.

Alan Frost and Ron Speirsof the Edin-
burgh School of Agriculture have found
this-to be true also in southern and central
eastern Scotland. Erosion has increased
markedly here since 1980 corresponding to
a rapid increase in the acreage sown to
winter cereals. Asthisexpansioninto winter
cereals has progressed north in Tayside and
Grampian regions so, since 1983/84, ero-
sion has followed, and is now being
monitored by Adam Watson of thelnstitute
of Terrestria Ecology's Research Station at
Banchory.

With help from power cultivators
and tramlines
Most farmersconsider winter cereals not at
risk of erosion so why should there be so
much wash in winter cereas?

For a start, winter is the time when soils
are wettest and 10mm of rain falingon a
saturated soil is enough to start water flow-

Erosion in tractor
wheelings.
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Ditch infilled with
sediment.

ing over thesurface.

Also, as Ron Speirs and Alan Frost
show, smoother tilths produced by power
cultivators have exacerbated the problem,
as have tramlines, especidly since they are
now put in at thestart of the season so that
wheelings areliableto erode throughout the
winter.

Alan Harrison Reed and MikeFullen of
Wolverhampton Polytechnic confirm that
much erosion is concentrated in wheelings.
Also, many eroded fields have subsoil pans
which impede water flow through the soil.
Farmers generally consider that most ero-
sion takes place in sugar beet, potatoes and
peas. Perhaps it used to or perhaps it was
just more visible, Proportionate to their
acreages, erosion does take place a bit more
often than in winter cereals and as wheel-
ings are more frequent in these crops than
in cereals it could be expected that erosion
rates are higher. The data from 1982 does

not support this, but that year there were
few fieldseroded by summer rains.

Erosion-littleby little

Ratesof erosion aregeneraly low, often less
than 1-2m*® per hectare. However, in one
field in Staffordshire in 1982 nearly 80m’
of soil per hectare was transported,
equivalent to a lowering of the surface of
the whole field by almost 8mm.

The mean size of 224 eroded fieldswas
7.6ha and it is estimated that in 1982 less
than 7.5-15m?, say 6-12 tonnes, of soil was
moved in manv of these fields. much of this
however, going out of the field. Most often
erosion takestheform of aswathedown the
valey floor, in many fieldsthis being where
the hedgeand ditch used to be.

Rates of erosion are highest where
slopes too are rilled and often these fields
havesandy or light textured soils.

In general, crop losses are small, often
lessthan 1% of the field's area. This figure
incidentally, is much lower than that
estimated by many farmers.

In the short term, then, erosion does not

e much effect on the farmers’ yields. In-
deed, unlessa largegully formsin his field
neither does erosion affect his agricultura
operations. It is not unknown however for
the front whed of the combine to bresk
when driven into a crop-hidden gully!

Farmersalready concerned and taking
action
Iserosion a problem worth tackling! Many
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farmersthink it is. The survey of farmers
attitudes carried out in 1983, a bad year for
erosion, shows that 40% of farmers ques-
tioned thought it a moderate problem or
worse, and in Nottinghamshire where ero-
sion was widespread 55% considered it a
major problem. Nationally 17% of farmers
asked considered erosion had cost them
money, in Nottinghamshire the figure was
32%. Surveys carried out by studentsin the
South Downs, the Isle of Wight, North
Norfolk and Strathclyde also show that
some farmersare concerned about erosion.

This concern has led farmers to take
measures to combat erosion. Often these
measures are related to trying to improve
the flow of water into and through the soil,
by draining the field, subsoiling or moling.
[t is questionable if these techniques are
vay effective, as soils prone to erosion
often slake and cap easily because of rain-
drop impact and wetting-upof the surface.

Some farmers have put their hedges or
ditches back to shorten the slope length
over which water collectsand then flows, or
they have started working aong the con-
tour. Others have found leaving cloddy
tilths beneficial.

In Shropshire, one of the reasons for
keeping grass in the rotation is to improve
the soil's structure and increase its organic
matter content. While the land is under
grass it will not erode, although the very
smooth seedbed can suffer wash, and
sometimesseverely so, in a summer storm.

Long term effects —

reduced productivity, higher inputs
Farmers are mostly responding to what is
mainly perceived as a short term problem,
the longer term is often not considered.
However it islikely that in partsof England
much of the topsoil has already gone. For
instance, on the southern chalk Downlands,
which have been settled and farmed for at
least 4000 years, the vdley floors are filled

Crop lossfrom depositiond eroded materiaf.

