


“YOU CAN'T PLOUGH WITH
TRELLEBORGS" said Viv Samuel

Modern farming techniques and today's economics are

I demanding much more efficiency on the farm.

; In ploughing, this can be achieved by utilizing the power

| transmitted through the wheels to the land — avoiding wheelslip.
which wastestime, fuel and energy. The fitting of Trelleborg wide
i tyres can be the effective answer.

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

Effectively the wide low ground pressure tyres have much
better contact with soil, the inside of the tyre bites into the furrow
wall, whilst the outside sits gently on the newly turned soil hardly
Jeaving a tyre mark.

*...Amazing," said Vivalighting fromthe tractor "I could feel
the tractor doing more work."

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

Who'd helieve you can plough with wide tyres — give a tractor
morepower yet remain sa light onits feet. Ask Viv Samuel -——we did!

Send for aur brochure which explains about all the benefits.

TRELLEBORG Vv

90 Somers Road, Rugby, Warwickshire. CvV22 7ED
Telephone: (0788) 62711 Telex: 311144

Power through the wheels without pressure on the land.

The objective of SGWma ISto promote

Thehighest sandardsof care
and management of the sol

Our meansisthe publication of scientificinformation that isof practical valueto farmersand growers
SaWMA also organises Workshops, Field Days, Technical Courses, Farm Visits and Conferences
Membership costs only £15.50 per year, including VAT.
To join, write for application form to SaWMA Ltd, Freepost, Huddersfield, West Yorkshire HDI SQY

How to Profit ]
From Hardpan Soil.

Stock Agri-SC Soil Conditioner. Farmers across the nation are proving that Agri-8C breaks
through comﬁacted soil, aiding drainage and root development. And because Agri-SC reduces
plasticity in the soil, your customers save fuel and wear and tear on their equipment.

And while your customers profit by using Agri-SC, rou'll find Agric-SC to be one of the most

rofitable items you carry, Agrl-SC is the perfect complement to your existing ine, because it can
a!rlxad with herbicides, pesticides.and:liqilld lertilizers ... and actually alds chidinical wdrpoe-
tion

For$ affective soil air and water management ... and some very healthy profits . .. you need
Agri-SC.

The BEST solution for soit management.

ONLY £7.50 (+ VAT) PER ACRE, TA
Imported by Minting Farm Supplies Lid, PQ |F R RAL
Minting House, Horncasltle, Lincs. Telephone gt | NC
065-86-220 (24 hrs). ! *
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COMMENT

Our ContinuingRole

; Thisisthelast issueof Soil and Water for 1985 and although our season's pro-
\,flglt:.m\%ﬁ'r\'nglzs‘ iscomplétgeﬁ?] WO isSUes grammeis not yet completed, it istime totakestock — of what we have achieved,
Next issue, January 1986 will be Volume 14, No | of wherewe aregoing and what we plan to do next year.

By theend of the year weshall have held a workshop and a conference, weshall

THE MAGAZINE ON SOIL CONDITION AND FERTILITY

Editor: G G Baldwin MA MIMechE have arranged four field meetings and we shall have participated at four National
Editorid ) events. Additionally, there have been four issues of the journal and we shall have
br Hmp Aﬁ:r':‘('l“c“l‘)“ been ableto giveinformation or guidanceto quitea number of correspondents, both
Mr M S Dasbishire (Farmer, Nos fotk) members and otherwise.
Mr M G Jarvis (Soil Survey of England and Wales) [t vill bi quite a reasonable ar r to look back on. The Workshop was
Mr F P D Moore (Howard Rotavator Co Lid) verv well attended and the Conference looks likelv to be equally popular. The two
Addres field meetingsin early summer attracted good numbers, but the September onewas
All correspondence and enquiriesto: less successful. In thisit probably reflects this year's atrocious weather which has
G G Baldwin made difficulties not only with hay and harvest, but also sharply reduced atten-
SaWMA dances at many National and local events.
Eiz 533?_‘;'" dGro"e Road And thedifficultiesat hay and harvest, and at autumn cultivations, do not stop
West < orkearire D] 50X there — they have created problems for next year and perhaps for several years
Telephone: Huddersfield (0484) 29417 ahead. , ,
After the comparatively straightforward seasons of some recent years we may
SOIL AND WATERistheJournal of the Soit and havethought we had the answersto soil management, to straw handling. But British
e")‘(’s:ef Miar?tﬁgrgjgltiCgfggzragfhndseghfhevég’r‘]’f weather is notoriously fickleand thisyear it has lived up toits reputation — and now
tributors. The publishers disclaim any responsibility we realise there is till much tolearn. Modern equipment, servicesand techniques
whatsoever arising from the useof theinformation have helped usthrough a very difficult year but we have not seentheend of it in the
contributed. The Association is a charity whose possiblelong term effectson thesoil and how we should seek to redress them.
'mai;] objective Iis to plfcgm_ot; the highest standards There will be much to be done and there is clearly still a continuing role for
in the care of the soil: Britain’s basic assct. SaWMA in soil management as well as the newer role we have also adopted of
Soil and Water is published quarterly and is resource cons_ervatlon and preservatlo_n, ' .
SaWMA's principal means of promoting ever- Which bringsme back to thequestion of next year's programme. At thetimeof
J improving standards of soil care and management, writing, thisisshortly to be discussed in detail by the SSWMA programme commit-
:mz‘ggéﬁgﬂ'ﬁ?&gi:}mc:ﬂfé?]dé?]gﬁgs'oeﬂ' tee. Thisisthe new committee succeeding the previoustechnical committee — made
its drainage, Cu“ﬁ,aﬁon‘ irrigation and fertility. It up of specialistsin many different areas of soil and water management and thechair-
is published for the benefit of the farmers and man this year is Professor Dick Godwin of Silsoe College._ Ideas from 'ghe Pro-
growers, researchers and advisers, consultants, gramme Committee will be passed to the Management Committeeand the fina pro-
manufacturers, contractors and others making up gramme drawn up according to our resources and finances.
the membership of SAWMA. Which in turn introduces my third point, that our programme will require full
The editor welcomesofters of editorial material gnd adequate resources. Asyou yvill see from the note sent to_mgmbe(s with this
and advertising requests; detailson application. Ex- issue, we havefelt it sensibleto bring our membership fee back in linewith the cost
d advertis detail licatior havefdt it bletob bership feeback in| thth
cept where used for promotional purposes, Soil and of achieving the services wearetrying to offer. The £13.50 (not counting VAT) we
Water is available only to members of SaWMA. have now set still represents a lesser fee (allowing for inflation) than the £4 per

The annual UK membership subscription is£15.50

including VAT, (Overseas £18.00) member set when SSWMA wasfirst set up in 1973.

We hope that members will continue to support the Association and take pride

® Soil and Water Management Association Ltd. in its aims and achievements. And for those members falling in the tax paying
No part of this publication may be reproduced category we doask you particularly to consider making the further step and com-
without acknowledging the source. pleting the Deed of Covenant. As a registered charity this will allow SaWMA to
Front Cover — TheSaWMA field meetingat Bran- benefit still further financially. | am very pleased to report that al members of the
don Fields Estate (courtesy of Frederick Hiam Management Committee have already opted henceforth to covenant their

Il(/ltgrz fan Mathieson, Atkins Land e!nd Water subscriptions.

neutraognensgiérdrfgggé?ni;giion%eg}ano?;tf]?g | look forward to giving details in our issue of a full and active programme
content. A further note appearson page 10. planned for 1986.
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New Corporate Member — Geomorphological ServicesLtd.

We are pleased to welcome Geomor-
phological Services Ltd asa new Corporate
Member of the Association.

GSL. is an earth science consultancy, deal-
ing with a range of problems in soil science,
hydrology and geomorphology both in the
UK and abroad.

Mr Mark Lee, spokesman for the com-
pany, explainsthat GSL has considerableex-
perience of soil survey work and, together
with the university based Reading Soil
Sciences, GSL soil scientistscan provide a
low cost, comprehensive farm survey

package, ranging from basic mapping and
iand quality assessment to chemical analysis
and soil fertility assessment. Also they can
provide independent advice on irrigation,
drainage and soil erpsion problems.

GSL has considerable experience of soil
survey for Britishforestry, having carried out
numeroussurveysfor windthrow hazard and
land valuation.

For further details please contact Mark
Leg GSL, Old Court House, Trinity Road,
Marlow, Bucks. Td: (06284) 75258.

Continued growth in use df pegticidesand fertilisersin the UK

Detailedanalysisof the UK pegticideand fer-
tiliser market ispresented in tworeports lately
prepared by Marketing Strategies for
Industry (UK) Ltd.

The report on pesticidescoversthethree
principletypesavailablein the UK, outlining
the usage by major cropsand reviewing the
schemes operating for pesticide labelling.
1984 consumptionof formulated peticidesis
seen as 7 per cent higher in redl terms over the
previous year — animpressvegrowth though
well below the 26 per cent growth seen in
1982. UK manufacturers are also doing well

in developing exports — Franceparticularly
isamaior purchaser of UK funeicides. her-
bicidesand insecticides.

In the report on fertilisers, nitrates are
seen to be a fast expanding area for UK
manufacturers but overall the UK market
seems to be more susceptible to imports
despitethe rdatively substantial fertiliserrav
material sourcesin the UK.

A section of the fertiliser report deals
with the packaging and handling of
fertilisers.

Automatic weather station for farmersand growers

An easy-to-yse automatic weather station
marketed by the Agronomics Division of
ELE International Ltd., Hemel Hempstead,
England has been designed to provide a
detailed computerised record of the loca
climatic conditions affectingplant growth.

Optimising crop vidd and auality
Factors such as altitude, exposure and the
nature of the surrounding terrain can cause
marked variations in micro-climate within a
small area. By monitoring conditi n his
own land, a grower obtainsspecificinforma-
tion to help him optimise crop yield and
quality while avoiding unnecessary expen-
diture on fungicides. pesticides, irrigation
and fertilisers.

Each wesather station isfitted with 8 sen-
sors to measure air and soil temperature,
relative humidity, surface wetness, rainfall,
wind speed and directionand daylight hours.
The interval between readings is variable
from | minuteto 6 hours. Each record carries
adate and time, and a stati stical summary for
the preceding 24 hours is recorded daily at
9.00am. The built-in data logging unit can
store 1000 setsof records; thus, if recordings
are madeevery hour, thereisenough memory
to last 40 days beforethe memory is full.

M onitoringenvironment

The ELE Automatic Weather Station is
readily transportable and can be quickly
crected on any ste. By fitting variouscom-
binations of sensors and using alternative
Programs, its logging unit can aso beus-
ed for such functions as monitoring theen-

4

vironment in and around crop stores, animal
houses and feed-holding bins, and triggering
alarms or environmental control systems.

In addition, every weather station can be
programmedto giveaudible and visud war-
ning of conditionsfavourablefor the onset of
diseasessuch as potato blight, barley brown
rust, septoria, rhynchosuorium, apnle scab,
and hop downy mildew. Effective crop-saving
action can then be taken in good time.

Further information from: ELE Interna-
tional Ltd., Eastman Way, Hemel Hemp-
stead, Herts HP2 7HB. Td: (0442) 218355.

TheEL Eautomatic weather station

Meter measures
durry nitrogen

The ‘Nitrocheck’ Nitrogen meter from Rekond
Sales(GB) Ltd.

A unigue measuring device, which enables
the plant availablenitrogen in a sample of
slurry or manureto be accurately determin-
ed in minutes, is now available for the first
timein the UK from Rekord Sales {(GB} Ltd..,
of Atherstone, Warwickshire.

The nitrogen content of slurrv and
manure can vary enormously depending on
thetype of livestock, feeding, litter material.
water admixture, etc., and it isimpossibletd
utilise slurry or manure in the most cost
effectiveway in a modern farming system
unlessthe nitrogen content can he accurate-
ly determined. The new Rekord 'Nitrocheck'
nitrogen meter providesjust thisability, giv-
ingan instant and accurateread-out of plant
availablenitrogenin kgs/m?.

The unitis very compact, 14.5cm wide by
26.8crn high by 14.3cm deep and measure-
ment issimpleto carry out and takesonly a
few minutes. The gauge on the unit is
graduated directly in kg. nitrogen per cubic
metre manureand provided with threescaes,
according to the type of MARUEE 0 be tested.
All components of the Rekord ‘Nitrocheck’
are made of stainlesssted and thecomplete
kit is priced at £325.00.

