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Spacious rise and fall Turntable-mounted Choice of 130 or 158h
cab wiirf cablg—controlled digging boom on space TW Ford engines for P
hydraulics, eliminating 1.8m digging depth as frame chassis, aflows reliablity and tong lite
ail high pressure standard. Heavy duty easy access to all major s
hydraulics from cab. bevel gearbox; components.

4 automotive drive
- shafting.

i -4(-(’““4\ 2y

Laser-contrelled grading N ew ﬁe ne r a l n independent hydrostatic
system soienoid bulit in track drive on ascillating

as standard. undercarriage.

o Ty PETRTNSEST IR g B 0L T T

- ' MANUFACTURING CO LTD
Suckley, Worcestershire, WR65DS, England
Tel:Suckley (08864)333 Telex: 336331




Inter-Drain

Trenchers

The Inter-Drain trencher concept has
proven its qualities and 1s an examplein
meadern day draining

The whole range has the same rugged
design principles providing clean lines and
maximum accessibility and is constructed
to perform in the most arducus conditions
It offers medeis from 120Hp-4WHp
Components used are all of the highest
quality and of ample capacity to ensure
lang life, minimum wear and (ear angd
maximum outbut.

Spec a attention s paid te achieve

n  ralegraoeg c, connt.*. ano
3.0mat g . cnlr N 35, Le
installed.

It is our principle to produce, cevelop anc
service machines of the very best quality,
tailored for the needs of "today's
contractors’.

Standard features are:
 Independent hydrostatic track drive for

infinite speed control, manoeverability
and maximum output.

Turnable digging unit to enable curves
and also to facilitate easy stearing on
slopes

QOscillating tracks and the excellent
balance o?lhe machines provide a
guaranteed even tread and grip.

Heavy duty gear box and transmissions
to the digging chain provide smooth
drive, prevanting shock or over-loa
Constant digging angle for maximum
performance and also minimum wear in
hard cenditions.

Quick release parallel lifting pipe chue
for easy 'start’ and obstacle dig-out,
Fully enclosed independent elevating
cab.

Draiéntie . Inter Drain Group

Inter-Drain (England) Ltd

The Laurels
Townhstreet

Inter Drain Ltd

Kirkconnel
Dumfriesshire DG4 6RU
Scotland UK

Tek 06593-312 or533
Telex 777534 INTERD G

Treswell
nr Retford

Ploughs

The best In earin

J

Ay s e

The Inter-Drain Trenchless machines are

renowned for their reliability and economy.

Their concept is based on a free floating
double-linkage system or single parallelo-
gram, which ensures the best grading
capabilities and the transfer of reaction
forces resulting in increased pulling
capability

Its rugged, but clean design has proven s
waorth also in very hard and rockyv
conditions

Modeis are available from 210 Hp 1o

450 Hp with tractive efforts of over 40tans
Accurate installation speeds of up 1o

4 km/h are passible

Inter-Drain ‘ploughs’ ensure the cheapest
drainage or cable installation possible per
meter

Standard features are:

® Independent hydrostatic track drive for
infinite speed control, manoeverability
and maximum output.

DN22 OEN
Tel: 0777 848027

For furtherinformation contact: John Walker 0507 603872

Richard Barth 0777 848027

g and wide oscillating tracks provide
maximum soil contact for increased
pulling power.

Free floating double linkage system,
prevents ‘nose down’ in hard conditions
and ensures maximum accuracy.
The parzllelegram is mounted ona
turntadle in the middle of the machine
ensuring easy steering.
Option: it is possibie 1o controi perpen-
dicularity of the plough unit auto-

ally.
Engine and transmissions of ample
capacity are matched :n such a manner
that ideal power to weight ratio is
created with maximum reiiability
The linkage systemn is suitable for
single/ double leg, V-shape
configuration
Low angle plough design resultingin
low drawbar pull minimal smearing
with maximal shatter.

Draiéntie by

2 Latensteinserondweg
4005 EH Tiel

Holland

Tel: 03440-12746
Telex 70343 DRAIN NL
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SOIL AND WATER is the Journal of the Soil
and Water Management Association. The
views expressed in this publication are those of
the_cnutribntors. The publishers disclaim anv
responsibility whatsoever arising from the use
of the information contributed.

The Association is a charity whose main
objectiveisto promote the highest standards in
the care of the soil: Britain's basic asset.

Editorial Committee

Dr H. P. Allen (ICI)

Mr M. S. Darbishire (Farmer. Norfolk)

Mr M G. Jarvis (Soil Survey of England and
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Co Ltd)
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and practical information on thesoil, itsdrain-
age, cultivation, irrigation and fertility. It is
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advisers, consultants, manufacturers, contrac-
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National loss makers

The reduction in grant aid for land drainage announced by the Minister of
Agriculture is unfortunately timed asfar as many drainage contractors are
concerned. Contracts for installation work were being placed at a lower
than usual rate throughout last year, and the announcement of the dropin
grant aid has dashed any hopes of an early recovery in the rate at which
drainage is carried out.

It isnot the concern of an organisation such asSAWM A whether drain-
age isgrant aided or not, but it is of great concern to usthat poorly drained
land in Britain should not remain so when piped drains could improve its
productivity. It should be of great concern to all tax payersand purchasers
of food.

Where assessments have been made as to the economic value of new
under-drainage schemes, it has frequently been shown that the cost of the
work can be recovered within less than three years — sometimes in one
year — through improved crop yields, without taking account of the en-
hanced value of the land. It would be an absurd position for the agriculture
of this country if drainage of land in obvious need of it was not economic at
current crop values, when we know that a good standard of drainageisvital
to reach satisfactory yield levels at acceptable costs. It should be noted that
drainage now commonly costs something in the region of one sixth of the
average value of agricultural land, yet it can multiply profits, reduce input
costs and increase land values. Whatever the level of grant, drainage is
good value where it is needed when good crops are saleable at fair prices.

Overall, a more serious and costly situation for British agriculture as a
whole is postulated by the discouragement of straw burning. The reduc-
tions in cereal yields that have been noted in many experiments where
straw incorporation replaced straw burning gives eround for serious con-
cern when considered as a cost on a national scale, which it must be

Last year's cereal harvests are likely to be misleading if we conclude
from it that there is no need for concern at the increase in cereal growing
costs resulting from the widespread abandonment of burning.

For that reason, we do not apologise for returning to the subject of straw
incorporation once more in this issue of Soil and Water. Research on
various aspects of the subject is providing useful, thought-provoking and
practical information of great value, and we expect to publish more about
it during the year, aswe also will on the broader subject of nitrogen utilisa-
tion and losses.

The scientific assessments are only part of the picture, of course. Last
year's typical British compromise of a ban on burning at week ends has
reminded many of usthat there areim;gortant practical considerations, and
provided a foretaste of unpleasant problems with quantities of wet straw if
there should ever be a total ban on burning.

