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V

E D I T O R I A L

W e are again happy to  begin our Editorial by recording the honours 
conferred during the year on Forestry  Com m ission men. The New Y ear 
H onours List announced the aw ard o f  the C.B.E. to  M r. W . H . G uillebaud, 
D eputy D irector G eneral, and  also the aw ard o f the British Em pire M edal 
to  M r. W. G. G ray, H ead Forester a t the Research N ursery a t K ennington. 
In  the K ing’s Birthday H onours List in June, the  C.B.E. was conferred on 
M r. O. J. Sangar, D irector o f  Forestry for England.

M r. Sangar, who gives an  account in this Journal o f  the activities o f  the 
European Com mission for Forestry and  Forest Products, has had  the honour 
o f  being elected C hairm an o f tha t body for the second year in succession, and 
will officiate in the same capacity a t the F ou rth  Session in 1952.

The Commissioners
We welcome M r. Stanley C. Longhurst, who was appointed a  Forestry 

Com m issioner in September, 1951. M r. Longhurst brings to the Com m ission 
a  special knowledge and  experience o f the tim ber trade which will be particularly 
valuable now that the State forests are contributing m ore and m ore to  the 
annual out-tu rn  o f  hom e grown tim ber.

The Commissioners holding office a t the end o f the year were:—
Lord R obinson, O.B.E. (Chairman)
The Earl o f R adnor, K .C.V .O . (Deputy Chairman)
M r. J. M. Bannerm an, O.B.E.
M ajor Sir R ichard Cotterell, Bt.
M r. J. E. H am ilton, M .C.
Mr. Stanley C. Longhurst, J.P.
M r. Lloyd O. Owen, J.P.
M ajor John Stirling o f Fairburn, M .B.E.
M r. W. H. Vaughan, O.B.E., J.P.
Professor J. W alton, F .R .S.E .

The Forestry Act, 1951
“ An Act to provide for the m aintenance o f  reserves o f  growing trees in 

G reat Britain and to regulate the felling o f  trees; to  am end the procedure appli­
cable to com pulsory purchase orders under the Forestry Act, 1945; and  for 
purposes connected with the m atters aforesaid” .

The above is the heading o f the new Act passed in August, 1951, the m ain 
provisions of which came into force on 1st October, 1951. Am ong the im portant 
measures contained in this Act may be m entioned: the duty o f the Commissioners 
to  prom ote the establishm ent and m aintenance in G reat Britain o f adequate 
reserves o f growing trees: the power o f  the Commissioners (who from  3rd 
January, 1950 were the felling licence authority  under the C ontrol o f Growing 
Trees (Felling and  Selling) O rder 1950 bu t who now derive that authority



vi
under the new Act) to  a ttach  conditions to  felling licences, Dedicated woods 
excepted, to  secure the restocking o f  the area felled, and also to  issue felling 
directions.

The A ct enables the m ore m odern procedure o f the Statutory Orders 
(Special Procedure) Act, 1945, to  be applied to compulsory acquisitions under 
the Forestry Act, 1945, resulting in a m ore expeditious and less expensive 
procedure for all concerned.

The H om e G row n Tim ber Advisory Com m ittee and  the Regional 
Advisory Committees, which were previously in being with the same functions, 
now become statutory bodies with a proportion  o f the members appointed after 
consultation with organisations representing the owners of woodlands, and 
tim ber merchants, and, in  the case of the Regional Committees, with organi­
sations concerned with the study and  prom otion o f forestry.

Obituary: Mr. A. L. Felton, O .B .E ., M .C.
We regret to record the death in July, 1951 o f M r. Felton, formerly 

Conservator, South East England. M r. Felton’s death is a great loss to his many 
friends and those who worked with him regret the passing o f  a cheerful and 
unfailingly kind colleague.

25, Savile Row,
London, W. 1.

December, 1951
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T H E  E U R O P E A N  C O M M I S S I O N  F O R  
F O R E S T R Y  A N D  F O R E S T  P R O D U C T S  

By O. J. SA N G A R  
Director, England

Initials are the fashion today, and  the above Commission is generally 
know n as the “ E .C .F. & F .P .” It is the child o f  F.A .O . and works in close 
collaboration w ith the Econom ic Com mission for Europe, o f which m ore 
anon. For F.A.O. which, being interpreted, means the Food and  Agriculture 
Organization of the U nited N ations, we have to thank President Roosevelt; 
in 1943 he foresaw that there could be no lasting peace unless all peoples o f the 
world had enough to  eat and decent living conditions; with this in mind, he 
convened the now famous H ot Springs Conference, and there it was decided 
to  start w hat is now know n as F.A .O . This organization actually got going 
in 1945; its aims are to  prom ote, for all m ankind, better standards o f living and, 
to this end, to conduct a world-wide w ar against w ant as an alternative to  a 
world-wide war am ongst nations. All members o f  the U nited N ations are 
eligible to join, and to co-operate in the elim ination o f waste, in increased p ro ­
duction, and in the wise distribution and utilisation o f the food and other 
products that they make available. The task is no easy one; in the last five 
years production has increased 5 per cent, and population  by 12 per cent., 
whereas, even initially, m any millions were below the true “ subsistence” level.

A t an early stage it was recognised that trees are one product o f the soil 
which is essential to the well-being o f m ankind, and that forestry m ust be an  
essential factor in any endeavour to realise the aims o f F.A .O . It was appreciated 
also that forests serve not only to  grow trees, as a product o f the soil, but that 
they also serve the com m unity in m any other ways such as the conservation o f 
m oisture and in reducing or preventing torrents and avalanches. Therefore a 
Forestry Division o f F .A .O . was set up, organized on the same footing as the 
other divisions such as Agriculture, Economics, Fisheries or N utrition. 
Following the general procedure, there are Regional Commissions which deal 
with local problem s or aspects o f general ones; these advise the local F.A .O . 
organization, which is in turn  responsible to  the F .A .O . Conference; the latter 
is world-wide, and orders the work which F.A .O . can undertake on the funds 
provided by member-governments.

We thus come to the European Com mission for Forestry and Forest 
Products— the “ E .C .F. & F .P .” as we will call it. This Commission is in a 
sense the Forestry Parliam ent for Europe. Its Fourth  Session was held a t Rome 
in October, 1951, and was attended by 33 delegates representing 16 member- 
governments, m ost of whom sent their D irectors-G eneral or the equivalent 
officer. The U nited K ingdom  delegations have in the past included the D irector 
General, M r. A. H. H. Ross, M r. J. R. Thom  and  M r. R. H . Smith from  the 
Forestry Commission and also M r. F. W. H olden and  M r. J. C. W estoby 
from  the Board of T rade; the writer has attended all four sessions and has 
acted as Chairm an for the last three. Discussions are confined to m atters o f 
long-term policy and o f technique. Questions o f economics and, m ore-parti­
cularly, o f current dealings in tim ber between European countries, are the 
function o f a separate organization known as the Econom ic Commission for
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E urope; its special Timber Committee does its best to arrange that each country 
gets its fair share o f European supplies of sawn timber, pitprops, etc.

Since its F irst Session, a t Geneva in 1948, the E.C .F. & F.P. has therefore 
concentrated on m atters o f Forest Policy, technique, and statistics necessary 
to  guide policy. On the latter point there is invaluable collaboration with
E.C.E. in a study known as the Timber Trends Study, which seeks to relate 
observed production with consum ption over a period of years, and therefrom 
to forecast the trend in the years to come. Such inform ation will help member- 
states so to order the afforestation and re-afforestation work they undertake 
that, subject to their own special conditions and requirements, the supplies 
grown will m atch the consum ption dem and; even thinning policies may be 
affected, i.e., whether to thin heavily and now produce pitprops and pulpw ood 
with a final yield o f quickly-grown wide-ringed timber, or whether to thin 
lightly in order to keep a larger reserve o f standing pulpwood and  pitwood for a 
longer period o f the ro tation, and ultimately produce sawtimber o f higher 
quality. In  this and other studies, great attention has been paid to  the 
avoidance o f duplication, and to securing the relative inform ation w ith the least 
work in the simplest and  m ost useful form.

One particularly interesting point as regards forest policy arose during the 
Third Session. F.A .O . had found that the governments o f many underdeveloped 
countries did not realise w hat forests could do for agriculture and  for general 
well-being; they also lacked guidance as to  the pattern  to  be followed in form u­
lating a forest policy. W ith this in mind, and on the recom m endation o f the 
W orld Forestry Congress a t Helsinki in 1949, F.A .O . drafted a basic scheme 
which endeavoured to reduce the essential principles to a “ Least Com m on 
D enom inator” , applicable throughout the world. On this draft they consulted 
the E .C .F. & F.P. and other regional Commissions, together with the Forest 
Services of the U nited States and C anada. In the outcome, the F.A .O . C on­
ference a t the end o f 1951 accepted and recommended to Governm ents some­
thing which it is hoped will strengthen the hands o f foresters and stim ulate and 
guide governments throughout the world in making the best use of their forest 
resources, whether actual or potential.

The Timber Trends Study is not yet complete, but preliminary indications 
are tha t throughout the world, and  especially in Europe, the pitwood and pulp­
w ood dem and is increasing relatively much faster than tha t for sawn timber, 
and  far faster than probable production; this situation has greatly influenced 
recent discussions on silviculture, and at least two European countries have 
already taken action to  discard or revise their traditional practices.

The im portance o f the production from  trees in hedgerows and  otherwise 
outw ith the forest proper is now appreciated, and  in this connection there is 
m uch attention to  poplar through the International Poplar Commission.

W ith the help of I.U .F .R .O . (the International Union of Forest Research 
Organizations) arrangem ents have been m ade to  facilitate the interchange o f 
seed and  plants; the latter is limited to plants for scientific purposes, but good 
progress has been m ade in standardising the testing, description and  authenti­
cation of seed on a commercial scale.

A rrangem ents have been m ade for full reports and quick notification of 
pests or diseases which suddenly make an  appearance or become m ore 
w idespread or virulent in any one coun try ; this is particularly im portant when 
two countries (such as Yugoslavia and  Austria) are no t divided by any m ajor 
physical feature, or when dealing with a  widespread and  fatal disease such as 
the Chestnut Blight. This disease is considered so im portant in the M editer­
ranean countries and in N orth  America tha t the F.A .O . Conference agreed to 
the setting up o f a special Chestnut Commission.
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On all sides there are the fam iliar com plaints o f public lack o f  knowledge 
and interest, and there has been m uch discussion on the subject o f publicity and 
education, but little progress has been m ade except as regards arrangem ents 
for the cataloguing and  interchange o f films.

Two other points deserve m ention; one is the study o f logging techniques 
and the training o f woods workers, the o ther is the control o f torrents and 
avalanches, together with soil-conservation. In both  cases it has been decided to 
set up sub-commissions; logging techniques and  training o f workers will include 
all forms of m echanisation and handling or conversion from  the standing tree 
to the product; already special descriptions and lists o f the various types of 
machines and tools have been prepared and issued to  m em ber-governm ents; 
illustrated descriptions are also given in Unasylva, the quarterly  publication of
F .A .O .’s Forestry D epartm ent. We in the U nited K ingdom  are not seriously 
concerned with forests as a means o f controlling avalanches and floods, but it is 
a  very different m atter in Switzerland, A ustria, the alpine regions o f France and 
in Yugoslavia; the attention o f the sub-commission will be concentrated upon 
such countries in the same way as there is already a special sub-commission on 
problem s peculiar to the M editerranean region.

In the E.C .F. & F.P. we all feel tha t year by year we are getting closer to  
grips with our com m on problem s, and m aking m ore and  m ore real progress 
tow ards their solution and tow ards helping one another. W hen foresters, 
m any by now old friends, from  sixteen or m ore European countries get together 
and  strive to reach some solution o f their com m on problem s and  to discuss 
their successes and their failures, as m uch good is done over the luncheon-table, 
perhaps, as in form al session.

There is one particularly refreshing feature one cannot fail to  note; the 
U nited K ingdom  is no longer the Cinderella am ongst E uropean fo re s te rs ; 
it is generally appreciated tha t since 1919 we have successfully tackled m any 
problem s o f a nature and in a way which has no parallel elsewhere in Europe, 
and  that the 1951 Forestry Act puts us, as regards legislation, in the first rank. 
Representative foresters from  countries with a reputation  extending back over 
a century o r two now frequently defer to British foresters for their knowledge, 
experience and accom plishm ents; it is good to  find tha t such is the case, and  to 
learn from  good friends and  colleagues from  other parts o f Europe th a t it is 
their earnest desire to come here and study w hat we have accomplished.

T H E  B R I T I S H  A S S O C I A T I O N  M E E T I N G  

A T  E D I N B U R G H ,  A U G U S T ,  1 9 5 1

By M. V. ED W A RD S 
Silviculturist, Research Branch

At the Festival o f Britain M eeting held in Edinburgh in August, 1951 under 
the Presidency o f the D uke o f Edinburgh, the scientific progress m ade in the 
last hundred years was reviewed. In  the Forestry section, the Chairm an, Sir 
Henry Beresford-Peirse, Bt., described w hat has been done in  this country, 
starting with the introduction of exotic conifers in the 18th century, the form ation 
o f  a State forest policy in the earlier part o f this century and  the recent develop­
m ents in private forestry organization. On the technical side he drew attention 
to  development in nursery practice, in afforestation technique and  to  recent 
genetical work. Professor Stebbing then m ade a survey o f the progress o f forestry 
in  the British Com m onwealth. His address was honoured with the presence ol
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the D uke o f Edinburgh and Sir Edward Appleton, Vice Chancellor o f the 
University, and he was given a special vote of thanks to m ark the term ination 
o f his work as Professor of Forestry a t Edinburgh.

The foreign guest o f the Section was Dr. van VIoten, D irector o f  Forest 
Research a t W ageningen, Netherlands, the well-known pathologist, who took 
p a rt in all the proceedings.

Among the m ain themes o f the meeting were the “ Thinning o f Young 
Conifer Crops” and  the “ Utilization of the Produce” . D r. William Reid and Mr. 
H ollingsworth o f the N ational C oal Board described the uses o f tim ber in 
mining, and the members later had an opportunity  o f descending a mine to the 
coal face and actually seeing how the tim ber is used. The desirability o f sm ooth 
props free of anything that can scratch is very obvious when crawling in a narrow  
seam, even as a visitor, but m uch more so for the miner using his tools in a 
confined space.

M r. C. W. Scott from  Princes R isborough described some o f the technical 
qualities and  uses o f thinnings. He pointed out that the optim um  rate of growth 
in m any cases is about four rings to the inch. Changing now to the silvicultural 
aspect, M r. Hiley dealt w ith the need for a definite basis for the grade o f thinning, 
and  Sir George Campbell, Bt., talked about thinnings under the rapid growth 
conditions in the W est o f Scotland and from  the private ow ner’s standpoint.

A t the weekend there were excursions to see the results o f different thinning 
grades in practice, carried out regularly and to fixed standards from  the time of 
first thinning, at Bowmont Forest, R oxburgh; and to see ploughing, extraction 
by chute, and  conversion to  pit props a t Loch Ard forest and the Glasgow 
C orporation woods at Loch K atrine.

The meeting then turned to  pathological subjects, and here Dr. van VIoten 
described his original researches on the relationship between Phomopsis pseudo- 
tsugae damage to Japanese larch and brashing, both as to season and m ethod. 
D r. M alcolm W ilson described the general history o f forest pathology and made 
special reference to recent work by M r. S. N. Banerjee on fungi causing swelling 
and  fluting o f the bole in Norway and  Sitka spruce.

A M E R I C A N  C O M M E N T A R Y

By C. A. CO N N ELL 
Conservator, North-East England

This account is intended to give a glimpse o f  America, its customs, habits 
and current thoughts, as well as touching on forestry m atters.

I  was sole United K ingdom  delegate am ong thirty-three persons 
representing twenty-one nations on a training M ission sponsored by the United 
N ations O rganization and presented by the U.S.A. Forest Service. The 
subject was forest fire protection. M ost o f the delegates were forest officers, 
bu t some were in allied professional jobs such as forest engineering and forest 
insurance. Seven o f us were English-speaking by birth, the others by tuition 
previously taken or obtained on the trip— this gave rise to much fun and some 
em barrassing m om ents, especially when broadcasting.

New York
M y first glimpse o f America was in the very early morning, 5 a.m . to be 

precise, when the street lamps on the waterside boulevard of Brooklyn outlined 
the route to  M anhattan  and  the skyscrapers of New Y ork City. The dawn broke
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as the Queen M ary crept up the H udson River to Pier 90 and the gradual 
emergence o f the fam ous New Y ork w aterfront out o f darkness into full 
brilliance of August sunshine within forty-five m inutes was quite breath-taking 
and a fitting prelude to the wonders o f a fantastic country.

We docked about 8-30 a.m. and I had until 10 p.m. tha t day in New 
Y ork. After seeing the City as a  whole from  a taxi and  on foot, and visiting 
the places one is expected to “ d o ” , such as Times Square, G rand Central Park  
Rockefeller Centre, F ifth  Avenue and  42nd Street, I decided tha t I had  seen 
enough.

N ight train took me to W ashington, D .C . The sleeper on this occasion 
was exactly as seen on the films and I ha lf expected to  see M ack Sennett 
walking down the centre aisle with dozens o f heads popping ou t in sequence 
from  behind dark brown twill screening curtains o f upper and  lower berths. 
Later in the tour I travelled on Transcontinental Lim ited trains and had a very 
com fortable room  with washing facilities, toilet, bed, and  a ir conditioning. 
The feeding facilities on these Lim ited long-distance trains are excellent, but 
prices run high. I considered I had  reached the ultim ate in expense when 
breakfasting on the train to Asheville in N orth  C arolina—for a slice o f  melon, 
a bowl of cornflakes and milk, and  a glass o f  milk, I paid  the equivalent of 
8s. 9d. M ost o f us drank milk regularly instead o f coffee or Coca-Cola. Tea, 
o f  course, is not tea by English standards and everyone avoided it.

Washington
W ashington—w hat a lovely city— the finest I have seen in Britain, Europe 

and  U.S.A. It has no skyscrapers; it is spacious, clean, w onderfully planned and 
full o f interesting buildings which the Americans call historic but which, by 
our standards, are new-born! Between the W hite House and  the Treasury 
is an open space with a wonderful variety o f native American hardw ood trees, 
mostly oaks, and here I often paused for five minutes to play with the innum er­
able grey squirrels. They are quite tam e and five or six will congregate round 
you, even climbing up your trouser leg to take anything edible from  the hand. 
Presum ably because these squirrels are adequately fed by the public and the 
fallen acorns, no dam age whatsoever is to  be seen on the very many trees. 
I think the secret o f W ashington’s beauty and charm  comes from  its m odernity 
It has been planned, designed and built to  avoid all the undesirable features so 
glaringly obvious in cities o f the Old W orld. The Capitol struck me as rather 
m ore impressive than our Houses o f Parliam ent, largely because the siting is 
m uch m ore spacious. In fact the vista from  the Capitol to  the Lincoln 
M em orial some two and a half miles in length and a furlong wide struck me as 
the finest in my experience.

I was able to explore W ashington thoroughly, as the Forest Service H ead­
quarters are here and the M ission started and ended in these H eadquarters, 
eight days in all being available to  us.
North-West Pacific Region

Leaving W ashington, we flew some 2,200 miles westward across the 
C ontinent and started our forestry proper in the N orth-W est Pacific area, 
known to the Forest Service as the “ N orthern  Rocky M ountain  Region” . 
O ur tour here embraced the States o f W ashington, Idaho and M ontana and 
consisted o f living in two woodland camps and travelling out from  them  in 
lorry or coach.

The forests here are entirely coniferous, the main species being Pinus 
monticola, P. ponderosa. P. contorta, Pseudotsuga taxifolia, Larix occidentalis, 
Abies grandis, Tsuga heterophylla and Thuja plicata. The terrain is m ountainous 
and studded with large and small lakes.
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F orest fires are chiefly caused by lightning and because o f their often lazy 
development in gullies and steep-sided valleys are not easily or rapidly spotted 
through an observation post system. Hence the development o f aerial detection. 
A flight by single-seater plane is m ade at fixed intervals, often two-hourly, and 
contact to base is by radio. The fighting force is generally airborne, the men 
being known as “ smoke-jumpers” , parachuting down in num bers from  two 
to  twenty. They are m aintained as to supplies and reinforcements also by 
parachute m ethods, and eventually find their way back on foot to a point 
where transport can pick them up. W hen the fire develops into a long and 
arduous affair, likely to last longer than three days, for instance, long-term 
supplies are sent to badly-accessible parts by mule-train, though food continues 
to  be provided by air-drop.

We stayed a week at a mule rem ount depot in M ontana and had everything 
dem onstrated. The mules are sent anything up to three days journey by road 
by special Forest Service mule transporters (m otor lorries) before starting off 
as a mule “ string” up the m ountain. A train  consists o f nine mules, one pack 
horse and one packer, who rides the horse, an old-stager, docile and  canny. 
The capricious young mules are at the end o f the train and have to conform  to 
discipline! I saw a fully-loaded mule train wending its way slowly but w ithout 
any hesitation up a wooded m ountain side that I could climb only on all-fours.

The actual extinction o f fires in these parts is based on felling the burning 
trees, or perim eter ones, and earthing them over, within a narrow  perim eter 
earthy base line m ade either by man-power (15 to 20 inches wide) or by T .D . 18 
bulldozer (blade width). I t is incredible w hat can be done by a shovel and axe 
as the sole tools, and we certainly can learn a lesson from  the Americans on 
how to m ake earth  take the place of water.

The organization behind aerial detection, smoke-jumping, mule trains and 
so on is very large and very costly. A t M issoula in M ontana a complete airfield 
outfit is m aintained by contract with a charter firm and against the executive 
offices is located the “parachute loft” , dealing with the folding, repair, storage 
etc. o f personnel and cargo parachutes for a num ber o f N ational Forests, some 
10 million acres o f them. Here, too, are available on instant call throughout the 
danger season sixteen smoke-jumpers with thirty m ore within one ho u r’s reach. 
Each smoke-jumper is responsible for his personal gear, a necessary safety 
precaution, and the plane goes off with the appropriate cargo packs which 
follow down on their own parachutes after the smoke-jumpers have jum ped. 
A spotter goes on each mission and it is his responsibility to choose the dropping 
zone, jum ping height, and to gauge the right m om ent for jum ping. He seldom 
jum ps himself on such occasions but is, o f course, an “ old-hand” at the game, 
now too old for the intense physical efforts called for from  the smoke-jumpers. 
A twenty-five-mile-per-hour wind is an absolute bar to jum ping, while even 
velocities o f ten to  fifteen miles per hour are too dangerous under certain 
circumstances. A  smoke-jumper never jum ps from  below 1,000 feet, norm al 
altitude is 1,200 to  1,500 feet, but cargo chutes are dropped from  much lower 
heights and message canisters free-dropped from immediately above treetop 
level. On the day of all these dem onstrations our party, forty in all, lunched 
off ho t soup, ho t m eat, potatoes and peas, fruit salad and hot coffee, eaten 
from  paperware with expendable plastic cutlery, all dropped in two containers 
from  one plane which was based sixty miles away. The meal was a standard  one, 
taken at random  from  aerial stores, heated up, and despatched.

The Rem ount D epot, some twenty miles west o f M issoula, is a village 
and organization in itself, providing ten mule “ strings” . The Forest Service 
have built the whole place and now employ muleteers, veterinary people, 
m otor mechanics, cook, domestic helps, etc. and also run an 8,000 acre farm 
adjacent to provide food for the mules— the whole a costly item.
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The com m unications system, the fram ew ork into which everything else 
I have mentioned is pieced, consists, in the N orthern  Rocky M ountains Region, 
o f 11,000 miles o f telephone line and 700 radio stations, the latter having a 
capital value of three and  a half million dollars (equivalent at current exchange 
to 1.24 million sterling). Im agine the value o f this one type o f equipm ent 
alone in the ten Regions com prising the U.S. Forest Service, and even then 
there has to be added the value o f that belonging to the State Forest Services, 
which cover much m ore forest area than tha t belonging to the Federal Service, 
and one gets some appreciation o f the scope o f  fire prevention work in the 
U.S.A.

