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Maeting in The Hi al on t
12th Juns, 1952

4 rasume was made of the Historiocal Acsounta of
Olasshindarvoch, with partigular referencs to tha
S viemlinyal Hotes,

1. 'The Cheirman, Mr, Gosling and Slr Hepry Heresford-
Pairaa wers much in agreemsnt with the conelusions dramm
by Mr. Woolridge. It was sgreed that apart from certain
arpaa which would come on pradually on thelr own, the
chepkad spruge problems were behind us.

2. MNr. Cosling reminded us that thers wars obther arsas
nesding attenbion. Thers wars areas of Burapean Izrah
whioh had suffersd leas severaly from “die bask" but
which in his opinion were not satisfactory.

i, The molst old erabla arsas now carried Bitka struaoe.
Thay should have bean plantsd with that gpecies or with
Norwey spruce in the Tirst plage, he thought.

L., The werst areas on the ealluna alopes had been
beat up from time to time with Sitka spruce. Thazae
raquired attemtion, a3 has been recorded sarliar.

&, "he one big repair job yet to be dome cm
Plashindarroeh was the treastment by beating up of the
laas severely affected "die back” arsas, Thiz was a
job which should recelve ssrly atfention. The chodeg
of speciss for beating up wes dispussed, Ables grandlis,
and robills, Tsuga and Douglas fir werae sulteble, but it
wan realiged that the pressence of roe desr would not
permit the usa of these apegies. 1t was realized by
rll, that in Clashindarrosh, real comtrol of roe dear
would bepome neerly impossible. EBvery effort must be
mada to leep rumbers down. The use of Hybedd laroh or
Japaneses larch was resommended. T+ was thought that

a high proportion of the 78U sewes of Buropean larch which
had not besn treated would reguire soms attentlon. -

a

€. The Chairmen said thet he was very pleased with the
development of Scots pine on plough on Glashindarrooh.
On the higher ground they had puffered less from snow
damage when plented in mixturs with spruce, Ve should
investigate tha matter and find out what did heppen in
& soow storm. In heawy snow fell areas, fthe Intimats
Sitka spruss/Sects pins mixturs would probably be best.

7. Mr. Oliver said that the strain of pine used in
thase ponditions wes important., Tha bettar, high
altitude Glenlivet stands of pine would probably be
sultabdls.

8. Mr. Gosling said that what he had seen af Garily
Koor zhowad that we had bepefited from the lessons on
Clashindsrrosh, and we kneaw how %o teckle Thess areas.

9, The Chadrmes urged us to try out 28 memy differsnt
ppeaics am possible in mixture with pine. His adviog

waa to do encugh of such triasls to give us GXPErismis.

e muat work ahead of the Resesroh Branch.

10, Tord Bobinson thonght that & paragreeph phould baws
/bean
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bean spared for the White Geesa erea, the sucoess of which
stood out in a wilderness of failurs,

1o coOmens’ «

tn H. Weolridge!.
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Memo. to Conservator, East Scotland
(Copy to Director, Scotland)

From: R.A. Innes.

—

Clashindarroch Forest History

On checking the Utilisstion of
Ground Schedule (Table IT, page 6)
T find that the total comes fo
20,118 acres and nmot 21,148 as
given. There is a diserespancy of
1,000 acres between Tebles I and II.
T should be grateful if you would
clarify the position for me.



STORY OF CLASHINDARROGH FOREST

CHAIRMAN'S COMMENTS

The histery has now been well compiled and brings together
the main fasets in a readable way. Most of the points which
I have made following various inspections have been noted,
except the last inspection of June 1952,

The main block of Clashindarroch was accuired daring my
asbsence in the Antipodes at the Third British Empire Forestry
Conference., -My first impression on seeing it was that we had
teken on 2 difficult area; high lying and probably harsh
climatically for the most part, surface vegetation not encoursg=-
ing but soils better than might have been expecied. It was not
to be anticipated therefore that afforestation operations were 4
going to be plain sailing. With this in mind I asked for a
series of pilot plots to be laid down to test species and
conditions.

The first plantations flettered only to deceive. The two
main species planted were European larch and 8itka spruce.

The former started off very well, the latter as usual looked
well enough for a couple of years and (as usual) went into check
on heather sites. There was little chsnge in planting
procedure for & few years, that is= until caterpillar ploughing
wss inireduced, when & small unpromising srea of Sitks spruce

on & poor site was interploughed and Scots pine planted cn the
plough. Ploughing became general wherever possible from sbout
1936, but seems to have been neglected during the war, to be
strongly resumed thereafter.

The velue of mixing pines and Japanese larch with spruces
on heather ground was well estsblished experimentally by the
middle LO's, but the idea wss slow to take hold at Clashindarroch.
I found, for example, on my inspection of 1949 that Sitke

spruce was still being planted pure on heather ground and it
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ﬁzumafm~ﬁ? was clear to me that local officers did not 1311; appre uiatu
SEE .
&h%44%#h“’“d the advances which hed been made. I insisted, therefors,

o)
& 7.5» that the Research Branch should be brought into the pininre
Aeeel vifica~s  Poprthwith and leter drew some diagrams showing how by the
ik Tedrrn
= Ly ek use of local data predictions could be made of probable

2‘.‘;1""“' "___f, results from mixing species (see Heamdquarters file 115E/50).
atlereed fr vot Improved rehabilitation methods have since been adopted.
Hoacs Kingrrtesige

cond-t e HKacenwn I mention this point mainly because of ifs general interest,
rakibert Mt :

et chachind' which is the difficulty, in s widespread undertaking such as

Shce o5 Yoidad
ﬁbﬁ“*_!ﬁﬁ.nd ours, of getting improvements in technique universally known

J‘.Iim-&.,m*

and put into prectice.

el el o
e alvinaty o~ iy inspection of June 1952 was of great interest to me.
Asns |
L The previous one (1949) had followed the extraordinary frost
8. 5 B

of 1947 snd new plantings (and underplentings of Sitka spruce)
were not looking well. In the interval we had been favoured
by an absence of Spring frosts (excepting & relatively mild
one of early June 1952) and the trees had obviously benefited,
in particular Abies pgrandis and unaerplanteﬂ Sitka spruce,

Of outstanding interest was the absence of fresh dle-haqy
and the recovery in European larch in all except the ﬂnrs
(very frosiy) sites. From an examination of individual tr_
it seemed possible to date the beginning of the recovery te :
1946 or 1947, or occesionally to 1945. The course of the JF}

epidemic seems to have run approximestely as follows:

Earliest planiations

First Chermes attack reported 1957 (ege 7 year
Die back beginning 1938/39 ( " 8/9 e
. " m severe 1940 (% 35 ™
" "  apparently catastrophie 1944 ( ™ 14 "
Recovery beginning 1945/46 ( " 15/16 " (o
Dominant crowne practieally mormal 1952 a2 "

Most of the dominant trees seem to be out=growing the kink
formed at the point of die-back and in a few years only s1°
evidences of it will remain.

The main effect of larch die-back, therefore, mw

under-stocking, the degree of which must vary from pla._

- = - = - = L - —~ - e B
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under- or inter-planting. Enumerations should be made and
experiments carried out forthwith.
A few other points in 1952 were, very briefly:
(1) The success of the pine-spruce mixtures of
P.537 at White Geese., Too little advantage
was tsken of this pointer which is outstanding.
(2) The high promise of the more recent pine-spruce
mixtures on ploughed ground.
(3) The good growth of Scots pine at lower elevations.
(4) The growth of Hountsin pine on the upper fringes
of plantations. The neglect of this species
in mixture with Sitka sgrﬁﬁe on poor snd exposed

-

gites is surprising.

There is still a lot of useful infeormation to be gathered up
and applied at Cleshindarroch and I cannot urge local officers
too strongly to make = habit Pf aystematlc study of results
to date.
Clashindarroch hag had a somewhat expensive and

chegquered career, but will in the end make a saiisfactory
forest. ﬁi
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ILNTRODUCTICN

Mr. Horme and ¥Wr, J. M. Eemmedy have producsd this historical
sgoount of Clashindarroch sltheugh I must take responsibility for tke
views expressed in section 10 - Sylviculture, Kennedy, who knows this
big forest better than anyone, has claimed for several years now that
what may be provad st Clashindsrroeh may also be disproved: Be that
28 it may there is no dgubt that the major lessons to be learned st
Clashindesrroch are now umderstood and sre incorporafed in our foresi
prectice in this Conservangy. There i= still = lot to be leprmed
ebout herdy races c_|f our comminer trees apnd sboul exposure and about
ths sucecession to0 ploneer species, and we sre airesdy sterted slong
spme of these exciting trails,

The checked arsas are row behind us.  Should anvone feel depressed
iet him walk through &.5./5.F. oo plough 2,38 Lag Valley, and sce
Sitka thrusting up through pine =t over 1000' elevation: Let him see
a whole small valley Campartment 224, ste., planted with one—year
seedlings of 5.5./8.P. on plough in '48 and now growing vigorously, or
let him treed the wonderful forest fiocr whers cace was heather under
JoLo 2nd HoL. in many places Shrough the forests Clashinderroch is
elready an achievement zni will soon be a highly productive foresi.