Pipeline— newsand VIBWS .....c.cccoviveriniceneriinnciiinnaan eerrareniens B O SO PRPRPN 5
The Wickham SENES ....oivviiiviioniiiimcie . He e reet e et e et e e e e e et eat e ate s et rea e ., 8
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Norflexpipe.

Getarich
return.
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Drainage is the best investment
you can make in your land.

Well drained land increases the
yield from the very next crop...and
in the years to come.

Norflex plastic drainage pipe is
made in Britain to BS4962 and
carries the Kite-mark. Top quality
pipe...tough and lightweight.
Norflex pipe is approved by
MAFF for use on grant aided
schemes.

Norflex pravide a full range of
pipe sizes and all the connectors
and fittings for a completely
integrated system.

Norflex have an impressive frack
record with hundreds of
successful installations.

Norflex can back all their claims.
Ask them.

Ensure the pay-off...
right from the start.

Norflex Limited. Head Office - Boston Road
Industrial Estate, Horncastle, Lincolnshire
LNS 6JW, Telephone (06582) 7661.

Norflex

BestintheLand

USE THE

BIG o

DRAINAGE FILTERING SYSTEM

¥* Made of industrial strength polyester the BIG'O fijter
sleeve slides quickly over drainage tubing or tile reducing
labour costs and installation time.

¥ The BIGQ’ system maximises drainage volumes in
allowing greater pipe diameter to be placed in trenches.

¥ Variable pore sizes are available in order to better meet
the needs of soil conditions in your area.

% The bridging effect of the BIGT system allows for a
'natural filter' to form outside the tubing or tile in even the
most unstable conditions.

% Polyester is inert and non-organic. It is unaffected by soil
conditions or chemicals, and will not decompose in the
ground like some fibre wraps.

reasons why you should make the switch to this advanced
drainage system.

THE BIG ‘O’ FILTERS
Over 60 Million Metres

Already Installed!!

For additional information write:

THE BIG ‘O’ FILTERS U.K. LTD.
Birchfield Road,

REDDITCH, Worcestershire B97 4LX.

Tel: (0527) 402 646 Telex: 337881
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Coallege and consultants

b RN

offer Irrigation srvice

IRRIGATION scheduling based on soil
moisture measurements and computer
forecasts of local crop water require-
ments are among the services offered to
farmers by Irrigation Management Ser-
vices, a new consultancy group formed by
Atkins Land and Water Management, of
Girton Road, Cambridge CB3 OLN, and
Silsce  College, Silsoe, Bedford
MK45 4DT.

In addition to scheduling and planning,
IMS offers assistance with day to day

Governor retires

Prof J. S. Hall retired as Chairman of the
Scottish Committee of the Governing
Body of the British Society for Research
in Agricultural Engineering on 14
November. Prof Hall, retired Principal of
the West of Scotland Agricultural Col-
lege, has been a member of the Gov-
erning Body of BSRAE for 21 years, and
Chairman of the Scottish Committee,
which isresponsiblefor the Scottish Insti-
tute of Agricultural Engineering, for 10
years.

Corporate Members

SAWMA gratefully acknowledges
thesupport o thefollowing
towardsitsobjective:

Promotion o the highest standardsin
thecared fhesoil

ADAS Land and Water Service
Agricultural Training Board

Aqua PipesLtd

Big ‘O’ FiltersUK Ltd

Bruff Manufacturing Co Ltd
Drinkwater Sabey Ltd

Farmhand UK Ltd

KCI Plant Protection

Inter-Drain Ltd

L and Capability ConsultantsLtd
Lord Rayleigh’s Farmslncorporated
MAFF ADAS Soil Scientists

MM G Erosion Control Systems
National Farmers Union

Pettifer Drainageand Water Services
J Sale and Partners

Silsoe College

Soil Survey of England and Wales
Strutt and Parker (Farms) Ltd
Trumpington Farm Company

H Waspe and Co

Watkins Nayler and Ce Ltd

West of Scotland Agricultural College
White Horse Contractors Lid
William Scott Abbot Trust
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operation and management of irrigation,
also checks on equipment operation.

A first step in the IMS service is a
rapid, low cost survey to establish each
farm's available water capacity. On com-
pletion of this survey, access tubes for
neutron probes to sense changes in soil
moisture content are installed on repre-
sentative sites. A computer is used to re-
cord local weather and forecast crop wa-
ter needs between readings from the
probes at weekly or fortnightly intervals.

Cost of an IMS survey is normaly be-
tween £2 and £4 per acre: a normal
charge for scheduling, for 30 acres served
by one set of neutron probe access tubes,
is £250 per year.

IMS may be contacted at either Atkins
Land and Water Management or at Silsoe
College.

Databaseon
science

A national computer database, to pro-
vide up-to-date information on the skills,
knowledge and facilitiesdf British univer-
sities and polytechnics, is to be estab-
lished by Cartermill Publishing Ltd and
backed by the L.ongman Group, Electra
Investment Trust and the Scottish Devel-
opment Agency.

Life sciences, physical sciences, medi-
cine, biotechnology, electronics and en-
ginecring are among the subjects to be
covered.

Cartermill Publishing, based at the
Technology Centre at St Andrews Uni-
versity, Fife, Scotland, plans to make the
database available to industria users
within a vear but work will begin im-
mediately on gathering the data.

pH meters

Hand-held pH meters, for use either with
remote or clip-on electrodes, and with a
claimed resolution of 0.01pH units have
been added to the range produced by
Coruing Ltd, Halstead, Essex. The
meters can aso be used for ion-selective
electrode work. They have a range of
1999mV with a claimed resolution of
1mV.

Filter sales

Big ‘O Filters UK, of Redditch, Worcs,
have announced the appointment of Mr
John Brinkman, a graduate from the Uni-
versity of Western Ontariv, Canada. as
general sales manager.

\/l’L -2

RESEARCH

Summaries from the 1953 Annual Re-
port o the Agricultural and food Re-
search Council's Letcornbe Labora-
tory.

Crop growth in relation to the environ-
ment, especialy soil conditions, is the
central theme of research described in the
Council's Letcombe Laboratory Annual
Report for [983.

This will be the last Annual Report
from the Laboratory which is to be closed
at the end of March 1985 as part of the
Council's Corporate Plan for food and
agricultural research. Although some of
the research programme will be merged
with programmes a Rothamsted and
Long Ashton Research Station, the dis
persal of the research team is an inevit-
able consequence of the closure. Only
about a quarter of the staff will remain
with the AFRC.

Long-term tillage comparison

Detailed measurements of crop
growth, soil properties. soil biology and
nitrogen utilisation were made on one of
the long-term tillage experimentsto iden-
tify any differences that had developed
after 10 years of either ploughing, shal-
low tillage or direct drilling. In this
weakly-structured silt loam, differences
were found in soil structure, aggregate
stability, organic matter content and ear-
thworm populations.

However, as in recent years, grain
yields were similar for dl tillage treat-
ments with about i0 tonnesthectare of
winter barley in 1982183.

