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The next move
IS up to you!

Check-mate! — the game is overl There isnt anather move left on the board.

A situation which could easily apply to your drainage business, uniess 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
future success. When you make the right move — and that's to Hayes Pipes — you can be
confident that you'll never be left in a checkmats 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.

We're the biggest in the U K. so come on, make the
right move today and join us.

Hayes Pipes is anufactured to BS4962 in 60mm, 80mm, 100mm and
is Ministry appraved in 170mm and 310mm diameters. The
ennre x fuﬂy approved for alt Ministry Grant aided

The right move for you
M;.Wgéﬁfim’pmmmrﬁw R R

Lurgan, 190 Chatsworth Road, Bandeath Industrial Estate
Craigavan, Wursley Fal
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INCORPORATION LESSONS

HERE WAS a marked change in interest by the farmer visitor to the
NAC’s Autumn Cultivation demonstration compared with the RASE’s
first such event in 1981.

At the 1981 demo, held in Shropshire, farmers turned their attention to
subsoiling — but this year, which in theory following a long dry summer
should haveseen the pan bustersoutin force. visitorsshowed moreinterest in
methods of incorporating straw. It is probable that an event held in early
September comestoo latefor the farmer to select, purchase and take delivery
of a new piece of tackle and many may already have correctly loosened soils
damaged during the wet spring, but most are obviously anxious to keep
abreast of incorporation methodsshould — heaven forbid — legislation make
it more difficult and perhaps impossible to burn.

As the organiser of the straw incorporation forum held twice daily at the
two day event, it was interesting to note that of the 600 to 700 people who
listened and participated in the discussions only half a dozen or so actually
incorporated straw to any significant extent on their farms. Perhaps the
'tinder box' conditions and the widely reported number of 'burn accidents'
have made many question their approach to crop residue management and
hence cause a ‘panic’ interest.

However, cne hopesthe interest is not due to the resultsof last year's trials
at EHF’s and other research stations which indicated little difference in final
yield between different incorporation methods and traditional burn and
plough techniques.

Last year was exceptional. Toxins were continuously being diluted and the
warm temperature and moist soil environment encouraged straw breakdown.
This year could be different. During September, there were many reports of
farmers who had experienced great difficulty in getting into the ground with
their cultivations equipment and, when they did, clods were brought to the
surface requiring more 'breakdown' passes than normal to produce a suitable
tilth for drilling.

Such rock-hard conditions also means that initial shallow incorporation by
disc or tined implements will not have reached any depth nor produced
satisfactory mixing. Although drilling conditionshave been good, and the soil
moist. since late September. crops drilled earlier into a straw-incormrated
seedbed may experience asudden'flush of toxinslikely toinhibit germination.

For the heavy land or shallow soil farmer, incorporation, while normaily
difficult, will have been virtually impossible this year, and a ban on burning
would be most unacceptable.

Although it is healthy that the industry islooking at the alternatives, there
is, for many, no other method, as yet, which would prove either practical or
economic.
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Readers’ Enquiry No. 032

MULTI-LOADER LTD.

GRAVEL TRAILERS

— 6 Tonne with or without full hydraulics.
Long convevor and flotation tyres as
standard.

— 9 Tonne with full hydraulics and 14 x 28
tyres.

— 13 Tonne with full hydraulics, ground
drive and 23 x 26 high flotation tyres.

NEW

— Super Stable — Low Profile — High
Flotation trailer specially for HILLY, WET
GROUND.

ROTARY
BACKFILLER

— Front mounted auger-type backfiller,
hydraulically-driven, for backfilling trencher
work "THROUGH THE CROP", causing the
minimum of disturbance and damage.

LASERS

New and Used — A wide range of Single Line and Rotary Lasers and ancillary equipment is always available. All

systems warranteed and backed up by our own SERVICE FACILITY.
FANTASTIC NEW — Computerised Grade Breaker System — making it very simple to use and understand, plus

many new functions.
FULL OR PART — systems to fit all machines at unbeatable prices. Find out for the first time that you can afford the

laser you need.

NEW

FULLY TRIED AND TESTED COMPLETE ROTARY SYSTEMS THAT WILL MOUNT
ON DIGGERS, BULLDOZERS, SCRAPERS, GRADERS.

For "Best in the field" Equipment

TO ARRANGE A DEMONSTRATION OR "ON SITE" VISIT CONTACT

TEL: 06845-2651 (DAY OR EVENING)
16 COLLEGE GROVE, MALVERN, WORCS.
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MARKETING LINES

EQUIPMENT manufactured by BKW
Engineering, Ribblesdale Mill, Ribches-
ter, Preston, Lancs, for the water, agri-
cultural and energyindustriesis now mar-
keted by newly formed company, BKW
Engineering Sales & Service Lid, based
at the same address.

The product line-up includes slurry
tankers and soil injectors now in use with
Water Authorities, a range of pumps for
liquids and semi-solids, irrigation equip-
ment and straw choppers. BKW En-
gineering also offersaspecialised fabrica-
tion, shotblasting and paint spraying ser-
vice.

Enquiries to either Chairman, Mr
Brian Walker, or Sales Director, Mr John
Conroy, on 025 434 621.

SPRAY-ONSOIL
TREATMENT

A NON-TOXIC, bio-degradable chemi-
ca soil conditioner, claimed to improve
soil structure, promoting better drainage,
easier cultivations and enhanced root
growth, is now available in Britain. Agri-
SC was developed in North America and
can be applied to the soil after harvest or
prior to drilling by conventional crop
sprayer. Recommended application rate
is 40z an acre, and incorporation is
advised for best results. The treatment is
said to break up hard, cloddy soil and
flocculate small particles to give in-
creased permeability and reduced plastic-
ity. Cost is about £7.50 an acre.

[llustrated literature from importers,
Minting Farm Supplies, on Baumber (065
86) 220.

ELECTROFILTER

DRAINAGE pipes for use in unstable
ground conditions, such as running sands
or silts, can have an envelope material
applied during manufacture at the flick of
aswitch, utilizing electrostatics. Theidea
has been developed by a former director
of Big *O’ Filters. Brian Lewis, from a
process used for flock coating in the auto-
motive component industry, where it is
used to give surfaces a fur-like finish.

Thisdevelopment isdesigned to enable
pipe manufacturers to place a filter en-
velope onto a corrugated plastic pipe and
on theend wall of clay tiles as and when it
is needed. Traditional filter materials
such as coir (coco fibre) and synthetic
fabrics are wrapped as a subsequent op-
eration to the pipe manufacture. This
new method enables the pipe maker to
provide a filter envelope of chopped
nylon or polypropylene downstream of
the corrugating machine.

An epoxy derivative photosensitive
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adhesive is sprayed onto the pipe which
then passes along the process where
straight lengths of fibre are charged €elec-
trically and deposited onto its surface.
The phenomena ensures that fibre parti-
cles are vertical. The final step is to cure
the adhesive by light source.

The result isa very fine brush-like sur-
face which is extremely durable with a
similar life expectancy to other synthetic
filters by virtue of the material used.

The equipment takes up about 1.5m
length and can be adaoted to anv extrud-
ing system or pipe diameter.

Mr Lewis is carrying out further tests
on the product, but those interested in
this new idea should contact him direct at
Castlebourne Lodge, Belbroughton,
Worcs. Tel: 0562 730709.

World patents on the processare pend-
ing, options for worldwide manufacturing
licences will be made available to in-
terested parties.

CLAYMEN MOVE

THE British Clayware Land Drain Indus-
try has a new address; Federation House,
Station Road, Stoke-on-Trent, ST4 25A.
Telephone: 0782 416256. Telex: 367446.

DN

JIMMY ELLIOTT

On Sunday, 28 August, Jimmy Elliett, head
of the weed control department and direc-
tor of the commercial farming unit at the
Weed Resear ch Organisation, died sudden-
ly at theageof 59. A founder member of the
WRO, he was a great supporter of agri-
cultural research and its practical applica-
tions. Jimmy Elliott will be greatly missed
by his many colleagues and friends in the
agricultural industry.

PUMPING OUT

FIVE submersible pumps introduced by
Stuart Turner have flow rates from 2730
to 15,900 litres an hour (600 to 3500 gph)
at pressure heads up to 30.5m (100ft).

Applications of the new range, known
asthe Type 300-800 series, include drain-
age, water transfer and well pumping.
Each has automatic float control switch-
ing, overload protection and a stainless
steel shaft spindle. The Dumps are de-
signed to operate in temperatures up to
35 dec C and prices start at £56.

Further information is available from
Stuart Turner Ltd, Market Place.
Henley-on-Thames, Oxon. Te: 04912
2655.

MULTI-FUNCTIONAL

AN ALL-SEASON. multi-purpose har-
row, based on a prototype built by Nor-
folk farmer, Mike Darbishire, has been
developed by King's Lynn firm, Harpley
Engineering Ltd. The CTM Harrier is
primarily designed to cover broadcast
cereal seed at high speed and with mini-
mum wheelings. Other applications in-
clude effectiveaeration of capped soils,
grassland renovation, inter-row weed
control, chemical incorporation, light

seedbed work and stubble stirring to ger-
minate weed seeds prior to spraying.

The CTM Harrier consists of a 2.5m
pressed steel plate main frame with
spring steel tines clamped to invidually-
sprung 1.25m long extension bars. These
bars can be assembled in various con-
figurations to suit application. Maximum
working width, from a base size of 2.5m,
is 12.5m. Price is expected to be in the
region of £2900. Further information
from Harpiey Engineering on 048 524
355.

Spanning 12.5m, the CTM Harrier is suitable for a full range of light seedbed and topsoil
applicutions at speed.
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Thisis normally caused by mole faiiure. The ohrly ans&ér 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.

Use a 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 SIZES: 35mm to 350mm — Mixed |oads
ALL COIL LENGTHS 0D,

AQUA-PIPES L =D

Darlingscott Road, Shipston on Stour, Warwickshire

I'el:0608 61347 or 62649 Telex:837193
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GIVE
ME
WATER

AVAILABLE in various sizes to suit a
range of root depths, the Aquameter isa
British-made instrument designed to
show farmers and growers when crop
irrigation is needed. Inserted into the
ground, the Aquameter soil tensiometer
constantly measures the effort required
by roots to extract moisture from the soil.
Aswater is drawn away from the instru-
ment by roots searching for moisture, a
vacuum is created around the Aqua-
meter's probe. This is converted into a
reading which, depending on the crop, in-
dicates when extra water is required.

Prices range from f25.70 to 28.10 for
300mm and 900mm probe lengths respec-
tively. More details from Soil Instru-
ments Ltd, Bdl Lane, Uckfield, East
Sussex. Telephone 0825 5044.

DRIVE ON FILTERS

WITH THE appointment of a new
General Manager, Big (O’ Filters UK Ltd
say they are poised to launch an expan-
sion programme throughout the United
Kingdom, Europe and the Middle East.

