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1. Details for this seminar have now been finalised, the objectives and Teab 653
programme sre as follows:- i 1dugyén.
25 Db J'Epiives _ b.b Cm—-z"-{

2.1 To consider, indepth, actuzl performance/achievements with current
machines and equipment, and the management problems associsted with
this operstion;

2.2 To demonstrate ploughing equipment on relevant site types currently
recommended for establishment work;

2«3 To indicate variations from rscommended combinations of soil and
plough which are acceptable silviculturaliy;

2.4 To consider future developments of machines and equipment.

e Proggamme

Yonday 18 March. Spend night in Dumfries for those who indicated a hotel
requizzﬁentn Name of hotel/hotels to be notified later.
]

i :{ 7
m .
".\5& Tuesday 19 March f % =

1 G350 am Current Experience ﬁt“ﬁ%ﬁ;:i? . % Various
s M-!e.ﬂ- = B‘M = ' 1 shinc
f‘%ﬁli‘\)ﬁ ) %ﬂiﬂmwﬂﬂ3{+ Iﬁlm:’]ilna
A [ Pelfone Y SMoheck. P pgTomstin »
11.15 am Coffee ]

Revds 9.15 am Assemble and Introduction at Ae Training Centre X Danmatt
\:

WL 2 11.30 am Current Silviculture/Site Survey D A Tho
X . L i 23 mpson
QL’ﬂﬂdpﬂfhr recommendations RD I Toleman
Wﬁ*qa.ﬁo pm Packed Lunch
1.30 pm Travel to Kyle Forest D A Thompson
- Demonstration Area E D L Toleman
. See machines at work ete.
5.30 pm
Wednesday 20 March
9.15 am Management implications I & Thompson
of soil complexes J Oaldey
10.15 am Developments in plough W Low
design D & Thompson
R B Ross
11.15 =zm Coffee
1130 am Developments in Tractor Design -flai;uméu = K B Ross
12.15 zm Summary and Conclusion N Dannai
12.30 pm Dizperse

— T



4. It is hoped that this vrogramme will give managers the opportunity of

exchanging experience and so help to improve efficiency, and to obtain the views

of managers on future developmient trends. I would be grateful if you conld come
prepared to talk in detail sbout your current eXperiences, the information on

FC 175 would be most usefidl together with any anslysis you may have done of

machine logs. I expect that we shall be tzlking in terms of outputs per hour by

machine and soil types, and of percentage machine usage etc. I hope we shall have

& most stimulating and instructive series of discussions. \\\\

\

T
M DANMHATT
Forest Management Division

& February 1974
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DOUELE THROW DEEP DRAINAGE MOULDBOARD

This plough was developed for two purposes:—

1. To examine the mechanical bensfits, if any, of the double throw
configuration as opposed to the usnal single throw deep drainage

plough.

2. To provide a cheaper and more effective tool for establishment of
forest crops on large areas of deep peat,

In the former role it has already been demonsirated that a deep and clean
drain profile can be produced more easily with this mouldboard than with the
conventional patfern. Iits use in cross drainage of existing ploughing and the
problems posed by having drain speil on the upper side of the diich are still mnder ~
investigation,

In the latter role carlier work has already demonstrated that good growth can
be expected on the large/tough ridges provided and that drains of this type are
likely to remain effective for a fairly long period (10 years plus}. Field irials
have already demonstrated that the cost per acre of using this fcol for a combined
drainage and ground preparation treatment are likely to be lz2ss than for
conventional ploughing plus cross drainage. The local iniensity of drainage is
greater than with the conventional meihod and ploughing tractors are likely to
encounter fewer bogging problems, as each run is made on undisturbed land.

The recommended practice is to align the pleughing roughly in the direction of
maximum fall and to space furrows at about 16 feet centres. Average plant spacing
would probably be 8 feet across the line of ploughing by 6 feet along the furrows
(900 trees per acre). The furrows should be interrupted at intervals of 300 to
400 yards by lifting the plough. The line of interruption should be selected in
advance to conform to a suitable location for a main drain to eollect water from
the plough furrows and lead it off the site. Main drains can either be prepared by
pleughing with the deep single throw drainage plough or by back acting digger.

This form of treatment is recommended for use on large areas of deep peat in
subdued topography. Tts use on other sites has still to be investigated, but it is =
unlikely to be useful in broken topography, dus fo the need for more frequent main 3
drain channels.
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1. The "Art!
of Ploughing
for Torestry

SEMINAR - AE MANAGEMENT TRATHING CENTRE 19-20 MARCH 1974

PIOUGHTHNG SOIL CCHPLEXES

Unlike the farmer, the forester has no rezal opportunity to 'suck
it and see' when it comes to ploughing. He is in the position of
estimating the probable result of his efforts. Years of
experimenting by Research Division can only produce very broad
principles which must leave large guestions as to expected resulis
when extrapolating to new techniques. It is not surprising that
such confusion exists in Forestry for when one leooks at
hgricultural practice, great confusion reigns where results of

ploughing practice are described in terms of yields.

