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Heavy day a light loam.Winter cerealsar
oringonions Rainar shine

A well-prepared seed bed is essential
to give any crop a good start in life.

Of course, a bed which suits one crop
won't necessarily suitanother: forinstance,
thetilthcan hardly be fine enoughfor onions,
vii | e winiter cereals are more comfortable
in acoarser bed. Canany cultivator, truth-
fully, promise to produce the ided seed
bed for dl crops? Whatever the soil?Even
in damp conditions?

One can: the new McConnel Tillaerator.

In the first place, the Tillaerator has a
powered crumbler which, untike the ground-
driventypesused onconventional machines,
continues to break upthe soil evenwhenit's
sticky. So it doesn't cause smearing or
compaction. And, because the crumbler
exerts no ‘drag’ it makes amarked improve-
ment to tractor fuel consumption.

In addition, the Tillaerator's rotor/

0 9

00!

crumbler speeds are
controlled by afour speed
gearbox. If you needa fine
tilth, you simply combine
a high rotor/crumbler
speed with a low tractor
speed. For a coarser bed,
you dow down the rotorl
crumbler and speed up
the tractor. The permuta-
tions it offersare amost

g endless and they dlow

= you to prepare aseed bed
that's coarse, or fine, or
anythingin between.

Send dff the couponfor aleaflet. Or ask
your McConnel dealer for a demo. Either
way, we're sure we can satisfy you that
everyttung we clam for the Tiaerator
istrue.

m
Please send me detailed literature the Tillaerator [
Please ask my nearest dealer to arrange a
' demonstration []

( Name

| Address

Post Code

F. W. McConnel Ltd.,
Temeside Works, Ludlow,

I Shropshire 5Y8 1]JL.
Tel: (©584) 3131. Telex: 35313.
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KEEPIT SSMPLE

ONCE AGAIN the round of shows, technical demonstrations and research
station visitsare upon us, with the Government-sponsored technologist prom-
oting his work to the tax-paying public. Thereis no question that these events
are a marvellous opportunity for the passage of information, but arewe asan
industry succeeding in this aim?

The press has often been quick to jump on our backs and criticise the so
called boffins, with their uninterpretable graphs and their preoccupation with
regression analyses and 95 per cent significance levels, but the signs are that
we are winning.

At thisyear's Royal Show Soils Centre, "Mr Average Farmer" appeared to
be more in touch with technical mattersthan | have experienced at any other
time. The soil-loosening message of Spoor and Godwin, the straw incorpora-
tion story and the avoidance of compaction by controlled trafficking were on
the whole well understood. However, there are till exhibits, not just at the
'Royal' but other events as well, which fall far short of convincing even the
most learned farmer.

Why is this? Well | feel there are perhaps two reasons. Thefirst is that the
farmer hasonly a limited time to digest information and if it is a particularly
hot afternoon even the best-presented graph, if it has more than maybe three
or four linesonit, will be difficult to absorb. Such material is probably passed
into the consumer's short term memory and eventually lost. The second is
that there are often too many words on display material, or they don't 'tell a
story' or follow logically fromone board to the next. All too often displaysfail
when the people manning them are at lunch or locked in conversation and
unable to explain a particular point. Nothing can be more frustrating than
wanting to understand but having no help.

It isdifficult to be specific on display standards because they vary so much,
however perhaps one could use a simple "starter or summary board that
keeps the message simple and attracts those with little time or less awareness
of the subject and stimulates them to move on to the next. Tables should be
kept to a minimum, graphsshould illustrate trendsand long words avoided as
much as possible.

I know one can be criticised for going too far one way, but let's not be
frightened of effective communication to get the message across. Thelearned
farmer who wants more, only hasto ask or pick up a report and while he is
taking up your time, others can benefit from well-prepared demonstration
material.

Pipdine— SAWMA & industry news............... 5 Royal Show cultivationsscene.......vovvinenenn.. eeene 18
F.W. DrainageEvent roundup..sssssssssssssasssnnses 10 Soil sciencein PractiCe nmmmsassassassnssssssnssnnsnnsas 22
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Action against compaction ........ovveniiininis w13 Combating Soil €M 0SION...vviviiiiviiiiiniiinininiisnnes 29
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COMPUTER ACCOUNTING
FOR CONTRACTORS
DRAINAGE contractor. Mr Dennis

Jones, Tarporley, Cheshire, has designed
an accounting and costing system for
drainage contractors in association with
Symdell. It is available at a reduced rate
to SAWMA Members.

The proposals include provision of
sales, purchase, cash book and nominal
ledger balances on a day to day basis, in
addition to job costs and profitability
statements. Information supplied by indi-
vidual subscribers would also he used to
provide an estimate of prospective job
cOsts.

Symdell would supply the hardware,
software and support servicesfor a cost of
£3,470 (plus VAT), and there would be a
one-off programming charge equally di-

R T\ e

SN

vided between the number of members
joining the scheme. For further informa-
tion contact Dennis Jones on Bunbury
(0829) 260438.

LOST AND FOUND

RELOCATING buried objects is simple
with the Tracka-Marka, asmall, inexpen-
sive transmitter which, when activated,
will continue to transmit pulsed magnetic
signals for up to five years.

Signals will pass through soil, sand,
snow, tarmac or concrete at depths of im
to 1¥2m, detected by a hand-held receiver
on the surface. Ideal for locating bran-
ches, junctions or inspection chambersin
drainage systems or water lines. the Tra-
ka-Marka system is endorsed by many of
the leading manufacturers of drain jetting
equipment.

Full details are available from Wood-

bridge Electronic Services, 7 Hasketon
Road, Woodbridge, Suffolk or telephone
Peter Dummett on 03943 6134.

FACTORY FRESH
IMPLEMENTS

HARROW king. Mr John Blench, is by-
passingthe deal er trade and is now selling
direct to farmers who can negotiate sub-
stantial discounts on the list prices of a
wide range of sail-working equipment.

Theam of the policy isto givefarmers
a better deal and help spread sales more
evenly throughout the year, sad Mr
Blench. Discounts will vary from 30 per
centinthewinter to 15 per centin March,
August and September. J. W. Blench can
be contacted at 147 Station Road, Whit-
tlesey, Peterborough. Telephone 0733
204455.

| /alma news

BUSINESS ASUSUAL

SINCE the last issue was published
Council haslooked at the financia fu-
ture of SAWMA and as yet no deci-
sion has been taken to appoint
another Technical Secretary. Mike
Saull is still acting part time as the
Technica Secretary and members will
he kept informed of future develop-
ments. Meanwhile, business as usual,
and we look forward to seeing you at
the Autumn Cultivations demonstra-
tion

AUTUMN CULTIVATIONS
83

PLANS are wdl underway for the Au-
tumn Cultivations demonstrations to
be held a the NAC, Stoneleigh, on
September 7/8th 1983.

Organised by the RASE/ADAS in
association with SAWMA, the event
has attracted most major cultivation
machinery manufacturers. This year's
event realises the need for farmecrs to
view machinery working on different
prepared surfaces. Thus the effect of
straw incorporators working on a
chopped strawlstubble surface should
be of interest. Soil looseners will be
compared side by side and a variety of
technical plots will be established.

There will be 120 acres of working
demonstrations including: deep soil
looseners  working  sequentially;
ploughs operating on stubble and
chopped straw; cultivation equipment
working on stubble, burnt and
ploughed land: demonstrations of
various straw incorporation techni-

ques; static trade exhibits and a tech-
nica marquee with research and
educational exhibits.

ON CAMERA

JUDGING from Royal Show interest,
the joint RASE, ADAS and SAWMA
“Soil Assessment™ video should sell
well.

Work on the production started in
September 1982 and involved many
months of planning, scripting and
location shooting at five different
sites. The result is a documentary
approach that is aimed at encouraging
and giving the viewer confidence in
order that he will pick up a spade and
do the job himself.

The thirty minute video, priced
f38.00 plus VAT, is avalable in
pneumatic, VHS or Beta formats and
is aimed at colleges, young farmers

ATBfilm crew 'shocting' Dr Bryun Bavies and Mke Seult examining soil profiles at
Boxworth EHF, Cambridgeshire.

and schools, though it should he of in-
terest to many farmers.

There are three sections:—

A section outlining where to examine
soils using different techniques and an
introduction to the importance of tex-
ture. colour, stoniness and depth. De-
tailed assessment d four profile pits
including a poorly drained clay and a
droughty sandy loam profile. And

a summary, where the video can be
" halted to stimulate discussion on the
profiles examined.

Lecturers and teachers are encour-
aged to press the pause button and
hold the video at certain points; if
used in conjuction with the supplied
teachers' notes, it should extend the
learning period by a further thirty mi-
nutes.

The video is available from: —

T. A. H. Jeanes, Audio Visua Unit,
RASE, NAC, Stoneleigh, Kenil-
worth, Warwickshire.
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The next move
IS up to you!

Check-matei — the game is over! There isn’t another move left on the board.

A situation which could easily apply to your drainage business, unless you carefully plan your
moves for the coming season. Your skill in moving in the right direction for machinery and more
important your judgment in choosing the right plastic pipe manufacturer are the foundations for your
futura'success. When you make the right move — and that’s to Hayes Pipes — you can be
-canfident that you'll never be left in a checkmate situation, throughout the entire year.

With Hayes Pipes you're guaranteed the best in quality, strength and flexibility, the choice of the
biggest range of coilable P.V.C. pipes in the U.K. plus a firm commitment on deliveries.

Woe'ra the biggest in the U.K. so come on, make the

right move today and join us.

HamPipasismmfactwsdeSd@ﬁz in 80mm, 80mm, 100mm and
is Ministry approved in  170mm  and  310mhn diameters. The
entira range is fully approved for ol Ministry Grant aided

ines [

The right move for you
TP AT j

180 Ghataworth Road, Bandaath: Industrial Estate,

Cra»gavnn wurs!ey Fallin,
.N Ireland. | . , Stieling
amngslmvn D?s 2-— 881270 Te!ex 74?7’67 TB} Dﬂ 7?4 ‘.1'7‘.\? Fel. Bannmkmm 0785 --51 16]&1813574

AR Puta
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SUBSOILING ACROSSTHE

RANGE

MOST subsoiling needs can now be met
by the extensive P.J. Haylock range fol-
lowing the launch of a new trailed model
equipped with 3, 4 or 5 legs and folding
wings.

Developed for high horsepower
wheeled tractors and crawlers, the Big
Power Trailed Subsoiler uses standard
Haylock subsoiler components on a
heavy-duty box section frame mounted
on two pneumatic wheels.

Depth control is by simple pin adjust-
ment from 12in to 24in. Overal frame
width in work is 4m. Prices, with sub-
sotler wine kite as standard, start at about
£4,700. Details from the company at
Bunwell, Norwich, Norfolk. Telephone
095389 345.