In & histery cone should reminisce, end I remember ¥r, Gosling
saying to me seme years age, "I% imn®t that we don't kmow the cight
thing to do, it'e getiing everyone to do it!i" In my case he wag
nistaken: I didn't kmow, but i% was en sncouwrsging remerk, (lashin-
darcoch has taught us the right thing to do: We wust now get everycne

£o do it,

STATE FOREST CFFICERS
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Histaricel rocount

L. Sitwation
The sres mpetly lies to the Vest of the Hunily ibgynis road and is
cunded on the Vest oy the rather slevetsd county boundsry or the
Gartly Farish lins. [The agriouliucsl lands on ths Gust side are
bounded by the Fiver Sogie while ths South boundary ovosses the dhymie
Cubrach RB2sd. The farthest point of the Hal;th boundery almest seeches
the Hiver Deveron sbout 3 miled usst of Huntly.
Tie Forest derives 1ts neme from the Shooting Lodge of thet name

which weae scguired with the fPir=t aomisition.

I1. irea snd Utilisstion

The aresc et tlme of ssomieltion and st 30,9.51 are &s shewn in

the ftables shich follpw:==
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Area snd Utilisation (Uontd, |

At the time of acguisition fexming was not in the praspercus
state thet it is today. This wes partlcounlerly the case as regerds
hill sheep farming, 'The low-lying farms which were:muinly arable
subjects were well farmsd but the upland places whicg vere mainly B 1%
sheep farms with a little in-by ground were uot pr&pérly viorked end
the poor prlces for wmpl and muticn a2t the time mﬂde:ﬁhese A fPiocult
%o let al economic renis. The higher Calluna meoor was given over o
bport and it is doubtful if much sheep grawing was done thera,

Hebbits and hares probably far outmmbersd sheep,

45 oan be seen from the Tables which ©ollow mueh Land =¥ill
ramaine in sgriculture, This land is, of course, the best and most
fertile land and will probably slways be farmed. The mumber of
yeréuna engaged in Agriculture cannpt be much smaller now than it was
ét the time of agguisition. Lt lg estimated that three or four shep-
herds at the moat have been "put off the hill", The produstion on
the lands remaining in agriculture teday is without deublt grester than
#he total was in 1930, Uné very progressive favmer who farma P3L5
acres has dopne econsiderable sreass of re-seeding end iz now ralsing
Hereford cattle cm what was formerly colluna moor

His suggesticn thet parts of Clashindarroch could have beén
broken up by wide green belis of prass by re-=geeding ig-w@r;hy of
congiderstion in fubure planning of blg escquislitions where the agri-
culture and forestry must be.complementary. The woods wsould benefit
the grezing and the grazing belis would afford fhirst olags Jire
protection,

The Porestry Uomuwlssion has built 1l workers houses and 1L head
forester's house, | six pf the houses seowived with the land are used
to house E'I::-re::-b horksara,

The farms are worked meinly as mixed ferms, Of the 21 itenencies,
10 have B.F. sheep flocka, No ghesp stocks sre tizd to the land,

It is not intended to resume any more lana Irom Agriculturs Subjacts

under Forestry Commission mensgement (at least not in the iwmedlate



% o, svee e Urkliestion (Contde)

fubure), With regerd to the Depsrtment of Agrieulture for Eicntland

managed farme, the Department of Agriculturs for Seotlend were
prepared 1o melks an area on the luwer slepes of Tep of Noth availytle
for plenting, The aresa wes long and very nerrow and in adéition o
the very expensive encloaurs, fenped sheep sazpes would hevs besn
1eCe 8By The propusal wds conpiderad unscinomok
The method i which wll the lazme n the Fooust are worked 1s
guch that it would be umwiss to sselk Jur he-" resunpIiolEe
Land for planting F.Y¥.52, 55 and D4 has been renerved for
Poreatry Comuissicn gracang hensats andl entey seawed,
The Shootings ere let on lease at en amusl rental of EHOU
(Clashinderroch j. Grouge provide ths main spert.
The bags for recenl scasons are ag Tfollows:e
Season 1948 -~ .:r-?? brace Grouse, L3 brace Partridge,
105 brace Bluck Geme, 5 Snipe, 2 Dusk,
18 Brown Heres, 7 White Hares,
% 1945 w 720k bracge Grouse, 3 brace Fheusant,
1. brece Pertridgn, 8 brace Black CGane,
2 brece Wondeock, 1 Qevorcuwilsie, 2 Snipe,
L& Heras, 5 doe laer,
7 1950 - 8765 brace Grouse, ! hrace Fheasant,
l|?% brace Partridge, 1 brace Pheasent,
98 Harves, 10 Hos Deexa
The Shooting on Gertly Moobr s let sepeymbely to the Nationel
Trusthy
The following begs heve been obteined in recent ;rea_r:saﬂ
Season 1948 =~ 140 brace Grouse
o J9Le W LAY krace Grouse, & Heres,

o 390 = 225 breacs Grouass
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Physiography

The area is elevated and hilly, the bulk of the higher ground
lying tewerds the Viest boundary, where we find & continuous belt above
the 1250° contour extending to 300 acres, Within this belt or Jjust
beyond the Forest toundsry we have the Grumack Hill 1723°, Cloichedubh
HA11 1598°, Hill of Haddoch 1711 and Leid’s Hill 1571%,

Another block of 1130 acres over 1250' embraces Tap o' Noth and
Hill of Kirkney, Other smell blocks over 1250 ocour as follows;=

{a) Raven Hill and Cross Hill - #5b acres

(b) ZLong Bank, Cremsmill Hill end Querry Hill -~ 250 aares

(o) Clayshot Hill ~ 200 acres |

(d) Kyehill (Saughs) = 10 aecres,
Thie gives a tc;*;al of 6430 aares over 1250° elevation. The Tap of
Noth is a prminenf comtical feature rising to 1851', The dsep valley
of the Kirkney and the Lag Burn almost trisect the erea, sach section

being further divided by secondary valleys. Valley slopes vary from

- steep to moderate,  Slopes of 209 to 25° are common on the Kirlmey

and Lag Velleys. The alopes are dry sxecept at Boganecloch and Brown
Hill where the gentler slopes are iypicelly moist., [The North facing
slopes tend to be moist and mosses and peat are accumulating where
canopy has been long in forming

All sspects are found. The expesure is greatly moderated by
the high propertion of velley slops within the plantable area, It is
& seripus factor on the .upper slopes, ridges and plateaux.

Blasting is most common from the Nortir West,

Geology snd Soil end Vegetation

We are fortunate in having had these subjects dealt with in a
thoroughly =oientific :;J.aamer by Doctors Muir snd FPraser of the
Mepaulay Ingtitute of Spil E::ienouﬁ & study of this work will repay
snyene who has to deal with a}.rlvic'mltwal preblems of Glashindarroch,
The soils of Clashindarroch sre derived in the main ‘from rocks which
give fertile soils and they are not likely fo prove a li.miting factor

in tree growth excepting, of course, ati high elevations. I% is the

P
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I ¥V, Geology end Soil end Vegetsfion { Contd. )

soll surface which has been our problem and the deterioration which it .
has wdergone since enclosure, This will be dealt with under
'gylviculture' bub it is interesting to note ‘that the cha.ﬁge_f:mm
'.1_18.‘."'.3.11-'9, sirs flexuosa and erice spp. Ho calluna and vaccinium can now
be observed on the recently enclosed land at Brown Hill, Begancloch,
Ali three main classes of rock are represented as follows:e

(1) letemorphic, Enotbed schists, phyllites, slates, contact
: - sltered schists, mica schists, quartzite and flags.