Long-term drainageicultivation
experiment

In a long-term investigation of drain-
age requirements for crops sown after
ploughing or simpiifed tillage, the 1982/
83 crop of winter oats was sown late in a
wet autumn and there was a large tillage/
drainage interaction. Yield on undrained
land was much less than with drainage,
especialy after direct drilling: even on
ploughed land drainage increased yield
by about | tonne/hectare.

More nitrogen was mineraised in the
drained than the undrained soil. Losses
of dissolved nitrate in drainage water
were again greater from ploughed than
from direct-drilled land, but gaseous los
ses due to denitrification were least from
the drained. ploughed soil.

Continued on p8col /
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A FULL RANGE of tillage equipment
now availablefrom plough manufacturers
Dowdeswell Engineering Co Ltd was
seen for the first time at last December's
Royal Smithfield Show.

The latest additions to the company's
range, which has already been extended
during the past year by the acquisition of
Pettit cultivation equipment and the in-
troduction of a range of furrow presses,
are a series of straw choppers, power har-
row and rotary cultivators manufactured
by the Italian company Muratori.

Completely new to Britain, the Mura-
tori equipment includes straw choppers
with working widths up to3m, rotary cul-
tivators with widths up to 2.5m and
power harrows up to 3m.

I mprovements

In addition to the new range, there
were many improvements and additions
to existing Dowdeswell equipment.

The new Dowdeswell-Pettit 84 Series
heavy duty single-offset disc harrows are
designed for use in primary cultivations.
With a weight per disc of 130kg, the 84
Series has been produced as a straight-

sextend range

forward implement with sufficient ground
penetration to incorporate heavy straw
crops.

Discs with a single offset have the
advantage of leaving a level tilth. The
new 84 Series uses different disc spacing
on the front and rear gangsto provide the
best cultivating and incoroorating action.
The front gang has a disc spacing of
270mm (10%in) to do the primary
'ripping-up' after harvest. The rear discs,
spaced at 230mm (9in}), carry out the fin-
er chopping. The range is planned to in-
clude models from 3.65m (12ft) to 6.4m
(211t).

The company has also introduced an
improved version of the largest model in
the Dowdeswell-Pettit MM Series trailed
offsetdiscs. The 4.5m (15ft) hydraulically
folding version has been re-engineered to
give improved folding with a better hinge
mechanism. With a weight of 72kg per
disc, this model is suitable for both prim-
ary and secondary cultivations.

Improvements to Dowdeswell's re-
versible ploughs include a brand-new
dlatted mouldboard, designed for sticky
land.

An improved version of the DPXB

mounted revernble plough incorporated
a new offset assembly allowing spanner-
less adjustment of sideshift and beam
angle. Hydraulic front furrow width
adjustment isnow available asan option.

Hydraulic front furrow adjustment is
aso now available as an option on the
new type DP7 fully-mounted reversible
ploughs and on the DP6 semi-mounted
models.

A further addition to Dowdeswell
plough options is a new design of straw
board with greater curvature for an im-
proved cutting action. The forging also
has a concave cross-section, which helps
prevent trash rising over the top of the
boards.

M easuring pH

A NEW Philips portable pH and mV
meter, the PW 9419110 produced by Pye
Unicam Ltd, Cambridge. is claimed to
make accurate measurementsin the field.

The new kit includes hand-held battery
operated pH/mV meter, (providing a pH
reading to 0.01 unit between 0-14pH or
redox potential vaues in the range
+£1999mV), robust epoxy-bodied com-
bination electrode. buffer sachets and
bottles and batteries.

PROBLEM?

GOMPAGTED

THE SOLUTION: AGRI-SC

Hardpan soll robs soll efficlency and breaks down machinery. Agri-SC sprayed

r Acte — penetrates compacted soil, in-
Ing plant root developmant, Agrl-SC can be
mixed with herbicides, pesticides, and liquld fertilizers. Tests show Agrl-SC affects
subsoil down to four teet or more — making soll permeable and ready to work.
If your living depends on the solil, you can't afford to be without it.

autumn or ﬂ;flng — just four ounces
creasing surlace water drainage and ai

ONLY £7.50 (+ VAT) PER ACRE.
inting Farm Supplies Lid,

ﬁﬁﬂ:ﬁgﬁu Horncastie, Lincs. Tele hone*': (R:v]' ] RRAL
065-86-220 (24 hrs). ' reep + SERVICES, INC.

SOIL

b
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160 acresat a time

This 1,435ft long Valey Cenfre Pivot, large scale, irrigation
system at Apley Head Farm, Worksop, covers a total of 160
acresd sugar beef and spring barley in adjoiningfields. Instal-
led by E. Rand & Sans (Engineers) Ltd., of Wetherden, Stow-
marker, Suffolk, the system consists of 10 spans each sup-
ported by purpose-built towers containing tae drive urits which
are confrolledfrom the centre pivor. "An average 17 per cent
increase in yield on sugar besf compared wifh rain gun irriga-
tion; wirh a best recorded 23 per cenf over the past three sea-
son™, saysfarmer Mr Glassford.
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Inflltratlon in Australla

PROBLEM S affecting cultivation land in
Australia stem from moisture deficiency
followed by wind erosion, or imper-
meability caused by inpenetrable barriers
such as hard pans.

The conventional plough may break up
an impenetrable harrier but cannot
guarantee to prevent its speedy reform,
and once the soil is broken, drying is en-
hanced and wind erosion can take over.

A solution to the Australian problem is
to concentrate on maintaining and de-
veloping the root system to prevent ero-
sion and encourage growth through pans
to prevent the barrier reforming and per-
mitting water to infiltrate. Roots reduce
the collapsing and sealing effects of soil
and create an aggregated structure.

A relatively new piece of machinery
designed to reduce these problemsis the
Agrowplow, produced by Agrowplow
PTY Ltd, New South Wales, Australia. It
uses a low-angle digging profile with
round-nosed shanks and rounded,
contour-shape digging tools to dig deep,
loosening and aerating the soil and leav-
ing a series of undulating valleys deep in
the soil — leaving the surface largely un-
disturbed.

By using the Agrowplow during au-
tumn and spring, in pasture or previous
crop residue, it is claimed that existing

Land Capability ConsultantsLtd

@ Soil surveysand land classification
® Lad drainage
Cro trids
cologicd surveys
Land reclamanon

Land Cﬂ)ablhty Consultants Ltd,
Times House, Willingham,
Cambridge CB4 8.H.

Tel: 09 60888 Telex: 817057

root systems are retained, and as mois-
ture is mostly available during this
period, quick root growth results.

Agrowplow clam cereal crops are
showing consistently better than 50 per
cent increases in yields over those pro-
duced conventionally. Farmers are re-
ported to have stated that they have reco-
vered the cost of an Agrowplow within
the first year of its use.

Water-analysis
expertise

THE scientific instrument company of
Philips — Pye Unicam Ltd of Cambridge,
provide equipment for monitoring water
purity in research, development, utilisa-
tion and conservation aspects of the wa-
ter industry and associated concerns.