Enorm ous as the build-up may seem to us here, and o f course quite 
unthinkable as a pattern  for Forestry Commission development, it falls into 
proper perspective when viewed against the wealth being protected. One third 
o f America is clothed with productive forest, 720 million acres to be exact, 
and o f  this 180 million are in the charge o f the U.S. Forest Service. M ost o f 
this forest is not producing increment to  capacity, so assuming a very m odest 
annual increment per acre o f 75 cubic feet o f really good tim ber (the Americans 
leave the poorer stuff) at even an English price o f 2s. 6d. per cube standing, the 
national annual income to the U.S. Forest Service is just on 1,700 million 
pounds sterling! One can then afford to spend m oney on relevant m ethods o f 
protection, whereas in the U nited K ingdom  the m inim um  costs o f running 
similar m ethods would be uneconom ic com pared with even our income in the 
year 2,000 a .d ., which, based on the same assum ptions, m ight give the Forestry 
Commission a notional figure o f 38 million sterling. M oreover the m ethods 
are not applicable to British forestry circumstances in general. One wants a t 
least 1J million acres of forest in one block to make an aeroplane patrol w orth 
while.

So, farewell to Region 1 with its 28 million acres o f Forest Service forests 
and another 25 million in different ownerships, all coniferous and all looking 
exactly the same when viewed from  17,000 feet in an aeroplane! G oodbye to 
the 17 Forest Supervisors, the 104 Rangers (D istrict Officers), the 4 Research 
Centres and 6Experim ental Forests and “ N o Fires!” to  their chief, Pete H anson, 
Regional Forester a t M issoula.

Across the Continent to Chicago and the Gulf of Mexico
“ The N orth  Coast L im ited” , luxury tra in  o f the N orthern  Pacific railroad, 

took us the 2,000 or so miles from  M issoula, M ontana, to  Chicago, climbing up 
to Butte (5,490 feet), a town built over an underground of countless mine shafts 
and tunnels o f what is believed to be “ the greatest mining cam p on earth” . 
C opper is the main product, but zinc is also produced in quantity, together with 
interm ixed gold, silver and lead. F rom  Butte the track dropped to the 1,000 foot 
general level o f N orth  D akota  and M innesota and then w ound its way south- 
eastwards through W isconsin to the m eat-packing terminus. All this took two 
days and two nights, and gave us a chance to  see m uch o f the vast stretches 
devoid o f trees but intensively m anaged for arable and stock farming, between, 
roughly, the Yellowstone N ational Park  and Lake M ichigan.

H alf a dozen o f us had a quick glimpse o f Chicago from  a taxi, decided we 
did not like the City and, m ade our way on foot along the only attractive part, 
the boulevard flanking Lake M ichigan, to  the world famous M arshall Field 
N atural H istory M useum. Here we wandered am ong fascinating exhibits o f 
wild life from all over the globe, o f relics from  ancient Egypt, and  o f m arine 
fauna o f the Seven Seas. Outside, as we hurried along about lunchtim e to the 
airline office the tem perature was around 40 degrees, so we had on pullovers, 
overcoats and gloves. L ittle did we realise th a t we were in America, the land of
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vast distances, extremes o f climate and the ubiquitous airplane, and that in five 
hours we should be gasping in a tem perature of 96 degrees, but so it was.

O ur Constellation, after routine stops a t St. Louis and Memphis, touched 
down at New Orleans carrying a party  of Forest Officers as near naked as 
decency allowed. The G ulf of Mexico was bright with the bluish tinge o f con­
tinuous forked and sheet lightning, the air was heavy to breathe, and the faces of 
the negro porters glistened with sweat. Then came blessed relief—three hours 
in a fast moving coach with all windows wide open. And so we arrived at our 
Southern headquarters, the Edgewater G ulf Hotel, a super luxury place with 
every m odern device including, Yes! Heaven be praised, full air-conditioning in 
the bedrooms. W hen I entered my bedroom , it was beautifully cool and 1 
knew I would sleep peacefully. Out o f curiosity I slipped down into the 
courtyard— time, m idnight—tem perature, 96 degrees. We were in “ the deep 
South” , right enough!

The Southern States
The forest fire problem  in the States of Mississippi, A labam a and Georgia 

is entirely different from  that in Region 1. Fires are entirely man-made, w ith a 
large element of incendiarism arising from a deep-seated antipathy to forestry, 
which is thought to be inimical to agriculture, and particularly to cotton p ro ­
duction. Detection needs to be im m ediate; attack is relatively easy in this 
slightly undulating country; varied and dense ground vegetation calls for a 
different fighting technique from  snag fires. So there is no aerial organisation, 
instead, detection is by a network of observation towers, attack is on four 
wheels, and fire-fighting concentrates on encircling the conflagration with a 
fire-trace, manually or mechanically formed, and thereafter counterfiring from 
it.

The Fire Index meter for these parts is a “ rate-of-spread” meter, whereas 
in the Rocky M ountain Region it is an “ inflammability” meter.

The predom inating and m ost valuable species, which once covered the 
deep South as virgin stands, is Longleaf (Pinus palustris). (See Photo 1). W ith it 
are the other commercial tim ber trees, slash, loblolly and shortleaf pines 
(P, caribaea, taeda and echinata respectively). Although oak is the climax 
type on these poor sandy soils it is generally scrub and worthless. (See Photo 2). 
W hen the pine forest is removed the oaks predom inate and prevent pine from  
coming in, especially where fires are frequent. Once established, the oaks are 
hard to eliminate. There are two common species of “ scrub oak” , black jack 
(Quercus marilandica) and blue jack  (Q. cinerea). Ordinarily these are found in 
association with the commercial oaks, red, white and post, which however 
do not develop into good trees on these sites. The oaks are killed by girdling, 
and also by cupping and poisoning with am m onium  sulfamate to prevent heavy 
suckering. The assistance thus given to pine regeneration is supplemented in 
places by planting.

A typical hardw ood brush understorey in slash pine stands contains 
yaupon (Ilex vomitoria), gallberry (Ilex glabra) and wax myrtle. A wildfire 
through the crowns o f such a stand on a day o f high fire danger would 
certainly result in heavy m ortality among the pines and resistance to control 
would be high. But such dense underbrush can be killed by controlled burning, 
effected under conditions of heavy overcast o f cloud with light misting, wind 
velocity up to eight miles per hour and twenty four hours or so after a good rain. 
Yaupon, 15 feet high, has been killed by such a controlled “ burn” w ithout 
damage to slash pine trees less than 10 ft. high.

Fire is also used as an instrum ent of silviculture for eliminating the 
inevitable Brown Spot (Scirrhia acicola) on longleaf pine in heavy grass “ rough” .



NUMBER TWENTY-TWO 1951 9

Controlled, or “ prescribed” burning, to  use the official designation, is done 
when the longleaf seedlings resulting from  natural regeneration are two years 
old. The fire burns off the pine needles and the grass, thus eliminating the 
disease and vegetational com petition; relieved of these two burdens the naked 
pine stem with its sturdy bud, both resistant to  a quick-passing fire, develops 
phenomenally and a good plantation results.

A m ajor forest industry in these parts is tha t o f “ naval stores” production. 
The name is a carry-over from  the days o f w ooden ships, and  denotes production 
o f turpentine and rosin from  longleaf pine resin. After about twenty-seven years 
o f age the trees to be thinned are tapped for resin. A typical stand would have 
102 trees per acre, 4 inches and  up in breast-height diam eter over-bark, of which 
17 trees would be m arked for tapping. There would be an average of 27 faces 
per acre, since trees 12 inches diam eter and over have 2 faces. 2-face trees have 
a bark bar of 4 inches between the faces, which may have a depth  o f  18 inches 
the first year and 17 inches each o f the rem aining 2 years. After this cupping 
for three consecutive years the trees are felled and cut into the products for 
which they are best suited, sawlogs, poles or pulpwood. Each face is chipped 
(i.e. bared to induce resin flow) by a new m ethod developed by the U.S. Forest 
Service, whereby only the bark and cam bium  layer is rem oved from  the tree 
and the streak stim ulated with a fifty per cent, solution o f sulphuric acid. 
A bout 32-34 streaks per year are put on each face, at intervals varying from  
7 to  14 days. The old m ethod of chipping with a w ood-hack gouged out some 
o f the wood and im paired final utilisation, but the bark m ethod has little effect 
on the commercial value o f the trees, if cut soon after cupping.

This “ naval stores” utilisation is profitable. The Forest Service lets out 
the cupping rights m uch as we sell our thinnings standing. The norm al income 
is 8 |  cents per face per year. The average yield is 22 cwts. o f  gum per 1,000 
faces per season and the gum sells at 22 dollars per cwt., delivered distillery. 
The Forest Service then sells the trees standing and I saw one contractor felling 
these thinnings after three years of cupping, peeling and converting into pitwood, 
transporting to  M obile (A labam a’s large port on the G ulf) for shipping to 
Belgium!

One day was devoted to  going over a variety o f wood-using factories 
in  M obile, an industrial city about the size o f Coventry. A “ naval stores” 
distillation plant, a telegraph and  transm ission pole depot, a veneer mill 
and a paper mill were visited. The last m entioned was the m ost impressive. 
This mill, one of the five in the deep South and o f the twelve in the U.S.A., is 
owned by the International Paper Company and  turns ou t prodigious quantities 
o f brown and white packaging paper. The annual consum ption is 320 million 
cube per year (the United K ingdom  felling quota  for F .Y . 52 is 33 million cube) 
and part o f the ou tput goes to  a m anufacturing section o f the factory which 
produces 30 million paper bags every day o f a five-day working w eek! Bevies 
of immaculately dressed young women were tying up bundles o f 100 bags. 
I noticed that in the time taken to tie neatly but swiftly the 100 bags, the next 
100 were produced by a relentless and untiring m achine which printed, pasted 
and  folded the paper unwinding from  a 3 foot diam eter roll. Incidentally this 
Paper Com pany owns about eighty-five per cent o f  the forest land needed to 
m aintain its requirem ents of wood on a sustained yield basis, and has a forestry 
staff o f  197 graduate Forest Officers. Their main job , as tha t o f m ost forestry 
people in the States, is to keep fire, and pigs where appropriate, out o f the woods, 
which then regenerate adequately.

In  working northw ards we passed m any co tton  fields, generally sheltered 
by woods which showed signs of wildfire dam age in the past. The cotton  growers 
believed the devastating cotton weevil, which can decimate a co tton  crop, was
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produced by and developed under forest conditions and could only be controlled 
by forest burnings. Hence the wildfires. This belief still persists am ong the 
older generation, but education by the Forestry Service is having the proper 
effect on the younger people.

The Appalachians
After the Mission had been accomplished, those of us from  Europe did not 

depart to our hom elands as did all the rest, but were taken by the Forest 
Service back to  W ashington via the Appalachians, which stretch from  N orth  
Carolina to Virginia and present a wonderful picture of varied hardw oods 
with conifers a t the higher altitudes.

Based on Asheville for three days, we were taken first to the famous 
Biltmore Estate o f the Vanderbilts, about six miles out of the town. Here 
Gifford Pinchot was the first Forester, 1892-95, and his successor D r. C. A 
Schenck started the first forest training school in 1898. I was particularly 
pleased to see this property, for it was the only example shown to us o f an 
integrated agricultural-forestry undertaking as we know it here in Britain. 
Joy o f joys, I saw silviculture being practised in our m anner; for instance, 
properly stocked conifer stands properly thinned. We had exciting conversations 
with the Biltmore Estate Forest Officer on increment, thinning grades, choice 
o f species, vegetational types and the co-ordination o f labour as between the
3,000 acres of woodland and the enorm ous dairy farm  o f three times that size. 
Gifford Pinchot’s ghost still walks to  some purpose! O f fire protection here 
there is nothing to record—the integrated husbandry virtually eliminates risk.

But to return to  the A ppalachian M ountain Range, we m otored on a 
Sunday to the southern end, the G reat Smoky M ountains N ational Park. Here 
were hundreds of Americans enjoying the m ost exhilarating view from a 
beautifully laid-out car park at something m ore than 5,000 feet elevation— peak 
succeeding peak, clothed in the dark green o f conifers, with warm sheltered 
and enticing slopes and valleys between, brown, golden and altogether colourful 
from  a variety o f hardw oods.

There followed what was to me one o f the highlights of the whole trip, 
the journey along the Blue Ridge Parkway. This is a superb m otor road running 
from  the G reat Smoky as near the ridge o f the Appalachians as possible, on the 
eastern side, and stretching for 465 miles, to the Shenandoah N ational Park in 
Virginia. F rom  Asheville to  the next town, Roanoke, is 241 miles—along we 
sped through forest on both  sides, never a hamlet, never a shop, just one 
petrol station, and the loopway to M ount Mitchell. This is the highest peak 
in America east o f the Mississippi River, and one can stand on the absolute tip, 
elevation 6,684 feet. All around are conifers, Picea and Abies, and there is a 
magnificent long-distance view eastwards on to  the plains o f N orth  Carolina 
and  Virginia.

The coach trip o f a little over 420 miles on this day brought us to a small 
pleasant town in W est Virginia, Elkins by name. It has a Forest Service 
Supervisor’s Office and is central for a large area o f semi-derelict hardw ood 
forest which is being regenerated partly naturally and partly by what we would 
call planting through coppice. There are oaks, beeches and, m ost stately o f all, 
the Yellow Poplar (Liriodendron tulipifera). This tree is grown in m ixture and 
pure, and I saw blocks of pure Lirioclendron five acres in extent, the boles clean 
and  straight for 100 feet, plus a 40 foot crown. The breast-height diam eter 
was 20 to 24 inches and the age rather m ore than 50 years. I was entranced 
by this tree, which one sees in the United Kingdom  only as short-stem m ed 
branchy-headed ornam ental specimens. It is highly prized in W est Virginia 

for its lum ber.
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Elkins is fam ous in the State for its annual Forest Festival, the fifteenth 
o f which was held in 1951 a fortn ight before my arrival. The Festival is 
dedicated to the developm ent o f W est V irginia’s ou tdoor recreational facilities 
and designed to proclaim  the states scenic beauties to  the four corners o f the 
nation. The forest queen, Silvia, and  her glam orous retinue are chosen each 
year from  am ong the young women o f the township.

W est Virginia is ha lf a forest State and half highly industrial; soft coal, 
chemicals and steel figure high up in the industrial out-turn, while ten million 
acres is the extent o f the productive woodland. Incidentally I saw the oddest 
coal train in W est Virginia tha t I have ever seen, 2 steam  locom otives pulling, 
2 pushing and  3 in the middle urging on the others!

This State has a good fire prevention record. In  1907 there were burnt 
1.7 million acres; this was before any protection was practised. So effective 
has been the fire prevention work o f the Federal and State Forest Services that 
the average loss for each year o f the last five has been only 240 acres—surely 
a wonderful achievement with 10 million acres a t risk.

After this it was W ashington, New York, the “ Queen M ary” , Southam pton 
and  my desk in Briar H ouse a t Y ork, mercifully em pty through the efforts o f 
a wonderful staff.

So “ Farewell” to the Americans, a charm ing people, probably the m ost 
enthusiastic in the world, certainly the hardest working am ong the free nations, 
and w ithout question very tim ber-m inded. I f  they practised silviculture as they 
practice fire protection there is no saying w hat their w oodland potential would 
produce for the W orld.

A T O U R  O F  D A N I S H  F O R E S T S

By J. T. W ILD A SH  
Forester, South-W est England

(M r. W ildash took part in the D anish tour arranged by the Royal Forestry 
Society o f England and Wales, which took place in the sum m er o f  1950).

11th September, 1950.
Plant Breeding Station of the State Forests, Humleback

The Plant Breeding Station was started in 1946 as an independent 
institution under the state forestry service. The daily m anagem ent is under the 
charge o f H. Barner, D eputy Superintendent, who led the party  on the short 
tour. Dr. C. Syrach Larsen is attached to the station as Adviser. The object 
o f the p lant breeding station is to supply the state forests w ith seed of the best 
quality from  known trees o f  the finest provenance.

Seed Plantation of Hybrid Larch
This area was the first visited and was approxim ately two acres. The 

trees were spaced at twelve feet apart and each alternate row was o f European 
larch graftings all taken from  one tree o f known fine form. The rows between the 
European larch were planted with Japanese larch seedlings o f know n ancestry.

It is intended to collect the cones from  the European larch, and in fact 
1£ kilos have already been collected, although the plot was only p lanted  in 1946. 
I t is intended to lay out seed gardens for all species eventually, and  the trees 
encouraged to breed cones early for the purpose o f starting sample plots. 
Uniform ity o f  trees is no t essential in a seed garden, and in fact this plot was not 
uniform . The necessity o f placing these seed gardens in an area where there is 
little fear o f  pollination from  outside sources was stressed.
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Seed Plantation of Ash
In this seed plantation of ash 1,000 plants were grafted in 1946, or 

budded in 1945, and planted in the area in the spring of 1947 at a spacing 
approxim ately 13ft. x 13 ft.

D r. Syrach Larsen said that ash has this peculiarity: some trees are male, 
some female, and some both male and female. The trees in this plot were 
laid out thus: 13 female plants were in 2 rows and 13 male plants in 2 rows 
next to them. The area should start seed production at 10 years old. This plot 
was established on soil which was really not ash soil, as by doing this the trees 
were encouraged to seed earlier. Artificial means were also resorted to such as 
bruising bark, root pruning and semi-ringing. Dr. Larsen said that the seed 
from  young trees was as viable at 15 years old as it was from  a tree m uch older.

Beech Plots
A beech plot was also seen from various races. The races can easily be 

picked out at this early age, about four years old. The possibility o f raising 
beech of superior form  was discussed and the great advantages which would 
accrue therefrom. The early thinnings o f beech could possibly be elim inated 
and much wider spacing could be resorted to, with a possibility of planting 
between the beech a crop o f more value as thinnings.

In  the same area were seen what is called “ tree shows” . These areas 
were planted with various species with a view to selecting individuals from 
known races for establishing tree gardens for seed production.

D r. Larsen discussed the possibilities o f breeding further hybrids which 
might be useful in the forest but said that he had never yet been able to cross 
artificially, Norway spruce w ith Sitka spruce.

Inspection of Main Buildings of the Plant Breeding Station
M r. Barner said that the m ost im portant trees to D anish forestry were 

not natives, and even with beech the D anish strains were not necessarily the 
best to grow. It was therefore im portant to  find the right strain, and to do 
this it was very necessary for the Research Staff to work in close contact with 
the forest staff who were in a better position to  select the correct strains. Having 
decided on the strain, it was the Research Staff’s job  to breed it in sufficient 
quantities to supply the State Forestry Service. The deciding factor a t the present 
time as to  the am ount of seed sown is the degree o f seed available from  either 
D anish trees or from seed dealers, who have not in the past been reliable enough 
to supply the type of tree seed the forester wants. Therefore the seed station 
was founded with an object o f supplying seed of the finest strains to the State 
Forestry Service for all their requirements. So far it has been found possible to  
store conifer seed up to five years. Both tem perature and hum idity have to be 
strictly controlled and the humidity is controlled at 6 per cent, o f dry weight 
o f the seed and the tem perature at + 4 °  to 6° C. The seed is stored in air-tight 
containers m ade o f glass after it has been “ de-winged” . It is m ost im portant 
that no damage is done to the seed in de-winging as any damage will detract 
from  the viability. A very small variation o f tem perature and or hum idity can 
greatly influence germination.

The im portance o f being able to trace the source o f the seed when emerging 
from the seed stores was obvious and a description o f the stand, soil, climate, 
etc. is recorded for each batch of seed. Also graftings are followed with identity 
numbers o f each batch together with their full history.

The kilns for seed extraction were seen. The cones are usually heated 
to 40° to 50° C. and it is m ost im portant to  dry the cones prior to  extraction 
and heating. Kilns were electrically heated with a therm ostatic control and the
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heating was going on at the same tim e as the cones were in the drum s for 
extraction. On being taken from  the drum s the seed was de-winged by an 
electrically driven m achine driving soft brushes which cleaned the seed.

The seed was stored in three large refrigerators a t a tem perature o f +  4° C. 
in glass containers labelled with the origin etc. o f the seed. C obalt paper is 
used to find the hum idity and calcium chloride to regulate it. Also a chemical 
was mixed with the seed to check fungus. The necessity o f soaking the seed 
prior to sowing was stressed.

Nodero State Forest District 
Provenance Experiments with Larch

The two plots we saw were o f Polish larch and  Scottish larch. Age 
approxim ately twenty years old standing about nine feet apart over a ground 
vegetation o f grass. The Polish plot, which was o f good form  and free from  
canker, had been thinned three times, and it was proposed to  go on thinning 
it every two to three years. It was proposed to under-plant with beech after 
the next thinning. The larch o f Polish origin was far and away better than the 
Scots origin larch. The Scottish larch showed some signs o f canker and was of 
very m uch inferior form and growth. It was noted tha t one or two fine stems 
in the Polish plot had been half-ringed to endeavour to  encourage seed 
production.

Norway Spruce Natural Regeneration
This regeneration was about twenty years old. I t was extremely dense 

and very small being eight to ten feet high. Next to  this was an area o f planted 
N orw ay spruce 15 years old, which had outgrow n the regeneration tha t was five 
years older and looked m uch healthier. The question naturally arose as to why 
this was the case on w hat appeared to be identical soil and within 20 ft. o f each 
other. The supervisor showed the party  a soil pit which showed that the humus 
was approxim ately 8 to 9 inches deep and his explanation was that the natural 
seedlings did not grow very m uch until their roots reached the mineral soil; 
hence the check.

The party  was not convinced by this explanation as it did not appear that 
the ordinary planting spade would in fact place the tree within reach o f the 
mineral soil by an “ L ” notch, which was the m ethod employed, and were 
inclined to think that the very heavy stocking o f the natural regeneration was 
the cause o f too m uch roo t com petition. The next area we saw, however, con­
vinced us all that the supervisor was right.

This area held a very heavy stocking o f  N orw ay spruce. So heavy in 
fact that the trees were touching and about 2 ft. high. A lthough it would have 
seemed the height o f folly to plant this area w ith the same species such was the 
case. The whole area had been planted six years ago w ith the same species 
about 5 ft. x 5 ft. The planted trees stood out four or five feet above the 
regeneration and dem onstrated clearly tha t the supervisor was quite right in 
his theories and that the mere fact o f putting a planting spade into the soil 
and making an “ L ” notch was enough to give the little extra cultivation needed 
to  start the trees. It seemed to the party  that deep ploughing prior to a seed 
year would have ensured the natural regeneration a good start, but it seems 
that bulldozing and ploughing are by no means a standard  practice in D enm ark.

Self-sown European Larch
This area was self-sown about 1863; it is now about 90 ft. high and standing 

at 40 stems per acre. It is extremely fine larch. There is a third generation o f 
European larch near this area which shows no prom ise at all being o f bad
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form and cankered. There is also a useful understorey o f N orw ay spruce. 
Abies grandis and Lawson cypress about 20 ft. high and providing a good 
ground cover.

12th September 
Soro Academy Forest District

Soro Academy is an independent institution under the control o f the 
M inistry of Education and the forest m anagem ent has been under the super­
vision o f N. B. Ulrich, D irector of the State Forestry Service, since April 1st, 
1948. The area is 6,400 acres of which 4,600 acres are forest. The forest area 
is divided into 12 forests around the town o f Soro. Since December, 1927, 
it has been m anaged by Superintendent F. Lorenzen.

The forest stands at approxim ately 100 ft. above sea level and about 20 
miles from  the sea. I t is slightly undulating, hilly towards Soro and rugged 
towards Susaa. The soil varies from  a good m ould on calcareous m arl to 
heavier clay, and is physically good. The annual mean tem perature is 45° F. 
and for the period o f growth from  M ay-Septem ber it averages approxim ately 
57° F. The num ber of days in the year when frost occurs is high—approxi­
mately 100 days in all. Late spring frosts are severe and require special measures 
to com bat them. The annual rainfall is 22 inches.

The principal species grown is beech which shows a good growth and the 
average m ature height reaches 114 ft. The form  o f the beech is satisfactory. 
Beech in the old forest is no t very satisfactory with regard to quality.

Vindelbro Skov*
130-year old Beech

This area of beech is about 130 years old and standing at about 80 to 100 
stems per acre. D uring the summer o f 1948 the area was fully cultivated by a 
Rotehoe for natural regeneration and after the m ast fell the area was again 
cultivated with the same implement. In the summer of 1949 a stocktaking 
showed a stocking of 27 seedlings per sq. metre, (about 25 per square yard). 
It is proposed to remove the rem ainder of the m ature beech over a period of 
20 years depending largely on the dem and for timber.

Beech Regenerated Twenty-five years ago
This area was regenerated naturally in 1925. A cleaning has been carried 

out three or four times in the pure beech areas and five or six times in the areas 
where the ash has appeared in groups. I t is proposed to thin in favour o f the 
ash which is good in form  and shows no sign o f canker. There is a crop now 
o f about 4,000 stems per acre where as originally there were 400,000! The 
crop shows great promise.

