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CHATRMAT S QOWGNTS
xwmmn-mm.uﬂmmmm-m

by good photographs. In those respects it is eme of the best histories that
I have yet exmmined.
mmmumntuuum-ﬂﬁmm
and Oliver in Septesber 1929, The two points of main interest were:
(1) The treatment of the poorly stocked Scots pine
woods (Compartments 4O, A7, 48, 49) adjoining
Culloden Moor.

(2) The thimning of the moquired plantations (P.06)
which I had evidently commented on at an earlier

(unrecorded) inspection.

ﬂhmlh(ﬂ,ﬂuﬂlhhﬂ-ﬂﬁ_mw.nﬂ
I gather not attemdsd with much success. The planting of Tsuga has
Mﬂﬂw,htmnnm#mnnnﬂq
age. n--h-,bqulﬂﬁththhmnM
moorland soils, but time was required to find appropriate methods.

u'whm.--mlmnmmnlmm
consistently stick to the job. (sixteen yoars later I noted (a) the
mmvsmm-u-.w_u-p:—. (b) the way
hﬂmwmmh.ﬂmﬂiﬁhﬂn}m].
m-_——urﬂm-rmuawuumtm
mﬂ-ﬁdtﬁ.lwﬂnﬂmﬂ-umhh The
M’Hﬂllﬁ“ﬂ.ﬁiﬂﬂﬁhﬂlﬂwﬂh

hm_l_ﬂﬂﬂﬂﬁmm:ﬂhﬁ'mm
Avea®, for which I could see little if any Justification,

3/5/32.



DIRECTOR’S COMMENIS

Culloden is among the most interesting of our forests: it has a wide
range of soil conditions, varying from the fertile loam of the lower north
facing slope above Culloden house to the hard packed drift covered by
shallow tough peat of the area near the battle field or Dundavie Moor: it
has the exceptionally fine P.06 stand of Douglas fir which has given us so
much thinning experience; and the whole area, excluding the most recent
acquisition, is largely growing into a mixed uneven aged forest, which is
probably the most desirable development we ocould hope for.

Mr., Fraser's comment to the effect that we should not be too alarmed
by signs of butt rot in the Douglas fir and his general remarks on natural
regeneration are very sound.

He O Bu P.

31st January, 1952,



HISTORY OF CULLODEN FOREST

Culloden Forest proper is situated in the Culloden distriet of
Inverness-shire in the parishes of Invermesa, Bona, Petty, Croy and
Daloross. The Cairn eommemorating the battle of that name stands on
the boundary of the forest. The area lies L - 6 miles by road due east
of Inverness, and is served by two main railway lines, with statioms at
Allanfearn and Culloden Moor., They are 2 miles and I mile respectively
from the neareat points of the area. The whole forest is well served
by public roads,

Dundavie seoction of the forest, which is a recent aoquisitien, lies
approximately L miles south east of Invernmess in the parish of Daviet and
Dunlichity, It is bounded on the east by the main road from Inverness
$o the south, and on the west by the old Edimburgh road. Near the
southern boundary, a public highway intersects the area. The Daviet
railway station iz one mile distant from the nearest point of Dundavie.
From the northern end of Dundavie to the Culloden sawmill is 4 miles.

Daloross seotion, snother recent acquisition, is situated in the
parish of Croy and Daleross, It is 7 miles east-north-east from Inverness.
The main Inverness = Culloden = Cawdor road passes the extreme south
cormer of the area, Part of the nerth east boundary is formed by a good
county road which connects with the Cawdor road. Culloden Moor station
is 1} miles ddstant by road from the south end of the area. The distance
between the nearest points on Culloden station seotion and Daloross by
public road is 1f miles.

Area snd Land Utilisation

Aoguisition details and land utilisation as at 50,9,51 are given

in the following tables (Tables I and IIX),
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(a) Zlsntations
Asgudred 155.6
Formed by Forestry Commission 1055. 6 1211.2

(v) Zn hand sseiting planting
HElanks after felling

lu_.-lt areas

Other Land 365.0 365.0
(e) Nurseries >
() Agriculture -

(e) Forest Workers' Holdings -

(f)  Unplantable land in hand 10.5 10.5

(g)  GCrasing let temporarily 300.0 300,0

Housing Site (Culloden) 31 3.1

Housing Site (Daleross) b0 he0

5t, Mary's Vell Area o3 «3
sotate wesk.1 1

Unplantable land (f) will remain permanently unstocked - Hydro-
Eleotric power lines.

500 acres on Dundavie section are let presently to a sheep farmer.
This will be resused in 1952 for planting in F.Y.52/53.



Dhysiosraphy

mm;:-umm-mm-mm
towards the inner Moray Pirth. It has a gemerally north aspect, varying
in elevation from 200 ft. - 500 ft. above sea level.

On the Dundavie section, the greater part of the area is mainly flat.
4t the southern end the ground rises rather steeply from the River Naimm.
The elevation range is from 540 ft. - 930 ft.

om Delcross, the northern part lying mext the High Wood is mainly
undnleting. South of the road from the Castle to Easthill, the groumd is
of a flattish nature. BElevation varies from 300 ft. = 450 ft.

Sxposurs is moderate, except on Dundavie where the ground is fully
exposed to the morth and west winds. At Daleross, areas of matural pimes
on the adjoining property afford scme shelter from the west winds.