Further informationfrom: Mike J Wilks,
Rekord Sdes (GB) Ltd, Manor Road,
Mancetter, Atherstone, Warwickshire CV9
1R]. Tel: Atherstone (08277) 2424

Reducingatmospheric
pollution

A brochure entitled ""BP gas ~ the ater-
native fuel" has been produced by the Gas
Branchof BP Qil Ltd.

Already beingincreasingly used for grain
drying, the brochureexplainsthat emissions
from engines burning BP Autogas are non-
toxic, low in sulphur content, and the product
itself isentirely free of lead. BP Autogasis
thusa contribution to reduced atmospheric
pollution.

Wideranging technical back-up and free
surveysfor prospectiveusersare amongst the
featurespresentedin the brochure (available
from Gas Branch, BP Qil Ltd, BP House,
VictoriaStreet, London SWIE 5NJ),
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Sports field drainage in progress recently on the Imperial Metal Industries Ltd recreation ground
o Shipston ¢ n Stour, Warwickshire, where a crickel maich was played later on the day the pitch
wus drained. Drainage was reguired on this area despite the fact thet it had previously been
drained with pipes at 8 metre spacings, relying on slits containing gravel and sand to carry ex-
cess water to the drains. New machinery and technigques developed by the Clark Group make
it possible to put in adequate, piped drainage, af closespacings, for lessthan half ke cost nor-
mally associated With sports pitch drainage. Thepipesmay also be wusedfor irrigation and frost
protection. Manufacturers Drainage Equipment Ltd are based at Willingfon, Shipston on Stour,

Biotechnology — links
between Industry and
Univer gty

Microbial Resources Limited and King's Col-
lege, of the University of London have sign-
ed a broad cooperativeagreement on research
and development on the use of micro-
organisms as alternatives to chemical
pesticides.

Under the agreement King's College
grants Microbial Resources an-option to
develop discoveriesfrom severa of their labs
and the company gives the college a similar
option to perform certain aspects of the com-
pany's research programme. Two of thescien-
tists involved are Drs Jim Heale and Paul
Markham whose research interests include
the genetics and physiology of fungi which
attack insects. The third key researcheris Dr
Mike Liewellyn whoseexpertiseisin the area
of insect ecology.

This agreement with King's isthesecond
such agreement signed between Microbia
Resourcesand a University: the first in July
waswith Birkbeck College.

Warwickshire CV36 5AS.

Wider look at land use
needed,
say Consultants

Wider definitions of land quality and usage
are needed in relation to location, alternative
uses, and Government and EEC policies, ac-
cording to the British Institute of
Agricultural Consultants. It is concerned
about the reluctance to release high quality
land for mineral extraction despite the pro-
gressmade in restoration techniques.

Inasubmission by BIAC to the Ministry
of Agricultureit is noted that, asindependent
consultants involvedin planning procedures,
BIAC members are in frequent discussion
with MAFF on the release of farmland.
However, two problemstend to disrupt policy
implementation; dependence on the
Agricultural Land Classification as a
measure of land quality, and the administra-
tion of policy relating to mineral pianning.

The BIAC submission goes on to point
out that progressin land restoration techni-
ques has been retarded hy the refusal to
release sufficient high quality land for
mineral extraction. Given advances in
restoration techniques, it isfeasibleto restore
land to itsoriginal high guality according to
conditions agreed by all parties. Reluctance to
release high quality land for mineral working
has had the effect of slowing development on
restoration techniques by restricting permis-
sionsto lower-quality land where the techni-
ques were not required.

Soil and Water Volume 13 No 2, Qciober (985

Technical Director at Land
Capability Consultants

SaWMA Corporate Member Land Capabili-
ty Consultants Limited of Willingham,Cam-
bridge have recently appointed Dr Keith
Jones as Technical Director. Dr Jones,
formerly Senior Environmental Scientist with
the company, hasacademic qualificationsin
ecology and research and practical experience
in restoration of contaminated land. Since
joining the consultancy in 1983 he has been
developing these aspects of the company's
work. Projectsincludea report to the Depart-
ment of the Environment on restoration of
difficult wastelandfills, feasibility studies of
low level restoration for BedfordshireCounty
Council and restoration proposals for an old
gas workssite.

Adid pollution — an
international problem

The Autumn issueof Natural World reports
on an ambitious project by the junior branch
of the RSNC (Royal Society for Nature
Conservancy).

Recognising that for some years there had
been regular monitoring of rainfall acidity at
a number of UK research stations it was
realisedthat therewastill not enough datato
study the precisepattern of rainfall activity as
any particular weather system passed across
the country.

The project wasmounted countrywide to
collect this necessary data, and the results
submitted to Dr Neil Cape of the Institute of
Terrestial Ecology. Hisanalysishasconfirm-
ed his earlier gut feeling for what goes on.
"Warm, wet westerlies coming from the
Atlantic are clean, while air masses
associated with continental Europe or
sources of emissions are relatively dirty":

Thisyear's project was planned asa pilot
schemeand thanksto generous sponsorship
from British Petroleumatill moreambitious
extended project is now being organised for
next year.

WATKINS NAYLER & GO. LTD.

Friar Street, Hereford.

'NAYLER
SNGLE SUBSOILER

£
A N—(
A,

LARGE STOCK
IRRIGATION HOSE . .
AND EQUIPMENT R

Telephone 274361

'‘NAYLER'
TWIN SUBSOILER

AOBUST withaut being a
MAMMOTH DINOSAUR

COMPETITIVELY PRICED

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

We SAVE you and GET THE BENDS OUT OF THEM FIRST.
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Soil Management in paddy fields
TheNational Instituteof Agricultural Engineeringisto set up aprogrammeof in-
vestigation into wheels and tyre equipment for optimum performance in flooded

paddy fields.

Although aconsiderableamount of research hasbeendoneon the performance
of wheels and tyres under dry-land farming conditions, the extent to which this
knowledge can be applied under paddy field conditions is not known. Silsoe
engineers already believethat thereare major differencesin soil behaviour under

tyresand wheelsinthetwo situations.

Theproject will beginwith asurvey of soilsin paddy fieldsin South East Asia,
and will also entail theconstruction at Silsoe of thesimulated paddy field. Part of
the fundingiscoming fromthe EEC and thework isto becarried out in conjunc-
tion with the Asian Institute of Technology in Bangkok.

[
Thefuture sceneat the NIAE

Agricultural Training Board —
now nearly 700 training groups.
Coursesin graw burning and
Crop spraying

The Agricultural Training Board reports
1984/85 as its busiest year ever, with over
1,000 peopleattendingatotal of 89 coursesat
thetraining centre at Stoneleieh.

Additionally, the Board has now reached
its planned target of establishing around 700
training groups throughout the country to
ensure that all farmers and growerscan ob-
tain reasonably easy accessto the Service.

Thetraining group systemis proving par-
ticularly successful — probably largely dueto
the fact that farmers and growers are per-
sonally involved in theidentificationof local
needs and the provision of loca response
However, there is still scope for increasing
membershipof theindividua groupsand this
will be a prime objective of the Board in
1985/86. The Board's report commentsthat,
paradoxically, it is businesses which are
already successful that aremore preparedto
seek out, and pay for the servicesthey need
such as training. Apparently, only about a
third of thoseentitled to use ATB servicesac-
tualy doso.

That the Agricultureindustry asawhole
supportsthe Board'saimsisconfirmed by the
growing cash contribution (£700,000 in
1984/85) made through training group
subscriptions, course feesand purchase of
training.

Of specid interest in 1984 has been the
Board's straw burning course, attended by
some2,000 traineesat over 150 locations. The
presentation of the course has been improv-
ed by the addition of a video tape and the
Board seesthisas a significant contribution

L

to the improvement of strawburning stan-
dards last summer.

With crop spraying also coming under in-
creasing public scrutiny all the Board'scrop
spraying training was revised and instructors
updated prior to the 1985 season.

McConnel celebrate50th
Anniversary and win
advanced technology award

F W McConnel Ltd, celebrating 50years
of farm machinery manufacture, have
been pleased to receive a visit from the
Duke of Gloucester and to hear his
praise for theway the company islook-
ing to thefuture.

The modern plant now installed at
McConnel’s already generates an annual
turnover of £6m. The company's com-
puterised systems have also won an ac-
colade from the Government — ap-
pointment to thelist of just 70 British
firms which are approved to carry out
the Advanced Technology Awareness
Programme, teaching other manufac-
turers how to bringin computer controls
and other systems. The company isthe
only agricultural machinery maker on
that exclusive list.

d of practice for agricultural
lime
Statistics on the UK market for
agricultural lime show thereisto be a
continuing demand at around 3%
million tons applied each year.

Underlying the importance of pro-
perly assessing lime requirements, and of
correctly applying thelime, APL C (the
Agricultural Lime Producers Council)
has published a Codeof Practicefor the
industry.

Thecode stressesthat soil sampling
should be established procedure with
due regard to the presence of different
soil types and it is noted that modern
equipment for lime spreading enables
full use to be made of the generally
limited time available with minimum
disruption to the soil structure.

A new generation d QloSs reinforced plastic
Cesspools hove been introduced by Ernrec
(Pollution Contral) Limited, Andover.
Availableinomnged sizes from 9000 litre
{2000 galls) 10 36,000 litre (8,000 gallsj, thenew
lower profile Cesspools hove been specially R-
designedfor optimumstrength and efficiericy
for bdowground opemtion, and are suitable
for o diverse mnge d applications where
effluent control is essentiaf, in both dry, wel
drained, or poorly dmined locations.

New kit simplifies nitrate
testing

Nitratest isa new kit, developed by Wilkinson
& Simpson Ltd, whichgreatly smplifiesthe
procedurefor measuring nitratesin drinking
water, reservoirs, sewage effluent and in-
dustrial westes.

Until now, nitrate testing has involved
fairly complex laboratory techniques. With
this new kit, both professionalsand non-
technical userscan obtain accurate resultson
Ste. By formulating al thetest reagentsasa
powder and foil wrapped tablets, the test pro-
cedure has been made very simple without
the difficulty of using and measuring out
liquid chemicals.

After additionof thetest reagents, the in-
tensity of red colour produced in the water
sample is compared with a series of glass
standard colours and the reading obtained
represents the concentration of nitrate in
terms of milligrams per litre of nitrate
nitrogen.

b
]
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The new test kit from Wilkinson & Simpson
Ltd.

Within the EEC, the maximum recom-
mended nitrate levd in drinking water is
25mg/litre, with an absolute maximum of
50mg/litre. This is equivalent to nitrate
nitrogen leves of 565 and 11.3mg/litre

respectively.
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Microbiological perspectivesin soll

management

by E John Wibberley, Royal Agricultural College, Cirencester

Soil fertility was once conceivedin termsof earthworm activity with resultant effects
on pasture productivity and potential liveweight gainsof grazing stock. Such con-
cepts came to suffer accusations of imprecision, of 'muck and mysery'.

From Boussingault's classictrialsto Lawesand Gilbert founding Rothamsled in
1841, soil fertility became increasingly perceived in chemical terms. Universities
founded departments of soil chemistry, only to be designated soil science depart-
ments wel into the present «entury.

Soil management isan even newer terminology associated asit iswith theim-
provement of soil physical properties. Physics cameto take over the limelight from
chemistry with the fuller appreciation of thesignificanceof soil structure, embodied
forinstancein the Strutt report of 1972, 'Modem farming and thesoil' — whichalso
expressed some concernsabout chemi cal excesseson the land such as high usage of
nitrogenousfertilizersleading to excessive lime displacement. More recently em-
phasis hasbeen on compaction and itsavoidance, subsoil management (so ably ex-
pounded by Professor Gordon Spoor and hiscolleagues) and, morelatterly still, on
soil erosion in the UK. All this has set the seal on the importance of soil physical

management.

What then of soil biology? How doesit rank as a vaid claimant to undergird

practical soil management strategies?

Soil Fertility Criteria

Soil fertility has been perceived asalong-term
quality of thesoil in Britain — ""theoriginal
and indestructible powers of the soil" as
stated by Ricardo in his classic rent theory.
Doubt has been cast on theindestructibility
of some British soilsalready.