30

with soil from the adjacent slopes, often
equivalent to a plough layer's depth from
the hillsides. These soils do not often con-
tain chalkstones. However, because most of
the productive topsoil has gone, rills down
valley-sides may now cut into the chalk sub-
s0il and large gravel fans are deposited in
the valley floor.

In Nottinghamshire, Shropshire and
Staffordshire, on the sandy lands there, the
browner subsoil is often exposed on valley
sides. and it seems likelv that this has hap-
pened largely sincethe First World War, as
beforethenit islikely much of thisland was
under grass. On air photographs the poorer
crop growth is clearly visible on these
slopes, and in the field it is seen that sugar
beet wilts much earlier on these thinner
soils. For cerealsit is likely that yidds are
one-quarter less, or more, than they are on
the deeper soils.

So we should aso be thinking more of
the long term effects of erosion on crop
productivity and the higher inputs of fer-
tilisers and water that will be needed to
maintain yields.

Off-farm effects may be even more
serious

Soil eroded from one farmer's field often
ends up in another farmer's field. Worse
gtill runoff generatedin a fieldwith relative-
ly littleeffect in that field can severdly gully
a neightbour's field, to everyones
embarassment.

It isthis aspect which farmersare going
to haveto bear in mind. Soil carried out of
the field becomes someone d<es problem,
and often it costs money to sort it out.

There are many instancesof housesand
roads being flooded in Sussex, Kent,
Somerset and parts of the Midlands and
East Anglia, aswel as eastern Scotland. In-
surance companies may hear the brunt of
the cost for householders, but Highway
Authorities havea statutory duty to remove

he)

soil deposited on roads or blocking road-
side drains, and this comes out of the
ratepayer's pocket. We know of two in-
stances where Highway Authorities have
tried to take farmersto court to claim back
their costs. Instancessuch as these damage
the farmer/Local Authority relationships.

Thesurvey hasshown that the most fer-
tilecomponents of the soil, itssilt, clay and
organic matter are often transported out of
thefield into streams. Silting of gravel beds
in our southern chalklands streamsis kill-
ing fish hatcheriesand erosion is the likely
source of the sdlt. Nitrogen fertiliser
especidly, but also potash and phosphate
will be flushed from theland into streams
causing algal blooms. And do we know that
the pesticides bound to the fine soil par-
ticles are inert and will not damage the
stream'’s environment? Have floods become
more frequent or damaging in the last
decade or so with the expansion of the
winter cereal acreage? At least one Water
Authority thinks it may have And thisin-
creased runoff can cause ranid river-bank
erosion.

These off-farm effects need to be con-
sidered by the agricultural community, in-
deed in the United States it is considered
that they cost moreto remedy than doesthe
on-farm erosion. It is likey then that
pressure to combat erosion will come from
organisations outside agriculture.

So how should the farmer go about
reducingthe effectsof erosion?

Combating water erosion

Some of the ways to combat erosion are
outlined above and in the Ministry leaflet.
We need to devise cheap techniques which
farmers will use. We must not expect the
farmer to work along the dope, something
he seemsto abhor.

A technique suggested by Mike Dar-
bishire of SAWMA has been tried suc-
cessfully on a farm in Norfolk. This is to
run atinein whedlings to roughen them up
so inhibiting runoff and erosion. It stopped
erosion last year, hut then the rainfall was
not too heavy. However, it does look
promising.

Can farmers reduce the number of
wheelings put in a crop, especialy sugar
beet? ADAS soil scientists have begun
looking at waysto reduce erosion in sugar
beet.

Can headlands be | eft grassed — the con-
servationistswill likethat, and isit possible
not to leave an exposed downslope plough
furrow adjacent to the headland?

Get winter cereds avay early in al
fields so they give a good protective nd
cover (>30%) before winter sets in.

Putting wheelings through the cered
crop rather than leaving tramlines will also
inhibit runoff.

There must be other soil and crop
management techniques which will cut
down erosion, perhaps Professors Spoor
and Morgan and their co-workers at Silsoe
Collegewill come up with something?
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Measuring  erosion—the
depth and width d the
erosonrill.

Where should our efforts be
concentrated? First, measure the
erosion

Erosion occurs frequently and predictably
only in certain localitiesusually those with
sandy or light soils, here many fieldserode
every year. These are the localities where
something needsto bedone now.

The choice of whether to do something
or not is the individual farmer's, but how
should he decide? He can check every year
to seeif hisfieldsare eroding and estimate
the amounts of soil moved. Thisis not dif-
ficult to do.