140-year-old Beech
On an area o f very fine beech 140 years old, the height m easured in 1945 

averaged 117 ft. I t has been thinned six times between 1910 and 1950 and at 
present there stands 6,800 cu. ft. per acre. N atural regeneration of beech and 
ash is found over a considerable area.

This is the highest beech stand at Vindelbro and is a very fine crop but 
according to Prof. G ron it has been underthinned and has smaller crowns 
than is considered desirable. In Prof. G ron’s opinion the aim  o f clean stem 
should be about 50 ft. and he stressed that half the total value o f the tree is in 
the bottom  25 feet. Every effort should be m ade to encourage rapid girth so

*Skov is the usual D anish  w ord fo r a  wood.
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he advised early and frequent thinning. He frequently stressed tha t beech is a 
necessity to D enm ark both  for shelter belts and  soil im provem ent and  also 
as public opinion dem anded it. He also stressed tha t beech should only be grown 
where it will regenerate naturally  and  should never be planted.

The soil profile as taken from  a sample pit showed 2 ft. o f m edium  heavy 
loam, 1 to 6 ins. o f m arl and mainly chalky clay below 2 ft. 9 ins. In m ost people’s 
opinion it was an ideal beech soil. A sh in places had grown well with the beech. 
In this forest the soil is generally heavier than  N odero and the forest floor 
corresponded m ore nearly to our own w oodlands. N ettle and dogs mercury 
were abundant, but the party  rem arked on the alm ost to ta l absence o f brambles 
and briars.

Bromme Skov
A rea approxim ately 741 acres; established on soil which was considered 

too  poor for farm ing in the year 1800. D uring a hurricane in  1934 about
982,000 cu. ft. o f tim ber fell in the course o f 2 hours, and  a sim ilar am ount fell 
as an afterm ath o f the storm  in the following year. As a result o f  this a very 
large part o f  the area is covered w ith p lantations 10 to  15 years old.

A soil p it was inspected and  it was seen that the soil was light w ith 4 ins. 
hum us, 18 in. sandy loam  and  below, sand. A t one time it appears there was 
a sign o f a plough pan but this did not appear on the soil profile and  presum ably 
was not a serious trouble. The frost danger was evident on this area and  we 
were told that Fomes annosus was serious, as is generally the case in D enm ark 
on old agricultural land.

Scots Pine Provenance Trial
This area o f Scots pine was o f various races. The Scottish strain (possibly 

from  G ordon Castle) showed promise, but was by no means exceptional and 
was a fairly heavy branching strain. The Scots pine o f G erm an origin was 
very poor. It was stressed with these sample plots how necessary it is to duplicate 
your plots many times, as small differences in climatic conditions and soil 
tem peratures give very varying results.

60-year-old Douglas Fir
A  very fine crop. On this soil it is an extremely profitable tree to  plant. 

The trees stood at 170 to  the acre and  it held approxim ately 4,400 cu. ft. to the 
acre. The annual increment is 212 cu. ft. per acre. The origin o f this plot was 
possibly from  D unkeld seed. The average height is 90 ft. The professor stressed 
the difficulty o f finding the correct strain o f D .F . and said that in his opinion 
the D artington strain was the best. A discussion followed as to the best tree 
to  mix with Douglas. It was generally agreed that it was difficult to obtain 
mixtures o f Douglas fir as it out-grew m ost other species. This particular plot 
was originally a m ixture o f Norw ay spruce and  Douglas fir.

Vester Skov
Silver Fir

A stand o f forty-year-old Abiespectinata  was seen. This area was originally 
planted at 2,400 to the acre, but two-thirds became covered with Chermes. 
The Chermes was at its worst a t 15 to  25 years old, but the stand survived the 
infestation and was thinned every year and then every 3rd year. I t  has 4,000 
cu. ft. per acre approxim ately and the annual increm ent is 302 cu. ft. per acre. 
Some regeneration was seen but as the roe deer is very prevalent in these woods 
its chance o f survival was slight. Abies pectinata is a great success on Jutland. 
It is fairly free from  fomes and is wind-firm. It can be grown on a 90-year 
ro tation  and succeeds best where the rainfall is a t about 20 ins. per annum.
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Red Oak
Provenance experiments with red oak (Dutch) and common oak sown in 

1910. A fine crop of Q. rubra 60 ft. high with a diam eter o f 8 inches at breast 
height. It had been thinned many times and fenced against roe deer. The 
stocking was approxim ately 2,000 cu. ft. per acre. The yearly increment is about 
112 cu. ft. per acre. It was observed that the epicormics had persisted to a certain 
extent. On poor soil Quercus rubra had proved to be better than pedunculate 
oak.

September 13th 
Bregentved Forest District

The owner o f Bregentved is C ount Christian M oltke who is M aster o f the 
Royal H unt and the woods are m anaged by C onservator T. Jagd. The area is 
approximately 7,410 acres which is divided into 30 m inor forests. Conservator 
Jagd has looked after these forests since 1919. The site is level and drainage is 
difficult. The whole area is subject to spring frosts. The annual rainfall is 23 
inches. Soil is clay o f varied character with a high water level. The top soil 
is thin with a thin humus layer overlying it. This all overlies a stiff clay. The 
annual increment for the district is estim ated at about 105 cu. ft. per acre and 
the annual fellings a t present are about 84 cu. ft. per acre.

Objects of Management
“The object is to build up a standing stock of biologically and economically 

well suited species so that a relatively large wood capital will stand accumulated 
in such a form that a reasonable annual yield may be expected. A t the same time 
reserves will be in hand in an easily realizable form  to meet any extraordinary 
dem ands.”

Among the features characteristic o f the silviculture at Bregentved may be 
m entioned the wide use of overhead cover, the perm anent species o f tree being 
established under old forest, or under a catch crop. This is done to obviate 
the damage due to spring frosts, the heavy growth o f grass and the great tendency 
to  stagnation o f growth in entirely cleared areas.

Bregentved specializes in oak culture and the system favours a large num ber 
of stems per acre in its early stages followed by light thinnings at very frequent 
intervals, normally every two years. The practice of sowing direct is m ade 
simpler by the complete absence of squirrels and rabbits.

Grevinde Skov
Norway spruce under Beech

Norway spruce 16.8 acres, planted in 1925 under the shade o f old beech 
with 2 +  2 plants spaced at 3 ft. 3 ins. x  4 ft. The old beech was felled 
successively from  1929 to 1935, and many Christmas trees have been removed 
from  the area. The stocking is 7,000 cu. ft. per acre and the quality is very fine. 
I t now stands a t 2,000 stems per acre. It was stated by our guide that Norway 
spruce can stand m ore shade than grass, and it is advisable to keep a fairly 
heavy shade to keep down the grass; the beech cover was originally 90 ft. high.

Oak sown under Beech
Oak sown in 1944 with acorns from Bregentved. The m ethod o f cultivation 

and development o f crop was typical o f this forest. The old beech forest was 
thinned to  give sufficient light. This entailed thinning the cover crop to 150 
stems per acre. The cover crop, incidentally, was o f a very fine quality and about 
90 ft. high. Following the removal o f some o f the cover crop the ground was 
fully worked with a disc harrow  draw n by a horse and the drills m ade by hand 
w ith a pronged hoe with 4 ft. between the drills. Acorns were sown a t a rate of 
446 lb. per acre, and the ground between the drills was harrow ed for the first
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4 years. The stocking was dense and the grow th good but not exceptional, 
being about 5 ft. high. W hen we saw this area the stems o f cover crop had  been 
thinned down to 60 to 70 per acre and we were told the rest would be removed 
next year on the high ground. The cover crop will not be removed from  the 
frost hollows for another three or four years. Oak mildew was prevalent on 
the crop, but we were told that the oak tortrix  is not prevalent in D enm ark 
generally. It was proposed to thin this area at a height o f 15 ft. which the crop 
should attain  at an age of about 15 or 16 years from  the time o f sowing.

Removal of old Beech from Areas Underplanted with Norway Spruce
This was an interesting area of N orw ay spruce planted in 1942 with 2 plus 

2 plants under the shade o f old beech. The over-storey o f  beech was in the 
process o f being felled and  it was quite am azing the slight dam age th a t was done. 
Each tree averaged 130 cu. ft. and was felled tow ards the m ost open part, or 
with the bu tt towards line o f extraction. This done, a winch tractor pulled the 
tree out whole w ithout any lopping being done at all and  the trim m ing was 
done on the ride. We saw very little evidence o f damage caused either by felling 
or tushing.

Beech under Norway Spruce
A beech plan tation  established under the shade o f  40 year old Norway 

spruce. It was planted by putting 1 to 3 plants in hoed plots in 1928 a t every 
16 ft. and the provenance was Czechoslovakia. The shade trees were cut 
over the years 1940-47 and the beech thinned at the age o f  15 years old in 1943 
and thereafter every 2 years to  date. Again no sign o f dam age was seen as the 
result o f extracting the N.S. In D enm ark the Czechoslovakian beech is extremely 
highly thought of, and many fine plots o f this provenance were seen. It was 
noticed that beech o f this provenance has the branches at a large angle to  the 
leader and that old branches died out well, and very few trees were rough.

Ny Skov
Abies Grandis plot

A very impressive stand o f Abies grandis planted in 1926 with 2 plus 
2 plants spaced at 4 ft. X 4 ft. with 50%  interplanting o f  N orw ay spruce. The 
latter, however, have now been rem oved entirely in thinnings. Height 60 ft. 
Stems per acre 350. Q .G .B .H .= 6 £  ins. Stocking is 3,400 cu. ft. per acre,
and the annual increm ent during the last 6 years is 448 cu. ft. per acre. The 
stems have been pruned up to  30 ft. on account o f the ready sale o f foliage 
in Copenhagen, and also because the tim ber will ultim ately be used for veneer.

It was noticed some o f the stems showed signs o f  cracking in a lengthwise 
direction. C onservator Jagd said that this was due to  the drought o f 1947 and 
was not due to frost as it occurred during the summer.

14th September 
Excursion to the Odsherred District

The Odsherred State Forest D istrict is the last rem aining o f the Royal 
“ R ytter” . These estates were crown lands that for about 100 years from  1660 
were set aside for the m aintenance o f national cavalry regiments. The District 
has been an adm inistrative unit since 1661. D uring the period 1780-1820 the 
forests were segregated from agricultural land and dedicated to silviculture. 
Some o f the areas, particularly in the western forests were not, however, planted 
until about 1840.

The to ta l area o f the district is 4,325 acres, about 3,900 o f which are 
wooded. I t  consists o f 10 forests, the smallest o f 95 acres and  the largest 727
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acres. The climate o f the region is very dry and windy, with an annual rainfall 
o f 19-3 in. All the forests are located near the coast and there is little spring or 
night frost. The leader o f the tour round this forest was Skovrider E. Bentzen. 
H e said that, on account o f the low rainfall, roo t com petition in underplanted 
areas is very great. In this forest it is possible to clear fell and regenerate by 
p lanting and sowing. The norm al m ethod is the strip method.

Cattle Grazing in Conifer Plantation
This area had  had a novel treatm ent as far as m ost of the party  were 

concerned and therefore provided substance for a great deal o f discussion. 
The crop is a m ixture o f D .F . and E.L., but it was not so much in the crop in 
which the interest lay but in the treatm ent from  the first year. Cattle were let 
in to the plantation when the plants were 2 to 2 \  ft. high, and allowed to crop 
the grass which was profuse in this area. We were told by M r. Bentzen that as 
long as there is plenty o f grass there is absolutely no fear of the cattle eating 
the trees, and a cleaning is effectively carried out with no expense and to the 
benefit o f the cattle. The growth on the trees was excellent, the height being 
12 ft. The grazing must be watched very closely.

Old Oak
This stand of oak at 165 years old was probably the m ost magnificent and 

inspiring seen on the whole of the tour. The trees were standing at approxim ately 
20 per acre with an average Q.G .B.H . o f 28 in. I t was estimated that the crop 
stood at 1,800 cu. ft. per acre o f more. The height averaged 84 ft. and the stems 
were beautifully clean and straight. An understorey o f beech had regenerated 
itself and stood about 30 ft. high, with some ash.

Stokkebjerg Forest
Beech Sample Plots

This area was o f the m ost magnificent beech and consisted of two sam ple 
plots which have been measured since 1852. The volume per acre now stands 
in one plot “ M ” at 5,600 cu. ft. per acre and in the other plot “ X ” 6,440 cu. ft. 
per acre. The yearly increment m easured since 1852 has averaged 174 cu. ft. 
per acre. Plot “ M ” has a B.H.Q.G. o f 21.7 inches and averages 113 ft. high, 
the other plot “X ” , 112 ft. high. These plots are m anaged by the Research 
Branch and the form  o f the trees is truly magnificent. It is proposed to  graft 
from  these trees for the purpose of establishing seed gardens. The trees stand 
at about 50 per acre. (See Photos 3 and 4).

AnneSjerg Forest
“Park Beech”

The party  was taken to this particular spot for the purpose of seeing w hat 
are called “ park” beech. I t was not a t all what is known by a “park” area in 
this country. The beech were magnificent and the view we saw will be 
remembered by m ost o f us for evermore, y /e  stood at the top o f a slight rise 
in the ground and looked towards the sea, a distance o f perhaps a quarter o f a 
mile. The beech overhead to left and right were 107 ft. high with a Q .G .B.H . 
o f 21 ins. and standing a t 4,600 cu. ft. per acre. To the left and right were small 
lakes and the sea was visible through the trees in the distance. It was a beautiful 
day and it illustrated very well how a beech wood can be both  practical and o f 
extreme beauty.

September 15th 
The State Deer Park, Copenhagen

This park  is the largest in D enm ark and is governed by a Com m ittee of 
which the D irector o f State Forests, M r. Ulrich, is a member. The area o f the
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park is 2,400 acres and contains therein m any fine old oak and beech. Some o f 
the beech are known to be 250-300 years old and some o f the oak up to 800. 
W ithin the precincts o f the park no cars are allowed, but people are allowed to 
walk through, take bicycles or drive in a horse and trap  or ride. The com m ittee 
very kindly allowed the buses of the touring party  to go th rough; we were the 
first vehicles through the park  for several years. In spite o f the great age o f the 
oak and beech there were m any fine trees to delight the forester.

There was one particularly fine stand o f beech covering some five or six 
acres. The many open spaces in the park  were covered sparsely with old 
haw thorns and there was a fine grow th o f green grass.

The Park was first fenced in 1675 and  now  contains approxim ately 1,700 
fallow deer and 300 red deer, as well as an unstated num ber o f roe and Sika or 
Japanese deer. Each year 700 deer are shot, and  some fine heads have been 
recorded from  the red deer; some 22 pointers are am ong the herd.

General Observations
Beech Silviculture

A lthough near the northern limit o f beech some very fine stands were seen. 
Generally throughout D enm ark beech is planted as the public dem ands it, and 
the results leave little to  be desired. It is the policy to  plant beech a t a m uch 
closer spacing than is the custom  in this country, and to  thin earlier and m orer 
often. Also sowing beech direct is practised with good results. G reat stress is 
laid on the origin o f the plants, and this applied to other species as well. The 
norm al spacing for planting appears to be about one foot apart with 4 ft. between 
the rows. One year seedlings are com m only planted, but we never saw beech 
planted w ithout overhead cover o f some sort. Norm ally it is the natural crop 
to succeed oak, and in its early years it is nearly always a second storey to oak. 
It is commonly the practice to  intersperse larch am ong the beech stands, o r 
sometimes ash on suitable soils, and some magnificent larch were seen growing 
under these conditions. The rate o f grow th does not appear to be greater than  
in this country. R abbits are non-existent and squirrels scarce, so the estab­
lishm ent by natural regeneration or by planting is m uch simpler. Also the 
absence o f fences when the crop reaches the underplanting stage and the removal 
o f  overhead shade m ake the process simpler and  cheaper. In some areas 
planting is greatly preferred to natural regeneration m ethods, and  plantations 
were seen which dem onstrated clearly tha t the planted areas were o f better 
grow th and form  than the naturally  regenerated.

Oak Silviculture
It was commonly the practice to  sow oak direct with the object o f a very 

heavy stocking for the first few years. Usually thinnings were started a t 15 years 
or when the crop had attained a height o f 15 ft. thinned every two years for 20 
to  30 years and then three-yearly depending very largely on the development 
o f the crop.

The practice o f m aintaining two storeys o f oak from  the same crop I should 
think is unique. Leaving suppressed trees to  form  ground cover and to  assist 
in eliminating epicormic grow th is very noticeable in the D anish oak woods 
and  at first sight detracts from  the appearance o f the stands. The principles 
laid down for good oak culture were:—

1. S tart thinnings early from  a heavy stocking
2. Thin when 15 ft. high
3. Thin every 2 or 3 years
4. Develop large crowns
5. M aintain understorey and do no t cu t suppressed trees
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The Danes manage to establish extremely fine plantations o f oak from what 
we would consider not very promising conditions. The soil is generally lighter 
than is considered ideal, and the rainfall is very light. They have the advantage 
o f  several hundred years of forest conditions, and have evolved a technique 
most suitable to their climate and soil.

Miscellaneous

It is nowhere the practice to prune conifers unless they are wanted for very 
special purposes. The establishment of seed gardens seems to me to be a great 
step towards first class stands. The failure of the Scots pine was rather a surprise 
to  me and no plantations were seen o f any great worth. European larch and 
Japanese larch both do well in D enm ark and so does Douglas fir; considering the 
low rainfall this is surprising.

Roe deer are a pest in Denm ark and the only fences seen in the woods 
were occasional ones erected to exclude these animals. Fomes annosus is fairly 
com m on but mainly we were told on land which had at some time been under 
the plough. It was not common in the old forests. Larch canker is not bad in 
the European larch plantations and generally European larch can be said to  be 
a success in D enm ark, provided it is from a good strain. Several people rem arked 
on the lack o f bird life in the woods; buzzards were seen on two occasions and 
magpies and jays often. H ooded crows are com m on and also jackdaws and 
rooks. M allard were seen on occasions on the ponds.

The extent to  which the Danes use every small piece of usable ground 
was very pronounced. On the train journey from  Esbjerg to Copenhagen there 
seemed to be hardly an acre wasted. The small woods o f sometimes an acre 
or so were planted with Norway spruce, o r larch. The cows grazed the fields 
to the roadside and except in parts o f Ju tland hardly a hedge or fence was seen. 
The farms are small and one o f the m ost striking things is the absence of 
machinery. Horses are used m uch more than they are here and the dun-coloured 
D anish horses and red cows are a feature of the countryside. Very few tractors 
were seen and only two combines were seen at work though harvest work was 
still in progress.

The kindness and hospitality o f the D anish people was exceptional and 
every facility was given the party  to see as much o f their country as was 
possible.

D E N M A R K  D I A R Y

By. J. A. B. M A CD O N A LD  
Silviculturist, Research Branch

The visit actually began on 18th June, 1951, when the car left Copenhagen 
a irport. I t  was a m emorable drive, my first for a long time on the right hand 
side. The rain was torrential and as we got into the city there was a perfect 
welter of neon lights and reflections. All the time, Dr. Syrach Larsen kept 
up a flow o f m ost stimulating talk about forest genetics in Sweden and Denm ark, 
but I was altogether too dazzled and unfortunately cannot now recollect much 
o f it.

19th June:
The Danish State Forest Seed Centre

In  the m orning the day began by visiting the seed centre for D anish Stale 
Forests at Humleback. This completely new Institute is under the direction of
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a young m an, nam ed Barner. He was chosen by Syrach Larsen when still a very 
promising pupil at Hnrsholm and his job  is to  supply the State Forests w ith seed 
of the best possible quality for each particular district. D istrict Officers notify 
their requirem ents annually in kilos per species, and also send prelim inary reports 
to the D irector of the Seed Station forecasting probable seed supplies in their 
district. Later on in the season a team  o f young men from  the Station m ake 
a survey o f seed stands and form  a closer estim ate o f the am ounts likely to  be 
forthcoming.

In due course the seed centre makes, or a t any rate assists in the seed harvest. 
They are equipped with jeeps and special ladders and climbing appliances. 
All progeny testing is carried out in the nursery which surrounds the Station.

Forest seed control is not yet as highly organised as in some other countries, 
but it is rapidly improving. Seed stands have been labelled “A ” where trees 
are o f very good form  and type and in addition have been proved to yield progeny 
o f extra-norm al quality. In a “ B” stand, the only other grade recorded, the form 
o f the parent trees may be very good or excellent but progeny not sufficiently 
satisfactory. I was shown an efficient little stand description form.

The Station itself is equipped with two very up-to-date seed extraction 
kilns, both supplied with warm air from  a car-type ho t w ater radiator, and 
circulation is m aintained by a ro tary  fan. The smaller o f the two kilns is for 
very special small seed lots. This small kiln cost 8,000 D anish crowns (£400) 
and the larger one a little more.

Seed extracted works out at two shillings per hektolitre (or 9d. per bushel) 
o f Norway spruce cones. Before being kilned the cones are air-dried in a well 
ventilated loft. Extracted seed is dressed and cleaned very m uch as usual, but 
storage is given very special attention.

A neat little refrigeration plant in the m ain cellar m aintains the low 
tem peratures necessary in each o f four storage cham bers, each cham ber 
being separately controlled by a therm ostat.

For “ easy” conifers, which include pines and Norway spruce, tem perature 
was m aintained at four to six degrees centigrade. Barner said they were satisfied 
tha t complete uniformity o f tem perature over the year is very im portant, and 
certainly more im portant than  actual tem perature. Com m on silver fir is one of 
the difficult species both  to dry and to  store. They are a t present drying it down 
to 12% humidity and storing it at — 4°C. All other seeds are dried to 8%  
hum idity before storing. Seed drying is done very simply by packing the bags 
o f seeds into the kiln and blowing air through at 25 to 40 degrees C. Each 
refrigeration cham ber has a fan to keep air moving therein. So far as I could 
gather the whole cold storage equipm ent cost £1,000, but costs of running the 
plant seem to be exceedingly small.

O f the four cold chambers three are approxim ately 3 metres x 2 metres x 
2 metres and one is 2 metres x 2 metres x 2 metres—in all about 1,500 cubic 
feet.

For storing the seed, Barner pointed out the shocking am ount o f space 
left when round bottles are used; something square m ust be found. In addition 
to storing State Forest Service seed, storage space is provided for seed m erchants 
at 3 crowns per kilo (l/4d . per lb.) for the first year and 2 crowns per kilo p.a. 
(lOd. per lb.) thereafter.

There was no time to inspect m uch o f the progeny testing ground in the 
nursery which surrounds the Station, bu t Larsen did take me to  see one seed 
plantation near the entrance where grafted European larch o f specially good 
strain are planted line about w ith good Japanese larch in order to supply 
high quality hybrid larch seed.
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H arsholm  Arboretum
D r. Larsen took  me straight from the Seed Station with its progeny testing 

grounds to this A rboretum  which is an extension o f the original, fam ous, but 
ra ther restricted A rboretum  a t Charllottenlund near Copenhagen.

Items o f particular interest were:
1. Scots pine grafted in 1937 now about 15 ft. high and producing a heavy 

crop o f  cones alm ost annually.
2. Sitka spruce x white spruce crosses growing vigorously, but not likely 

to  be so good as pure Sitka spruce.
3. A  very good Sudeten European larch x Japanese larch cross.
4. Polish larch grafted in 1946 on Siberian larch stocks which were 5 to 

7 years old, the grafting having been carried out 5 ft. above the ground.
5. Trees raised by grafting from  the finest Japanese larch in D enm ark 

with a beautiful light branching habit.
6. A triploid European larch.
7. G rafts from  a famous m other tree, the “ Thinghus” larch, considered 

one o f the best in D enm ark.
8. G rafts from  a fine comb-type Norw ay spruce, the parent tree being 

150 years old.
9. A  1934 cutting of a snake type Norw ay spruce now over 12 feet high— 

an ugly thing, but growing vigorously.
10. Lovely Douglas fir from a fine 30 year old tree in Professor G ron’s 

forest in Jutland “ Linsa Vesterskov” N o. V661. This tree is believed to  be 
Phaeocryptopus-immxmt. Branches are particularly densely needled and the 
needles o f a fine blue green shade.

11. Plants raised from  controlled, self-pollinated Scots pine seed had 
produced poor small trees com pared with very good cross-bred plants alongside.

12. N orw ay spruce V49 m other tree x different fathers, alongside self­
pollinated V49—all 1946 seedlings. Plants from  one cross are 3 ft. high, from 
another cross 2 ft. high while the self-pollinated trees are only 1 foot high.