Soil fertility refersto thetotal capacity of
asoil to produceand go on producing useful
crop yields. It is an all-embracing concept,
leading logically to a search for sustainable
management strategies.

A fertile soil supplies a crop with al its
current-account needs now, viz. space, an-
chorage, water, air, warmth, favourable pH,
nutrients and freedom from poisons and
restrictions. It needs also to be conserved to
supply theseto futuregenerationsof crops. It
needs to betreated likea deposit account in
a dependable bank - vyielding long-term
rewardswith interest.

Soil is both the beginningand theending
of agricultural life, in whichtheroleof micro-
organisms is foundational (Fig.1). Soil im-
provement is both the lifeblood and the
necessary consequence of any system worthy
of the description 'sustainable agriculture'.

It seems obvious that the best likely in-
dicatorsof asoil's suitability now to support
acrop are micro-organismsrequiring similar
conditions for life to those favouring roots
whilst their relative decline is the most ap-
propriate portent of future deterioration in
cropping potential.

Soil isalivingsystem, diverseand intense-
ly competitive at its best. It is possible to
detect physical perfection in an environment
whilst chemical faults may persist; such a
state would result in biological poverty. It is
possibleto detect chemical Utopia coincident
with physical unsuitability of environment.
Howwer, biological activity isonly optimized
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when both physical and chemical en-
vironmentsaretruly ideal also. Thusapleais
made for a micro-biological perspective as
the paramount indicator of soil fertility once
more — but with a difference by contrast
with last century, viz. that research must
supply widenceand factsto useasyardsticks
in practical soil management witha microbial
perspective. We must come in farming to
value microbes more highly and to unders-
tand their divergty and their activitiesmore
thoroughly.

Diversity of the Soil Population

The microflora includes bacteria, ac-
tinomycetes, fungi and algae. The smallest
and most numerous members of most soil
populations are bacteriawhichare unicellular
plants around one-thousandth of a
millimetrein size. A saltspoonful of soil can
contain as many as the human population of
the world i.e. approaching 300¢ million.
Some can produce great-grandchildren
within the hour. Far less numerous but also
unicellular are the threadlike actinomycetes
some of which are accreditedwith producing
the characteristic splendid aroma of freshly-
cultivated earth.

Fungi often tackle the more tough crop
residues returned to soils and being
multicellular, threadlike and fragmented are
more difficult to enumerate individually so
microbiologists often usethe term 'biomass
toconvey total weight of livingmatter rather
than numbers. Data of the present writer
concur with the work of othersin showinea
decline in the presence of fungi relative-to
bacteriaas soil pH rises(Fig.2). Furthermore,
on a Coombe series calcareous silty clay
loam, at a natrual pH of 8.2, I found virtualy
no fungal activity. Most soil fungi aresmaller
than above-ground relativesand commonly
exist asaround Imm long fragments though
many occur also as spores, some being very
prolific in this respect.

Surface soils contain various types of
algae including nitrogen-fixing blue-greens
and silica-coated diatoms of diverse shape.
The soil fauna ranges from such large
creatures as earthworms, potworms, and
springtail  insects through eelworms
(nematodes) of around 1mm in length to the
profozoa or microfauna represented by the
well-known amoeba some ten times the size
of the average bacterium.

Activities of the Soil Organisms

Beneficid effects

Decompogtion — the largest-scale
operation undertaken by the majority of soil
micro-organisms is to break down crop
residues, faecesand other raw organic matter
(OM.) to form humus (virtualy fully-
decomposed O.M. of very high nutrient and
water-retaining capacity and a valuable soil
adhesive). In the process potentially harmful
wastes which might otherwise be harbouring
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FIG.2 Regponseof the SOl micrafiora to change in pH of @ loamy sand



pests, pathogens and poisons are removed,
mineral elements are liberated and humus
reservesreplenished.

The rate at which a soil can decompose
raw O.M. such ascrop residuesisa function
of the composition and toughness of the
material involved, thesizeand diversity of the
soil population and its level of activity as
governed notably by soil temperature, pH,
moisture supply and aeration. In a farm
businessit is not theamount of capital that is
tied up whichisso relevant to profitability as
the rate of turnover of that capital. Soiit is
withsoil OM. — | believeweshould seek to
measure OM. quality and the influence of
soil management practices on its turnover
rather than absoluteamount present at any
onetime A stagnant pond contains plenty of
organic matter but itseffects are detrimental
rather than beneficiall The work on
microbiology of straw decay by Dr E
Grossbard, Dr J Lynch and others must be
continued within the present studies of straw
incorporation.

Mineralization — thisinvolvesthe release
of minera nutrients from both O.M. and
rock-oarticle sources by the action of theen-
zymes and other substances produced by
microbes. These mineralsare then available
for use by the current generation of crop
roots.

Special Chemical Transformations -
some microbes carry out very specific
chemical changes, for instance nitrification.
This involves two genera of bacterium,
Nitrosomonas and Nifrobacter which respec-
tively convert ammonium to nitrite and
nitrite to nitrate. Sincenitrateis more soluble
than ammonium it ismoreavailable for root
uptake but also more easily leached.
Therefore, there is current interest in
bacteriostats such as ‘didin’ which limit the
activity of these bacteria so that more.
nitrogen remains in ammonium reservesin
soil and is more steradilv released. Manv
microbes possesstheenzyme ureasei.e they
are ureolytic — capable of breaking down
ureato releaseammonium. If thisoccurstoo
quickly then fertilizer ureacan be a wasteful
source-of N wen though it has46% N init. It
is becoming more used on cost grounds.
Measurescan betaken to manage thisactivi-
ty of micro-organisms. (Fig.3 showsan exam.
ple of some of theauthor's work on this).

Nitrogen-Fixation — apart from the well
known rhizebia which inhabit legume root
nodules there are various free-living species
of bacteriaand blue-greenalgaein soil which
contribute useful amountsof N fromair to
soil.

Soil Aggregation = many bacteria are
coated by gums which act as natural soil
adhesives; fungal wefts deposit humus as
they dieand decay in sifw; earthwormsincor-
porate O.M. and concentrate calciumin their
casts. (25 M wormsto the hectare can raise
over 80 tonnes of castsin a year). All these
processes promote the development of a
more stable crumb structure in soil. The
biology of earthworms has been much
studied in relation to reduced cultivation
systemsand Dr C A Edwardsisan establish-
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ed authority. In Cambridgeshire, British Ear-
thworm Technology under Dr J Mullett
breeds these marvellous creatures for waste
digestion.

Antibiotic Production — naturaly pro-
duced substances which, in small quantities,
inhibit the growth of other organisms
orginate in many microbe bodies. Certain ac-
tinomycetes such as Strepronmyces are com-
mercially cultured to collect antibiotics.
These antibiotics in soil are important in
defining territories for their originators. The
producers are often decomposers which need
to colonizea defined area of O.M. or of liv-
ing crop root surface(rhizo-plane) — theim-
mediate root zoneisthe rhizosphereand high
microbial activity hereresultsfrom asupply
of root exudates (organic nutrient com-
pounds) and the microbes in turn release
minerals for roots. They also produce an-
tibiotics which resist the penetration of the
rhizosphere by pathogenic root-infecting
fungi, for instance Biologica control can oc-
cur inother ways — for instancecertain fungi
can trap and kill nematode pests eg. Dr B
Kerry's work at Rothamsted.

Mycorrhizal Symbiosis = this occurs
when certain fungi coat theroot systemof a
crop so benefitting their own lifestyle but also
effectively extending the crop's root system
and thereforeits recovery of less accessible
nutrientssuch as phosphates. Much work has
been done at Oxford by Prof. Harley and
others especialy in connection with trees
(where parasitism can also occur with some
of these fungi). Recently trials are taking
place with mycorrhizae in the Fensat Arthur

Rickwood E.H.F. on vegetable crops —
onions and celery.

Rothamsted work by Stribley ef @/ has
looked at ceredls including spring wheat
where cv. Timmo formed a useful mycoor-
rhizal association.

Detoxification - pollutantsarrive in soils
through industrialization, accident and
deliberate addition for crop protection pur-
poses. We depend on micro-organisms to
render all these ultimately harmless by
decomposing them. Investigations of their
capacity or otherwiseto do this must accomn-
pany developmentsin types of material add-
ed tosoils.

Possible detrimental effects

Putrefaction - producing toxins in badly-
aerated, cold soils overloaded with O.M.
Denitrification — leading to loss of N as
gases from very wet soils.

Immobilization - the competition for very
limited supplies of available nutrient which
temporarily locksit up in microbial tissuein-
stead of leaving it available to crop roots.
Pathogenicity — some microbes areagents of
crop disease themselves.

All of these possible detrimental effects
can beclearly linked to defectivesoil manage-
ment. A soil physical and chemical environ-
ment favourable to crop roots also favours
beneficial microbia activity.

A lone-term appreciation of the roles of
soil micro-organisms is needed for effective
farming dash ne teall forand
support continued relevant research in this
relatively neglected field.
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World Soil Tillage workers gather in

Brennan D Soane, Scottish Institute of Agricultural Engineering

Canada

reports on the ISTRO Conference 1985

The 10th International Conference of the International Soil Tillage Research Organisation, held at Guelph University, Canada
in July 1985, provided the opportunity for 219 scientists from 31 countries to discuss the latest developments in soil manage-
ment throughout the world. The UK delegation of 14 scientists representing ADAS, ICI, NIAE, NVRS, Rothamsted Ex-
perimental Station, SIAE, Silsoe College and Wye College was the largest after Canada and the USA. A post-conference tour
through Ohioe, Indiana and Michigan attracted an atiendance of about 70 and gave a first rate opporiunity to see tillage prac-

tices and research in the Eastern Corn Belt.

The conference was an interesting mix-
ture of verbal presentations, poster sessions
and visits to research centres and commercial
farms. It was clear that tillage research in On-
tario was closely geared to the needs of
farmers, indeed Dr Terry Daynard considered
that farmers are doing 99% of the research in
Ontario. The farmers visited and their exten-
sion/advisory workers seemed very ap-
preciative of the benefits to be gained in tak-
ing advantage of the collected expertise of the
scientists while the scientists were impressed
by the thorough way in which Ontario
farmers were tackling zero-tillage including
machinery innovation.

At a time when ploughing techniques and
straw incorporation are perhaps the major in-
terests in the UK, the contrasting trend in
many other parts of the world is running
strongly towards minimum and no-tillage
systems with a surface mulch being strongly
favoured, particularly for erosion control.
Professor R @ Cannell in a review paper at-
tributed the lack of interst in conservation
tillage in north-west Europe to the higher
rainfall and lower soil temperatures than in
say most of north America. Conservation
tillage was thought by Dr R R Allmaras of
the University of Minnesota to be of interest
to American farmers primarily because of
the potential for reduced production costs
with conservation benefits being of only
secondary interest. He estimated that conser-
vation tillage in which 30% of the soil surface
is covered with crop residue is practiced on
about 25% of the cropland in the USA. Un-
fortunately tillage nomenclature still shows a
confusing variation of usage and even the
absence of tillage is variously referred to as
“no-till”, “zero-till” or “direct drilling” in dif-
ferent countries,

Erosion

Erosion due to run-off during storms has
been becoming more serious in Ontario
whereas previously it tended to be associated
with cropping in lower latitudes. This change
seems to mirror the situation in Europe where
erosion problems have become much more
prevalent in northern regions, even in
Scotland, The underlying causes may be
changes in rotations, decreases in soil organic
matter content, unfavourable structure and
compaction in subseils due to compaction
from vehicles. Work on the role of tillage
practices in influencing erosion was reported
for such diverse locations as Queensland,
Alberta and Nigeria.

Professor Jack Ketcheson, Past President of ISTRO
with responstbility for the 10th Conference, describes
a fong-term maize tiflage experimeni started in 1969
in which continuous mouldboard ploughing has
been compared with reduced and zero tillage.
Soils

There was intense interest in the need for bet-
ter technigues for quantifying those changes
in soil structure which are introduced by
tillage and traffic and which can be shown to
correlate with plant responses. Scientists are
still looking for the “wonder meter” to in-
dicate all they need to know about soil
physical conditions. Some are following the
high tech path with devices such as the com-
puter assisted electronic recording pene-
trometer as pioneered by SIAE with the
“Bush” penetrometer while others, such as G
Wilson of Agriculiure Canada go for
simplicity with the Pedotechnical Spade ora
simple soil cultivability test described by Dr
H W Chandler and Dr J V Stafford of
NIAE.