Geology and Soils
mmm.lihHmlGIIlﬂMt-lMﬂ%
is nearly overyvhere overlaid with glacial deposits.

This glacdal drift is of 014 Red Sandstone origin, and contains
m#mmm.n—mm—.um-m
#mhmmmmmmmmm
of vhich may be found, together with other debris alomg the edges of the
fislds botween east and west blooks. This glacial deposit is mormally
fairly deep with a high boulder contemt. It is a yellowish brown coleur,
and is practically impervicus both to alr and water, but, whem brokem and
Muﬂ-dmmrbu-ulmlmh Tree roots
-:mumm&-mctﬁmmuum

nmmmammmmmuhm
guished, TWithin these two groups, there are minor variations, especially
uwﬂmmmn—-mun—-mmna
mwummmmmmmmmum
soil. Thase two soll types ars as follows:
el

mwmtummwnm.tmm,
ﬂh“hﬁ-ﬂhmu-mmm:tthhpuuh-
the higher slopes to the lower; in other words, caused by the readvanced
moraing, M-mlmhuﬁﬂ-mwm#mw
slopes. Mhllrm-rd?nimdnﬂnhpdthm



layer, and, owing to the freer water movement om the slopes, the drift
layer is not so compacted. The soil depths in this type mormally extend
to & depth of 18 in, = 24 in. on top of the drift layer with distinet
signs of leaching in the upper layers. This type is mainly confimed to
the areas lying to the morth of the railway line and in particular to
Compartments 1 = 6, or the acquired plantation P.06 and the Commission
5,29 ares. On the south side of the railway line opposite P06, cne
finds the sane type of soil, although slightly shallower, extending to ome
or two chains' dspth from the railway line. The better quality of this
soil is reflected in the volume production, as can be seen in Appemdix III -
Height Growthe, The chief species on this type is Douglas fir.

I

The more gemeral type of soil is to be found om "flats”™ where the
drift layer is much nearer the surface. There are many variations withinm
tﬁlhﬂ.u-h“hmm-mm,hﬂtﬁ-
variations mnd the conssquent soil gqualities are related to the depth
below the soil surface at which is found the drift layer. Closely allied -
hmhmmdmwmmm-mm
profile which vary from iron depesitions to complete waterlogging of the
soil to within a few inches of the surface with comsequent gleying of
the lower layers and a development of a deeper acid peat layer. Local
variations are mmercus, e.g Where streams traverse an area, greater seil
depositions due to washing yield slightly better soils
 As a gemersl ruls, the soils within this sofl type are better in the
tﬂtm‘ﬂuhﬁ-uﬂnﬂ,ut‘h“ut&ﬂﬂﬂhdﬂn
nﬂwlhuﬂ----lhﬂm.“hthmtmwn-
the morth cast cormer, the groumd is fairly flat. The chief species
Mnu—tm-nmgm.w-ﬂr.“-lum
spruce, “uropean and Japamese larch. In the sast block, the species used
mmmm-lnmmmﬁ-nﬁ-umg
Suropean and Japanese larch and Pinus comtorts.

mmmmpﬂummumwm
arift., On the Strathmairn slopes, good stony loam eccurs, but on the
remsinder of the area peat verying in depth up to 9 in. is found,

7



sverlging, There shallow, & browm stony soil. On the peat area matursl
draimase is gemerally poor.

The conditions on the greater part of Daloross are similar to the poor
part of Dundavie, There is a tendency to the formation of peat owing to
the impervious subsoil. ntumrthmmaummﬁn;m
surface is undulating, drainage is better, and the soil is of a deeper nature
(10 ine = b in)

Yogetation
In the lower (west) block of Culloden, the plant indications poimt to

a soil capsble of growing the more exacting comifers. Prior to planting
P.ﬁ'&lp—lw---dﬂ;mﬂduﬂwmﬂﬂﬂu
mtw-mmm The ground also carried a erop of
birch serub, m,ihwmmaﬂimllﬂﬂlmth
m#ﬁMMMhWH*HMHMN
up-m,ﬂ-tin-mu-hhn-w-rp.nemlp.n.m
grasses, bracken and Oxalis chiefly are to be found,
mhwmﬁmhmmw
and Erics sizeres, with Nolinis and Myries in the poor flushes. Vhere soll
Mﬂﬂmm-bﬂ._munﬂhmmnﬁm
Lallunae m-mmemm.thwwmum

folled Guring the war, the vegetation predominating is Callums, Airs
flgmuosy ané Agrostis, On the flat land to the morth, which has been ecleared
of tisler for over 4O years, Callums snd Erjce cinerea are dominant, on
the dry ground, and on the wet, Calluna end Erica totralix, with Nolinia
in the better flushes. There seil is shallow and rather wet, stunted
Salimma, Seirus and Herthecius are abundant.

7he Dalexves block was felled during the 1335 - A5 war. On the better
muw-n.-wu-—-ﬂmmmmm On
the main Block, where soil conditions are poorer, Calluna, Zriga tetralix,
ﬂl.ﬂhﬂmi-l—tnthlqpuﬂ, and on the wetter soil



Junous souaryosus, Zrica tetralix, Nardys and Eplinia are mainly in
poasession,

Zatsoxclogy
fainfell for the distriot is from 25 in, = 30 in. The drier part of

the year is from April to Jume inclusive. In Culloden proper and Daloross
area, winters are mot severe, owing to their proximity to the Moray Firth.
Pundavie, being higher and more exposed, is subject to heavy smowfall at
times, Prevailing wind is from the south west.