WASH AND JET UP

A TRACTOR-MOUNTED, hydraulic-
dly-driven drain jetter providing pres-
sures of up to 2,500 ps (170 bars) and
capable of cleaning pipes and drains of

I

Lt

Haylock trailed subsotler, available with up t05 legs.

300 metres in length has been introduced
by G C Ogle & Sons Ltd, Victoria Road,
Ripley, Derby. Water consumption of
the new Champ Contractor is around 7
gdlons a minute (32 litres).

In conjunction with the drain jetter,
Ogle has aso launched a powered hose

INJECTING

THIS tetally self-contained vehicle for durry or dudge injection into arable or
grassland, with minimal surface disturbanceor floeding, is produced by Twose of
Tiverton. The Vibraject has a eapacity of 9,100 Zires (2,000 gal), injection rates
up to 16,000 gal an acre, fourwheel hydrostatic drive, centre pivot steering and
hydraulically-operatedrear teelbar carrying the injection units. Comprehensive,
fully-illustrated literature is available from the company at Lowman Green,

Tiverton, Devon. Tel: 0884 253691.

Soif and Water Valyme 11, No. 3. July 1983

reel carrying 300 metres of pipe which
can be controlled at variable speeds and
which is said to be simple to operate.
Usual cleaning jobs around the farm,
such as washing down buildings, roads,
vehicles and machinery can also be car-
ried out with the Champ Contractor.

GUIDANCE FOR FARM
INVENTORS
CONTRACTORS, farmers and ©n

gineers with an invention or good idea
that they think could help advance
mechanisation on the land would do well

to obtain a copy of the freebooklet: ‘Put-
ting farm inventions into practice'.

Produced by the five agricultural en-
gineering companies in the Wolseley-
Hughes Group — Bruff, Cameron Gard-
ner, Kidd, McConnel and Parmiter — it
contains a host of tips and helpful advice
on development, patent procedures,
selection of a manufacturer, royalties and
licencing agreements.

Copies are available from any of the
above-named companies, or speak to Mr
John Young on Tisbury {(747) 870821.

BUILT FOR THE JOB

EXCEPTIONALLY heavy-duty sub-
soilers as well as trailed and mounted
ploughs for forestry work, land reclama-
tion and erosion control are manufac-
tured by William Clatk & Sons, Park-
gate, Dumifries, Scotland.

The company’s Twin Tine Subsoiler
can operate up to 66cm (26in) deep, is
mounted on a single pneumatic depth
control wheel and has swivel-mounted
biades with spring stabilisers on the sub-
soiler beams. Single and double tine
mouldboard ploughs with turfing and
draining options, capable of working to
60cm deep, are also available.

Literature sent on request.
Parkgate (038786) 241.

Phone
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DOUBLE
HrrcH

TWO equal-size MF drills can be oper-
ated in tandem with a new dual hitch in-
troduced by Massey-Fergusou at the
Royal Show. Designated the MF 450, the
hitch is designed to alow big acreage
cereal growers make full use of their
high horsepower tractors throughout the
busy post-harvest period.

The combination effectively doubles
the planting width for each pass across
the field and can be put to work without
drill modifications.

Price is £2,000.

RANGE

P. F. DOGGETT (Engineering) Ltd, the
manufacturer of the " GEITH range of
excavator buckets, wear parts, land
drainage and stone picking machinery has
opened a new plant at Weymouth Road,
Winton, Eccles, near Manchester to ser-
vice the North and partsof the Midlands.

The company plans to offer an exten-

PLOUGHING FOR BRITAIN

THE 33rd British National Ploughing
Championships will take place at Broad-
lands, near Romsey, Hampshire on 16
and 17 September, 1983. Ploughing will
commence at 9.45 am on 16 September
with class winners qualifying for the
National Plough final the following day.
First and second placed ploughmen in the
National will represent Great Britain in
the 1984 World Contest, to he held at
Wispington, Horncastle, Lincs on 21 and
W September 1984.

Further information from Ken or
David Chappell, telephone 0302 852469.

WATERING THEWORLD

A NEW range of hose reel irrigators has
been launched by Irridelco, one of the
world's leading manufacturers of irriga-
tion equipment. Known as the Hard
Hose Travelers, the models have capaci-
tiesfrom 14 to 153 cu metres an hour and
are equipped with variable speed bellows
drive, a winch-lifted two whedl jetter car-
riage and high grade polyethylene hose.

sive repair and rebuild service at its new
address to supplement the general range
of new and existing products which will
be manufactured.

Recently, P. F. Doggett Ltd com-
menced production of its new "Geith"
Standard Mole Plough. It isfitted with a
replaceable tip and has two adjustable
standsfor fast and easy attachment to and
removal from a tractor. Price is £195.

CERAMIC MOLE

Deranox Ceramic Mole expander is avail-
able as an option to the conventional cast
iron type on mole ploughs built and sold
by Michael Maore. Life is said to be at
least four times greater. Prices are from
f 19 each according to size and quantity
ordered.

USED MACHINES

Trenchers and trenchless
drainers of many types nor-
mally available from stock.

SPARES

Try our prices for spares: all
wearing parts tor most
makes and types. Overnight
despatch,

LASER SYSTEMS

Spectraphysics - approved
supply and repair facilities,
in-line and rotary models.

BRUFF MANUFACTURING
COLTD
Suckley, Worcs, WR6 5DS
Telephone {08864) 333

005

Erosion on a grand scale

For the causes and the cures, read Dr Alan Harrison Reed's report on page 29.
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This is normally caused by mole failure. The only answer is — put the drains
closer, reduce the mole length or replace the scheme with very close drains:
Either 60mm pipe @ 5m spacings or 35mm pipe @ 3m spacings.

Usea Qualified Drainage Contractor who worksto N.A.A.C./Min.

of Ag. Code of Practice— Only use drainage pipe which conforms
to the British Standard.

INSIST ON AQUA-PIPE FOR YOUR NEXT SCHEME

ALL SZES. 35mm to 350mm— Mixed loads
ALL COIL LENGTHS

AQUA-PIPES LIMITED i

Darlingscott Road, Shipston on Stour, Warwickshire

Tel:0608 61347 or 62649 Telex:837193
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ERARNAGSE

Pipesdown, yiedsup

Now that prior approval of drainage schemesis no longer necessary, the Farmers Weekly
International Drainage Event hasmore importance and interest for the farmer than ever
before. Thisyear's demonstration, on Mr Peter Bridgeman's Brunton Farm, near Alnwick,
Northumberland, attracted an attendance estimated at around 8,000. More than 50
machineswere seen working, dominated by new British designs.

In the scheme designed by the Ministry LAWSdivisionfor mixed arable farming on the
medium to clay loam of thesite, lateralswere placed at 13m spacing at an average depth o
Im. Rainfall locally wasassessed at 670mm (26.5in). Two 150-year-old systems, with horse
shoe and round-section tiles, werereveaed on the site. Soil survey dataindicated that the
subsoil was unsuited for moling. Both ctayware and plasticlaterals werelaid, of 3in and 60

to 80mm sizes.

Featured below aresome of the machines making afirst appearance at the International

Drainage Event.

Inter-Drain's 20307 trencher laying
tiles at the Alnwick demonstration.
Offered with a choice of Detroit or
Volvo diesd engines — 240hp to
320hp — the machine has a Fuller
mechanical ground drivetransmission
with five forward and one reverse
speed. Also standard is an elevating
cab, hydraulic soil augers and sepa-
rate hydrostatic driveto the oscillating
tracks. Weighing between {8 and 20
tonnes, digging depth is 7ft with
trench widths from #442in to I6in.

This vee-shaped trenchiess drainage plough was un-
veiled by John Mastenbroek and Ce at the Drainage
Event. The maker says it has proved to be most effective
inimproving water flow to pipesin difficult soils, as its
design creates a greater area of fissured soil than a con-
ventional trenchlesstine, but with less surface heave or
power requirement. Subsoil smear is also said to be
minimal. Shown on a 25120 machine, the V-plough
drainer will lay 60mm plastic pipe to 2m.

Hoes 3567-100 Superdrainer — a machine in the'baby'
self-propelled bracket ideal as a second machine or for
limited access areas and the smaller drainage sites.
Power is provided by a 94hp Ford diesd, with
hydrostatic drive through an axle to the tracks. The
digging chainisdriven through a shaft and gearbox, and
has five forward and one reverse speed. Trenches up to
300mm wide and 1.5 m deep can be dug, with spoil
removed by a hydraulically-adjusted auger.

10
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This 12 tonne gravel trailer from Mastenbroek comes equipped with tracks to

help spread the load evenly across any surface. Track width is 60cen, with
power coming from a rear-mounted 717hp Ford diesd driving a fully-
independent hydrostatic transmission. A two range speed selector in the cab
provides forward travel up to5 mph, and steeringis by singlelever control. The
CT10 tracked gravel trailer costs from £30,000.

Bruffs all-new BT6 trencher has no
torque convertor or clutch, both being
replaced by the latest hydraulic trans-
mission development, the turbocou-
pling. Drive is transmitted from the
rear of the215hp engineto thedigging
chain by the short, simple, clutchless
system. Alsoincluded on the machine
working at the demonstration was an
output maximiser which automatical-
ly adjusts track speed according to the
loading on the digger chain. Bruff has
also redesigned the chassis, track
mountings, pipe beam adjustment,
digging assembly and chain cutters.
Basic price is £60,000.

Tuckwell’s Rotary Backfiller for fill-
ing in drainage trenches is mounted

B He oot Rl A Sdp Bres
power take-off shaft. Sales and ser-
vice are handled by Multiloader, 16
College Grove, Malvern, Worcs.

Computershelp drainage

CALCULATIONS required to deter-
mine the correct sizes of pipe for use as
laterals, main drains and open-inlet pipe
ditches can now be carried out by micro-
computer using a programme written and
used by the Land And Water Service di-
vision of ADAS. The programme uses
the same calculation procedure asin the
Dedgn of Fidd Dranage Pipe Systens
(Reference Book 345) which is now the
current method of pipe designin LAWS.

Knowledge of how thecomputer works
is not necessary when using the program-
me, because the operator has merely to
type in answers to questions as they are
asked by the computer.

As each part of the design is com-
pleted, a copy of the information fed into
the computer, with the completed design,
is printed out.

Optional extensions for this program-
me include one to calculate pipe drain
spacings using a Dutch formula, and

Soil and Water Volume 11, No. 3. July 1983

another to establish the best quality and
method of bedding to be used for the lar-
ger diameter concrete and clayware pipes
used for piping in open ditches.