A new interim Soil Structure Working
Group was set up representing 54 scientists
throughout the world interested in this topic
with Dr Pieter Groenevelt of Guelph Univer-
sity as the Chairman and Dr Tony Dexter of
South Australia as Secretary. It was recognis-
ed that pore size distribution and pore orien-
tation are of major importance but their
measurement on a routine basis tends to be
slow and laborious. Dr A R Dexter introduc-
ed his new concept of trematotropism of
plant roots. He claims to have shown that
growing root tips can alter course towards a

pore large enough to grow through thus tak-
ing greater advantage of the larger pores than
would otherwise be possible.

Compaction problems
Vehicle traffic and the resulting compaction
is now widely seen as inseparable from tillage
problems unless wheel traffic is either exclud-
ed totally from the cropped area, as is now
the case in several experiments underway in
different countries, or subject to severe
restriction in both axle load and contact
pressures,

An ISTRO Working Group initiated by
Dr Inge Hikansson of Uppsala, Sweden, has
been active in ¢co-ordinating experiments in
several countries to examine the effect on dif-
ferent soils and crops of vehicles having a
high axle load. Even though such traffic may
be followed by ploughing, the amount of
compaction remaining in the subsoil is now
known to cause appreciable crop losses. In-
creasing tyre contact area is not thought to be
effective in avoiding subsoil compaction
under high axle [oads. Certain soils have been
found (o recover slowly from a single severe
compaction treatment but this effect is un-
likely to have much relevance if heavy axle
loads are employed at frequent intervals.
Where straw is incorporated there may be
dramatic decreases in compactability as a
result of the presence of the undecomposed
material.

Recompaction after Joosening
Loosened soils are now recognised as being
particularly prone to re-compaction. Workers
at Silsoe College described the rapid recom-
paction of deep loosened soils when subse-
quently ploughed. Some soils may develop a
stabilised structure after a number of years of
zero-tillage which can resist compaction from
traffic and may even show a higher
permeability than when ploughed.

Biological aspects of tillage

Apart from direct crop responses to tillage
and zero-tillage, there is ga:hering interest in
a wide range of resulting effects on soil flora
and fauna. These effects are becoming
known since zero-tillage can now provide op-
portunities 10 study extended perieds of
cropping on undisturbed soil. Tillage has
been found to influence microbial biomass,
while under zero-tillage there are more
favourable conditions for the establishment
of mycorrhizal associations with crop plants.
The rhizomia infcction of sugar best was
reported to be influenced by tillage.



Drills and implements
Several contributions described continuing
work on the development and testing of new
drillsand implements. The problemsof drill-
ing maizethrough heavy trash cover seemto
have been largely overcome with the use of
large cutting discs. Drills were al so seen with
angled dished discs, either scalloped or plain,
set to clear a straw-free strip ahead of the
planting coulters while maintaining a heavy
trash cover in theinter-row zone.
Tillageimplement developmentis still ac-
tive and Dr J V Stafford and A Geikie of
NIAE described a novel implementinvolving
oairs of inclined discswhich loosen by induc-
ing tensilefailure.

Minimum tillage requirement

Numerous reports from all parts of theworld
were presented on the results of experiments
to assesscrop and soil responses to reduced
and zerotillage. The resultstend to be heavily
dependent upon the soil, crop and weather
conditions related to each experimentand the
overal picture can be confusing.

With the very wide variety of tillage op-
tions now available, it isimportant to have
clear-cut guidelines for the assessment of
minimum tillage requirement for maximum
yield. Papers setting out important new con-
cepts in minimum tillage requirements were
introduced for tropical areas by Dr R Lal of
[ITA, Nigeriaand by Dr B C Bdl of SIAE
for a northern moist temperature area
(Scotland). Their contributions will hopeful-
ly lead eventually to a global criteria for iden-

ii io of minimum tillage requirement
based on a unified technique for quantifying
relevant crop, soil and climate factors.
There werea number of reportsof long-term
tillage studies (Brazil, Canada, USA and
Scotland). Workers from the Edinburgh
School of Agricultureand SIAE introduced
theconcept of a'rainfall penalty factor' to
account for hitherto unexplainable fluctua-
tionsin theratio of barley yieldson plough-
ed and zero-tillageplots over a {5 vear oeriod.
Thefactor is based on asimplesummation of
soecified rainfall "deficits” and " excesses”
during the early growth of the crop.

Future

Soil tillagestudiesare certain to havea con-
tinuing major role to play in both temperate
and tropical areas. In tropical areasthe em-
phas swill beon reducing soil erosionand in-

creasing vields while in the temperate areas
the emphasis will be on perfecting techniques
which allow reductions in production costs
without '~ reduction -~ improved handl-
ing of crop residues.

Canadian famers havefallowed the trend with large

increases [N tractor forse-power (feft to right) bul the
problem of compaction under very high axfe loads
WaSz major concerna rhe Conference.

Prof H Kuipers in reviewingthechanging
roleof tillageresearch stated that "' thereisa
strong emphasis on crop yield as a criterion
for judgements on the effect of soil tillage™
and "agrowing interest in the explanation of
crop reactions on the basis of soil physica
aspects”’. The solution of these problems
represents a formidable challenge to the
research workersand the way forward seems
likelv to deoend on a =reater sharine of ex-
perience through international working
groups tackling common problems. ISTRO
has a vital role in providing the framework
for successful co-operation.

Next Conference

Plansare wdl underway for holding the 11th
ISTRO Conference in July 1988 in Edin-
burgh with a pre-conference tour starting at
Silsoe, The first announcernent leaflet giving
details and asking for intimation of inten-
tionsto attend is already being circulatedand
the author will bepleased to send a copy on
request. Soil tillage and compaction research
hasa major roleto play in the moreefficient
handling of our soils in the evolution of
systemsof crop production in the challenging
timesto come as wel as the moreimmediate
problemsof getting cropsestablished on time
and arowina wel in the context of often
highly unfavourable weather conditions.
Unlike much scientific research. the aimsof
ISTRO areto achievea synthesisof informa-
tionand ideasfor better crou production bas-
ed on asound understanding of thescientific
princi ples of soil behaviour.

g, Reducedand zero tiflage

s is increasingly usd in
& Ontario a5 ¢ means d
! reducing erosion in
4 maize crops with Some
interesi IN the use d
legumesgrass mixtures
beng introduced in the
rotation 10 improve S0l
structure. Note the trash
remaining ON the surface
from rhe previous crep
excepr Whareir hasbeen
displaced in rhe planted
A row by angled discs on

A the drilt

| FIELD MEETINGS

Brandon Field Estate, surro
Irrigation Scheduling

There was a good attendance at the July visit

to Frederick Hiam Limited, Brandon Field

Estate. Four irrigated sites were observed,

growing parsnips for packaging, potatoes for

crisping, wheat and sugar beet. Farmerswere
the most numerous proportion of the well
balanced attendance, followed by soil
surveyors and advisers. As a result, the
discussions were both down to earth, yet able
to go into considerable depth, and the sup-
porting booklet of papers provided by Dr

Mike Carr of Silsoe College and lan

Mathieson of Atkins Land & Water Manage-

ment waswell appreciated.

Mr Sam Jolley, the General Manager of
Frederick Hiam's, described the
characteristics of the block, which includes
1280 acres of arable land, predominantly
sandy, but with considerable variations. The
farm is well provided with water, from two
boreholes, and two extraction points, and the
system of underground maing provides
hydrant points in every field at intervals not
greater than 75 metre;, thereby reducing on
manual operations. Potatoes are grown in
beds very successfully. Of the wheat and
barley grown, 75 per cent goes for on-farm
pig feed operations.

Dr MikeCarr of SilsoeCollegedescribed
how the college and ALWM had formed
Irrigation Management Services which has
been onerating at Frederick Hiam’s for two
years. Thefull serviceincluded asoil survey,
irrigation eguipment assessment, and a
monitoring programme which provided a
weekly printout and recommendations for
water application for each individual growing
area.

In addition to the meteorological data
that isfed into the system, the farmer phones
up weekly to report the local rainfall data,
irrigation applicationsand the estimation of
the percentageof crop coveragein each field.
A field observer usesa neutron scatter probe
to take soil moisture readings periodically
throughout the soil profile at selected sites
chosen asa result of asoil survey.
Precision irrigation
MikeCarr referred to theincreased interestin
improving the precision of irrigation. Some
of the main advantages seen for the IMS
computer system are as follows:
® The soil survey carried out in each field

gives a systematic basis for estimating
AWC and potential rooting depth. The
computer programme alows for pro-
gressively increasing rooting depth through
the growing season.

©® The possibility of the computer simulation
progressively drifting away from an
estimation of the real conditions is
avoided by the neutron scatter moisture
measurements.

@ The periodic visitsof the observer are an
aid to the farmer because in the fina
recommendation the irrigation application
for thefollowing week is given after all the
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factors which the programme allows for
have been taken into account.

Ian Mathieson de trats 1 how the
neutren scatter probe operates. It is sensitive
to the quantity of hydrogen molecules in the
surrounding soil, and these are predominant-
ly water. It is normally calibrated for each
semi-permanent observation point within the
fic  and measures the moisture throughout
the profile. These calibrations show up the ef-
fects of compacted or stony layers where
there islessspace for water retention.

Theirrigation operationson thefarm are
designed to fitin with each other, toget full
useof the equipment and of thewater. Essen-
tially the cered crops areirrigated in order to
ensurethat thefields areall at field capacity
by mid June.

Bendfit of soil urvey

The Soil Survey of England and Waleshave
a particularly close knowledge both of the
soil conditions and of agricultural produc-
tion. Their Regiona Head, Tony Hodge,
commented on theconsiderable variation in
soil profile which would occur in the hum-
mocky sandy areas, particularly those
previously lying very wet.

Decisions made on the basis of survey
knowledge were better than those made
without knowledge Mike Jarvis asked about
theeffect of localisediron panswhich the soil
survey had shown to be present and which
weretypical of the area. It wasagreed these
could have considerable local effect on
moisturerelationships.

Sproatley, Humberside
ADAS Sraw IncorgorationTrial

The trial at Sproatley is onein a series of
many trialscarried out by ADAS duringthe
past 3 yearsto evaluate techniques for straw
incorporation. The effect on yield of incor-
porating Straw compared with burnt
treatments with thesame cultivation system
has been tested to identify or not a unigue
yield effect due to the presence of crop
residues.

The magjority of farmers in the main
winter cereal areaof the North of England
adopt the plough asthe primary cultivation
tool. Hence a straw incorporation system
based on the plough will minimise any ad-
justments required for incorporation of crop
residues. The trial waschosen on this heavy
siteasan exampile of adifficult soil for straw
incorporation where problems may be an-
ticipated. Thesoil type isa heavy clay loam
over clay and good soil structureisdifficult to
maintain.

Theincorporation treatments were;
Straw burnt — = ploughed @ discs plus lines
fiicm)

Straw chopped and spread — e ploughed @
discs plusfines (#@cinj plus ploughed @ discs grd
tines fi5cm)

Superimposed on all of these treatments
were combinations of autumn and spring
nitrogen to investigate the need for autumn
nitrogen where straw IS incorporated.

Theoptimum N requirement for this site
was250kg/haN and total N ratesin thetrial
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wereaimed at bracketing the optimum.
Autumn N LaeFebN Early April N Tota N

0 40 160 200
40 40 160 240
40 80 160 280
80 40 160 280

0 40 200 240
40 40 200 280

0 80 200 280

0 40 240 280
40 40 240 320

Nitrogen treatments fkg/ha).

Straw was chopped and spread on the
combine which resulted in uneven spread
across the width of the cut. Stubblelength
varied between 7.5-15cm and chopped length
between 5-10cm. The combine used hasa6m
header and straw wasspread in a band only
4m wide. The net result was uneven incor-
poration and atemporary N immobilisation
in the swath on the non-ploughed
treatments. Thisimmobilisation of N show-
ed up as yellowingin thecrop in bands cor-
responding with the large concentration of
chaff but this did not influence overall yield.