Firgly, estimate the lengths of a
representative number of rillshy pacing and
at intervals measure their cross-sections.
Then work out the volume moved for the
whole field and remember that a rate of

10m* per hectareisequivalent to a lowering
of the surface of lmm. In other words, if
that rate happensevery year an inch of top-
soil will disappear in 25 years.

It may also be worth considering that
this rate of removal is probably 100 times
faster than the subsoil isforming.

Conclusions
The survey of water erosion is showing
severd things:
@ erosion occurs frequently on light land
and in those areas something should be
done about it.
e the effects on crop productivity in the
short term are small, but may not besoin
thelonger term.
@ farmers are often aware of the problem
and some consider it costs.them money;
some havetried to combat erosion.
pressuresto tackleerosion aremorelikely
to come not from the farmer but from
sources outwith the farm such as Water and
Highway Authorities and other concerned
individuals and organisations.

In our long term interests, which most
people seem to ignore these days, we ought
to be tackling the problem of erosion.

ADAS/MAFF |eaflet 890 " Soil erosion by

water" isavailablefree from the Ministry of
Agriculture, Fisheries and Food (Publica-
tions), Lion House, Willowburn Edate,
Alnwick, Northumberland NE66 2PF.

FIELD MEETING

Redesdale EHF, Northumberland
Non-tillage management for
soil improvement; hill farming and
conservation.
Vigtors to the Redesdade Experimental
Husbandry Farm at our May Field Meeting
had the benefit of a personally-guided tour
by the Acting Director, Mr. Maurice
Wilkinson.

This EHF extends to some 3900 acres,
largdly of hill grazing at around 1000 feet.
Less than 10 ver cent of the area is on
mineral soil, the greater part being on
shallow pest.

By direct re-seeding of some small
acreageof the peat and 0 giving much im-
proved herbage, the overall stocking capaci-
ty has now been spectacularly improved.

Inour tour of the farm, Mr. Wilkinson
explained how different improvement
methods had been devised and applied ac-
cording to the dominant species in the
original sward.

The stagnohumic gleys (peaty topsoil
with dowly permeable, finetexturesubsail),
are the subject of specia investigation by
the Soil Survey and Newcastle University.
Fidd trials are in progress studying
selenium uptake and nitrogen
transformation.
Mr.  Maurice
grassiand  improvement
Redesdule.

Wilkinson explains the
techniques at
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FarmersWeskly Inter national Drainage Event
At thetimeof goingto press FarmersWeekly have not yet announced any details
of their plansfor the 19838 International DrainageEvent.

Thisimportant went in the calendar for good soil management is now to be
held every other year (no event in 1987) and will be built around a new format to
provide conditions ideally suited tO proper presentation of the various sectors of

the industry.

A straightforward farm site may no longer provide the necessary scope and
compactness. Farmers Weekly envisage the possibility that they will need to adapt
and plan aspecial demonstration site. They haveearlier been inviting suggestions
from the industry to help them ensurethat all requirements are comprehensively
covered. Andrew Wickenden at Farmers Weekly (01 661 3500) is the man to

contact.
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Manufactureof Tillage Machinery

SaWMA’s Annual General Meeting was hosted this year by Messrs
Dowdeswell Engineering Company at their Blue Lias Works, Stockton,

Warwickshire.

Members attending the AGM aso had the
opportunity to see at first hand the com-
plexities of modern equipment manufac-
turing and the detailed care and attention
given to every aspect of production and
assembly at the Dowdeswell Works.

Asked about the company's product
policy, Mrs. Dowdeswell explained that an
essential part of their Sales Representatives
responsibilities is to feed back information
on what the farmer customers are looking
for. The late Mr Roger Dowdeswell’s plan
had been for his company to supply a full
range of British-made soil preparation
equipment. That aim istill at the forefront
of Dowdeswell product policy.

The SAWMA visitors expressed their
warmest thanks to Mrs. Dowdeswell, her
co-Directorsand &l members of the com-
pany for their very kind reception and for
their patient explanations and helpful at-
tention to questions throughout the visit.

BOOK NOW
the next
Soil Management Course

4th—"7th January 1983
Silsoe College, Beds MK45 4DT

A Dowdeswdl sir-furrow mounted
reversible plough receives finishing
touchesin the fitting shop
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Mrs. Diana Dowderwell very kindly
took g personal interest in ensuring that
SaWMA visitors were wdl receivedand
entertained.

Mr. Gaof Todd, Sdes Manager,
answers a question from SaWMA
President Sir Nigel Strutt on the ap-
plication d the computer-controlled
copy miller: The miller is used for
preparation d tightly tolemnced tools
used in  Dowdeswell  plough
manufacture.
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Another successful soil Management Course

down your costs held at Silsoe Collegethis year.