Zisks
The chief danger to the forest has always been that of fire damage,

-m;rmmmwmﬂ—wtummmnum
sastern edge of the east block. In the early years, small outbreaks were
nﬂﬂmﬂu.-ﬂumw-nfm-lptﬂh.h
m“wm-m-hm.mmuhﬂ.-dmh-—h-
$ained up 1o the present. The danger is mow mch less in the west block,
vhere the woods are mostly established,

Other fire danger points are the site of the Dattle of Culloden and
salst Yary's Vell. The Battlefield with the Memorial Cairn and the Graves
of the Clans lies on the main road, with forest on both sides and is
visited by thousands of tourists every year.

mw-m._m-mmm-u-m
¥el1®, 4s the subject of an anmval pilgrimage on {he first Sunday in May,
mnmmdmwtm_mw-ﬁ-m
A8 the well is situated inside the west block, the danger is obvicus, and
-mtnw-dmmuMqui_ﬂm

mmz—_wﬂnmu—mmmm
M,MlMﬂﬂthiﬂw-m_
during the period. The ohief outbreaks are sumsarised below.

Spring 1929 - 9 acres 25 and 27 burnt by fire from the railway.
Spring 1930 = 2 scres P25 and 27 burnt by fire from the railway.
April 1936 = 4e3 acres F.29 burmt by fire from the railway.

April 1542 - b  acres P27 and 28 burnt by fire from the railway.
May 1942 = 5.6 acres .29 burnt by fire from the railway.
joril 1942 6,5 acres P29 burnt, origin unknewn
Mey 1966 = 3 acres P34 bumt, origin uninown

9



At Dundavie and Daleross, fires might arise from muirburning, or
might spread from the public roadside, but so far there have been no eut-
breaks,

Insect pests have given considerable trouble in the past, tut are now
of rare occurrence.

Pine Weevil appeared first in large mmbers in 1927 in the east bleck,
after o1d pines had been felled for planting. Two acres were attacked, and
about 5,000 were trapped im that year, By the following year, 10 acres were
affocted, md a loss of 50% of the plants was estimated. This was the peak
de.du,m“ﬂlmtmﬂmmmw,
fresh twigs snd fresh sawdust. Thereafter, the numbers deoreased, 8,500
being acoounted for in 1929 and emly 859 in 1930. The decision was them
made o delay planting of the western end of the east block, which had been
clear felled 4n 1929 - 30, The wisdom of this was shown by the trapping
firores on this erea for 1931 and 1932, which showed B0,000 and 89,000
weeyils respectiveiy. By 1933, the weevils were undar control and the area
was planted in 1534, although trapping was continued for a year or two.

The weevils were followed by an attack of Pine Sawfly vhich was at its
worst from 1533 - 35. It was recorded that mountain pine and Pinus
contorjg were particularly affected.

Adslges cooleyi appesred in the P.06 Douglas fir in 1927, and by 1929
had moticeshly affecied growth and was spreading to the younger plantationms.
The attack was over by 1933 and the affected trees showed a good recovery.

After the war-time fellings, the pines in the east block suffered from
attacks by Pine Shoot Bestle, but have gemerally reeovered by now.

Damage from: vermin has not generally been great. Squirrel danage was
obrisus smeng the old Scots pine in the east block, and eonsiderable
mmbers of squirrels were shot during the early years. The forest is fenced
against rabbits and constant trepping has prevented serious damage, A few
roe deer scem to have been shot every year, but little damage from this
source has been recorded, Their rumbers sppear to be increasing at present
and some damage has been done to Pimus comtorta in F.3k.

Capercailzie were numercus in the east block, and considerable damage
to Sitka was reported im 1932 and 1933. There are still a few in the
forest, but these cause no obvious damage.

10



Heart rot was recorded in Douglas fir felled in P,06 during 1947 and
appears to be of general coourrence. In Researeh Eranch sample plets
thinned in 1951, ﬂ-m#mmmﬁ-m—

as follows:
*5* grade thimning 79 trees felled 27 affected (347)
*I* grade thinning 54 trees felled 12 affected (22%)
¥ixed plet Douglas fir 18 Douglas fir felled All sound
and Japanese lareh.
20 Japamese larch 9 affected (45%)
felled.

mmumtmmhmmmhmmm
of the wood.

Eoads
mmrﬂtlﬂmﬂilﬂaﬂnmﬂlihﬂmm

m#&ﬁ,ﬁm-rmmumuututnmm
access to this wood was needed. Accordingly, A0 chaine of road and three
bridges were built by hand in 1531
Thpunlmlmt-fnthmtmnnltntﬂmw
thﬂuwﬂnﬁwtﬁﬁﬂ-ﬁwuﬂaﬂm
ﬂﬁﬂrmm.thmﬂhmtumhﬂlﬂm
for road lines.
mur—h-—-ﬂmunun.mmwm
immediately metalled; others, on account of high costs, were bulldosed
and drained omly. !htmhrﬁrhtdh&ymm
MH“mwm.nmhmm;unh
reduced. ﬂﬂ:ﬂﬂummﬂmmmtmm“
constructed.
h“lnlmm,ﬂlﬂhlmmmm
uththmhfbﬂﬂhh:ﬂltnhhrm Compartments are
u—m&mwmmmﬂ-m.mmtnm-Mh
chains apart.