September 1984 was wet, the straw lay
damp and a poor burn wasachieved on the
burnt treatments. Much unburned straw re-
mained on these plotsand wasincorporated.
Immediately after burning al plots were
cultivated, in the case of the ploughed
treatments with a 5 furrow Dowdeswell
mouldboard plough and the non-ploughed
treatments twicewith a rigid tined cultivator
and twice with medium discs. The soil was
moist during the cultivations; non-ploughed
treatments were compacted and the straw
was poorly mixed. Inversion by the plough
was good athough there were some
blockages with straw in the centre of the
swath and pre-mixingresulted in morestraw
on the surface. Secondary cultivations con-
sisted of two passes with a rotary harrow
which produced a cloddy seedbed but a good
mix of straw and soil.

Autumn N wasapplied after drillingand
the effects could be seen on the non-
ploughed treatments until the early spring
dressing was apy with the greener crop
where N had been applied. Despite the visual
N effect in the winter, the autumn N plots
did now show ayidld benefit over noautumn
N on the non-ploughed treatments and the
ploughed treatmentsdid not show anv visua
differences.

Slug damage wassignificant on most of
the area due to the cloddy conditions, with
plant populations reduced by hollowing of
seed. Very little leaf grazing wasevident.

Non-ploughed treatments were wetter
than the ploughed treatments during thelate
autumn and winter becauseof poorer surface
drainage after numerous passes with im-
plements. Seedbeds on the ploughed plots
were better drained and the plants looked
healthier and were dightly more advanced
than the non-ploughed treatments.

Prdiminary results

Yiddsare apparently lower in the ploughed
treatment where straw was chopped and
spread than wherethestraw wasburnt. The
yield level in general was8-8.7 t/ha at 85%
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DM with novield difference between burn-
ing and ploughing down straw after working
the surface. The non-ploughed yields were
lower than the ploughed dueto thecultiva-
tion effect and not due to the presence of
straw. No statistics are yet availableto test
the significance of thesedifferencesand since
there was much variation from plot to plot
no firm conclusions can be drawn at this
stage. Data from trials nationally indicates
that ploughing wasthe most effectiveway of
disposing of straw in 1984 and the subse-
guent yields exceeded those obtained after
straw burning. Tined cultivation to pre-mix
the soil with chopped straw prior to
ploughingwasnot beneficialin termsof final
yield. Tined minimum tillage to about 10cm
also gave satisfactory results on the heavier
soilswherethistypeof incorporation method
might have relevance in terms of reduced
costsand area potential.

Thistrial and other trials nationally will
continue for at least the next 2yearsand yied
data will beavailableassoon asthestatistical
analyses arecomplete.

Colin Rudd, 448 Soil Science, Leeds

Burnley Hall Farm, Norfolk
Farmingand Conservation

On June 14th SaWMA held a wella e led
regional field meeting on the Norfolk coast in
the area between Martham Broad and the
sand dunes.

The themeof the visit was to show how
managed farming and nature conservation
could successfully co-exist. There was a
strong turnout from FWAG interests, inclu-
diong farmers Dudley Reeves (Beds) and C
Johnson (Leicsy, and Norfolk and Suffolk
FWAG and ADAS water service personnel.
Speakersincluded Peter Wright. Nature Con-
servancy, Stephen Hawes, Land drainage
engineer, Dr Aindey Ede, water resources,
and Bob Brewer, farming. It was Bob Brewer
who spotted the Marsh Harrier flying over
the reed-bed $SSI at the River Thurne.

Al the freshwater dune siucks, Peter Wright, Nature
Conservancy, (cenire of group) expiains rhe re-
quirements o the Natterjack roods, while Bob
Brewer gets in wirh them.

The visit showed an aspect of our land
and water resources relaively new to
SaWMA, but which farming could suc-
cessfully accommodate and indeed could be
moat instrumental in helping.



“STRAW INCORPORATION

Sraw Incorporation — what
about Nitrogen?

A E Johnston & D SPowlson, Soilsand Plant Nutrition Dept, Rothamsted Experimental Station, Har penden

Reviewing theresultsof recent experimentsat Rothamsted, theauthor sconclude
that theincreased use of fertilizer nitrogenin current far ming sysemshas probably
ensured that thereissufficient ammonium or nitrate nitrogen in soil in autumn to
meet the needs of thesoil microbial biomassto break down graw which isincor-
porated in soil. Thisnitrogen could be a direct resdue from that year's fertilizer
dressing or from themineralizationof soil organic matter. Nitrate-nitrogen which
becomespart of thesoil organicmatter isnot at risk tolossby leaching which may
causepollution of potablewaters Although only asmall proportion of the nitrogen
immobilized with each input of straw will be released to the following crop,
mineralization continuesover anumber of years Thecumulativeeffect of nitrogen
mineralised from extraor ganicmatter built up fr om successivesraw incor por ations
may makea significant contributionto the nitrogenrequirement of crops.

All plant and anima remains incor-
porated into soil are processed by the soil
microbia biomass, the largely unseen but
ever-hungry living organismsin thesoil. This
active biomassand thesimpledecomposition
products produced are the main source of
plant nutrients which are cycled through soil
organic matter.

Straw added to soil isa wel comesourceof
food for the biomassbut it isan unbalanced
diet, being rich in carbon and poor in
nitrogen. At harvest, straw contains about
35% carbon hut only 0.35t00.7% nitrogen
and it has therefore a carbon to nitrogen
(C/N) ratio of between 100:1 and 50:1. The
cells of the organisms that comprise the
hiomass and the soil organic matter or
humus they produce are both richer in
nitrogen than straw, having C/N ratios of
about 6:1 and 10:1 respectively. Although
much of thesurpluscarbon in straw islost to
the atmosphere as carbon dioxide during
decomposition, some extra nitrogen is re-
auired for the conversion of nitrogen-poor
straw to relatively nitrogen-rich soil orzaniz
matter. This tie-up f mineral nitrogen
organic formsis known asimmobilization.

Any organic material with a C/N ratio
greater than about 30:1 causes immobiliza-
tion of nitrogenwhen added to soil, whereas
materials with a lower C/N ratio release

1. This is why FYM. with a C/N ratio
of about 13:1, acts asa source of nitrogen for
crops. Thenitrogen required to convert straw
to FYM came from dung and urine and
nitrogen immobilization occurred in the
manure heap.

Sraw decomposition — the need for
nitrogen

The process of releasing nitrogen from
s0il organic matter, al sodone by thebiomass,
is called mineralization. It proceeds con-
tinuously in soil provided the soil is warm
enough and wet enough. This explainswhy
soil organic matter levels decline when no
new organic materials are added. Thus the
amount of organic matter in soil dependson
the balance between additions and
decomposition.

12

The amount of nitrogen which will be im-
mobilized when straw is added to soil
depends on its nitrogen content and by
calculation can be shown to vary between 5
and 10kg N per tonne draw. However, not all
of the nitrogen is required in autumn im-
mediately the straw is incorporated. It isdif-
ficult to measure theamount of nitrogen ac-
tually immobilized under field conditions.
One indirect method is to measure the
amount of nitrogen which must beadded to
soil with incorporated straw to achieve the
same yield as in the absence of sraw. Of
coursethismethod ignoresany effect of straw
on yied caused by factorsother than shor-
tageof nitrogen.

In an experiment done at Rothamsted
from 1933 to 1958, 53 cwi/acre (6.7 t/ha) of
wheat straw was ploughed into the soil in
autumn beforegrowing either potatoes, sugar
beet or spring barley. On average, adding221b
or 10kg N per tonneof straw ploughed in was
sufficient to overcome yied loss due to
nitroaen deficiency.

Similar results were obtained in a series of
experiments done between 1951 and 1961 on
four MAFF Experimenta Husbandry
Farms. In these experiments between 5 and
10kg N per tonne of straw was sufficient to
overcome the decreases in yield caused by
straw incorporation.

In more recent experiments such as that
on Rothamsted’s light land farm at Woburn,

Fig.! Yiddsd various

crops following the
ploughing-ind straw;
to which nofertilizer
N was applied in
autumn, on a sandy
loam soil.

straw was incorporated at 60 cwt/acre (7.5
t/ha) without supplying additional nitrogen.
With theexceptionof spring barley, grownin
the first year, yields of dl crops have been
larger followingstraw incorporation (Fig.1).
These results, which show no requirement for
additional N in the presencedf incorporated
straw, are in agreement with recent ADAS
results from straw disposal experiments.

The discrepancy between theearlier and
later results requires exolanation. One ob-
vious difference between the 1950s and the
mid 1970s has been the increase in amounts
of fertilizer nitrogen applied to cereds. 1850,
33kg to wheat, 25kg to barley; mid-1910s.
100kg to wheat, 80kg to barley. The apparent
recovery of fertilizer nitrogen ir the 1970s was
probably about 50% so in this period more
nitrogen was unaccounted for than was ap-
pliedintotal in the1950s Thus much larger
residuesof fertilizer nitrogen could havere-
mained in soil in autumn in thelatter period
but it is unusual to find large quantities of
nitrate-nitrogen in soil immediately after
harvest. However, increased fertilizer N use
increased not only grain yields but aso the
amounts of stubbleand rootswhich havere-
mained in soil. This will haveincreased the
sizeof the biomass. In autumn as the soils
wet up and whilst they remain warm, much
mineralisation of organic matter will take
placeand, intheabsenceof a growing cropto
competefor the nitrate, therewill bea plen-
tiful supply for the organismshbreaking down
the new input of straw.

Straw incorporationand itseffect on the

nitrogen economy
Ine way to get more accurate information on
the effects of straw incorporation on the
nitrogen balancein thesoil isto usethe heavy
stable isotope of nitrogen, 13, asa marker
or label. This 15, behaves just like normal
nitrogen(id4,} but can bedistinguishedfrom
it by special analytical techniques. Such
techniques, and the 15 itself, are both very
continued overleaf
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expensive, but it isa valuable tool to follow
the fate of fertilizer nitrogen in soils and
crops.

In a recent experiment at Rothamsted,
48kg Nsha |abelled with 15, wasapplied to
plots with or without wheat straw incor-
porated in autumn. Grain yields of the
following winter wheat crop were little af-
fected by the straw, 10.8 and 104 t/ha
without and with straw respectively. The
amounts of nitrogen in the above ground
crops at harvest werealso virtually identical,
about 220kg N/ha. Of the 48kg N/ha ap-
plied in autumn therewasan extra 3.5kg/ha
in the crop and an extra 3.7kg/ha in the sail
at harvest where straw had been incor-
porated. This suggests that even for crops

G

uniform applicition o fertilizer nitrogen
labelled with 15,.

which required, and contained, large
amountsof nitrogen there waslittlecompeti-
tion from decomposing straw for additional
autumn-applied fertilizer N. The straw (3
t/ha} wasexpectedto immobilizeabout 25kg
N/ha asit decomposed hut only 3.7kg of this
came from the autumn applied fertilizer.
Thereforethe extra 2Lkg must have been soil-
derived nitrogen. In the absence of thestraw
this2lkg N would almost certainly have been
leached from the soil during winter. This
result suggeststhat the large scaleincorpora-
tion of straw could significantly decreasethe
quantity of nitrate leached from arable land
and thus decrease the risk of polluting
potable waters.

In another experiment whesat straw which
had had its nitrogen-containing constituents
enriched with 15, was added to soil in
autumn and winter wheat drilled. This crop
at harvest contained only about 10% of the
labelled nitrogen, 80% was still in the soil in

_ e 1119 had been lost. Thus
only a small fraction of the nitrogen in the
straw was available to this next crop.
However, itislikely that therewill continue to
be a build-up of organic matter from suc-
cessiveinputs of straw on many soilsand the
nitrogen mineralized from this increasing
guantity of organic matter could make a
significant contribution to the nitrogen re-
guirements of acropinany oneyear. Thisis
being tested in new long-term straw incor-
poration cxperiments rceently started at
Rothamsted aand Woburn.
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REPORTS AND REVIEWS

BOOK REVIEW

Fertilisersin UK Farming

A case study report
by the Centre for Agricultural Strategy

As the author explains, this hook has been
written primarily to present asimplified ac-
count of the useof fertiliserson UK farmsfor
the enlightenment of interested lay people
and of those who influence publicthought or
take relevant decisions.