(2) ZIgpeous. Norite, hormblende sohnist and serpentine,

(5) Sedimentary. ©1d red sandstone,

The ares is extensively drift covered, the covering being thin o
absent on the upper slupﬂs., ridges and convex features generally. The
drift is specially strong in the region of' the hornblende schist,
n-a'rite, contact altered schists Iand pebbly grit bands. The comparative
lightness of the third end last glaciation explains the close correspor
ence between the drift éna the subjacent rock typss. The perent
materials occur in the form of (&) residual soils, (b) drift soils,

(¢) colluvium end (&) alluvium, Impeded drainape is most evident in
soils overlying the till,

The following is the scil classification adopted by Messrs, Muir

and Frazer,

H, M, Steven's suggestion
" A, Brown @artha - for ice O 108
Normal Brown Earths Wb s Ddidey ek
Creep Soils WeLioy Joliay BeFe

Erown Berths with Gleyed O Horieon  NaoS., HaSe

B. Podzolised Soils

Concealed Pedzols _ Bolis 3 BoFey Jolie
Nermal Podzols : Se/ss, st/il, Jala
Peaty Podrzols 58/8k or SS/FC

Co Gley Seils ;

Ground Water Gleys NoBo ;B0 kiu
Surface Water Gleys SeSoy Noba
Peaty Gleys . HePo (8c8:)

D. Peat Bolils . ;
Hill Peat S.5, (with slag)
Besin Feat : NoBe, SeSc

"B, 01d Aveble foils . N. So

Vegetation, Here agein we are indebted fo the Muir~Tfrager report o

i el
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I & V. Geology and imil snd Vegetefion (Contd.)

a very detailed classifiocation of the vegetation end its correlaticn
with the soils. Their scheme of classification is as follows:~

1, Grasslend
s) Recently cultivaeted
b) Semi-natural

2., Heathlend
a) Grase Heath
b) Dry Heath

Calluna/Friga cinerea
Celluna/Vacc, myrtillus
Callune/Arctostappylos
Calluna/Aire £flex./Vace, myrtillus
Exposure Types (Ualluna/lichen)

() Moist Heath and Submocrlend
Calluna/fira flex
Calluna/Vaoc.
Callmna/Nerdus
Submoorland -~ cellune/scirpus, calluna/eriophorum

3. Moorlend Types
Pasin Peat ~ Calluna/eriophorum/scirpus

Hill Peat (sub Alpine) ~ Callung/scirpus, calluna/
eriophorum,

‘}"I'o Fluﬂh 88 '

Humose Flush - A13/Wi,, holcus, jub. arts.
Peaty Flush - Nerdus, Carex, Harthe
None=hunpse Flugh - Alra caesp.

Ferruginous Flush - Stunted forms of usual flush
plants.

VI, Keteorology
The snmual rainfall varies from 35" to 40", The higher figure
applying to the higher ground towerds the fest and Scuth West boundary.
Mhe distibution of the rainfall is illustrated by the following
averages over 26 years for Huntly (500" ).

Jan. Feb, March April May June July August Sept. Octs Novw. Dec, Total

2,43 2,20 247 259 2.7 203 3025 3005 2:76 3Gk 3,68 502 ko2
These figures do not indicate much risk of dxﬁu,ghtz.

Thelpravailing wind :i.é. yeaterly but North and North iest wizﬁs
can he very severe. Snow can be very damaging to young crops of
S.P.  Snow drifts lie late in depressicns end on North slopese
Severe frosts are frequent in spring,

fhe climste is generally severe in winter end as so much of the
plenting is now done on plough frosty weather frequently holds up

the work for lengthy periods.
- -
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“ VI, Meteorology (Contd.)

The incidence of frost and exposure at Clashindarroch would be
worth a close study. As pointed out at eone fime by Mr. James
Maocdonald, frost may be demmed up by bends and constrictions in the
long velleys, snd the effect of it .may be feli much further up the
sides of valleys then would be expected. In the same wWay exposure
may be severs in unexpected places and thers is no doubt that in some
cases €.g. the asouth side of Lag Vellsy exposure is much less severe
then the present plantiog line suggests,

VIL Eigks

Prugt, I we ass=ume thal frost i3 a major ceusse of die-pacl in
european larch, it must be reckoned as the grsatest risk ab {lashire
darrcch,  Although frost may severely damage spruces, and even on
pccasions, Xill them, fatal results have never been sufficiently wide-
spread to c¢all for repair treatment.

El___g..'-_‘“trf; - kpart from the high exposed regions, blast cen be dsmaging at
Cleshinderroch on newly planted aress in elmost any sisvated situstion,
Severe losges in current year's planting cen occur after cold winds in
April, apd this applies perticularly to 1 + 1 5.5, and two-year gesde
lings of any species. Big plants may also suffer. A4 one-jeer seed-
ling can offen sustein such demsge end maks compleie recovery,

Fire. The main risk is from muirbwrning on marching properties.
Tha risk has been largely offset by the provigion of s bulldozed ring
trace which it is proposed to oomplete in #,7.52.

The Ferest is well rosded for its stage of development and the
EE.E]'-BG{JESS afforded to any pert of the earea is valusble help in fire
protection. Ho fires involving loss of woodland have ogeurre@ during
tha 1ife of the Porest,

Vermin.
Rabbits. The large sress of agricultural lend which bordsr the

Foreat have always besn a menacs and netting has been done for all
plantings. The rabbit question Is being tackled By & team of Tive
irappers. The purpese is %o eim at ertermination on the planted and
plentable land and the sgricultural land under the control of the

el e
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VII, Hisks (Contd. )
'-Il-IF-

Department of Lgriculture for Scotland and the Forestry Commission.
The D.0.4.5. readily agreed to our trapping snd shooting on land managed
by them,

Vountain Hares. Thess often cause cpnsidersble damags in winter,

The troubls is that uppsr merch fences are driftsd up with spnow
srmuelly, Beyond our merch fence there is a vast srsa of high mooar-
1and where hares sre very mumerous, They are conirolled by freguept
drives during the winter months.

Foe Dser These are imcresasing substantislly - partly on aceount of
vwer-time Pellings and partly dus to the shelter afforded by the young
plentationg. Strong -::-;:m'trnl m&asﬁz&é gre necegsary i their numbers
ara to hf:.- kapt nthln reasonable bounds, It is doubtful if we are
Justified in protecting {bem at any seazon of the year.

Uapergeilsie. Tol common ~ 10 demags recorded.

Hadk Geme. Thess ere incressing - d.s_ma,ga has been recorced in
recent years = cantrol necsasarys

Insects and Fungi. The only insect end fungue of serious import-
snoe sre the Larch/Spruce sphis and the Larch canker. Together thay

have contributed to the melancholy state of the E.L. plantefions,

VIII; Hoads

Hoad construction sterbed in 1947 under Directorate - not Conssr-
vency ~ supervision, with the idea of completing = South to Korth
connection within or near the foreat boundary,

To do this, it was proposed to Joia the rosads ruming up ‘the
Kirlmey burn from Test of Finglenmy to the Drumfergus roadhesd at
Three Sisters and slso to join from just North of Tillathrowis fo
Baillieaward, s

Barly and heavy =now lefi to ithe sbandomment of this worik in early
k2 ceniber,

In F.¥. 1948/LS the sbove two roads were completed, umdsr Conssr-
vaney supervision, using a hired excavator and ﬁpp&r:a: a Coumission

wulldozsr snd forest labour. A5 these rosds might be required through=
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aut the year for the movement of persommel, they were metalled partly
frem quarry waste, aned pertly from rotten rack excavated on the rosd
alignment, The laiter metarizl proved unsatisfactory, and had to be
resurfaced in 1950.

In Bovember end December, 1948, the road up the iong valley was
bulldezed by hired equipment, and the first 600 yards through agricults
ural land was metelled from stone excavated from the roadside, Owing
to forest “lebour having to be withdrawn for planting, there was not time
£o drsin this road properly, and there was considersble water demege in
the winter of 48/L9, This damage was repaired by zulopatrol and
culverts added in the summer nfl F.Y.h9.

It was now olsar thet ground conditions for rosds in this forsst
were with certain sxceptions very favourable, and it was decided that
for Pire proteciion, forest menagement, snd some esrly thinmings, a
system of properly constructed earth roads would p_rﬂhathlﬁr be adequate,
and could be justified. -

From the summer of 1949 i3 September, 1950, appmximi;el_f 8 miles
of ¥.W, read and 11 miles of fire tracks were maﬁcte-i. The F.W.
rosd was shaped by eutopatrel and culverted, the fire tracke were lefi
as Dulldozed,

In =ddition, one mile of rgad from West of Finglenny tc Pogencloch
was metalled. Thia cumplﬂtéd the road from South to Forth within the
Farest, -

The totel mileage constructed since 1947 is 6 A.W., 10z F.W.,
11%/3 Fire tracks. It is estimated that this forest may reguire over
100 miles of road or track before it is complefed.

Cests sre difficult to ascertain sccurately as much of this work
was done by the forester , end the enginaéring progress report was not
submitied. From the engineering reporis svailable the cost of ..
road sppears to be £350 per mile allowing S.R.0. rates for bulldozer
end sutopatrol. Additiensl culveris will probably be necessexy whicn
will put the cost up to approximately £400 per mile,

The msin dissdvantage that this forest suffers from, as regards
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road uén:ﬁrun‘tinn, is that if esrth roads do noi prove adecuate, thexre
sgre no supplie=s of gravel or suitable rotten rock, so that surfacing
will enteil blasting and crushing stone, and therefore aﬁsiitional.
expense.
1X. Lebour

Lebour supply has been plentiful and of fairly good guality wp o
the present. The normel estimates cover a squad of 40 men - but oniy
25 men are on the scuad at present, The size qf the planting programms
of recent years would reguire a sguad toe large o be smployed at other
sessons, This has been overcome by chtaining help at planting time
from the Bin where plsnting pregramaes &];‘E new small, snd by the payment
of bonuses for higher productiong

X Sylviculture

It is ;.-iith s good deal of humiiity that one sets out fto write cn
the Sylviculture of' Llla.shl.ttd.arrﬂc:h Forest, Huch thought has been giwen
by meny geod men o the problems of the forest amd mueh first class
practical work hss been and is being carried out in this rigorous and
inhospitable regiong Hev&rth&less,. we have cur failures, some of them
on = big =cele, and it i= a pocd time to pause and ask surselves il' we
are good snough men to lesrn the lessons now bownd up in this forest,

In 194 I. Gillespi=s wrote a descripliive, hisforicsl and critigal
report on Clashindsrroch, This excellent report gathers togpether” }the
knowledge we had at that time including opinions of inspecting officers
end the essence of the work of uuir, Frazer end H. M, Steven. It is
the first resl attempt to po back over work done and i draw czonclusions
of how failurs should be treated end future work carried out.  The
recommendations of this report dsal chiefly with the two biggsst
problems at Clashindsrrosch - larch die-back and failed sitha - and an
sttempt will be made here to give an up-to-date appraisement of these
two matters. In eddition, thase notes will include points of sylvi-
culture on which Clashindarroch now gives .z lead and points on which
further investigstion is raquired. The danger of thinking we Dow know
‘oo muech will be svoided so fer as poszsible.

