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Your pr@%ﬁ&gl'ﬁﬁ}ed'i?-ﬂay 1277 refirs,

T havé-ﬁi&%giubﬁerv&tigwsﬁ;

1.¢;ﬁF:Qr';Eﬁ sheuld be dineludeq us an sptien an 151 (~ryas) atthourh 1%
4 may not.be taen up of we suceeed with 35,  as von instapce on Table
- 2, stepa gan he taZen to reduce fr-st plal

2 “'Sall types 152 and 15s should be resarded 4s non-forest typos gnd
-omitted from YO table, ;

U 3° “Phe YO far 83 on 15:/G and 15i (gross) anpears o, At Tentmsuir
: YC 16 was confirmed on 15¢/G sites with prezature winithrow 2t standars
rotation minus & years,

4 The hiaturic%l=perfﬁr¢ance of erops should be dissarded from the YO
- table Nitrogen inputs should perwit these bands teing reached at least,
I presume yoﬁu"i_!mll_idéd'.them for informutinn.
5P 'TEﬂi§§rﬁne:uption,wil}_bg preferred on 15i (evgas), 1%e and 156; Cp

von 15d and 151 and 5P or IF on 15i (Calluna - R.Cineria),

4& , e st not ienore the potentie? of improved #emcticel material inp LP,
,Plgase quote what YC LP has on whatever site Lypes it has been tried in,
6 You quote cnly one iﬁput of M. Consider use rf subsenuent inputs,

It.iﬁ,hophd to discuss your clacsifications briefiv at September District
. 8 Meeting (or at another time as it is not conmun 13 all Districte),

U I have noted the-rastbaking difficulties to date are to be insrested
“when we can arrafge a suitable oprortunity,

Yr D B Paterson s £ g S0 v
Assistant Conservator ek . ; . : .
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ESTIMATED YI:LD CLASS OF MAJOR SPECIES (MEAN ACTUAL IN BRACKETS)

‘ oy
15g 151 154 15
15G { erass) hd 151. (Calluna) 8
38 12=14 12
CP - = 8=10 | 8-10(6) 6-8(4) 2( 2)
{5) or check
SP 10( 10} 8-10( 8-10) - 8( 6) 64(4) 2(2)
; : or cheok
L N il

.l:lﬂlpﬂﬁ! 1, Ei:l.m!.mﬂun of vegetation by surface ploughing or
' S herblioide treatment for CP option on 154/151.

2, Application of 150 kg F/ha to CF on 154, 151, 154
after first thioning, ;

3. Application of 150 kg N/ha to SP on 151 and 154

after firat thinning, * Response subject to
- further study, .
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CULBIN INVESTIGATTON NOTES

Extracts form Entopath nos 58 and 61

No 58 — From Thetford data

3 methods of frost prevention
ver— storey

Strip felling

Cultivation (providing bare soil)

Small clearings of less than two ha are found to be particularly frost susceptible.

The grass mat insulates the soil, preventing absorption of heat during the day, and release
of heat during the night as the temperature drops.® Litter, lop and top- will act
similarly to grass.

S ; . o

n frosty nights differences of up to 7 C (12°F) were recorded between grass and bare

soil sites and the frequency of damaging frosts from 19 to 5.

Plants (CP) in grassy areas were 8'tall. Those in bare soil were 13" + tall,

Fomes is a big adverse factor at Thetford. Stump removal has reduced fomes killing from
16% to2-€L. Regarding Thetford inferiaw being that stump removal to reduce fomes will
also provide cultivation to reduce frost.

No 61

* An in-depth article on above,

In daylight soldr radiation (infra - red) reaches absorbing surfaces and raises their
temperature. Some heat is conducted to materials below, eg scil, and some warms the
air above and surrounding by contact. (The air is scarcely warmed at all by infra red
waves). These warmed surfaces then radiate heat outwards, usually at longer wave lengths
‘hen received, and temperatures strive to strike a balance between incoming and outgoing
. (Eation,

W

At night, with a clear sky, incoming radiation is negligible.

Materials with large surface areas, dead/live grass, needles, leaves, Ildse litter (all
of these are small heat stores anyway) cool rapidly. Cooling is also rapid when thermal
conducturity is poor as in a dry bare soil, the heat being lost from the surface more
rapidly than it can be replaced from below. On the other hand thicker woody debris,
moist bare soil, and of course water itself - these also loose but they have a greater
heat store. On cloudy nights the same process goes on but clouds re-radiate back some of
the heat loss.