The background to the publication of the
book isa recognition of the growingconcern
that some aspects of modern farming, in-
cluding the application of agrochemicals and
fertilisersmay bedamaging to valued wildlife.
both plant and animal, and their habitats.

The book is an attempt to present the
fans, both for and against, so that peoplecan
be wdl informed in the ensuing debate.

The objectivesaresimilar tothose of our
Association in the presentation of our Con-
ference "Pollution on the Farm™ and,
although we are addressing a more technic-
aly qualified audience, we hope the end
result will have equally widespread applica-
tion and relevance.

"Fertilisersin UK Farming™ covers the
subject extensively; starting with first prin-
ciplesof plant and animal nutrition it pro-
ceeds through manufacture of fertilisers to
assessment of fertiliser requirementsand the
effect of fertilisers on productivity, quality
and also the environment and health.

A summary of the conceptsdescribed in
the book leads the author to outline certain
reservations that are held to varying degrees
about the useof fertilisers. Hedismissesthe

suggestion that unused unaccompanying
ions, such assulphates, could accumulatein
soils 1 undesirable levels, but he recognises
that traces of heavy metals such as cadmium
need watching and this is being done.

In so far as the growing-power of fer-
tiliserscould now enableless|and to he used
for food production the author questions
what should then be done with any land so
released and in any event isit right that in a
hungry world weshould beseekingto reduce
production. And if the aternative to fer-
tilisers wereto be greater useof manures, then
it is pointed out, more problems of en-
vironental pollution arelikely to beintroduc-
ed than solved — thereisalreadv an urgent
need to devise waysof economically dispos-
ing of manure.

Finaly, on the question of nitrate
leaching into drinking water, or being taken
up by vegetables, whilst theauthor indicates
variouswaysin which leaching might be con-
trolled he also points out that present
evidence does not establish that current or
conceivable futurelevesof nitrateingestion
pose any potential medical problem.
However, insofar as public anxiety has now
been raised on this issue perhaps a govern-
ment sponsored inquiry may be the answer to
establish factsand allay fears.

In the end, but inevitably with our present
state of knowledge, the book leaves us with
more questions than answers, but, at least,
thereader will thenbe in a better positionto
arguefrom fact what can and should bedone
on this important subject. CGB

“Fertifisers in UK Forming" by J L Jollans &5
available at 18 W incl. postage from The Centre for
Agricuitural  Strategy, University of Reading,
| Eartey Gore, Reading RG62AT

RESEARCH

Soil L oss Experimentsfrom
Tractor Whedlings

Report from Dr Alan Harrison Reed

Full scale plot studies have been under way
since 1975 at Hilton, East Shropshire at
Grange Farm where the Polytechnic rentsan
experimental site. An array of 10 plots25m’
occupy asegment of asloping fidd withslop-
ing vauesranging between 8 and 15 degrees.
The latter slope facet was at the time
considered to be near the upper limit of
cultivation.

Each pleot is rotovated and allowed to set-
tle by natural compaction (rain drop impact
and splash) and rainfall run-off iscollectedin
base of plot receivers. Tentativefindingsin-
dicate annual soil losses ranging from 15-17
tonnes per hectarein ‘average’ seasonsrising
to over 40 tonnes per hectare per year in
adverse seasonssuch as 1976 and 1983.

Work has now commenced on a second
sequence of plots ranging in length from 20
metres to 60 metres to measure run off and
sediment yield from tractor wheelings.
Simulated situations on pairs of plots will
mcasurc wheclingsmadein one pass, aswell

é; ’; * ) )
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View up sfope 0f60 metre tractor wheeling plot —

Standard 25n7 plots at margin.

assecondary and tertiary wheelings(i.e. two
and three pases along the same wheel’.gs 10
simulate tramlines).

Already in a preliminary trial one 60
metre tractor wheeling (single pass) yielded
50kg of sediment after only 9mm of rain
which fdl over 10 hours. High yieldsof run-
off and sediment are expected from heavier
rainfals.

More information will be provided in a
forthcoming paper in Soil and Water.

Dr Harrison Reed is Principal Lecturer in Soil
Sefence, School of Applicd Sciences,
Wolverhampton Polytechnic
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Why the Breakdown of Straw

needs Nitrogen

The breakdown (oxidation) of organic matter by soil micro-
organismsresultsin the production of nitrogenousand mineral
compoundsin a form availableto plants, and which are needed
by them for growth. The micro-organismsutiliseorganic car-
bon to generateenergy for the formation of microbial tissue
and also requirenitrogen and mineral saltsfor growth.

If the carbon to nitrogen ratio of the organic matter on which the
micro-organismsare living islow — as for example, dried blood -
more nitrogen will be freed during the breakdown process than the
micro-organismscan usein their tissues. This meansthat nitrogen is
made availablefor plant growth. However, if the carbon to nitrogen
ratio of the organic matter is high — asin the case with straw — the
largeamount of organic carbon will providetheenergy for alargein-
creasein microbial growth. Thusthe microbial demand for nitrogen
and mineral saltsisincreased. This can result in availablenitrogen from
the soil praectically disappearing. This nitrogen 'starvation' period will
persist until the supply of easily oxidisableorganiccarbon isgreatly
reduced, at which timethe microbial activity will subside, and hence
microbial demand for nitrogen will lessen. The duration of the
nitrogenstarvation period will depend upon theamount of straw add-
ed as wdl as factors such as temperature, aeration and moisture.
However, most rapid breakdown and thus greatest nitrogen demand
generdly occursduring thefirst 4-6 weeks after incorporation of sraw
into the soil. In a modern agronomic timetable, 4-6 weeks after
primary cultivation coincides approximately with thetimeof drilling,
and more importantly, early croo growth

Thus, when straw-isploughed into the soil, additional nitrogenis
requiredto prevent possibleyidd depression, dueto some nitrogen be-
ine needed to build uo microbial tissue. Applvineadditional nitrogen
will also prevent nitrogen limiting microbial growth, thusenabling the
rateof decomoositionto be considerablv increased and resulting in a
larger proportionof the organic matter being converted into microbia
tissue Thiswill havethe nett effect of increasing theamount of organic
nitrogen in the soil, which will eventually be broken down by soil
micro-organismsand released in a form availableto the crop.

Organicnitrogen application beneficial

The extra nitrogen can be added in any inorganic form, such asAm-
monium Sulphate, but organic nitrogen application may be more
beneficial for at least two reasons. First, the carbon to nitrogen ratio
of soilsisusualy relatively constant. Thisis becauseduring the decom-
position of organic matter both carbon and nitrogenarelost fromthe
soil. Eventually their percentage loss rates become approximately
similar. that is, the percentageof total carbon lost approximates the
percentageof thetota nitrogen lost. Thisstabilisation point for arable
snilsisusualy at acarbonto nitrogen ratio of approximately 11:1. Totd
soil nitrogen is thus the limiting factor and so the amount of organic
nitrogen in the soil determines the amount of soil organic carbon. Thus
adding organic based nitrogen such as PalmersNitragro with the sraw
will enhance the possibility of an accumulation of organic matter in
the soil.

Improvement in soil structure

Secondly, there is some evidenceto suggest that organic nitrogen
sourceswill not only supply nitrogen, but also leed to an improvement
in soil crumb structure, due to a greater development of the fungal
population compared to bacteria, resultingin a more mellow and
friable soil.

A practical example of the above was furnished by a farmer at
SaWMA's Eastern CountiesConference(1982). Hestated that, over the
last 20 years incorporationg chopped straw into hissail plus pig durry
(organic nitrogen source), resulted in improved soil structure and a
30+ % decreasein nitrogen fertiliser requirement.

by Dr R Dunn — George A Palmer Ltd,
Peter borough

Other plant nutrientsneeded

Onefinal point to consider isthat during the breakdown of organic
matter other olant nutrients besides nitrogen - mav at least tem-
porarily — bein short supply. The ash of microbial tissuemay contain
uo to 25% pohosphate and 37% notassium, SO Micro-organismsmay
compete with growing crops for the available supplies of these
nutrientsif the soil or organic matter isvery low inthem (asiscered
straw). Furthermore, there is somewidence to suggest that increasing
the phosphate supply of organic material rich in nitrogen eg. clover
residues, increases the proportion of organic matter that accumul ates
in the soil.

Dr R Dunn

HERE'S A COUPLE OF
MUCKY QUESTIONS!?

H ow much plant avallable
nitrogenis Inyour slurry
and Farmyard manure?

H ow canyou accurately measur e nitrogen content?

AND ONE BRAND NEW
ANSWER!

The AGROSNITROGEN METER
from Sweden

IT'S COMPACT, SIMPLE TO USE,
COST EFFECTIVE,

SCIENTIFICALLY ACCURATE,

THE FIRST OF ITS KIND IN THE U.K.

#w“'fﬂ‘ '
05 e

Pesticideregulations

Under the Food and Environment Protection Act, 1985 it is
planned tointroduce regulationsconcerning the useand hand-
ling of pesticides.

A Consultation Paper isdue to have been issued by theend
of October and will beavailable through appropriatechannels
toal those with aninterest in the subject.

After allowing time for submission of views On the pro-
posals, the Government's intention is then to prepare afinal
draft for presentation to Parliament SO that the regulations can
be brought into effect by early summer, 1986.

Soil g Water Volume 13 No 2, October 1985
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Let’s Cool It!

Putting the subject of agricultural pollution into its
proper perspective

Murray Sandeman, Press Adviser to the Fertiliser
Manufacturers Associationand formerly ICI’s
Agricultural Manager

For some years1 have been acutely awarethat 'pollution’ or 'pollution
of the environment' has becomean 'in' subject to study, to research
and to express opinions about in newspaper articles, books, con-
ferencesand televison programmes. Ever since Rachel Carson put pen
to paper in the 1960s to voice her opinionsabout the destruction of the
countryside, the agricultural industry in general, and farmersin par-
ticular, have been subjected to attack after attack from a wideassort-
ment of what are popularly known as environmentalists.

Agricultureargues that the environment and the countryside is not
being spoilt. Others say it is, The war of words has become so vicious
and so polarised that the two ‘sides’ do not trust each other any more.

Well meaning people, who /e tried to fill the middle ground of
opinion, have tried to analyse why this ‘war' has come about in an ef-
fort toend it.

Oneof themore popular reasons put forward isthat since World
War II the agricultural industry has been so intent on increasing pro-
duction, using all thelatest technical resources, that it never stopped
to consider whether it would be a good idea if it explained to the
genera public what it wasdoing. After all, it isthe public who haveto
eat the stuff produced by theindustry.

A coollook at the facts reveals that the truthis far remov-
ed from both theseimages.

Regrettably those who label farmers as polluters of the environ-
ment today are not usually aware of how agriculture has been
developed. Nor, incidentally,do many of them have much idea of the
safetv standardsdemanded bv Government authorities and othersin
the application and use of modern agrochemicals and fertilisers.

Beforediscussing some of these issuesand presenting them fact-
ually and, | trust, unemotionally, let me offer a word of warning.

Environmental regulations made in this country are not simply an
issueof scientific factsand it isadelusion to imagine that decisions,
evenin an ideal world. could ever be based on complete impartiality
and objectivity. Beforeyou rise to disagree, let memake it clear that
thesewords wereuttered, not by me, but in a report by the Roya Com-
mission on Environmental Pollution.

The effect of political considerations entering the debate on
agricultural pollution isemphasised bv another part of the reoort:

"Public opinion, whereit can be reliably gauged, isanother impor-
tant factor to betaken into account. In forming itsopinions the public
is heavily influenced by what it learns from the media and'other
sources and by the ways in which the issues are presented. We have
noticed a tendency in some areas for relatively small risksto become
magnified and for the public to see major hazardswherethereislittle
evidenceof potential damage. Thisdoes not mean that the strength of
public opinion in these circumstancesis not a vaid reason for govern-
mentsto take action, sincethat isa matter for political judgement",

Which isall another way of sayingthat if public opinion isstrong
enough, it can persuade eovernmentsto take action on environmen-
1al issues which are, scientifically speaking, not a problem. The scien-
tific purists in the agricultural industry would do well to remember
that!