Labouz.
“ﬂ-hmwhmmﬂ the 193945 war,
mmmwmummmmmmm

soute. Fomen were cngaged om brashing and cleaning.

11



Yo provision was made for housing men wntil 1945/46, when three wooden
houses were built, Ome of these was built for a horseman on ground leased
n-u-m:-m The other two were erected in Cullernie Wood,
Compartaent 37.

In 1948/49, 7 brick houses, including ome forester's house, were also
erected in Collernie ¥ood.

SILYECOLTURE

Ereparstion of Grousd

The greater part of the west block is naturally well draimed and
1ittle drainage work was required, Up %o 1530, the average intensity of
drainage was about 3 chains of drain per acre. This was found to be
insafficient in the poorly drainmed east block, and drainage was more
intensive in 1 WM.

Nounding was done for 3 acres of underplanting with Sitka in the east
block in 1930, and it appears that much of the P, 34 area was mounded.

Birch sorud in the west block was cleared and the brush burmed, a
certain amoumt of firewood being sold. In an area of particularly demse
-ﬁhwu[nﬁ}.!“ﬁ-tﬂnﬂ-ﬁ-m“
An 8 foot wide strip of scrub was left standing altermating with a 4 foot
strip clearsd. The brush was burned, During weeding operatioms, the
standing birch was cut back as mecessary, This method has mot proved very
suocessfule

Heavy growths of bracken and heather were burmsd and some L0 acres
of old pine slash in P,26 area had to be burmed.

In accordance with presemt day practice, the whole of Dundavie has
boen ploughed with standard ploughing equipment, while, in so far as
possible, Dalcross has been disc ploughed.

Stockeand rabbit-proof fences were found to e necessary. Femoes of a
sort existed on all the boundaries except on part of east block at the west
end, where the only existing fence was on the morth boundary. A certain
amount of new fencing was done and permission obtaimed from the Railway
mh“ﬂt-ﬁﬂuaﬂl:ﬂ“fﬂ-ﬁm

Shodce of Speciss

In P,06, Seots pine, Douglas fir, Norway spruce, Sitka spruce and
Buropean larch may be seen in close proximity. Consideration has ocbviscusl



mgmumﬁﬂm,mmmmmm
fir has surpassed all the others. Sitka spruce is next best, with the
Seots pime showing a lower volums than amy,

In the Commission planted areas, oholoe of species has been generally
goods In the lower block a large arsa of Douglas fir planted from 1525-29
has growm successfully. JNo doubt, those respomsible were guided by the
sucoess of the P.06 Douglas fir, In some cases where Scots pine has beem
planted, Sitka spruoce might have been the more suitable species.

hWHlﬂlmﬂmehm
with Corsican pine., The Pimus strobus has to a large extent been a
failure, cwing to disease.

Scots pine planted in P, 27 Compartment 34 was mainly a failere. They
were replaced by lareh (Japanese larch and Buropean lareh) im 1929. The
Buropean larch has not made very satisfactory growth, but appears to de
responding to thinning.

Japanese larch snd European larch planted in P, 34 Compartments 53, 54,
55 and 58, are of poor form. Spruce would have given better results.
Natursl Suyopesn larch growing under similer conditions in Compartmenmts 61
and 64 andl 65 are much superior, These were about 3 ft. to 5 ft. high in
1933, and at the time of planting were left untouched.

Seots pime snd Pipus contorta planted (notched) =ide by side on a
poor Calluna site inm P, 34 Compartment 53 are making slow progress.

Amomgst old pines in Compartment 47 and 48 on a Calluma area, groups
of Tsuga hetexophylla have been planted about 1528. They have made
satisfactory growth, but have suffered to some extent from interference
by pine branches.

lanting

muwmﬁ—nuﬁ-ﬁnu,mmm.m
about 3 £, The areas planted by the Commission had wider spacing as
follows:= Douglas fir, 5 ft. 6 in; Sitka spruce, 5 ft; HNorway spruce
ulmnﬂ.-bﬂ.immmwmhﬂ.iu

and 6 £t
qumﬂ,uw.mudmumtm
(P.50 and 51). The age of transplants was chiefly 2+ 1, 2 +2end 2 + 5

13



A‘-ﬁmmhlﬂiﬂuﬂﬂhhm Between
1526 and 1929 a substantial proportion of the planting requirements for the
Mﬂ-mlhlhniﬂl,httkﬂrﬂ,m'lm-ﬂpﬂd
the succeediniy years' plants were supplied chisfly from Seaton, Beaufort
and Inchmacandoch, '

The normal planting method was motohing with a Mamsfield spade combined
with screefing of heavy vegetation from P, 26 omward. A limited amount of
pit-planting of Douglas fir was dome in P28, but P, 29 Douglas was all
notohed,

Mound planting was done with Sitka in the east bloek in 19350, using a
deep turf, and the method was used in subsequent planting where it was
considered desirable.