On clear nights with a wind, the wind brings in heat with the mcw ing air. With no wind

to circulate the air, temperatures above the surface become increasingly colder, density

of the air increases, and the cooler air flows to lower levels. The complicated con—
figuration of grass, many surfaces with little or no heat store capacity, makes it a

good heat inter—changer to cool the air in depth. Grasses are therefore ideal for radiation
cooling (little heat build-up during the day) and are a major factor in frosting.

Therefore when the soil is moist and bare, the air cools slowly and the risk of unseasonable

frost is low. Uhen the soil is covered in dead grass, the air cools rapidly and the risk
of unseascnable frost is high.
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Laigh of Noray Forest
Newton
ELGIN
812 Moray
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6 June 1978

Dr H G Miller

Dept of Pedology

¥agaulay Institute for Soll Research
Craigiebuckler

ABERDEFN

Dear Hugh
SAMD SAMPLES BEX CULBIN, LAICH OF MCRAY

Could you please have the enclosed three sand sampleas analysed,

In restocking at Culbin over the last ten years there are a number
of flat sedge areas where growth iz very poor and as future clear
fellings take place, these wlll inorease.

These sites are currently being examined in an attempt to make them
more productive: Main problema are deer damage (no femces), frost
in hn.‘lluu, perhaps nutrient deficiency assoolated with those sedge
spreas ?, and compsting wegetation. On the dune areas usually
hnrautemad by dense broom the trees are also severely cropped
back by deer but eventually they do gain apical dominance and the
plantation is established, In contrast, in the flat sedge areas,
the trees never surmount the damage atage. What 1s the main cause,
frost or nutrients and sedge competition ? There is far more
moisture in the sedge areas. (Some of these flats in the past may
have besn minature winter loohs now long since dried out,)

With all the research work you have undertaken on Culbin, your views
would be most welcome,

The three samples comprise LOM CULBIN Compt 48 - PFlat u&.gu area
LOM CULBIN Compt 18 - Dune area
LOM CULBIN Compt 184 - Flat sedge area

Many thanks,

Sandy Watson
For S W R Stewart
Chief Forester

F8 1 have Just received a soll sample from Bembecula, from ons of our .
Gangers who has just returned from holiday, Could a simple analysis
be done on this ? Thanks. o :

/

B Py QJ



THE MACAULAY INSTITUTE FOR SOIL RESEARCH

Direclor: Frotessor T. 5. WEST, B.5c¢.. PhD., D.Sc., C.Cnem., F.R..C.
Departmeant of Pedology
CRAIGIEEUCKLER

Hoad & Dapartment ABERDEEN
A. . MACKENZIE, D.S¢., Ph.D., F.G.5., FREE. ABI 20

TELEPHOME (0224} 38611

HEM/STH 2

27th October, 1978

A. Watzon, Eag.,
Forestry Commission,
Laigh of YMoray Forest,
¥ewton,

ELZIN,

Moray, IV30 FXR.

Dear Sandy,

I now have the analysis results for restocking samples at Culbin.

Samnle
Compartmant 18 Compartment 184
_Dune Flat Flat
% comprising
Sand a9 94 99
S8ilt <l {1 {1
Clay 1 1 1
Exchangeable cations (meflﬂﬂg):
Ca .11 Q.09 0,11
Na 0.09 0.08 0.08
K 0.02 0.02 0.04
H 0.5 0.1 <0.1
Total 0.7 0.3 0.3
ol value:
——==in water 4.4 4.4 4.4
in Caﬂlg 3.6 3.4 3.6
Organic fraction:
% organie
matter 0:2 0.3
Fﬂ: ﬂ- E‘D Dl:l 55 Dalﬁ
%N 0.09 0.05 0,06
G4l E.7 11.0 2.7
Phosvnhorus
mgP,0,/100¢g 15 - 15 17