A morecomplex programme, for water
table modelling, was written for the mini-
computer at the Agricultural Research
Council's Field Drainage Experimental
Unit at Cambridge. Thisisaconsiderably
more powerful machine than the micro-
computer necessary for the pipe-sizing
programme.

Using the van-Schilfgaarde non-steady-
state drainage equation, the water table
modelling programme can predict water
table position in response to different
rainfalls. The model will look at any rain-
fall record, accept data describing the
soils, and then examine the consequences
of various drainage design options.

The user can vary the design until a
satisfactory water table is achieved.

For the administrative task of storing

and analysing all data on drainage grants,
alarge, main frame computer is used in
the Ministry of Agriculture's main com-
puting section at Guildford. Information
was originaly collected at the prior
approval stage, hut with the abolition of
prior approval in 1981, the opportunities
for collecting such data are much re-
duced.

With a programme capabl e of handling
large volumes of data quickly, the Minis-
try's records of every drainage scheme
grant aided between 1971 and 1981 have
made it possible to observe changes in
drainage systems, including the gradual
introduction of trenchless machines, the
spectacular risein the use of plastic pipes
and the similar increase in the use of
secondary treatments.

SAWMA acknowledges the help d Mr John
Gregory, LAWS, Preston, and Dr Adrian Arm.
strong, FDEU, Cambridge, in supplyingthe in.
Jormation used in thepreceding article.
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agains degp seated
compaction

In hisrecent inaugural lectureon beinggiven thechair in agricultural engineer-
ing at the National College of Agricultural Engineering, Silsoe, Bedford, Prof
Gordon Spoor stressed that heavy loadson the land were already causing deep
compaction. In the past, he argued, cultivationshad been aimed at alleviating
problems. The approach for the future, though, should he to prevent those

problems arising.

SWEDISH work shows that natural re-
covery of deep seated compaction, below
350mm depth, is extremely slow, even in
areas of deep frost penetration. Mecha-
nical soil loosening helps, but does not
immediately rectify structural damage.
The greater the depth of the compaction
problem, the more difficult and expen-
sive the reclamation is likely to be. The
continuation, therefore, of this reclama-
tion form of management in the future
needs to be seriously questioned and pre-
ventive management will require a reduc-
tion in the magnitude of the punishing
loads and pressures applied to the soil.
Such a change will almost certainly in-
volve a cost.

A number of potential benefits are
achievable if control can be exercised
over thelevel of soil compaction and traf-
fic. Figure 2 shows the yield depression
resulting from medium size vehicle com-
paction in autumn, before ploughing, in
Sweden. The compaction effect was
mainly confined to the plough layer, and
an elapsed time of five yearswas required
without similar compaction, to alleviate
al the damage done.

Crop response to deep loosening fol-
lowed by appropriate compaction, but
without wheelings, at a number of re-
search stations, indicates the potential for
yield improvement when traffic can be
controlled. The benefits achievable in
terms of reduced establishment costs and
increased system capacity from avoiding
the need for deeper working have been
clearly shown.

Current moisture content working
limits are controlled mainly by the tractor
pulling the implement rather than the im-
plement itself. Controlling the traffic
opens up possibilities for extending the
working period.

These potential benefits, coupled with
the Increased difficulty and cost of deeper
reclamation operations, further justify se-
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rious consideration of preventive man-
agement.

Preventive management must involve a
reduction in the damaging effects of traf-
fic, the modification of husbandry techni-
ques and greater attention to sub-surface
drainage. Traffic damage can be reduced
by reducing contact pressures and loads.
and by confining wheels to specific traffic
lanes, thus restricting damage to loca
sacrificial areas.

While it may be unrealistic to expect
significant weight reductions in future,
unnecessary weight can he shed and con-
sideration given to restricting the magni-
tude of futureincreases. The extent to
which inflation pressures can be reduced
with current equipment and tyres is ii-
mited. Very Lov ground pressures (5-10

Prof Gordon Spoor
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— Laser Gontrol for
TR Drainage
Machines

® Dual grade control
® Water deflecting rotating head

® Transmitter compatible with
most other systems

Rotor Control Switch s —Grade Counter

Electrical Connection

Sensor

Rapid Rel , i
Recharge Connector Meunting Bracket | @ Hand built robust construction

®Very competitive prices
Buliseye Bubble

scanlaser u.K.

42 Queensway Trading Estate, Leamington Spa, Warwickshire, CV31 3LZ Tel: (0926) 312071 Telex 312411 EXPLANG
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PINPOINT THOSE PIPES...

DON'T WASTE
TIME AND MONEY
DIGGING HOLES
IN THE WRONG
PLACE

GET
A
TRACKA

]
?

The TRACKA equipment provides a simple and effective way to find drains using a receiver from above the ground and
atransmitter which is rodded or jetted through the drain There 1s no need to waste time and money with trial
excavations This means that you can locate and deal with problems quickly and simply, even where the problemis as

much as %4 mile from the entry point to the drain or where the drains run under concrete

For fulldetails on the TRACKA contact Peter Dummett at

WOODBRIDGE ELECTRONIC SERVICES

7HASKETONROAD, WOODBRIDGE, SUFFOLK. TELEPHONE: 03943-6134

J
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very high pressure equipment such as
trailers, combines and other harvesters,
nor on vehicles with high traction re-
quirements. The use of dual wheels can
help, but their application isfrequently li-
mited by width restrictions and design
limitationsin existing axles.

Many of these problems can be re-
solved at acceptable cost at the design
stage. and there is a need for farmersto
encourage manufacturersto minimise the
compaction potential of their products.

In the meantime, every effort should
he made to ensure that tyres of existing
equipment are always operated at max-
imum alowable deflection and that
adequate traction is achieved through
minimum, rather than maximum, added
weight.

Tramline and bed systemsfor the con-
trol of through-crop traffic after estab-

Relationship between cultivation working
depth and cost of establishing cereals.

Cultivation Relative Relative output
depth mm cnsll time/unit area
0
100 0.9 2.0
150 1.3 35
200 18 4.0
4w 28 7.0
(data derived from Patterson et al 1980)

tishment and before harvest have proved
very successful. Considerable damage is
still done, however, by random traffic
pre-establishment and at harvest, particu-
larly with transport, and great scope still
exists to extend the systems to these op-
erations, with the ultimate goal of perma-
nent systems. In situations where traffic
control cannot be achieved, a reversal in
the sequence of tillage operations should
be considered, so that soil loosening, if
required, becomes one of the last opera-
tionsrather than the first, to minimise the
risk to excessive re-compaction.

Great scope exists for the better use
and selection of tillage equipment to
avoid the creation d new problems when
overcoming the original one. There is
similar scope for maximising the use of
undisturbed soil strips during multi-pass
operations, to maximise traction and
minimise rolling resistance and compac-
tion.

The long term maintenance and im-
provement of soil structure is mainly de-
pendent on root and organism activity
together with natural weathering action.
This improvement can be hest achieved
through minimum soil disturbance by cul-
tivations and surface traffic, and good
subsurface drainage below.

Subsurface drainage is therefore one of
the most effective and necessary aids to
preventive soil management, contribut-
ing by increasing the soil resistance to

Vi -3

compaction as well as through improved
aeration. Drainage problems are most se-
vere and solutions most expensive in the
finer textured soils where close drain
spacings are required. Appropriate soil
loosening measures and mole drainage
have much to offer in these situations and
possibilities should be explored for wide-
ning the use of these techniques in con-
junction with other sub-surface systems.

The major effort required on the part
of the farmer, therefore, in any move to-
wards preventive management, lies in
the area of field operation organisation.
The manufacturer's part is in providing
equipment of appropriate width and per-
formance to match the field systems and
to reduce the compaction potential of
their equipment.

Crop response to deep soil loosening %
yield increase

—
YESTER 1850 (Clay)
évainage

e b
only P ng
Caeds 35 g3

Turnips 16
ROTHAMSTED (Sandy loam}

Deep
loasening

Cereals 20-25

Sugar beet 22

Potatoes 0

WYE (Silt loam)
Cereals 15
WELLESBOURNE (Sandv loam)

Potatoes
Broad beans 2595
Red Beet -3-20

Faster, more com

John Salmon Land Drainage
fakes delivery of a new
generation in trenching
machines to bring farmers
a new level of service and
economy... 3,

BRAINTREE &
cantaagﬁ NORTH ESSEX Mr. D. Lynch & SDUTH ESSEX Mr. V. Holloway
y Mr.C.S.E.Crane  Ware (0920) B21606 Mr. 0.R. Staines Colchester (0206) 230135
Local Gt. Dunmow Mr. R, Lowe Gt. Dunmow Mt R. Banner
Manager 171 ei0aes Gt Ounmow (6371) 4376 (0371)3366 Braintree (0376) 21996
010
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HERTS. & CAMBS.

A full service — using latest machinery
and laser techniques — in Land
Drainage, both plastic pipes and
traditionaf clay tiles at competitive
rates, Also Ditching, Earth Moving,
Mole Draining and Heavy Cultivating
service...done by expetienced
operators with expert back-up teams.
Free estimates and Grant
Claiming Facilities.

o (-"‘

DUNMOW, CHELMSFORD

E;ST ESSEX, SUFFOLK & NDRFOLK

petitive
LAND DRAINAGE...

John Salmon

VERMIN GATES
- 'the tr:ed and tested
. r eme y.-.

John Salmon vermin gates are

_ the easiest and cheapest way of
preventing vermin using outfalls

. as graveyards, lhough allowing
trash to pass freely. Various sizes to fit both
traditional and plastic pipes.

~ John
Salmon

Land DrainageLtd

MARTELS, DUNMOW
ESSEX

TEL: GT. DUNMOW (0371) 2108/9
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M aking pressures

VEHICLE ground pressure, tyre infla-
tion pressures and tyre sizes, al combine
to form a mathematical maze which the
farmer must negotiate, electronic calcula-
tor in hand, if heis to match tyres and
machines in an attegnpt to reduce damage
to the soil.

Until recently he has had little help,
either from vehicle manufacturers, tyre
makersor even the advisory services. But
now two groups have come to the rescue
— ADAS with a booklet which explains
the basics of tyres, traction and ground
pressure; and a joint committee of the
Agricultural Engineers Association, the
National Institute of Agricultural En-
gineering and Scottish Institute of Agri-
cultura Engineering, which has estab-
lished a definition of ground pressure and
an agreed method of measurement.

The ADAS booklet, Tyresand Trac-
tion, keeps things at their simplest but
still findsit necessary to include afew cal-
culations, showing that anyone seriously
concerned with soil care must not be
afraid of alittle paperwork. Overall, the
booklet provides the warning that any
wheeled vehicle is a potential source of
soil damage and measures must be taken
to prevent it.