As in previous years, the Silsoe Sail
Management course combines an element
of theoretical and laboratory work with a
good proportion of practical application
and example.

Course leader, Dick Godwin stresses
that the needsof the soil should be properly
studied. "' Look after the soil™*. For example,
restrict grain trailersto the headlands and
avoid random field damage. “It is much
easier and much cheaper just to repair
limited damage in small areas rather than
having to work over the whole field. Only
subsoil whereyou aresurethereis a nedt!

A further Soil Management Short
Course will be held in January, 1988. For
details, get in touch with Mr. James Tupper,
Professiona Development Executive, Silsoe
College, Beds MK 45 4DT. Td: (0525) 60428.
There is a reduced rate for SaWMA
members.

E | Above The new erfarged soil bin at Silsoe

E ; Collegeallows fult scale trialste be carried
out on deep soil work and compaction
effects at faster forward speeds with actual
tractor operation Dick Godwin demon-
strates theimportanced correct setting and
spacing of winged cultivator points.

Left: Course members vist nearby Hexion
Manor Farm where Mr. Bill Pickup
manages /400 acresfor Mr. Ashley Cooper.

Bill Pickup, centre left, shows how ¢he ap-
plication d Silsoe Collegesoil management
techniques has developed good structure in
their heavy clay sail. “Regufar monitoringaf
soil end crop condition isessentid,”” hesays.

Field Megting— L and Restoration Pleafor sponsors

M Sc Cour2- Conservation of Soit

at Bush Farm, Hornchurch, Essex and Amwell Reserve, Harlow Fertility
by klnd pa misson Of St AlballS %nd & Gra\/d CO Ltd This one-year, post gradua[e course for
Monday 13th July, 1987—10.00am Bush Farm. Dispersearound 4.15pm. Study of soil fertility conservation attracted

a considerable interest last year from a

The St. Albgns Sand & Gravel company is o_Ioing. some notablg work on ;he number of wel qualified prospective

comprehensive restoration of former extraction sites and quarries, returning students.

them to amenity use and conservation areas. The only difficulty is that severa
studentsseeking to take thecourselast year

On hand totell us about the projects and results will be Mr. W. J. Spreull, were unable to do so for lack of funds.

Director, St. Albans Sand & Gravel; Dr. S. G. McRae, Soil Science Dept, Wye - Commercial sponsors are needed—

College, University of London and the Reverend Tom Gladwin, Conservation firms with an interest in promoting and

Consultant for Amwell. developing their expertise at home and

abroad. Therecould bemoney init—for the
student and for the company.
If you think your firm could benefit by

. . . . . _— sponsoring a student on this Soil Fertility
If you wish to jointhevisit, get in touch straight away with: Conservation course please contact Dr.

Geoff Baldwin, 22 M gerton Grove Road, Huddersfield HDI 5QX. Burns, Univerdtiy of Kent, without delay.
(Seep. 35, thisissue of Soil and Water).

The visit isarranged in conjunctionwith two other Groupings so participa-
tion by SaWMA must belimited to not morethan 15 members and friends.
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Price: £6.00
(plusUK postage 50p)

TILLAGE-
WHAT NOW AND WHAT NEXT?

Oneday Conference
Chairman: The Earl of Selborne
REPORT OF PROCEEDINGS
Edited transcript of written and verbal
presentationsand discussions

Write: SaWMA, 22 Edgerton Grow Road

February 1987

Hudder sfild HD1 5QX

Council and Management Committee Members

retire

It iswith much regret that we haveaccepted
the resignation from Council and Manage-
ment Committee of two valued and active
supporters of the Association.

Both Mike Darbishire and Frank Moore
have been tirdless in their efforts on behalf
of SAaWMA and apart from their Council
and Committee service have frequently
represented the Association at outside func-
tions. SAWMA has henefitted not only
from their sustained efforts, but also from
the wealth of their knowledge, experience
and contacts throughout theindustry.

Besides his membership of Council and
the Management Committee, Mike Dar-
bishirein recent years has al'so been Chair-

Mike Darbishire
Workingfor SSWMA.. As organiser d the
SAWMA  Drainage  Workshop, Mike
Darbishire (left) greets overseas vistor
Mr Liebrechtd the Nelherlonds.
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Frank Moore

man of the Technica Committee and on
top of thishasstill made timeto fill therole

Dr. Jans Wesseling (right) receives The
Draingge Hull & Fume Award from Pro-
Jessor Warren L. Roller, Agricultural
Engineering Dept., Ohio State Universty.