The rate of planting varied in the earlier years, but in no case
exceeded 118 acres which is the figure for P.25. In P51 the area planted
ms 322 acres, Between P, 3 and P50 no planting was done except replant-
ing of burmt areas and the part of P,12 felled during the war.

¥amuring was only done to a very limited extemt in the earlier period,
but from 1949 plants on all the poorer soil types were treated.

Seedlings which have beem used extensively in the plantings of P50
end 51 on ploughed ground have not given, up to the present, very satis-
factory results, chiefly dve to drought following plamting and subsequent
poor growing seasons.

Soughing

o preparatory work was necessary prior to ploughing, The dise
machine was used for the first time in the upper block of Culleden in 1548,
in Compartsents 40 - Ah. Cultivation was carried ouwt in blank Calluma-
Scirpys patches im the old pine wood with a view to obtaining matural
reganeraticn, This machine was again operated in the Dalcross section om
a poor type of old woodland prior to planting in 1950.

Ploughing ccomenced in Duadawio in the winter of 1549 - 50. Two
wmmmm-ﬂmmm Later,
s Haddington plough and Hlane's Killifer were successfully tried out. Very
1ittle was undertaken by the single furrow Cuthbertsom, its use being
confined to a wet area at the morth end of the ascquisition,

b



Flants used on the prepared ground were generally amall. The ages are
2year, 1 + 1 and 2 + 1. Spacing of furrows is approximately 5 ft. and as,
up to the present, conditions have been rather wet, plants have been
inserted at the side of the turf and not in the furrow.

um.mmtnMMﬂmthm
premature at this stage, there is mow no doubt about the ultimate success
of plantings on ploughed ground,

Beating wp

It appears that Douglas fir, although now a well grown and promising
erop, was extremely diffienlt to establish, and in every year there was a
larger death rate in this species than any other. Repeated beating up was
necessary and P,25 was definitely beaten up three times (P. year 26, 27 and
28) and probably mere, as it is still recorded as gappy in 1931,

It was oconsidered that the failure was due to the use of large plants
(2+2inP.25, 2 42 4+ 2 and 2 4 2 in P.26) and drought following the
planting season, and in the later years an effort was made to get smaller
plants. In P,28 and possibly P.27 the standard practice in the Division
mhﬂwm,httm-tm-:w;l—lhﬁ.

Beating up in other species was not excessive, except for areas
destroyed in the weevil attacks. It is probable that one of these areas was
Compartment 34, P,27, where a change of species took place. The original
crop was Scots pdne which largely failed, and Japanese larch and European
larch were planted. A few pines still remain in the area.

The east block, particularly the east end (Compartments 43 = 52), was
diffioult to establish and is mot fully established evem mow. In 1933 work
in P.26 inoluded working the soil around each plant with a tramp plek to
improve drainage, and also slagging. Im 1936 it is reported that Sitka
spruce thus treated had shown improvement. Intensive draining was carried
out in 1936 in Compartment 46 to help get the orop established.

The aoquired plantation P.23 Compartment 66 was found to be in a bad
state and was beatem up in 19526,

The beat up of the P,51 area will be heavy, owing to six weeks drought

following planting.



Zeeding

Up to the present, this operation has been chiefly confinad to the
lower block of Culloden proper. The chief weed species were soft grasses,
brasien, brosm and whins, [Direh coppice must alse have been & sourece of
trouble, JNo serious damage has Deen done to the canopy by meglect of
weeding,

On #he aveas where plough and dise have been cperating, practically
no weofing has been required up to the presemt.

Slsture of Spociss

Cenerally throughout the earlier years species have been planted pure,
3=all ereas have become mixed by beating wp with differemnt species or by
natural rogeneration of Scots pine and Suropean lareh,

In the east bloek, a fairly large area is shown on the map as being
of unevess ago. This consists of acquired Scots pine, mutural regeneration
of Scots pime and Buropean larch at various stages of development, and
planted szruces (Sitka spruee and Horway spruce), Japanese larch and groups
of Jmugs heteroshylla

in mmeven aged area of wood is also shown on the Dundavie map. This
earrisd a sparse erop of immature Scots pines when the dlock was mequired.
Planting of blank spaces was carried out with Japanese larch in 1550,

In Cocpartment 28, Corsican pine and Pimus strobus are growing in
misturs, Fimnps strobus have now largely died out with disease, but
fortunately survived long encugh to prevent very coarse branching of the
Corsican pine,

Miztures have been extemsively used on the poorer types of seil in
the later plantings, They are mainly Sitka spruce and Pinus contorta or
mﬁ-ﬂslthm Buropean larch has been planted in miszture
with Scots pine. This mixture is also found in the acquired wood P,06.

Exoept for underplanting of European larch and Japanese larch with
beech and £illing in of gaps in the old pine wood with Tsuga heteroohylla,
no wmderplanting has been dome previous to 153l is already memtionad,
underplanting of Buropean larch in P12 commenced in 1951, The species
usad =a8 Douglas fir,



Bates of Growth

The appended tables indicate olearly the differemce in growth im the
east and west bloeks.

Hote the satisfactory growth of the natural European larch in the
esast block, Reference is made to this elsewhere in the history.