According fo ocur soil chemists these samples are nothing but sand with a few
particles of sea shells - which sounds a fair deseription of Culbin. I am sure
hovever, that the answer to your problem lies in the nitrogen figures, as you
can see, the dunes contain appreciably mors nitrogen than either of the flat ”
aresas. I would suggesE/applying nitrogen, Perhsps applying about 85 kg (
nitrogen.per ha (190kg ures ha ', 1% ewt per acre) every itwo or three years unti

the plants become established (a heavier rate would probably be damaging}.
_a"f"'-} A COMPANY LBIITED B GUARANTER = REGHTERED Wﬁgmmﬂ /
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I hope that these ohservations will be of gssistance,

Yours sincerely,

14:-2(5

He Go Miller,

27.10,78
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Sugvey) Tan. T8 Awd-edafion .
CULBIN - INSPECTION NOTES ON AREAS PLANTED SINCE 1968.

e T, H5a = Lar er area,  No cultivation. S.3. on flats / C.P. on dunes.” 82,35, .
ngﬁg been plmteg' within the last few years (difficult to tell) in the flat hollows,
Yany of ‘the S.3. are'still 'under 30om. They are still alive bat being continually
‘rosted back. There are a few scattered taller 5.5. from 3-5em. There are gigns of
frosting even on these. Some have cones ( small ), suggesting they are older than
they loock. Theas taller 8.8. have accepiable leaders., Scrub birch is widespread, but
7108t of this has been ciat back. A soil-pit was dug on the flat, with 7-10cm of humus
then pure sand. Pure sand te 7O0cm then some rounded shingle amongst the sznd. sSand
moist all the way down (December). C.P. on the dunes, here broom is widespread : where
this 1s not too tall, say 1m, the C.P. are coming through allright. Where the broom
’ha 2m there is only the occasional tree to be seen wainly in any small gaps. Even on
these areas there are possibly erough trees to eventaally give some sort of cover.

=]

Action - None apart from keeping the deer at bay and reviewing the state of the 3.3.

SOMPT Sa - Smaller area. 35.P. growing well throush tall broom.

Action - lone.

SUMPT, 13e¢ - C.P, pure. Trees good on the dunes, The 5.E. edge is poorer (flatter).
The remainder of the wide area is good being dune. Serab birech is widespyread, worat
2t the beginning (southern end) of the narrow part. Going N.W. , the narrow part
“lattens out to a sedge area where all the trees have died (frost). This continues
nto Compt, 14a, Beyond thie is dune with broom rank. The trees here are very small
 some only 15cm) but stoeking is nevertheless good. The very top of the area has

.ompletely failed.

Action - Suggest space-furrow ploughing the sedge areas and replanting with a pine,
faris of the 5.E. edge would alsc benefit from cultivation, Discuss use of "Swipe"
on broom in upper narrow part where the trees are so0 small anyway. {Thay are much
smaller here than in the wide area). Perhaps set the Swipe high? Difficult to underst.
znd the failures in the hollows, a 801l-pit being duz here and pure moist sand was
encountered as far as B0-90cm and beyond. 3Send soil samples to Macaulay? Also use
plough on topmost area.

;AT 14a - Being a sedge area a failure.
tction -*Plough and replant with pine,

<CEBT 16, - Mixture containing D.F. and S.P. or O.P. planted in 1968, Various species
lave since been used in beating up. Apart from the strip immediately below the power
iine, all the area has been space-furrow ploughed., There has been a dense cover of
~room, most of which has now been cut down. There still remains a s8irim of broom
ivmediately north and alongside the P12 3.¥. A .number of J.F. are managing to ETOW
“rough this, and those that have succeeded are growing very well. There should be
"ficient D.F. here to form reasonable stocking density, The eastern half of the compt,
well stocked with D.P. These have suffered quite a bit from aphid damage, Their
leaders are very poor with aymptomatic distorted needles, (This is in contrast to tne
'« s poking through the strip of broom already mentioned), The D.F, in this eastern
141f are now well above the frequent broom patches. [The western half of the compartment
Lz the problem area. ‘This has failed altogether, apart from a few CoP. in the "gushet"
At tre eastern end, and the very ocecasional D.F, Those trees remaining have recently (%)
‘sen freed from the obviously dense mat (2z) of broom, This has resulted in some very
soindly specimens. This area hag been well cleared of broom, there remaining only
shattered stumps. This cleared half has been Tecently replanted, but thase have failed,
41l planting has been on the ridge top. Soil-pits were dug, the soil being quite dry
°n the ridge top immediately below the sandwich layer. The sand appeara to have dried
21t with the pleoughing, since a pit dug on unploughed ground was guite moist. The
arofile is pure sand apart from the surface humus., The sand is Very compact,
iction - Replant as soon as possible in order to benefit froa the already old ploughing.
‘lgo try to beat the possible broom re-invagion. (0ften however broom grows itself
cut after 6-10 years, and may be less likely to regenerate through the layered dead
room/). Perhaps consider the use of a Brash-cutter to prepare screefs on the ridge top.
fis may or may not be feasible, but there are no stones whatsoever, just a sandy mat
2f grasses/sedges with splintered broom stumps. Replant with pine. When insnected 5
»here vas a hard crust of frost onm any bare sandy areas,