13. Vigorous triploid alder 28 ft. high alongside grafting off a tetraploid 
alder o f very bad  type.

14. The famous larch crossing series was then inspected. It was a little 
difficult to  see this properly on account o f the luxuriant growth.

15. I then saw oak graftings and
16. immediately afterwards took two photographs o f a small p lantation of 

Norw ay spruce raised from cuttings which are all shooting exactly together. 
This was a m ost rem arkable sight as normally a Norw ay spruce plantation shows 
shoots at all stages o f development.

17. I tried to find out whether the form  o f propagation (i.e. cutting or 
graft) was likely to have any perm anent effect on the form  of the tree. To 
begin with, cuttings seemed to be m uch finer and far more symmetrical while 
grafts are definitely asymmetrical and o f extraordinary vigorous growth with 
heavy needles. Neilson pointed out that the cutting was struggling against 
an insufficient roo t system while the graft was living on an abnorm ally good 
one; he felt sure that there would be m uch less difference obvious within a few 
years.

18. The difficulty in making Abies species grow into a proper tree form, 
from  grafts and cuttings, was mentioned. I had  heard o f this long ago at Royal 
Botanic G arden, Edinburgh.
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19. I took a photograph o f the wide range o f progeny from  one self­
pollinated hybrid larch tree. All sorts o f forms and shapes from  the European 
to the Japanese appeared to be present. This is a fam ous experiment.

20. The 1937 larch crossings were then examined. These are now  m ost 
impressive, being up to 50 ft. high. The cross E uropean larch x L. gmelinii 
and the ordinary hybrid larch are biggest and best. I t was interesting to note tha t 
the pure Japanese is the smallest in height o f the series but that pure European 
larch are tall nice trees being offspring o f one o f the best larches in D enm ark. 
The L. gmelinii x Japanese larch cross when self-pollinated produced very small 
progeny.

21. A hybrid between European larch x W estern Am erican larch (L . 
occidentalis) which is a triploid, produced seed, but only one seed out o f 500 
lived. I t produced a very fine tree with big, open scaled cones.

22. Progeny o f a very fine single stemmed clone o f Thuja (with short 
horizontal branches) propagated in 1942/43 was seen alongside very m uch less 
upright types.

The Forest Nurseries
On leaving the A rboretum , but before leaving H ersholm , we went first to 

have a rapid run through w hat m ust be the m ost extensive Forestry M useum 
in the world. It is actually a perm anent H unting and  Forestry Exhibition and is 
housed in two enorm ous, beautifully tim bered buildings. These were built in 
the spacious times as riding school, stables, coach house and barn. F rom  the 
way in which Syrach Larsen knew about everything it was no t difficult to  see 
that he had been one of, if not the, prim e moving forestry spirits. Actually the 
Exhibition booklet which I got is written by him. W hat interested me m ost were 
the ancient ploughs and other massive machines, some o f which had been used 
to form  the earliest heath  plantations in Jutland.

The Old Botanic Garden
It was a fitting climax to a m em orable day to  walk leisurely am ong the 

specimens in the old Botanic G arden and to  hear from  Syrach Larsen’s own 
lips the stories o f m any o f the classic examples o f conifer propagation. F re­
quently there were m ost interesting little broods o f progeny beside an old parent 
to  illustrate the story. I think w hat took my fancy m ost o f all were two 
European larches o f queer forms which for m any years had  grown only hori­
zontally across the ground. These he had  produced many years ago from  the 
curious, m ore or less horizontal tip o f an oldish tree when one authority  had put 
the phenom enon down (as m ost o f us would) merely to  exposure above the 
normal level o f shelter. Larsen’s father had voiced doubts and his son had 
quietly put the m atter to  test.

20th June:
Jutland, Ranpboel Forest

Arrived at Vejle in Ju tland  about 9 p.m . and went to see R anpboel 
Forest. The area, which is on light soil, lies some fifteen miles north  west o f the 
town and  has a m ean annual rainfall o f 15 inches. The forest contains a great 
deal o f very large old spruce and com m on silver fir. One excellent tall stand o f 
silver fir was 67 years old and contained 430 cubic metres per hektare, the in­
crem ent being about 15 cubic metres per annum . Spruce and silver fir regenera­
tion was everywhere, but it was adm itted tha t this was by no means generally 
utilised for the next crop. The forest officer com plained tha t D ouglas fir was 
difficult to  raise because o f Phaeocryptopus attacks. I t was alm ost night when we 
left the forest.
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21st June:
Vejle Town Forest

In the m orning we first passed through Vejle Town Forest—a large one— 
where there is some very fine beech. I thought that it would be well w orth­
while trying seed from  these trees in north  east Scotland.

Before reaching the heaths I asked about Fomes, (it had been so bad  when 
I was in Ju tland  twenty years ago). A pparently the disease did not continue 
to  increase at the rate anticipated. Lofting feared, however, tha t there was a 
good deal o f evidence to show that Fomes was worst in Norway spruce after 
full ploughing and complete deep cultivation had been given. U nder these 
circumstances he was afraid that about 30%  were attacked. He thought the best 
final results w ith spruce were obtained with much less intensive cultivation, 
that is to  say when the m odern double m ouldboard plough is used w ith a 
subsoiler attached to plough furrows about five feet apart, and no further discing 
etc. follows. U nder these circumstances he thought that the Fomes attack came 
down to something between 5%  and 10%. Planting distances are at about four 
feet within the furrows.

Forests on the Jutland Heaths
N ear N orth  Snede at a little private forest which has a Danish name meaning 

D og’s Head, we entered the true heathlands and inspected the first plantations. 
In  this region the heaths are on a very poor deep glacial sand. I had already 
noticed the white spruce hedges separating the fields, and also hedges o f 
Sorbus intermedia which have increased in popularity since 1930. Furtherm ore, 
the plantations had a white spruce shelter belt surround. W ithout this belt it is 
fairly certain that Norw ay spruce at any rate would have been blasted badly 
and might even have failed.

The first plantation had been planted in plough furrows in 1930 and was 
an unusual mixture of Japanese larch, Sitka spruce, Norway spruce and erect 
m ountain pine. The Japanese larch immediately caught the eye because o f its 
rem arkable health and vigour. The mixture, which was complex and intim ate, 
not in bands or groups, had obviously been given some attention but not a great 
deal, nevertheless almost every species was generally doing well. Only in one 
or two spots was it observed that the Japanese larch had disappeared. The 
exact reason is not known but obviously local conditions had been more difficult; 
possibly it was wetter, m ore peaty or the Calluna had invaded m ore rapidly. 
In these m ore difficult spots only the m ountain pine had developed, although 
it too had suffered a certain am ount o f failure. Although the large block o f 
pure Norway spruce nearby had gone into a very severe state o f check during 
a period o f drought years, it was rem arkably interesting to find that the Japanese 
larch, Norw ay spruce, Sitka spruce and m ountain pine mixture had escaped 
damage from  the same drought. Lofting feels sure that the beneficial effects o f 
Japanese larch on the soil conditions are provided earlier than any benefit 
from  m ountain pine.

N earby I saw Sitka spruce which had grown splendidly—far better than 
Norw ay spruce—for twenty years, now being suddenly and heavily attacked by 
Hylesinus mecans. The typical damage rem inded me at once o f the curious 
resinous flow from the bark which I have seen before on Sitka spruce butts 
a t Cum longon and elsewhere in Scotland. I had  never heard it suggested, 
however, that this or any other beetle had anything to  do with the resin flow 
there. Lofting believes that when a very vigorous tree is attacked the resin 
flows strongly enough to  exclude the beetles, but when m ost trees are attacked 
in this dry region the beetles soon get the upper hand; apparently they entirely 
ring the tree which subsequently dies. W here Sitka is dying out as a result o f
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H. mecans it is being replanted by Japanese larch in deep screefs and is to some 
extent supplem ented by Sitka spruce regeneration. 1 took a colour photograph 
showing H. mecans damage.

A 32-year old m ountain pine/N orw ay spruce plantation alongside, showed 
the Norway spruce to  be doing very well indeed. There is some doubt as to 
the exact form  o f the original cultivation, which may well have been more 
intensive than was given to the four-species m ixture m entioned above. In a 
block nearby were some very coarse coastal Pinus contoria with extremely 
long branches. Looking beyond the m ountain pine/Sitka spruce shelter belt od  
the windward side of the plantations was a m edium  quality Calluna heath. Some 
hundred yards away appeared to  be a young Norw ay spruce planting looking 
rem arkably yellow, but am ong it there could be seen a few double rows of good 
healthy Pinus contorta; in addition there was a vigorous Japanese larch/spruce 
plantation behind.

Further along the road I was interested to see fine vigorous roadside 
belts o f pure Japanese larch partly used no doubt as firebelts. Beyond were 
considerable blocks of pure Norway spruce which were yellow and not a t all 
vigorous. Some o f these p lantations had been underplanted with Prunus 
serotina and Amelanchier florida\ the latter was doing well. Lofting believed 
that some of these shrubs and also a small shrub which he had seen in Holland, 
were capable of improving the soil under Scots pine.

Palsgaard Forest
Just before noon we reached this famous heathland forest which I had 

visited previously in 1930; it has been managed by M r. K irkgaard since before 
that time and owes much to his care. On the outskirts we saw beech, oak and 
silver fir strips which are m ore than shelter belts, and which K irkgaard 
established not only to .provide a windfirm edge but to ensure longevity along 
his boundaries. Sometimes he begins the process by prim arily introducing silver 
fir into quite small gaps within the original plantations (these gaps probably 
being form ed by Fomes). In holes blown out o f the plantations by wind, 
K irkgaard immediately plants Japanese larch, birch or Norw ay spruce to  get 
quick growth, his prim ary object being to keep the wind from drying out the 
surrounding forest. I rem em ber well the stress Bornebusch pu t on this need 
for keeping out drying winds, during my previous visit. We noticed that silver 
fir was growing best on the slightly raised parts o f  the heath and  no t on the 
bottom s where there is frost. A com m on form  o f replanting (probably after a 
precrop o f m ountain pine) was first row  Norway spruce with silver fir and second 
row Norway spruce with beech.

I could not quite understand the desire to  grow com m on European silver 
fir, a species which never seemed to look particularly healthy though it grows 
tall, since it comes from  such an extremely different climatic region from 
Ju tland  with its 28 inches rainfall. However Ju tland  foresters are very keen on 
it and  seem to prefer it and Abies nordmanniana to  Norw ay spruce wherever 
possible. The worst difficulty, Lofting explained, was to preserve it from  frost 
damage in youth. He thought, however, that it suffers drought better than 
Norw ay spruce—possibly it is deeper rooted.

Further along we came to strongly growing m ountain pine 25-28 feet in 
height. These and some o f a Pyrenees strain nearby which were fully 30 
feet tall deserved to be called trees more than any m ountain pine I had previously 
seen. A Japanese larch/Douglas fir m ixture which had followed after a m ountain 
pine pre-crop was growing well, but the D ouglas fir was o f an inferior type. 
Lofting prefers this mixture to  a pure p lantation o f  either species. N earby 
however, there was a Douglas fir plot o f first class type which had as usual
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been planted after m ountain pine. Abies grandis was outstandingly good in this 
com partm ent.

We returned to Palsgaard after lunch to inspect m ore areas which had  been 
pre-cropped with pure m ountain pine. 20 years ago m ountain pine in this 
forest and throughout the heaths was dying off heavily with Lophodermium. 
L ater it was discovered that when very heavily thinned it recovered.

On the side of the main road through Glusted we saw areas o f heathland 
which had been broken up and planted 6 to 10 years ago for the first time, 
chiefly w ith a Norw ay spruce/m ountain pine mixture. The Norway spruce were 
planted one metre apart in a 2:1 ratio  with m ountain pine in furrows spaced 
approxim ately at 5 feet intervals. On one side the plantation had been re­
cultivated using the double m ouldboard plough, with the result tha t the 
Norway spruce had grown very much better—in fact on one side m ountain 
pine is dom inant and on the other Norway spruce. In one Glusted com partm ent 
a  Japanese larch/N orw ay spruce mixture had been established alongside one of 
m ountain pine/N orw ay spruce. The Japanese larch averaged 61 ft. high, 
whereas the m ountain pine were only 4 ft. This Japanese larch was from  an 
inferior collection and had suffered some damage from  both frost and Nematus.

In some of the older Palsgaard woods there had been a curious ground 
ridging system carried out a century or m ore ago. The soil was heaped with 
the ridges 25 yards apart, ra ther like the old rig system in Scotland, but piled 
m uch higher. W here spruce had been planted growth was excellent on the 
sides of the ridges, but had failed both on the ridge tops and in the intervening 
hollows. We then inspected a very fine Sitka spruce sample plot aged about 
60 years, planted after a m ountain pine pre-crop. The Sitka had been placed on 
the ridges between the original m ountain pine furrows. The bark was of a peculiar 
scaly type, the scales being about 2 to 3 inches square. The trees were over 
70 ft. high, about 12 inches diameter at breast height, and the branches were 
particularly fine. I t is said tha t this spruce was not damaged at all in severe 
winters since it was quite young, when it suffered a lot from frost. The soil 
here is probably o f a fairly good heath type, but nevertheless Norway spruce 
alongside was no t m ore than 45 ft. high.

I feel tha t the whole heath  here is generally better than m any o f our 
poorest heaths; maybe not inherently better, but being lighter it is capable 
o f  am elioration much m ore readily than some o f our heavier heath soils. I 
would class it as a CuZ/w/ja/grass type o f heath rather like the best we have 
in upper Speyside (sands and gravels). There are, however, very difficult patches, 
for instance where Cladonia appears, but even the worst parts can be made 
to produce useful timber.

22nd June:
Kompedal Forest

On the way to Kom pedal forest next m orning I was intrigued to  see large 
scale peat digging in w hat were either arable or ley fields. Apparently certain 
fields on old boglands are set aside once every few years for the removal o f a 
layer o f peat in m uch the same way—if in m iniature—as we work opencast 
coal in Britain. The road took us through a valley where sessile oak is the 
native species.

D uring discussions on Sitka spruce, Lofting thought a 50 year ro tation  
to  be suitable for Jutland, possibly m aking use o f regeneration over quite a 
long period. He was quite certain that every effort m ust be made to  prevent 
the reinvasion o f Calluna, i.e. to m aintain the existing forest vegetation type.

We next visited an area where there were considerable plantings o f  the H eath 
Society. W hite spruce, oak, Sorbus intermedia and contorta  pine were all
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very m uch in evidence. K om pedal forest is o f  some 4,500 acres and  has been 
form ed very m uch by the old, slow but sure m ethod o f planting a prelim inary 
crop o f m ountain pine on ploughed heath and  later introducing other conifers— 
mainly N orw ay spruce. We turned into the forester’s headquarters and were 
m et by a very bright young forem an. H e took us first to  see the nursery which 
was the best I had  seen on the C ontinent. Line sowing was com m on, lath  
covers were used and there were frequent white spruce hedges for shelter. They 
had used hopwaste com post though unfortunately no t in a new nursery. 
Serodella with adequate N P K  fertiliser is used as a greencrop.

In the yard a t the Forestry buildings I saw another double m ouldboard 
plough with a big hook type subsoiler. In the spring there had  been a very 
big fire in the area which destroyed 2,500 to 2,800 acres. Over 200 acres o f this 
area were being ploughed for P .52. To do the job  two big wheeled tractors 
fitted w ith huge spuds and an enorm ous hydraulic-coupled single furrow  plough 
are used to tu rn  out a furrow  16 inches deep by 18 inches wide. The plough which is 
aptly nam ed “ G oliath” , has been developed in Jutland, but is said to have 
Norwegian and Scottish ancestors! The cost o f ploughing is about £3 per acre 
and  the two tractors with their huge spudded wheels are m ost essential when 
roots are encountered. The double m ouldboard-subsoiler ploughs is only 
used for the species and m ixture trials at this forest after the roots o f the previous 
crop have been removed by hand.

W e next inspected a m ost impressive fire belt, planted after full cultivation 
in 1949 with what was believed to be Japanese larch, but seemed to  include many 
hybrids. M ixed within the larch are a large num ber o f other species inc lud ing : 
Prunus serotina, Alnus incana, Alnus glutinosa, various oaks, birch, some beech, 
robinia, sand willow and some Amelanchier. The whole area was rotovated bet­
ween the lines o f plants in 1950 and again in 1951. We then inspected the planting 
m achine which had been used to  plant this fire-belt and  other considerable 
areas. The machine is employed in fully cultivated ground—in fact two machines 
are pulled behind one tractor and four men can insert 25,000 plants per day,
i.e. 10 times as m any as can be done by hand. The point was m ade tha t it is 
essential to have all the plants ready and  very well arranged and that this took 
a great deal o f planning and  preparation in advance—much m ore so than 
when hand planting is employed. On leaving the forest we passed through 
Kongenshus (King’s House) where there are some excellent Japanese larch 
on an elevated and  exposed site by the roadside. These trees are in great dem and 
for seed. Banks pine looked rather unhappy in this exposed site—and no t very 
encouraging anywhere in Jutland. There were very good haw thorn and Sorbus 
hedges at Kongenshus.

Felbord Forest
In the afternoon we visited Felbord State Forest. This forest employs the 

double m ouldboard plough and subsoiler only, additional cultivation even on 
new heaths is not used. The ploughing is carried out in the summer before 
planting and approxim ately 2,800 plants per acre are put in a t a spacing o f about 
5 ft. x 3 ft. 5 ins. Passing down a long road  towards the south were very tall 
m ountain pine trees on one side. These were 45 years old and thinning and 
introduction of Norway spruce began 7 years ago. The N orw ay spruce is now 
growing fast.

23rd Jane
W e paid a brief visit to  Lofting’s own little forest which had  been taken 

in from  the heath  by his father—-also a forester. There I saw the biggest Pinus 
contorta I have ever seen and Sitka spruce also which were very large for Jutland. 
U nfortunately the Sitka are now being attacked by H . mecans. N orw ay spruce
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is growing quite well, but the a reahasavery  low rainfall and is sandy and porous. 
Probably as a result of the sandy condition com m on spruce is m uch attacked 
by Fomes, and Lofting is having to replace it. The natural vegetation is heather 
w ith some Juniper. Douglas fir has done very well and Scots pine is quite good. 
Discussing the Fomes troubles we agreed that an introduction of m ore varied 
species was the soundest hope and once again that a good interior type Douglas 
fir which would be at hom e in low rainfall areas m ust be sought. We also need a 
good line o f Corsican pine which will suffer a dry northern climate.

In  the evening we left Jutland and drove back again across Fiinen and 
Zeeland to Roshilde near Copenhagen.

24th June
Returned by air from Copenhagen to Prestwick. Fairly thick cloud over 

Ju tland  spoilt my view of that intriguing country ; the next land I sighted was 
the Pentland Hills.

NOTES ON A TOUR OF SOUTH AND CENTRAL SWEDEN

By J. D. M ATTHEW S 
Geneticist, Research Branch

I t is recorded that over fifty per cent o f the land area o f Sweden is covered 
w ith forest. The impression left on one’s m ind by the almost endless pattern  
o f small fields, lakes, rivers and forest is in keeping with the im portance o f the 
forest industry to that country. Our twelve-day visit made during June, 1951, was 
rem arkable for the opportunities which arose to see forest practice on very large 
and very small estates; to discuss the work o f the Forest Tree Breeding Associ­
ation, and to com pare the growth and characteristics o f Scots pine, Norway 
spruce, birch, beech and other species with that encountered in Britain. Professor 
Lindquist, D irector o f the Botanic G arden at Gothenburg, arranged the tour 
and  led the party  which consisted of Messrs. M. V. Laurie, J. A. B. M acdonald 
and J. D. M atthews.

Notes on General Silviculture
The tour commenced at Malmo at the southern tip o f Sweden, and it soon 

became evident tha t the pattern of forestry and agriculture in the province of 
Skane (Latitude 56° N ., the same as Edinburgh) is very similar to that o f a large 
p a rt of lowland Britain. Forestry is subordinate to agriculture and- has an 
im portant shelter function. The natural forest o f Skane, which probably 
included mixed deciduous forest on the better soils, has largely disappeared, 
having been exploited for 400 to 500 years. Planting commenced in Sweden 
before 1600, when a small am ount of Scots pine was planted on the east coast 
ju st south o f Stockholm, and there has been a great deal o f reafforestation with 
spruce and pine o f G erm an origin in Skane. Rem nants of the natural coniferous 
forest were first encountered near Hassleholm, fifty miles north  o f M almo. 
This consisted o f  derelict w oodland in urgent need o f im provement, a task 
which is the responsibility o f the Regional Forestry Boards. The well m anaged 
woodlands in South Sweden are alm ost all on the large private estates, whose 
owners can afford to manage their plantations correctly. The smaller “ farm 
forests” or peasant estates, consisting o f fifty acres o f arable land and 250 
acres o f forest, have relied on exploitation o f the best trees for their forest 
revenue, with consequent progressive loss in production and quality o f the forest.

Two large private estates were visited, the first being the Rossjoholm 
E state owned by Baron Rosenorn-Lehn, which has been m anaged for over 
80 years. The owner’s m ansion looks across a wide lake to  the plantations which
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cover a long ridge and appear m ost impressive. H ere we saw a magnificent 
stand of N orw ay spruce o f G erm an (H artz M ountains) origin. The mean 
height was 120 feet and the age 83 years. This corresponds to  the Quality 
Class I of the Forestry Commission Yield Tables. A little later we were able to 
m ake a detailed com parison o f the grow th o f  Norw ay and Sitka spruce a t 
50 years o f age. The mean heights were respectively 75 feet and 77 feet, while 
the standing volume was 3,913 cubic feet per acre for the Norway spruce as 
against 4,943 cubic feet per acre for the Sitka spruce. U p to  seven years of 
age, at Rossjoholm, the Sitka spruce is ra ther slower than  N orw ay spruce, 
but is subsequently much faster. The latitude 56° 5' N. is the same as Stirling 
and the rainfall is twenty-five to twenty-eight inches a year.

O ther exotics growing on this very fine estate include Japanese, K urile and 
K orean larch. The Kurile larch (Larix gmelini var. japonica  Pilger) has no t 
been planted under forest conditions in Britiain, and is rarely encountered in 
Europe. It closely resembles Japanese larch in appearance, and  has similar 
rather strongly developed horizontal branches, but the young shoots although 
red are downy and the cones are small. G row th is satisfactory at Rossjoholm, 
the stand having a mean height o f fifty-nine feet a t forty years, and a standing 
volume o f 2,098 cubic feet per acre. This approxim ates to Quality Class II 
o f our revised yield tables for Japanese larch. The progeny o f this stand was seen 
nearby and at seven years o f age was growing extremely well on a m oderate 
site.

An eleven year old stand o f the K orean larch (Larix gmelini) also looked 
promisihg. It is reputed to be a hardy tree in Sweden and has been used as far 
north  as N orrland (approx. latitude 62° N .) This species has the best growth 
form o f the Larix gmelini group.

The Japanese larch stand at Rossjoholm was planted about 1920, and is 
equal to the best growing in Britain. Thinnings have been annual from  1946 
to  1950, about 850 to  900 cubic feet being removed on each occasion from 
approxim ately ten acres. The stand had obviously benefitted from  such careful 
tending and was especially notable for the high proportion  o f straight stems.

The younger Scots pine plantations were said to be o f Central Swedish 
origin, and were o f superior quality to the very bad  plantations form ed from  
seed of Germ an origin which were seen in some parts o f Skane. The poor 
quality o f the so called “ D arm stadt” pine M s often been referred to in Swedish 
forest literature, and provides an example o f the dangers o f indiscriminate use 
o f seed from  foreign sources.

C ount Palm stierna’s estate at M altesholm  was m em orable for the very 
fine beech growing on fertile brown forest soils. The ground flora included 
masses o f garlic. Three stands were visited, the first being forty-five years old 
and o f very good quality; the second was ninety years o f age and  had  attained 
a mean height o f eighty-five to ninety feet w ith a standing volume o f 3,814 
cubic feet per acre; the th ird  was a 220 year old w oodland which was being 
very successfully regenerated under the uniform  system. The regeneration 
contained a high proportion o f trees w ith straight stems, which persist well 
into the crown.

The m ost notable features o f the older Swedish beech woods were the low 
stocking, the long clean stems and the well developed crowns o f the trees. Very 
close stocking is m aintained in youth  until the dom inant trees have forty feet 
o f clear stem. The thinnings then become progressively heavier until at eighty 
to ninety years the crop consists o f fifty to  one hundred dom inants per acre, 
w ith massive crowns and correspondingly high girth increment. An understorey 
o f subdom inants may or m ay no t be left to cover the so il; the practice varies
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from  place to place. N atural regeneration is used to  restock the ground as far 
as possible and the generally accepted ro tation  is 100 to  120 years.