Early forest ploughing established the two basic principles that

a large turf on wet ground and the breaking up of Ironpans by
tine ploughing increased early growth. These two benefits are
still the main consideration in forest ploughing, for any foresier
can see the effects in terms of easy establishment of a crop.
However, we sre in an era when the forester expects ploughing to
give him benefits in termes of zasy establishment. YWhai is not
readily =pprecizted is that it is not only fast establishment
which is important but the ultimate yield and stability of the crop.
Lack of awareness of this latter point is mainly the result of a
desrth of informetion on how different ploughing treatmenis may

affect ultimate yield.

Because the ultimate result of a particulzr ploughing treaiment is
unknown the estabiishment of forester either assumes all treatments
have the szme end result therefore concentrates on finding ways to
cheapen costs or he becomes an enthusiast for scil treaiment on

the assumption that by deduction the benefits of soil changes



can be predicted. Both types of forester have contributed to

wloughing development.

2. Feducing If costs were not limiting then each soil type could be ploughed to

e give maximum yield. But soils are not distributed in convenient
large areas so it is inevitable that one plough will cross several
soil types in the course of 2 ploughing run. It is important to
know through which soils a plough czn operate reasonzbly
satisfactorily. 4nd it is possible to draw up 2 chart to

illustrate the soils on which certain ploughs can work; one such

chart is shown in diagram 1.

If a plough can be used on many soils, not only is the length of
plough run increased but the proportion of planting area ploaghed
also is ineressed thereby reducing the cost of moving cutfits

into the arez.

3, Maximising It is easy to forget that a forester in ploughing should be just
Benefits
as concerned to maximise benefits as one engaged in fertilising,

or thinning. To do this he must be aware of costs and yields.

Discounted Revenue Figures have been produced by Economics Branch
(a1beit for 1972) frem which it is possible to obtain figuree
for a given age and yield class. In tavle I,I have attempted

to associate ploughs with yield for spruce. These figures are
not rigorously proved but represent an emtimate based on
experiment results, some going back Lo years. And it must be
remembered that experiments do not cover zll combinations of

ploughs and site types.



ek

It is not possible to say accurately what Yield Class can be
expected with every site. Su table I assumes that 2 loeal
prediction is made based on best ploughing alternative and
subsequent silviculture and anything less than the best ploughing
will represent a lower yield which may or may not be significant.

4 drop in yield is reflected as reduced Discounied Bevenue.

Where stability is a factor then ploughing which will zllow
wide root plate development is expected to increase the
critical height by 5 metres,which will represent varying numbers
of years depending on Yield Class., If 2 realistic estimate is

made of the age when windthrow might occur then a discounted

revenue figure can be estimsted.

There appesr to be two easily measurable costs in ploughing:
nzmely the cost per hectare of moving & plough gutfit into an
area and the cost per hectare of plough runs of different lengths
for one way or two way ploughing. For a particuler outfit and
Site Region these figures may be fairly consistent. There is a
third factor associated with ploughing of detailed areas and thit
ie one of supervision time. Work Study can produce figures which

represent the costs associated with ploughing amall arcas.

By comparing costs with yields for different combinations of
ploughs on a particular planting area a masdmum benefit

combination can be determined (See Examplel.



4. Implications The operation for calculating a maxirum benefit combination of
ploughs for & particular area is cumbersome and it ignores the
fact that ploughing fleets have to be mzintained on the Conservancy
basis, However, it does draw atiention to lost opportunity.
I believe there is & place for this kind of cziculation for
Site Regions which cam indicate minimum areacs to be considered when
ploughing a particular planting area. Horeover, it will indicate

equigment requirements more precisely than is at present possible.

DOWALD A4 THOMPSON
1 3 7



TABLE T

LOTTIMATED INTERACTION OF PLOUGHING AND SOILS FOR SPRUCE

3011 CLASSES FOR PLOUGHING
(see Tabla II)

turf production, loss in planting positions and weed

control

PLOUGHTNG A B C D E ¥ G
TYER DEETH MOUTLBOARD
Spaced I I/I1Th} 11X II1L | ITE IIT a|l I a
Single
Compleie | I I/111b| ITII5 Ivs|Ivs |IVS e
Shallow Double Spaced 2k 1I1 I1Is | ITIS| 1115 | IIisa) 154
Twin Furrow| Complete |I | I/IITp| IIIS | IIIS|IVs |IVS | I 4
Tine a5 3
Twin Tine s  fz/maelmr | T s{IEr | I al T4
Mole
Spaced T T TS5 | IE I T af Ld
Single
Deep Complete | 1 I I S5 | ITISy ITIs § 7V S5 | 1 d
Double Spaced I 11T IITS TSI & |- & I54
Single Spaced T ol TV df IV dj Il ki L &-T4
Shallow
Double Spaced L dapV gl IV Sdj IT 5] I S | T SapIsd
Lurt Single
e Spaced. T alxv alIv 41X T df1I Id
o (Draining)
eED
Double Spaced T4l Iv 4] Ivsd] TII158{ I S4a| T S | I5d
KEY
T = Expected Yield Class from preferred treatments
II = 3 Yield Class less than I
III = 1 Yield Class N L il
IV = 14 Yield Classes less than 1
= 2 Yield Classes . o=
51 = 5 m extra height Stability Increased
a = Plough furrows may not reach optimum depth for drainage
b. = Effectiveness will depend on depth of pan
d = There may be difficulties in ploughing resulting in poor