The PU 8600 series of single-beam
spectrophotometers are microprocessor
controlled instruments for determination
of concentrations of both organic and
some inorganic pollutant substances. The
air-path PV 8250 and vacuum-path PV
8350 instruments are claimed to be cap-
able of determining up to 40 elements in
one sample in one function.

For tracing oil and pesticide con-
tamination of high viscosity, the PU 4000
liquid chromatography series is capable
of detecting their high molecular weight.

A new family, headed by the PW 9527,

New journal

'Research and Development in Agricul-
ture' published by Longmans Group Ltd,
Harlow, Essex, aims t< report on poten-
tial and actual practica projects con-
nected with all aspects of agriculture.

An annual subscription of £40 pays for
three issues released for April, July and
October.

Conductivity meters from Pye Unicorn
Lid d Cambridge, measure the complete
range o electrolytic conductivity.

the first microprocessor conductivity
meter, measures over the complete range
of electrolytic conductivities from pure
water to concentrated acids, salts and
alkalines.

Drainage quotation
programme

DRAINAGE quotations can be pro-
duced within minutes, it is claimed, with
a new programme designed specifically
for drainage contractors and now avail-
able from Multiloader Ltd, 2nd Floor.
Franklin House, Blueschool Street,
Hereford HR1 2AZ. The quotations
programme is included in a complete
package for contractors, including com-
puter, printer, data base and programmes
for word processing and accounts.

Trainingin the use of the computer and
the programmes is included in the price
of approximately £2,500for the complete
package.

SAWMA pollution
conference

A PROGRAMME is now being pre-
pared for a SAWMA conference cover-
ing the most important forms of pollution
of farm land. It was originally intended
that thisshould take placein the spring of
this year, but pressure o other work has
caused the management committee to
postpone the date until the autumn.

"

WITHA

Tel: 072 875 255

TAKE A LOAD OFF THE SOIL

HALE 10 OR 12 TONNE GRAVEL TRAILER
ONFLOATATION TYRES
THE GO-ANYWHERE TRAILER FROM:
A. K. Hale & Son (Excavators) Ltd

Badingham, Woodbridge, Suffolk, IP13 8JX.
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- The next move
IS up to you!

Check-mate! — the game is ovefl There isn't another move le the board.

A situation which could easily apply to your drainage business, unless you carefully plan your
moves for the coming season. Your skill in moving in the right direction for machinery and more
’ important your judgment in choosing the right plastic pipe manufacturer are the foundations for your
] 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 checkmate situation, throughout the entire year.

‘ With Hayes Pipes you're guarantesd 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 manufactured to BS4962 in 60mm, 80mm, 100mm and
is Ministry approved in  170mm  and  310mm diameters. The

[ entire ra is aved for all Ministry Grant aided (

l 6 dramagasmmm e Y |

et refhene ' HEAD OFFICE ENGLISH SCOTTISH C

’ " Moorefield, Central Works Estate, Bandeath Industrial Estate, |

{ Lurgan Church Road, Failin, i
. Craigavon, Haydock, Stirling. !

| N.Ireiand. St. Helens, Tel: (6786) 811618 b

‘ } Tel: (0726) 881270 Merseyside. 813574 |

1 . Telex 747767 Tel: (0744) 58435 :
e}
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Drainage of saline

marah soil

by M. G. Jarvis, Soil Survey of England and Wales

IN 1953 large areas of coastal marshland
in Eastern England were flooded by the
sea. This disastrous event was followed
by major works to strengthen coastal de-
fences and improve the arterial drainage
of the marshes. Then in the 60s and 70s,
with better protection and the installation
d in-field drainage, much of the perma-
nent grassland was ploughed up and ar-
able cropping commenced. The drastic
and largely unforeseen results of this
change in land use were the subject of a
seminar entitted Drainage and related
problems on saline clay marsh soils held
by the MAFF Field Drainage Ex-
perimental Unit at Trumpington, Cam-
bridge on 29 October 1984. About 80
people attended the meeting including
advisors, research scientists and farmers
to hear staff from the Unit, ADAS Soil
Scientists and the Soil Survey of England
and Wales and Southampton University
report on the present condition of the
marshes and the efforts being made to
understand and solve the problems of
drain blockage, mole channel collapse
and the surface ponding of water.

The background to the problem was
outlined by Mr John Rands (FDEU).
Participants were told that the first diffi-
cultiescametolight in 1969 on marshland
in Essex. The very wet autumn and win-
ter of 1968-69 had delayed the harvest
and made subsequent cultivation and
sowing extremely difficult not only on the
marshes but over much of England, and
the concern felt by the farming commun-
ity at that timeculminated in the publica-
tion of the Strutt report. Some of the
marshland remained fallow through 1969
and in an attempt to improve the drain-
age, the land was remoled. But the au-
tumn of that year was also very wet, so
waterlogging was again serious on the
marshes and investigation showed that
the recently drawn moles had collapsed.

The following winters were drier and
the symptoms did not reappear until the
late 70s, when they became particularly
evident in north Kent. In some affected
fields there was serious crop loss because
of waterlogging and surface ponding.
Since then, FDEU assisted by ADAS and
the Soil Survey have been attempting to
unravel the reasons for the drainage fai-
lures on the marshes.

The principal reason for the drain
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blockage is clay deflocculation, the pro-
cess by which clay particles cease to
adhere together and aggregate into
structural unitsor peds but form a sludge
of separate particles with no mutual
adhesion. Mr Maurice Harrod {(ADAS}
explained the reasons for this. Because
the soils are derived from clayey marine
aluvium, they are sodium saturated and
therefore potentially unstable. But as
long as they are kept permanently wet by
high groundwater there is limited defloc-
culation of the clay. After drainage, how-
ever, the watertable is lowered and the
soils dry out. Then, in autumn when they
are subsequently rewetted, the clay parti-
cles disperse and the soil becomes very
unstable. Dr Peter Bullock (Soil Survey)
showed how this dispersed and mobile
clay is washed down through the soil and
isredeposited at depth, particularly in the
porous fill over the drains, so reducing
soil permeability.

Map of North Kent mar shes

Most of the drain failures reported so
far have been in soils of the Wallasea
series but there has been little informa
tion about the amount of land potentially
at risk. A detailed soil survey had been
made earlier of asmall area of marshland
near Burnham-on-Crouch in Essex, but
because of the need to identify more pre-
cisdy the magnitude and likely occurr-
ence of future problems, the Soil Survey
was asked by MAFF to map the soils of
the north Kent marshes. Mr John Hazel -
den (Soil Survey) described this project
which looked at land separated as the
Wallasea 1 association on the National

Soil Map.