Red oak (Quercus borealis) is a popular tree in Sweden, and C ount 
Palm stierna is converting part o f a mixed stand of spruce and pine to a beech- 
red  oak mixture, and also making a direct com parison with conversion to  pure 
beech on the same ground. The red oak is a useful tree on heathy soils. A t 
forty-five to fifty years the growth falls off considerably and Professor Lindquist 
advocates underplanting with Tsuga heterophylla or Thuja plicata a t this stage. 
Quercus borealis looks and behaves like sweet chestnut, but can tolerate poorer 
soils than  the latter species.

A fine stand o f ninety-year-old European larch reputed to be of Scottish 
origin was inspected at M altesholm. Larch is known as “ English spruce” in 
some parts o f Sweden, and was im ported from  Scotland seventy to one hundred 
years ago at a time when there were trade connections with Britain—principally 
through iron-mining. Schotte, the Swedish m onographer o f larch, thought very 
highly o f the Scottish larch used in Sweden, and the M altesholm stand is indeed 
a fine example of good larch. Possible parallels in Britain are the trees a t Erchless 
Castle, Inverness-shire and at T intern Forest, M onm outh.

C ount Palm stierna runs a large sawmill to convert the produce from  his 
forests. His estate is a model o f good managem ent and his generous hospitality 
leaves us greatly indebted to him.

Three days after leaving Malmo we reached the town o f H alm stad and made 
our first acquaintance with the work o f the Regional Forestry Boards. M r. 
Bergstrom is in charge o f forest operations in the county ofH alland; his beat con­
sists o f some 30,000 acres of Calluna heath and 42,000 acres of derelict and semi- 
derelict pine, spruce and birch w oodland belonging to peasant owners o f 
varying degrees o f awareness and ability as foresters. His job  is to prevent 
further deterioration o f the existing forest, and to reafforest bare areas by a 
process o f education of, and assistance to , the owners.

Our party  first studied the establishment of Norway spruce on heather land 
at A ttavara. W here row an and juniper are present they are left, and the two-plus- 
two-spruce plants come away quite nicely. W here there is no shrub layer the 
plants need assistance to get above the heather and this is given in several 
w ays:—

1. The heather is cut leaving a clean patch about a yard square around the 
plant.

2. The heather is killed locally or extensively with sodium  chlorate.
3. The heather is burnt, but this is no help on peats.
4. A nurse species is used to suppress the heather and give shelter and 

also some assistance to the roots o f the spruce. The nurse can be a 
pine or even Japanese larch on the better land. The experiments 
seen a t A ttavara included Pinus montana as nurse.

F E R T I L I T Y  I N  F O R E S T  S O I L S

By J. M . B. BROW N 
Ecologist, Research Branch

The m ost m atter of fact forester m ust sometimes marvel at the way in which 
bountiful N ature provides for the well-being of her subjects. In a recent num ber 
o f  Soil Science, a South African investigator, G. Ingham , brought forw ard 
evidence tha t the drip from trees and other plants is enriched with some essential 
p lant nutrients and  specially with am m onium  com pounds. It has, o f course,
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long been known that rain-drops, particularly the rain-drops o f thunderstorm s, 
may contain m easureable am ounts o f nitrate: but Ingham  analysed the drip 
from  previously cleansed plant parts and the rain water itself under otherwise 
identical conditions, and found very significant differences in content of 
am m onium , phosphorus and calcium. M oreover this property o f w ithdrawing 
some of the very small am ounts o f inorganic m aterials lodged in the air is 
possessed, it seems, not only by the leaves and stems o f plants, but by any 
freely exposed cellulosic m aterial.

W hen I first read a report of this w ork I was faced w ith the task o f restoring 
to  health and fertility a m uch abused and  neglected garden, from  m uch o f which 
the invaluable top soil had been removed, buried, or otherwise done away with. 
I had  decided that the first need was to  get something growing on every square 
yard as soon as possible, thus prom oting the opening-up and weathering o f the 
clay sub-soil, increasing organic m atter, either directly, or via the com post heap, 
and protecting such structure as the surface soil had  from  the dam aging effect 
o f rainfall. To this end beans, spinach, peas, beet and lettuces were sown 
regardless o f expected needs and potatoes were drilled or dibbled in a t various 
places, while other plots were plugged, after a generous dressing o f Buriton 
chalk, with plants o f  the cabbage group. On areas tha t could not be green- 
cropped by orthodox m ethods, the grass Poa trivialis, which usually appeared 
sooner or later, was given every encouragement. It was no small satisfaction 
to learn that these m ethods had yet another support from  scientific research 
and that a direct enrichm ent w ith inorganic plant foods could be expected 
to follow from every successful crop, even were this only a sward o f meadow 
grass.

Other notions were, however, suggested by Ingham ’s results. The 
experienced forester then stationed at Alice H olt m entioned that he dealt with 
the local intractable clay soils by spreading com post on the surface and, w ithout 
other ground preparation, planting direct through the com post. He now appears 
in the guise o f a prophet, because the surface com post dressing will doubtless 
fix am m onium  and other nutrients. On the wet ground o f this locality one is 
reluctant, because of the damage to soil structure, to clean up the herbaceous 
border after the autum n rains have begun. W hy not leave the plant stems over 
the winter to protect the soil, shield against frost and maybe add their quota  to 
fertility? They can easily be cut down when grow th starts in spring and  severe 
frosts are over. The sacks or newspapers used as frost screens, or those irritating 
dead leaves from the neighbour’s poplars, can all contribute to  the m aintenance 
o f fertility. The hum ble scare-crow too, w hether or not wearing Savile Row 
clothes, may have a positive contribution to  m ake to production, apart from  his 
legendary function in preventing loss.

Nurserym en in the Forestry Com m ission will doubtless weigh these con­
siderations when discussing the m anner o f com post application, o r the pros and 
cons o f green-cropping and bare fallowing. I wish now to draw  attention to  the 
application of Ingham ’s results in afforestation w ork on difficult sites. Foresters 
will often have observed that, it may be after m any years o f check, a p lantation, 
once it begins to form  canopy, is well set for norm al growth. TTae plantation 
which, a few years before, inspired doubt and  well-nigh despair, rapidly closes 
its ranks and calls out for brashing. Several factors are a t work here. In  the 
first place, the suppression of the com peting natural flora is very influential, 
particularly where this is largely o f heather or heaths. Secondly, there is an 
im provem ent in the microclimate, when the young trees shield one another 
from  the wind and m aintain a relative hum idity generally above that o f  the 
open m oor or down. Thirdly, the needle or leaf fall, even where, as on acid 
soils, the break-down is slow, provides a m oist layer, relatively rich in nutrients, 
which forms an attractive medium  for the fine rootlets o f the trees. M ay it
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no t be, however, that an im portant cause o f the often abrupt increase in vigour 
once the trees begin to  form  canopy is the gradually improving fertility o f the 
soil as a by-product o f the drip from  the ever m ounting quantity o f foliage and 
shoots? The m ore the trees m anufacture in this incidental way, the more raw 
m aterial have they for fresh shoot production in the following season. Verily, 
he that hath  to him shall be given.

N A T U R A L  R E G E N E R A T I O N  O F  O L D  
C A L E D O N I A N  S C O T S  P I N E  A T  R A N N O C H

By A. W H A Y M A N  
Forester, East Scotland

W hen one considers that the Black W ood is a natural woodland, it is 
difficult to understand the reason for the absence of young, naturally regenerated 
trees, especially as the area was pretty well churned up during war-time fellings. 
These dragging operations, one would have thought, should have provided 
an adequate seed-bed for natural seedlings. As a m atter o f fact the only places 
where natural regeneration has, to any extent, taken place is in areas outw ith 
the Black W ood proper, where no forest operations have taken place. Why 
then this failure?

I am certain, from  the outset, that lack o f seed has nothing to do with 
the failure, nor has grazing, although I did at first think that grazing was a 
contributory cause.

Very few rabbits, a few roe deer and an occasional sheep may be found in 
the Black W ood, but as a rule they avoid the place. Deer were plentiful before 
the 1939-45 war, but have not returned since they were driven out by the 
operations of the troops, who used the Black W ood and the surrounding district 
as a training area.

The area is now fenced along the south m arch, and very few deer are 
ever seen in the area. Rabbits, especially along the lochside, are increasing, 
but have not so far spread through the wood. This latter danger will be removed 
when fencing is completed.

If  lack of seed, or grazing, is not the reason for lack o f natural regeneration 
then the fault m ust be with the seed-bed.

In order to  examine the seed-bed, vegetation types must be be considered. 
The Black W ood area can be roughly divided into four types o f vegetation 
areas. They are:—

1. Calluna— Vaccinium
2. Calluna— Vaccinium and Bracken
3. Mollinia— Juncus and Scirpus
4. Pure Calluna
In  groups 1 and 2, especially on the knolls, some natural regeneration 

does take place; but seedlings grow very slowly and  very often die during 
periods o f drought. This is because germ ination has taken place in the moss 
layer, and the roots o f the seedlings are not able to reach the mineral soil 
beneath. In  these same groups, m any seedlings which were growing on drag 
roads have died, especially those in the centre where the mineral soil had been 
exposed. The few remaining ones are found at the side, where all the richer 
top  layer o f soil had  been deposited. It has been borne out in m ost natural 
regeneration experiments, and it is a general principle, that preparation o f ground 
m ust only be such as to m ake available to the p lant a soil layer in which decayed 
and  decaying vegetative m atter is available.
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It is on the knolls, which now show a vigorous grow th of young heather 
ra ther than old rank heather, tha t natural regeneration is to  be found. It can, 
I think, be safely assumed that these knolls, before the trees were cut, were 
heavily shaded, and that the heather had been nearly killed out. W ith the 
removal of the trees and the shade, the heather started  to grow again, and 
natural regeneration o f the Scots pine took place on a com paratively moss- 
free seed-bed.

G roup 3 consists of peat flats and flushes where one would not norm ally 
expect natural regeneration w ithout a great deal o f costly preparation. The 
annual vegetation grow th is in m ost cases sufficient to stifle any seedlings 
which may have germinated, unless they are on upturned roots, and the 
expectation of life o f seedlings, especially those which have germ inated in 
spoil from drains, is not very high. D rought and  rank  vegetation cause their 
deaths.

Little if any, successful regeneration o f the peat flats and flushes could 
be undertaken w ithout extensive preparation, and the suggestion tha t soil 
im proving species should be first planted in these areas is sound.

It is evident from  the profile o f the soil that m ore extensive burning took 
place within the Black W ood than is recorded and the conditions obtaining 
when the trees growing in these flats and flushes first germ inated m ust have been 
very different to those o f today.

It is significant that whilst groups 1 and 2 have a dense m at o f moss covering 
the forest floor together with rank heather growth, group 4 (pure Calluna) 
has very little moss, and the heather is not rank. This moss layer has a bearing 
on the success or otherwise o f natural regeneration. It is in the last type o f 
ground that m ost natural regeneration has taken place, and this area has in 
the past been burnt over at regular intervals for grouse management.

Before any noticeable increase o f natural seedlings can take place within 
the Black W ood, the seed-bed must be im proved; and any birch which may 
spring up on this seed-bed m ust be dealt with ruthlessly. I have seen no 
evidence o f Scots pine regenerating itself in birch areas, even when the birch 
has been removed and Scots pine m other trees left.

A nother point which has a m arked effect on the success o f natural 
regeneration, quite apart from  the seed supply or seed-bed, is the time o f year 
at which the seed-fall takes place. This is controlled by the weather, and very 
often the first decent spell o f dry warm  weather is not until late June or July 
and may even be August.

This late seed fall means late seedlings. I have seen seedlings still with their 
“ seed-cap” on in the m onth o f September. These same seedlings when again 
viewed in December after some frost have shown signs o f frost lift and did not 
survive the winter.

T H E  D I S P E R S A L  O F  H A R D W O O D  S E E D S  B Y  
V O L E S  A N D  M I C E

By R. J. JE N N IN G S 
Forester, North Wales

In the late autum n o f 1950 some 4,000 lb. o f  red oak, Quercus rubra, 
were pu t into an acorn store to  rem ain there until required for sowing in the 
nursery in the following spring.
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The acorn shed, which is a “ lean-to” type constructed o f larch poles thatched 
with birch and spruce brash, was carefully and completely enclosed on all 
four sides and roo f with m ouseproof netting, but owing to a shortage of 
netting it was not possible to cover the floor. The earth  however was excavated 
to the subsoil and trodden down hard. As the seed store was at the bottom  of 
my garden, forty yards from  the house, it was able to get the personal attention 
tha t hardw ood seed storage invariably demands, and turning took place at 
regular intervals.

In  a few days time it became obvious that the acorns had been discovered 
by mice, and close investigation showed that they were gaining entry to the 
store through the floor, using not only their own underground runs but also 
the runs o f several voles which it has since been found run beneath the store to 
a pond in the wood.

D uring the next five m onths, box and breakback traps set in the seed 
store accounted for forty-six-long-tailed field mice (Apodemus sylvaticus 
sylvaticus), six short-tailed voles (Microtus agrestis hirtus), and one w ater vole, 
(Arvicola amphibius amphibius). Poison was also laid in the store continuously, 
and  it is probable tha t m any m ore mice than this were destroyed.

In  the summer o f 1951 my vegetable and flower garden adjoining the 
acorn shed produced a dozen or so red oak seedlings, and later in the year 
whilst weeding an adjoining com m on oak plantation planted in 1949 the 
workmen drew my attention to  several red oak seedlings that were growing in 
the grass a t distances up to  fifty yards from  the seed store. There is little doubt 
that these seedlings sprang from  acorns carried by mice from  the store along 
their underground runs, and then forgotten or abandoned, possibly because 
they had  been sprayed w ith a noxious fluid to  discourage their attention.

M ost of us can call to m ind small groups or single seedlings o f naturally- 
regenerated oak or beech growing in rough grass sometimes at considerable 
distances from  a possible parent tree. The opinion is frequently expressed that 
this regeneration has resulted from  occasional seeds dropped by squirrels or 
birds, but my own observations lead me to believe tha t they are m uch m ore 
likely to  have been carried there by mice.

Pigeons, pheasants and jays are probably the three birds that devour 
m ost acorns and beech m ast, but they swallow it where they find it either on the 
ground or in the tree tops, and it is doubtful to my m ind whether either o f the 
first two birds carry m uch o f anything in their beak to eat elsewhere. The 
magpie and the carrion crow have a liking for acorns on occasion, but their 
main diet is generally insects or carrion.

Both mice and voles have extensive networks of runs in all types of 
herbage, particularly in rough grass, as anyone who closely examines a Molinia 
bog at ground level can see for himself. Juncus and Scirpus bogs, too, are very 
often honeycombed with a maze o f runs.

A lthough the harm  they do outweighs any small point in their favour, 
it is interesting to  note thay by the dispersal o f heavy seeds even the humble 
mouse may play a m inor part in the natural regeneration o f our woodlands.

R E H A B I L I T A T I O N  A T  P L Y M  F O R E S T ,  D E V O N

By R. S. W H A LE 
Forester, South-W est England

Since the start o f rehabilitation work in old w oodlands a t Plym Forest 
we have dealt with about 45 acres in 1950 and 1951. A t the beginning o f the 
operation some o f us thought that it was probably alm ost a waste o f time trying
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to get and make a reasonable crop from  w hat on first inspection looked just 
another block o f scrub coppice.

The forty-five acres taken in hand during the past two years consist o f twelve 
different blocks, in different parts o f the forest; the sizes o f the blocks ranges 
from one up to  seven acres.

To give a picture o f the mixtures concerned, details o f the four m ain 
blocks, along with a table o f heights, quarter girths, etc. are given below:—
Block No. 1. The main species in one acre o f this two-acre block is oak 
with a slight mixture of sycamore, ash and sweet chestnut, in  the rem aining 
area part o f the main species is ash w ith a mixture of sycamore and  sweet 
chestnut.
Block No. 2. Seven acres in all; two acres of ash w ith a slight m ixture o f oak 
and sycamore; two acres mainly sycamore, with a few ash and oak to complete 
the crop; the rem ainder o f the area contained each species in alm ost equal 
numbers.
Block No. 3. A fairly even crop o f oak, ash, sycamore, and chestnut, covering 
an  area o f three acres.
Block No. 4. Consists o f two acres w ith birch as the main crop, and an 
even mixture o f oak, ash, sycamore and chestnut.

Treatm ent

To get a clear picture o f w hat each block contained it was decided to m ark 
all the best trees with paint, taking into consideration the following points:—

1. Species, height, and whether coppice or seedling tree, giving preference 
to  the latter.

2. M aking sure that crown development was not overlooked.
All the trees and  scrub not m arked were cut and  the tops stacked in heaps, 

taking care to see that the trees left were kept clear for future thinning and 
selection, and also to assist rabbit exterm ination, as all the blocks are breaking 
up conifer planting.

N o doubt you may think tha t to cut all the scrub, which was mainly hazel, 
was too costly, but it was considered necessary to  reduce roo t com petition 
for the remaining standards, and also to assist in the extraction o f the produce 
cut out in the cleaning-thinning operation.

The cost o f the above operation by direct labour was from  £8 to  £10 per 
acre, but on all the areas treated, except where it was purely a cleaning 
operation, the produce prepared i.e. stakes, posLs and firewood, covered the 
costs involved. Subsequently a contractor was found to  undertake this type 
o f work and pay at the rale  of £3 to £5 per acre for the produce.

The result of this cleaning/thinning operation has been to  leave a fair 
hardw ood crop of about twenty-five to thirty-five years w ith future possibilities.

Further Treatm ent

A further m arking will now be carried out, selecting the  best trees o f any 
species to give an even spacing over the area o f about 130 to the acre. Fu ture 
thinnings will be directed to assist crown developm ent, as in m ost cases the 
crowns of coppice trees are small unless space has been given them  at an early 
stage. In  areas where there are a large num ber o f oak, pruning will be carried 
out to a height o f about twenty feet. As the cost o f this can be very heavy 
it will be limited to the best stems.



36 JOURNAL OF THE FORESTRY COMMISSION

Certain parts o f the area are not suitable for this treatm ent; these will be 
restocked by underplanting, which should give good results as the fertility of 
the soil has been retained.

DETAILS OF STOCKING

Block N o. Acres Species
Q uarter-g irth  a t breast-height, 

in inches 
F rom  To

1 2 Oak
Ash
Sycamore 
Sw. Ch.

4 8 
21 5 
3 5 
41 61

2 3 Oak
Ash
Sycamore 
Sw. Ch.

34 5 
24 41 
3 ' 5 
4 7

3 7 Oak
Ash
Sycamore 
Sw. Ch.

74 8 
2 'i 5 
24 4J 
3* 7

4 2 Oak
Ash
Birch
Sycamore
Chestnut

3 4} 
24 4 
34 7 
34 5 
4£ 6£

N ote: (1) The height o f the crop ranged from  20 to 25 feet.
(2) The age o f the crop lies between 25 to 35 years except in the case o f 

the oak in Block N o. 1 which was 30 to 35 years.

T H E  F I E L D  O F F I C E R  A N D  T H E  C H O I C E  
O F  S P E C I E S

By W. H. G U ILLEB A U D  
Deputy Director General

The choice o f species for a given planting site is one o f the m ost responsible, 
and at the same time one o f the m ost fascinating duties o f the forest officer 
in the field. D epending on the correctness of his choice the outcom e may be 
a fine block o f productive forest or a scruffy lot o f sickly-looking trees needing 
endless patching up—usually with that panacea for m ost silvicultural disorders 
the humble Scots pine—and never looking anything but a mess. This is putting 
an extreme case, no doubt, and in practice the contrast is seldom likely to  be 
so sharp.

We have now m ore than  thirty years o f experience— for the early years 
trial and error is perhaps the better term —and as a result should be reasonably 
conversant with the silvicultural peculiarities o f our m ajor forest trees, though 
the oldest am ong us would be the first to adm it tha t we have still m uch to learn. 
But it is well to rem em ber those “ other conifers” and “ other hardw oods” 
which ten years o r so ago represented only one or two per cent o f our total 
planting but which in  recent years have come m uch m ore into the foreground.
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Judging from the seed demands received at H eadquarters such “ m inor” species 
as Pinus contorta, Tsuga, Abies grandis, and red oak, may well jo in  the ranks of 
the m ajor species in the near future, and there can be few o f the Com m ission’s 
officers who would care to say that they know the precise niche which each of 
the above species should occupy in our planting framework.

It is considerations such as these which prom pt the reflection tha t there 
m ust be occasions when there is a certain element o f doubt in the m ind o f the 
field officer as to which of two— or possibly m ore—species to employ on a 
given planting site. G ranted that the doubt exists, w hat does he do about it? 
I f  the land is due for planting in the next planting season, he m ust make up 
his m ind quickly one way or the other, fortifying himself, no doubt, in appro­
priate cases, by reference to higher authority. The decision once taken, the 
requisite num ber of plants o f the selected species m ust be allocated to the 
area in question and the land duly planted. If  they grow, well and  good; 
if they do badly or fail, the plantation will have to be patched up in due course. 
In either case it is fairly safe to say that in a few years time all concerned will 
have completely forgotten that there was originally a doubt as to which o f two, 
or even more, species should be used.

Obviously if the problem  is on a big enough scale, and m ore particularly 
if it relates to doubtfully plantable land, it should be referred to  the Research 
Branch, but there are limits to the resources o f that Branch, and in practice 
only the outstanding cases can be dealt with in this way.

The field officer may then say, why not carry out a local experiment? 
But our experience o f such experiments has not been happy, to pu t it mildly. 
Almost invariably corner posts decay, labels become illegible, and records 
lost, and when, as may well happen, the responsible officer or forester leaves 
the district the whole project lapses into oblivion. But apart altogether from  
such considerations it is open to question w hether the conventional type 
o f rectangular plot in which each of the species to be com pared is usually 
planted in a pure block does really give this species the best chance o f showing 
their mettle. M uch will depend on whether, for the site in question, the species 
are what Lord Robinson has termed “ pioneer species” , or whether they belong 
to his alternative group of the “ successor species” . The classic example is 
Sitka spruce, which on good Molinia flush peat in the Borders behaves as a 
typical pioneer, and can be planted pure w ithout suffering any appreciable 
check, whereas on a tight Calluna-covered m orainic knoll it may check alm ost 
indefinitely if planted pure, but may succeed in establishing itself quite happily 
w ith the aid of canopy o f an unqualified pioneer species such as Scots pine or 
Japanese larch.

Among the conifers the only true pioneer species we have are the pines 
and the larches, which are all strong light demanders (incidentally that is 
one o f the chief reasons why they behave as pioneers), and consequently low 
in the scale of volume production. O ur remaining species, the spruces, Douglas 
fir, Tsuga and the like behave as pioneer species only on the sites which are 
really favourable to them, and elsewhere require the m ore or less complete 
canopy and shelter provided by some less exacting species which can behave as 
a pioneer on the site in question.

This is, of course, com m on knowledge already in the case o f Sitka spruce 
on the m ore heathery soil types of our western and northern m oorlands, where 
the mixing o f pine and spruce by alternate pairs o f rows has become a fairly 
standard practice on such sites. W here the site conditions are no t too un­
favourable for the spruce or other successor species this m ethod functions 
adm irably; but in limiting conditions the pine rows m ay be too far apart 
to establish early canopy, and by the time they have done so the trees m ay be
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so tall and bushy that the spruce has either to be rescued by a costly and un­
profitable operation, or given up to the more or less inevitable fate o f ultim ate 
suppression.

On the other hand in our experimental areas on the upland Calluna soils 
there are num erous examples o f a striking im provem ent in the growth o f  the 
outerm ost three or four rows of Sitka spruce adjoining a pure plot o f a pine 
or o f Japanese larch which has established canopy. R oot excavations have 
invariably shown that the improved growth o f the spruce trees is associated 
with the development o f strong lateral roots running under the canopy o f the 
pioneer stand. This illustrates the advantage, in the case o f successor species, 
o f growing them in close proxim ity to a stand which is likely to get quickly 
into canopy, and suggests that a convenient way of testing such species would 
be to plant them in the form  o f narrow  strips running through a block o f the 
species selected as the m ost suitable choice for the site in question.