The soils of Clashindarroch sre within normsl climatic end physical
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iimits, sertile, and fhere is no reason &0 suspech that they will not
make satisfectory forest scils, On some of ‘&he.hes‘h soils spruce has
failed and larch has died back. 5o far as we cean now see, the answer
to the failed spruce is lmown 2md is incorporated im our foresf
practice: the reason for die-back larch is not kmowm,

The planting of purs 5,5, on moist heaths wss encouraged from the
beginning, Presumably, the geod =oil and the vegetation supported
this choice - moist heaths according to Huir end Frazer, being chisfly
sricacesous with veccinium spp., celluna and occasicnal nardus and aira
flexuosa, The tentative schedules prepsred in 1520 indicates however,
that sitks was thought to be suitable for the bulk of the uneultivated
hill., (See Gillespie's report). Optimism wes susteined until about
151,5:’:'; when it began to be D’nw:.aus that the *check® of notched pure
spruce on moist end cellune heaths was to be permanent, and thet
drastic sotion would be necessary. Lven then the hopelessness of the
situation was not realized; ploughable sress began to be plougbed and
filied up with S.5./5.F., but the stesp slopes were still expected %o
come ewsy end further pure spruce was planied. \ie now kmow that
deterioration of surface conditions particularly on north-facing slopes
was proceeding fast as heather dominated the vegsfaiion and became
luxurisnt. Pnder the heather, conditions were constantly meist and
the formation of peat began. Sphagnumn is now common on thess slopes
even on the down-side of drains., Not even 5.P. introduced in every
third row of S.2. (8ee report of Chairman's visit of October, 1311)
could tackle these eonditions, - This treatment c:s}_;t.:i.ﬂued for ssveral
years (ses the recommendations on Gillespie's report, June, 164k but
we now know thet even hed the pine succseded in growing it would have

been insufficient in gusntity to have brought away the spruce.

PROGHESS OF REHABTLITATION

/Failed



FilLiiD HPRUCE

Arees B.ll. with 5.0. after

P.Y¥ear= Compts, Aress of 5.5, B.lL Flants Used

Acrses Thous

1 10, 17, 15 22 b
32 1s 395 40, 45,

Ll and 45. bl &0

33 . 36 and 39 23 41

34 37 =B 2

Tatals .....Hi". Acres _ZL_E.E THos,

In ¥.¥.51 the following failed sreas wers treatsd:-

ATaz DT Sob. & Plapnts Used | Tetsl
P, Years Compts. S5/5F BaU, Spp. | Thous. {All Spp.
32 43, 50 and 51 21 St ﬂ‘i 25
Sako &
JI'LU 34!}‘}
33 36, 38, 41 and b § HoLe L) A1
L2 Pels 23)
SaF. ?%
32 to 35, 37 Jalic 3
e 50t 53 5 g | Az ) @
Bt L2}
50,102,115,118 C& 22) )
75 119,126,121 122 33 I o0) b2
37 35 3 Jalis 5) 5
' it T 42’%
J'n'.-:rGu £|* i ——
Tﬂt&lﬁ: o 1'5& Jqu -’c-!bj‘ i f
H.L, 36 !

See page lSadfor F.Y.52 areas.
The first attempt to treat checked S.05. by ploughing came in

F.¥.36. The method wae simply te deep-plough between rows of sprucs
doing as little ﬂ.ﬁma_g,e as possible and to beat up slong the ridge
with sprroximetely 1000 S5.F. DEr acre. By iﬂj? a total of 11k acres
had been treated in this way. The treatament was stcpped and not
resumed until after {_‘.he War,

In 1949 a1l remsining failed spruce sreas wers surveyed and
s-::meduleﬁ for treatment. in the summers of 50 and '51 they were
ploughed wherever lmésiblt and beatsn up waith S5.P., Jul., ar ¥sC. and
it is cbvious from sress ploughed thet sbout 20. of the spruce will
survive to teke pert in the orop. there ploughings was oot possible om
stesp slopes, thorough mounding wss dene and Jul. or P.C. plamted with

phosphate., sltegether sinee 1936, 528 acres of failed U Se DEVE besn



In F.Y.52 the following failed areas were ireated:-

I Ares of S.5c i Flﬂ.ﬂtﬂ Used Tatal
P.Years Comptse 55/5P BoUo Spps | Thous, | A1l 5pp.
30 11,12 13.3 Jali 7.2
31 15,16,17,19 19 PaCa
: ToTe a.?g Zred
39,40,54,55, See
32 49,63, 64,66, 45 PoCo .55= 60,3
69 J’Lﬂ.
E“E-"
52 :-E:??J?lj thn 2515 J
33 _93,9L.,97,58 50,2 Jolis . ) 65
3k 32 1 P.C, i
35 L8 06 J.L. 1.3 1.3
36 165,169,170 39 Jalia Lo da
%0 195,196 5.5 PeCa boJ lee 9
L1 220,221,222 9 oL %e o
226,22?,2&, Jth B’n?g
Il'j 25‘%‘ }255 :23? 55:1 ﬁ Sv Su 19&? Eﬂﬂ E
PiCo 5l.8)
Ll 157 16.5 .0 16, 16.
Totels: 229.5 2754

=t

= 15a =




-

treated either by ploughing or heating up on mounds snd the task is
reckonad to be now finished. Many small areas of 'checked! spruce

| will still be untrested but there is a strong likelihood of these
areas being brought away either by surrounding plantation or existing
nursas,

In preacﬁhing treatment for the larpge scale mhabi_'liltatiun work
of *50 and *51 many factors hed to be borne in mind. Among them w&re
the following:—

Vhatever was done had to be certain of success,

The success of the '36 to '39 treatment outlinsd above,

Cnece the ploughs were on the groumd, ploughing at five feet wan
only sbout 304 more expensive than *band' ploughing,

Suceess had to be achieved within a reasonsble period of time,

Sylviculturist (North) after investigating the subjects of side-
effect and nursing at Clashindarroch, showed what might be achieved by
band-ploughing as against ploughing at 5 feet. It was clear that
*band' treatmeny wes extremely slow in its effect, and probably almost
ineffective for some of the worst sitss, Floughing at 5 feet inter-
vals, between rows of spruce, was therefore adopted as the .-*a.‘-;ana.ar&
methed of treatment.

The cholee of species for the treated sreas was made along the
lines of safely first, Vhere it was judged that a proportion of spruce
would recover beating-up was done with S.P. with the cbject of forming
en intimste ﬂx‘l‘uz_ﬂ, P.C, was used insteed of 5.FP, whers sppropriste.
JeL, could not be used in this way, but where it was possible {o gt
in pure groups or where compleie replanting was necassary, J.L. was

selected on sccount of ifs proved pioneer gqualities on diffiocult sites,

PIE=BaC OF =JHOPKAYN LABCH

The first note of warning regsrding the E.L. was sounded by the
Chairman during his 1935 visit, when he expressed a doubt regarding the
large acreage of E.L. on old arable sites, which he considered really
spruce sites. He thought there waz ris=k of "pumping" =nd the Lcting

SV



Assistent Commissioner end Divisional Officer concwrred, Apperently
cenker was not then sufficiem_:ly bad to cause alarm while the H,L. on
calluna sites still earmed ungualified Praise. After his visit the
following year the Eﬂmltman made the comment, "kuch of the lsrch which
I saw is malding much better growth than I would have expected from a
superficisl inspection of the surface vegetation.” Sir Alezander
Rodger likewise expressed surprise at the good growth of H.L. on
callunz sites during his visit in 1937. Mr. W, i. Taylor mede =
similar remark in March, 1939, with I‘Ef&;ﬂlﬂﬁﬂ to the Lag Velley E. L.,
while the E,L. in Long Valley showed signe of heavy chermes sttack the
DIeVious yFeer It was remarked that the large aress of pure E.L.
would encourage this insect.

On 26.3.40 Mr. Newton wrote the Acting Assistant Commissioner in
very grave terms and reported advanced degeneration on the old arshble
sites, chermes and canker being then rife. He sisted that chermes w.e;a
elso active on the callims sites bub canker was just beginming in their
case. He mlso drew atiention to the considerable acreage of E.L.
involved at .ihis_ forest.