MET 18a - S5.P. P73/74. ‘The section by the roadside. Wo cultivation. The whole
ured apart from the N.W. cormer is mainly flat with a dense mat of sedge. The planted
3.P. are very poor, natural regenstation being as good as anything planted. Most are
"gtill in the region of 10-15cm and that is after 4-5 years. They have been continuall,
cropped by deer. _ o
Act?gn - %he trees are unaccepitably small for 4-5 years, Jlr@é% and replant. Try
Jomacol perhaps? Hven every second row?

LS L

COMPT 18g - C.P. P73/74. Adjoins the previous section. These are a good deal better,
they are on small dumes, and as usual broom is widespread. Stocking is good, heights
are around 20-40cm. Trees have failed on a marrow sedge covered strip up the eastern
edge. Along the western side a narrow strip of dense broom is wasting ground,
, Joil (avplies to both sectiuns}, Even on the lower sedge areas where 5.P, are so poor
“:or non-existent, there is pure moist sand to .7-1.0m, and beyond with no shingle
encountered, Details of previous crop?
Action - Leave to form a crop. Jiscuss broom problem. In both areas deer browsing
iz the key factor.

COMPT 18b - L.P. P73/74. A haven for deer. Good space-furrow ploughing with not g
tree surviving. Grasses are rank with tussocks of ‘arram. Yo sedge, no broom.

Action - Replant, fend off deer which may be impossible. Monacol certainly worth a
try here.

While in the area, looked at the etrip of C.P. in Compt 29- ridge planting on spaced
furrow ploughing, These are growing vigorously at Z2m and over. Why did these succead
when the environment appears the same? Heather is rank instead of grass/sedge.

COMPT 53f - G.F, P68. The two smaller areas have failed. OUne is a circular shaped
clearing now covered with leggy Calluna. All the G.F, have failed.

"he second small area is adjacent to the forest road- 3.F. planted under Birch. Again
the G.F. have failed.

The third area, the largest one, does have patches of G,F. at a height of 1.5m approx,
The remainder of the introduced crop are short, moribund, or dead stalks eaten by deer,
The Birch averstorey ia far too dense., Leaders of those G.F. whiech have survived

are very short due to lgck of light. These trees have also had moat of theilr branches
saten back by deer, only the topmost 2-3 whorls remaining intact. Unly one tree was
noticed frayed, but this will be the next problem. A lot of deer marks were noted
amongst the frozen grass on the ride adjacent.

Aetion - Forget about the two 2mall areaz, The third zrea iz more of a problem,

The over-storey of Birech will have to be cleared from the three or so small areas of
. ¥F. which have pazsed beyond the browsing height. Not an economic operation.

g

COMPT55e - The G.F. F71 have failed. The resualt of deer damage and l-ck of light.
Groups of severely deer cropped G.F. can be found whenever the Birch over-storey is
zlightly open. Prior to considering a crop in this case, the Birch would have to bhe
felled or thinned cut drastically. There is no light filtering through even in
winter. Ref. Culbin 27P66 re. underplanting with G.F., albeit this was an S.P.
aver-storey.

Aetion - Leave to the Birch., There are plenty of other areas in greater need of
attention.