East Treatwent of Established Flantations

The need for thimning in P.06 was esphasised by a gale in Jamvary,
1927, vhich 8id considerable damage in the plantation. Accordingly, a
thinnding was marked and carried out in the awtumm of 1927. It appears that
& large mamber of stems were removed, btut the absence of any record of
mmwmmmmmmnm
In view of the planting distance of three feet, this seems reasomable. In
all, L0 acres were thimmed.

In 1929 it was decided that a seocond thimming was meeded and this,
starting in sutusn 1929, went systesatically through the whole wood and was
eomplsted in 1931. The wood was completely thimned againm in 1532.

In January 1933 a south east gale blew a gap in the wood, and this
whhmhﬁ“hhtmmm'th
sucoseding yoars. From 1933 to 1541, the wood was worked over in small
areas, some parts getting two thinnings and some omly ome, It was worked
mwmmﬂm—lﬁulﬁl_m:—ﬂﬂm
attention them others, A complete thimming in 1546 was followed by
another in 1548-49, and the wood is nmow due to receive regular thinnings
in accordance with the Vorking Flan propesals.

In 1936, when the Chairman visited it, he pronocunced it windfirm, and
gaid 4t chould be thinned normally on a definite prograsme. That this was
not dome to his satisfaction is evident from his comments on his visit of
1543 vhich are quoted in Appendix L.

During the 1929=31 thinming, about 200 stems per acre were pruned to
6 ft. and &uring the 1932 thimning selected stems were high prumed to
18-20 ft.

The other acquired plantation, P.12, which was also close planted,
was first thimmed in 1935, The erop was very rough and most of it was
felled during the war in 1941, when the resainder (European larch and Sitka
spruce) received a thinning, It was again thimned in 1546 and 1548, the
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larch being opansé wp for underplanting.

In the Commdssion planted areas and the scquired plamtation F.23, mno
Mﬂhﬂlmmw.ﬂmsm“tdm
removal of bireh, ets, went on during the war years.

mmum—tuwmhmmmm
High pruning %o 15 ft. of selected stems was done in 1551 in Compartnents 7
and 10.

mmnr.ashr.nuumumum At
this time, the woods were 22 years old and much too thick, and growth was
being somewhat reduced, but in parts thinned for the third time in the
autumn of 1951 the irees seemed to have suffered mo permanent injury.

Mhmn:ﬂn“mﬂﬁﬂl#ﬂ-m
and the aim is to visit the faster growing species (Douglas fir, Sitka sprued
and Japanese lavch) overy two years, and the slower growing spesies (Forvay
spruce and Scots pime) every three or four years.

Th”.ﬂ?.lﬁhthﬂﬂl“ﬂm%hm
measurement of smmples in Douglas fir to be high In parts, a volume of
800 ou. ft. removed per acre was estimated. The actual average over the
whole area was, hovever, about 235 ou. ft.resoved per acre. A fairly high
percentage of “wolf” trees was removed

Mﬂﬂﬂ#hﬁ“mld'h-ﬂm.ﬂﬂh
Mhhnﬂrﬂnﬂ.ﬂﬂ-ﬂhh-ﬂmww
squirrel. mtﬂtn—mr-mndm-mwdﬁﬁth
t:ulﬁul.dhnn_mtlﬁmmm A
certain amount of naturel regeneration has slso been odtained, In the last
two years (1950 snd 1951) a largs number of the rough stems have been
resoved.

Sellimstion
MMHﬁwMMHﬂMN—Wh

and local markets had to be developed. The material consisted of light
md-mmmﬂmmhwuﬂm
Mummmmm-mmmm

ummuh-mdmdmwmm.
18



but high transport costs and low prices caused the scheme to be abandoned.

MWmm‘hﬂﬁﬂ-uﬂutﬂmﬁoﬂuﬂn
Estates should be hired and the heavier timber comverted to fencing material.
This was tried in the summer of 1530, and detailed costings showed the enter-
prise to be a profitable one, besides utilising timber which would otherwise
be lost.

In 1932 the sawmill was bought by the Commission and the site leased
for 20 years, Between thinmings from P.06 and old pine cut from the east
M.mmmmum-wmwm
and for sale was maintained, A hot and enld erecsoting tank was installed,
and, despite much adverse oriticism from time to time, this has served us
well.

At the present time, the mill is kept working at full capacity te
supply orders of fencing and building material for use in the Conservancy.
The forest cannot at present supply emough saw-logs for oomtimuous working,
and the deficiency is made up from the meighbouring forests.

An important part of the work at the mill is the prefabricatioen of
buildings such as offices, toolsheds, eto., for outlying forests, and two
joiners are kept constantly busy.

The lighter thimnings during the war and after were comverted to pit-
wood in the forest by Cosmission employees., In the past two years or so,
however, all timber, except European larch, unsuitable for the sawmill, has
been sold in the length to timber merchants at roadside.