We find no mention of the shoot moth until the Chairman and the
Acting Assistant Commissioner visited Clashindarroch in October, 1949,
by which date its activities were freely sdvertised by dead twigs aven
on the relatively vigorous larch on calluna sites. At the conclusion
of this vizit most of the E.L, on old arable areas was pronounced
"menifestly hopeless" by the Chairmsn and it was agresd that replsace~
ment of dsad or dying B.L., principelly with large S.S. plents on
mounds should proceed righnt awsy, As regerds the calluna sites, it
was considered best to wait and watoch. In September, 1943, the
dizirict officsr was asiced to report on the condition of the L.L. on
calluns sites and his regort z;ev'euled a greatly worsened siate of
affairs on the sputherly aspecis particulsrly near the valley bottoms.

Following the visit of the Chairmien =nd Acting Assistsnd
Commissipner in June, 194, a discussion was held in the Huntly Hotel
in order to thresh out policy snd procedus with regerd to H.L. 4n
particular. The Chairmen, Acting Assistant Commiasioner, Divisional
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Offiosr, Diatriet Oifficer and hesesrcn Foreater were present, The
Cheirman opened the discussion by suggesting that a1l E.L. on old
arable sites was definitely doomed and that the old method of replace~
ment of rendem desths should bs replaced by asystematic beating up.
This was agreed, The Acting Assistant Commizsioner urged that it was
too early to despsir of the bulk of ‘the E.L, on calluna sites and thad
only the worst of it should be tackled at once.
The following work was finally proposed for F.¥.45:-
h. As regards old arable sites still untouched, underplanting of
50 acres if avsilable, with 670 large 5.5. per acre on slit
mounds, the plents to be set between the £.L. lines as
followa:=-
{a) as to 30 acres, by elternate interlining at 5’ spacing
(b) as to 20 acrss, by complete interlining st 10' spacing,
staggered, so that every 5.5, plant had four others
about 7' distant from it.,
Areas already treated (old arsble or calluna) with S,5., but
below the 870 per acre standard, were to be made gocd as far
as poszible by the interlining method, Where W.i8. previously
used, this species was to be adhered tc in meking good.
B. As regards the B,L. on palluna sites, it wes finally decided
that a belt 10 cheins wide, e xtending to about 20 ecres,
be selected in Lag Valley, embracing both aspects, end
treated as undar {a) above, further treatment of celluns sites
to be subject to developments. On the l¢wer calluma-
pteris—grass zlopes within the belt D.¥. and Tsuga wers

to be substituted for S.5. on = =nall scale (say, one acre
EE.Ch}{. L

No further cutting out or brashing of larch was to be undsriaken
except s later reguired to give S.5, freedom to develop.

_ The above work was carried out and additional similer work, until
by 1949 220 scres of lerch on heath sites had besn treated.  Zbout that
time it was noticed that die-back was no longer progressing snd further
treatment of dis-back areas was suspended, Sitka had established
itself remsriably well in heather undsr the larch, and although it had
suffered in some places from frost, serious damage was negligible,
it the present tims (1951) it is clear that die-back has zbated and
that the T:ulL. of eurgpean larch on hesth sites will meke a sabisfactory
;:.hﬂugh somewhat thinly stocked crop. Some of the beeting up with 5.5,
is mow se=n to have Deen unnecessaTy.

On old sreble sites lerch hes censistently been a complete fallure
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end has been replaced by a crop of pure 5.5,

NOHWAY SPHIICE ON  OLD ARABLE GHOUND

One of the minor fsilures at Clashindsrroch has been that of K.S,
on cld arable fields at 0ld Forest, This spruce on some twenty or
thirty acres maintains s perfectly good colour and has simply refused
%o grow at other than a snail's pace for the past twelve years. Many
learned opinions have been given but there is a clue if we compare it
with an old field (C,259) planted in F,Y.48 snd behaving in much the
same way, - The fislds at Uld Forest were dirty when planted and today
are so full of couch grass that for 4~5 inches below the surface thers
iz nothing but grass roois and dry earth, The field in €.256 is much
the sBsme and across the way is & field free of couch G.259, The

spruce in the couch-free field is growing normally,

PHEPARATION OF GROURD

The only form of preparation of ground apart from ploughing, which
might have been practised on any scale et Clashindsrroch, is heather
burning. In fect, there was until 1951 very little heather burning
before planfting. Now if is the practice to burs as closs tc ploughing

as possible,

CHOICE OF SPECIES

The zres was visited by Mr. B. L. Nobinson, Technieal Commissioner,
in September, 1929, sftsr which he drafisd a2 schedule aﬁtﬂﬁij,ﬁgaﬁrmg
down the approved chicics of species and methods of planting for the
various types of land which he defined. He regarded this sres as
wmigue in the ﬂivisinn-hg reason of the large percentage of elevated
ground of doubtful econmmic plantebility which it contszined,  Experi-
ments were to be instituted at once (¥,30), in doubtful ground to
decids Limber l:i:m'..t, best =pecies and best methods Lo uze. He
dsécribeﬂ. his schedule as a first attempt to define vogetaiional types
with reference to plantability and he loaked to the locsl officers to
extend and imprave it as more lmowledgs cane to hend,

If we toke ithe scheduls to imply that species were to bulk in the
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programme according to the order in which they are named, then it was
not faithfoily followed. The good early promise of E.L. was misleeding.

As regards the "Safe Land" we note (1) 0Old irable Soils. 4

disproportionate use of E.L. and a corresponding avoidance of 5.5, up
to and including P,35 S.F. i=s used pure or mixed with E.L, in 2,350 end
31, while J.L. is used fairly freely im P.3l, in which year the NoD.
proportion shows a definite drop. The avoidance of S5.5. in favour of
E.L. or JoL. is, however, the most aﬂiﬁng Peature Ap to ¥.35. In
P,37, however, there is a decided reaction and both E.L. end J.L. dis-
gppéar from the arable sites, while N.S, iz favoured at the expense of
5.5, This preference for N.5, is even more marked in P, 38 snd 39
(014 and New Forest snd Corahalloch), this species being carried to
1250 in the New Farest area, Some S58/FC on the plough fwrrow was
ussd in F.37 at Corrydown whers the elevation is over 1300'. Since
P.39, the only planting of arable sites has been at Ssughs - Bl ~
end S.5. has been the main speciss used. (2) Bracken. On ihe very

limited area of brecken which ccours, E.L. has been used. (3) Juncus

with sire caesp, etc. on & humese soil, N.S. has besn the mszin species
on slluviazl flats but it has also been used rather than 8.5, on fresh
flush=s on inclined ground, (ksa) Moist heath - (on lower uncultivated
slopes). This iype cceurs most frequenily en the :inrth-erlsr sspects
end both S.8. and J.L. have been used fairly frequently. B.L. has
slso been used on creep soils where humus layer is thin. In the
earlier years there was a tendency to venture N.5. on this type. The
sltitudinal sequence E,L,, J.L. and S.P. scometimes noted on the
northerly sspects is unfortunste in view of the exposurs. Where [Hade
wes used in place of J.L. or S.P. and went into check, it was freely
condemned by Mr. Edwsrds as being thewong species (F.Y.38 Census),
This judgement confused the problem of gsteblishment with the question
of the ultimetely best tres, The free ufe of 5.FP. on the upper north-
erly aspects in Long Valley, etc. is suxpr-ising, at least now, in view
of the expesure. More respect was shown for this factor in the case
of E.L. Up io P.35, pure E.L. wes used much more extensively than
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82/BL mixture. ., In ¥,37 the .L. acreage dropped sharply .ﬂ.nﬂ.-r&mainad.
logw in P.58 snd 39, no BslL. being planted after the latter year.

Prom P.LO onwards, thers has been s growing tendency to use
55/8P mixturs on this type after previous ploughing where at =11
possible. Hoist grass heath 1:31:&&; over basiec ignsous rocks have been
mainly planted with spruces and especially S.S. (4] Dry Heath.

This ia Yound typiczlly on the scutherly slopes, which show en cver—
whelming predominence of E. L. mainly on creep soils, the proportion of
8.F. being very low though it does figare in P.35 and 34 (Hill of
Glzshinderroch) and P,38 (Finglemny) pure or mixed with H.L,  There
is some pure 5.FP. at the top.end of Long Velley (¥.33) on the southerly
aspect et about 1150" elevation and this shows blast effects though
lesz severe thon on the opposite slope right dewn the valley. The
Jaolis om thiz sspsct has grown well but shows rather crogked growih,
but mild in degree compared with the Gnr:;‘-;l.rd-:"-m J.L, on old arable sites.
In P.40 (Corshalloch) we £ind 8.5, flourishing cm the piough furrow ca
dry prass héa‘l’.h over crsep soil. Sines pure S.P. iz undesirabls for
plimatic and eoonomic reasons (snow or wind), it is difficult to
suggest anything better than 53/5F for this type over schists, and this
hes been used at Craigwater, P.43, on unploughable slopes.