The public's concerns
High on the list of the public's pollution ‘concerns are the effect of
straw burning and pesticide, herbicide and fertiliser use

Awareof the build-up of public feelingon straw burning and, as
part of their general need to help farmers avoid unnecessary side effects
of modern farming practice, the NFU produced a Code of Practice on
straw burning which has been reviewed annually since 1978. It has
become progressively stricter, especialy in the wakeof public outcry
in 1983. The tighter controls highlighted in the NFU's Code were
drawn up on consultation with Government departmentsand conser-
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vation interests. In England and Walesthe Codeal so forms the basis
of byelaws recommended by the Home Office and adopted hy local
authorities in most straw growing areas.

A mammoth publicity campaign mounted in 1984 has undoubt-
edly contributed to a vastly improved situation thisyear, although the
soggy weather has obviously played its part.

If these attempts to minimise the nuisance caused by straw burn-
ing do not have the desired effect, a ban on this highly critical husban-
drv techniaue seemsinevitable.

The so-called “pollution by pesticides’ can be dividedi  1wo areas
of concern — residues in our food and their effect on the countryside.

Space does not permit a thorough investigation of the subject here,
but it is worth recording that Rachel Carson’s book, referred to earlier,
did much to awaken public interest - and anxiety.

As far as residuesin food are concerned, there is no amount of
misunderstanding. Television programme presenters will givean im-
pression that you could almost scrape the chemicals off an apple
becauseit has been treated so many times, yet the redlity isfar removed
from that picture.

Itistrue that minute pesticideresiduesmay beleft in the harvested
crop, though they do not necessarily remain after processingor cook-
ing. The amountsare usually sosmall that it is hard to comprehend
their significance.Government standards are among the highestin the
world on this subject and minimum residue levelsare in accordance
with standards advocated by the World Heal th Organisation.

continued overleaf

From the latest in non-clog
pump design. to ingeniocus
dbnstruction of injectors, A
BKW have advanced sludge
handling systemst o give
you

M No smell

@ No striping of land
@ Optimum penetration
to benefit plant growth

® Quisk rettrn 13 grazing

Also available for other uses. New ‘No
clog’ Rotary Piston Pumps, Wangen
Screw Pumps for higher pressures,
Tankers and Nurse Tanks and Self
Propeiled Tankerfinjectors — the
‘Ontop’.

® Quick application

@ Large dosage—
no run off

Also available: continuous injection
systems for up to 200,000 gallons per
day, de-studging pumps for thick
sludges, powered hose reels etc.

BKW Sales& Service Ltd ,
Ribblesdale Mill, Ribchester,
Preston. Lancs. PR3 3XH

Tel: 025484521
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Drainage authoritiesdemonstrate

Report by Mike Darbishire on the 1985 ADA Demonstration

the way ahead

'In balance for the way ahead' would have
been an apt theme for the 5th Demonstration
by the Association of Drainage Authorities
held at Cross Gun Meadows, Thorney, Cam-
bridgeshirerecently. The comprehensivecon-
tent of thewent clearly indicated the depth of
responsibility, under thelack lustre titles, of
Drainage Authoritiesand Internal Drainage
Boards. Considerable powersareinvestedin
these, though their objectives are frequently
misunderstood by the public

Whilst the benefitsto agriculture of their
work is acknowledged, it should be
remembered that the interests of the urban
population areof equal importanceand pro-
tected. This was evident in the various
displaysshowing thecare and consideration
given to maintaining the ‘conservation
balance' to ensure habitats for wild lifeand
plants. The complex tools of modern day
waterway management, equipment and ser-
vices were available for assessment.

The enthusiasm and interest of visitors
and exhibitors was expressed in the close at-
tention to detail shown by H R H The Duke
of Gloucester to each sector ondisplay. The
extensive static and working sites hosted
some 72 exhibitors with commendable
presentationsof a varied rangeof equipment,
materials, and services. Visitors largely
represented membership of the Association,
which includes Regional and Loca Land
Drainage Committees of Water Authorities
and the 250 Internal Drainage Boards across
the country. A good attendance was reported

TheSanderson Forklifts Ltd, Priestman VCi5 excavator

from all over the British Ides, with foreign
guests from Holland, Italy, Germany, Eire,
and the USA.

Along the waterways and ditches
neighbouring the static area were the working
demonstrations, comprising of some seven
sites. Of the long-reach tracked excavators,
the Ackerman, the Poclain and new JCB 814
could be compared with the wheded
Leibherr. However, the Sanderson Forklifts
Ltd., Priestman VVC 15 attracted much atten-
tion, and seen for thefirst timeat an A.D.A.
Demonstration. It isthe forerunner of a pro-
jected rangewhich combinesthe best features
of adragline and tracked excavator.

The VC 15 counter-weight design offers
increased bucket payloadwith long-reach
and high stability, whilst retaining excavator

versatility. Roy Sanderson, the Chairman of
Sandersons, who have acquired Priestmans
was obviously pleased with this latest addi-
tiontotheir product range, and keen enquiry
wasexpressed.

Three models of weed-cutting boats
showed their pacesin a limited area, some be-
ing fitted with ancillary attachments to clear
debris on to the banks, such as a buckrake.
Various flail mowers, both tractor mounted
and self-propelled such as the high speed
Mulag RM 50 from Bradshaws, commanded
attention. The Berkenheger ‘Spider’, now
marketed by Interdrain, and in use with the
South Holland 1.DB. proveda major attrac-
tion. It wassupported nearby by the Tractor
Bicycle with mounted cutter (or flail) and
rake. »

—e

continued from previous page

"The persistence of organochlorine insecticidesin the 1950s and
1960sisastriking exampl eof undesirablelevels of a product persisting
for along timein the environment. Residues of theinsecticide DDT
were found in Antarctic sealsand penguinswhile dramatic effects were
seen in birds of prey. On the plus side. DDT saved millionsof people
from dying of malaria, a fact whichwent largely unnoticed by the
headline writers of the dav.

Organochlorineshave largely been withdrawn from usein the UK
and the morerecently developed organophosphates, carbonatesand
pyrethroids are much less persistent and are often used at very low
rates. The wholeagrochemical scenehas, in fact, cleaned upits product
rangein termsof environmental effect, but it still hasalong way togo
in satisfying the demand of some sceptics.

Provided that the world population increasesat itspresent rate and
there are no signs of that changing, pesticides will become an even
more vital tool in the business of food production. Every reasonable
precaution must be taken in testing and using them, and their effects
must becontinually monitored to make sure they areenvironmentally
acceptable. The proposed Food and Environment Protection Act will
help that to happen

Nitrates

A more recent area of concern has been on the fertiliser front and it

concerns theincreasing level of nitrates found in our waterways.
Many criticssimplify the subject by stating that nitrate levelsare

caused by unwanted or excessive fertiliser running off our farmland.

I fact the subject is vastly more complex.

16

Rising nitratelevelsarethe result of increasing levelsof production
which began in earnest after World War 11 It issimply not possibleto
produce the nation's food in the quantities needed without nitrate
leakage. Most of theleakage fhat does occur comes, not from the fer-
tiliser assome people suppose. but from the soil's own organic matter.
theamount of which is determined by thelevd of intensity of the crop:
ping. (Even acomnletechange to orzanic farming and the use of liberal
quantities of FYMwould not prevent nitrate leaching.)

On the health side, the Department of the Environment and the
Department of Health & Social Security have made it clear on a
number of occasions fhat the extensiveepidemiological evidence gives
no support to the suggestion that nitrate isa cause of cancer of the
stomach or any other organ.

The DHSS confirmed that, on blue baby disease, it knows of no
suspected or confirmed casesin thelast decadewhich can beattributed
to high nitrate levelsin drinking water.

Although the evidence that nitrates do not posea threat is quite
clear, tougher water quality standards arecontinually being made and
haveto bemet. Clearly it is in no-on€'s interest that nitrateshould be
leached into water courses and the future must liein sensible use of fer-
tiliser, more tailor-made to the needs of the crop than hitherto. At the
same time we should be adopting agronomic practiceswhich minimise
thelikelihood of nitrates reaching our waterways.

Investin research and development

If our systemsof agricultureare to be accepted by the publicin future,
and it iscrucial that they are, the only sensible way ahead is to invest
in research and development to identify suitable farming practices
which ensure our national heritage is passed on to our successors.
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» The ADAS/LAWS demonstration of tiles
and headwall outlets lent weight to the im-
portance of 'Drainage Aftercare', which was
backed up with jetting of land drains. There
were plots of various treatments using
chemicals to control aquatic weedsin water-
courses, which had much to commend them.
Thory Plant Hireof Whittlesey, Cambs.,
demonstrated the modified Hymac 580C,
which had had the track width increased
from 8'0" to 120". Theconventional bucket
had been replaced by a'V' bucket especially
designed for trenching providing either a 1:1
or 1:1¥: batter. The excavator straddles the
ditch areaand the operator can control grade
using Laserplane equipment. Buckets were
quoted by Mr Thory to be priced at from
£1,100 to £1,250for therangeof 2'0" to 50",
Conversions of most excavators could be
entertained at a cost of about £4,500 each.
Thory, Mastenbroek, and Bradshaw were
offering cutting bucketsfor excavators.
High technology was not omitted, and
Essex Telecommunications Ltd., and the
Oundle Division of Anglian Water Authority
both showed the comiputer application within
this sector of theindustry. The former have
been responsible in developing ‘AFCOPS’
system now in use at the North Leve 1.D.B..
and claimsto be thefirst in the world using
microprocessors for the monitoring and
remote control of pumping stations. The
Oundle Division showed their weather Radar
system which offers immense potential in
pin-pointing areas of severe storms. Inter-

connected by land line to weather stations,

YOUR TRACTOR + AFT
=CHEAPER DRAINAGE

.Sav 3 up 10 50% of ol

oFits tractars 45-80h.p. in ‘/z hour
#Demounts in ¥ hour

eNo gear box modification nacessary

o Self-transporting to site

e Allows drainage at your convenience
sMinimum crop disturbance

#Cuts trenches 5™ 10 12" wide

oFully variable speeds 0 to 200 yerds/hour
@Lays plastic or tile drains up to 6" O/dia
# Grading device available

Write or telephone for

details and demonstration

direct to the manufacturer

AF TRENCHERS 1TD,

Gosbecks Road,

Colchester CO2 95,

Tal: 0206 44411
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the progress of severe weather appears on the
screen, colour coded to identify in mm. the
quantity of rain actualy faling. Using a
zoom facility local storm centrescan benar-
rowed to within lessthan two miles. 1.D.B's,
Fire Stations, local authorities and Farmers

will applaud this service when it becomes
fully operational.

The objectives of a comprehensive ap-
proach to maintain an efficient and balanc-
ed policy for water management throughout
the country by ADA must becommended.

Sales, service, hireofthe U.K's
leading high speed narrow
trenching machines.

Case trenchers are available
Nationwide for hire.

L.D. BOURGEIN OXFORD LTD.,
FREEPOST: South Minksey, Dxford 0X1 58R
Tel: 0855 735420. Telex: 81147,

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

RESEARCH

Macaulay I nstitutefor Soil Research —
1984 Annual Report

New evidenceon natureof soil organic
matter

Despite many yearsof research by soil scien-
tists much is yet unknown about the nature
and identity of the organic matter in soil.
With the development of pyrolysis — mass
spectrometry  (Py-MS) methods in the
Department of Mineral Soils, however, it is
now possible to assess the organic matter
status in whole soils rapidly and semi-
quantatively. Theeffect of particular soil pro-
cesses, such as gleving and podolization on
organic matter composition is another
featuredistinguished by Py-MS. Thiswork is
now at the stage where Py-M Scan be used to
correlate organic matter status with soil
history, physical structural condition and soil
fertility.

Widespread sulphur deficiency now
acknowledged

In former years sulphur was added in-
advertently to soils in the form of super-
phosphatefertiliserand in basicslag, but the
modern practice of using triple phosphate
and the clear ug of the atmospheric inputs o
sulphur dioxide have changed the situation
markedlv.

Apart from increasing the yield of many
crops, sulphur fertilisation also increasesthe
quality of crops by maximising the produc-
tion of essential amino acids and proteins.
An experiment was set up to compare the
effectiveness of sulphur applied as am-
monium sul phate to the soil and aselemental

Kg 8/ha
Ml S

10kg S applied as _foliar treatment before first, second and third cuts 58 1.7

20kg S m ammonium suiphate to soil
Effect o sulphur on yield of ryegrass

sulphur in a foliar spray. Resultson grassland
showed a substantial yield responseirrespec-
tiveof thesulphur form used.