W e have digressed somewhat from  the problem  we started out to discuss, 
namely that of the field officer who is in genuine doubt as to which species 
to  plant on a certain site and who would like to give his second choice (or 
choices) a chance to show their mettle. Bearing in m ind the criticisms, already 
m ade in this article, of local field experiments in general, is it possible to devise 
a m ethod which will meet the m ore serious at least of these objections ? The 
ideal m ethod should: (1) give the species on trial the best available growing 
conditions, (2) be sufficiently flexible to enable several species to be tried out 
alongside each other w ithout seriously complicating m atters, (3) be simple 
to  lay out, record and supervise, and (4) occupy only a relatively small proportion  
o f  the planting area so that the consequence o f a failure will not be a perm anent 
gap in the plantation.

I suggest that some at least o f these desiderata could be achieved by 
adopting a system o f narrow, but widely separated, experimental strips running 
the whole length o f the block in question. The optim um  width for the experi­
m ental strip will be discussed later, but for the m om ent it is assumed to  be a 
strip three rows wide. The interval between the strips should be such that 
they do not form  m ore than 10 per cent at m ost o f the whole area.

As a simple illustration take the case o f a rectangular 5 acre block of 
uniform  ground with sides of 10 chains by 5 chains, and assume that it is 
dryish Calluna ground in a locality with a rainfall o f about 35 inches per annum 
and  that it is reasonably sheltered. The first choice for such a site is likely to be 
Scots pine, but the field officer may feel that the soil conditions are such that 
Douglas fir might stand a possible chance o f succeeding. In a block o f the 
above dimensions there will be about 132 rows o f trees (at 5 feet spacing) 
running a t right angles to the long side o f the block, and o f these 10 per cent, 
or 13 rows, could be reserved for the trial species, the rem ainder being planted 
pure w ith Scots pine. Thus there will be room  for not m ore than 4 experimental 
strips, each 3 rows in w idth and 5 chains long. If  the two end strips start 10 
rows in from  the outside o f the pine block, there will be belts o f 33 or 34 rows 
o f pine between each pair o f experimental strips. See Fig. 1 opposite.

There would seem no need to m ark perm anently the position o f the experi­
m ental strips. Provided the local staff know the way the strips run and have 
a record o f the species it should be easy to pick them  up on the ground.

This form  o f narrow  experimental strip would lend itself to a fairly flexible 
arrangem ent o f species within the strip. For example on low quality peat land 
where Pinus contorta was considered the only reasonably safe choice for the 
m ain species, the experimental strips could be com posed either o f pure Sitka 
spruce, or o f  a m ixture o f alternate plants, or pairs o f plants, o f Scots pine 
and  Sitka, Such a mixture in the strip would be a further insurance against
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a total failure of the Sitka and would also provide evidence as to the potential 
development o f Scots pine when sheltered by the P. contorta stand.

On somewhat better land, but still m arginal as regards any other species 
than pine, the main crop species might be Scots pine and  possible trial species, 
Sitka spruce, Tsuga and Abies nobilis. Those three species could be planted 
in successive blocks of 9 plants each (3 x 3) along the length o f the experimental 
strips.

A nother example is the case o f a block o f good bracken ground where 
the choice m ight lie between Japanese larch, Douglas fir, Norw ay spruce, or 
any o f the m inor shade-bearing species which happened to be available. W hich­
ever species was decided upon for the main block, the alternative species could 
be planted in 3 x  3 groups in the trial strips or in any other form of mixture 
preferred.

Sometimes the choice between Sitka spruce and Norway spruce on a given 
site is quite debatable. W hichever was the selected species it would often be 
o f interest to  plant trial strips of the alternative species for future infor­
m ation and guidance.

N o m ention has hitherto been m ade of the broadleaved species, but there 
would seem to be scope for the m ethod on typical beech sites but where there is 
some speculation as to  the possibilities o f growing oak or ash. Trial strips 
o f oak, or ash as the case might be, could be run through the beech matrix. 
I f  the chances o f ash succeeding were rated very low, the trial strips could 
include some adm ixture o f beech as an insurance against total failure.

Optimum width of trial strips
This is not altogether an easy problem . A width o f three rows is alm ost 

certainly the minimum, anything less would m ake the strip difficult to locate 
on the ground, and if the trial species proved slow to establish itself it would 
be all too quickly overgrown. On the other hand  a four row belt would involve 
a gap o f 25 feet in the main crop which would take a lot o f bridging over if the 
trial species failed. Further, the broader the belt the less intensive will be the 
sheltering and other beneficial effects provided by the main crop species; 
also, the broader the belt the m ore conspicuous it will be in the landscape.

The m ain objection that can be advanced against a three row strip is that it 
will need constant attention to prevent the outer rows from  being overgrown 
by the main species. But this will only be the case where the trial species 
is very slow in starting, and in that event, whatever the width o f strip within 
reason, attention will still be necessary. On the better sites and where differences 
in the colour o f the foliage or winter branches are small, e.g. with Norway 
spruce or Sitka spruce comparisons, it may well be feasible to widen the trial 
strips to, say, five rows. But where conditions are m ore or less difficult for the 
trial species my own view is that a three row strip is wide enough.

Amenity Aspects
An inevitable drawback o f the strip form  o f planting advocated in this 

paper is the ugly striped appearance given to the plantation  from  a distance. 
M uch will depend naturally on the species used, but where colour contrasts 
are bound to be striking the rows should be sited across the slopes and not up 
and down.

Beating-up
This is always a troublesom e factor in species trials. If  there are appreci­

able failures in the year o f planting and these are beaten up in the usual way
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w ith plants o f the same species in the following year, the odds are tha t the beat- 
up plants will be o f a different indentification num ber and the results may 
be disconcerting. A simple precaution to take is to  keep back and reline a 
substantial num ber o f plants of the same batches as were used in the trial strips 
and use these for any necessary beating-up in the following year. Any further 
m ajor failure should be beaten up with the m ain crop species.

General Remarks
Before concluding this article there are two points I wish to stress. The 

first is that these suggested experimental strips are not intended in any way to 
replace the systematic experimental work o f the Research Branch. W herever 
extensive areas occur of doubtfully plantable land, the problem  o f choice of 
species and trial o f m ethod o f soil preparation, m anuring, and so on, should be 
rem itted to the Research Branch which will be responsible for carrying out and 
recording the necessary experiments. The cases I have envisaged are when the 
land is a priori plantable, but where there is a niggling doub t a t the back of 
the field officer’s m ind as to whether he has chosen the right species, and  he 
would like to do something about it.

The second point is that this is not a State Forest M em orandum  and  should 
not be construed as an open invitation to all and sundry to produce a stripe 
of zebras in the Com m ission’s future p lantations. Conservators will use their 
own discretion as to  the extent to which it is desirable to  experim ent along the 
lines suggested.

T H E  C H O I C E  O F  T R E E  S P E C I E S  I N  S C O T L A N D

Lecture delivered in Aberdeen 13th September, 1950, to the 
British Council Course on Forestry in Scotland

By JAM ES M A C D O N A LD  
Director o f  Research and Education

In considering the problem s involved in the choice o f species there are 
various possible methods of approach, but I wish, to-day, to begin by regarding 
the subject against the background of our recent forest history. I believe that 
by so doing, I shall give you a m ore complete picture, while, a t the same time, 
I shall be m aking it easier for you to  follow the processes by means o f which 
this section o f our silviculture has been developed.

I t would, however, be as well if I were to  tell you, in a very general way, 
what species we have in Scotland to-day, and w hat areas they cover, because I 
feel that, by doing so, I shall be giving you a po in t o f departure from  which 
you may set out on your survey o f the subject.

You have already been told that our indigenous forest flora is poor in 
tree species, with only one conifer and with only a handful of broadleaved trees 
to its credit, and that in the course of rather m ore than two centuries we have 
been able to embellish our poorly furnished forests w ith a variety o f species 
from  other countries, some o f which have thriven in a m ost rem arkable m anner 
under the skies o f Scotland. T hat knowledge will help to explain some o f the 
figures which I am  about to  place before you.

There were in Scotland, in 1947, about 570,000 acres o f High Forest. 
O f this area, just over 200,000 acres were Scots pine, 85,000 acres Sitka spruce,
70,000 acres Norway spruce, 48,000 acres European larch, 47,000 acres beech 
and 45,000 acres o ak ; these six species therefore accounted for 80 per cent 
o f the to tal high forest. The remaining 20 per cent is made up o f a large num ber
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o f o ther species, both  broadleaved and coniferous: there are eighteen other 
species which are represented by m ore than 100 acres of plantation  as well 
as a considerable num ber m ore which occur in smaller patches. Some of them, 
like Japanese larch and  Douglas fir, are of the highest im portance; others we may 
regard merely as curiosities.

Y ou will note that approxim ately 20 per cent o f the high forest is broad- 
leaved, but this does not quite give a true picture of Scottish woodlands as a 
whole; because in addition to high forest, we have a quarter o f a million acres 
o f  scrub, o f which all but 10,000 acres is composed o f broadleaved species. 
I f  we take this into account, we find that about half the existing woodland 
(high forest and scrub together) is broadleaved and half coniferous, and to 
pu t things in this way will perhaps give a m ore adequate picture of Scottish 
forest conditions.

Nevertheless, it is true to say that silviculture in Scotland to-day is pre­
dom inantly coniferous. M ost of the broadleaved high forest is old, and little 
o f  it is under systematic management, while the scrub areas have no future as 
broadleaved forest and m ust either be left as they are or be converted to conifers. 
Let us now consider how this situation has arisen.

In  the middle ages, Scotland was generally reported by foreign travellers 
to  be a country alm ost destitute o f trees, and this impression is strengthened 
by the num erous Acts o f  different Scottish governments which were aimed at 
the conservation o f tim ber and the encouragem ent o f planting. It m ust be 
realised, however, that all this applies only to  the lowlands of Scotland because 
the Highlands, which were rarely visited and, in those days, scarcely known, 
contained large areas o f pine, birch and oak forest. A lthough Scotland was one 
kingdom , it was really two countries.

I t was in the sixteenth century that we first begin to find references to the 
planting of trees, planting around houses and buildings for shelter, and it is 
curious to note tha t this planting was carried out with broadleaved trees, am ong 
which the sycamore was prom inent. This is interesting because sycamore is an 
exotic and it is probably the first foreign tree to have been planted in Scotland; 
indeed the general view now is that it was introduced into Scotland before it 
reached England, another unusual feature. The relatively more settled times of 
the seventeenth century led to an  extension o f planting although it was still 
confined, in the main, to shelter and  ornam ental planting, and for the m ost part 
broadleaved trees were still used. Am ong those mentioned, in addition to  the 
sycamore, were the ash, alder, elm, beech and  birch. It is in the seventeenth 
century too, that we first hear o f the use o f Scots pine for planting in the low­
lands, while towards the end o f that century we begin to read o f the introduction 
o f other European conifers, the Norway spruce, the com m on silver fir (Abies 
alba) and the m aritim e pine (P. pinaster). The last m entioned had a burst 
o f  popularity early in the eighteenth century; this was short lived and the tree is 
rarely seen now.

Forestry proper did no t begin until the eighteenth century when some o f 
the great landowners like the Earl of Haddington and the D uke o f Argyll began 
to  form  plantations in the lowland districts o f Scotland, in which hardw oods 
were extensively used, but with a mixture o f Scots pine, mainly raised from High­
land seed, and later and m ore sparingly, o f Silver fir and Norw ay spruce. These 
plantations were made, as a rule, on reasonably fertile ground but we do read 
that in 1740 the D uke o f Argyll attem pted to afforest a deep peat bog on the 
borders o f M idlothian and Peebles-shire, an attem pt which ended in failure. This 
was one o f the first o f  m any such ventures. A lthough the conifers o f Eastern 
N orth  Am erica began to  be known in the middle o f the eighteenth century, 
they had  little influence over silvicultural practice; the same cannot be said o f
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the European larch, the planting of which by the Dukes o f A tholl caused a p ro ­
found and  revolutionary change in Scottish Forestry. M eanwhile the old 
H ighland Forests were rapidly disappearing to meet industrial needs and  before 
fire, sheep and  deer. We have to-day only relics o f these once extensive w ood­
lands.

The nineteenth century was im portant for exotic conifers which were 
introduced in large num bers from  all over the world and  particularly from  
W estern N orth  America. The taste o f early V ictorian times ran  to conifers, 
and very few estates between 1830 and 1860 were w ithout their pinetums. 
These were established mainly because o f their ornam ental value, but they had 
an im portant influence on subsequent silvicultural practice as they served as 
trial grounds, helping to sort out the likely successes from  the certain failures. 
They had, however, a curious effect on the development, as forest trees, o f two 
o f our m ost im portant conifers, the Douglas fir and the Sitka spruce, which were 
introduced within two years of each other, the form er in 1827 and the latter in 
1829. The Douglas fir was being planted as a forest tree at M urthly soon after 
1840, and at other places soon after the middle of the century, but it was not until 
the eighteen-eighties that Sitka spruce was first used as a forest tree a t Durris. 
Stirling-Maxwell explains this, I think correctly, by stating that the Douglas 
fir was a good arboretum  tree whereas Sitka spruce, which even at its best is a 
shabby looking tree, was neglected because o f its appearance.

A lthough the recent exotics were cultivated with great enthusiasm  in pine­
tums throughout the nineteenth century, it is surprising, on looking back, to 
find how little they were used in forestry, for the foresters o f that time had three 
staple species, the Scots pine, the European larch and the N orw ay spruce which 
they planted pure, or, m ore often in m ixture, all over the country.

The tw entieth century showed an increasing feeling for the m ore recent 
exotic conifers, but the m ost im portant changes were the first large scale attem pts 
to afforest the peat lands of the Borders and  o f the west o f Scotland, in which 
Sitka spruce was extensively used, and the discovery o f the H ybrid larch at 
D unkeld. The first, for which the D uke o f Buccleugh’s M oorburnhead 
plantation in Dumfries-shire, Sir John Stirling Maxwell’s forest a t C orrour in 
Inverness-shire and the Crown W ood o f Inverliever in Argyll are celebrated, 
paved the way for all the subsequent developments in the afforestation o f peat, 
while the second gave us an entirely new tree with distinct possibilities.

In 1914, one of the great turning points o f history, Scotland had  considerable 
areas o f conifers, mainly Scots pine but with substantial quantities o f European 
larch and  Norw ay spruce and much smaller but increasing acreages o f species 
such as Douglas fir, Japanese larch and Sitka spruce. There was also a fairly 
large area of ageing hardwoods and extensive stretches o f oak and birch scrub 
in the Highlands. A t that time, Scottish foresters, when they were planting them 
a t all, were still using the same broadleaved species as their predecessors had  used 
in the seventeenth century, bu t with conifers it was quite different. The 
coniferous flora had been enriched out o f all recognition and, in developing 
the use o f new species in forestry, Scottish foresters and Scottish explorers and 
collectors had played a leading part. The effect o f the W ar which began in 1914 
was two-fold; it led to very heavy fellings in the coniferous forest and to  the 
lack o f balance am ong our age-classes which is now a feature o f our w oodlands; 
it also led to  the intervention of the State in forestry and the beginning o f  the 
great schemes o f afforestation w ith which you are familiar.

So far as species are concerned, 1919 ushered in the age o f exotic conifers. 
Never before had they been used on such a scale. As an example, out o f  the
85,000 acres o f Sitka spruce which we had in 1947, only 3,000 acres were more 
than th irty  years old.
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I would like now to look more closely at the factors affecting the choice 
o f  species other than those historical changes and historical accidents, but in 
dealing w ith this subject I do not propose to go into any great detail. Broadly 
speaking, the two principal factors involved in choice o f species are climate and 
soil. Except in the central Highlands, our climate is not severe, as most o f the 
land is within no great distance o f the sea. It is characterised by cool summers 
and mild winters, but it has three factors which are of particular im portance for 
exotic trees. The country has occasional winters of exceptional severity, it is 
subject to repeated frosts in the spring and early summer, and it is constantly 
exposed to strong winds.

The low summer tem peratures are probably responsible for the poverty of 
our forests in broadleaved species. Trees like the horse chestnut, the lime, and 
the sweet chestnut grow very much more slowly than they do in the south of 
England, while species such as the plane and the Liriodendron, which reach a 
large size in the south, are rarely seen here.

The climate, fortunately, corresponds sufficiently to that o f the Pacific 
Coast o f N orth  America to make it possible for us to use m ost o f the im portant 
conifers of that region ia  our forests here and, by a happy chance, the climate 
has proved highly suitable for the Japanese larch from the m ountains o f Japan, 
but m any of the species which grow naturally in continental climates, with 
hard  winters and fairly definite, well m arked seasons, suffer severely in our 
irregular climate from late frosts in spring and early summer. The larches of 
northern Asia, for example, fail badly with us, likewise the Balsam fir o f Eastern 
N orth  America and some o f the spruces from  the same region.

Late spring frosts affect our choice of species locally to a considerable 
extent, and we have often to adjust our planting plans in order to keep a frost- 
tender species which would otherwise be suitable, out o f a site which is subject 
to frost. Thus we have often to replace Sitka spruce by Norway spruce or 
even by Scots pine, or we may plant the tender species in mixture with a hardy 
species in the expectation that the latter will grow and give enough protection 
to allow the tender species to develop.

There is a strip o f country along our western sea-board which is generally 
free from  frost, and there one may see growing a variety o f species, eucalypts 
and so on, which are normally tender trees in this country. It might have been 
possible to establish in those districts a num ber o f unusual trees and so enrich 
our forest flora further were it not for the occasional severe winter which is 
ap t to  play havoc with young trees o f this character. Nevertheless a visit to 
either the south-west or west o f Scotland will well repay anyone who is interested 
in the growth of exotic trees in Europe.

The severe exposure to which m ost o f the country is subjected materially 
affects the choice o f species for planting, because trees which are susceptible 
to damage from  exposure m ust be placed in sheltered situations. Exposure 
also affects the rate o f growth, and  it is not common to find on exposed sites 
rates of growth better than the third quality class in conifers. Altogether, 
exposure is a factor to which foresters in Scotland m ust pay very close attention.

Rainfall is generally adequate though there is a very wide range between 
our wettest areas in the west and our drier eastern districts; but, owing to its 
distribution over the whole year, it is probably adequate for m ost o f our tree?, 
both native and exotic. But on free-draining soils in some o f our districts of 
low rainfall we m ust be careful in our choice o f species.

The recent serious losses in some o f our larch plantations due to w hat is 
known as “die-back” illustrates in a m ost interesting way the effect o f local 
climate on a species which is suitable for our climatic conditions as a whole.
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This “ die-back” , with which a num ber o f insects and fungi are associated, is 
undoubtedly associated with frost damage, and it is usually m ost pronounced in 
frosty localities. But we have found that there are considerable variations in 
susceptibility to “ die-back” between lots o f  European larch o f different 
provenances. Some o f the Swiss lots are particularly susceptible; others like 
Silesian larch and larch from  old Scottish stocks are relatively resistant. This 
has brought hom e to us forcibly that although a foreign tree may be generally 
suitable for use in this country, much may depend on its actual origin, from  
what point in its natural range it was derived. The provenance o f seed is a 
m atter to which we are now devoting m uch attention. The differences between 
one lot and another are interesting to the botanist and taxonom ist; they are 
even m ore interesting to the forester who has to fit his trees to  special conditions 
of climate and soil.

W ithin the last thirty  years, our schemes o f afforestation have draw n us 
more and more on to land which had not been dealt with in any systematic 
way, or to any great extent, by earlier generations o f foresters; the attention 
of present day silviculturists is taken up largely with adapting species to  the 
soils o f the peat m oorlands and the upland heaths and hill slopes. This is work 
in which im portant progress has been m ade in Scotland. Here it would be as 
well to review what has been done earlier in the way o f adapting species to  soil. 
A survey o f woodlands, carried out during the first W orld W ar, threw  m uch 
light on some o f the practices o f nineteenth century foresters. So far as soils 
are concerned it appeared that Scots pine was planted on the lighter soils, 
soils then classified as sands and sandy loams, tha t Norw ay spruce was favoured 
on the heavier soils, clay loams and clays, while European larch, though grown 
on a very wide range o f soils, was m ore frequent on soils o f medium  texture. 
This rough classification does not take us very far but it gives some idea o f the 
way in which the forester’s choice was exercised in the nineteenth century.

Before the 1914-18 war, there had grown up a practice, which was greatly 
developed later, of selecting species for planting according to  the type of 
vegetation on the ground. This was not applied in lowland districts so m uch as 
in upland areas, where it was usual for foresters to p lant Scots pine on Calluna 
ground, European larch in bracken or on grassy slopes w ithout peat, and Norway 
spruce am ong coarse grasses and Juncus where the soil was moister. G radually 
as peat planting developed, a system was worked out o f allocating species for 
planting according to the vegetation on the ground. Thus the better peats, 
with coarse grasses, Juncus and various herbs in the vegetation would get 
Norw ay spruce, bracken peat or thin heather peat would get Japanese larch, 
peat covered with Molinia coerulea would be planted w ith Sitka spruce; as 
conditions became m ore difficult, and Calluna appeared mixed with the Molinia, 
a mixture o f pine with the spruce was indicated, and at still lower levels of 
fertility where Scirpus caespitosus was present Pinus contorta would be used. 
Beyond that, where the vegetation consisted o f  Scirpus w ith rather stunted 
Calluna, no attem pt would be m ade to  afforest w hat was and still is regarded 
as an unplantable subject.

This account o f the selection o f species by vegetation types has been 
deliberately simplified, bu t I hope the general drift o f the idea has been m ade 
clear to you. The use of vegetation as a guide to choice o f species is simple 
and convenient, and although it has proved to  be relatively successful it has 
certain dangers. In the first place, m ost of the land which we plant has been 
under a rough form  o f m anagem ent for sheep raising; it has been heavily 
grazed and heavily burnt, and when it is taken in hand for planting it is not 
always easy to determine whether the vegetation on the ground is a tem porary 
phase or is relatively perm anent. It has occasionally happened that spruces



46 JOURNAL OF THE FORESTRY COMMISSION

have been planted on what appeared to be a suitable herbage but which changed 
after a few years enclosure and protection into a sward o f Calluna which 
caused the spruces to  go prom ptly into check. The other risk is that although 
the vegetation may be a good enough guide for the establishm ent o f a species, 
it may not be a good indication o f its probable developm ent in the future.

Simultaneously, there were going on attem pts to modify or im prove the 
sites and  the soils so that they would either give more rapid growth o f the species 
norm ally planted on them or allow o f the p lanting o f a m ore valuable and more 
exacting species. The m ost im portant o f them  are:

(a) T urf planting and intensive drainage
These have greatly im proved the rate of establishm ent on peat and 
have enabled us to extend the range o f some o f the m ost valuable 
species.

(b) Manuring
The use o f phosphatic m anures on difficult peats and on the poorer 
Calluna m oorlands has made it possible to establish high-yielding 
species such as spruce in conditions which otherwise would not have 
allowed them  to develop.

(c) Deep ploughing
The practice of deep ploughing, which has been made much more 
effective during the last twenty years, has had im portant consequences 
on m any o f the podsolized m oorland soils, particularly in the north-east 
o f Scotland. By deep ploughing it has been possible to increase the 
effective depth o f the soil and improve the drainage, with the result 
that the establishm ent of m any m ore species can now be reasonably 
expected.

A lthough, by ploughing, we are deepening some of our soils, it must be 
remembered that we have m any soils, in the west and north  especially, which 
are very shallow. Some o f these are literally shallow, in that there is no great 
depth o f soil above the under-lying ro c k ; m any o f the deeper peats, on the other 
hand, are shallow in the sense that only a relatively thin upper layer is sufficiently 
well-drained and aerated to sustain roo t growth. These soils have recently 
been attracting the attention of W .R. Day o f Oxford, in connection with certain 
pathological symptoms which have m ade an appearance in some o f our 
plantations. I t is too  early to  say whether these shallow soils in certain cir­
cumstances are likely to lead to the appearance o f pathological conditions, 
and the m atter m ust obviously be investigated fully, but these shallow soils 
m ay well cause us trouble o f another kind in the future when the trees have 
grown larger. They are the soils on which damage from  gales may be severe.

The first half of the twentieth century has been a time when pure plantations 
o f  conifers have been the vogue in this country. N ow  it looks as though the 
fashion were changing and that foresters were going back to the ways of earlier 
generations. M ixtures are being m ore and m ore discussed and planted. There 
are many reasons for this change, some of them  extremely good, but the subject 
is complex and I can do no m ore than  m ention it in passing.

H itherto, I have been speaking mainly o f conifers but I cannot conclude 
this lecture w ithout some reference to the broadleaved species which in one 
form  or another occupy such a prom inent place in the Scottish scene.