Dry gress heath types over basic ignecus rocks {meinly Erommhill
go far), have besn planted with 5.P. or ZF/iL, the oldest ssnple of the
latter being in P.33 end 3 at Brownhill, In P.33, the larch is
Silesian and not very promdsing but it carried Chermes from ihe m.u:-:ar-&.rj.,
In P, 3% it iz native and much heslthier and better grown. There are
further semples of SP/HL in P.38 and 39 at Brownhill which ere

pramising. (5) Tops of slopes, exposed platesux af plentsble lewels,

(csllune-lichen); This wes classed as doubtful land in the schedule
and probably includes the ersas of peaty pod=ol with pan planted with
5.5. at Corrydown (C.l19), and Haven Hill in P.31 and 32. They wend
into check but were interploughed in F,Y.36 end beat up with S.F. in
F.Y.58 with decided success. The Hesearch Branch experiments at
Drumfergue occupy an expesed terrace on & peaty pedsol with pan, wli:ila

their ¥irkney plots slso include an area of callupna-lichen. 1In F.3Z;
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Uss 45, 45 end 49, thers is en area of calluna-lichen with J.L., JL/FC
and & smsll ares of 8.5, still in check. The pure J.L. is very slow
and sickly but better in mixture with P.C, The P.37, SS/SP on the
plough furrow round the Drumfergue experimental s=rea shows the correct
treatment for this type.
(6) Upper parts of La snd Lb. (Eroded Celluna). The Research Brench
experiments in Long Velley are pertly on this fype and partly on dry
heath (calluna-erica cinerez type). The P.39 553/5F on the tlough
furrow east of Quarry Hill iz on evcded eslluna (1100' - 1250°) with
partial shelter snd is feirly promising. The msme spplisg to the
P.38 ploughed aree on Kemp's Hill with S8§/5#, S§/PC, M.P., and 5.F,
During the wer yesrs a mixture of one-third 5.PB./two-thirds 5.5
wa_s; used indiscriminately. Present ideas on choice of apgciss ars

glven under ‘conclusions?,

FLANTING
{a) Spacing, Normal spaciﬁgs have been in us=e a;xae?t in the caze of
one year seedlings where-a. 3 feot specing was employed on 5 feet
furrows. At the present time normal spacings are used for all ages of
PLantsSe

(t) Type of plent ussd, Claeshindarroch as other forests, suffersd in

garly years from the big plant held over in our nurseries for the sake
of economy. oSehween *3. and the m;r there was gn attempt to use more
1 + 1 pines snd larches and this practice was sgain resumed afier the
war. Planting of cne-year S.P, and §.5. heathlend se¢edlings was
prectised on & minor ascele in ‘L8 and 'L9, with considersbles success
(C.224). One year seedlings of B.L, have also been planted - F.32 -
with sucoess,

(o) Metheds of planting. Draining end mounding has been frequently

pracitised nn wet spruce sites and turfing vccasionally on modst sprucs
sites, THe bulk of ‘the plenting off plough at Clashindsrroch, has
until P,Y.50, been simple notching for all species. From F.l. 50
onwards wherever planting is done off plough it is given sither a Tt
ar is pitted.
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(¢) snnuel rate of planting. This is given by species and F.year in

the table in this text.

{8} Henuring, Kenuring was not practised at (lashindarroch until
post wWar years. It then became standerd practice iec menure all
specics with pround minersl phosphate, on difficult sites.

(£) BSuccess of establishment. All species except spruoss have

become eatablished reasonably quickly, The question of the establish-

ment of spruces is discussed wunder 'conclusions' to this seciion,

PLOUGHING

Horss ploughing -t}f old arable ground before planting was a regular
practice durdng P.30=32 inclusivs. This was discontinued from P35k
cnwards wntil P,357 and 38, when some tractor ploughing was done in the
mere elevated Corrydown fields, Cranamill, Finglenny, 0ld and New
Forest and Corshalloch (P.35, 37, 58 and 39) are unploughed. Tracter
ploughing of cellwna heaths began in 1936, stopped during the war
years and recommenced in 1946, FPloughing has sivays been done at
5° epacing., 'To begin with it wes done as deeply as possible, but from
'49 onwerds it began to be spparsnt that deep ploughing was difficuli
%0 justify on scme of the better soils, and more sttention wes paid to
Ei11ing cut hesther and providing a good planting medium with & brosd,
shallow slice.

Flenting on plough is & subject whose finer pointas ars still
under discussion but on which in & generel wey, Clashindarroch can give
ussful information. lth;*am tim= to time planting in the bottom of the
furrow, or a etep st the side of the furrow or on top of the slioce, has
been in wvogue. There is no doubt that provided peaty sites sre
avolded plenting in the botton of the furrow for pines end lerches can
be suceessiul and hes advantapges of shelter and moisture initislly.
Cleshindsrroch can show in 0.157 wherse the furrcw bottom has for no
apparent reason, been unsuccessful for both pine snd sprucs. Step
plenting has been lergely successful for all species bub frecuently a
slow stert snd grest irregularity of growth occurs. Ylanting on top

of the slice has on occasions (C.25k P.48) been very nearly & completa
— '



m | ¥he veasons for this wrt that the plant w : placed with its
roote in the =poil of an encrmous slice frm the R.L.H. plough, -a.nd
although placed well down the roots were not nearly at the original
ground surfece, After matheﬁng roots hemm-a exposed and in the worst
cases plants are swmung by the wind and toppls over. Our present
method is to pare down the slige mechanicelly by an attachment %o the
tail of the plough, or by hand, &nd to plant through the slice with
roots well cnto the original ground surface., This is & method well
understood by the men and it promotes consistency and gets uniformly
good results,

Selection of type of plant for plough follows normal selection for
weed free areag,

Apert from instences whers planting on top of 2 huge siice has led
to Teilure through westhering of =o0il from roots, plantetions on plough

heve been so far, highly successful,

+

BEATING-UE

Iormel B.U. has Ee‘&n necesgary on the following scele:-

Po ¥Years Area (Acres) B.U. carried out
' FPlante Osed _ Period

30 t0 3% | . 1898 - 865m  ByY.'s 337
- 35t 39 1922 296m EF.Y.'s 5647

L o li'tl- 1018 Jim Fo¥n's 11-2_'!1-3

L5 to 49 . 1768 71 3m FoYo's 47-51

TOTALS: 6606 1511 -

WEEDIRG

This hes been an expensive item due to the very hsevy growth of
whins on the drier areas planted with £.L. and particularly on the Die-
back areae where 3.8, was leter introduced.

The moister grass aress gailed .fur weeding twice annuslly for
three to four seasons.

Floughing reducsd cost a 1ittls but on the moister sress to no
gre=t extent,

Huch money was Ep-;ﬂiﬁ on heather weeding ﬁf gpruce on urploughed

— T



aregs, It was thought that this ﬁuulﬂ. bring them oub of check — =

forlorn hope,

MIXTURE CF SPECIES

From sppendix I it 7ill be seen that mixtures apert frem SP/EL
were the sxeeption rather than the rule wmtil ®37 when attempts Degan
to be made st nursing S.8. with pines. The mixture of SB/EL has 1o
afvantage so far as die-—bm.‘u: ig goncernied and the nursing of =priocs
with pines is discussed freely wnder 'ecnclusions', 5.5, hes been
introduced into mouniein pine belts and slowly with censtant u‘i‘.ter;tiﬂn
the spruce is coming away. OSpesdier and better results could be

obtained with SP/SS or PG/55 en plough or with band-planting on

,

umploughable ground,

This  OF mEH
Pehles giving height growth and volums tables are aftached at

appendices III and IV.

PAST THEATMENT OF BSTABLTSHED PLANTATIONS

Past treatment of the older sstablished plemtstions hes mainly
consisted of breshing on a rather lavish scale, This has besn
criticised by inspecting senior officers from time to time. It
provided ihe only useful work for a big planting sqguad during pericds
of hard frost snd snow, which are only tee common. How that larger
areas sre coming into the pole stage men will be employed ip hrashing
a Digger earea on s less intensive scele. Leter it may be desirebles Lo
do Pre snd Pirst thinnings with Forest Labour and sell standing Znd
and Sub. thinnings only. :

Thinning to date has only been on a small =scale,

The following thinning hes been done:-—

'| B
#,¥, (Pre Thinning| ist Thimming | 2nd snd Subs. Vol. Produced
Thinning
=  Hcres Acrea Acres H. e
by 1 - - 25h
&7 = 1L = 2097
- 2 e G400 et
TOTALS: 1 15 B3 11,792 i

o Lad



Thovigh the aress coming in I'cr Thinoing in the immediste fuiure
wili net be:-big it has been considered necsssary to divide the
Forest intc a North and a South thinming series ol three somuel biechks
in each, 'This division has just besn completed and s thinning plan
prepared, The fellowing table gives the proposales for the poxt thres

Porest Years:=

F.¥. ! Pre Thinning | lst Thinning §2ed and Subs. Total
Thinning Acres

R2 79 LS 1 117
53 80 I = 8,
S 96 - 13 165

Areas to be treated are mainly Jole, Hols apd good S.5, and N.Z.
mainly at Bellidsgward,

Ume standing sale of thinnings hes been concludsd at. Clashindarroch
This was for 8550 h,ft. of P.3C (Balliesward) S.5. in #,Y,5i, The

price cbtained was £864 spproximately 2/~ per h.-ft.

n= following node rhus been supplizd by Sylviculturist {North):-

Cleashindar-ogch forest hes besn used as 4 site Tor experdmental
work fron its agpguizition, & ?EI‘T larpe programee was initisted in
1931 snd the work may be divided inmic two mein projecis. Firsi,
Glashindarroch forest-wes selected for one of a group of experiments
desipned to cempare the sucvivel and growth of Europsan larch frem
seed of variuus- Combinenital =n3 Scottizh origins. The plants were
raised in siz different muoseries end plantad out in three different
foresats, Clashindarroch being the poorest and only a merginai locality
for Furopean larch. Not only has the growth on the middle hill slopes
et Clashinderroch been very much infsrior to the two other localities
chosen, but the success of seedlings ss compared with {rensplants was
puer end the growth of aslpine lapch little more than haif thei of the
Seottish provenances.