The new man at the helm is Mr 'Rick’
Burjaw from the Big*(’ Canadian parent
company. He plans to introduce three
shift working by the end of the year to
produce the extensive range of patented
filtersspecifically designed for land drain-
age pipes. The marketing drive will be
aimed towards farmers, contractors, civil
engineers and pipe makers.

Full details of the knitted polyester fil-
ters from the company on Redditch
{0527) 402646.

Vit-

RETITLED

ON 1 AUGUST, the National College of
Agricultural Engineering, Silsoe, Beds,
changed its title to Silsoe College. The
letters NCAE will, as a result, no longer
be used. Greater opportunity for devel-
opment of the College's work in col-
laboration with the agricultural, food and
alied industries is expected and three de-
partments have been formed within 5il-
soe College to further this aim. They
cover Agricultural Engineering, Food
Production and Marketing and Manage-
ment.

Brian May continues as Head of
College and Professor of Agricultural
Engineering.

HEAD IN THE SOIL

MADE IN Germany and now on sale in
Britain is the Ostrich range of subsoilers
from Rabe. Five models are available —
2, 3, and 4 leg versions with shearbolt
protection and 2 and 3 leg versions with
auto-reset, caled the Ostrich Avant.

Rabe Ostrich 3 leg subsoiler with shearbolt \eg protection.

Maximum working depth is 50cm (20in)
and legs are individualy adjustable.

Reversihle. hardened points are stan-
dard on each leg and optional wings can
be fitted to increase shatter. Prices range
from£1392to £2260. Further information
from distributor, Watveare Overseas, on
Westbury (Wilts) 0373 823701.
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ALREADY INSTALLED!!

Without thebenefitd filter,
drainage systemssoon plug in ar eas
with finesoils

, THE BIG ‘O’ FILTERS

U.K.LTD.

Birchfield Road, Redditch,
Wor cs.B97 41.X Tel:(0527) 402646

Telex:337881



Moreon draw —
the debate continues

HOW TO incorporate straw in the
soil during post-harvest cultivations
was the burning topic at the NAC Au-
tumn Cultivations Demonstration at
the NAC in September. The RASE-
organised event provided interim con-
clusion from ADAS studies of the
subject, advice from an NIAE re
search worker and an opportunity to
see in action the technique and the
machine used by a progressive cereal
grower from West Germany. Mike
Saull reports.

at five Experimental Husbandry
Farms and the Wheat '83 site proved
that the '82-83 season was good for the
microbes but definitely not for the straw.
Mr John Rule from Bexworth EHF, who
chaired a straw incorporation forum at

I NCORPORATION of straw in trials

Ferranti-Horsch direct seeder buries seed, broadcast beneath an
enclosed housing, under a mulch of soil, straw and fertiliser.

the event, gave the results of a series of
trials monitored since 1982 by the Minis-
try at the EHF’s. These results should be
treated with caution, he stressed, because
the season has been exceptional.

There were yield reductions on heavy
land sites when compared with a burn-
and-direct-drill or minima cultivation
system, but these, for example at Box-
worth, were only down by 0.10 to 0.28
t’ha on a highest yield of 9.67 tlha from
direct drilling.

The response to nitrogen applied in the
autumn showed little benefit in adding
seedbed N. It was not as important, Mr
Rule concluded, as had been thought.
But further results were needed before a
firm statement concerning hest method of
incorporation could he made.

Mr David Patterson of the NIAE gave
practical guidelines on methods of straw
incorporation using existing tackle.

@ Chop straw as short as possible off the
coembine and consider using a second
cutter bar to reduce stubble length.

@ Start shallow and work deeper.

@ Consider ploughing, if necessary, after
initial shallow tine/disc cultivations.
Both Mr Patterson and Mr Brian San-

ders from Cambridge ADAS considered

that trailed disc and tine implementswere
the tools of the future. Too much energy
was needed by power-driven implements
and work rates were often too slow. The
chisel disc, they suggested would give
better penetration, weight for weight,
when compared with traditional types.

Both speakers indicated that they
would want further research on the wav
combines feed straw to choppers, and on
how choppers cooed with straw. Mr Pat-
terson revealed -that the NIAE were
working on a test rig to incorporate
straw.

MAKE LIFE EASY
_ON YOURSELF, o

Manufactured fram glassfibre reinforcedcement, the |
headwallsareidealforalltypesoflanddrainage #
contracts Already in wse throughout the country they're
easy tohendle,even easier toinstall,
and acceptableto theMinistry 4
d Agriculturefor Grant Aid

right has been specially A
designed for low land areas P
—...._ Wheredrainageinvoies R
B deepditching.It IS
availabieineither 3'or' gi————m==
Iengthsand it will accept € ar 12" drains from any helght ay ang%e
Thetraditicnal headwall illustrated on the left comesin two versons
and again each will gccept drains from any height and any angle.

.. MSIST IN ONF
HEADWALLS.

“CODEC

N coec (GRC) LIMITED, TINGEWICK ROAD,
\\\\\ BUCKINGHAM, M18 1AN, TELEPHONE: 0280 816850

The fig name i agricudbural products

Readers Enguiry No. p35
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McConnel's Shakaerator/Tillaerator combination displayed good
straw incorporation capabilities.




Welcome visitor Mr Michael Mackep-
rang, who farms on organic sandy soilsin
northern West Germany has been incor-
porating straw for over 1G years, initially
using two cultivator passes to cfean stub-
ble, working progressively deeper, with a
final deep mixing. He has now reduced
the number of passes and uses the Fer-
ranti Horsch-Accard direct seeder, which
is based on a heavy duty 4nl rotary culti-
vator capable of incorporating loose
straw and stubblein 75 to 13Gmm of soil.

Fertiliser is broadcast in front of the

Their system uses the Glencoe Soii-
Saver, which ridges the land, mixing soil
and straw as they pass upwards and side-
ways over a helical share mounted on a
tine.

Both stressed the imporatance of fol-
lowinge the combine into thefield with the
cultivator and keeping the best tractor
driver off the combine. They normalily
carry out three passes with the Glencoe
beforeadding either seedbed N, or in the
case of Mr Hepworth, pig slurry, to aid
breakdown.

Vit -

Mr Ward's experiences were particu-
larly interesting because he works on
heavy Bedfordshire clay, where he con-
siders chopping straw and ploughing,
without any primary cultivations, to be a
recipe for disaster.

There is obviously a lot vet to be
learned in the field of straw incorporation
and farmer-inferest is guite overwhelm-
ing. However, one wonderswhether such
enthusiasm would be better channelled
into the mechanics and control of a good
burn which cuts down smuts.

cultivator while behind the rotary tinesis
a vee-shaped housing with 16 outlets to
broadcast seed under the mulch d soil,
straw and fertiliser. The fertiliser, soil
and straw are thrown as high as 8ft from
the ground by the rotary cultivator, and
cover the seed as they fall. The whole
direct seeder unit is mounted on an
Accord coupler on a three-point linkage
behind a 3,200-litre trailer, two thirds of
which is devoted to fertiliser.

Mr Mackeprang has complete confi-
dence in the machine, but many farmer
visitors were sceptical — there are till
some safety questions to be answered.
One hopes its progress will be monitored
because it could be a useful tool for the
light land farmer with a high horse power
availability.

Mr Peter Hepworth from N. Yorkshire
and Mr William Ward from Bedfordshire
faced a barrage of questions from farmers
at the forum which waspart of the event.

L i

HAVING raisedugreat deal of interest, andafew eyebrows, atthe
Royal Show, Bomford's Earthquake S0il Ioosener has been doing
the demonstrationround this autumn. Atthe Autumn Cultivations
event at Soneleigh, the implement certainly lived up tothe claims
of the manufacturer. Thin, backward-raking legskept surfacedis-
tarbarce t0 @ minimum, so the Earthquake appearsideally suited
to both arable andgrassland operations. Below ground, the excep-
tionally thin trailing legs (8mm thickj of tempered alloy steel are
ableto castor, keeping themin line without permanent distortion,
despite the immense forces imposed by the soil. Ground is moved
upwards by an adjustable plate on the rear of each feg, breaking
the soil in the direction of least resistance and low-cost, replace-
able wearparts are fitted to both the legs and the points of the
Earthquake.

Available in both 3 and S tine configuration, the Bomford Ear-
thquake has a 3m maximum working width, 375mm working
depth and requires about 25hp per leg. Priceis from £1424, with
depth Wheels.
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Glencoe SOil Saver from Opico combines discs and helicaliy-bladed finesto produce a
chopping/mixing S0il action.

MAKE LIFE EASY
ON YOURSELE..

ar . Manufactured fromglass fibre
- reinforced cement the Cpipe
% draninletscouldrtbelighterto handle
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e basesection. Movingand position
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PIPE DRAIN INLETS.
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PUtting grassin its dass

IN HISrecent articleon Agricultural Land Classification (Soil and Water Volume 10, No. 2
p.34), Tom Worthington pointed to the relatively low grading given to some of the country's
better grassland and suggested that aseparate classificationfor thiscrop was needed. Such a
system does indeed exist, having been drawn up for the 1976 Soil Survey conference on Sail
Survey Applications. Here the Schemeisdescribed by itsauthor, Dr Tim Harrod, Soil Survey,

Starcross. Devon.

SWITH other land classifications,

the starting point is that the en-

vironment, (soil, climate and
ground form), influences land use. For
intensive grassland this operates in two
ways. Firstly, potential production of
grassin this country largely reflects mois-
ture balance when temperatures are high
enough for plant growth.

Over most of Britain, at some stage,
grass growth is checked by water shor-
tage. The size of soil-available water re-
selves controls how wel potential pro-
duction is buffered against weather and
climatic dryness in summer.

Secondly, management and the use of
grass are strongly influenced by ground

‘conditions. Wet soilsand wet weather en-

courage soiling and wasting of grass and
damage to the sward by stock or wheels.
Steeper hanks also place their restrictions
on the grass farmer.

Taking a measure

Environmental influencescan be quan-
tified using basic information collected by
the Soil Survey and using climatic data
from meterological records.

To gauge moisture limitations on
potential yield, the schemerelieson, with
dight modification, summer soil dryness
(rated as dryness subclasses in the Soil
Survey Field Handbook, Hodgson 1976
p.90). In this method, soil-available war
ter is set against local average potential
soil moisture deficit to give a four point
(a-d) scale of increasing dryness.

For grassland suitability, land in the
western half of England and Wales is
arbitrarily raised one point on thescaleto

alow for better growing conditions, not-
ably the return to moist conditions well
before the end of the growing season and
greater frequency of sporadic returns to
field capacity during summer.