Many tractors, trailers and other
machines are fitted with tyres which do
not provide the best performance or
which cause unnecessary soil damage,
says ADAS. The worst offenders are
trailers, combines, fork-lift and front-end
loaders, tractor front wheels, durry
spreaders, sprayers and root harvesters.

—
‘ 3

GROLNG PRESSLRE ag «

Cmaas,

Test rig gantry built to provide a standard
measure & ground pressure.
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Use any of these machines on soft soil,
and you can bet on damage, warns the
booklet.

There are limits below which it does
not make sense to reduce ground press-
ure. The tractor tyre is the means by
which the engine power is transmitted to
the land to produce a pull which can be
applied to useful work. For good traction
you need to have sufficient weight on the
driving wheels— for more traction, more
weight is needed.

NIAE tests have shown that thereisan
optimum weight for each job, and thereis
aformulafor calculating it:

Total weight on driving wheels (lbs) =
600 x engine power (hp)

speed (mph)

Large tyres alow the tractor to carry
more ballast to reach the optimum weight
for the job and to useits power more effi-
ciently. For a 75 hp tractor, larger tyres
gives a 6 per cent improvement in work
rate at the same weight and also permit a
further 6-8 percent increase, depending
on the tyres selected, when the correct
ballast is used.

If the figure calculated from the formu-
la shown above isdivided by the number
of driving wheels, it produces a figure
showing the optimum load on each driv-
ing wheel. This figure, together with in-
flation pressures, can be used to select
the correct tyre size from manufacturers
tables. Alternatively, a ready reckoner is
available from ADAS.

The AEA, NIAE, SIAE joint work in
establishing a definition of ground press-
ure and an agreed method of measure-
ment, came as a result of vehicle manu-
facturers quoting values which had no
common basis. It was felt that figures
which were being quoted left the poten-
tial user of vehicles very little the wiser.
as it was virtually impossible for him to
determine what was, and what wag not, a
low ground pressure vehicle from the
literature available.

A rigwasconstructed for testsand con-
sists of a gantry over a weigh pad.
The gantry supports a wheel axle which
can be moved up or down by hydraulic
rams. To measure ground pressure, the
tyre and rim assembly to be tested is fit-
ted onto the wheel axle. The surface of
the tyreis painted with black ink and it is
then pushed down by the hydraulic rams
onto a sheet of paper laid over the weigh
pad. The pressure is increased until the
required weight is recorded and the area
of the imprint on the paper is measured
to give the contact area. This is divided

by the recorded weight to give the aver-
age contact pressure.

Measurements have shown that the
average contact pressure, or ground
pressure, isequal to theinflation pressure
plus a carcass pressure, the latter being
constant for a tyre of a certain size and
construction.

Ground pressure is defined as the con-
tact pressure measured on a hard surface.
This was considered valid because the
aim of reducing ground pressure is to
achieve minimum sinkage, thereby
approaching the hard surface deflection
of the tyre. If such a system of measure-
ment is adopted by al vehicle manufac-
turers, users will have a useful compari-
son of ground pressures under conven-
tional and low ground pressure vehicles.

The plastic dide caculator to assigt in
tyre selection for optimum work rate and
minimum soil damage is available for £2
post free from MAFF (Publications),
Lion House, Willowburn Estate,
Alnwick, Northumberland NEG66 2PF.
The Tyres and Traction booklet is avail-
able from the same address.

IMPROVE YOUR
DRAINAGE

with an AFT 65 tractor
mounted trencher

Turns your tractor into a trencher
in 2 hour. Allows you to drain
when conditions are right and

when it suits you. Saves up to 50%
of costs and can trench up to

1000 yards/day in average
conditions. Grading device

and pipe layers available.

Write or telephone for details

or demonstration etc. direct

o the manufacturers.

AF Trenchers Ltd

J Gosbecks Road

‘R Colchester CO2 94S

K | Tel. 0206 44411
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AN AR
VARIWIDTH'
PLOUGHS

1983
World Ploughing
Champions

- @ Superb Versatility

Ability for you to plough

around obstructions.

Super b economy

Save fuel by ploughing

wider.

Superb Design

Incorporating Auto-Line

side shift.

Superb Congtruction
== Incorporating high grade
e steels bought in Britain.

= % ® Superbly Efficient!

RR.P Vari-Widthfrom £3116 plus VAT

f youwouldliketohowmore,
contact your deal er, or send couponfor details

) R RN
P 4
KVERNELAND

| would like detailsof the KVERNELANDranged = l
VARI-WIDTH™PLOUGHS 7

B e
§ AppReESs

KVERNELAND( LK) LTD.
Denby Way, Euroway Industrial Estate,
Hellaby, Rotherham, South Yorkshire S66 S8HR.

Telephone: Wickersley (0709) 547222
Telex: 547685
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|n thesoil at the Royal

A look at thelatest ideas and equipment at the Royal Show for sound and profitable

management o the land.

MACHINES for drainage came to the
fore at the Roya Show with AF Tren-
chers taking the RASE Gold Medal —
the Society's top machinery award— and
Shelton Trenching Systems collecting a
Silver Medal.

Both company's machines are designed
for use by farmers wishing to rid the land
of surplus water — the AFT 65 tractor-
mounted trencher ableto dig a trench for
installation of clay or plastic pipe, the
STS Trencher cutting a dlit up to 20in
deep to aid the removal of surface water.

Congratulations go to the companies
and their products, which were reported
in full in the January 1983 issue of Soil
and Water.

Turning to cultivations, Flexicoil land
packers have secured an excellent reputa-
tion for use with the plough, before and
after drilling and with powered cultiva-
tors. Consisting of a spiralled steel coil,
their action on the soil issaid to promote
both seedbed _ and moisture reten-
tion, helping to produce & more uniform
drilli1g depth and better germination,

The latest addition to the range is a
tractor front-mounted land packer speci-
fically designed for use with dual wheel-
equipped tractors working with arear im-
plement. In work, the packer firms the
soil between the tractor's wheels to give
more even overall cultivations,

Available in two widths (5ft and 6ft),
four weights and with a hydraulically-.

Front-mounted Flexicoil land packer
firms the soil between the tractor wheels.

powered front linkage, the front packers
cost from £600 to £1,075.

Turnbuckle mechanisms for front fur-
row width adjustment and plough frame
realignment are standard on a new four
model range of reversihles from F. W.
McConnel: the Fiskars Agrotrack series.

The mechanisms, on the Finnish-built
ploughs, are said to eliminate the need to
alter tractor wheel settingsto suit the fur-
row width being ploughed and, instead,
make the plough fit the tractor. A pivot
point between the main frame and head-
stock provides front furrow lateral move-
ment during turnbuckle adjustment
enabling the leading furrowto be correct-
1y positioned for work in relation to the
tractor's rear wheels, irrespective of their
setting.

The second turnbuckle realigns the
main frame so that all furrows work at the
correct angle to prevent crabbing and for
minimum wear. Also introduced on the
Agrotrak ploughs is the new Fiskars FK
high performance mouldboard claimed to
combined excellent furrow inversion with
long life.

Available in two to five furrow ver-
sions, each plough can be adjusted to
produce 12in, 14in or 16in furrow widths
as required. Prices start at £2,147.

A stronger, more compact headstock,
incorporating a turnover mechanism with
only three pivot points and a minimum of
moving parts is used on the DP7D and

Fiskarsfront furrow width adjustment and
frame realignment system.

DP7E New Type reversible ploughs in-
troduced at the Royal Show by Britain's
leading plough maker, Dowdeswell En-
gineering Co Ltd.

The new headstock is based on the de-
signintroduced two yearsago on the DP8
lightweight reversible ploughs, where it
has proved highly successful, having a
low profile to ensure adequate clearance
between the tractor cab and plough,
when raised.

A single hydraulic ram, fitted at the
rear of the headstock, is used t© turn the
plough, acting directly on an off-centre
pivot point on the main frame so there
are no other moving parts. Stresses have
been reduced by incorporating the turn-
over bearings in the main frame instead
of the headstock. This alows the two
hearings to he positioned further apart,
as well as nearer to the plough's centre of
gravity.

The DP7D New Type (415 furrows)
and DP7E (5/6 o dso as
standard, uprated reversible shares,
bodies with individual pitch adjustment
and wider, stronger frames.

Kverneland (UK) Ltd hasfollowed up
itslaunch of the BB variable-width, semi-
mounted conventional plough at last
year's Smithfield Show with a reversible
model — the LB — equipped with either
4 or 5 furrows.

The LB features the same unique on-
the-move, hydraulically-adjusted furrow

Low profile headstock on Dowdeswell
DP7 New Typeploughs.

¥ e S e % oy
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width system as the BB, giving variations

from 12 to 20ins. In addition to the auto-,

matic repositioning of the rear furrows,
the front body and rear depth wheel are
also realigned so that the correct line of
draught is maintained irrespective of fur-
row width.

Advantages claimed for the system in-
clude fast and simple furrow width setting
and the ability to straighten crooked fur-
rows and plough around field obstacles
without having to stop or reverse. The
design is aso said to ensure maximum
utilisation o available tractor power
while alowing users to maintain the cor-
rect depth and width proportions.

Independent tests carried out in con-
junction with the NIAE have shown that
Kverneland vari-width ploughs can re-
duce fuel consumption by up to 5% per-
cent a hectare for every extrainch of fur-
row width ploughed.

Prices for the LB ploughs are from
£4,730t0 £6,122 according to fina build.

Cultivations' packages, combining two
or more implements to provide aseries of
soil-working treatments in one pass
attracted much attention from the arable
men visiting Stoneleigh.

Lely Import, already securing a fair
share of the British market with its Roter-
ra power harrow, unveiled additional
attachments to enable the implement to
produce a traditionally-rolled seedbed
direct from ploughed land. The aim is to
retain moisture for better germination
and crop establishment.

The firm's package consists of a front,
bladed roller of spiraled vee layout

Hydraulic cylinder gives an-the-move fur-
row widrh adjustment on Kverneland LB
reversibles.
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Richford Heavy Stubble CultivaroriDisc Harrow Combination.

which levels the soil, a clod comb posi-
tioned behind the Roterra which traps
clodsfor further treatment, and a second
spiral vee roller at the rear to firm the
seedbed.

Fine adjustment to the depth of either
roller produces the optimum working
position for the Roterra's contra-rotating
tines. The comb and rollers package is
available for 2.5m to 4.5m machines for
work  this autumn.

Deep working, top working and drill-
ing is the three-in-one purpose of a new
outfit from MecConnel designed around
the company's Tillaerator top-surface,
powered cultivator. The combination
consists of a front, heavy-duty toolbar,

with up to seven 18in shanks, attached to
the Tillaerator by specialy-designed
brackets. At therear, a universa linkage
with full hydraulic services enables any
2.5m or 3m seed drill to be mounted on
the Tillaerator.