COMET g - G.F. P74, Ho cult. The G.F. have failed. Clearings had been created
in the Birch (some scrub Birch / some mature trees) when the previous conifer crop
had been removed. These clearings had theno been planted aup with G.F. with oo success.
There are some plder G.F.now 1=-2m high in the western corner. These are now past
hrowszing damage but some of the Birch over-storey will have ioc be cut to relieve
them. There was hard frost on the plants when inspected, but the most lgkely cause
of failure would have been animal browsing.Quite a few burrow scrapes were noticed.
dction - Cannot use a2 plough. Thin cut more Birch leaving a few standards only.
Jneconomic but better to fell now probably. Could us e L.P., but if so more Birch
would have to be felled. D.F. (mature trees adjacent) and G.FP. are growing well,
but I would think with the surrounding crop we are now dealing with frost hollows.
W.H. iz one of the beet trees for underplanting Birech, but very frost prone. W.H. is
certainly less préne to damage when the over-storey is felled.

%



CONMET 68e, - L.P. F74. Mo cult. Yo L.P. to be seen, Thig is a basinlshaped ares
with very poor semi-moribund 5.P. planted on shingle. Where there iz some surface
gand, the trees are marginally better. Tue to frost, far too hard to dig. Would
need to re-visit. Roumd the perimeter, the C.P. and 3.P. on the dune areas are all-
right, presumably where all the sand and nutrients have been blown to.

Action- Suggest mone. Leave the scrub 5.P. till the surrounding areas are being
felled.

COMPT 90c - 5.P. P68/69. Wo ecult. This is on dunes, with some of the 1888 planting
to the north. No probleme here. The trees are bushy due to initial animal/bird
damage, but most are now self-singled. Height varies from 1-1.5m. Broom is mainly
confined to the edges- presumably rides. Any trees not on a dune area are a good
deal smaller, zlsoc yellower.

Action - Yone. Woticed a small rectangular enclosure/trap with an opening on top

in the shape of an inverted cone, also some white pegs. Some research project?

COMPT9SL - S.P. P68/69. As for 90c above. Trees not guite a® vigorous, more
distinetly poorer ones still struggling.
Action - HWone,

COMPT 1114 - L.P. P71. Ho cult. a small area, flanked with P23 3.P. on one side
with P24 L.P. (coastal var.) on the other. The planted L.P. have failed or at least
they are indishtinguishable from the nat. regen. which is widespread. Most of the
nat. regen. is L.P. The trees are buried in rank knee-high Calluana. At least mgst
of the trees have buds. Any bare areas{covered in Cladonia) have no trees. The
rank heather is preventing the trees from being eaten?

dction - Discuss this one. Personally would leave since there are far worse areas,

COMPT126b - 3.P. P68/69. Wo cult. Dune area. Trees now growing well, and sorting
themselves out. Av, ht, - 1m. Quite a lot of deer marks on any sandy areas. ‘o
current damage noted. Calluna rank,.

dction - Yone,

COMPT 127c - S.P. P68/69. As above,

Action - None.

COMPT 141a - L.P. P73/74. lNo cult. On low dunes. Some naturally regenerated 3.F.
Older clumps of S.P./L.P./C.P. on the dunes., The planted L.P. have been well browsed
but current buds are mainly intact, ©alluna is guite rank. There are one or two
sedge areas in hollows, oddly here colour of the L.P. is better than in many of the
non-sedge areas( no Call,) but damage has been worse amongst the sedge. It does show
conflicting potential on these sedge areas. Do deer prefer browsing in sedge to rank
ZJalluna?

Action - Yone.

<OMPT 1432 - L.P. P73. Yo cualt. Low dunes, OCalluna cover. L.P. very poor, there
are trees but these are very yellow znd have been browsed year after year,
Action - Possibly leave to come away, but very negative forestry.

COMPT 14%¢ - Could not find this area, just Birch serub with some willow.

COMPT 144a - S.P. P73/74. In the north corner of the compt., the small area of 5.P.
on the dunes can be left. There are almost as much nat. regen. L.P. as planted 35.P.,
bat eventually some sort of cover will develope. The wain section of this sub-coapt.
iz on a sedge area, and this has failed completely.

Action - Ypace-furrow ploush the large sedge area and plantL.P. or 5.F.

COMPT 168d - Had been planted with Broadleaves which have failed. MNo cult. Quite

a ramber of drains full of water, no flow. UMisc, short ride-pins dotted about.

dction - Clean drainas, Imperative to plant a rich site such as this immediately.