TABLE II

CILASSES OF S0IL FOR PLOUCGHINRG

CLASE SOTL

A 1% Brown Earth

20 Podzol

21 Peaty Podzol

50 Calcareous Soil

B 30 Ironpan Scil (without Induration)
%1 Peaty Ironpan Soil (without Induration)
2 MensMads Soils

@ In Dry Uplands and Steep Sloping Wet Uplands both with
Induration less than 90 cm (3 ft)

30 Tronpan Soil

31 Peaty Ironpan Soil
41 Surface ¥Water Gley
L2 Peaty Gley

& Deep Peat

o In Dry Uplands and Steep Sloping Wet Uplands both without
Induration less than 75 em (22 ft)

L1 Surface Water Gley (Loamy)
4z Peaty Gley (Loamy)

=

In Wet Uplands not on Steep Slopes

30 Ironpan Soil

24 Peaty Irompan Soil

41 Surface Water Gley (Loamy and Clay)

Lp Peaty Gley (Loamy)

Alsc

Ly Ground Water Gleys

& Deep Peat 45-90 cm (14-3 ft) (without Induration or
Ironpan)

41 Peaty Gley (Clay)
& Deep Peat 45-90 cm (12-3 f£t) (with clay)
6 Deep Peat more than 90 cm (3 It}

G 52 Skeletal Scils and Rock




PLOUGHS. FOR USE ON DIFFERENT
PLOUGHING CLASSES |

DISTRIBUTION OF CLASSES FOR SCOTLAND AND
NORTHERN ENGLAND

WIDTH OF BAND INDICATES THE PREFERRED PLOUGH




SEMINAR. AE MAWAGEMENT TRAINING CENTRE 19-20 MARCH 197%

SITE CLASSTIFICATION aND PIOUGHTNG RECCMMENDATIONS

1. SITE DESCRIPTION.

2. SITE IMP:QVEMENT BY PICUGHING.

%. SO0IL TYPES FOR FLOUGHING

4, OBJECTS OF FLOUGHING TN RESPECT CF DIFFERENT SOIL TYPES.
5. DRATHAGE CLASSIFICATION OF GPLANDS.

6. PLOUGHING DEFTHITIONS,

7a RECOMMENDATICHS.

APPERDIX I. FATTONAL SOTIL TYPE CLASSIFICATION.

APPENDIY II. 2 EXAMPIES OF RIGICNAL CLASSIFICATION.

I A THOMPSON
Northern Research Station
13 3 7h
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Ta SITE DESCRIFPTION

WHY S50IL

TYPES?T Managerial treatments of forest land are wasteful if they are not
curtailed beyond their effective limitc. Therefore ii is essential
that o oystem of identification when applied to forest land should be
meaningful in terms of treatment responses. Spil classification
presents an ideal means of subdividing land because natural soils
reflect features of parent material and climate which are likely to
be of importance when considering tree growth and because soil with
all its limitations is the environment of the tree root sysiem.
Moreover, it has been found that treatment responses can be recognised
as being similar on similar seils.

HATTONAL

CLASSIFLCATION
he description of soils by easily recognisable featur—s imposes
restrictions on & system of soil classificalion. Also & particular
treatment will demand 3 classification specifically for iis cwn use.
The benefits to be accrued from difficuli soil description teckniques
and special classifications limit the extent to which this can be done.
For these reasons and because higher management reguire informaiion
on a broad scale for planning and yield prediction purposes a national
classification of soils is in use by the Forestry Commission. This
has been recently raticnalised and is described in Appendix 1.

REGIONAL

CLASSIFICATION
At 2 locai level this broed elassification has to be elaborated in
order to malce it mearningful; and this is done by describing the
Regional =oils which sre imporiznt. From the two examples given in
Appendix II you will sce that Regional Soil Types are not necessarily
the same. Regions are defined as areas with the same Lithologies
and similar climate.

When ploughing is conzidered some of the detail found in the National
Glassification is unnecossary and even irrelevant: in the case of

Deep Peat it is not necessary to lmow what level of fertility is o

be expected but it is importaut to know what the depth of peat may be.
(Deep peat is normally defined as being 45 cm (18 in) or more in depth
and is classified by its fertilitz.] On the other hand the presence
of Indurstion is of great interest but may only be of importance in
partieular regions and so does not appear in the National Classification.



2s SITE IMPROVEMENT BY PIOUGHING

ADVANTAGES Weed Suppression: Tt has long been recognised that the upturned turf®
can inhibit weed competition in the vital sarly stages of tree growih-
From this it is assumed that complete ploughing should give better
benefits than spaced vloughing.

Planting Position: The presence of a line of turf makes for ease in
the organising and carrying out of planting. This orderliness can
be lost in complete ploughing.