A 5 point scale of trafficability and
poaching risk is used to express the ease
or otherwise of access and stocking of
land, in order to manage, graze or con-
serve the crop. Duration and depth of
waterlogging (Soil Survey Fed Hand-
book wetness class, p.87), depth of im-
permeable horizons and topsoil retained
water capacity (moisture held by the top-
soil after drainage hasceased), determine
placing on this scale. Again, land in the
moist zone of the west is set one point
higher than comparable land in eastern
districts.

Grasdand classification

For intensive grassland in Britain,
some land may be ailmost ideal with high
yield potential and excellent ground con-
ditions. At the other end of the scae
marked difficultieswill be encountered.

In the Soil Survey scheme, class A is
well suited, class B has minor shortcom-
ings, while class C has more severe and
varied restrictions, confining use or
growth to limited seasons. Class D isill-
suited by virtue of soil, climate, slope,
rockiness or flood risk.

Since the potentiad yield and
trafficabilitylpoaching risk  categories
together give 20 possible combinations,
for the sake of simplification in classifica-
tion, some amalgamations are required
(see table 1).

On class A land, potential yields are

Tuble |
Grassland classification derived from yield and trafficability categories I
Inneasing u C(ii} (i) C(iiD) C(iid) C(iiiyor
dryness c B B Cin  Cliii) Ciiit) or
category b A B B olfy] Cli)or D
(decreasing a A A B C(i) Cli) I
yield)

1 2 3 4 5 I

Increasing poaching risk category N I
(Decreasing access) ”

high with ample growth throughout the
season, Poaching risk is low and the |

is readily trafficked. High stock dens%es
are readily sustained and the land ipjer.
ates reasonable winter use. .

Small imbalances of yied and
trafficabilitylpoachingisk Slightly restrict
suitability of classB. Some soils, particu-
larly in drier areas, experience summer
drought and limited autumn growth.

The imbalances Of Vi and
trafflcab:lsty/gev aching sk characterising

era forms (see tableqy.

() Many traditional pastures paye
good potential yield but provide poor
trafficability and are a serious poaching
risk. Grassis the best crop, but high stack
densities are most ©€adily sustained when
farmed in conjunction with drier land.
Winter use is severely restricted.

C(ii) On soils with low potential yield
but good trafficability and small poaching
risk, growth isconfined to spring and ear-
ly summer. Winter useis possible except
in very wet weather.

C(iii} Potential yield islow while traffi-
cability is poor with high poaching risk
when conditions favour growth. Winter
use is limited.

C(iv) Although not shown in the table,
moderately steep slopes can provide use-
ful pasture although mechanised manage-
ment is difficult and poaching risk is
greater than on less steep laad.

in 1979, this grassland classification
was applied to the 1:1 million soil map of
England and Wales. The country's more
extensive grasslandsoilseries will be clas-
sified in the explanatory bulletins being
published in 1984 to accompany the
1:250,000 soil maps of the regions of Eng-
land and Wales.

Class A land is largely in western dis-
tricts on slopes of less than i1 deg. The

soilsare deeP well drained. loamy or sil-
ty brown soils or brown podzolic soils or
artificially drained lowland peats or

loamy sails formerlv affected by ground-

W%%Eid in class B'includes brown and
podzolic soils with slight risk of drought,
lithomorphic (shallow) soilsin moist dis-
tnicts and soils in gleyic and stagnoglevic
subgroups of the Soil Survev's classifica

i gés‘é%%??sog'wi de range of soilsand
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situations. C(i) includes surface-water
gley soils in moist districts and some
ground-water gley soils in basins and
tloodplains. C(ii} occurs on droughty,
coarse loamy, sandy, stony or shallow
brown soils, podzolic soils and lithomor-
phic soils in drier districts. C(iti) covers
many traditional grassland areas of the
Midlands, the south and east on clayey
surface-water gley soils and pelosols.
Slopes between 11 and 25 deg, usually on
free draining brown, podzolic or litho-
morphic soils, are placed in class C(iv).

Class D is mainly in the uplands with
raw peat soils, clayey stagnohumic gley
soils and humic gley soils and slopes
steeper than 25 degrees. In the lowlands,
class D land occurson raw soils of dunes,
shingle bars and saltings.

Although initially a desk exercise, sub-
sequent mapping of the scheme confirms
its validity, while research not available
in 1976 has since lent support. The results
of the joint GRI-ADAS GM20 experi-
ments (GRI Technical Report No. 27,
1980), show a close link between soil-
available water, summer rain and nit-
rogen response for dry matter produc-
tion, giving reasonable confirmation of
the scheme so far asyield categories are
concerned.

Efficiency of grass utilisation has been
measured by Peel and Matkin (1982) in
Buckinghamshire on contrasting farms.
On dry chalkland, about 65 per cent of
herbage produced was consumed. On wet
land, with difficult trafficability and high
poaching risk, only 40 per cent was used.
Thiswork is being extended into Devon.

As anticipated by Tom Worthington,
much land given a low grading by the
Agricultural Land and Land Use Capa-
bility Classificationsis given a higher rat-

ing on Grassland Suitability. Comparison
of maps | to 3 demonstrate this.

Future developments

Whilel feel the approach of this classi-
fication is broadly right, the scheme is
capable of some refinement. Thomasson
(1969) has produced water extraction and
rooting models for various common
crops. For grass it appears that 1 metre
soil-available water requiressight adjust-
ment. His paper also offers an improve-
ment on Hodgson (1976) when assessing
climatic and soil dryness for yield categ-
ory.

Some investigation of rates of water
use on contrasting soils seems worth-
while. In mid-Devon the well-drained
Neath series has only dlightly less water
available to grass than the clayey Ted-
burn series, yet growth on the latter
ceases much later in a drought, even on
drained land. The answer may he in the
higher suctions needed to remove water
from the clayey soils with less transpira-
tion, particularly early in the season.

Mapping of the meterorological field
capacity period by Jones and Thomasson
(N.D.) enables improved prediction of
climatic contributionsto poachingrisk. In
areas with substantial intensive grassland
farming, this period averages less than
150 days in the south Midlands,
approaching 300 days on the upland
fringes.

Different soils obviously drastically
temper the risk of poaching during and
outside of the meteorogical field capacity
"wet season". The broad scope of the
poaching period relative to the field
capacity period can be estimated by ex-
perience. Clearly free-draining soils, par-
ticularly those of coarsetexture, will beat

Vit -y

risk only at very wet times while poorly-
drained clayey soils will remain suscepti-
ble wel beyond the meterological field
capacity period. However it would be
useful to quantify these weightings rela-
tive to the soil propertiesalready used in
poaching risk assessment.
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CORRECTIONS

Erosion article
In the July issue of Sail and Water, page
3t. the8th line of the3rd paragraphshould
have read: *10mm (approx U.4in).”
And the 7th line of the 2nd paragraph on
page 33 should have read: 1:10,000 regis-
tersrill and gully erosion.’

Map 1 SOIL

Determining grassiand suitabilityfrom soil type and land classification.

Map 2 LAND CLASSIF CATION

Map 3 GRASSLAND SUITABILITY
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Crown copyright reserved
Key te s0il type unitson map I:

He — Highweek } Well-drained, fine loamy

Rx— Rydon
dA — Dartington soils of moderatedepth

Ph— Powys } Well-drained, fine loamy
Dz— Dunwell soils lessthan 30cm deep

Moderetely well-drained
fineloamy soils

Iy — Ivybridge

Crown copyright reserved

Tg—Teign Well-drained, coarse
loamy suils

Px — Pulsford Clayey, impermeable soil

Ch — Conway Finesilty soils with high

watertable
Area within dashed lines indicates slopes
steeper than 11 deg.

Key to land classificationen map 2
= climate

Crown copyright reserved

g = gradient (i1 to 15 deg) or soil pattern
s = soil. Texture. depth etc
w = wetness. Impermesble layers, high wa-
tertable, flocd risk
The numbers denote the dass or grade, the
letters the subclass or kind o limitation(s).

On map 3, the letters denote the classes des-
cribed in the text.
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Readers' Enquiry No. 037

' lowground pressure insist on

GOODSYEAR
TERRA-TIRES

THE ONLY COMPREHENSIVE RANGE OF TYRES
DESIGNED SPECIFICALLY FOR LOW PRESSURE OPERATION.

TERRA-TIRES are distribu- TERRA-TIRES from an
tedinthe UK. by UNDERGEAR appointed UNDERGEAR

EQUIPMENT (RBP) Ltd, a agentyou can be sure of
company with a wealth of expert advice,andatop
knowledge in agricultural guality product covered by
tyres. UNDERGEAR also full manufacturers
manufacturethe special warranty.

wheel equipment For further

essential for correct W/
tyre fitment When

Information and list
of appointed agents
|- contact:

PN SOLE UK. DISTRIBUTOR

uosncess] JNIDERGEAR
EQUIPMENT (RBP)LTD

BLACK LAKE WORKS, WEST BROMWICH, WEST MIDLANDS B70 OPD.
TEL: 021553 1606 TELEX: 336584

SIMPLY THE BEST LGP TYRES ON EARTH
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A special report on compaction avoidanceand theideas,
methodsand equipment designed to help maintain peak

soil condition all-year-round.

Soil compaction —
what it is and how to

avoid it

OMPACTION is the process in

which air is expelled from a soil
causing the soil particles to pack more
closely together. The final packing state
depends on the soil water content. Very
dry soilsdo not compact readily but moist
soils are in the optimum condition for
compaction. Very wet soilswill not readi-
ly compact but will sufferlossof structure
and sometimes form deep ruts when
loaded and will subsequently dry out to
form strong clods.

The relation between soil water con-
tent and packing state for a given wheel is
summarised in the curvein Fig | . Asthe
wheel load increases, the position of the
curve moves towards lower water con-
tents and greater packing states. Thus
heavier vehicles not only produce more
compaction but produce maximum soil
compaction at lower water contents than
lighter vehicles.

The peak of the curve is sharper for
lighter soils reflecting their pronounced
change in compactability foliowing
changes in water content. This isin con-
trast to the more flat-topped ¢yrve of
heavier soils for which compactability can
remain largely unchanged over arange of
water contents.

How to avoid compaction

Excess compaction can reduce drain-
Fig 1.
Variation d compaction with water con-
tent.

Sotl
Pack lng
State

Haavy vahicla
PREEREN

/ N Light wvahicls

—
-

Sail
Hater
Cantent

Soil and Water Volume ||,

No. 4 October 1983

age, soil aeration and water availability to
the plant, and consequently can affect the
fertiliser response, quality and yield of
crops. However. the effect can he mini-
mised by conforming to three basic rules
when selecting and subsequently operat-
ing an agricultural vehicle.

First and foremost, the lightest possible
vehicle should be used without the addi-
tion of any unnecessary ballast. Very high
vehicle loads can compact the soil below
the plough layer even when the vehicle is
fitted with wide or multiple tyres.