Adj. to Heception Centre, therefore plant something aesthetically pleasing next road
with perhass a species demo. behind. For the benefit of visiting parties/schools stc.
fef, the Earnhill dev., will the F.C. Centre be ised more educationally in the future?
Cnly use local indigenous species along the road-side,

COMPET 184a/bh - 3.P. P75. Ne cult. Trees have failed in this flat sedge area.

Exactly similar to 144a.

Action - Space-furrow plough, plant L.P. or 3.P. -
EPMET 194b/195¢ - S3.P. P70. o cult. A track davides these two compts., the descrip-
tion is common %o both.

R



19hbf195c cont, = Both compts have pockets of cleared areas, mainly on the flat, the ve g
being renk Callunz/ Carex., There are very fe w £.P, surviving., 3Some 3.5, are coming
oway in the south corner of compt.195. alsc in @n enclosed ares in one of the elearings
of compt. 194.

detion - In compt. 195 some groups of old 5.FP, could be felled which would greatly
increase the effective area to be planted., Worthwhile plough runs would then be feasible
Spaced=-furrow ploughing could be done in a fair proportion of both compts, this would be
cost intensive but we have already tried the other option.

COMPT 196a/197b - No cult., Good ground (large stumps) wasted by deer browsing and heavy
encroachment of Bireh/Willow. In 196 there is & reasonable scattering of N.S. whigh have
been continuslly browsed meinly by deer but glso frost. The trees are better in amongst
any hag or Birch/Willow serub. 197 is & smaller area and there is very little gr owing
here.,

dction — None. Eventually there will be s0 me sort of N.3. aropqﬁ.F. (5=1 Om Jgrowing
well adjacent.

COMPT 198b - (Two areas) S.P, P73/7h . No cult. Trees are there there but cropped
right down. BHank Calluna- large stumps- hag now breaking up.
fotion - To be discussed, plough or leave,

COMPT 159b - Two areas 5.P, PH/72. No cult.

Barrow strip adjacent to road- 3.F. growing up through Birch, as much nat, regen. as
anything.

detion - Wone,

Main area- & lot of Birch left considering the planted spenies was pine, A1l the trees
are badly cropped, being less than 20cm after 6-7 years., Growth iz better in the Birch
/Calluna areas.

Action - A& feir proportion of this area could be ploughed (sedge parts). WNeed to cut

g few Birch to give the plough more room.

COMPT 200a - S.P. P70/71. No cult. Much the same as the previous compt, More Birch-
petter argas of growth.
Action - Hon e,

COMPT 2Ma/b/d.- 8.P. and 8.8. P7/73. No cult. Most of this compt. has been planted
with 5.8, F/5, Birch over-storey far tco dense, especially at the eastern end , but this
would have lessened frost damage. Many signs of frosting, but mest trees are putting

on good %ﬁgﬂcrs and have good colour in spite off the Calluns, Not unngturally deer seem
to favgﬁ}ﬂspruse.tﬁ—piﬂﬁ. The pine areas are similar to the others, encugh te form a
crop if they grow out of the damage stage. Noticed the lack of 4 epth on root plates

of wind-blown old pine.

Action - None, but debatable. The 8.3, are doing very well indeed. The Birch st the
eastern end could be thinned, but this would uproot a lot of the 5.5., but if we leave
the Bireh we lose the 3.3.

COMPT 202 b/d - 3.5. P73/74. Ho cult. 4s in the compt. adjacent, the 5.5. under
Birch are well established. iMost are now suffering from lack of light and the Birch
will have to be thinned drastically. This will enteil the leossz of many 5.3.

The 3.P. areas have virtually failed. Theee are sedge covered and there are guite

a lot of whins spreading.

Action - As in previous compt., thin out Birch to help 5.3. Plough the sedge areas.
Worthwhile using a mechanical "Swipe" againet the whins?