The purpose of theoutfit istogive total
soil working — from subsoil to the sur-
face — in one pass, with simultaneous
drilling operationsto prevent possible re-
compaction of the land. All parts of the
combination can he quickly separated to
suit users requirements and soil treat-
ment needed.

Rabewerk showed a hydraulic bridge
link enabling a seed drill to be used with
itsrotary cultivators, and lifted in and out

Rollers and clod comb enhunce rhe Roterra’s seedbed preparation role, enabling the
machine t¢ produce a traditionally-rolled finish directfrom ploughed land.

A




of work asrequired. The lightweight [ink
costs £835.

A similar ideacamefrom Bamlett with
the Hydro-Pack. Thisdrill linkage issuit-
ablefor thefirm's Rau Rototiller and lifts
the drill completely out of work above
the powered cultivator when turning or
for transport.

Three separate types of tillage attach-
ment are now offered on Parmiter's
Denver harrow range — spring tines for
secondary cultivations, rigid breakback
tines for both primary and secondary
work and discs for primary work on
heavy land. All are followed by adjust-
ablezig-zag harrows and a20in reversible
crumbler to give three complete seedbed
operationsin one pass at a high forward
speed.

Taskers unveiled a 4m version of its
NIAE-developed Chisdl Discs, complete
with foldable wings. Purpose-designed
for preparing a seedbed from stubble, the
tractor-mounted implement has two
banks of deep scalloped, hardened discs,
both adjustablefor angle. It costs£3,430.

Toughest

Claimed to withstand the toughest con-
ditions, the Richford Heavy Stubble cul-
tivator is a new low-cost implement fitted
with either double coail or rigid tines fol-
lowed by discs and a crumbler roll, if re-
quired. Pneumatic depth control wheels
on the main frame ensure even working
and clearances are good to prevent
blockage.

The implement costs from £996 for a7
double coil tine unit to £1,803 for a 15
rigid tine shearbolt model. Disc harrow
prices range from £914 to £1,285.

Tanco's Two-Season combination cul-
tivator is now available as a 4.8m (16ft)
model, fitted with hydraulically-folding
wings. It has two rows of spring 'S tines,
three rows of adjustable fine tilth tines
and a pressurised rear crumbler. Power
requirement isfrom110hp and price from
£2,100.

Increases in outpat of up to 60 vercent
compared with vertical tined rotary culti-
vators are claimed possible with Stockton

Engineering's Power Discs. Designed pri-
marily for minimal cultivations, the novel
feature of the implement is the power
take-off drive to the front set of 24in dia-
meter, scalloped discs. Thisenables users
to select a combination of forward speed
and disc rotation to suit soil conditions
and finish required.

With a maximum working depth of 6in,
the pto-driven discs can be used direct on

stubble or ploughed land, with the drive
assisting traction and reducing compagc-
tion. Gang angleis adjustable through 10
deg for either optimum buria (shallow
angle) or soil mixing (steep angle). The
implement is said to alow earlier field
work than both conventional discsor rot-
ary cultivators.

Power requirement is in the 90hp-plus
bracket. Prices start at £4,593.

Now with hydraulically-folded wings, Tanco's Two Season combination cultivator

(above! covers 16ft in one pass.

The Farmvrite Loosen-Jt Cultivator (below) has been designed to remove compaction at
depths between 8in and 20in. Soil is moved by a barpoint wing combination, with angle
of leg approach altered by a sirmple adjustment on the beam connection point. Fired and
swivel leg models are available, the latter in 2, 3, 4 or 5 leg configuration, complete with

discs and depth wheels. Prices from £7,375.
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Contact the manufacturersfor full details
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The The new Haylock 'Popular’ Subsoilersfor small I
| and medium tractors have200 mm x 25mm

answer adjustable blades with protectiveshear bolts

and replaceable hard wearing parts. Single, 2 I
to volir or 3-leg modelsare availablewith category Il
Su bsoiling or i linkage. Adjustabledepth wheelsand

Wing Kitsareoptional.
needs. -
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grass grow under
your fegt. Andthars

Telling you about soil compaction isn't
news You're probably all too familiar
with the dense soil barrier created by
the weight of g g lives 3T

farm vehicles ihat prevents surface
water drainage and restricts grass
growth.

What you may not realise is that you
can now do something about it, with
the Howard Paraplow Soil Loosener.

Jointly developed by Howard Rotavator
and t%/e Plant Protection Division of
L.C.l, the Paraplow has 45" angled legs
which cause a lifting and bending
effect on the soil passing over them,
allowing the compacted areas to crack
and break following the natural lines C
weakness The Paraplow breaks up the
compaction and restores the soil's
natural system of cracks and pores to
allow proper water movement and
encourage healthy root development

After Paraplowing, you can expect
earlier grass growth and there should
be less risk of poaching the surface
through early grazing.

e
e

Winnerofll NationalandInternational Awards.

Ask for the "'l Don't Believe j¢*
Demonstration

Relay Pesih I Ratagion dp acton

expressed doubt about the ability of
the Paraplow to fulfil its promises So
we have organised a special "'l Don't
Believe It'" Demonstration to prove just
how effective the Paraplow is Why not
ask us to do @ demonstration for you?

Write to us at the address below for
your free copy of the new Howard

Paraplow Technical leaflet which
provides in-depth information on the

Paraplow’s performance on arable
and grass land.

%% HOWARD PARAPLOW

ANEW CONCEPT IN SOILCARE

Howard Rotavator Co. Ltd., Mendham Lane, Harleston, Norfolk.
1P20 9DP. Telephone: Harleston (0379) 853221. Telex: 975487.



SOl niNng ac ic

Once again, under the co-ordination of SAWMA, the Roya Show featured a Soils Centre. Four technical
demonstration plotswere prepared and research scientists and advisors staged fourteen exhibitsin an
adjacent marquee. Mike Saull reports the highlightsd the event.

REATING most interest was the

SAWMA/NIAE/SIAE tyre demon-
stration. Five days before the Royal,
different wheeling operations were car-
ried out on an overcultivated seedbed
that had been irrigated to field capacity.
Using as a standard a 2 wd Ford 6610 fit-
ted with standard 13.6-38 tyres, one pass
with duals, cage wheels, Yield Wheel,
600/55-38 Trelleborg and 66 x 43.00-25
'"Terratire’ was compared with a Track
Marshall Britannia Crawler.

The rutsleft provided many with food
for thought and es Dan Chesrington of
BBC's Sunday Farming Programme
stated: "'destroyed afew old myths".

Mr Martin McAllister, of the NIAE,
was one of the motivators behind the de-
monstration and he explained that the
more flexible the carcass and the lower
theinflation pressure, the lessthe ground
pressure that would he exerted. Compari-
sons of penetrometer resistance at depth
and the mean rut area allowed for more
objective assessments. In comparison
with the cage wheel, dual wheels oper-
ated at reduced pressures can give better
results, though it is very important to re-
duce such pressures. The cage whee
appeared to cause little compaction, hut
hardly supported the inner tyre at all,
leaving a verv similar rut to that o the
standard tyre:

Dr lan Dickson of the SIAE recom-
mended runningdualsat ahout 14 psi and
stressed that manufacturers should con-
sider fitting as standard a compressor and
simple pressure gauge on tractors, to help
farmers reinflate tyres they have deflated
for field operations.

Yield Whed v Terratire

The Yield Wheel from Cab Craft cre-
ated a lot of interest, especialy when
seen in operation. Results were most in-
teresting when compared side-hy-side
with the Terratire.

Mr MocAllister commented that the
Yield Wheel isa high speed, low draught
wheel for secondary cultivations and is
probably the best wheel availablein those
circumstances for reducing compaction.

For alow ground pressure application,
in low draught situations, the Terratire
will give the lowest ground pressure. Itis
already being used for many secondary
cultivation operations, aswell as spraying
and drilling, hut he stressed: "it is not a
tyre for heavy draught operations.”

The SIAE states that the following
points should be considered when choos-
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Comparison of the different impressions made by a variety of wheels and tracks.

ing tractor and wheel equipment for mini-
mum soil compaction:

Radial tyres are better than crassply tyres,
four-wheel driveisbetter than twa-whed drive;
wide tyresor duals give more uniform seedbed
conditions; separate dual tyres by one tyre
width, dual tyres are preferableto a tyre plus
cage wheel. Dual tyresand crawler tracksgive
similar compaction; a cage whee mounted
alone is better than a lyre; fit larger tyres to
undriven Wheels; remember that combinesand
other machines need suitable wheels too.

Soil aciditv

The Agricultura Lime Producers
Council sponsored this year's acidity
plots at the show. The plots were pre-
pared to show the effectsof a range of pH
values on the growth of oil seed rape and
barley. The symptoms of distress display-
ed by the barley at low pH were clear for
all tosee and the resulting poor cropyield
would have caused no surprise.

More difficultto display visually is the
role played by agricultural lime in enabl-
ing the farmer to maximise crop yields.
The aim isto improve yields by ensuring
that maximum effectiveness is obtained
from fertilisers, pesticides and herbicides.
The key to thisapproach is the limestatus
of the soil.

Calcium deficient soils are acid soils
and such soils retard root development,
stunt and yellow crops and reduce the

effectiveness of fertilisers. The effective-
ness of some herbicides and pesticides is
also lowered and crops may he more sus-
ceptible to disease. Acid soils also retard
the activity of beneficial soil micro-organ-
isms and increase the possibility of toxic-
ity arising from the release of trace ele-
ments such as auminium, manganese and
iron. Clearly an acid soil can he a very
expensive liability.

In 1982 it has been estimated that
3,600,000 tonnes of agricultural lime
were supplied in the United Kinedom.
with ALPC members supplying about
two thirds o the quarry-derived lime.
This level of lime use is faling short of
the level estimated necessary to maintain
the lime status at present farming levels
by afigureaof about 20 per cent.

The officially recommended pH for ar-
able land is 6.5 for mineral soils and for
grassland ispH 6.0. However, in practical
terms it is probably better to aim for a
dlightly higher pH — say pH 7.0 for ar-
able and pH 65 for grassand — thus
allowing for seasonal fluctuations of the
soil pH and possible over-winter seed bed
leaching. Peaty soils should he main-
tained at 0.5 pH lower than these figures.

Of immediate concern isthe under-lim-
ing which resulted from the difficulties
experienced during the autumn 1982 1im-
ing season and the spring 1983 liming sea-
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son. During both periods, above average
rainfall resulted in reduced opportunities
for liming and increased leaching of cal-
cium from soils.

Hopefully, many farmers visiting the
Royal Show will have become more
aware of the important role played by
agricultural lime in maximising crop
yields and profit.