Fieldwork had shown that differences
in salinity and potential risk were related
to soil type and the marshland mic
rorelief, and thereisaneed to extend this
work to other marshland areas. Studiesof
affected fieldsin Essex and Suffolk were
reported by Mr Robin Chase (FDEU).
He suggested that to minimise the risk of
drain failure, restoration and farming op-
erations should be timely. Low ground
should be filled with suitable material,
outfalls should permit good drainflow,
plastic pipe should be used and installed
by trenchless methods to reduce disturb-
ance and make subsequent jetting easier.
Backfill material should consist of
smooth gravel to minimize clogging by
the deflocculated clay. Mr Mike Marks
{ADAS) emphasized that clay dispersion
wasfavoured by high sodium and magne-
sium contents, low conductivity, low
organic matter contents and mechanical
stress induced when soil was disturbed by
cultivation of subsoiling.

Application of gypsum may help to res-
tore affected fields but onlv if the drain-
age system is in good order — it will not
revive defunct schemes. He advised the
use of waste lime wherever available but
otherwise gypsum should be applied on
land with less than two per cent calcium
carbonate at 50t/ha over the drain and
12.5t/ha overall. Because the soils are so
difficult and heavy they should be worked
very carefully indeed. Straw should
aways be burnt and cropsdrilled early in
autumn with minimum cultivations. Sub-
soiling should also be avoided unless
there are pans present.

‘NAYLER'
SINGLE SUBSOILER

WATKINS NAYLER & Co. LTD.

Friar Streel. Hereford.
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Micro-organisms: an alternativeto draw

Aninterim report on astudy of methodsof accelerating straw resdue

breakdownin thefield.

FOLLOWING the recent sounds of dis-
approval in connection with straw burn-
ing, thereis now aconsiderable incentive
to find suitable alternatives.

Straw represents one of the major lig-
nocellulose wastes from agriculture. Dr
J. M. Lynch from the Glasshouse Crops
Research Institute, Littlehampton, West
Sussex leads studies that he initiated at
the Agriculture and Food Research
Council's Letcombe laboratory in
Oxfordshire to investigate the micro-
biological treatment process involved in
the decomposition of buried straw. The
experiments aimed to assess the efficien-
¢y of different microbial consortia in the
breakdown of cellulose, aso their ability
to increase the available nitrogen in the
soil. The consortia of appropriate micro-
organisms was of interest also for its
potential to stabilise soil structure and
control soil-borne diseases.

Straw decomposition
The first of these experiments carried
out, ooked f g successful combination
of fungi to break down the cellulose, pro-
ducing simple sugarsto be used by a bac-
terium, for the fixation of nitrogen from
the atmosphere in the soil. In turn, ample
available nitrogen within the soil in-
creases the process of straw breakdown
by the fungi to complete the cycle.

T he studies therefore needed to deter-

-
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Micro-organisms decomposing straw With atrached soil particies.

mine the best combination of fungi and
bacteria under anaerobic and aerobic
conditions.

Celulotytic fungi, among them: Fusar-
ium spp., Penicillium spp., Sordariaspp.,
and Trichoderma spp., were tested for
soluble sugar extraction during break-
down of a known cellulose material. Dr
Lynch found that among the fungi with
the ability to release relatively large
quantities of sugar, the most appropriate
proved to be Trichoderma harzianum,
especialy in combination with Clostri-
dium butyricum, an anaerobic., nitroeen-
fixing bacterium which does possess
cellulase. The GCRI found that until a
source of cellulase was provided, the cel-
lulose was decomposed without the fer-
mentative end products of the bacterium,
acetate and butyrate, being accumul ated.

Available carbohydrate energy, in the
form of soluble sugars, facilitated the
fixation of N,, which in turn aided the
process of ¢ellulose decomposition. Ex-
periments in defined cultures showed that
small amounts of additional nitrogen in-
creased the decomposition rate constant.
Thiswas achieved by its stimulating effect
on funga growth and the accompanying
cellulase production.

Nitrogen production
The team continued their studies on nit-
rogen fixation one step further by deter-

T

e,

mining the value of straw as a substitute
for this process.

A comparative experiment was con-
ducted using wheat straw inoculated with
the cellulolytic fungus Penicillium cory-
lophilum in association with the bacter-
ium C. bufyricum.

A control column of inoculated straw
placed in a solution of minera salts;, a
pure culture void of external bacteria,
was compared with a non-asepticaly con-
ducted study of inoculated straw con-
tained in glasscolumns and moistened by
continuous recirculation of the mineral
solution.

The control study showed negative
signs of straw rotting until nitrogen was
added, when decomposition was initi-
ated. C. butyricum did not fix N, whilein
the pure culture, but grew and supported
P. colylophilum in a co-culture, presum-
ably due to the new provision of asource
of fixed nitrogen.

A combination of inoculants was used
in the glass column experiment, which
showed an increase in decomposition
rates by comparison with the single in-
oculant used in the flask experiment. The
team report that over an eight-week
period, the experiment, conducted at a
temperature of 25deg C, produced a nit-
rogen gain of 11.5mg (g straw fost)™! in
direct relation to straw decomposition.
Transferring this figure in to practical
terms, the field scale for straw produced
at 7t/ha~! would give nitrogen gain figures
of 35kg N/ha*.

Adding this on to the nitrogeén content
aready contained in thisvolume of straw,
3.1mg Ng~', the total N content of straw
available for subseauent crons would be
57kg N/ha™!, equivalent to detween one
third and one half of the annual fertilisers
applied to arable crops.

The team continued their experiments
by comparing decomposition rates under
anaerobic and aerobic conditions. The
anaerobic bacteria, responsible for nijt-
rogenase activity were C. butyricum and
the aerobic bacteria used consisted most-
ly of Pseudomonas spp. Decomposition
was most active under aerobic conditions
but within the anaerobiclaerobic inter-
face. Cellulolytic species of fungi proved
to be active in both conditions.

The results of the latter two experi-
ments showed that both bacterium and
cellulolytic fungi together have the poten-
tial to co-operate in the degeneration of
straw, particularly where the oxygen
supply isrestricted but not excluded. The
team conclude that a short list of fungi
with potential as straw inoculants to
quicken straw decomposition and hence
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eliminate the food base for the produc-
tion of phytotoxic organic acids can thus
be produced. Additionally a biological
source of nitrogen is provided.

Soil stability

The bacterium Enterobacter cloacae not
only colonises straw debris but also en-
courages aggregate formation in soils by
reacting with clay particles to produce a
cementing action.

The team have found that the fungi
Penicillium purpurascens and T. har-
ziarum show similar qualities. Continued
studies showed that aggregate stabilising
ability was increased further when these
fungi were combined with a co-culture
of a range of polysaccharides from bac-
teria and yeast.

However it appears that there is some
limitation on this useful finding under
normal fertiliser regimes, since the pro-
cess worked more effectively under con-
ditions of low nitrogen content of the in-
oculated straw.

Soil-bor ne disease
Thelast in the experiments described by

Dr Lynch studied the influence of
Trichoderma spp. in the control of a
range of soil-borne diseases. The team
tested various species of Trichoderma on
avariety of pathogens. From the results,
the most effective varieties controlling
the disease were Trichoderma Har-
rianum and 7. hamatum.

Work on this subject is continuing,
with hopes of following up new develop-
ments concerning the effect of fungi in
countering pathogens affecting the root
itself.