Secondly, the soil/tyre contact area
should he maximised by increasing the
number, width and diameter of the tyres
and by using them at the minimum re-
commended inflation pressures. Remem-
ber, however, that such modificationsare
an advantage only for a given wheel load
and that load per se is very important.

Thirdly, excessive wheelslip should he
avoided, especialy with ballasted wheels.
Wheeldlip causes shear stresses in the soil
and the combination of shearing and ver-
tical loading isideal for compaction.

SIAE developments

The traditional tractor rear tyre can
produce considerable compaction in
many farming operations and conse-
quently many alternatives have been con-
sidered which might overcome the prob-
lem.

Increasing the width of tyres can re-
duce the contact pressure and hence the
intensity of compaction. Increases can he
fairly small, as in wide-section tyres, or
very large, as in low ground pressure
tyres. Such tyres, can he expensive and a
cheaper alternative may he dual conven-
tional tyres or a conventional tyre fitted
witt. a cage wheel.

Although these alternatives may pro-
duce a dightly smaller maximum increase
in soil bulk density, the volume of soil
compacted may be greater than for a
single tyre. This effect is reflected in the
ruts produced by the two wheel systems
in that whilethe rut produced by the dual
system is shallower, its cross-section area
is greater. Such wide but shallow ruts
may he preferable where a uniform soil
surface is desirable.

Use of arear wheel such asthe recently
introduced Yieldwheel, an open flat-
lugged wheel which produces little com-

Fig 2.

Effect d zerotraffic (top) andonepessd
a tractor whed (bottom) across the whole
seedbed prior to sowing winter barley on a
sandy clay loam.

paction, has meant that the tractor front
wheel, which previoudy contributed little
to the total compaction produced by the
tractor, becomes proportionately much
more important.

Comparative tests using a “Yield-
wheel" on the rear, showed that, in com-
parison with a conventional cross-ply
front tyre, considerable improvements in
rut depth and soil porosity were achieved
with either a radial tyre or a wide low
pressure tyre.

Rather than try to minimise the com-
paction produced by wheels, an alterna-
tive approach is to restrict al traffic to
permanent wheeltracks. To assess the
potential of such a system, experimental
machinery has been used to grow winter
barley in beds subjected to various levels
of seedbed traffic, including zero traffic,
applied uniformly over the whole width
o the bed.

Results showed that even one pass of a
tractor wheel can substantially reduce
both aeration and water movement as a
result of changesin soil poresizeand con-
tinuity. Ln one season, compaction of the
top 4cm of soil reduced crop establish-
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Readers’ Enquiry No. 038

AUTUMN CULTIVATION
and THE YIELDWHEEL

If you require a flat, uncompacted seed bed When fitted in place of radial tyres, dual
for winter cereals, use the Yieldwheel in wheels, or cage wheels the Yieldwheel —
place of your tractor tyre, dual wheels, Reduces compaction by 160%

cages or the like. Improves aeration by 95%

The Yieldwheel has been used successfully
by many farmers throughout the United
Kingdom during the difficutt spring of 83 for
such operations as rotavating, harrowing,
drilling, levelling and ballast rolling.

The Yieldwheel is the only wheel available
that cultivates its own track.

The Yieldwheel has been demonstrated
successfully at agricultural shows during
1983 including the Royal Show at

Stoneleigh’'s Soil Centre, where it was to
quote Big Farm Weekly 'The Star of the De-

monstration'.

FOR FURTHER INFORMATION CONTACT YOUR DEALER OR

Cabcraft

Four Ashes Industrial Estate, Four Ashes, Wolverhampton
Telephone 0902 790671

Can YOU continue to ignore the facts?
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ggESSURE ON THE SOIL

ment from 315 (o 131 plantsm® and grain

yield from 6.7 to 3.9 Y02 o 4 sandy clay

loam fi,%. 2) but the effect was less
marked iN other seasons.

Broadcasting WInter harley on to stub-
ble and subsequently burying the seed by
shallow cultivation has been examined as
a means Of 8eHNg (he crop in quickly be-
fore the soil wets up and becomes more
susceptible to compaction. Using stan-
dard seed rates, field experiments
showed that, 0mpared 5 pioushing an
conventional drilling, energ[))/ |§l§a\l/e§ ang
both crap establishment and grain yield
are satisfectory.

D. J. Campbell
Scottish Institute of Agricultural
Engineering

The hub of the matter

UAL wheels, cage yheels @nd extra

-wide tyres are just three of the solu-
tions offeredby manufacturersto help re-
duce the problem of soil compaction. All
have their advocates, and, depending on
the job in hand, there is a place for each
of them.

However, few farmers will want to fit
out al of their tractors with afull suit of
conventional tyres on single and dual
wheels, wide low ground pressure tyres
and cage-type wheels. So it is a matter of
deciding where in the farming system
most of the compaction is caused and

R e R A R A
favouritefor many years, particularly for
seedbed preparation and drilling opera-
tions. Recent work suggests that when
used in conjunction with the tractor’s
normal wheels, cage wheels do little to
reduce rutting or compaction. When used
asareplacement for normal wheel equip-
ment, cage wheels reduce wheel ruts and
compaction to a certain extent.

A development from the NIAE and

Cabcraft, along the lines of a traditional
cage, isthe Yieldwheel. Although at first
giance the Yieldwheel appears little
different from conventional cage wheels,
tests conducted at the SIAE suggest that

it isfar superior.
The Yieldwheel was developed as a

low ground pressure wheel specifically to
minimise compaction while carrying out
secondary cultivations on the seedbed. It
replaces the tractor rear wheels and isin-
tended for high speed, low draught uses
such as rotary cultivating, harrowing, dis-
cing, drillina and liaht ballast rolling.
The design of the .. €Osures that
the lugs have a cultivating action to re-
move their own compaction. SIAE tests
showed that the Yieldwheel left shallow-
er ruts than conventional wheels, cage
wheels, dual wheels and a conventional
wheel and cage wheel combined.
Cabcraft, which makesthe Yieldwhesel,
admits that it is not the universal answer
to soil compaction. Some farmers have
attempted to use the wheel when pulling
heavy 9raUght implements at low speeds
on heavy soils with no depth control.

Th%t is a recipe for disaster, says Cab-
craft.

The company says that some of the
best results have been obtained where
both the seedbed preparation tractor and
the drilling tractor have been fitted with
Yieldwheels.

There is an enormous range of dual

wheels available with almost as many fit-
51ZE8,

ti tems as there : heel )

MBSt B Equipment Ltd, which
produce the Bettinson ranges of Molfit
duals 204 Clampson heavy duty duals,

says that dual wheels improve traction,
reduce compaction, increase flotation,

improve stablility and reduce wheelslip.

The SIAE recommends that dual
wheels should be separated by at least
one wheel's width.

The design of the Bettinson Clampon
duals allows variable spacing. Each wheel

Yieldwheel: Ideal for low-draught, secondary cultivations at speed. Picture courtesy of

Power Forming.
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consists of an inner frame which bolts
permanently to the tractor wheel. The
outer frame is bolted to the outer wheel
rim, and clamps to the inner frame. The
spacing between the tractor wheel and
the dual wheel can be varied by the way
in which the outer frame is fitted to its
wheel.

Outer frames come in a number of
sizes which allows the distance between
the wheels to be varied further. The
wheels can be spaced up to 32in apart
from rowcrop work. By using wheels
widely spaced, thereis no zone of double
compaction, as occurs when the wheels
are close together.

While much effort is put into reducing
compaction from tractor rear wheels,
front wheels are often forgotten. ADAS
lists tractor front wheels as one of the
worst offendersin damaging the soil.

Dual wheelsfor thefront of the tractor
are gaining in popularity, says Opico UK
Ltd. The Lincolnshire-based company in-
troduced a range of front wheel dualslast
year.

Sizesare available for most tractors —
6.00-16, 6.50-16 and 7.50-18 for two-
wheel-drive models and 10-24 and 11-28
for four-wheel-drive.

“Compaction from the front wheels.
especially when the tractor is fitted with
weights, can be considerably greater than
from the rear wheels, especialty when the
rear wheels are fitted with duals,” says

160

IMPROVE YOUR
DARINAGE

with an AFT 65 tractor
mounted trencher

Turns your tractor into a trencher
in ¥z 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

to the manufacturers.

i |G B § -
e

AF Trenchers Ltd

] Gosbecks Road
R Colchester CO2 948
Tel. 0206 44411

Readers® Enguiry No. 039
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Mike Harley, Opico sales director. " That
iswhy the front duals are becoming popu-
lar, especialy for drilling."

Wide tyres can aso be used to reduce
soil compaction. They come in different
shapes and sizes and the tyre manufactur-
er should aways be consulted to ensure
that the correct typeis purchased. Match-
ing the tyre to the job in hand is impor-
tant — some wide tyres are not designed
for work where there is a high draught
requirement.

TheTrelleborg Twin range is designed
to reduce compaction by allowing the fit-
ting of a single wide tyre to carry the
same load as dual wheels. Trelleborg says
that the advantages of a single tyre in-
clude:

@ Lessstrain in axle bearings.

® In most cases, the tractor remains
within the legal road width.

@ Better manoeuvrability 11 narrow pas-
sages and on headlands.

@ Longer wear life.

@ Better fuel consumption.

@ Lesswhesl slip, hence less soil smear-
ing.

@ Better cleaning.

@ Improved traction.

As well as reducing :
R AR R e o T TNEt S
would not be possible with standard

tyres, says Trelleborg, This is particularly
imporiafnt when arliling, spraying and

ferilising.

The company says that tests have de-
monstrated that more effective use of en-
gine power can be achieved by fitting cor-
rectly inflated wide tyres — particularly
with heavier tractors. The problem facing
the farmer is not necessarily using the
biggest tractor available, but in getting
tyres large enough to convert the power
into effective tractive effort.

According to Undergear Equipment,
the UK distributor of Goodyear Terra-
Tires, more farmers are using wide low
ground pressure tyres on four-wheel-
drive tractors.

compaction, Jead-

When the Terra-Tire was first intro-

duced, it was mainly used on light two-
wheel-drive tractors for spraying opera-
tions. But last autumn's wet weather

e o
WA

paaped .

Heavy-duly front dual whedls from Opico help spread ke load.

made farmers appreciate their use on
large tractors for seedbed operations.

Terra-Tires are not suitable for heavy
draught operations. But once the heavy
autumn cultivations have been com-
pleted, tractors can be fitted with the
wide tyres for seedbed cultivations, drill-
ing, spraying, fertilising ang all field work
unti the crop gets too mgh.

Undergear's Mr John Edwards points
out that farmers should remember that

L R

‘,'
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the ground pressure below a vehicle can
never be less than the pressure in the
tyre. Although the AEA, NIAE and the
SIAE have established a definition of
ground pressure, many vehicle manufac-
turers have not yet adopted the recom-
mended system of measurement.