L considersble collection of plots of Murcpean luarch of different

provenances has been built up in succeeding yeurs at this forest,

I



The:}r pe;‘p-&tuate +the strains of maTY well known stands -rr-T_:iiﬂ:L have now
been felled, and they form useful comparisons with plents from the seme
gasd and mreery troztment which have been planted at Drummond Hill and
Leal foresta:

The second ma:n.n project was to follow up the earlier Teindland
experiments on the eastern Heaths, Much of the lend at (lashipdarroch
is of a better type with no herd pan, but on the other hend, altitudss
end exposure are much greatsr then et Teindland. The firat three exper-
iments at Mytice (2-4.P.31) were in fact placed at too great an altitude
(1150F ~ 1400") and heve given no reaults on the subjects for ﬂhi;:h they
were designed, burning, slagging snd arrangement of mixtures, The
Scots pine, Suropean larch and Sitksa spruce are ail -E;.r'-:ming exlremaly
poorly though there is s slight improvemsnt from top io boftom.

Three experiments at Drumfergue (5-7.P.31) wers dssigned to test
YErious species and mixtures on completely ploughed ground. They now
present sn intereating series with Scots pine, Finus contorts, -,':apa.ne.se
larch, E:a.t!m spruce, Pinus contorta/Jepsnese larch and Pinus conboris/
Sitks spruce. The mureing of Sitka spruce by Scota pine, Finus
contorta and Japanese larch in adjecent sguare chain piots is strikingly
demonetrated here. Volume plots are now being established in meny of
theze p.'lfn-t-ﬂc.

Directly planted controls were added to these experiments in 1935
snd gresent a striking confrast, a=s growth was only half as Tast in the
garly years.

Lestly in 1931 a collection of amsll blocks of species around the
perimeter of lytice was startsd at aititudes from J00-1400 feet, deny

failed, but Pinus contorta is growing slowly at 1L0O feet being s fent

high at sixteen yesrs from plenting while prestrate mountedn pins has
© Pormed a dense hedge three feet tell. Lower down the most interssting
spacies is Serblen spruce (9, 10, 14.P.31-33).

In 1933 similar ktrisls were made ll.:i]:l. the ridge sbove Long Valley
with mountain pine, Scots pine and Japanese larch with Sitks spruecs a
1260 feet. Mountain pine Doth prostrate and upright srs pood =nd there

iz some hope that the Sitka spruce in their shelter will get sway.
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L]thlﬂr species are wvery poor (11 - 12.¥.33).

15935-35 s&;n four mmall experiments lszid down with phosphates:
gemsol applied tC Doth newly planted and checked Sitks spruce prﬁﬂnnefi
4:-:.111' a very transient incresse in growth, while it killed Burgpean
larch when placed in the planting notch, though basic slag did not
(PeTa's 33/122, 13.P.35 and 20.7.35).

In 1934 there was gn attempt to find the effect of "bed notoh
Planting' the roots being bDent or tied up. Surprisingly the result
was completely negative, Scots pine, Pinus umtwta,_ﬁwupean larch,
Japanese larch and Dougias fir ell gremequelly well in a1l treatments.
(16,2, 34 and PT 35/1),

&lso gt this period There were & =2eries of trizls of plonfs mal-
treated et lining out by cutfing or pruning the root systems. Very
small differences were shown by any of the species, Scots pins,
Fmreopesn lsrch end Douglas Tir, The latter species is notevorthy as
having formed excellent plots at the feot of Eyhtice (PT 35/1 and

24 and 25.P.37). A Pinus contorta provenance experiment was

commencad in 193 apd added to in later years. Growth has besn slow
at the high elevations gt which it iz aitusted. The progeny of homs
collected sesd from Bubtle Viood, Beaufort snd from Tnchnscerdoch
forest, are gutatandingly good., Continuing the larch mrovensnce
work,; comperative trials of Wuropean Iarch were plented in 1533 end of
Japansse and hybrid larches in 1938,

The Furopesn larch experiment confirms the resgult of the 1530
trial and indicates the superiority of planis from Secotidish sezed
eollecticns., Fhe hybrid lerch sxperiment shows the superiorify of
the first generation hybrid, but doe=s mot suggest that the sscomgl
generaticn hybrid will be inferdicr after the poorest trees have besn
removed in the first thinming, The third generation hybrid sesms
likely itc be definitely poorer in quelity., The Jzpanese larch
experiment shows no ﬂj_f‘fe.r-enm between provenances that is not directly

related to the vigour of the individusi psrent trees from vhich the

geeds weres collected:
D
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26.:37 is & large replicated spacing experiment with European
larch which has given interesting results when eltitude is t&k%n into
consideration. Close spacing has undoubtedly increased top height in
the plotas at the highest elevation.

In 1938/40 thres nursery extensions dealt with the problem of the
treatment of over-grown planiing stock (28-30.F.38-40). Treatmsnts
include wrenching in the lines of the durepean lerch, cutiing back of
Jepsnese larch and Uouglas fir and underoutting of Douglss fisr:
Generally no improvement was effected in subsequent behaviomr. A
further triel of wrenching 2 + 0 European lsrch as sn glternstive to
lining cut shews posaibilities,

In the early forties, die back of European larch became very
s_e'-vere in the forest and one of a series of heavy thimming trials wax
mmnelumﬁ; but though the sppearance of the crop is greatly improved
there is little evidence yet of greater increment on the selected trees
(32.E2.43).

Two of the post-war series of ploughing trisla are loczted st
Clashindarroch. One in the hyfice area shows remarksble growih.

Finus contorte averages 5' after 6 years whils Douglas fir iz 4°

(33.E.45). In both this experiment and & joint triel with the
Conservency et Corshalloch (36.P.4T), growth of Sitks spruce has besn
doubled on complete ploughing, and umdoubtedly this is largely dus to
the elimination of heathesr. 'This observation is being folloved up hy
screefing trials in the single furrow Corshslloch plots end an
experimental plot laid down for Dr. Leyton of the Oxford Seil Party.

In iﬂ'li-? an inveatigstion into the growth of varicus speciss at
Clashindarroch was- carried cut for Lord Hobinson with parficular
reference to checked Sitka spruse. Charts showing the affect of
ploughing snd mwixture oo Sitka sa_:n.‘;‘ut:e were prepared snd an E.‘.IE."E:‘,‘“‘_EEIL‘[}:_EL_
salvege Ly ploughing, muwrsing and manuring laid out to incurporats the
results obbtained (38.P.50). .

Recent work has included aleo an experiment on position of planting
on ploughed ground which demonstretes clearly how on dry areas the

L



furrow and og wet the ridge should be used {39.£.50). Finally in
1951 & jolnt sowing trial was leid down with the Conservancy,
In conclusion it may be said that of 4k trials lald down socme 27

are a2till current and include a wide variety of interssiing sxperimsnts.

CONCLUSIONS
Starting Spruce

Plantations oo plough st Clashindarroch show thet Sitks spruce can

be grown without liiffilmﬂ.tj en ploughed moist heaths provided that it
is given a pine murse. UOn soms good growumd the nurse could be dis-
pensed with but =ince heather returns gquickly om most sites alter
ploughing and since pine appears o help the spruce to form cancpy
quickly, the advamtages of nursing sre accepted. The ordinary run of
ploughed calluna ground will teke an intimate mixture wall - B 58
Drunfergue - but where conditions become at all difficult and the chodes
of 5.5, is made on sccount of cxposure, a mixtuwrs of spruce slternsting
wiﬂj}g ;2;:513 best sinee it allows the sitks to check for a few years
without harm. -

Vhere we cannot plough, spruce is a risky choice aven wmih turfd
draiming and mursing, and we must msake our choice ameng the pinss ano
larches giving them turfs whersver paslsi‘nle. . The dsnger of Bhege
gites is the deterioration after enclosure particulsrly on Norih facing
siopes, Ve now know the importance of getiing our trees =way quickiy
and to get this is worth spending more on hand work than we have bsen
in %he habit of doing. .