Conclusions

Work and the findings produced at the

GCRI under the supervision of Dr Lynch

can be listed as follows:

@ The acceleration of straw decomposi-
tion appears to be most effective with
cellulolytic fungi in co-culture with C.
butyricum. Recent results show that
the introduction of E, cloacae creates
an even more effective combination.

@ Nitrogen is gained by fixation of dinit-
rogen from the atmosphere; the nit-
rogen is then used by the fungi.

@® Soil stabilisation through the use of
micro-organisms is proving to be
effective in the development of aggre-
gate soil structures.

@ Fungi can be used to control soil dis
€ases.

Scientific staff at the Glasshouse Crops
Research Institute are moving from the
pure research to the development stage.

In conjunction with their sponsors, the
Agricultural Genetics Company, Milton
Road, Cambridge, are funding the testing
of the experimental consortia of microbes
on field straw. The function of the com-
pany is to commercialise and market the
developments in genetic engineering and
biological technology from six of the
major AFRC institutes and associated
universities. Once they have done this
successfully and managed to tune their
enzymes to give the best performance,
they plan to move into production

Dr Lynch hopes that the future at the
GCRI will hold more experiments on
many other waste materials other than
straw that can be disposed of by the all-
powerful microbe.
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The Wickham series

Thefirst of several soil assessment articlesprovided by M. G. Jar visfrom the Soil Survey of

England and Wales

WICKHAM SOILSare found principally
in the clay vales o southern, eastern and
central England on valley footslopes and
bottoms and also on level or gently slop-
ing ridges. They aso occur on some high
ground, for example, in the High Weald
of Kent and Sussex. The National Soil
Map shows Wickham series to be domi-
nant over 4,750km? of England and
Wales, about 3.1 per cent of the total
area. It also occurs as a minor constituent
associated with other soils over afurther
7,660km?.

The soils are characterized by their
slightly or moderately stony dark greyish
brown medium or heavy loam (fine silty
or fine loamy) topsoils over greyish
brown and ochreous mottled loamy sub-
soils passing to grey and ochreous mot-
tled clay at 25-50cm depth although the
clay may be as deep as 75cm in some

SINGLE
BEAM
DRAINERS

@® Heavy duty twin
leg drainers for
the D8

@® Heavy duty Seven
leg soil loosener
trailed with
24 inch crumbler
for the D7 and D8

LEGS, MOLES,
POINTS AND
CERAMICS AT

COMPETITIVE
PRICES

P. McAvoy
Meadow Road
Willingham
Cambridgeshire
Tel: (0954) 60427
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Most soil maps identify the soils of an
area by their series name, usually a local-
ity where they were first described. Soil
series are often referred to by scientists
and others when they publish ex-
perimental results. Work done on any
specific kind of soil in one location is ap-
plicable, given a similar environment, to
the same soil elsewhere. The soil seriesis
thus a basis for the exchange and transfer
of experience from research station to
field operation and from farm to farm. It
is therefore valuable to know which soils
occur on your land, how these soils be-

Explanation of soilsand their properties

have and what research has been done on
them. Over the next few months Soil and
Water will introduce you to some of the
common soils and their properties and|
will tell you something about their limita-
tions and potential. If you would like to
discover which soils occur on land of in-
terest to you, contact your loca ADAS
advisor, your nearest Soil Survey officel
or write to: Soil Survey of England and
Wales, Rothamsted Experimental
Station, Harpenden, Herts AL5 2JQ.
Telephone 05827 63133.

places. A brief profile description isgiven
below.

cm

0-20 Dark greyish brown, mottled,

Apg stoneless or dightly stony silty
clay loam or clay loam.

20-40 Greyish brown, mottled, slightly

Eg stony clay loam; moderate
medium and fine subangular
blocky structure.

40-60 Strong brown with many grey

Btg mottles, stoneless or dightly

stony clay; strong medium angu-
lar blocky structure.
60-100 Grey with many ochreous mot-

BCg tles, stoneless clay; strong coarse
prismatic structure.

The upper layers of the soil are wet for
long periods in winter because the clay
subsoil swells, fissuresare sealed and ver-
tical drainage imoeded. The resulting sur-
face wetness severely limits opportunities
for cultivation and grazing, so drainage is
essential for sustained arable cropping.
Where drains have been installed there
are adequate opportunities for autumn
tillage and, in drier districts, some oppor-
tunities in spring. Timeliness is essential
and in wet springs there are very few
occasions when Wickhamn soils can be
cultivated without damaging their struc-
ture. Fine seedbeds, especidly in topsoils
with a large fine sand or silt content, are
liable to cap or pan and, on slopes, erode
when exposed to heavy rain.

Suitable drainage measures for Wick-
hams soils usually consist of pipes at 20-
40m intervals placed at 75-9%cm depth
and covered with permeable beckfill,
though systems need to be tailared to in-

dividual fieldsand should take account of
the variable thickness of loamy material
over the clay. Many of the soils have clay
within moling depth but mole channels
will need renewing frequently and must
be drawn in suitable conditions. Where
the clay is below 50cm depth, closer spac-
ing of the pipes with subsoiling may be a
suitable alternative treatment.

Because of the limitations imposed by
winter wetness, Wickham soils are best
suited to autumn-sown crops including
winter cereals and oilseed rape, though
success with these crops may be difficult
to achieve in wet districts such as the
High Weald and in Somerset. Here grass
is the most common crop but yields are
again limited either by winter poaching
risk, which limits the optimum use of nit-
rogen, or by summer drought. Harvesting
difficulties preclude root crops and the
lack of opportunitv for spring landwork
make spring cereals poorly suited. Wick-
ham soils are inherentlv acid and need
regular liming, and natural phosphorus
levels are usualy low.

For those with an interest in farm
woodlands and conservation, Wickham
soils are suited to a range of trees and
shrubs including the pines, western hem-
lock, Norway spruce and western red
cedar as wdll as sessile and pedunculate
oak, beech, ash, hornbeam, wild service
tree. crab apple, hawthorn, blackthorn
and yew. The dowly permeable clayey
subsoils and seasonal waterlogging inhibit
the root growth of some species however,
and there is a risk of windthrow on ex-
posed sites. Ditches help to reduce thein-
cidence of waterlogging and assist estab-
lishment,
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Sraw useand disposal

Thestateof theart and someof thefuturepossibilities

What aretheoptionsavailablefor utilising straw? Present and future alter natives
arediscussed by Mr A. R. Staniforth, Reading Agricultural ConsultantsLtd,

Wallingford, Oxon.

When we consider straw production in re-
lation to straw/soil management, the ton-
nages involved are bigger than those
usually quoted.

Assuming a UK cereal grain crop of
28m tonnes and an average straw:grain
ratio of 30:50, the total straw — that is
the above-ground part of the cereal plant
minus the grain — also amounts to 28m
tonnes. The average straw to grain ratio
may be somewhat lower, depending on
the proportion of different varieties
sown, but even if this ratio is reduced to
45:55, total straw production still
amounts to some 23m tonnes. The much
smaller estimates of straw production
that are commonly quoted refer to yields
of baled straw which ignore al the re-
sidueteft in the field.