Farmers should treat with suspicion
any claims made where ground pressure
issaid to be less than tyre inflation press-
ure, he says.

EVEN as printing was being completed
for the July issue of Soil and Water, in
which we wrote that, until recently,
farmers had received little belp in
matching tyres and machines, one tyre
manufacturer at least was taking a step
forward in supplying more informa-
tion to users.

Trelleborg Ltd now provides its
dealers with graphs showing the cor-
rect inflation pressures for its Trelle-
borg Twin tyres under differing loads
at road and at field work speeds.
Farmer-customers should receive a
copy of the apprepriate graph every
time they purchase a Trelleborg Twin
tyre.

The graphs (an example is shown

WATKINS NAYLER & GO. LTD.

Friar Street, Heretord.

‘NAYLER'
RIPPER \

‘NAYLER’
SINGLE SUBSOILER

Telephone 27436112

‘NAYLER'
TWIN SUBSOILER

ROBUST without being a

MAMMOTH DINOSAUR
COMPETITIVELY PRICED

TESTED over many years
throughout the UK, as
well as an our own farm,

We SAVE you anc GET THE BENDS CUT OF THEM FIRST.

Readers Enquiry No. (40

here) have the wheel load oun the vertic-
al axis and inflation pressure on the
horizontal axis. The minimum infla-
fion pressure for the tyre is marked,
and figures along the graph curve show
the appropriate tyre ply rating.

Now we know the correct inflation
pressures alt we need now is to be able
to measure the wheel load easily and to
have tractors fitted with a pump to in-
flate the tyres correctly!
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Tyre construction and selection for

all-year working

THERE are three main types of tyre
available to the agricultural user: Cross
ply, textile-braced radial and steel-braced
radial.

Cross ply tyres are constructed by
laying strips of fabric over each other at
90 deg toform awafer effect. These alter-
nating strips are caled the plies. The
more plies a cross ply has the more
weight it can carry, but this reduces the
flexibility of the tyre.

The cross ply tyre was introduced in
the 1890’s and, apart from improvements
in the materials used to make them, little
has changed. When the sidewall of across
ply tyre is deflected, the movement is
transmitted into the tread area, causing it
to lift off the ground in the centre which
reduces the ground pressure in this area,
but dramatically increases it on the edges.
The lower the inflation pressures,
more marked is this effect.

When the tread bar or cleat of the cross
ply tyre meets the ground, it tries to
bend, but becauseit is a very strong piece
of rubber, and the area of casing behind
the cleat is much weaker than the cleat
itself, the casing distorts allowing the
cleat to move backwards. As the tyre
continues its rotation and the cleat leaves
the ground it flicks back into its original
position. This movement combinedwith
the concaving of the centre of the tread,
not only causes mechanical soil damage,
but is also the reason for the irregular
wear on the treads of cross ply tyres.

Textile-braced radial tyres are con-
structed by taking a single layer of textile
cords and laying it radially from bead to
bead. (The bead area of the tyre being
the area that sits on the rim). This is
known as the tyre carcass and is a very
strong flexible bag used as a container
(inner tube) for the air. Over the top of
the radial cordsis placed a belt of textile
cords caled the bracing.

This form of construction gives aflexi-
ble carcass running on a belt which helps
to reduce movement within the tread
arca, and therefore combats some of the
disadvantages of the cross ply by separat-
ing the functions of sidewall, which needs
to be flexible, from the tread area, which
needs to have more physical support.

The carcass of a steel braced radia is
similar to that of a textile radial, but the
significant difference isthat that the brac-
ing plies under the tread are made of
steel. This type of construction wasintro-
duced by Michelin in 1946 initialy to
build car tyres, and subsequently most
categories of tyre, including more recent-
ly a comprehensive range of agricultural
tyres.

Steel bracing works in the manner of a
tank track with pneumatic suspension,
and hence movement of the tread is vir-
tually eliminated and the load is spread

Soil and Water Volume 11, No. 4 October 1983

very evenly over the contact area of the
tread.
Sdecting tyresfor LGP work

Most tyres currently on sale for LGP
work are cross plies. The varieties which
can transmit torque and cope with road
work are high ply rated, "stiff* walled
tyres, which cannot be run at low infla
tion pressures, and hence, for the reasons
stated above are not very effective for
this application.

The only cross ply tyres which are in
any way effective for LGP work obtain
their flexibility by having a very low ply
rating and therefore their application is
very restricted as they cannot successfully
transmit torque or be used for road work
due to their susceptibility to damage and
punctures and poor wearing characteris-
tics. They also have the drawback of
being very expensive.

They achieve a large contact area in
oart bv having a verv wide cross section,
so although they reduce crop damage and
compaction compared with narrower
cross ply tyres, such damage that they do
inflict is over asubstantially greater area.
They also have the disadvantage of sub-
stantially increasing the width of the
machine to a point where it can exceed
the legal limits when on the-road.

Textile radials potentially have a num-
ber of advantages over cross ply tyresfor
LGP work, but as none o the manufac-

Vit

turers of this category of tyre will sanc-
tion inflation pressures below 12 psi, this
effectively precludes them from consid-
eration for LGP work.

With the advent of steel-braced radials,
it has now become possible to consider
the radia tyre for LGP use. Because of
the steel radial's capacity to carry more
weight size-for-size than the textile ra-
dial, careful selection of the right tyre for
the machine has enabled many farmers
and contractors to use steel radials at
single figure inflation pressures. This en-
ables them to produce ground pressure
figures comparable with the specialised
LGP cross ply tyres but without the dis-
advantages of the mechanical compac-
tion. Furthermore, the steel radia
achieves a large contact area with the
ground by having an extended contact
patch rather than the case of across ply,
which relies on its exceptional width.

Low ground pressures can be achieved
with a steel-braced radial of substantially
smaller cross section than its cross ply
counterpart, thereby increasing the ver-
satility of the machine enabling it to be
used on the same tyres all-year-round.
With a suitable adjustment of pressures,
a spraying tractor can also be used for
cultivations and trailer work without the
expense and inconvenience of changing
tyres and wheels.

A further advantage to this system of
obtaining low ground pressure is the low
cost. Tn addition to the versatility of the
steel radial system their initial purchase
price is often substantially less than spe-
ciaised cross ply tyres.

growing sector of the farm tractor fleet.

THE ADAS tyre calculator makes the job of matching the tractor, trailer or implement
to the best tyre size to reduce soil damage, a simple one. Not only does the slide calcula-
tor indicate correct tyre size and infiation pressure, it also providesinformation ort the
optimum amount of ballast required for efficient working.

The calculator doesn't only deal with driving wheels — it can be used to select lyre
sizesand pressuresfor trailers and implements. This is particularly important asADAS
lists slurry spreaders, trailers, sprayers and roof harvesters as some of the major cul-
pritsin causing soil damage. Unfortunately the calculator does not deal with tyre selec-
tion for unequal wheeled four-wheel-drive tractors, which make up an important and

The calculator is available for f2. 00 post free from MAFF (Publications), Lion
House, Willowburn Esfate. Alnwick, Northumberland NE66 2PF.
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Inter -Drain machines
FOR THE NEED OF THE LAND

1

1716T Trencher

THE BEST PERFORMERS IN THE GROUND
-NARROW OR WIDE TRENCH

— TRENCHLESS, SINGLE LEG, TWIN LEG OR
V CONFIGURATION

— COMPREHENSIVE STANDARD PROGRAMME

1614P Plough Laying Tiles

Trenchers Trenchless

16121 1621P 213 Hp 20 ton
17161 2024P 256 Hp 25ton
17217 2032pP 320 Ho 30ton
18241 2043P 430 H 36ton
20301 Range of secondhand machines available

LET US PROVE TO YOU THAT AN INTER-DRAIN IS WORTHWHILE

Please contact

J. Walker 0507 603872
E Martin 08484 24

J. Van der Stelt 06593 312

Inter-Drain Ltd Kirconnel. Sangquhar, Dumfriesshire, Scotland DG4 6RU

Telephone:(06593) 312 0or 533  Telex 777534
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Maintaining access by specialist vehicle

Richard Price of Heightcourt Lid Was
one of the first to take the low ground
pressure vehicle out of its specialist
winter-only role and make it into a
multi-purpose vehicle for use through-
out the growing season. He puts for-
ward the prosand cons of different low
ground pressure systems.

Modern arable farming methods require
repeated applications o fertilisers,
chemicals and granules to be made
throughout the lifecvcle of arable mono-
culture cereals and oilseed rape. The sub-
seauent réduction in break crons has led
to an increase in chemical usage to con-
trol both weeds and diseases.

Current practice is to plant fields in-
completely, leaving tramlines every 12
metres or so. These provide accessto the
crop and are a great help in achieving
accurate distribution of materials, greatly
reducing the possibility of driver error.
Before the advent of tramlines, applica-
tions were often made in haphazard criss-
crossing patterns which led to slight dam-
age over a relatively large proportion of
the crop.

The limitations of the tramline system
become apparent when they are used for
repeated applications through the winter
months. Conventional tractors have an
al-up weight in excess of three tonnes
and can cause massive damage when used
m soft ground conditions. In wet winters
the necessity for applying chemicals can
lead to deep rutting of the soil leading to
tremendous soil structural damage. This
in turn resultsin lower crop yields. dam.
age to harvesting equipment and a re-
quirement for remedial cultivations fol-
lowing harvest.

The limitations of standard tractor-
mounted application equipment used in
intensive cropping systems were not
widely recognised until 1980 when higher
chemical usage coincided with a run of
wetter winters. In autumn 1980 the first
national low ground pressure demonstra-
tion was held at Milton Keynes. Many
weird and wonderful creations were on
display showing various methods of re-
ducing the ground pressure of chemical-
carrying vchicles. The yardstick figure of
Spsi (0.345 bar) ground pressure was
found to give an acceptable performance
on most soil types.

Two different approaches to achieving
these levels of ground pressure have be-
come apparent. Either a conventional
tractor or utility vehicle can be equipped
with oversize tyres to reduce ground
pressures ar a completely new vehicle
may he developed with a low overal
weight.

Increasing tyre area has many attrac-
tions:

@ Use of existing prime mover with
proven reliability and versatility.

Soil and Water Volume 11, No. 4 October 1983

U s eof normal spread and spray units.
@ Lower initial cost since secondhand
units can be used.

@ Vehicles may be retained for their ori-
ginal purpose.

The disadvantages are as follows:

@ Low ground pressure tyres are expen-
sive and easily damaged.

@ Soil structural damage caused bv usine
vehicles in unsuitable ground conditions
has been found to be linked to the overall
weight of the vehicle as well as to the
actual ground pressure that it exerts on
the soil surface. Using wide tyres may re-
sult in larger areas of crop being damaged
by the passage of the vehicle.