DrainageHall of Fame

Dr. Jans Wesseling, now retired after 30
years service with the Netherlands Institute
for Land and Water Management Research,
is the 1987 enrolment to the Drainage Hall
of Fame at Ohio State University in the
USA.

The Drainage Hall of Fame was
established in 1979 and is located at the
Ohio  University's new  Agricultura
Engineering building. Nomination to the
Hall of Fameisopen to anyone working in
any aspect of land drainage but only onein-
dividual is selected by the jury in any one
vear.

Dr. Wessling is the second European to
be honoured. An earlier enrolment to the
Drainage Hall of Fame wasMr. Brian Traf-
ford, Head of Environmental and Land
Management Services, ADAS.

of Hon. Secretary of the Association. Both
he and Frank Moore have also put in
vauable support as members of the
Editorial Committee and on the ad-
ministrative Committees for Workshops
and Conferences.

Clearly, with this range of their par-
ticipation and support they are both going
to be sorely missed and difficult to replace.
We wish them both and their families every
happiness in their retirement.

CASE TRENCHERS ARE
AVAILABLE FOR HIRE NATIONWIDE

Speed, narrow tench width, vasy to
lowir © han @ dig
tact Roge
1510 Use T.| &

H[mrh or fork
{orimore qood
range of tenchn

L.O. BOURGEIN OXFORD Ltd

FREEFOS
Tol «

BUUHGEIN
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APPOINTMENTS

ADVERTISERSINDEX

Production

Price £1.00 each plus 18p postage
(reductions for bulk orders).

L D Bourgein (Oxford) Ltd........... 34 Ma na g er
FisonNSPIC. ..c..voviiiviiiiiiiiiiinns 3H . .
Peat Works - Kirkbride
ICI Plant Protection............... fe, 3
Salary to £13,500 +Bonus
Henry Oakland & Sons Ltd......... bc. .
A fast growing business activity within th2  ghly ¢
SaWMA Fisons Group, we supply a wide range of horticultural products for
AWMA 2,34 I »th the consumer and the professional markets,
We are now looking for an experienced Production Manager
WatkinsNayler &Co. Ltd............ 19 to manage our ial peat bog and production plant operation
at Kirkbride near Carlisle. Reporting to a General Manager based in
VWYECOIEGE. .. oo, 2 Yorkshire, the successful candidate will be responsible for the cost
efficient production of a quality product, satisfying sales demand
within clearly defined budgetary zonstra nts
Applicants should possess some formal qualifications and
SOIL ASSESSMENT must e self-motivated, numerate and articulate with proven skills in
production management, Whilst not essential preference will be
B OOK |_ ET given to candidates with experience in the peat industry,
A simple Bible for the assessment Please write or telephone for an applicationform
of different types of soils and their or send CV, including salary history to:
varying interactions with water. Roger J. Down, Fisons plc, Paper Mill Lane,
Second edition: revised by John Bramforgi, Nr. Ipswich, Suffolk IP8 4BZ.
Archer, ADAS Soil Scientist Tel: Ipswich (0473) 830492,
Sponsored by British Wtroleum
16pps A5 with durable gloss cover
and 10 colour illustrations.

Write: SAWMA, 22 Edgerton Grove Road,

- Horticulture
Huddersfidd D1 5Qx

" DIARY

JULY 1987
6-9 Roya Show—NAC, Kenilworth, Warwicks.
Arable Unit demonstrations include: effects of soil acidity, headlands management.
13 SaWMA Fidd Meeting— Restorationto Conservation
St. Albans Sand & Gravel Co Ltd at Bush Farm, Essex (see panel announcement page 33)
14-16 Great Y orkshireShow—Showground, HookstoneOval, Harrogate.
SEPTEMBER 1987
910 Autumn Action 1987—-Demonstration of after-harvest cultivations—Shropshireand West MidlandsAg. Soc.,
Eyton House Farm, Telford, Shropshire
14-17 Soil Management and Land Use— BSSS Autumn Meseting—Westof Scotland Agricultural College
OCTOBER1987
30-31 Farming and the Countryside—a practical presentation of farming and conservation needs—NAC Kenilworth
DECEMBER 1987
711 Third International Workshop on Land Drainage—Ohio State University, Columbus, Ohio, USA.
16-18 Irrigation: Principlesand Practices— Short Course, Silsoe College, Beds.
JANUARY 1988
4-T* Soil Management—Short Course, Silsoe College
4-7* Field Management for Effective Drainage— Short Course, Silsoe College, Beds.

*Denoteseventsat which SAWMA is participating.
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