Fertiliser indices

Miss Gillian Goodlass and colleagues
from ADAS Soil Science were on hand to
provide information on computer predic-
tion of NPK indices and how they can
help correct fertiliser usage. The system
iscoordinated from a computer at Guild-
ford, with each regional office having ac-
cess viaits own terminal. Theideais that
soil analysis results, previous crop in-
formation and field location are fed in to
the computer to predict fertiliser regimes
for a specific crop.

Thisfreeservice usualy takes lessthan
aweek from receipt of sample by ADAS
to receipt of a computer report by the
grower. The actual soil analysis, howev-
er, costs £6.10 a sample.

Miss Goodlass estimated that the
Shardlow office at Derby handles some
5,000 samples a year but demand is
greatest in the Eastern Region where col-
leagues estimate that 15,600 are proces-
sed during the same period.

Soil maps

It is now possible for every farmer to
determine the soils on which heworks, as
the Soil Survey launched its 1:250,000
scale (Y4 inch to 1 mile) National map.

The complete map, which stood 9ft of f
the ground, dwarfed Soil Survey In-
formation Officer Dr Bob Evans, who at
the end of the Show was delighted to re-
port avery good response with morethan
100individual sheets sold and many more
ordered.

If youwould like a current publications
list contact Dr Evans on 0223-358911.

One of the tools of the surveyor and
potentially the farmer, a soil auger, was
available from the Van Walt Agricultural
Services stand for the first time at the
Show. The company, based in Surrey,
markets the famous Edelman Dutch au-
ger aswell as penetrometers, rain gauges,
rk(_)ot augers, infiltrometers and sampling

Its.

Contact Vincent van Walt on 0428
54304 for more details.

It was, overall, a most stimulating
Royal Show for those involved in the
Soils Centre. The advisors and resear-
chersin thefield of soil science presented
a practical and unified message, and | am
sure that the visitor took home more than
just some "' Food from Britain™.

Qur thanks go to Ford Tracter Operations for
their generous sponsorshipd the Soils Centre.

The toﬁ:of-therange Edelman soil auger
marketed by Van Wait.

Are we preaching to the converted . . .3

We suspect that simply because you are read-
ing this magazine, you probably already g8
know the value of moling. But have you kept %
up to date with the new generation of mole
ploughs...?

We have several models to choose from, but
withonly oneaimin mind = to produce a first-
rate mole channel.

For further details about our mole ploughs, please !4
contact:— ‘

michael moore MQLES

29 Mill Road, Tillingham, Southminster, Essex
CMO 7SY Telephone: Tillingham 621

BIG ‘O’ filter sock

% the filter designed for plastic pipe and

TWIN MOLE

EASY-MOLE

clay tile drainage schemes
X it is the only synthetic filter approved by
the M.A.F.F.

THE BIG 'O FILTERS U.K,.LTD. REDDITCH,WORCS. tel. 0527 402646
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Dowdeswell ploughing —
effeective and economical

Soilmanagement

Ploughing is Me best method of soil
management between crops. Less ef-
feclive systems of crop establishment
have re innewwee anddisease
problems Ashandcrop residues lefton
the surface seriously reduce the effec-
tiveness of many modern herbicides.
But ploughing buries surface trash out
of harm's way, reducing weed and
disease carry-over. In fact, ploughingis
recommended as the only effective
control for some important
arable weeds.

Modem ploughs

Ploughing is a technique Mat is con-
tinually developing and Dowdeswell
ploughs are produced to meet the
special requirements of modern farm-
ing. Tre Dowdeswell mounted and
semi-mounted reversible ploughs are
designed far high workrates. On suit-
able soils, ploughing and drilling can
be carried out in one pass

Better shares
To reduce ploughing costs, Dowdes-
WH Introduced the reversible share as
ndar ditting. flaststwice aslongasa
nvenional plough point, improves
penetration, and as reduces
mouldbaardwear.
What's more, it casts
lessthana
conventional
point.

DOWDESWEU REVERSIBLES
All Dowdeswell ploughs are manufactured to a high specification, Because

farmers work them hard, they are based on strongly frames,
precisely re wilhsleel castings dforgings builltin at 1 stress
points. All ploughlegs are shearbolt _ «d and moving parts are kent to a
minlmum toreduce wear and distortion.

Mounted ploughs ~— Me DP1 and DP7 are available with up to six furrowsand
the lightwelght DP8 has up to four furrows. Dowdeswell’s famous semi-mounted
models allow smaller fractors to handle bigger ploughs The DP2 is for on-the
land work with up to ten furrows, and Me DP$ Is for In-Me-furrowploughing wilh
up to eight furrows.

For special requirements Dowdeswell canbuild special ploughs,

Disc saving

Dowdeswells ¢ dz  ersdoasimi-
lar job to disc coulters = but at a much
more reasonable Price. In addition to
reducing Plough purchase Price, they
L running costs as effectively as they
lie  through the soi 'R

plough weight is reduced, allowing the <3

tractor o handie more furrows.

Subsoilinablades
Compaction and pans occur mostly
between éin and 42in below the soil sur-
face. To help maintain a well aerated
and drained sail structure, Dowdeswell
H a special subsolling blade |t
bolts to the plough bodh and lifis ard
loosens the soil down K inches
below the furrow bottom. Best results
are obtained
with one
on every
f1 1rremar
ﬁé’%’ to eco-
r,  Nomically
"~ subsoilas
you plough.

Dowdeswell Engineering €o Lt¢d, Blue l.l Works,
Stockton, Nr Rugby, Warwickshire CVV23 8LD
Tel Southam 2335 Telex 31559
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Copingwith graw —
the Gaman way

GERMAN arable farmershave estab-
lished a'blueprint’ cultivations system
for dealing with after-harvest residues
prior to autumn drilling.

The technique, based on the
plough, has been developed over the
past decade by growers in the Schles-
wig-Holstein region due to legislation
which makes straw burning difficult,
if not impossible, throughout the
COURLry.

British cereal farmers, already con-
cerned about the safety and nuisance
aspects of straw burning close to busy
roads and towns, could face a similar
position to their Germarn counterparts
if burning is banned in this couniry.
For these reasons, Ministry adviser,
Mr Brian Sanders and NIAE cultiva-
tions specialist, Mr David Patterson,
visited Schleswig-Holstein fast au-
tumn. The object of their tour was to
examine the effects of German
methods of straw incorporation on
farming practices in the region and to
determine whether their cultivations
techniques could be suited to our con-
ditions, helping to provide a realistic
solution to the environmental, safety
and disposal concerns expressed by
British farmers.

The following article is a summary
of the subsequent report of the visit
compiled by Brian Sanders.

SRAW burning israrely carried out
in Schleswig-Holstein. Strict nation-
regulations and the penalties for
contravention have made the 'matchbox’
technique of ridding harvested fields of
straw highly impractical. And even if a
burning licence is granted by the author-
ities, a single objection from alocal resi-
dent can result in the licence being re-
voked.

German farmers have, therefore, had
to develop a completely different
approach to that taken in the 1960s and
carly 1970s. Each one of the 10 farms vi-
sited by Messrs Sanders and Patterson
used straw choppers on their combines.
Optimum chop length is about 5cm (2in),
required a power input of between 15kW
and 22kW (22hp and 30hp) to the chop-

L ewmr T Fiomro o aa
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Sraw burning — rarely seen in Schleswig-Holstein. Photograph courtesy of FarmersWeekly.

per mounted behind the straw walkers.
None of the farmers interviewed com-
plained that this reduced output.

Cultivations

Three separate cultivations operations
are normally carried out after straw chop-
ping. These include initial incorporation
immediately behind the combine;
ploughing up to two weeks later and,
finally, seedbed preparation and drilling.

Most stubbles are left between 10cm
and 15cm (4in and 6in) long and in al
cases, cereal straw yields were estimated

Straw  burning
Schleswig-Holstein
Farmers wishing to burn straw must
contact the authoritiesat least one week
ahead to obtain a licence and must
supply the following information:

@ Date of burning (not Saturday or

Sunday).

@ Area to be burnt.

@ Enact location of field.

@ The name of one person in attend-
ance,

The authorities inform the police
who usually check that the listed
requirementsare met. If graw is burnt
without permission, the farmer is fined
and, if the fire brigade has o be called
out, he paystheir wages. Any delay in
burning, for example, due to rain,
means that thelicenceapplication proc-
edure has to be repented.

regulations  in

to be the same as grain yields.

The Germans do not like either straw
stiffeners or shorteners as they believe
these can reduce the rate of decomposi-
tion and increase chopper power require-
ment.

Thefirst operation — initia incorpora-
tion or mixing of the straw — is usualy
achieved with two or three passes of
heavy-duty spring tines or discs to 10¢cm
{4in) depth. Tines are generally preferred
on the heavier or stony soilsasthey givea
more uniform mix.

Discs, when used, are conventional 2
gang sets of 60cm (24in) diameter discs,
the front being scalloped and set at a 20
deg angle. Work rates for both imple-
ments are in the range 0.8 to 1 hectare
(2-2¥2 acres) an hour, per metre width.
For improved straw chopping and mix-
ing, discs or a power harrow are used in
conjunction with a tined cultivator.

Ploughing was the main method of
straw burial used on each one of the
farms visited by the British investigators.
The preferred technique is to place the
straw/soil mixture, created during initial
cultivations, evenly up the side of the pre-
viousfurrow — not in thefurrow buttom.

Most German growers achieve this by
removing the conventional skimmers in
favour of a trash board mounted on top
of each body, which helps to leave the
surface free of surface residues and the
soil/straw mix sandwiched between each
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Glass Reinforced
Cement

DRAINAGE
PRODUCTS

THE DAISY D

STANDARD
HEADWALLS

PIPE
DRAIN
INLETS

JUNCTION
BOXES

All manufactured fromlightweight glass
reinforcedcement. Easy to handle, eveneasier
toinstall withpipework at any height, any
angle. See t hemonour stand at the Drainage
Eventor writefor literature.

\& v /BCM Limited

Highgate Centre.
Liver pool Read, Whitchurch,

Shropshire SY13 1SW.

Alsoideal for Playing Fields & Golf Courses

BARCLAYS BANK AWARD FOR NEW EQUIPMENT —
INVENTIONS DAIRY EVENT '82

® Drain when you want at low cost — 14p approx per
metre and 42p approx with gravel

@ Fitted with Assistor Winch, hydraulic top link and
Laser if desired

® Ideal for gravel slitting and/or installing close.
spaced drainage schemes

® Two ranges and three sizes available

Contact:
DAISY D LTD

West Mains, Gleneagles PH3 1PJ.
Tel 076 482 202

Tel: Whitchurch (0948) 5321.