The interesting thing about the broadleaved High Forest is the extra­
ordinary distribution of the age-classes. Taking the country as a whole, we have 
the astonishing situation that only 3 per cent o f the broadleaved High Forest 
is less than 30 years and only 9 per cent less than 60 years o f age. M ost o f the 
standing broadleaved High Forest was in fact planted before 1880.
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Thus, to set off against the relatively large area of m ature and even over­
m ature broadleaved tim ber we have only a small area o f young plantations. 
There has been little planting of broadleaved species during this century. For 
this there are two reasons. The first is that the increasing uncertainty attached 
to  the possession o f land has m ade private owners reluctant to sink capital 
in such a long-term project as the cultivation o f broadleaved trees; the second 
is that the Forestry Commission has been able to acquire very little land suitable 
for the production o f hardw ood timber. This is unfortunate because some o f the 
Scottish hardw ood timbers have a high reputation  and it would be a m isfortune 
if their cultivation were not m aintained. It is possible tha t the difficulties 
of growing these trees have been exaggerated, for by forming a suitable mixture 
with conifers, it should be possible for the planter to  provide interm ediate 
yields in the form  o f saleable thinnings while the final crop, though its realisation 
may be deferred, gives a very much higher return  in money than the m ost p ro ­
ductive conifer.

The m ost im portant broadleaved trees in Scotland are the beech, the 
oak, the sycamore, the wych elm, the ash and the birch. H ow  do they grow? 
A certain am ount o f inform ation on their rate o f  growth was obtained during 
the survey o f fellings carried out while the 1939-45 w ar was in progress, and 
although this inform ation is fragm entary, it does tell us a little m ore than  we 
knew before.

In High Forest, beech and  oak are the principal species, with beech slightly 
more frequent, and in some districts, m uch m ore frequent. If  you look around 
the Aberdeen district, for example, you cannot but be struck by the scarcity o f 
oak and by the relative abundance o f planted beech. Beech is not a native o f 
Scotland. All the trees you see are either p lanted  trees or the descendants of 
planted trees.

The usual rate o f growth o f beech in the south  o f Scotland corresponds to 
Schwappach’s Quality Class 3, while in the north-east, as evidenced by p lan ta­
tions in Angus and Kincardine, it is one Quality Class lower. This is not rapid 
growth, but in view o f our climate and our latitude it is no t unsatisfactory. 
Beech seems to  grow m ore rapidly in diam eter than  oak, ash or elm and in this 
respect is equalled only by sycamore, and  thus it is usual to find in mixed 
hardw ood stands, that the largest trees are usually sycamore and beech. Beech 
is tolerant o f a wide range o f soils and appears to be able to grow on any o f the 
m ineral soils in Scotland, provided that there is reasonable depth and good 
drainage. It has also the advantage o f being m ore resistant to exposure than 
m ost other broadleaved species; it is for this reason that in an  old mixed 
plantation  one often finds the beech standing up several feet above the level o f 
the other species.

Oak has a wide distribution as a native tree in this country; it is also to  be 
found everywhere as a planted tree. Both species—pedunculate and sessile— 
are present, but owing to  the long-continued plantings, the two trees occur 
indiscrim inately over m ost of the country.

The rate o f grow th o f oak appears to be slightly faster in the south of 
Scotland than in the east and north. Generally, it corresponds to  the third 
quality class o f G ehrhard t’s tables for oak in G erm any; but on deep soils, for 
example in the Tay Valley o f Perthshire and in parts o f south-west Scotland, 
Quality Class II may be found. As an example o f the better type o f growth 
I give you the measurements of three trees felled during the 1939-45 w ar at 
M eikleour, on the River Tay, between D unkeld and Perth. They were 172 years 
old.
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Tim ber or
Total Height M erchantable M id quarter Volume

feet Height, feet girth, inches

95
90
91

74
76
64

2 U
20 "

23

237.5
211.1
235.1

On the other hand, oak, growing near the shores of Loch Ness, in woodland 
which conform ed in character to the H ighland Oak W oods described by 
Tansley, showed a rate o f grow th well below G ehrhard t’s fourth  Quality 
Class, while in the South of Scotland, in districts where the usual rate o f growth 
corresponds to Quality Classes II and III, there is a drop to  Quality Class IV 
on sites where the soil is podsolised or slightly podsolised and where acid- 
form ing plants such as Vaccinium myrtillus occur in the vegetation. These types 
o f w oodland are at, or are just below, the limit of cultivation o f oak as a forest 
crop; on the other hand, on the deeper and richer soils in the lowland districts 
the oak has considerable prospects o f succeeding.

Sycamore, which in G reat Britain seems to  flourish best in the south of 
Scotland and the north  of England, is a tree which is well adapted to our 
conditions in the lowland districts. In the south o f Scotland, it is found to vary 
considerably in rate of growth, from 70 to less than 40 feet in height at 50 years 
o f age. To some extent, this is a reflection of the quality of the various soils, 
but generally speaking the rate o f height growth seems to be influenced far more 
by exposure. Sycamore gives a valuable timber, and it seems to reach a large 
size m ore quickly than any other broadleaved species save beech.

The wych elm ( Ulmus montana), is not uncom m on in the south and centre 
o f Scotland where it often forms a constituent of the mixed plantations. It 
yields a valuable tim ber and is therefore w orth preserving, but the elm disease, 
which is present in the Tweed Valley in the south-east of the country, may cause 
some difficulty. It grows relatively fast and, up to 70 years o f age, appears to 
increase in height at the rate o f one foot per annum . U nfortunately, it seems to 
be subject to  bu tt-ro t when it passes 80 years o f age, and this bu tt-ro t is fre­
quently very severe.

The ash, which you will find as a planted tree all over the country and in 
self-sown groups in m any parts o f our river valleys, is m ost prom inent in the 
south-western counties where it occupies a large part o f the broadleaved and 
mixed woodland. In  that district it grows at a rate which corresponds to Quality 
Classes 11 and III o f W im m enauer’s Yield Tables; but although this growth- 
ra te  is better than one might have expected, it is not fast enough to yield ash of 
the highest quality. Nevertheless, sound ash can be produced, good enough 
for all but the m ost exacting requirements.

I have mentioned five o f these species in some detail, because I feel there is a 
place for them in our Scottish silviculture, although they have been sadly 
neglected in recent years. On the deeper mineral soils o f the south, the midlands 
and the east of Scotland, there is no reason why they should not be cultivated 
again. But, if this is attem pted, it would be advisable to follow the practice 
o f earlier generations of foresters and plant conifers with them, both  to nurse 
them  and to give interm ediate returns; it would be as well to mix the hardwoods 
also, as was generally done in earlier times. There are disadvantages, for 
example, in growing a pure crop o f beech in our cool climate where the fallen 
leaves do not decompose rapidly.

Because the country is windswept, and because plantations cannot be large 
on good soil which has a high value for agriculture, it is unlikely that broad­
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leaved trees will grow to the height they would reach in larger blocks or in better 
sheltered sites, but they will yield substantial quantities o f useful tim ber which 
can find a use in Scottish industries.

1 have left to the end the consideration o f birch, o f which there are about 
7,000 acres in Scotland in the form  of High Forest; mainly because one cannot 
discuss this species in High Forest, w ithout dealing with it as scrub, in which 
form it occupies nearly 200,000 acres of woodland. We feel in Scotland tha t we 
ought to be able to grow good birch; we m ust adm it that we have very little 
birch anywhere which we can show to a visitor as good examples o f the species. 
Very little birch appears to have been planted and in this respect birch differs 
from m ost other trees in Scotland. It is all the m ore puzzling, therefore, that 
there should be such enorm ous differences in the habit and growth o f this tree 
in the Highlands. It has been suggested that the H ighland birch is neither 
Betula verrucosa nor B. pubescens but another species, and it is clear that 
botanical work on this tree is urgently required. M ost o f these birchwoods, 
with their stunted, misshapen trees, have been classified in our forest Census as 
“ scrub” , and the only way of dealing with them silviculturally is by converting 
them to conifers unless m odern genetical work can give us a birch tree which 
will be capable o f growing satisfactorily under these conditions in the H ighland 
valleys and hillsides. The area o f birch which can be classified as High Forest 
is not large, as you have learned; there are occasional patches o f good growth 
but, over all, the quality o f the crops is poor.

I t is obvious that until the botanical and genetical aspects o f the Scottish 
birches are cleared there is little prospect o f im proving our birch woods, and 
unless this is done the birch will yearly occupy a smaller and smaller area of 
our forest land.

The other main constituent o f our scrub w oodlands is the oak and these 
scrub oak crops are fairly near the natural type o f forest in the H ighland valleys 
where they occur. The growth is poor. I have already given some inform ation 
about the rate of growth of oak in one o f the better stands near Loch Ness, 
which was, in fact, good enough to be classified as H igh Forest. T hat was of 
poor quality, but in the typical scrub areas the oak is very much poorer. The 
policy which is being followed, where those woods have to be dealt with, o f 
converting them to crops o f shade-bearing conifers like Norw ay spruce, Douglas 
fir, Abies grandis etc., is the correct one as every forester will agree; but it causes 
some annoyance to botanists to see those interesting specimens o f w oodland 
disappear, although num erous areas are likely to rem ain undisturbed as shelter 
for live-stock. The m ethod o f conversion which was extensively used at one 
time— the girdling o f the oak trees which were left standing after they had died— 
also caused some resentm ent on account o f the unsightly appearance o f the 
dead trees.

This brings me to my last point. There is one other consideration which a 
forester in this country m ust keep in mind and that is the problem  o f amenity, 
a subject to  which the public is highly sensitive. It is a consideration which 
weighs more heavily with foresters in State service than with those in private 
employment because the operations of the Forestry Commission are carried 
out on a m uch larger scale, and also because a departm ent o f government 
is a natural target for critics. But even private owners do not escape this form 
of criticism and the day has passed when they could ignore a public outcry.

The typical English landscape, as we know and adm ire it to-day, is really 
a creation of the eighteenth century, when the great landowners carried out their 
immense schemes of im provem ent with which the names o f landscape builders 
like Lancelot Brown, W illiam K ent and H um phrey R epton are associated.
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In Scotland the movement also went on, but w ith a subtle difference; 
nevertheless o f our lowland districts it may be said too that the eighteenth 
century created m ost o f the scenery, the fields, the hedgerows, the woods, the 
parks and the policies, which give the characteristic flavour to the rural scene.

Then there came the Industrial Revolution and  the enorm ous expansion 
o f industry which went on throughout the nineteenth century, leaving behind it a 
dreadful legacy o f quarried hillsides, smoke-blackened lands, slag heaps and 
all the other accom panim ents o f fierce industrial activity. I have often thought 
that it was not until the industrial supremacy o f this country was passing into 
other hands that people began to think seriously o f the effect o f industry on 
the landscape, began to question the need for ruthless m ethods o f working, 
began to  scutinise closely any activities which affected the appearance o f the 
countryside. A t the same time it m ust be rem em bered that m ost o f the people 
in G reat Britain live in towns, and to  the town dweller the country is a place for 
recreation and enjoym ent; the people of the towns do not look upon the country­
side as the greatest and m ost im portant o f their factories, and they are ap t to 
resent and be puzzled by any striking change in its appearance.

The anxiety to preserve the beauties o f the countryside is a genuine feeling 
prom oted by the highest motives, but like all such things it carries within its 
fabric not a few streaks o f irrational thinking.

A bout some o f its repercussions on forestry I do not need to speak at length 
here. There is, for example, the objection to the felling o f timber. There is 
nothing new about this. A century and a half ago, William W ordsw orth 
wrote a famous sonnet about the felling o f the trees round N eidpath Castle, 
near Peebles, by the then owner, the Duke o f Queensberry.

“ Degenerate D ouglas—O the unw orthy lord 
W hom  mere despite of heart could so far please,
A nd love o f havoc, (for with such disease 
Fam e taxes him) tha t he could send forth  word 
To level with the dust a noble horde 
A brotherhood o f venerable trees,
Leaving an ancient dom e and towers like these 
Beggared and outraged . . . ”

The feelings which stirred W ordsw orth have been roused in countless 
men and women since.

“ While the earth  rem aineth” , says the Book of Genesis, “ seed time and 
harvest, and cold and heat, and  summer and winter, and day and night, shall 
not cease” . Some people forget that harvest m ust come in the forest as well 
as seed time, just as much as in the ploughed fields.

The choice o f species by the planter is sometimes affected in parts o f England, 
where there is an objection by the public to  the use o f conifers on the grounds 
that they look unnatural in an English setting, where the native type o f forest 
growth is either oakw ood in one or other of its variants, or beech forest.

The kind o f objection which is raised by a m odern p o e t:
“ How vivid nature is—but rash 

To leave design in holly and ash 
To the w ind’s caprice, or to accident 
O f the way an evening chaffinch went—
F or see, advancing are invaders,
The dark determ ined conifers,
A nd into the careless sylvan dance 
Quivers an implacable lance.
0  soldiers lean with efficiency,
1 have loved the idiosyncrasy 
O f random  individual things!”
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This criticism has some validity in many parts o f the lowlands o f  England, 
but it has been extended to the m ountainous districts o f N orth  Wales and 
Cum berland where it would appear to have little validity at all; because in those 
regions conifers can be made to blend with the landscape and  im prove the 
scenery in a rem arkable m anner, while the natural w oodlands have either 
disappeared or have been reduced to elements o f indifferent scrub.

In those districts it seems to me that the real com plaint is not about 
conifers but about change.

I have m entioned amenity at some length because this is one o f  the things 
in which there is an im portant difference between England and Scotland. 
In Scotland there is no antipathy to conifers as such partly  because people are 
used to them, partly  because they understand the value o f  forests in a way the 
English do not, and partly  because conifers accom m odate themselves to  the 
Scottish landscape in a m ost adm irable m anner. A lthough there are one or 
two places, fam iliar to  generations o f tourists and holiday m akers, where drastic 
change would be resented, Scottish foresters are not troubled by problem s o f 
amenity to the same degree as their English colleagues. But they keep those 
things in m ind and much careful work has been done in planning for long-term  
effects where these are necessary.

The system o f selecting species according to vegetation types has had  one 
result which was probably not intended. M uch o f the beauty o f our hill country 
lies in the subtle changes in shade and colour caused by local variations in the 
herbage, and the attractiveness is enhanced by sunlight and the rapidly moving 
shadows o f the clouds. In many places, the forester, by fitting his trees to the 
vegetation, has preserved this characteristic and  has even im proved it, parti­
cularly in the winter, where the varied greens o f the pines and  spruces are 
diversified by the larches with their bare yellow and red twigs.

E X T E N S I O N  O F  N U R S E R Y  E X P E R I M E N T S  
I N T O  R A D N O R  F O R E S T

By R. D. PIN C H IN ,
Assistant Silviculturist, Research Branch

This article is intended to form  a sequel to part o f the experimental work 
in nursery practice undertaken by the Forestry Com m ission’s Research Officers 
during the years 1920 to 1929. An account o f  the nursery side o f this work has 
already been published in Forestry Commission Bulletin N o. 11, Nursery 
Investigations by H. M. Steven, 1928.

All the main aspects of nursery practice, as applied to the m ajor coniferous 
species, were dealt with in the course o f these investigations. I t was decided, 
in the year 1928, to extend, into the forest, certain o f the experiments which 
had form ed part o f the work carried out in the nursery stage, in order to test 
the long term effect o f the various treatm ents applied in the nursery. The 
following subjects were selected for special study:

M ethod and Density of Sowing (four experiments)
G rading o f Seedlings (six experiments)
Spacing o f T ransplants (six experiments).

Forest Site; General Description 
Situation. The site selected for planting these experiments was in R adnor 
Forest, which is situated in the Welsh M arches, a t a distance o f about six miles 
to the west o f Presteigne and three miles to the north  o f New Radnor.
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The forest area occupies the northern and eastern spurs o f the old R adnor 
Forest massif, sloping away from  the central heather-capped plateau, and was, 
for the m ost part, formerly grouse m oor and sheep-grazing land o f poor quality. 
The to tal area of the forest is 3,870 acres.
Topography. The topography of the surrounding country is m ountainous, 
consisting o f a com pact mass of broad, sm ooth hills intersected by narrow, 
blind valleys. To the east the land falls away gently towards the flat country 
o f Herefordshire; while to the west lies the m ountainous country o f the upper 
Wye Valley and the Plynlimon Range (2,468 feet). The R adnor Forest m assif 
is the highest block of hills in the locality, reaching a height o f  nearly 2,200 feet. 
The intersecting valleys are mostly steep-sided, but a t the upper levels o f the 
plateaux the gradient gradually diminishes to flat or undulating m oorland. The 
hills are sm ooth in outline and the ground is generally unbroken, there being a 
m arked absence of any rock outcrops. The planted area of the forest lies within 
a range of elevation of 900 to 1,900 feet, occupying, for the m ost part, the 
slopes o f hills.

Exposure. M uch of the forest, particularly the plateaux and  extreme upper 
slopes o f the hills and ground at the head o f the valleys, is subject to  severe 
exposure which, in m any places, forms a serious check to tree growth. There are 
very few standing belts of old trees on the higher ground to provide shelter in 
any form. The only shelter the forest receives is by virtue o f its aspect, which, 
being mainly N ., N .E., and S.E. shelters it from  the direct force o f the pre­
vailing south-west wind.

Climate. In  general the climate o f the region is fairly mild, but during the 
early m onths of the year heavy snowfalls may be frequent. Severe damage was 
caused to Douglas fir and European larch p lantations by a glazed frost in 
January, 1940. Late spring frosts are com m on in the valley bottom s and have 
dam aged young trees, mainly Sitka spruce and European larch. Exposure, 
particularly at the higher elevations of the forest, is, however, the main cause 
of injury from  climatic sources. The mean annual rainfall o f the region is in the 
neighbourhood of forty-five inches.

Geology. The geology of the area consists o f Ludlow sandstones, shales and 
limestones of the Silurian form ation, the upperm ost strata in the locality being 
bedded shales which disintegrate readily.

Soil. The m ineral soil is generally a type o f brown earth, with no sign of 
podsolisation except on the heather-capped hilltops. The depth o f the soil 
varies considerably with elevation and situation, and it is characterised by a 
thin layer o f raw humus which is m ost strongly developed under bilberry 
(Vaccinium myrtillus). The soils can be classified broadly into three types:

(a) Bracken (Pteridium aquilinum) or grasses dom inant as natural ground 
cover.

3 ins. decaying vegetable m atter and humus 
6 ins. dark brown loam  (region of bracken remains)
8 ins. lighter brown heavy loam  with shale fragments, on heavy 
shaly loam.

(b) Bilberry— Grass—Mosses.
6 ins. plant remains and raw  humus
6 ins. brown loam, lighter in colour than  in same horizon in 
type (a)
12 ins. yellow brown loam, heavy, w ith some shale, on a heavy 
shaly loam.
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(c) Heather (Calluna vulgaris) dominated slopes
General soil type similar to (b) with the exception that a thin layer 
o f heather-bilberry peat 1 to 1£ inches thick is found. Podsolization 
also becomes m ore evident with increasing elevation. On the tops 
o f the plateaux the peat layer overlying the mineral soil may be up 
to 18 inches thick.

Types (a) and (b) occur generally on the lower and middle slopes and type 
(c) on the higher, m ore severely exposed ground.

Vegetation. The dom inant natural vegetation of the area under afforestation is 
o f three main types according to topographical position:

(i) Lower slopes and valley bottoms.
The vegetation o f the lower ground is o f the grass-herb type. Bracken may 

often be abundant and luxuriant locally but in general the grasses Agrostis spp. 
Festuca ovina, Deschampsia flexuosa, Anthoxanthum odoralum, and Holcus 
lanatus form  the dom inant ground cover. Bramble (Rubus fruticosus), rasp­
berry (Rubus idaeus) and willow-herb (Chamaenerium angustifolium) are fre­
quent, growing vigorously in dam p situations.

(ii) Middle slopes o f  hills.
Grasses and bracken form  the dom inant vegetation, the associated grasses 

being Agrostis spp., Anthoxanthum odoratum, Festuca ovina, Deschampsia 
flexuosa, and Holcus lanatus. The vegetation differs from  type (i) in the frequent 
local occurence of Calluna, Vaccinium, Erica, Carex and Juncus species. G orse 
( ISlex europaeus), also, is common on m any slopes. On the deeper and m ore 
fertile soils the bracken covering is often very tall and dense.

(iii) Upper slopes o f  hills and tops o f  plateaux.
The general type is Calluna m oorland with Vaccinium myrtillus and V. vitis- 

idaea com m on and generally distributed, occuring sometimes in large pure 
patches. O f the grasses Deschampsia flexuosa  may be abundant locally while 
Holcus and Agrostis frequently occur. Bracken is frequent, often locally 
abundant. O ther commonly occurring species are: Potentilla erecta, Empetrum  
nigrum, Cladonia and Blechnum spicant. There is a general abundance o f mosses, 
while sedges, Eriophorum  and Juncus are locally abundant in flushes and dam p 
hollows. In many places the heather is dense and luxuriant.

Forest Tree Species. On types (i) and (ii) Norw ay spruce, Sitka spruce, 
Douglas fir, Japanese larch and small lots of Abies grandis have been planted 
successfully. European larch has not been very successful as it has suffered 
considerably from  frost and die-back in valley bottom s and from  severe exposure 
at higher altitudes. Further, stocks o f Alpine provenances used in the early 
plantings were entirely unsuited to the conditions prevailing in the locality, 
as shown by the greatly superior perform ance of plantations o f Scottish seed 
origin.

Douglas fir has succeeded only in sheltered positions a t the lower levels 
and the general altitude of the forest is considered too great for large scale 
use of this species. The effect is seen chiefly in poor stem form.

The higher-lying ground (type ( iii) ) has been successfully afforested with 
Sitka spruce, both pure and in mixture with pines. Norway spruce has also 
been widely used at all elevations but grows best on heather-free, sheltered 
ground.

Experimental Areas
O f the sixteen nursery experiments extended into R adnor Forest thirteen 

were laid down in one large block at Ednol Hill in 1928, two in Cwm y Gerwyn 
in 1929, and one at Rhiw Lawr in 1930.
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Ednol Hill
This area occupies a part o f the middle north-easterly slopes of Bach Hill 

(2,002 ft.) which forms the m ost easterly spur o f R adnor Forest. The experi­
m ental plots are situated within a range o f elevation o f 1,250 to 1,450 feet, on a 
relatively gentle and uniform  slope which rises m oderately steeply to  the 
summit, one mile distant to the south-west. To the north and north-east, the 
ground falls steeply to  925 feet in the valley below.

The aspect varies from south-east to no rth  and the area is slightly sheltered 
from  the south and west by the rising ground behind. Over m ost o f the area, 
however, the general exposure is m oderately severe on account o f its high 
relative elevation.

In some places the curve of the slope is concave and plots on some parts of 
the area have suffered frost injury from  time to time. The severe ice-storm 
(or glazed frost) o f January 1940 broke off the tops and branches of m any trees, 
particularly the largest ones, resulting in damage to some of the plots, parti­
cularly to Douglas fir, European larch and Sitka spruce in that order. Very 
little damage to Norw ay spruce was recorded.

The natural ground vegetation within the experimental plots is type (ii). 
Bracken and grass occur in a continous series from  alm ost pure dense bracken 
three feet high to a grass— Vaccinium type.

Soil type (a) occurs fairly uniform ly throughout.

Cwm y Gerwyn
Two experiments (Nos. 21, 22, N orw ay spruce: G rading o f Seedlings: 

Spacing o f Transplants) were planted in 1929 in the Cwm y Gerwyn valley near 
the north-western edge o f the forest. The ground occupies the shoulder o f  a 
north-east facing slope, w ith a m oderate and even gradient, a t an elevation of 
about 1,200 feet. There is m oderate shelter in all directions but the north-east.

A mixed bracken-grass vegetation forms the natural ground cover with 
frequent distribution o f Agrostis and Deschampsia. Vaccinium myrtillus and 
Festuca ovina occur in patches. A t the time of planting the ground was rough 
grazing bu t had  been cultivated in earlier years.

The soil is type (a) as at Ednol Hill.

Rhiw Lawr
A single experiment (No. 8, European larch: M ethod and Density of 

Sowing) was laid down in the Rhiw Lawr Valley, one and a half miles to  the 
north-west o f Ednol Hill in 1930.

The site is at an  elevation o f approxim ately 1,100 feet, with a northerly 
aspect and  it occupies part of a steep, narrow-sided valley with a bracken-grass 
type of vegetation, with Calluna.

The general features of the soil are similar to those found at Ednol Hill, 
but the larch here receives a m uch greater degree of shelter from  exposure.