Drainage: The removal of water from saturated s0ils is most effectively
achieved by plough furrows. The furrows represent an intensive
drainage system. This is particularly important on heavy soils where
removal of water from the uwpper horizons allows shallow rooting to

trte place - in these circumstances a wide root plate is required for
stability. In other soils where veriical drainage is impeded reducing
the impedence enables rooting to go desper. Reduced impedence may
achieve deeper rooting quickly in the case of Tronpan Sgils or in the
leng term where soils are ‘ndurated.

feration: The action of drainage is remove water from soil pores
which exist naturally. This inevitably mezns that these pores

become gas filled and it is expected that the composition of gas

will include a good proportion of oxXygen. Drzinsge is a major
feature of *urf ploughing where the turf in particular becomes aerated.

It is expected that the action of cultivation by tine ploughs will
create new pores zmd fissures in the e0il; this and accompanying
drainage should increase acration of the soil. Howewver, much
depends on the texture, for example heavy clays when wet will not

fissure, while there zre forms of Induration which crumble when broken.

A feature of soil szeration is a drop in thermal capacity and =&
corresponding visze in spil thermal flux. This means that soil
temperature maximums will increase with gbvious benefiis in terms
of root growth.

Nutrition: By increasing drain-ze and aeration it is expected that
there will be an increase in the number of sites where mierobizl
activity and oxidation of soil minerals take place thereby an increase
in nutrition available to roocts. But another feature of ploughing
which may be importsnt is that of mixing soil constituents together.
By increasing the number of places where soil constituents are in
juxtaposition soil processes could be increased leading te increased
natrition. Meoreover in the long term this may be an essential featurce
for real improvement in seil structurs.

DISADVANTAGES ’
Root Alignment: Spaced ploughing inevitably limits the shape of
root systems, first by the preferable conditions to be found in the
turf and second by the physical limitation of the furrow. Where
rooting is of necessity shallow such conditions can lead to instabiiiiy.

Erosion: Although not yet recognised s important the wider spacing
of cross drains now recommended will increase “he incidence of erosion
in spaced ploughing especially on slopes of till with high sand =nd
gravel contents.



Slow Growth: Trees planted in sub-soils particularly where clay
content is high, suffer from slow rates of early growth for up to
3 years in comparison with trees on humous planting sites.

Exposure: A raised turf is an exposed position for planiing z2nd thisg
is particularly critical where tubed seedlings are being ucsed.

Physical Obstruction: Deep plough furrows limit ithe extent to which
cross—country machinery can be used immediately after ploughing.

Witness difficulties in cross drzining. Although exiraction techmigues
may have drastically changed by the time thinning or felling takes

place deep furrows must limit the type oif operation possible a2t that
time.



THEERFECT
SOILS

ITMERDED
S0TTS

IMPERYIOUS
80118

IMPLACAELE
SOILS

3. S0IL TYPES FOR PLOUGHING

A Broad Classification

These soils are recognised as having no obstacle to drainage or
rooting down through the profile to the parent material,

These are soils in which there is a distinct obstruction to either
or both drainapge and rocting down the profile. This obstruction
can take the form of either an Ironpan or Incduration or Compaction.

Where the basic soil material is one with low porosity, drainage will
exert 1ittle influence in removing water from the soil, Extreme
examples of this type of soil are the Carbonifercus Clay Soils of the
Border area or the Black humic peats.

These soils are basically unploughable and represent in particular
the Skeletal soils and Rock which is found inside the plantable area.
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OBJECTS OF PICUGHING IN RESFECT OF DIFFERENT SOIL TYPES

S0IL SUB GROUF

10
20
21
50

21
32

&1

2

b

Lz

Brown Barth )
Podzol )
Peaty Fodzol )
Calcerous Spil)

Ironpan soils

Peaty Ironpan
soils

Surface wWater
gley (with
Induration
0-90 cm)

Peaty gley (with
Induration
0-90 em)

Man-made soil

Deep Peat (with
Ironpan or
Induration
0=-90 cm)

P B M e R M R e B SR R e i e

Ground water ]
gley )
Surface water )
gley (Loamy or )
clay) ;

Peaty gleyv
(Loamy or clay))
Deep Peszt )

{except with )
IPS or Indura— )
tion 0-90 cm) )

Imperfect

Impeded

Impervious

G ot

o T i B e S i i W i, W e O e A it 8

e o e e A e S e

PICUGHTHE ADVANTAGES

1.
2
3.

Weed Suppressicn

Flanting Position

Mixing (for degraded soils)
Weed Suppression

Planting Position

Aeration

Mixing

Drainage

Weed Suppression
Planting Position
Drainage

Leratian



POTENTIAL
WATER
DEFICIT

WET AND
DRY
UPLANDS

5 DRATNAGE CLASSIFTCATION OF UFLANDS

It is normal to expect that water will be lost from a site by
transpiration through the leaves of veretation and evaporation

from the ground and wet surfaces. The warmer the weather the
greater will be the lcss of moisture in this way. During summer
months it is possible for more water to be lost this way than falls
as rain.

An estimate of the smount lost by evapotranspiration can be made
using mezsurements of sunshine, wind and temperatures. It at
the same time rainfall is measured then it is possible by
subtractisn to sayv if more or less water has been lost by
evapotranspiration than has fallem as rain.