Research
In December 1926 two permanent sample plets Nos.79 and B0 were

established in a 21 year old acquired plantation at Culloden Forest. This
wood had been planted with a mixture of Douglas fir and Buropean larch, but
few larch survived the first thinnings and now the stand is pure Douglas
fir. Flot 79 has been thinned to a heavy low (D. grade) scale at intervals
ﬂimmhrmﬂﬂm-.nﬂmmnmﬂmlwm
(B grade) thinnings, When last measured in 1946 the I. grade showed a
mean anmual increment of 169 ou. ft. (Q.G.U.E.) per acre as against 147 cu.ft
(QuGeUsB) in the By grade., Total production from thimnings in the D. grad
has been 3239 ea, £t (Q.G.U.B.) compared with 1175 ou. ft. (Q.GuU.R) in

the B, grade.
19



¥iscellaneous Plot 1 wes also laid down in 1526, in a 19 year old
mixed plantation of Douglas fir and Japanese larch. The purpose of this
plot was to try to maintain a mixture and although the Douglas fir mow
dominate the Japanose lavch by almost 20 ft. additional height, the ebject
has to a certain extent beem achieved for the preseat stand comprises 71
Douglas fir and 104 Japaness larch. The average (breast height) girth of
the Japanese larch is, however, only 295 in, while that of the Douglas fir
is 43 in,, so that with such = disparity of growth it is unlikely that thkis
mixed plot can be preserved much longer. Altogether 2600 cu. ft. (Q. 6. U. B,
per sore hac been removed by thinning, of which volume 75% came from the
Douglas fir and 257 from the Japanese larch.

Plot 191 i= in an excellent stand of Quality Class I Norway spruce in
Compartment 7. This plot was established in 1949 when the crop was 24
years old. Top height was then 51 ft. and the total crop yleld 2784 cu.ft.
per acre (Q.GU.E)

All these sample plots are due for thinning and remeasurement in 1351

Conelusions
A considerable sum of momey has been spent on protective measures

Mﬁnﬂwdﬁ.ﬂdﬂﬂmﬂ“ﬂuiﬁmdlhﬂ—
doger a saving could be effected. The earth track formed would make a
useful addition to the existing road system. The grazing of a strip of
lmﬁnthrﬂlwuh,ﬁiuhhmmﬂﬂmm.mnhtﬂl
case be uneconomdc on account of the narrow area involved.

Growth in parts of the upper blook bas been very irregular owing to
unfavourable soil conditisns, The present method of dealing with this
type of ground would be to break it up by ploughing, if practicadle, or
dise, before planting.



shiwsiags :

The thimning comments of most importance refer chiefly to the thinnings
of 7,06 Deuglas fir, and, in assessing now the value of the comments and the
results oblained, the undermoted facts appear to me to be true and to be
worth consideration.

The first removal of the rogues and the first thimnings were too long
dslayed, anfl in that delay we were in error. At the time whem first thimmings
d@id begin, the thinnings made were too light, and the fear of wind damage
following on removal of rogues was too big. There again we were in error.
At that time, there was a wide-spread fashion of making bold thinmnings
beoause those had mot proved very harmful in many places. Ve had, however,
received a fow lessons that there wers risks, and cawtion in making bold
thisnings was fully justified, One thinning grade or one method of
thimaing is not neoessarily the correct prescription over a whole wood,
even over a small wood, At the present time, there are parts of P.06
where advooates of bold thimning may state that the mumber of trees is too
high. 7Then the most adverse eriticisa of our thimming has been made, it is
sti11 ¢rue that & wood which was in a dangercus condition was successfully
Sealt with and taken through a eritical period with very little storm damage.
Zuccess is indicated in the fact that the trees are still growing vigorously
and are windefirm, and the trees still possess the power of responding to
thimning, The sise and the rotation of this crop in the end will probably
be fized 4y the time which the trees can stand up against root rot.

In 725, AN, Fraser's oourage in dealing with Douglas fir rogues in
his thinning of F.Y.47 and 4B is worth remesmbering, and to his credit it
should Ye recorded that he was careful mot to attesmpt complete removal of
those in ome oporation. In the Forest Year 1951 the same woods required
thimnins, and rogues still remained after the thinning., Scarcity of labour
hmmmmumtmmmmmmm
in one opevation, if the removal had been done soomer. In P.25 also, it
can be claimed that the main orop has not been damaged. In P25 also, Al
mmmwwumuwmmmhlnm
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the erowns of dominants 8o not yet cover the soil.

Boot Rot
On the evidence which we have been given uwp to date, there is mo

need to comolude that reot rot is related to the thimning grade., If sm
exmrination is made even yet of the prevalemce of root rot in the stands
of Suropean larch in the High Wood (belemging to the Earl of Noray and
lying very mear to Cullodem), the results are surprising. The crop was big
siged larch of fine growth and appearance; the subsoil is a compact gravel.
The larch crop mas a very open erop. War fellings of Douglas fir of
excellent quality growm at Comon were heavily infected with root rot., Much
safer conclusions might be to accept the risk of root rot im Douglas fir
and o plan rotations in an uneven aged crop so that we cam harvest the ecrop
when the less of wood becomes significant.

Although most of us have become couvinced that burming is a necessary
prelininary to natural regeneration in certain soil and vegstation condi-
tions, Culloden gives a useful lessom in showing that burning alome is mot
sufficient in all cases to secure germinatiom alome. The hard burnt area
within the natural regeneration area at Culloden carries the poorest orop
of sesfllings, Although one would mot expect successful growth omn the area
before it had been disced and draimed, it would have beem matural to expect
uhmnﬂmmmm“ﬁ-mm-ﬂm
of 19.8/45. ¥e got poor germination and poor growth.