Tree Nutrition: Nurse species decrease
need for fertilisers

Thehigh cost of nitrogen fertiliserscan pose
economic restrictionson the afforestation of
poor peatland and upland heaths. Thereare
also worries about the run-off of fertilisers
into waterways that may feed urban water
supplies. The Institute is investigating the
""nursespecies’” phenomenon whereby mixed
growth of Sitkasprucewith pineor larch can
reduce or even removethe need for nitrogen
fertiliser. The work isfunded in part by an
EEC contract and should lead to an
understanding of thewav in which nitrogen
and other nutrientscyde morerapidly in mix-
ed stands and to the development of low in-
put management systems.

New technology per mitsstudy of
undistur bed roots
Theavailability of new technology hasgreat-
ly facilitated thedirect, undisturbed, in-situ
examination of root behaviour. Work in the
Deoartment of Soil Organic Chemistry
employs an extended red-range Newvicon
camera sensitiveto non-visiblelight >800nm
in conjunction with infra-red emitting diodes
to observethe behaviour of roots under con-
ditionsof total "' plant darkness". This offers
a uniquely useful way of observing the
response of roots to many chemical and
physical stimuli and their behaviour under
conditions of varying restraint.

This work links up with the seed bed
studies and with previous work on seedling
growth.

oven-dried yield t/ha
Cutl Cut2 Cut3 Curd Total
56 1.0 09 0.6 8.1
3.1 26 132

58 21 3.0 24 133
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L and Restoration in the USSR On the basis of observations and ex-

by NV Simakov, V E Zibarov, V N Popov, M B Estaev — Ministry of Non-ferrous metals.

Following the interest shown in the three
articles on UK land restoration practice
published in our July issue, we are pleased
now to include an article on methods and
practices overseas.
We are indebted to the United Nations
Environment Programme for permission to
. duce the following tract from the ur-
ticle which appeared in the Spring quarter
issue of their journal Industry and Environ-
ment (Volume 8 No 1 1985).

The conservation of land in theSoviet Union
iswritten into the Constitution of the USSR,
accordingto wh  land is state property, the
common possession of the entire Soviet peo-
ple, to be used in the interests of societv. In
1968 the Supreme Soviet of the USSR
adooted the " Fundamentals of Legislation
for Land of the USSR, and of the Union
Republics: to establish legal standards and
prescribe a scientifically sound, rational use
and conservation of land.

That Act givespriority to agricultural use
over al other types of land-use to comply
with the needs of the national economy. Con-
sequently, all branchesof the miningindustry
arerequiredto take the necessary measuresto
conserve the land resources of the country
and to provide for the recultivation of
disturbed lands.

An analysis of the terriotorial distribu-
tion and nature of thedisturbances of lands
during the mining of mineralsshowsthat the
overwhelming part of disturbed land belongs
to the most highly developed industrial
regions with high population density and to
the regions with the best agricultural
conditions.

The diversion of lands to mining opera-
tions in the most fertile zone of the European
part of USSR without their recultivation
would lead to annual costs of severa thou-
sant roubles per hectare.

Researchiinto methods

Inthe USSR work on thetheory and practice
of land rehabilitiation has been widey
developed, and research is being focused on
technical, engineering and ecological
measures for the recultivation of lands
disturbed by the activity of mining
enterprises.

Between 1971 and 1975 some 168,000 hec-
tares were recultivated and returned for use;
between 1976 and 1980 this had risen to
545,000 hectares, 338,000 of which went back
to agricultural production including 151,400
hectares of arable land. The trend towards an
increase in the scale of recultivation is also
being maintained in the current five-year
period.

Themethod most often used isthat basic
mining equipment of thequarriesis borrow-
ed for reclamation, and specia equipment is
used in addition. The usein modern quarries
of powerful mining and transportation
equi pment enables reclamation operations to
be an integral part of a single technological

process. This substantially reducescosts and
shortens the timereauired to restoretheland
for agricultural production.

The removal and deposit of the fertile soil
layer

In accordance with the 1sic provisions for
land rehabilitation, the mining enterprise is
obliged to remove and transport to the place
of stacking (or temporary storage) thefertile
soil layer as well as to deposit it on the
rehabilitation landsor the low-yield areas.

Before the removal of thefertilesoil layer,
thesuitability of thesoilsand rocksfor subse-
auent recultivation is determined. Its
suitability is ascertained on the basis of the
agrochemical and physical propertiesof the
rocks. The main indicators include: acidity,
thecontent of elementsof mineral nutrition,
and salinity. The majority of extracted rocks
are characterized by alow content of nutri-
tional mineralsin aform availableto plants.
Such shortage is made up by applying ap-
propriate minera and organic fertilizers.
Establishing thesuitability of the rocksis of
great importance in planning the technology
of working stripped rocksand their stockpil-
ing in dumps.

Beforethe removal of thefertilelayer, the
site is cleared of refuse and stones. The
thickness of the layer to be removed is
established according to data provided by
agrochemical analyses. It varies within a
range of from 0.3 to 0.5m. After theremoval
of the soil layer, rocksareextracted to adepth
of up to 1.5m and stored separately as poten-
tidly fertile rocks.

In planning the remova of the fertile
layer from sitesallotted to quarries, dumps,
tailings dumps, slurry reservoirs, roads and
other installations, the sequence of opera-
tions for the removal is drawn up, taking
account of the effect of specific types of
disturbances on the timetablefor the removal
of thefertile layer.

Usually, the period of storageof thefer-
tile layer in dumps is not limited, since
provided proper conditionsof storage areen-
sured, the content and quality of humusin it
are not lowered. With a view to conserving
the agrochemical and biologica propertiesof
the fertile soil layer, dumps should not be
higher than 10m. In order to ensure stability
against erosion, their surface is sown with
perennial grasses.

Thetechnique used to removethefertile
soil layer from disturbed lands should be
chosen 50 as 10 make efficient use of the
available equipment fo excavating.

Filling the gapsin knowledge

Both under natural and man-made condi-
tions the processes of self-regulation of the
terrain are maintained. A newly created
terrain (aquarry, dumpete) achievesitsown
dynamic equilibrium, as expressed by the
complete stabilization of the phenomena of
settling, erosion, oxidation of rocksand other
factors.

periments in the reclamation of dump rocks,
the following factors have been determined:
the maximum time required for the settling of
the rocks in the dump; the time required to
carry out the final (post-shrinkage) levelling
of the surface and slopes of the dump; the
time required to set up an insulating screen
ensuring the protection of the rehabilitated
site against the effects of toxic waste rocks
and the time needed to install sub-soil water
drainage.

To a large extent the time required
depends on the age of the dumps. If the
dumpswereestablished along timeago, the
rockswill probably havesettled however. in
such dumpshbecause of bulk dumping in the
past, and the possible phyto-toxicity of the
rocks and because of the non-conformity of
the surface, a relevelling of the surface and
slopes of the dumps may haveto becarried
out, as wel asthe screening-off of any toxic
rocks before reclamation is complete. Under
circumstances in which the dump has to be
reworked, a plan has been devised which
combines technological and reclamation
operations, aswel asselectivedumping.

Levelling operations

Thesurfacesof man-made dumpstend to be
uneven, depending on the technology used in
dumping, with thk result that they cannot be
readily used for forestry and agriculture.
Therefore the operations for levelling the sur-
face of the terrain are planned with a view to
its subsequent devel opment, hence the degree
to which the surface of the dump is evened
out isdetermined according to therecultiva-
tion required and the type of subsequent
development of the rehabilitated lands.
Topography and the exposure of the slopes
are the main factors determining micro-
climate. Thelevellingof the surfaceleadsto
an increase in the density of the rocks,
decreasing the rate of infiltration, and im-
pairs the adaptability and growth of
brushwood plants.

Continuous leveling to createa zone-like
surface is used in rehabilitating disturbed
lands for ploughing, and to some extent for
tree-planting. The most common practiceis
to carry out partial and terraced levelling,
with the shearing off of crestsand theflatten-
ing out of slopes.

Thechoiceof levellingis, asarule, deter-
mined by thenatureof the man-madeterrain,
the composition of the rocks and the
mechanized meansavailable Levelingiscar-
ried out in two stages, the time between the
rough and the final levelling, and their extent
being determined by the plan,

Conclusion

The experience of recultivation in the non-
ferrous metallurgy of the USSR shows that
the main condition for enhancing the effec-
tiveness of recultivation operations is the
selectiveformation of dumps, carried out by
the basic mining equipment. In the USSR,
different dumping methods have been suc-
cessfully employed in rehabilitatingland after
non-ferrous mining.
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NOVEMBRER 1985

12* "' Pollution on the Farm™- SaWMA, MAFF/ADAS —E. of E. Ag. Soc.
One-day Conference—SilsoeCollege, Silsoe, Beds. 10.30-4.30,

19 TheFuture Rolefor Drainage—One Day Conference— RASE/ADAS
National Agricultural Centre, Kenilworth, Warwick

M Better Soil Management for Cerealsand Rape— OneDay Conference—
RASE, ADAS
National Agricultural Centre—Kenilworth, Warwick

DECEMBER 1985

2-5 Royal Smithfield Show—EarlsCourt, London

4 Grassland Manuring — British Grassland Soci ety —Winter meeting,
Purcell Room (adjacent to Roya Festival Hall), London

17-19 Irrigation; Principlesand Practices— Short Course, SilsoeCollege

JANUARY 1986

6-9* Soil Management—Short Course, Silsoe College

6-9 Field Management for EffectiveDrainage— Short Course, Silsoe College

FEBRUARY 1986

25 Better Use of Nitrogen—TheProspect for Grassland—One-day Conference —
RASE/ADAS/AGRI National Agricultural Centre, Kenilworth, Warwick

APRIL 1986

7-11 Irrigation; Short Course, Silsoe College

* denoteseventsat which SaWMA is participating
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BOOK NOW
the next

Soil Management Course

6th-9th January 1986

Silsoe College, Beds MK454DT

IR, —

Look at these standard features!
#® Over 80 sq. ft. of

Sgpar ationarea ® Extrawide webs
® Hydraulicsteering = Cab-mounted controls
® Rear hydrauliceross conveyor @ Floating intake rotor
® Adjustable clod-crushing web ¢ Choiceof separating web

. At prices from £12,320, choose the model
or options to sult yoy,

¥el: 0230-2244/3
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For creating ideal soil

and landscaping...our Soil

Preparatorshaveall theanswers.

Fitted withatrailer loading

elevator,they'll removestones

and clods...economically
and efficiently.
Send now for details.

Blakr Engineering Ltd., Rattray, Blairgowrie, &nmn%?e:o /DN
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Cranfield

FORTHCOMING SHORT COURSES:

*IRRIGATION: PRINCIPLES & PRACTICES
17-19 DECEMBER 1985

AERIAL PHOTOGRAPHIC INTERPRETATION
FOR DRAINAGE CONTRACTORS
17-19 DECEMBER 1985

*FIELD MANAGEMENT FOR EFFECTIVE DRAINAGE
6-9 JANUARY 1986

*SOIL MANAGEMENT
6-9 JANUARY 1986

REMOTE SENSING IN NATURAL RESOURCE SURVEYING
6-9 JANUARY 1986

*We are able to offer a special reduction on these courses for SaWMA Members.
FOR FURTHER DETAILS OF THE ABOVE COURSES PLEASE CONTACT

MRS PAM COOK
PROFESSIONAL DEVELOPMENT EXECUTIVE
(ROOM 100)

Silsoe College

SILSOE, BEDFORD, MK45 4DT
TEL: SILSOE (0525) 60428 TELEX: 825072 CITECH G

AWMA MAFF ADAS  rcricitTuracsociery

Oneday Conference
Tuesday 12th November 1985 — Silsoe College

POLLUTION ON THE FARM
Whose problem? Who pays?

Conference fee: inclusive of coffee, lunch and tea -
SaWMA Members £13.00 plus VAT, Guests and non-members £15.00 plus VAT

Telephone: Geoff Baldwin, Huddersfield (0484)29417