If over the course of a year there appears to be a net loss of
water but no obvious drought then it must be assumed that water
has Been taken from a reservoir in the soil =znd the soil is drying
out. If the reverse it true and mere rain fell than water was
lost as evapotranspiration then it cannot be assumed the soil is
wetter for it could have been lost as run-oif.

A net loss between rainfall and evapotranspiration is celled the
Potential Water Deficit.

The 'Uplsnd' area of Britain, in gemeral, does noi exhibit a
significant Pots-tial Water Deficit, in comparicon with "Towiandf
Britain, After treses close canopy they markedly intercept rainfall
in their erowns which subsequently is evaporated directly back To

the =ir. This interception can reduce the rainfall on the ground
surface by as much as 30%. By doing this in a marginal area closure
of cenopy can so modify conditions that it develops = “oteniial Water
Deficit. If this develops, drying of the site can occur.

The distineticn is made between *hose areas where this cannot happen
beeause rainfall is too high or evapotranspiration low and those
where it cam., The former -re called Wet Uplands and the latter

Dry Upisnds,



B. PINUGHING DEFINITIONS

TINE Subsoiler where a turf is produced the ridge is usually hinged.
TURFING No subscoiler. & distinct shape te ridge turi.

SHALIOW At the present day this represents less them &0 om (2 ft)
maximam depth.

DEEP At present day this represents between 60 2nd 90 em (2 ft to
% ft) depth.

SPACED 0Originsl surface still visible.
COMPLETE Original surface completely disturbed or buried.

STNGLE MOULDBOARD Cne furrow and one ridge at each pase.

DOUBLE MOULLDBOASD One furrow and two ridges, one on e=ch side of
the furrow at each pass.

TWIH Two mountings on the same carriage.
TWIN FURROW Two subscil furrows and two ridges ai each pass.

TWIN TINE One subsoil furrow and cne ridge plus one subsoiler at
each pacss.



Ta RECOMMENDATTIONS

10 Brown Earth

20 Podmol

21 Peaty Podzol

50 Calecareous Soil

31 Ironpan Spoils

32 Peaty Ironpan Soils (without
Induration)

53 Man-made Sodls

In Dry Uplands and Steep Sloping Wet
Uplands both with Indurstion less than
90 cm (3 f£t)

% Ironpan Soils

47 Burface wWater Gley

42 Peaty Gley

& Deep Peat

In Iry Uplands and Steep Sloping Wet
Uplands both without Induration less
than 75 cm (23 ft)

L1 Burface iater Gley (Loamy)

4z Peaty Gley (Loamy)

e s

Shallow Spaced Ploughing - For weed

suppression and planting position.

A tine will sid miwing in tThose sites
which zre degraded and a double
mouldboard can reduce costs on those
sites which are not degrzded.

Spaced Furrow Tine Ploughing - To

break impedence. The: depth of
ploughing will depend on the depth to
the B horizon. Although complete
ploughing may be best the advantage
at the 20 years is not significant.
Complete ploughing can give more
rapid early growth which may be
sssociated with weed control but this
iz offset in some cases by slower
growth in the first 3 years when
planis are growing only in subsoile
Twin tine ploughing appears to be as
good as complete ploughing although
only limited evidence available,

Complete Desp Tine Floughing - The
objective is to increase rooting depth
avarlable end maximim benefit will be
expected after closure oi canopy when
drying out of the soil by the crop
should become signiTicant.

Evidence suggests thz=t should an
glternative be needed it is
preferable to plough deep spaced
rather than shallow complete,

Twin Tine Floughing - Where the

struciure of '"Loam' inclndes small
pieces of bhroken rock and clay the
mole channel produced by this ploush
can madntain its shapes The

objsctive is to deepen rooiing by
aiding the run—-off from the site during
the pericd up to closurs of canopy;
theresfter the gite should be
influenced by the drying effect of

the trees.



In Wet Uplands not on Steep Slopes, i Deep Double Tine Ploughing — The

APy Induration i objective is to encourage rapid early
7 Ironpzn Secils i growth and to permit the development
49 Surface Water Gley (Loamy and Clay) i of a wide root plate in order to zaid
4z Peaty Gley (Loamy) | stability. Also to maximise drainsge

of surface water from the Site.
Also

Lo Ground Water Gleys

6 Deep Peat 45-90 em (12-3 ft)
{(without Induration or Ironpan)

1 Peaty Gley (Clay) i Deep Double Houldboard Turf (Draining)
6 Deep Peat 45-90 cm {1%~3 i) with Ploughing — The objective is to
Clay abtain rapid early growth and permit
£ Deep Pest (90 em (3 ft)) the development of wide root plates for

stability. Also it is intended ic
maximise drainage from the site of
surplus water.

G2 Bkeletal Spils and Rock Very Shallow Double Mouldboard Flcughing -
To allow maccamum width of rooting.