COMPT 204a - 5.P./L.P./C.P. P72/76. Space furrow ploughed, apart from the northern
end, In this northern end(mainly L.P.), there are enouch trees to form a CTop.
Trees are yellow in some heather areas. The small pocket of 5.5. are being frosted
back but will eventually come away, and together with nat, regen. , older planting
ete., will cover the ground. The remainder of the area has been space-furrow ploughed
Moat of this is flat and sedge covered. Ploughing has certainly helped the trees.
There iz an awfual lot of browsing damawe, but by their colour ete., they should

gygniaaliy ﬁfﬂﬁgﬂ?ngut of this. There ate some lines completely dead at the north

Lt



204 a eont., - Thesze trees had been very tall at planting, only long dead stalks
remaining, The newly planted aresa does not conform to that on the map., This has been
altered roughly by pacing. Trees had all died in the two fenced no-plough areas.
Aetion = Nil apart from beating=-up the few plough furrs at the northern end.

DDMF@ Eﬁﬁ A - L.P.PT1KTE. Ko cult. The L.P. are growing out of the damage stage.
Yellow in Calluna areas. FPoor in the northern corner, btut not worth altering. A4 lot

of merub Hirch coming in. Meaptime the trees are growing well enough, in fact leaders
seem to be better under the Birch cover. (Less damage.)

Action = Wil.

COMPT 210 b - E.P.PTOIT1. Mo cult, Has been replanted since this. Seems to be now
mainly L.P. The trees are there, but even the mosat recently planied ones ar e being
browaed., Less damage in the small fenced enclosure.

Actoin - Nil asinece there ias a tree crop at close enough spacing. A long, long wait.

COMET 211b - 3.P.F71. No cult. Poorer even than 210. Very unsatisfactory. Just

the occasional tree.
Action = Tdiscuse, Possibly not worth taking a plough, Large stumps.

COMPT 221b - S.8.P73/74. No cult. 5.8, are doing well on this rich site. Some
beating could be done in the western half of the area. 5.3. are often best amongat
whine, juniper, or piles of hag, where presumably deer have found access difficult

and the trees have been sheltered by frost. Very little frost damage noted.

Action - Some beating-up could be done in the western half, say a hundred or two plant

COMPTS 288-229 - No cult., Apparently areas have been planted more than once,
Yaten or failed,
Action - Scrub cut whins, Pell more Birch, Space-furrow plough, Try 3,3.°7

COMPT ?ﬁjb - D.F.P75. WMo cult., G.F. as well as D,7. PFlants are looking well,
Very little damage. The Birch over-storey is too dense and will need thinning soon.

detion - Kil meantime,

C?HPT 236d - D.F.P75. Yo cult. Completely failed. Very good brackeny soil. Hore
Birch and one or two old 3.7, and scrub ocak could be removed.

Action - Hemove unwantdd over-storey, roplant direct with D.F. or Abies.

COMPT 246 - L.P.P76. MNo cult, Trees growing well. No damage. Young serub Birch,
Action - Wil, apart from slashing down the young Sirch.

CONCLUSTONS

) Regeneration problems there certainly are, since of the 165 plus ha looked at,
only 50 ha or 30% could be termed satisfactory. The remaining two thirds present

a sorry picture of either outright failure of the plants to survive, due to
vegetation competition and lack of nutrients, or so severas animalfbird damage, there
iz nothing left. Naturally the two are compounded,

Vegetation. Wherever there are dunes (sand/nutrient depesition) growth is good.
fowever these dune areas are often covered with broom which spreads rapidly,
smothering plants. To capitalise on the few good areas we have at present, several
will have to be looked at and a method of eliminating thie weed hammered out.(Swipe).
The major problem liees in the flat areas covered in sand sedge. Here the trees
?eem unable to survive although when soil-pits are dug one encounters pure moist
(Winter-time) sand as far as it is practicable to digi(Soil analysis comparizons,
flats wversus duneg)f These flate will have to be space-furrow ploughed. Only 9% of
the ground viewed had been ploughed, but this appears fo be the only solution with
the sedge areas despite having to cope with guite large stamps, coupled with the
danger of {oo much sand disturbance. Serub Birch is gverywhere a problem and the
gEgategnaumber of mature Birch we leave, more widespréad is seed dispersal with