Flexible, strong,

but lightweight

I CULTIVATORS

FOR A COMPLETE
SOIL SHATTERING

Equipment

59 St Mary's Street, Wallingford, Oxfordshire, OX10 OEL .
Telephone : Wallingford {0491) 39811
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furrow slice. Straw left in the furrow bot-
tom tends to produce an anaerobic layer
giving poor decompositiort.

All the fanners visited normally
ploughed at 30cm to 35cm (12in to
13%in) depths — considered to be the
ideal — working through 10cm {4in} of
topsoil which had already been moved.

Furrow widths of up to 45cm (18in)
were common and slatted mouldboards
are becoming increasingly popular.
Ploughing outputs ranged between 0.4
and 0.7 hectares an hour per metre width,
with power requirement averaging 22kW
to 30kW (30hp to 40hp) a body.

Moisture lossand insufficient soil firm-
ing were observed by Messrs Sanders and
Patterson to be the most serious defici-
ences in German seedbed preparation.
On dl but the heaviest land, a furrow
press is towed behind the plough. The
cultivations system employed had also
produced a severe plough pan on much of
theland, yet none of the German farmers
seemed concerned and none contem-
plated sub-soiling.

However, great emphasis is placed on
the production of an ideal seedbed: soil
preparation and drilling follow im-
mediately after ploughing, normally as
consecutive operations in-the same field
to avoid moisture loss.

Work on crumbler bars behind rotary
harrows has revealed that a star-wheel
type assembly can produce the necessary
firming and fine tilth. Rahe, Krone and
Lely harrows were the most common,
with Amazone, Accord and Nedet taking
the lion's share of the drill market.

Two of the larger farmers visited, ex-
pressing concern at the running costs and
work rates of power harrows, had recent-
ly purchased Vaderstad spring tine culti-
vators. These have many small tines,
adjustablefor both depth and rake angle
which helped to provide a fine seedbed
and some top surface compaction.

Power availability

The amount of tractor power available
to Schleswig-Holstein arable farmers is
up to 100 per cent greater than similar
UK enterprises. Thiswas put down to the
plough-orientated cultivations system
and seen by the British investigators to
result in considerable fuel, labour and
capital expenditure compared with our
farming methods.

Despite the obvious German success
with both straw incorporation and
seedbed preparation using the plough,
Brian Sanders expressesa need in the UK
for a lower energy-consuming method of
dealing with harvest residues, especialy
on our heavy land.

However, he states that until suitable
machines are developed, the plough
would appear to be the only alternative
for complete straw incorporation: "' There
is," he writes, "a need for a critical look
at the ploughs currently available in the
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UK and their suitability for straw incor-
poration."

This suggestion forms part of a prop-
osed action list for future development
work by our Agricultural Development
and Advisory Service researchers.

Other suggestions include investigating
straw choppers, their performance, pow-
er needs and result of chop length on
straw breakdown rate; aso straw stiffen-
ersor shorteners, and how they can effect
chopper power requirement and the rate
of decomposition.

Autumn nitrogen usage as a long term
and practical element in assisting straw
decomposition could also merit further
examination, suggests Mr Sanders.

Current work

Four Ministry experimental husbandry
farms are already engaged in a series of
straw incorporation trials in the UK.
More than six different cultivations sys-
tems are being examined, and first results
indicate that straw chopping is an essen-
tial ingredient for successful fieldwork.

The techniques being examined range
from ploughing to spring tine cultivating,
and two more seasons' work are planned.

Other research centres are looking at
nitrogen usage, weed control and pos

German farmers favour the plough.

sible diseases linked with straw incor-
poration.

Further articles in Soil and Water will
update the work and assess the latest
findings from the trials and research cen-
tres throughout Britain.

Schleswig-Holstein

MJ/ha hp.hs/

Initid cultivation/straw acre
mixing (2 passes) 120 18
Poughing (30-3ccmdeep) 235 3B5
Rotary cultivator & drill 100 15
Tota 4% 685

(The above figureswere calculated from theiin-
formation obtained during the visit by Messrs
Sanders and Patterson)

ENERGY USAGE IN CEREAL ESTABLISHMENT

A comparison of German and UK energy inputs

United Kingdom (Typica Eagtern region
inputs)
MJ/ha hp.hr/

acre
5.3-12

20-35

3580
130-230

Direct drilling
Reduced cultivations

Traditional cultivations

(plough, cultivate, drill) 200-360 30-54

(There @&Qy input figurer are measured at the
implement, allewing for transmission and tractive
losses of 45 per cant).

WATKINS NA

Friar Street, Heretord.

LER & CoO.

Telephone 2743612

NAYLER ‘NAYLER' ‘NAYLER’
SNGLESUBSOILER RIPPER \\ TWIN SUBSOILER

0

ROBUST without being a
MAMMOTH DINOSAUR

COMPETITIVELY PRICED

TESTED over many years
throughout the U K. as
well as on our own farm.

We SAVE you and GET THE BENDS OUT OF THEM FIRST
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Think before you
cross the road...

In compactable soil, the Impact "Mole" produces accurate bores with minimal deviation
from the required course. Its low weight and straightforward operation allow one-man
working, saving you money, and its versatility, trouble-free design and high working
speed cut your costs still further.

HOW IT WORKS

The Impact Mole is driven by compressed air at 6 kg/cm? (85 psi). A striker, reciprocating inside the Impact
Mole, his the inner face of the front of the body and pushes it forward, creating the bore. Friction between the
body surfaces and the surrounding soil prevents the Mole running backwards. If it encounters an impenetrable
obstruction, the striker can be reversed. extracting the Mole from the bore quickly and effortlessly.

2 IN. TO 32 IN. DIAMETER
APPLICATIONS

The Impact Mole is designed to punch horizontal. inclined or vertical bores (dead-end or through) in
cornpactable. non-rocky soils. Because of its trenchless operation, it allows telephone and power cables,
pipelines, etc.. to be laid under existing surface structures and installations (such as roads, railways, airport
runways, banks, dams and industrial or residential buildings).

In addition, the Impact Mole can be used for installing earthing circuit electrodes. driving in or extracting pipes.
sinking wells and other dead-end shafts (for blasting work, drainage, etc.), inter-tunnel bores and for loosening
consolidated materials.

Impact ‘Mole’

Some of the many applications of the Impact “Molg"

—

——

Horizontal boring for service Vertical boring for Inclined boring for ground anchors,
ducts, cables, drainage, etc. up to formation of sheet tand stabilisation, etfc.
800mrm in diameter, piling, posts, geological

surveys, etc.

P.WRIGHT (Plant Hire) LTD.

MAIN STREET, HULL HU2 OLA. TELEPHONE: 0482-26846.
After hours: 0482-643155 ROY ROBERTS

WE UNDERTAKE MOLING AND DUCTING
CONTRACTS ANYWHERE IN THE U.K.
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Fgl. Severe conflned rill erosion with overlap-
ping base of slope fans with gullying towards
thecrest of slope. Length of fan over 122m and
average Width 20m, depth of material averaged
20cm. Estimated tonnage 750 tonnes. Rainfall

rate 2.5-7.6mm per hour

September storm
1%76. © Harrison Reed.
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Theeroson ik of compaction

On more than 1,000 sites in the West Midlands where water erosion was re-
corded by the writer during the period 1965-1983, soil compaction and down-
slope cultivation lines were identified as major contributory factorsin over 95
per cent of cases. Dr Alan Harrison Reed, Principal Lecturer and Head of
Geography at Wolverhampton Polytechnic, examinesthe relationship between
soil compaction and water erosion sequences on sandy and silty arable soils.

THE PAST decade has witnessed an in-
creased awareness of the problems which
can result from soil compaction. Today
these problems are well documented,
together with advice on waysof overcom-
ing some of the worst effects of soil com-
paction. However, one important aspect
of this problem has received little atten-
tion, namely the effect of compaction on
increasing rainfall run-off, with its atten-
dant risks of soil erosion.

Rain which falls at a rate greater than
thesurfacesoil's ability to accept it either
runs off on sloping land (see Figure 1) or
forms ponds where there is no slope (see
Figure 2). Once run-off commences on
bare soil, its movement will be con-
ditioned by a number of factors, such as
the extent of surface and subsurface com-
paction, the presence of tillage lines and
wheelings, and their direction relative to
slope, together with the characteristics of
the slope itself (length, degree of steep-
ness, and complexity). The effectsd run-
off are increased where fields have been
enlarged and slope length and water
catchment increased (Figure 3).

Most attention has been given to the
investigation of the causes of poor crop
responses which result from compaction,
whereas the potential danger of acceler-
ated run-off through compaction which
can occur even on gentle slopes (2-3 de-
grees) during periods of heavy rainfall is
often overlooked (Figure 4). Compaction
problems can usually be rectified by sub-
sequent cultivations, whereas the effects
of marked erosion episodes are more se-
rious, wide ranging and long lasting.

Two main typesof compaction, natural
and induced, are recognised in arable
soils. The former results from raindrop
impact and splash, and the settling of the
soil after cultivation. Thelatter is brought
about by the passage of machinery over
the soil surface. The degree of natural
compaction will beinfluenced by soil tex-
ture (notably in sandy and silty soils), by
soil organic matter content and by the
length of exposure to erosive rainfall
(Imm per hour for compacted sandy ar-
able soils).

All soils with inherently weak surface
structures and low organic matter content
{2 per cent and less) in afalow state or
partially covered by emerging or growing

crops, aresusceptible todamage. Theim-
pact of falling raindrops pulverises and
disperses weakly structured soil aggre-
gates and leads to the suspension of fine
particles in the water. These particles
cause a reduction in porosity when they
enter the soil interstices. Such action re-
sults in a closer packing of particles and
the formation of athin crust or cap when
the soil surface dries out.

Experi ments carried out on sandy soils
using 25m’ plots at our research station at
Hilton, East Shropshire, have shown that
naturally compacted sandy soilsare char-
acterised by a marked reduction in water
intake during heavy rain (>1lmm per
hour) with a consequent increase in run-
off after a period of exposure. When the
rainfall rate exceeds the rate of infiltra-
tion (percolation) into the soil surface,
low energy flow takes place on sloping
sites, removing soil particles released by
raindrop impact and splash. Where the
run-off is concentrated into small chan-
nels or rills, more soil isremoved because
of higher energy flow within the channel.

Initial data from these plots, for awin-
ter period or autumn period only, indi-
cate losses ranging from 8 tonnes to 13
tonnes per hectare. Current monitoring
in arable land last year and this, shows
losses ranging from 11 tonnes to 19 ton-
nes per hectare for moderately sloping (7
deg) to strongly sloping (14 deg) respec-
tively. (M. Fullen, PhD research project
in progress). When data for two April
storms are added (26 and 28 April 1983)
however, thefigure for the steeper slopes
risesto 46 tonnes per hectare. By analogy
with arable fields which have been sub-
jected to induced compaction from
machinery, the run-off potential is much
greater and the risk of erosion is there-
fore greatly heightened.