APPENDIY T

NATIONAL S0I1 TYPR CLASSIFTCATTION

The National group and sub group classifications are given below:-

He

1

Major Soil Group

Browm Earths

FPodzols

Ironpean Soils

Gley soils

Cther Mineral Scils

Deep peats

10

20
21

30
52

Lo

47
L2

50
59
52
53

60
67
£z
63

Spil Sub Groups

Brown Ezrths

Podzols
Teaty peodzols

Ironpan spils
Peaty ironpen soils

Groundwater gley
Surface waiter gley
Peaty gley

Calcareous Soils

Idttoral Soils

Skeletzl Soils and Rock
Man-made soils {Mining spoil)

¥Flush bogs
Holiniz begs
Unfiushed bogs
Eroded bogs



APPENDTY 1T

ExamEle il

Regional Spil Type Classificatien

Eastern and Central Southern Uplands

Ordovician Shales znd Greywacke

The following soil type key is suitable for all forests in this site
region from fAe in the west to Duns in the east.

seil Sub Groups and Hos

10 Brown earths

Regicnal Soil Types and Nos

18 #Acid brown esrth

105 Brown sarih - stcny phase

10x Brown earth over induration
10e Brown earth - ericacsous phase

NE Small areas of upland B.e. and imperfectly drained B.e. are included

in Acid B.e.

30 Ironpan soils

30 Ironpan soil

30e Ironpan scil - ericsceous phase

30n Intergrade to T.P.S5.

A0ne Intergrade to I.P.5. — ericaceous
phase :

NB Sw=11 sress of podmol are included in the Intersrade to L.F.S.

31 Peaty Ironpan soils
Lo Groundwater gleys
41 Surface water gley

Lz Peaty gley

52 Skeletzl soils & rock

51 Peaty ironpan scil

40 Groundwater gley

Lio Loamy surface water gley
L1y Clayey S5.W.G.

L1x Seepage gley over induration

Loy Clayey peaty gley
L2x Inaurated peaty gley

S52r Rock/scree
52 Skeletal soil complex

NB Skeletsal soil complex includes various very shallow stony profiles,
the majority of which are freely drained.

60 Flush bogs

£1 Molinia bogs

R

Unflushed bogs

60 Juncus flushed bog

61t Molini=z bog
&1c Molinia/Eriophorum bog

62c Sphagnum/Calluna upland con—
tained bog

62d Calluna/Friophorum blanket
bog (Eill peat)

TOTATS 10

22



Within this key 10 soil sub groups have been recognised as important at
the level of Conservancy pleamning and forecasting while 22 are
recognised at the Forest and District level for loczl planming and
forecasting.

Example 2
Hegionzl Scoil Type Classificztion

Central Midland Vallsy of Scotland

Carboniferocus Shzles and Sand Stones
with Basic Ipneous Intrusions

The following key is suitable for a1l forests from Eyle in the west
to Blairadam in the eazst, but excludes forests lying wholly on basic
igenous bedrock. (eg Whitelee, Carron Valley.

50il Sub Group and Hos Repgional Soil Types and Hos
34
10 EBrown earths 10 Brown earth
10t Basic brown carth
10a n L H - ghallow
phase
e " e % - imperfectiy
drained

10z Podzolised brown earth

B Small areas of cultivated brown earth have been included in Basic
brown earth, and podzol in podzolized brown earth. Brown earth
includes clayey and loamy types.

3D Ironpan soils 30 Ironpan soil

41 Surface Water Gleys L1y Cl=yey SWG
1yh Humic clayey S¥G
biye Cultivated clsyey SWG
41yb Clayey brown gley

L2 Pesty gleys Loy Clayey peaty gley
Loye ¥ o " - cultivated
Loy M L. " - fiushed

52 BSkeletzal soils & rock S52p Peaty skeletal soils

NE 8mall areas of other skeletal scils ars included.

Sl Man-made seils Shg Gleyed mining spoil
60 TFlush bogs 60c Juncus flushed bog
£1 Molinizs bogs £ic Molinia/Friophorum bog

61d Molinia/Trichophorum/
#riophorum bog

NB Small areas of Moliniz bog and cultivated peat are included in
Molinia/Eriophorum bog.



62 Unflushed bogs

&% Eroded bogs

o4

&2c
62d
E2e

63h
651

Transitional bog
Upland sphagoum/Calluna
contzingd bog
Calluna blanket bog (Hill peat
Eriophorum blanket bog
(Hill pe=zt)

Deeply hagged bog
Stabilised znd flushed hazged
bog.

TOTAL

10

2k -
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- . KYLE FOREST . 18-22 March 1974

" - DLOUGHING -DEMONSTRATION NOTES

~—gités of ploughing vary in elevation from 950' to

-~ Rainfall & Elevation

= - GFimate-Fong T

c

- 400! and rainfall from 60" to 70".

- =WET to very wet cool uplands.
- Bxposed to very exposed with raether severe winters.