Hatural Regemoration of Suropean Larch

The easy germination and successful early growth of Eurcpean larch
both in P. 34 and close to the railside in the Scots matural seeding area
qmmmmi—mmmm
of mixed Seots and Larch crops. The seedling larches appear to be able to
estasblish themselves in a light grass cover more easily than does the Scots;
larch appears to germinate most readily on good mimeral soil with a matural
cover of grass and heather, In Culloden as in Strathspey, the natural
larehes seem to get away in the cleared patches before the Soota.



“2ther” Estural Regemeration

S=all patches of Sitka spruce have germinated in conditions which
appear to indicate that the tree might be regenerated without surface
working of the soil. Very small patches of Japanese larch have been found.
Even single seedlings of Douglas are rare.

mmm-—ummﬂmnmm—um
mmmwumwtmmummunm
w—-,htm.uﬂlhh-m—uﬁwtthoﬂtl—mrw
nmatural regemeration, it is far cheaper and more satisfactory to rely on

Fork at Cullodeam always suggests to a forester that, if he knew and
Mﬂnlﬂﬂem“ﬂtuﬂﬂmfmhﬂhmn—
might be more confident in his selection of forest species. The changes in
soil vegetation, soil quality and fertility within small areas are very
quick on Culloden, and within the Scots matural regsmeration area the shanges
are very quick and are difficult to understand. An understanding of the
growth conditions in which heather thrives might be much more productive of
results in forestry work tham searches for toxins sent out by growing
heathery, If the toxins theory is temable, it should be difficult to find
fresh flushes within areas of heather kmolls and at the bottom of long
beather slopes.

Chaloe of Species of P06

A ¥, Fraser's remarks about the good semse of the first selection are
well deserved, even with regard to the blowm out strip of Puropean lareh in
the Douglas fir avea of P.06.  ¥ith better artificial drainage, the site
selected (now occupied by Sitka spruce) would have been sound by cur present
day standards, if we had made uwp our minds that we must plant some Buropean
lareh at Culloden.



15.10. 31 Chairman

Te 535 Sir Alexander Rodger

16, 7.56 Chairman, issistant Comzissioner

% 638 Forestry Commissioners

15,10, 36 Chairman

12, 243 Assistant Cosmissioner

17. 175,43 Chairman, Research Officer (Scotland), Divisional mﬁ“}‘
22, 547 Mr., James MacDonald, Conservator (Headquarters).
26, AT Director (Seotland).

6. 10.48 Director (Scotland).

18, 3.4% Chairsan, Director Cemeral, Director (Scotland)

On a visit to Culloden on 15.10.31 the Chairman advised that future
thinning should be light and frequemt. He also proposed that the whole
ares should be thinned again inm two years and thereafter, if thought
posaibls, to extend the thimming oycle to three ysars., The guide must be
the rate of development of the crop. Presumably, these notes refer to
P06, These directions are being followed in the treatment of the
Coerission planted exops.

84r Alexander Rodger visited the forest on 7.5.35. He approved the
heavy thimning of Suropean larch in P12 cosbined with underplanting. Part
of tkls Zuropean larch was underplanted in 1951 with Douglas fir,

The Chairmen again paid a visit in July 1536 F.12 was visited, After
o short discussion on thimning, it was agreed that special type(e.g. heavy
erom) thinnings are not as a rule desirable, and that ordinary thimmings
with constant moderste breaking of the canopy are more suitable.

On a visit to Culloden on 12.2.43, the A/issistant Commissioner ex-
pressed the view that a continucus tree crop along the railway side should
be maimtained and that beech should be used for the purpose of underplanting.
Part of 7,06 was underplanted with beech in 1547-48. This work will be
continved,
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The Chairman paid another visit in October 1543. There was some
discussion on thinning in P.06, which was apparently still under-thinned,
He emphasised the necessity for a thimning plan with proper control, The
following observation was made by the Chairman on this visit and on
previous reports:=- .

"They bring out clearly (1) the difficulty of getting thinnings made
on a systematic plam, and (2) the way in which the quickly growing planta-
tions tend to get out of hand, Even now « 16 years since the first
complaint about over-stocking - the suggestion is made that thinnings
cannot yet be made in a nmormal way. Nevertheless, the plantations look
very well, and, with contimued attemtiom, should become a show place,"”

The last visit paid by the Chairman was in March 1949, By that time
thinning operations had extended to Commission plahted areas. An observa-
tion made by the Chairman was = "The woods continue to improve with
systematic thimning, "



1925 - 1531
1931 - 1939
1550 = 1942
1942 = 1945
1548 - 1949
1951 contin.

1546 contin,

1925 - 1925
1926 - 1527
1927 - 1957
1937 - 1540
1939 = 1947

Zoresters wd forenm- 1925 = 1931

1931 - 1933
1933 = 1940
In 1940
1941 - 1945
1945 = 1947
1947 = 1545
1945 = 1949
1949 contin.
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Jehe Dickson (S.F.0.)
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L. As Newton
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Fo Oliver
Te A« Robbie
¥. Demman
K. Fraser
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Rose (Porester II)
Maeintosh (Foreman)
Macintosh (Forester II)
Maosillan (Foreman i/0)
Campbell (Poreman i/e)
8. Brown (Foreman i/e)
MacDonald (Forester I)
Masleod (Forester II)
Mackay (Forester I)
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