¥ -'h-y AP & ¢ Cle]1T clir moutly &m.ﬁm,m,sz“.a 4..1;:-’; 271878 - aTaikeer .
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resultant unwanted scrub., The valie of Blrch for amenity and soll improvement _is
realised, but personally I would only leave isolated specimens of good form an
remove all others. This would also create worthwhile plough runs., Often trees,
ineluding pine, have been planted through these Birch over-storey areas and in no
time are suffering from lack of light, GExamples of areas requiring opening ap are
compt. 199 for pine, and 201/202 for spruce, but there are others. The snag with
opening up the over-storey is damage to the under-storey. (Ref, Calbin 27P&5 albeit
this was an 5.P, over-storey). Areas which could be space-furrow ploughed amnount
to some 53%3ha. Additional smaller areas could be ploughed, depending on their
proximity to one another, to economime on plough movements, Isolated emaller areas
are better left to the Birch, broom, and any planted trees that may survive.
Zeologieally, this will balance up the necessary drastie thinning of Bireh in the
areas to be ploughed, .

Animals/Birds. Deer, capercaillie, and hares are responsible, deer being the
woret culprite. There is no answer to this problem, apart from fencing to exclude
the animals, or a long walt and suecesaive beating-up. There are bird repellents,
and I have tried several te protect pines in Genetics progeny areas. These have
been only partly successful and as well as being labour intensivegin their
application, would be cost prohibitive on a large scale, (Research have spare
containers of "Monacol™ and a simple look-see trial could be laid down),

The first full forestry cycle, then, is now being completed in parts of Calbin,
and we find the obstaclea to establishment entirely different, In the first instance
the problem was primarily sand stabilisatiom, i.e. a protection forest, 'low that we
have realised the area’s potential we are thinking in terms of nutrition by artificial
means rather than by natural soil enrichment, legumes etec, We now have to cope with
inwanted vegetation; frosting due to felling coups (pooling), and the sedge sward
(lack of surface radiation); with possibly the bisgest obstacle created by the forest
itaelf, This is in providing a suitable habitat for herbivores, be they classed as

.t game, vermin, or whatever. Doubtless the obstacles to regeneration were already

familiar, but if nothing else, the present survey has proved that there are far too
many unsatisfactory areas in Culbin. If we rule ocut fencing, the only alternative
is to localise areas for planting and make these as -large as posaible, firatly to
facilitate ploughing to combat the vegetation/frost factor, to adept the gafety in
tree numbers maxim as regards browsing damage, and by repeated shooting hope to drive
the deer away from this part of the Forest altogether for several seasons 'till the
trees become established.

11 RPN .~

A.W. . wataon,
Torester,
Jan,'748.
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. Copy: Conservator East (S) Attn AC/FM
Hr G Bartlett, Research

» Mr S W R Stmﬂ\}ﬂ!— Copy of Mr Mayhead's letter endlosed.
Yia ¥x D B Fatergon
GJH/LE Culbin General
¥r ¢ J§ Mayhead
Forestry Commission 54,1/10M 85,2
Horthern desearch Jtation
[toalin 17 July 1978

Hidlothian EH25 95T

HITHOGEN FERTILISING AT CULBIN
Thank you for your mimute of 10 July,

\ 1. BESxperience to date at Culbin sugpests that we mist draw a orucial
diptinotion boetween CP sad &P, Fron fhigh Filler, and yourselves we have
very convincing data hbout the response of CF to ¥, and field practice
that has developed from this feels good, slthough I am the first to atuit
that ve have never found tho rescurces to monitor response as we would
like, In 1976 we put standard X on two compartmenta of PSY CP, ie pro-
thinning for the firet time, To casual observation the response is good
and if confirmed by more detniled survey and foliar analysis, have in mind
2 200 ha extenaion in BO/E1,

2y 4F is a different kettle of fish, ¢ bave not fertilised 3¢ since 1974
except whare it happened to get mixed up with extensive CF, Grounds for
thinking that P deficienay was not the couse of the appsrent lack of
response was, almost satdrely, 26/68 Maceulay, This is Hugh Miller's work
with a P28 etand on 15s (shingle) approaciing 155, fe found no response
to phosphata (or » 4o think of 158 ss one of the worst site types
although this particular stand is rather better than the type.

I migt agree that many of the SP look P deficient ond I have perhapa put
~ too mich confidence in one, slbeit most comprehensive, experimant,

3« This ia g lengthy preamble to the answer to your questions, which are:i-
i, Fo weihave not spampled SP in Culbin for F,

AN fﬂu- Tes, we will do so this October along the lines you suggest.

P

',‘ L H i Ooott
Bistrict Officer