Geology - The ploughing sites all lie immediately north of the
e < ... Southern Upland fault line. Geology in Carboniferous
put here consists of numerous Bagalt/Andesite
Intrusiona.
et e e Sl s S O AR R S
“BITE 1~ TOPOGRAPHY: .. Steep slope
: WEE e S0 . '*'Fiﬂiéggfége€frpm B%ﬁwﬁ‘Earth to Ironpan Seoil
PROFILE: THICKNESS.., -1 - == foc - DESCRIPTION
e M Mean MR S G
[EE g 5 P ? -10[3“] = S ~ w Peat
o J'-:'J-.,{E"} {.3"}_' (:1}-"} 3 e e L T 2 d, R
A 7 ;'f; ,;;-{Jﬁa}réﬁ-imFerfeétly drained grey
3 - material with incipient iron deposition
13 21 30em Freely drained brown or ocherous
BISASU A8 (1 20) material with faint iron desposition
Either indurated till at the foot of

i the slope or shattered Baszlt/Andesite
' towards the top of the slope.

The soil changes to peaty Ironpan soil as the slope changes =t the top
while at the bottom it becomes flushed and changes to Humic Surface
Water Gley.,

OBIECT: To give Weed control and a planting position. In the Humic
Surface \later Gley ploughing, slightly across the slope will
incresase drainage thereby allowing deeper rooting.

PLOUGE: 4 Hydraulically Mounted Single Mouldboard Time plough. Depth
of ploughing 60em (24") Max. Attachments include 3 disc and
packer.

TRACTOR: TFiat 70C



SITE 2

TOPOGRAPHY : Gentle to steep upper slopes.
S0IL: Peaty strong Ironpan Soil with some Induration.
PROFILE: THICKNESS | DESCRIPTION
Min., Mean Max. i et e
| e S oy
25cm ' 30cm  4Sem Peat  _
(o] l:‘TO'"} ("]2") (‘15"') ; o = = S o2 5
12em  1Fcm  4Ocm = Drab grey poorly draining mineral.
A (5MyasileMy=Bn) . . Rooting impeded by well developed . :
moderately indurating Ironpan. S
I 15§m __E@cm- - Shallow’freely or imperfectly draining.- -
B = _of6M . (319 .  mineral soil. Occasional Induration

S

Glacial® £ill om shoulders more freguently
till and shattered rock.

The sr:r:t.l c:'hangeﬁ- to Intergrade-down the slope and Deep Peat on the more
level upper slppes._

Both techniques of ploughing shown would mormally only be assoclated with

e drier sii €8s _

S

OBTECT 1: Complete cultivation to break Ironpan at fren;uen_t intervals
ot iy o and give ma:amum ml:ang of peat and mineral,.

PLOUGH 1: A trailed Twin Furrow Plough. Two tire mMouldboards eapable

bl of 60cm (24") depth are mounted on a carriage with two dis-s.

TRFI.{:JTGR Fowler _U'Hﬁlla_nger T i e et e e
OBJECT 2: ~ 7o completely plough through-Induraiion, increasing drainage

PLOUGH 2: A Mounted Deep Spaced Tine plough. Maximum depth of

_ __ ____ ploughing %0cm (3ft). There is no disc sttachment and

" mountifigs include a twin ram assembly with _hydraulic
: accumzlators.
TRACTOR: CAT D7



SITE 3

TOPOGRAPHY:

SOIL:

OBJECT 1:

" PLOUGH 1:

TRACTCR:

OBJFCT 2:

“ PLOUGH 2:

TRACTOR:

FLOUGH 3:

Gentle to steep slopes.

Complex from Brown Earth, Intergrade to Ironpan Soils
and very shallow stony Brown Earths.

- The: Profiles are very similar to those at Site 1 - but
there are included in this area smz11 knolls with =

stone free crumbly loam surface horizon averaging
20cm deep. :

To completely plough Ironpan Seoil for increased rooting
depth, to weed suppression. .
A Trailed Twin Furrow Plough (as for Site 2)

Fowler Challanger 33

To produce a planting position and weed aup‘pressiﬂn;
A Trailed Spaced Tine Plough. Maximum depth 60cm (24")

Plough mounted on a Universal Carriage with discs.

=

County 1124 with Terra Tyres.

A Mounted Spaced Tine Flough. As for Plough 2
except the plough is mounted on the 3 point linkage.



+
SITE 4  TOPOGRAPHY: Long moderate slopesa
S50IL: - Deep Peat - Eriophorum vaginatu.m. Z
PROFILE: The depth of _peat varies over the site and generally
_decreases up the slope. However it has a large pro-
porticm S0cm {,‘ﬁ‘t) or mores
- DB;EGT , -Tu .fplcugh for optimum drainage and a wide root plate.
Je T - 'PLOUGH 1:.. A Deep Double louldboard Draining Plough. - Maximum Depth
il © . 90cm (3£%)-
o ’ ‘ ';;.- .~ "~ “founted on an Arched Beam Carriage with Discs including a
S : Centre Disc in the Arch. Also a Depth Control Device is
S included on the plough.. i
TRACTORS: Track Marshall 55 and A Bowen 60
PLOUGHE 2: A Deep Double Houldboard Tine Plough - Maximum Depth 90cm (3ft)
lMounted on the same carriage as above.
- ..mmTi:rRs}_ Fiat 70C Polder and a Fiat 80 CIP.
E o E - h ‘o At : -‘r
i L Also a% thik eite u:.].l be ploughing by a Single houldboard Turf Flough

Plough maximum depth 60cm (2ft). This will be pulled hy First a
~ Fiat 655 and seccnd a County 75% with Finn Tracks.

i




S5ITE 5

TOPOGRAPHY:
S0ILS:

OBJECT 1:

PLOUGH 1:

TRACTCR 11:

OBJECT 2:

FLOUGH 2:

TRACTORS:

Moderately gentle even slopes.