Two interralated situations can be con-
sidered here; firstly, induced surface
compaction, which leaves behind a pat-
tern of wheelings and implement lines
which vary with the type of crop being
sown and partly with soil moisture status
at the time of cultivations, and secondly,
induced subsurface compaction and de-
nse pan development from cultivations.
This compaction increases bulk density
and reduces the size and number of pores



023

Spectra-Physics @

THE FUTURE

NOW

" THE COMPLETE SYSTEM

LASERPLANE

z
ios
D%
3
]
158
e
¥
kil

FOR DRAINAGE

CONTACT

Spectra-Physics Ltd.
17 Brick Knoll Park
St. Albans, Herts.

Tel. 0727 30131
Twx. 23578

Soil and Water Volume 11, No 3 July 1983



Vel (1- 5

D)

Fig 2. Extensive ponding on sandy loam overlying sandy cloy loam with well developed cultivation pan. Sugar Beet, April 7983, © Harrison Reed.

and fissures in the soil, with consequent
marked reductions in the amount of wa-
ter which can seep through. This factor
becomes more critical during storms. In
primary wheelings on sandy soils, where
a tractor has made one pass only, water
intake during heavy rainfal can be re-
duced by up to 70 per cent. Where more
than one pass has been made for spraying
or top dressings, mu-off usualy
approaches 100 per cent during heavy
periods of rainfall (see Figure 4).

The preponderance o low intensity
rainfall has always been considered to be
one of the major factors which minimise
the risk of soil erosion in the UK. There
is also the implication that erosion only
occurs during periods of high intensity
rainfall (> 25.4mm per hour) and as such
rainfall isinfrequent and short-lived, the
erosive effect islocalised. Today, thereis
a greater chance of low intensity rainfall
being potentially more erosive because of
the combined effects of low soil organic
matter levels, loss of structure and in-
creased compaction, whichin turn lead to
reduced water infiltration into the soil
and consequently the risk of ponding or
run-off.

Observations of erosion episodes in
East Shropshire, on compacted sandy
loams, loamy sands and silty loams, indi-
cate that the intensity at which rainfall
becomes erosive is reached at Imm per
hour or more and is usually associated
with rainfall totals reaching or exceeding
10mm (approx 0.4 inches? per hour. A
10mm fall in five hours is sufficient to
cause splash erosion and initiate low
energy flow (sheet) erosion. Where cul-
tivation lines run in the direction of slope,
run-off water is channelled along tractor
wheelings and incipient rills develop. If
heavy rain continues, the rills will de-
velop (confined rills) (see Figure 4)
soil will be eroded from the steeper slop-
ing parts of the field and will be deposited
downslope or carried out of the field en-
tirely.

Fields which have been enlarged by
hedgerow removal and which are char-
acterised by asteeper section hacked by a
long, moregradual slope, are particularly
susccptible to crosion damage where cul-
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tivation lines run down the slope (see
Figure 3). Rates of rainfal of over 5mm
per hour associated with thunderstorms,
if prolonged, are capable of producing
spectacular erosion. Tractor wheelings
running in adown-slope direction may be
converted into deep gullies of over Im
depth and 2m width, with soil loss ex-
ceeding 100 tonnes oer hectare (see
Figure 5).

Erosion of arable soils by wind and wa-
ter takes place annually inpartsof the in-
tensively cultivated areas of the West
Midlands. In most years, the area
affected issmall in comparison to the tot-
a area of crops and grass, but the lossis
nevertheless significant, asit tends to re-
cur on the same sites and affect hish
grade soils (capability class1-3). Thearea
affected by erosion increases during
adverse seasons (for example 1968-9,
1976 and 1983). Thetiming of abnormally
wet or dry spellsin relation tofield condi-
tions and the stage of cron growth is of
great importance when assessing erosion
hazard. A distinction is drawn between
adverse seasons which can cause wide-

Fig 3. Severerill and
gully erosion on a
complex slope partly
occupying tractor
wheelings. Notef our
setsd wheeling
directions. Large
carchment area
beyond slope crest
(tree marks former
fied boundary).
Fiddsurface
severelysplashed.
Autumn groin
September 1976,
Estimatedsoil loss
150 tonnes per
hectare.

{© Harrison Reed.

spread erosion over awide range of soils,
and moreisolated events such aslocalised
thunderstorms. Both may produce spec-
tacular erosion, and such events may
have along return period. However, the
sum of less spectacular erosive events,
throughout the year, may, in the long
term, be more significant, as the return
period for such events is invariablv
shorter.

A detailed picture of the erosional his
tory of' an area can be achieved only
through accurate monitoring on a field-
to-field basis, and this has been attemp-
ted in parts of East Shropshire. Three 'ar-
able' parishes, Claverley, Rudge and
Worfield, were monitored for erosion
from 1967-1976. Of the total arable area
of each parish, 27, 17 and 38 per cent re-
spectively was affected by both water and
wind erosion, with some fields eroding
every vear. A sthisapproach hasnot been
adopted elsewhere in the UK, it helpsto
explain why the problem of oil erosion is
constantly under-played. If this monitor-
ing technique were applied to other areas
with similar sandy seils, land forms, crop-
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ping sequences and management prac-
tices, it would be likely to identify soil
erosion as a much wider problem than is
currently accepted (Reed 1979). Soil ero-
sion monitoring has been undertaken by
the Soil Survey in conjunction with the
Airphotographic Unit of ADAS. (Soil
Survey Annual Report 1981).

The survey of susceptible areas com-
menced in 1982 (see Soil and Water Vol
10 No 1, p 11) and will provide valuable
evidence of the extent and frequency of
erosion. However, from personal experi-
ence, photography at the scae of
1:100,000 registers rill and gully erosion
clearly, whereas sheet and incipient rill
erosion cannot be detected at this scale.
Thiscan lead to an undervaluation of ero-
sion by between 30 and 40 per cent.

Certain management practices un-
doubtedly increase the risk of soil ero-
sion, and although in good seasons, re-
sulting soil damage may be only dlight, in
adverse seasonsit may be of serious prop-
ortions. It is therefore prudent to avoid
these practices or combinationsaf them if
at al possible.

Because of the great weight of many
modern tractors and some farm machin-
ery, an attempt must he madeto break up
the natural channels produced by wheel-
ings, particularly where field shape and
crop type necessitate down-slope cultiva-
tion and planting. A winged tine
mounted behind the rear wheels would
help to break up the lug pattern of prim-
ary wheelings during the sowing of sugar
beat. Subsequent spraying operations
would then be 'positioned’ along tram-
lines, the frequency of which can be re-
duced by using extended spray booms.
Again, the use of rear-mounted tines
would help dissipate the increased com-
paction associated with secondary and
tertiary wheelings and reduce concen-
trated flow of rainfall run-off.

Careful consideration should he given
to the possibility of carrying out field op-
erations without removing 'key' hedge-
rows which suh-dividelong slopes. Thisis
particularly important where slopes angle
increases locally, and this is hacked by a
very large potential catchment area for
storm run-off.

Where this situation aready exists,
strip cropping paralel to the contour will
help to reduce run-off from low energy
storms but will dolittle to offset run-off in
high energy storms. Cultivation parallel
to the slope should be avoided if possible.

Care should be exercised in seed bed
preparation where rotary cultivators pro-
duce friable 'fluffy’ and initially highly
porous surface tilths which rest on a
dense cultivation pan. Storm run-off con-
centrated along wheelings parallel to the
slope can quickly cut a wide, trough-
shaped depression from which dl the sur-
face soil is removed (see page 8).
Further downward cutting by run-off wa-
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ter is limited initially by the upper pan
surface, but thisis soon excavated by con-
centrated flow into a deep Vee-shaped
ravine.

From the foregoing points it is clear
that minimal cultivationswill greatly help

to reduce erosion risk, with direct drilling

being the most successful practice where
soils and land forms permit.

Erosion-susceptible soils should not be
exposed to splash erosion for longer
neriods than necessary. and where feasi-
ble cultivations should be delayed as late
as oossihle (accepting a possible risk fac-
tor involved here in reduced accessibility
time for cultivations).

Crop residues intercept and dissipate
rain drop impact and reduce splash
effects and run-off. Therefore they are
useful in affording some protection to ex-
posed soils.

All farm managers should invest in two
useful tools — a spade and a penetro-
meter — both of which will help indentify
surface and suh-surface compaction. In-
spection should be carried out at least
onceayear in every field, preferably dur-
ing dry spells in autumn — idealy after
harvest and before winter cultivations.

If adverse weather reduces the accessi-
bility time for field operations to the
minimum, and cultivation takes place
when soil moisture levels are too high, it
is essential to inspect the subsoil after
cropping and carry out subsoiling opera-
tions where necessary.

On a recent TV programme, Mr
Michael Fish of the Meterological Office
was asked whether this spring was the
wettest on record. The commentator was
amazed when he wastold that it was not.
"Why, then, had the ground been so
wet,” was the next question? My answer
to this can be found partly in the wide-
spread occurrence of soil compaction and
its marked effect on limiting the natural
percolation of rainwater, rather than in

Fig 4. Confined rill erosion in primary and
secondary Wheelings. Greartest amount of sedi-
ment MOViNg in secondary wheeling. Prepared
for sugar beer, spring 1983. Sandy loom.

© Harrison Reed.

spells of freak weather. Induced compac-
tion increases the risk of perched water
tables, and this problem is increased on
low lying land and in silty and clayey
soils. On sloping land, severe sub-surface
induced compaction encourages lateral
movement of water as run-off, which
when channelled in wheelings becomes
highly erosive. Mr Fish also pointed out
that people have short memories, for
spring 1981 was very wet, though war-
mer, and spring 1979 was certainly much
worse than 1983. It is now apparent that
the widespread effects of soil compaction
are being experienced in theintensivear-
able areas, and above-average periods of
rainfall are having a greater adverse
effect over a wider range of soils. Thisis
leading to the more frequent occurrence
of soil erosion. If remedial measures are
not taken to reduce the effectsof induced
compaction, the present situation will de-
velop into a problem of damaging prop-
ortions.

Fig5. Gully development from tractor wheeling, down-slope cultivation. Data as in Figure | . Depth

of gully 1.5m 2-3m wide. © Harrison Reed.
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GRAVEL MOLE DRAINAGE WHAT IS IT?

Gravel Mole drainageisessentially mole drainage where the mole wall issupported against collapse and
erosion by an insert or permeabl e gravel through which the drainage water flows. It can also be regarded
as amechanical method of installing French drains close together while at the same timeloosening the soil r

overhead and between the drains.
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