The amount of straw that is annually
baled in the UK has been officially esti-
mated in recent years at something be-

tween 5% and 6lm tonnes. This means
that, nationally, and as a rough estimate,
around 20m tonnes remain to be burned
or incorporated.

Similar calculations apply to individual
fields and crops. The total straw yield
from an 8t/ha crop of winter wheat may
well aso amount to 8t/ha. And, even
after, say, 4t/ha of baled straw are re-
moved, there will remain a surprisingly
large amount of stubble, chaff and loose
straw to burn or incorporate.

Sraw composdtionin relationto
soil fertility
There arewide variationsin straw com-
position, but the following range covers
most samples.
Kg/tonne of nutrients

P,05 1.5- 2.5
K,0 10.0-22.5
N 0.7- 1.0

A crop of 10t/ha total straw thus con-
tains appreciable quantities of nutrients
— say around 20kg of P,Os, 150kg of
K,O and 8kg of N.

The total value of N, P and K in this
crop of straw can be calculated a around
£30/ha — but of course it is not as im-
mediately available as bag fertiliser.

The straw also contains a large volume
of organic matter as wel as small
amounts of minor elements.

Fidd burning

The most popular method in the UK
for disposing of the huge surplusof straw
has been burning in the field. It was
cheap, and it had the great advantage of
speed at a time when more and more
cereals and oilseed rape were being sown
in the autumn. | will not discuss methods
of burning or the increasing complexity
and cost of this method of disposal which

. 4

This straw burner has
been used for six sea-
sons to heat a large
Oxfordshire  farm-
house, a bungalow
and a workshop.
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‘Polystraw’  packing
and insulation is #ar-
kered in the UK for
many purpose.?, in-
cluding frosr protec-
tion at racetracks
and  insulation o
potaty containers.

arise in meeting bye-law requirements.
However, a few points need to be consi-
dered as they closely affect comparisons
made with other methods of disposal.

If straw is burned, most d the phos-
phates and potash will normally remain
on thefield. But the nitrogen in the straw
will be lost, and same of the minor ele-
ments — for instance, sulphur — will be
dissipated and this could have some eco-
nomic significance over a period of years.

The organic matter in straw isalso for-
feited by burning, and with a redly clean
burn, only the organic matter in the root
system — amounting to perhaps 20 per
cent d the total in the whole plant — is
left. On many soils, it seems that the root
residues have been sufficient to maintain
the humus content at a reasonable level
for many years. On certain soil types,
however, it is not sufficient to rely on
root residues to maintain humus and the
colloidal fraction.

The effect that a good burn hason the
surface texture of some soils and the way
this conditioning fits in with direct drilling
needs no emphasising. Discussion of the
merits of direct drilling, minimal cultiva-
tions and ploughing would need a sepa-
rate article, and it is enough to say here
that the choice of the cultivation system is
closely linked with straw management.

Sail incorporation

In the immediate future, soil incor-
poration wifers the only practical alterna-
tive to burning as a way of disposing of
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the many millions of tonnes of surplus
straw.

Incorporation returns all the N, P and
K and minor elements to the soil, as well
as the large amount of organic matter.
The very high carbon:nitrogen ratio in
the organic matter means that extra nit-
rogen is required to break it down. Long-
term experimental work at Rothamsted
Experimental Station, Hertfordshire, has
indicated that soil microbes require about
8kg of N. in addition to that supplied by
the straw, to break down one tonne.
There may be sufficient N already in the
soil, but some extra may have to be sup-
plied if available quantities are not to be
with-held from growing crops at critical
stages. This question of the possible need
forextra N on land into which straw has
been incorporated is extremely complex.
There is no doubt that such crops can he
affected by the temporary immobilisation
of soil nitrogen. But the timing of extra
applications is still not fully understood.
On asoil with low N reserves, it may be
advisable to give extra supplies, im-
mediately after the passage of the com-
hine, to speed straw breakdown when
conditions of warmth and moisture
favour microbia activity. On the other
hand, if much straw remains to be broken
down it may be best to delay extra ap-
plications until the late spring period,
when both crop growth and microbial
activity make their biggest demands on
supplies. After years of proliferation of
active soil microbes. it will not be neces-
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sary to apply any extra N at all.

There are too many aspects of soil in-
corporation for the subject to be consi-
dered fully here. The production of tox-
ins from rotting straw in wet conditions
has to he considered, particularly in
direct drilling and minima cultivation
systems. The effects of incorporated
straw on slug populations, on weed seeds,
on herbicide efficiency and on certain
plant diseases need to be taken into
account.

The actual mechanics of straw incor-
poration are the subject of wide discus-
sion. The combine-mounted chopper
must surely be the preferred first step in
most cases. There is an argument about
chop length, but we have to remember
that halving chop length approximately
doubles the power needed. There is an
argument, too, about the need or other-
wiseto cultivate straw into the soil brfore
ploughing.

Fortunately, most of the trialsare con-
firming what a few practical farmers have
concluded after persisting in incorpora-
tion for years — simple systems are the
best for most farms. Chopping. spreading
and ploughing with a good set of skim-
mers generally works well.

| went to northern France this autumn
to see how they are managing their straw
surplus. They used to burn almost as
much straw as we do. but have now re-
duced the amount from about 4Y2m ton-
nesin 1976 to 1m tonnes in 1984. In this

continued on page 16
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from page 15
same period. they have greatly increased
the amount incorporated. This increase
in incorporation has gone hand in hand
with a return to ploughing. The French
appreciate that incorporation may be
more expensive than burning, but are
great believersin maintaining soil organic
matter levels, and think that incorpora-
tion helpswith this. Incidentally, they are
not sufferingfrom a public outcry against
field burning.

It is impossible to compare the econo-
mic efficiency of French and British cere-
a production — even assuming that soil
and climatic conditions could be equated.

We can, however, compare the latest
French estimate of their national average
wheat yield in 1984 — 6.5t/ha — with our
UK 1984 estimate of 7.5t/ha.

Alternatives

Most people agreethat it would help to
solve the straw disposal problem if we
could bale and sell much of our produc-
tion at an economic price. What are the
chances of doing this? The answer has to
be that there is no immediate prospect of
a large take-up for industrial purposes,
though there are some promising possibi-
lities for the future.

The use o straw for fuel is increasing
and the amount is creeping towards
200,000t/annum.  Some farmers and
growers are making a success of straw as
a fuel, and | find that it is possible to
make economically feasible budgets for
some domestic, horticultural and crop
dryinginstallations. Improved equipment
is being developed, and if costs can be
brought down, it isquite conceivable that
we might annually use tm tonnes of straw
for fuel.

One of the best prospects for the in-
dustrial use of a few hundred thousand
tonnes remains with the paper industry.
The cost of hardwood pulp and recycled
paper iscurrently very high, and there is
renewed interest in straw pulping, with
several promising, low-effluent systems
under development.