@ Linkage mounted sprayers and spread-
ers are overhung and require counter-
balancing to maintain stability.

@ Such vehicles are not stable at speeds
required for high daily outputs.

@ Tractorsfitted with wide tyres may be
too wide for legal road use.

@ Reliability of standard vehicles fitted
with oversize tyres may be reduced by
overloaded wheel bearings.

Reducing the ground pressure of an ex-
isting vehicle has many attractions for the
farmer with limited resources, and those
situations where only occasional winter
applications of agrochemicals are re-
quired. Such vehicles will cause unaccept-
able crop damage if used repeatedly in
tramline systems of Croooine.

Achieving low ground pressure without
the use of wide tyres, by reducing loaded
weight to a minimum, has the following
advantages:

& Low vehicle weight means narrow
tyres which approximate to tramline
width.

@ Specially-designed lightweight vchicles
can have suspension systems which allow
higher working speeds.

@ Higher power to weight ratio means
better field performance.

@ Narrow tyres = narrow overal width
= casier road transport.

Lighter overal weight means lower
energy use.

The disadvantages are:

@ Reduced payload means more refilling
stops.

A range of wheel options is offered for the Chaviot from Heightcourt.

Vi -y

@ Specialist vehicles produced in low
numbers will inevitably be more expen-
sive.

In situations where repeated passes
have to be made through a crop, this
approach will be greatly superior.
However, to ensure maximum output
from a lightweight machine a secondary
field filling system is required and be
cause o the high purchase cost of special-
ist vehicles, they will only be attractive to
the larger farm or contracting business.

The Chaviot was therefore designed
aong these principles and includes:

@ Diesel power unit.

@ Road legal with a high top speed.

@ Adjustable track width.

I Useful payload over one tonne.

® Four wheel braking for safety on
slopes and at high speeds.

@ Low centre of gravity for stability at
speed.

® Good ground ciearance to cut down
crop damage at later growth stages.

High clearance

Despite al the above-listed features, it
was felt that the vehicle's potential could
be greatly increased if its working season
could be made longer. A simple conver-
sion kit consisting of rowerop wheels and
patented, variable height, front axle de-
sign alow the vehicle to be raised by 6
inches giving a total of 22 inches clear-
ance. With the addition of a flat under-
tray and crop dividers the Chaviot can
work in crops from planting to harvest
with the minimum of crop or soil damage.

Such a vehicle can replace at least one
tractor in the farm's fleet. Work rates are
between 100 and 200 acres per day and
vast annual acreages of 10,000 or more,
can be treated by one machine. The
effectson the running o a large arable
farm are impressive. Day to day manage-
ment is made easier since there are now
many more days when spreading and
spraying operations are possible. Because
the risk of rutting in fields is reduced.
damage to implements used in subse
quent operations is also reduced and the
annual ritual of subsoiling the tramlines
becomes a thing of the past.
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Our Gravel Cart doesn't
fall down on t_h.? job

[ ST S
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@ SUPERB MANOEUVRABILITY @® GOOD TRACTION

@ UNMATCHED STABILITY @® STRONG CONSTRUCTION
@® 10 TONNES PAY LOAD @® HIGH POWER TO WEIGHT RATIO
@ COMPLETE LOAD DISCHARGE EVERYTIME @ AVAILABLE AS CHASSIS CAB

David Moreton Engineering Limited
WELSH RD. OFFCHURCH, LEAMINGTON SPA, WARWICKSHIRE. Tel.{0926) 613737

MOVE FAST SUBSOILING?
WITH SCHAAD DUAL WHEELS PROB L EMS?

WHATEVER THE OBSTRUCTIONS

USING OUR HEAVY-DUTY RIMS, — MOVABLE OR IMMOVABLE —
SPACERS AND CLAMPS. — KNOWN OR UNKNOWN —
THE
HD TYPE SIZES 34IN. AND 38IN.

FROM £456.50. WILL COPE

&

Part of frame removed to show legs in tripped position
INDEPENDENT VIDEQ REPORT MADE

BY NIAE AVAILABLE (VHS)
REKORD SALES (G.B) LIMITED, F. A & J. JONES & SON (ENG) CO. LTD..
MANOR ROAD, MANGETTER, ATHERSTONE, WARWICKSHIRE, CV§ 1R NORTH SCARLE, LINCOLN
TELEPHONE: {082 77) 2424. TELEX: 342329 TEL: SPALFORD (052 277) 224
Readers® Enquiry No. 043 Readers’ Enquiry Ne, 044
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Regoring land toagriculture

A casefor theuseof imagination, outlined by Nell Bragg of the Field Drainage
Experimental Unit, Cambridge.

NCE 1978 the Ministry of Agricul-
Sjjre's Field Drainage Experimental

nit has been employed by the
NCB to investigate and solve land drain-
age problems of reinstated open cast coa
sites. It would have been totally wrong if,
in that period, we had considered only
drainage, and ignored soil stripping, stor-
age, replacement, cultivation, cropping
and long-term management.

Problems in restoration of mining sites
include the variable type and nature of
the soil which overlies the mineral before
extraction. When is the best time to
handle the soil, how best should it be
stored, should any treatment be applied
toit in storage, and what changes, chemi-
cal, biologica and physical will take place
n storager’

Further problems &€ produced by the
type and size Of machinery available to
move the soil. The site contractor wishes
to use the most economic plant (often the
largest and heaviest), but there is an
argument for handling the soil as de-
licately as possible and not compressing
or destroying its inherent structure.

Management o the land immediately
after reinstatement, with its long-term
futurein mind, is receiving most research
attention at present. But it must be ques-
tioned whether priority should not be
given to the first two problem areas.

At present, there appears little possi-
bility of substantially altering the contrac-
tual stages of extraction and restoration

iy Ve

Subsoils and topsoil ore replaced on restored sites with the help & a

and the equipment used. Although there
can be much debate on whether draglines
are better than motorised scraper boxes,
in the end one hasto start from the point
where the land is handed back from the
Contractor for agricultural management.

It is here that the current concents of
management practice and treatment of
thereinstated land need further examina-
tion. First, we need to accept that by hav-
ing physically moved the soil, it no longer
has a direct refationship to adjacent un-
disturbed ground. That is not to say that
it necessarily has lower cropping poten-
tial, given correct management.

Better yields may be obtained than
those on adjacent land, particularly if the

Excessive wheel rutfing on a restored site, prior fo the installation & underdrainage.

e
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motor-scraper.

limitations of the undisturbed ground
have been corrected in the reinstated
soils.

A case in point is where clay subsoils
can be replaced using sandier material
which may have formed part of the rock
overburden (normally inaccessible} be-
fore mining.

In thefirst five years of management or
aftercare, the aim at present isto get sites
reasonably fit for agriculture asquickly as
possible and to take hay or silage cuts or
graze to obtain some economic return.

Without careful management, this may
be detrimental to the long-term aim,
which should be to develop the soil toifs
maximum potential. A management
strategy which aims to develop the poten-
tial of an inherently limited soil to a far
greater level istherdfore of primeimport-
ance.

Grass is the crop presently considered
the most suitable to improve soil struc-
ture, provide ground cover and yield an
economic crop. Grass can only help,
however, if it can root successfully in the
soil and if the associated biological agen-
cies are present to incorporate the orga-
nic matter and create smaller, more
stable soil aggregates.

It must also be questioned whether the
most productive agricultural grasses pro-
duce such vigorous root systems as less
popular grasses. Therefore it may be
moredesirable in the first five yearsafter
reinstatement to grow crops with more
adventurous root systems, and disturb
the soil biologicaly.

Plants such as chicory, lucerne, sweet
clover, tree lupins and alders have such

23»
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e,
Sandards

Otherswould hke toseeltsfuneral

Buy Norflex plagicland drainage pipe-
thléme]Q’l Stalrj\dard pipe. PP
And kegp your sandards as high asthe klte

Norflex Limited, Nelson Road.
Nelson Industrial Estate. ex
Cramlington, Northumberland

NEZ9BE Telephone (0670) 716121 BEST IN THE LAND
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root systems, but some of them are of lit-
tle or no value as an agricultural crop.
Even so, the first years should concen-
trate on soil development, a process
which took at least 10,000 years before
mining.

Soil development should be the aim of
cultivations and drainage in the first
years. Drainage is necessary initially to
curtail the risk of erosion and then secon-

already disturbed profile. Where neces-
sary, chemical control of weeds may be
used in grass swards.

There is aso the choice of using tines,
discs and harrows for reseeding, al of
which have the advantage of not turning
up raw undeveloped materia to the sur-
fam, and hence requiring even greater
effortsto be made in establishing the next
sward.

The options open to us makeclear that
there are basic research aspects which re-

Vi -

quire attention, though and discussion.
We must not assume that the state of the
art isfinal. We must be forward-thinking
and be prepared to try new concepts and
ideas in the restoration of land after open
cast workings.

Finally, | wish to add one thought preo-
voking quote from the explorer Sir R. F.
Burton (1893);'Moreover, Desert Views
are eminently suggestive, they appeal to
the future, not the past; they arouse be-
cause they are by no means memorial'.

darily to provide a positive connector for Strip-seeder sowing direct into a piereer Sward on a restored site.

secondary treatments of either moling

and subsoiling, or hoth.

Normal agricultural design philosophy
is inappropriate as sites usualy respond
as paved area catchments in the first
years. Allowance must therefore he made
for thisin designing schemes. The secon-
dary treatments are aimed at re-routing
the water, dowingits movement from the
site and curtailing the erosion risk. They
also provide fissures for plant root estab-
lishment, which in turn leads to a build-
up of more organic matter in the soil, in-
creased biologica activity and acceler-
ated structural development of the sail.

The plough, like grass, appears often
as the well-tried and only option for the
reinstated site. There are alternatives,
such as the strip-seeder which alows
seeding direct into the pioneer sward, ...,
thus maintaining some ground cover and R .
reducing further disturbance in an . ... Fd

SIMBA — A CALL WILL GET YOU FRIENDLY FREE
ADVICE, ANDWHO KNOWS, WE COULD SOLVE YOUR
PROBLEMS.

SIMBA MARK 7 ROOTER. THE PROBLEMS?

* Compaction at depth. * Root cutting. * Stone loosening. * Rooting
overburden. °Virgin Land aeration. *Compacted soils
Restoration o coal sitesand quarries. * Land reclamation. * |deal
for cutting roots under-ground. * For forestry and jungle clearance.
* Shanks 75 x 330mm x 1500mm x 1800mm long. * With wings or
without. "Wings three widths — 275mm — 350mm — 400mm.
.. * Capable of working from 300mm down to 1112mm deep. * Full
range of Subsoilers for tractors 701500 HP — Single beams —

% double — triple and 4 beams. * Mole Drainers one, two or three

legs.