Humic flushed, Surface Yater Gleys with stony Brown
Earths on rises and deeper peat in depressions.

Parent materizl consists of glacial till deriwed from
Greywacke which charges to frost shattered baszlt
rock infilled with humus and fine up fhe slope.

To increace yrun-off from the site and thereby allow drying
by the crop with subsequent deeper rooting.

A Trailed Twin Tine Plough. Haximum depth of tines 60cm
(2ft). The tine with mouldboard has a ball sock and the tine
without a mouldboard has a ball and chain, both intended to
produce a form of mole drain,

Fiat 100

To plough for coptimum drainsge and mecdmum root plate width.
A Deep Double Mouldboard Tine Plough.

Fiat 70C Polder and = Fiat 80 CIPE.
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PLOUCHING SEMINAR/DEMONSTRATION 18/3/74 — 20/3/74. S.SCOTLAND

THE PLANNING & UTILISATION OF PLGEEEIH‘GKDR&MG TH THE WEST SCOTLAFD CONSERVANCY

APPENDIX I
s The Trac'tors/Plcugh type and Draining Equipment used in West Scotland,

APPENDIX II
2, Forms used by the District Forest Officers and sulmitted o Conservancy

showing their programme and machine requirements, by Forests, by 30th
November sach year.

APPENDIX III

3. Detailed District programme showing machine 't.ypef driver and daies are
returned to DF0's by December 2lst.

APFENDIE TV

A. Analysis of Al4l Tractor Logs carried out every 6 months. Copies to C.¥.=.
and Assist Conservator (Afforestation).
In April each year an Anmual Analysis is presented to CeM.,Ee. and 4.Cs
Afforestation, The tIn Use'and "% In Usc'Data for all types of machines
are gent to DFO's along with their machine Utilisation by 2lst December.
This information is helpful when FU1T7's and Budgets are made up.

APPENDIX V
5. Chart kept by Assistant Conservator Afforestation showing Programme/Achievensnt
by Forest and Conservancy.

6. The Ploughing er uses a Magnetic Board to keep a rumming record of
Machine Deployment/Programme and aschievement by Foresis,



APPENDIX T

Ploughing and Draining Eguipment
West Scotland Conservancy

Figt 7001 with mounted Farkgate Tine

BTD 8 with Parkgate trailed Forestry plough (SHB
for Tine and turfing)

Fiat 655 with Parksate trailed Forestry ploughs
(SMB for Tine and turfing)

B60's (3 teams) with Parkgate trailed deep draining
plough

TH70's (1 team) " " " " "
C.S.4 wheeled Back Acters with M/F 242 diggers

500 with Parkgate trailed Forestiry plough (SMB
turfing). Only used to plough very soft areas.
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: Bl - F hoel deten 5
§ wtet . & folt! PL/NNLNG. RETURN
PLOUGHING PROGRAMNE F.Y. 74 /%5 LORNE DISTRICT Low b el H
Area to by ploughed by
T A T : Total Bt
..E.o 0 ..._. Vw
Porest Mtd. Tailed Stk EMMWWPdw Duration|available Remarks
e A Lo Total of work |to ground
& B.7.D. SOnE
; - z Wide
(ha) | (wks) | (ha) _ (wka) | (na) | (wks) | (ha) | (uaks) | (ha) | (wks) (weeks) |(weeks) | (date)
_ _ s =~ T FTEL LLanTin
Grenoreny |250f 36 | 75 | 10 ! 325 | “7 = 4 7 | larmeg | e T
i ] E
i = 1
1 [
- ; | ' i = - ‘W AduisiTioN EN
00 /5 - S acy Ne W U
ﬁ-.hnh.lghmn Hﬁ it et = 30 H _‘__ DATE NMer FEevAacis
i 4 S0 O P fo ANy TIHE,
Bagcaome | S0 | '°
Totals 30 Bl He il 30 Lt H25 71 ~ 72 2



LORNE DISTRICT

DRAINING PROGRAMME  FY T4/75

APPENDIX IT

e

DEEP DRAINING PLOUGH WHEELED B/ACTER TERRA TIRED m____ ACTER

Crops over 6ft [Crops under 6ft | New Drains |Felled Areas Other Felled Areas Other REMARKS
FOREST Ha Whks Ha Whs Ha Wks Ha Wks Ha Wks Ha Whks Ha Whks Entry Dates Ete.
Glenorchy 220 8 Deep Drainer Team

250 19 50 A4 | 0.8.4 Linking up and New
Leaders
| ,
Glencoe 130 (5 Deep Drainer Team
- g Felled Area/Roadside Draing

Barcaldine - (3] 100 3 Telled Pﬂmﬁ\rwanmd.w Up

s — e T e e e T P s b
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