Small straw-board factories are now
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being made by Marshalls of Gains-
borough and some UK farms aready
have planning permission toinstall them.
Straw as a raw material for moulding and
for horticultural compost is being resear-
ched. Polystraw insulation material (a
sort of straw quilting) is now being sold in
this country for various purposes.

One of theold, die-hard contentions —

A diagonal band of
decomposing  straw
incorporated in heavy
fand after work with
the plough and skim-
mer.

that reliable procurement of straw in
quantity from farmers was impossible —
has been given the lie by BOCM/Silcock
over recent yearsin their Viton factories.
These have processed up to 250,000t/
annum, supplied by contractors. Im-
pmved baling, transport and storage sys-
tems are playing their part.

All in all, the problem of straw disposal
and utilisation seems to be nearer to solu-
tion in 1984 than at any time during the
past 13 years. Field burning is not the
only solution, though it remains the most
economic one, at least in the short term.
on some soils and in some situations. In-
corporation is not so technicaly difficult
asit has been made out to be, and it may
have some longer-term advantages. A
number of potentially profitable outlets
for more baled straw are showing up.

In 1982, | had the temerity to publish
(in Straw for Fnel, Feed and Fertifiser
(Farming Press, Ipswich) a forecast for
production and utilisation of straw in the
UK over the next 10 years, as shown in
the diagram. It still seems relevant and
represents a reasonable look into the
future of straw utilisation.
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Arablefarmingeventsat NAC

In April 1984, Mr Selwyn Richardson
joined the Agricultural Development and
Advisory Service team based at the
National Agricultural Centre, Stoneleigh,
as their soil scientist.

During the winter a full range of confer-
encesand courses will he held at the NAC,
from which Selwyn Richardson has
chosen threeto discussin thefollowing pa-

ragraphs.

Soils Workshop
26 and 27 February

Because of the popularity of the pre-
vious workshops, this event is being held
for the third year running at the NAC. It
is designed for farmers, commercial per-
sonnel, consultants and others wishing to
improve crop yields by better under-
standing and use of existing assets rather
than increasing inputs.

Research workers and advisers, many
of whose names will be familiar to read-
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The ARC concrete pipe range is the one to solve all
your drainage problems, whether for land, rail or road 3
) drainage as it’s available in OGEE, PERFORATED OGEE - 4
and POROUS concrete.

; Its strong durable construction has been thoroughly
proven for many years. Products are manufacturedto a ~
high standard and a full range of flexible jointed pipes, L
manholes and gullies is also available.

For more information, contact:
ARC Concrete,
Divisional Sales Office,
Mells Road,
Mells, Frome,
Somerset BAll 3PD.
4+ Tel: Mells
- {0373) B12791

ARC Concrete,
Scottish Sales Office,
Main St, Newmains,
Wishaw, Strathclyde
MIL2 9PT.
Tel: Carnbusnethan -
(0698) 3B3711.
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ers will speak on the importance to the
crop of soil properties and soil profile
features and how they can be improved
(or damaged) by the farmer. There will
be practical sessionsin the laboratory on
how to assess soil texture and soil struc-
ture. This will be followed by field visits
to loca soils where participants will he
encouraged to descend into soil pitsto ex-
amine the root environment.

Cereals 85
5 and 6 June

This year's cereals demonstration will
be held on RASE land adjacent to the
NAC. Although the main emphasis will
be on winter wheat and winter barley,
there will be a section dedicated to the
viability and husbandry of alternative
combinable crops. The final decision on
which crops to include has not yet been
made but definite runnersinclude oilseed
rape, triticale, durum wheat, peas, lin-
seed, lupins, borage, fenugreek, corian-
der, quinoa and evening primrose.

Plant nutrition and drainage aspects
will be presented in the indoor technical
and educational section. Outdoors there
will be the usual soil trench where visitors
may inspect the soil profile of the site. It
is known that a plough pan is present at
about 28-35cm depth, and this will be
used as a background to discussion on
correct timing, depth and spacing of a
subsoiling operation.

Royal Show
1to4 July

Since 1982, a Soil Centre has been in-
cluded within the technical area of the
Royal Show. In 1984, this was moved to a
new area within the Arable Centre, adja-
cent to the NIAB plots. In 1985, the
effect of acidity on three cropswill be de-
monstrated since this is still a common
cause of crop damage. The remova of
acidity is basic to soil fertility and this is
very easily done by the addition of lime.
Sugar beet will be used widely as a de-
monstration crop within the Arable
Centre and the effect of a plough pan on
this crop will be demonstratcd. Besides
poorly-shaped, sometimes fanged beet,
the yield can be seriously reduced by
drought where rooting depth is limited.
These factorswill be among those shown.

Finaly, in an adjacent area, there will
be a major drainage and drainage after-
care demonstration arranged by the Ar-
able Centre. Thiswill consist of a number
of commercial machines, products and
systems Which will he exhibited or de-
monstrated to give a technical drainage
message to visitors to the show.
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FEBRUARY 1985

5 RASE conference(NAC, Stoneleigh) — Irrigation: getting it right
7 Barley '84 follow on conference (Royal Hall, Harrogate)
13 West of Scotland Agricultural College (BP Social Club) — Sail care

26-27 RASE/ADAS conference — SoilsWorkshop

MARCH 1985

British Hydrological Society (Royal Society Rooms, Edinburgh) — The
effectsof upland management practices on water resources

20 Agricultural Management Ltd (NAC, Stoneleigh) — Whereare we
going? Thefutureof land

25-29 Short course (Silsoe College) — Irrigation

APRIL 1985

10-12 BCPC/BGS symposium (University of Nottingham) — Weeds, pestsand
diseases of grassland and herbage legumes

15-19 Short course (Silsoe College) — Soil conservation: principles & practices

23-24 Short course (Silsoe College) — The measurement of soil water properties

MAY 1985

1 SEESOIL Spring field meeting — Saline soilson the North Kent marshes

8 British Hydrological Society (Wild Fowl Trust, Slimbridge) — Management
of wetlands

9 Farmers Weekly's I nternational Drainage Event (Veals Farm, Laughton,
East Sussex)

REVOLUTIONARY HITCH
FOR SUPERKART

10-15 Tonne Price Complete £4,750.00

* Unmatched Turning Circle

* Unmatched Reliability
* Unmatched Workmanship *

* Unmatched Designs

., 5 i i

TO MATCH ANY TRACTOR STILL RETAINING WEIGHT TRANSFER

Contact DRAINAGE EQUIPMENT LD

Willington,

Shipston on Stour
Warwickshire
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Tel: 0608 - 61859 or 62044
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J Mastenbroek & Co. L1d , Mastenbroek EasternlLid.
83 Swineshead Road, Units 10412 Springwood Drive,
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Boston, Lines. PE217.UG Bpaimgam Edbestustrial Estate,
ENGLAND CM7 310X
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