%e should be unwise to sellow what has heppened at Clashindarroch
to prejudice the opinions we hold of the usefulness of Sitks spruce.

7o know how it has feiled znd how it can suceceed; there is no doubd
sbout the tree's sxceptlional qualities in withstanding blast and in
facn?&ring.ﬁm frost :mam-y, the scils of Clashindarroch are
sufficiently fertile for spruce and rainfell is reasonably bigh. Lur
real Pailure would be if we now were to lose faith in this free,
Die=bagk Larch

The History of (lashinderroch has coms to be written and it carn now
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be zeen thet what happened ta the gne:a'-tsr part of ouwr lerch plantations
(excepting those on old areble) has been happeming to larch ever sﬁmﬂ
it was introduced to this country. That is, it has been dying back,
recovering, and going on to Torm sn adequate if somewhat thinly =tocked
plantation. =

The shunning of old arable land for larch and the ==lection of more
promising strains of this tres has come to be part of owr forest
practice and need not be dwelled upon here. It should, however, be
noted that thers is no conmistent evidence at Clashindarroch for
sugegesting that B.L. sulfers less from die-back in mixture with pins,

Choles of Specien

I% would be a mistske to confuse the problem of choice of species
on the checked ereas with those of the choice of species on new ground
similar to Clashindarroch, With burning, ploughing, good planting and
more experience of what to expect of our itrees; new ground of ‘the
Clashindarroch type presents mot so many problems as if did. On the
checked aress a very real problem exists in the wiploughable north-
faping slopes where lwnomwisnt heether cammet b2 burned, e zre dackling
this by using J.L., H.L. and P,0. with thorough hand work snd phosphate,
but there i=s still, because of our inability to bwrn,; too much hope
included in the mixture.

On mew grownd wherever the plough will go and there is shelter, the
choice of species is wids, In recent years t:-here has been wide-spread
indiscriminate planting of 5,5./5.F,, and however much we dislike such
unimaginative work thers is no doubt that it will be successful,

Faving regerd to shelisr much more ULF. could have bDesn plented with =
pine nurse whers necessery. Narwey spruce in many placsa could have:
replaced £itks, Grandis, Tsugs und 'EI:':I.I.J:;"H. could heve foumd a plzca on
the lower slopss, Whers there is exposure a sitka/pine mixture remains
the beat choice wherewver the soil will support spruce,  Where on these

exposed sites, the soil is too dry or infertile for sprucs we coume upon

canother of our problems, Scobs pine i= not = fras for the high exposed-

plaess, Japanese or Hybric larch is noft yet proven and wo must £511 back

o
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on cnﬁ-bm-ta or mountain pine. Howewver useful oountain p‘.i.ne- mey be as
a nurse for spruce it is not a desirable pure crop, Too litile secems
+o Be known sbout contoria to plant it on a big scale although scme
desirable types such .P;s I.D. 26/58 {alberts] seem to e emerging.
Ubvicusly the watchword ners must be caution, and the evidence at
£1ashindarroch points to the following procedure on exposed, dry,
ploughed ground.

Where raw humis or pest is not toe decp and mineral scil is furned
up by the plough, limited use can be made of pure Jo.L. and H.lia and of
a mixture of PC/SP, Both pines should be carefully selected but
particularly the S,P. sbould come from a rate we know to do reascnably
well in exposure and under =IOW.

#here ploughing cannot go deep and turns over 1little but raw husus
and peat we must rely more upon contorta.

Pure &.F, should be avoided =t all coses in expﬂs&_d situsticns,

We would like to know more about the use of sheltsr belte of
MP/PC/HL, ete. planted in e North and South direction on expesed miies
and we elso want more knowledge of hardy types of H.0. and P.C.  We
are taking active steps to get this information. i

Before leaving this point of dry exposed sites, it should bs sadid
that there is quite a-stromg case at Clashinderroch for cerrying 5.5,
on to fairly dry sites. In such cases it would form nmot more thsn 25
of a mixture with £B/PC, P.C. fix H,P.j'ﬁ'ith the larches in bands, but
there is = body of opinion confident thet with present-day ploughing and
p-latlti'l]g, sitk= may be started, nurssd, end carried with certeinty o
the pole stage onm such sites. It should not be forgotten that the
reinfell on these hills is most likely in excess of 40 inches and is
well distributed throughout the year.

(m pew ground where the plough cannot go we should distinguish
betwesn North and Ssuth~fecing slopes and between exposed and sheltered
sites. The South-facing ﬂ-lui‘.les are usually of a better quality and
were frequently selected for H.L. Om these slopes exiszting pluntatoons
would support a choice from emongst JuL., Hul., Uuffe, HeXs, NuB., amc
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55/5> and plenting would normelly be by scree¢f and motch. The North-
facing slopes should be treated as being much more difficult for the
starting of trees, They will fregquently support all the above zpecies
but the risk of starting spruce even with a nurse is toce greei and it
should be discerded in favour of the other trees and F,C. Thatever is
planted on these slopes should be given the best possible hand trestment
— a big screef with cultivation or a turf. Vhere exposure is ssvers
our choice would be limited to J.L., Hil. and F.C,

These notes on choice of species have dealt in & general wey with
& subject which is infiritely varied and whichk can op ths ground be
contradictery to a puseling degree. It is what a close sbudy of
existing plantations at Clashindarroch suggests s= future policy and it
may be summed up as follows:-

Fﬁha'tE‘i’EI“i‘l'r is decided to plant, the choice of tree and method of
planting must e made according to the well-established rules of g'mﬂ.
foarestry practice,

Ploughing should be done wherever it is possible to plough.

The best pioneer tree on unplougheble ground is J.L, This frese
will give forest conditions -:'m which other trees may be esieblished,
quicker then any other, There is hardly any high quality Joli, 0B
Claghindarroch and the use c.-f ihis tree should be linited accordingly.

Seots pine showld not be used except perhaps in mixture with FaCe,
where exposure is severs or where so0il is shallow and growmd conditioms
POOTe

. Spruce on sites other than old arable and fresh fiush should be
mixed with pine. Camopy is formed much more guiclkly sven eithough the
gspruce might srow satisfactorily om its omn (see White Gesss P.37).

If properly treated 5.5 will grow aimost anywhere on plaugh ot
Clashindarroch snd ite inclusion as a small percentege of the carop even
on unlikely sites should be considered.

A greater varieiy of -*[:.reez should be planied.

As suggested in the section on Meteorology $he incidsnce of severs

frost mey be much wider at Clashindarroch ithan we would expects Frost
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may be an important factor in larch die-vack and after the severe
froating of S5.S. in April, 19480, damsge extended far up the sides of
valleys, This latter was however, a peculiar frost in that although
quite mild in intensity needles up to three years old were killed.
very-accasinnd.ly trees were kilied cutright, but more often Fityogenes
finighed them off. Hormal l=ste frost damege does not appesr to be |
very much more damaging at Clashinderroch than elsewhere, but it is a
factor which must be given full weight when considsring choice of
speoies.

Flanting and Floughing

Planting on heather ground off the plough is a subject in which the

Canmission officers should be well versed. It is a matter of putting
what we know into practice and we do not claim any advances in techmigue
at claahjn&m-nch, although we would admit to meny shortcomings over the
years,

Planting on plough has been dealt with under the sppropriate

section.
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Tentative Schedule on Cheice of Species (T.C. Heot. 1929).
Type of Lend Vegetation, Soil ste. Trestment Opecies,

| {aaads

(1) Heclaimed Lana
(a) Arable
() Semi-derelict

Generally well
drained clean land

kotching on plough
furrows where posg=—
ible.

Sefie , Hatde, Zolu,
periape some JoL.

(2) Bracken {limited Generally well drain- temi~circular spades | sxacting species can
srea) ed deep soil. Little or notching be used. £.1., D.F.
O no peats [iTe i

(3) Fmeus &e. Viet. Soms peet of & draining or turf- Satiey NeSe iR

geod type. plantine hollows.

(L) The bulk of the Some draining snd
uncultivated hill tur? planting. Sefay FaDlo
siopea (lowsr same metiock plant—
parts oily) : ing.

Ay Damp Ground Galluna, mpsses,
ladder fern, bear-
berry. 6" or more of
_ipeat. !
B, Dry Ground Erica cinerea/caliums/ | Notching, some mett- | Chiefly i.P., R.ha
_tsgmetimes whin ock planting, ! '
Doubtful to Useless Geownd (Experimental (anall seale) ).

{5) Tops of slopes Pwerd hesther with Verious methods of Py Paloy Haba
generslly exppsed |lichen; shaliow peat caltivation o end others.
platesuzx, =levationlover hard stony break up hard .
net sufficiesnt to lgrounde groumd,
exclule otherwiss

(6) Uppar parts of 4A [Heather with increas- | Intensive draining S.8s, FeCay HiPo,

and LB

ing depth of peat,
sometimes in haommocks,

meund and turf pre-
peration.
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