MARFK 4E DISC I'LOUGH H F I0W
* Ideal for traw ncorporation 3 127 ¢eep first pass.

*ideal fc tand reclamation f coal sites, quarries,
virgin fand, 1 nd restoration, cutling frash in jungfe

Clea , making dirt road ways.
“Full range of Nis He ot 50 {g¢ t 450 Kgs
blade weight.

* Springtine Cultivators. > ¢ it 3 Cultivators.

* Scrapers. * Land Planes.

S|MBA MACHINERY LIMITED, Waoodbridge Road, Sleaford Industrial Estate, Sleaford, Lincs.

Tel: (0529) 304654 = 304504 = 304679. Telex: ROBCO G 377569

Readers” Enquiry Nu. 046
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L aying pipes en France

AVISIT tothe Frenchnational
drainage demonstration proved
fascinating for Mike Sauii. There
was a most pleasant atmosphere
with no competition between
exhibitorsto produce the most
novel display or the most brightly
painted machine. No quibbling
over plastic or clay, and, not
surprisingly, notoilets! It snay be
an obvious statement, butthe
demonstration was typically
French, it wascasual, carefree
and enjoyable, and, judging
fromtheinterest of thelocal
farmers present at thesmall site
near Le Touquetin N.E. France,
a success, albeitin a different
manrier fromthe British
counterpart.

LUestmac

HIGH SPEED ROTARY DITCHER

Movingforward continuousiy the
WestMag Rotary Ditcher Can clean out
ditchesat 1m.p.h. — immensdy faster
than bucket type cleaners. Makes
ditches too! Throws spoil to the left or
right, or places it by the side. Designed
for farms, forestry and highway
maintenance, it's a big money saver
forfarmersand contractors.

gEStTEgg HAI';‘HI!EBY & EQUIPMENT Ca.__,
ept, Y, lvybridge, vort PL21 .
Tel: 07554 237& 4 oE2
Also at King's Lynn, Norfolk and
Munathor, Kinross, Taysige.
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HE different concept and aim of the

French event stems from the roleand
objectives of the sponsoring organisation
— theSyndicat National Professional des
Entrepreneurs de Travaux de Drainage
(SNPETD). The organisation comprises
the principal drainage contractors in
France, and has the objective of promot-
ing land drainage, and improving know-
ledge and raising standards of workman-
ship. Not every contractor can become a
member of the “syndicat”. Potential
members are invited to join, and after a
trial period they are only elected as full
members if they meet the high standards
that are demanded.

This 14th National Drainage Event is
the major event in the SNPETD prom-
otional calendar and it is coupled with a
conference on the preceding day. The
demonstration is smaller than the Far-
mers Weekly event but concentrates on
selling drainage to the farmers of a par-
ticular area rather than selling specific
products to the drainage contractor.

Operator Training

The CNFPED had a display at the
event and isan organisation that the Brit-
ish drainer could pay attention to. It runs
a training centre for operators with a
staggering 120 four-day courses per year.
on machine capabilities, lascr use and
maintenance of quality work. The fund-
ing of this body is through a State tax of
1.1 per cent on the wages a contractor
pays to his team. This can only be reco-
vered if the contractor sends his staff on

CFNPED courses. Such an arrangement
obviously encourages the contractor to
educate his staff.

Machinery on Show

The demonstration is controlled by
guides with loud-hailers who take the
assembled company around the site ex-
plaining the use of various trenchers.
backacters and trenchless machines. and
more importantly stressirlg  overall
scheme design and the use of filters,
adeguate connections and pipe size/
gradient and spacing relationships.

On the silty loam soil of thesite, it was
interesting to note that al pipes laid were
plastic and sheathed by Cocowrap filter.
Laterals were at 15-20m spacings with no
permeabie fill and there were no wheeled
excavators on show — hence minimising
the risk of compaction.

One particular machine caught my eye
On show for the first time in France was
Steenbergen Holland-drain's  Delta
Plough. This caused quite a stir among
the drainage professionals and one
amost had tofight to jump into a profile
pit after the machine had been demons-
trated. Mr Steenbergen uses the machine
as a deep worker for use where there are
no trees and few stones or boulders.

The idea itself looks right and with its
'V' formation it could be likened to "a
double sided Paraplow". As long as it
does create relatively permanent fissures
above the pipe it could be a useful tool.
Mr Steenhergen recognises that trials on
the machine are needed, but he has spent

Extra traction for #he trencher is provided by the Draineuse rotating strake attachment

2

powered by éts own diesel engine.
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time with Gordon Spoor perfecting the ~ Weekly event but one that astrong con-  Vee-shaped frenchless Delta Plough from
machine and looks to the four machines  tractors' organisation in this country  Steembergen is designed to create fissures
now operating in Holland to help sell the  should encourage. It wouldcertainly help  above the pipe with minimal surface d s

idea. drainage public relations. turbance.
Across the Channel . ’%‘tég

There were about twenty Britons at the A
event soaking up the sun and enjoying - j
drainage French style. They included a . -
party of ADAS officers under the lead-
ership of Colin Brown. Colin is a great
fan of the French National Demonstra-
tion and he applauds the involvement of
local agricultural colleges and Chambers
of Commerce to promote drainagein anv
one area.

He told me that each vear the Syndicat
identifies an area of drainage need and
sends out personal invitationsto farmers,
consultants and colleges, aswell asto loc-
d and national Government representa-
tives to attend the demonstrations. If
thereisno suitable contractor availablein
the vicinity, a Syndicat member —
perhaps from same considerable distance
away — is brought in for a period of
twelve months or so. During this time
locd contractors are trained and encour-
aged to expand so that they can eventu-
ally take over. Colin prepared areport on
the 1979 French National Drainage de-
monstration and if anyone wants more
details he can be contacted at the Wol-
verhampton ADAS office.

Congratulations then to the French —
a different approach from the Farmers

w

You're pounds better-off
with Lamflex.

It's made to British Standard 4962, and avail-

able in4 sizes with a full range of fittings,
To find out more about Lamflex, complete

the coupon or contact Critchley .

Bros. Ltd, Brirmscombe, Stroud,

f GL5 2TH. Telephone Brimscombe

j (0453)882451. Tolex 43194, VNN

Fwant to know more about Lamflex. Please send me details. l

Lamflex |and drainage tubeis made from
WC snit's poundslighter thanconventional 8
clay drains. So muchlighter infact, that one §
nman adonecan handle acoil d 150 metres— §
theequivaentd about 450clay tiles.
Thesavingsinlabour costsare obvious §
That'swhy leadingdrai nagecontractors
whocan't or won't use anything but the
best insist on Lamflex, Not alwaysfor its N
price but for itsconsistently high quality, a courte

ous -

Name
serviceand, not least, for thevauable advice and G::pany l
practical hel pthat you expect from al eading British ddro I

manufacturer. o
Lamflex isstrong, easy to handleand very efficient.

| |

""" ‘ Member of the Plastic Land Drainage Manufactuters Association
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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 designs
and high working speed cut your costs still further.

HOWMT WORKS

The Impact Mole is driven by compressed air at 6 kg/cm? 185 psi). A striker, reciprocating inside the
Impact Mole, hits the inner face of the front of the body and pushes it forward, creating the bore. Friction
between the body surfacesand 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 effort-

“*%IN TO32 IN DI AVETER
APPLICATIONS

The Impaer Mole is designed to punch horizontal, inclined or vertical bores (dead-end or through) in
compactable, 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) intertunnel bores and for
loosening consolidated materials.

Some of the many applications of the
Impact '‘Mole'. ..........

Horizontal baring for service ducts, cables, Vertical boring for formation of Inclined boring for ground anchors,
drainage, efc. up to 800mm diameter, sheet piling, pasts, gevlagical fand stabifisation, etc.
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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Reclaiming the hills

Theam of hill land reclamation isto provide better quality pasture
for livestock. Dr P. Newbould, deputy director of the Hill Farming
Research Organisation, outlines some reclamation methods.

ILL SOILS are acid, low in avail-
H able nutrients, high in organic

matter and often have poor
physical condition, being either very
stoney or excessively wet. If accessible,
and given a plan to utilise enhanced pro-
duction of higher quality herbage with
livestock, it is possible. at a cost, to im-
prove most hill soils.

Methods range in cost and speed of re-
sponse from the erection of a fence and
grazing control alone, through the addi-
tion of lime and fertiliser and the applica-
tion of herbicides and the sowing of seeds
by oversowing, to cultivation and com-
plete resowing, sometimes in the latter
case with drainage too. lrrespective of
the method adopted afenceisessentia to
keep animals in or off the improved pas-
ture so as to optimise its management.

On deep peat soilsin wetter regions of
the countrv the native vegetation is of
such poor quality that increased intensity
of grazing alone has little effect on her-
bage quality. The reclamation procedure
recommended for these soils is destruc-
tion of the existing vegetation by burning
(when this can be conducted safely), or
cutting, or heavy grazing by cattle.

The application of 7t/ha magnesium
limestone corrects the acidity and ideally
this should be applied in autumn prior to
a spring sowing date, together with
ground rock phosphate giving 30/40kg P/
ha. In spring, following the application of
NPK fertiliser to give 40kg N, 40kg P
and 80kg Klha, a seeds mixture of 3kg
white clover (2kg NZ Grasslands Huia
and ikg Si00 or $184), 24kg ryegrass
(8kg Gremie (VE), 8kg Animo (1), 8kg
Melle (VL) and 9kg Timothy (4.5kg Scots
(E), 4.5kg Erecta RvP (E) is broadcast
per ha, the white clover seed having been
innoculated with Rhizobium just prior to
sowing.

On drier sites it is advantageous to
change the Timothy component of the
grass seeds mixture to Cocksfoot (4.5kg
Trifolium (E), 4.5kg Prairial (L) per ha).
The letters behind the grass varieties re-
fertoflowering date: VE = very early. E
= early, | = intermediate, L = late and
VL = very late.

It often helps to tread the seeds into
the surface peat by driving a flock of
sheep over the paddock. No further cul-
tivation isrequired since lack of water for
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Reclamation: Before (right) and after.

germination is rarely a problem in these
situations. Provided drier knolls are
selected for treatment, drainage isnot re-
quired, but in some circumstances a few
open surface ditches made with a Cuth-
bertson or similar plough are advan-
tageous to remove excessive surface wa-
ter. Thisis particularly important to re-
direct the flow of water from high unim-
proved parts of the hill should this im-
pinge on the area to be improved.

On brown earth soils in drier parts of
the country most of the methods of re-
clamation can be applied: the selection of
a particular method will depend on the
nature of the existing vegetation, the
availability of finance and the urgency
with which the improved pasture is re-
quired.

For complete resowing, cultivation by
rotavator is required to break up the sur-
face mat of organic matter and mix it with
the underlying mineral soil and with the
lime and phosphate which are usualy ap-
plied prior to treatment, the existing
sward having been killed by Gramoxone
or Round-up. After application of the
compound fertiliser and seeds, it is often
advisable to roll the area to firm the
seedbed and to conserve moisture.

For hill soil types (podzols and gleys)
lying in potential productivity between
the poorest (deep peat) and best (hrown

earth), similar methods can be used, the
degree of disturbance by cultivation de-
pending on the moisture status and acces-
sibility of each site.

Irrespective of soil type, careful after-
management of the improved pasture is
essential. Every attempt should be made
to prevent the grass heading and care
should be taken to avoid overgrazing in
autumn and at too early a stage in spring.

Additional nitrogen fertiliser (40kg/ha)
may be required at the start of the first
harvest year. Thereafter provided main-
tenance applications are made of lime (2-
3 t/ha ever 4-3 years depending on rain-
fall), phosphate (40kg P/ha) and potas-
sium (60kg Wha) every 3-4 years, nit-
rogen fixation by white clover and the re-
turn of nutrients recycled through the
grazing animal should enable the im-
proved sward to obtain sufficient nit-
rogen.

Soil samples should be analysed to test
for the adequacy of suppliesof cobalt and
copper for grazing sheep and, if neces-
sary, salts of these metals can he added.
However, such additions are not always
completely effective and it is better to
keep a careful watch on the health of
stock, especially lambs, on recently im-
proved pastures and to use proprietary
prophylactic measures for the livestock if
necessary.
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Readers' Enquiry No. 050

AGRICULTURAL
ENGINEERS

M T SELF-PROPELLED
GRAVEL TRAILER

A 13 tonne capacity, self-propelled
articulated gravel cart with 4 x 4
wheel drive. Driven by Ford 8210
power unit producing 125hp at 2,100
rpm. Sixteen forward gears, 4 re-
verse, with high and low gear
change on the move. Differential
lock on all four wheels, hydrostatic
steering to give 42 deg of articula-
tion, with a high or low level dis-
charge convevor. Cab-mounted
hydraulic controis for all hopper dis-
charge functions.

We also have a full range of all

e PRs i G ers. MT Agricultural Engineers,

es an ipe hand- . : -
P Unit 5, industrial Estate, Chelmsford Road, Dunmow, Essex, CM6 1HD.

ling equipment. .
For further information contact: — Telephone: Great Dunmow (0371) 4060

Cranfield

FORTHCOMING SHORT COURSES:

IRRIGATION: PRINCIPLES & PRACTICES
13-15 DECEMBER 1983

AERIAL PHOTOGRAPHIC INTERPRETATION
13-15 DECEMBER 1983

FIELD DRAINAGE: PRINCIPLES & PRACTICES
3-6 JANUARY 1984

SOIL MANAGEMENT
3-6 JANUARY 1984

REMOTE SENSING INNATURAL RESOURCE SURVEYING

3-6 JANUARY 1984
(This course has been accepted for inclusion in the Institutionof Civil Engineers "Guide to continuing education

courses for civil engineers" forlevels PE1 R PE2)

FORFURTHERDETAILSOF THE ABOVECOURSES PLEASE CONTACT:

MRS PAM COOK
PROFESSIONAL DEVELOPMENT EXECUTIVE
(ROOM 150)

Silsoe Cdlege

SILSOE BEDFORD MK454DT
TEL: SILSOE (0525) 60428 TELEX: 825072 CITECH G
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DRAINAGE
IN
DEPTH

PUT TWO university lecturers together,
both experts in their field, and they are
amost bound to come up with a pretty
comprehensive textbook on their subject.

Land Drainage: planning and design of
agriculiral drainage systems, by Lambert
K. Smedemaand David W. Rycroft, pub-
lished by Batsford at £19.95, is a modern
comprehensive text at university level.
The authors have the necessary back-
ground to put the theoretical soil physics
and chemistry of land drainage into a
practical context.

Lambert Smedema is a member of the
civil engineering department at Delft
University, the Netherlands. He was edu-
cated at Wageningen University, the
Netherlands, and Cornell University,

USA, and worked for 13 years as a pro-
fessional engineer on irrigation and
drainage projects in Europe, Africa, the
Middle and Near East and South
America with the consulting firm Ilaco/
Euroconsult. He was visiting senior lec-
turer at the University of Nairobi in 19771
78 and is a frequent consultant for FAO,
the Netherland government, and en-
gineering companies on  overseas
projects.

David Rycroft lecturers on soil physics
and land drainage to postgraduate
students in irrigation engineering at
Southampton University. He wasformer-
ly a lecturer at the NCAE, Silsoe, and
was a consultant with the firm of Sir M.
MacDonald and Partners, working on re-
clamation and drainage of large irrigation
schemes in Irag and Somalia

Dr Rycroft began his involvement with

land drainage in 1967 when he started a
three year study of water movement in

eat covered mires in Scotland. He fol-
owed thiswith the post of deputy head of

the Ministry of Agriculture's Field Drain-
age Experimental Unit.

The authors treat land drainage as a
field of applied soil physics and applied

hydrology. The book cover al the major
drainage problems:

@ groundwater drainage and water table
control.

@ surface drainage of sloping and flat
lands.

@ shallow drainage of heavy land.

@ drainage for salinity control in irri-
gated land.

@ drainage and reclamation of polders.

@ drainage for seepage control.

@ main drainage: design discharges, can-
al design, outlets.

The book's treatment of the subject is
designed to give the reader a good under-
standing of what goes on physically and
chemically in the soil and on the land dut-
ing the stages of different drainage pro-
cesses. The am is to help the reader
appreciate the many factors and inter-
relationships that need to be taken' into
account in diagnosing drainage problems
and preparing their solution while being
aware of the reliability and limitations of
the existing theories and formulae.

Thetheory is backed by extensive prac-
tical application, so the book is equally
suited to the student and the drainage
professional.
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Pog toRABE SALES,
watveare Overseas Limited, Wes WiltsTrading Estate. B raymer [
Westbury, WIltS BA13 4JY.

BE PLOUGHS

increase your performance /|

Conventionals, reversibles, semi-mounted models, and a good
choice of mouldboards . . . they're all in the RABE range.

Use a RABE split mouidboard and you can
reduce friction and increase your performance
by up to 25%. Farmers throughout the U.K. have

Readers® Enquiry Nu. 052
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Please rush me details of the RABE range of ploughs
B (BLOCK CAPITALS PLEASE)

Plaase tick

proved it. Unbestableat ploughing sticky clay B Mame e e s

soils. Excdllent at burying trash and weeds. 1, d:‘”
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Student [
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appropriate box.
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GRAVEL MOLE DRAINAGE WHAT ISIT?

Gravel Moledrainageisessentially mole drainage where the molewall issupported against collapse and
erosion by an insert or permeabl e gravel through which the drainage water flows. It can aso be regarded
asamechanical method of installing French drains close together while at the same timeloosening the soil
overhead and between the drains.

AMACHINESIN ONE

"GEITH" Gravel Tunnel Mole Plough provides owner with four machinesin one (a) asa Gravel Tunnel
Machine (b) asaHeavy Duty Mole Drainer (c) asa Heavy Duty Subsoiler (d) asacable/pipe laying
machine.

“GEITH” GRAVEL TUNNEL MOLE
PLOUGH THE POSITIVE MOLE
DRAINAGE SYSTEM

—HOW IT WORKS —

: (4 L
R A A T R I R R A =-:.' [
- a \ & . ot N PN

. 1

Y EXISTING e LY

ON W POROUSFILLING 1.

& GRAVEL FILLED MOLE YRk

1
* ‘ ¢ .’-'{
v .° + & FURROWED TOMAIN W& ggﬂﬁgggésﬁgg% nsuT O EXISTING L
©Q . ' . MAINDRAIN <. .-
0w U DRAINATRIGHT ANGLES ™. . CUT BY COULTER LEG A

GEITH

Mole/Subsoil Tube-Cable
Laying Plough

Can have various attaphments added
to perform all above jobs i

One basic unit

P. F. DOGGETT eneinesrine) LTD.
(THE UNDERGROUND MAN)

ENGLAND SCOTLAND WALES IRELAND
GEITH ECCLES TILLICOULTRY TREDEGER SLANE
MANCHESTER CLACKMANNANSHIRE GWENT Co. MEATH

WORK S. TEL: (061) 7891724 TEL: 50179 TEL: 35713572 TEL: 041 24143
o TELEX: 668217 TELEX: 777695 TELEX: 497380 TELEX: 24552



You can fool some of the people dl of thetime - but don't
try it on farmers.
They know that 3inch clay tiles cany twice as much water as 60mm plastic tubing - so a claywar
drainage scheme can last twice aslong.
But some salesmen will try to tell you that because 80mm plastic isa fraction bigger than
3inch tiles, it will carry more water.
Like so much sales patter, that is quite ssimply untrue — and there are Ministry
figuresto proveit.
Ona1in 200 slope, for example, 3 inch tiles cany 18,500 gallons of water more than
B0mm plastic — each and every day o the year.

fb%“é;‘ﬁéiW Thisis because the / “F
60 corrugations in the
FLOW CAPACITIES OF LATERAL plastic tubing cause
50 [~ — DRAINAGE PIPES ON GRADIENT what the boffinscall /
" OF 1in 200 "hydraulic roughness':
in farmingterms, this
0 CORRUGATED means the water can't
PLASTIC flow aseasily.
20 F
10 .
On steeper gradients the
comparison I's even more striking, as the charts
NOMINAL DIAMETER B0mm 75mm show: a 1in 100 the differenceis nearly
FLOW CAPACITY 25,000 gallons a day, and a 1 in 20 the advantage to
gnouu 'Exumm isa staggering 60,000gallons a day.

S0 when you choose clay tiles, you won't just get a

ROW CAPACITIES OF LATERAL ) !
strong, proven, long-lasting, vermin proof,

— ~ DRAINAGE PIPES ON GRADENT ———

g0 |- — OF 1in 100 chemically inert, British product: you'll also get one
50 b which Shl%{S more water fromyour land.
40 CORRUGATED
ol ST CLAY TILES FROM
w |- OAKLAND.,
e BIG ONES FROM
0 NOMINAL CIAMETER 80w THE BIG ONE
ALONTAPACITY
{000 GAL{DAY) ]
150 = > %
125 [~ — GRAINAGE PPES ON GRADIENT oA, PR RNNF
OF 1in 20 D
100 =
% f— Henry Oaklanx
s0 k- CORRUGATED Escrick, York YO4 6EC
PLASTIC Telephone: (090 48
B The natural excelle
0 NOMINAL DIAMETER 80w 751em
Source:

The Design of Field Drainage Pipe Systems }