General Note on Sites and Species
A high degree o f uniform ity characterises the individual sites on which 

these experiments were laid down and although local variations occur, notably 
the presence o f a thicker raw  hum us layer under Vaccinium, the soils are all 
reasonably uniform  for experimental purposes. In addition, the fourfold 
replication provided in the layout o f each experiment considerably minimizes any 
local site differences which m ight have influenced the growth.

The effects o f wind exposure have been very noticeable on European larch at 
Ednol Hill in three experiments situated on the south-west side o f  the area where 
stem form  is poor and m ost of the tree, have a pronounced lean. It is apparent
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that the altitude and situation are unsuited to the norm al grow th o f the p ro ­
venance used (Austrian Alps, Ident. N o. 25/10, altitude 3,280 ft.), a type 
which is o f doubtful value in Britain except on good quality sites.

The Douglas fir plots (Ident. No. 25/6, W ashington Coast, B.C.) suffered 
less from  the wind than those o f European larch but form  and  stocking are poor 
and this species is not now considered satisfactory at this elevation.

G row th was m ore norm al in the case o f Norw ay spruce (Ident. N o. 25/18, 
Vintschgau, Italian Tyrol, 2,600-3,100 ft.) and Sitka spruce (Ident. N o. 25/16, 
Queen Charlotte Islands, B.C.) and losses were, on the whole, small. These 
species appear well suited to the site.

On the Cwm y Gerwyn and Rhiw Lawr sites the degree o f exposure is 
much less than at Ednol Hill and no m arked ill effects have been recorded.

Assessment and Analysis of Results
Periodical assessments o f these experiments were carried out in the forest 

until the eighth growing season, while the m ost im portant were statistically 
analysed to test the significance o f any considerable differences in grow th and 
in losses due to the various treatm ents applied a t the nursery stage, o r to  the 
effect o f grading into good plants and culls at the time of planting.

The main results of these analyses appear in Tables IV and V and are 
discussed under the various objects o f experiment.

Assessment data for losses per cent in the first year and the m ean heights 
in October, 1935, are shown in Tables 1, 2 and 3. (See pages 60 to  62.)

1. Method and Density of Sowing
Nursery Side

A series o f four experiments whose object was a trial o f broadcast and 
drill sowing of seed at four commonly used densities was carried out a t Bagley 
Nursery, Oxford (Bagley, Nursery Experiment N o. 4, 1925 and 1927) using seed 
o f  Douglas fir, European larch (two experiments) and Sitka spruce.

The different densities a t which the seed was sown were:
Square fe e t o f  seed-bed per lb. o f  seed:

Broad-cast sown Drill sown

European^larch }  300’ 150, 100> 50‘ 450, 300, 200, 100
Sitka spruce .... 6 00 ,450 ,300 ,150 . 900 ,6 0 0 ,4 0 0 ,2 0 0

After two years in the beds the seedlings in each plot were lifted and 
assessed for the num bers of seedlings produced per lb. o f seed and per square 
foot o f seed-bed, and at the same time graded into the following three g rad es:

Grade 1 Seedlings w ith shoots over 4 |  inches (over 6 inches in the case 
o f Douglas fir).

Grade 2 Seedlings with shoots 4 i  inches and under (under 6 inches in the 
case o f D ouglas fir).

Grade 3 Culls, namely, suppressed, drawn, forked, dam aged, diseased 
and badly rooted seedlings, also those with unripened Iammas 
shoots.

The seedlings o f each grade from  each m ethod and density were lined out at 
K ennington Nursery at a spacing of 10 inches by 1£ inches in the case o f 
European larch and Douglas fir and K) inches by 2 inches in the case o f Sitka 
spruce, using a layout with four replications.

After one year in the lines an assessment was m ade o f the losses, through 
deaths and culls, in each o f the three grades from  each treatm ent.
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The complete nursery data  relating to three o f these experiments are pub­
lished in Forestry Commission Bulletin No. 11, pp. 67-76, Experiments N o. 41, 
42 and 44, 1925. The data  for the second experiment with European larch, laid 
down in 1927, do not appear.
Conclusions. The main conclusions arrived at by Steven as a result o f an analysis 
o f  these experiments were:

1. Drill sowing was beneficial to  Sitka spruce and Douglas fir, inducing 
better growth and a larger production of seedlings per lb. o f seed. Broadcast 
sowing was recommended for European larch.

2. The thinner sowing densities gave a larger production o f seedlings per
lb. o f seed and better growth in both the broadcast and drill sown treatm ents 
for all three species.

3. In all three species losses in the transplant lines through deaths and 
culls com bined were much higher in G rades II and III than in G rade I o f each 
density. I t is therefore im portant to  choose a m ethod and density o f sowing
which gives the highest percentage o f G rade I seedlings.

4. Sowing densities recommended for these three species were, in square 
ft. per lb. o f seed:

Broadcast sown Drill sown
Douglas fir 300 (405) 400 to 450 (540)
European larch 300 (495) — (585)
Sitka spruce .... 600 (765) 800 to 900 (1,035)

Note: The figures in brackets indicate the standard sowing densities based on 
a standard  germ ination capacity for these species in general use in the Forestry 
Commission’s nurseries in 1950. It will be noted that these densities are 
m uch thinner than those recommended by Steven in 1928. This is accounted 
for by improved m ethods of nursery practice, particularly in the preparation, 
covering and after care o f seedbeds, which have been developed since the 
original investigations were carried out. Present day m ethods perm it o f a 
larger out-turn o f usable plants for a given quantity o f seed than formerly.

The plants were lifted after one year in the transplant lines and regraded 
into good plants and culls (Tables 6 to 8). This concluded the nursery side o f the 
investigation. (See pages 65 to 67.)
Forest side

As two-year-one transplants the plants were taken to R adnor Forest and 
planted out, keeping the eight different treatm ents separate.

A random ised block layout with four replications was adopted, each unit 
p lo t consisting o f good plants and culls of one particular treatm ent. The 
following experiments are included in the series:

R adnor Forest Experiment N o. 1, Ednol Hill, 1928 (Douglas fir)
„ „ „ No. 2, „ „ „ (European larch)

N o. 3, „ „ „ (Sitka spruce)
„ „ „ N o. 8, Rhiw Lawr, 1930 (European larch)

Conclusions. The following conclusions are arrived at from  an analysis o f  the 
assessment da ta  for these experiments (Tables 4 and 5, pages 63 and 64): 
Losses on Establishment. In  none o f these experiments were any significant 
differences shown in percentage o f losses on establishment due to the effect o f 
the different sowing densities, nor between the broadcast and drill sown 
treatm ents.

Com paring the losses o f  culls and good plants, however, it is interesting 
to  note tha t in all three experiments at Ednol Hill (Expt. 1, Douglas fir; Expt. 2, 
European larch; Expt. 3, Sitka spruce) the losses o f culls were significantly
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greater a t the one per cent level o f probability. Combining all species and  treat­
ments, overall losses o f culls were 30.3 per cent com pared with 16.7 per cent for 
the good plants by the end of the third season. In the case o f Sitka spruce, 
however, the losses of culls am ounted to  only 4 per cent.

Losses am ong the good plants were, on the whole, slight except in the case 
of Douglas fir which averaged 27 per cent.

Height growth. An assessment o f height growth at the end of the eighth growing 
season showed that there were no significant differences whatsoever in mean 
height resulting from  the different densities or m ethods o f sowing at the 
nursery stage.

In all four experiments however, the culling is seen to have produced 
m arked differences in height growth. The good plants were 10 inches to 24 
inches taller than the culls at the end o f the eighth season, differences which are 
significant statistically at the one per cent level o f probability.

Com bining all species and treatm ents the mean height o f the good plants 
was 69 inches and the culls 53 inches.

2. Grading of Seedlings

Nursery side
Six experiments on the grading o f seedlings were carried out in K ennington 

Nursery, Oxford (K ennington, Nursery Experiment N o. 19, 1926-1928 and 
1927-1929) using Douglas fir, European larch, Sitka spruce (two experiments) 
and Norway spruce (two experiments).

The object of this series o f experiments was to study what influence, 
if any, the grading o f seedlings according to size and quality had  on losses 
and growth in the transplant lines and also on losses and development in the 
field.

Two-year-old seedlings of typical growth, lifted straight from  the seedbeds, 
were used. On lifting from the beds the seedlings were placed into the following 
three grades:

Grade 1 Seedlings one half the maximum shoot length, with the exceptions 
noted in G rade 3. In determ ining the maximum shoot length the 
few exceptionally large seedlings were not considered.

Grade 2 Seedlings less than one half the maximum shoot length, with the 
exceptions noted in G rade 3.

Grade 3 Culls, namely, badly rooted, suppressed, drawn, weakly, dam aged 
and diseased seedlings.

The three foregoing classes of seedlings were studied with, in addition, a 
further class combining Grades 1 and 2 and including all plants with the 
exception o f the culls.

Lining out was done using the open trench method, with boards, at a spacing 
o f  two inches by ten inches between the rows. The plots were laid out in a 
Latin square, with four replications, each unit plot consisting entirely of 
plants o f one class.

Conclusions. The principal conclusions arrived at by Steven were as follows:
1. G rade 1 seedlings gave the best results in the transplant lines for all 

species. The aim  o f seedling production should therefore be to  increase 
the percentage out-turn  o f this grade.

2. The culls suffered notably higher losses than any other grade in all 
species. For this reason they should be destroyed.
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3. The division of good seedlings into two grades, based on size, did not 
reduce losses in the transplant lines sufficiently to justify its general 
recom m endation. W hen transplants norm ally rem ain two years in 
the transplant lines it may, however, be advantageous to grade by size, 
as the G rade 1 plants might possibly be lifted at the end o f the first 
year.

Forest Side
Three experiments were lifted as 2 + 1  and three as 2 + 2  and the plants 

within each class were again graded into good plants and culls in the norm al 
way (Tables 6 to 8). The G rade 3 plants (culls) o f the first grading were thus 
further divided into those which had im proved in quality during one year in the 
transplant lines and those which had not.

They were then taken to R adnor Forest and planted out, using a Latin 
square layout with four replications o f each of the four treatm ents. This 
gave a total of sixteen unit plots o f irregular size, within each of which the 
good plants and culls o f the final grading were planted separately for each 
treatm ent.

This series comprises the following experim ents:—
R adnor Forest, Experiment No. 4, Ednol Hill, 1928 (Sitka spruce)

No. 5, „ „ „ (Norway spruce)
No. 9, „ „ „ (European larch)
N o. 10, „ „ „ (Douglas fir)
N o. 11, „ „ „ (Sitka spruce)

„ „ „ No. 21, Cwm-y-Gerwyn, 1929 (Norway spruce)

Conclusions. An analysis o f the assessment data obtained from  these experi­
m ents (Tables 4 and 5) points to  the following conclusions:
Losses on Establishment. In the four experiments using Sitka and Norway 
spruces, losses in the first year were negligible, but in the two experiments using 
Douglas fir and European larch the overall mean losses (all treatm ents, good 
plants and  culls) were 38.6 and 14.3 per cent respectively. By the end o f the third 
season the losses had  increased to 45.1 and 22.8 per cent. These losses would 
appear to  reflect the unsuitability o f the site for the two latter species.

Variation in the percentage losses between the four different seedling 
grades during the first three years did not reach significant proportions, though 
losses in G rade 3 tended to  be higher than in the better grades. There is thus 
no evidence to  indicate that the grading o f seedlings at the time of lifting 
from  the beds for transplanting has any bearing on the proportion o f losses 
sustained when they are subsequently planted out in the forest.

The final grading into good plants and  culls such as is normally carried 
out in nursery practice on lifting from the transplant lines, has, however, 
provided conclusive results. In the Douglas fir and European larch experiments, 
in which losses were appreciable, the overall losses am ong the culls were 50 and 
23 per cent respectively as com pared with only 37 and 13 per cent losses am ong 
the good plants in the first year. The differences are significant a t the one 
per cent level o f probability. The losses o f culls did not exceed 4 per cent in 
the case of Sitka spruce and 10 per cent in the case of Norway spruce in the 
first year. By the end of the th ird  season overall cull losses in three o f the 
four spruce experiments also (Nos. 4, 5 and 11) were significantly greater than 
losses am ong the good plants at the five per cent level o f probability.
Height Growth. One o f the outstanding results of this series o f experiments is 
the fact tha t only very small and insignificant differences in height were shown 
by the plants in their eighth year as a result o f the nursery grading at the time of
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lifting from  the seedbeds, although the average in G rade 1 was in all cases 
higher than in G rade 3.

On the other hand it is rem arkable that in all six experiments the final 
forest grading, i.e. into good plants and  culls at the time o f lifting from  the 
transplant lines, produced conclusive results. Reference to  Table 2 will 
show that the good plants in each experiment had a mean height o f from  5 to 
20 inches greater than the culls at the end o f the eighth season. These differences 
greatly exceed the one per cent level o f probability  in all cases.

Com bining all species and treatm ents the m ean height o f the good plants 
was 61 inches com pared with only 48 inches for the culls, a difference o f 
13 inches.

The results o f these grading experiments point to the conclusion that the 
seedling stage in the nursery is not a reliable criterion o f  the ultim ate behaviour 
and development o f the plant under forest conditions. Later, at the time of 
planting out in the forest, a simple grading into good plants and culls will m ore 
consistently conform  to the growth and general behaviour which one might 
expect from  the two categories.

3. Spacing of Transplants
Nursery Side

In 1926 and 1927 an extensive investigation was carried out at Kennington 
Nursery, Oxford, with the object of studying the influence o f spacing in the 
transplant lines on losses, on the growth o f shoot and root, and on subsequent 
losses and development in the field. Six o f these experiments were selected 
for extension in R adnor Forest and included the species N orw ay spruce (two 
experiments), Sitka spruce (two experiments), European larch and Douglas fir.

The following spacings in the lines were studied, in inches:
1, H , 2, 3.

The distance between the lines was 10 inches. Only two-year seedlings o f  typical 
growth and size were used, culls and exceptionally large seedlings having 
been eliminated. Lining-out was done by the open trench and board method.

Conclusions. The following main conclusions were arrived at by Steven as a 
result o f these experiments:

1. W ider spacings have given no advantage in better quality o f transplant 
o r in lower losses either in the transplant lines or subsequently after 
planting out, except in the case o f the spruces.

2. The recommended spacing distances in the transplant lines are:—
9 or 10 inches 

between the rows

European larch, above 15 inches average size ....
European larch, below 15 inches average size ....
Douglas fir, all sizes, large or small .............................
Norw ay spruce, if good growth and rem aining two

years in the lines .......................................................
Sitka spruce, if  good growth and remaining two years 

in the lines

Forest Side
The transplants were lifted after two years in the lines in the case o f 

three experiments and one year in the case o f the other three experiments. They
were graded into good plants and culls (Tables 6 to 8), taken to  R adnor Forest

by;
l i inches
l inch

i* inches

2 inches

2 inches
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and planted out in unit plots o f irregular size with a Latin square layout. Four 
replications o f the four different spacings thus gave sixteen plots in all. W ithin 
each plot the good plants and culls were planted separately.

This series comprises the following experim ents:—
R adnor Forest, Experiment N o. 6, Ednol Hill, 1928 (Norway spruce)

N o. 7, „ „ „ (Sitka spruce)
No. 12, „ „ „ (European larch)
N o. 13 „ „ „ (Douglas fir)
No. 14, „ „ „ (Sitka spruce)

,, ,, ,, N o. 22, Cwm-y-Gerwyn, 1929 (Norway spruce)
Conclusions. Analysis o f assessment data obtained from these experiments 
(Tables 4 and 5) points to the following conclusions:
Losses on Establishment. In this series of experiments, as in the grading 
experiments, losses am ong the spruce during the first year were slight, whereas 
the losses of European larch and Douglas fir were considerable (losses o f good 
plants 22%  and 16%, culls 33%  and 34%  respectively). By the end o f the third 
season these losses had increased by about fifty per cent.

Com paring the effect o f the different spacings on losses am ong the good 
plants in the first three years it is noted that the narrow er spacings tended to 
produce a higher percentage o f deaths than the wide spacings (Experiments 
N o. 12, European larch; and N o. 22, Norway spruce). The differences, however, 
were not significant statistically.

Losses am ong the culls in this series, as also in the M ethod and Density 
o f Sowing, and G rading experiments, were again high com pared with the losses 
o f  good plants. In three of the experiments (Nos. 12, European larch; 13, 
D ouglas fir; and 22, Norw ay spruce) the overall losses of culls in the first year 
were 29.9% while losses of good plants were only 13.8%, a difference significant 
a t the one per cent level of probability. The losses o f Sitka spruce culls were, 
however, again low, not exceeding 7 per cent.
Height Growth. The spacing experiments have em phasised rather strongly the 
lack of response in height growth to the use of different spacing distances in the 
nursery transplant lines. On the whole the height differences recorded at the 
end o f the eighth season are small and insignificant throughout the whole series.

It is again brought out however, that the good plants possess a greater 
general vigour than the culls. From  the height assessment data in Table 3 it 
will be seen tha t in each o f the six spacing experiments the mean height of 
the good plants exceeded that o f the culls by from  11 to 19 inches, differences 
which, in all cases, greatly exceed the one per cent level o f probability. Com ­
bining all species and treatm ents the mean height o f the good plants over 
the  whole series was 72.2 inches com pared with 56.9 inches for the culls.

Summary
1. Nursery investigations to  test the effect o f different methods ahd densities 

of sowing, grading o f seedlings and the use o f different spacing distances 
in the transplant lines were carried out at Bagley and Kennington Nurseries, 
Oxford during the years 1920 to 1929. These investigations form  the 
“ Nursery Side” discussed in the present paper.

2. The investigations were concerned with coniferous species only.
3. F our experiments dealing with m ethods and density o f sowing, six with 

grading of seedlings, and six with spacing o f transplants were extended into 
R adnor Forest during the years 1928 to 1930 to study the long-term effect, 
if any, o f the nursery treatm ents. These experiments form the “ Forest Side” 
o f this paper.
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4. Method and Density of Sowing. (Douglas fir, European larch and Sitka 
spruce):

Nursery Side. Drill sowing was beneficial to  Sitka spruce and Douglas fir 
both as regards size and quantity of seedlings produced per lb. o f seed, whereas 
broadcast sowing was recommended for European larch. The thinner sowing 
densities resulted in larger seedlings and better production per lb. o f seed for 
all species, both broadcast and drill sown.
Forest Side. In the forest neither losses on establishment nor height growth at 
the end o f the eighth season were influenced significantly by the different methods 
or densities of sowing applied at the nursery stage.

The good plants suffered a lower percentage of losses and grew faster than 
the culls, the differences in nearly all cases exceeding the one per cent level 
of probability.
5. Grading of Seedlings. (Douglas fir, European larch, Sitka spruce and 

Norway spruce).
Nursery Side. O f three grades o f seedlings studied G rade 1 gave the best and 
G rade 3 (culls) the poorest results in the transplant lines. G rading according to 
size alone does not merit recommendation.
Forest Side. There is no evidence that the grading o f seedlings before lining-out 
has any significant effect on the percentage o f losses on establishment or on 
subsequent height growth.

On the other hand a simple grading o f transplants into good plants and culls 
a t the time of planting out in the forest is shown to be effective. The good 
plants o f this grading showed a lower percentage o f losses and faster growth 
than the culls, the differences being significant statistically in nearly all cases.
6. Spacing of Transplants. (Douglas fir, European larch, Sitka spruce and 

Norway spruce).
Nursery Side. W ider spacing distances in the transplant lines gave no advantage 
in better quality of transplants or in lower losses except in the case o f the spruces.
Forest Side. After planting out in the forest the different spacing distances 
used in the transplant lines did not have any significant effect on losses or on 
subsequent height growth up to the end of the eighth season.

Where losses were appreciable the losses o f good plants were significantly 
lower than the culls. The height growth of the good plants a t the end o f the 
eighth season was in all cases higher than that o f the culls, the differences 
greatly exceeding the one per cent level of probability.

P L A N T I N G  B E E C H  A T  W E S T  W O O D S  
W I T H  A N D  W I T H O U T  C O V E R

By H. D Y ER

Forester, South-W est England

During F.Y.50 some pure beech planting was carried out both with over­
head cover and w ithout cover. The elevation o f the site ranged from 600 to 
700 feet. The cover left took the form of hardw ood coppice, mainly birch, 
spaced at about 20 ft. X 20 ft. where available. This had the effect o f throwing 
a dappled shade. The beech were spaced at 5 feet by 5 feet and, where the 
spacing required it, they were planted close up to the coppice cover; in the past 
it has been usual to keep a certain distance away from  the coppice. On inspecting
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the two areas in the following year, the plants w ithout overhead cover, rather 
surprisingly, appeared to have given the better result. I think, however, that 
this is due to  the ploughing done in the July preceding planting when a “ stum p- 
jum p” plough was used. Planting was commenced in Novem ber, by which 
time the weathering o f  the ploughed area had  given conditions which were just 
about ideal for planting. The planting was com pleted before the end o f the 
year.

On com paring the two treatm ents, I am  of the opinion, however, tha t the 
best results will usually be obtained where planting is carried out leaving, where 
possible, enough cover to give a dappled shade. There are various disadvantages 
in planting w ithout cover, including probabilities o f frost dam age in the low 
lying places. Also, when weeding in areas w ithout cover, there is sometimes a 
serious risk o f the plants being scorched by sun, unless weeding is delayed until 
late in the season; but by delaying weeding one has to face very prolific weed 
grow th in this area o f heavy bracken, under which plants m ake only a small 
am ount o f growth. Further by suddenly opening up the plants late in the year, 
they are given very little time to  harden off before being exposed to  winter 
conditions, w ith the possibility o f severe frosts. In the type of planting where 
cover was available, it was possible to weed with safety at any time when 
necessary during the summer m onths, and generally the weed growth was not so 
heavy as in the area w ithout cover; one weeding during the summer season 
was usually sufficient. F rost danger, too, was practically negligible. I consider 
this form  o f leaving a dappled shade wherever possible is ideal for beech.

In my experience it is desirable to  commence planting as early as practicable, 
and  to complete it if  possible before the end o f the year or a t the latest by 
February, according to  weather conditions. Planting after February is usually 
a gamble.

On the Cadem uir section of Glentress Forest there is a shelter-belt, 
m easuring 200 yards by 40 yards, containing a m ature crop o f mixed conifers 
and  hardwoods, 180 stems in all. This shelter-belt is subject to a prevailing wind 
o f considerable force from  the south-west on m ost days o f the year, and  it is 
interesting to note that all the trees are elliptical in cross-section, the greatest 
diam eter being in the direction o f the prevailing wind.

This unusual grow th is term ed “ hyponasty” and is thought to be caused 
by the growing tissue on the w indward side o f the tree being in a state o f tension 
and that on the leeward side in a state o f compression. I m easured the breast 
height diameters o f a num ber o f trees as follows; all measurem ents being in 
inches:

Elm .......................................................................  13 x  11
A  P.22 D ouglas fir in Glentress Forest was found w ith mid-height dia­

meters o f 5 f x 3 J  inches.

E C C E N T R I C  G R O W T H

By W . F. STO D D A R T 
Forester, Education Branch

Scots pine 
European larch 
Norway spruce .... 
Ash 
Beech
O ak ................

22 x  17 
16i x  14 

12 x  9
24 x  20
25 x  18 
18 x  13
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E U R O P E A N  L A R C H  R A C E S

Review o f Articles by N. P. Tulstrup in the 
Dansk Skovforenings Tidsskrift—December, 1950

By W. H. G U ILLEBA U D  
Deputy Director-General

This paper gives provisional data on a num ber o f European larch p ro ­
venance experiments in D enm ark 12 and 13 years old.

The following is the height o f one series o f plots at 13 years of age:

Plot Height
No. (Jeet) Origin Region
116 25.6 Ruda (special collection)
117 25.6 Erbersdorf ► Sudeten
118 25.3 Ruda (State Forest)
122 25.0 Vysoke Tatry (4,300 ft.)
119 24.3 Jarom eric .............................
120 23.0 Liptovska Teplicka (3,600 ft.).... ► Carpathians
121 22.0 High T atra (2,300 — 3,600 ft.)
129 21.6 South M ahren, Vorkloster (1,300 ft.)..
132 19.4 W iesmath (Wiener Neustadt)
130 19.0 Lackenbach ................ ► Lower A ustria
131 19.0 Wechsel (Wiener Neustadt) I
125 17.1 Kematen-Inzing (2,300 ft.)
128 16.7 Fleinstal (3,900 ft.)
126 15.8 Obermieming (3,300 ft.) -Tyrol
127 J 5.8 M artelltal (3,900 ft.)

Perhaps the most significant feature of the above list is the uniformity
of the height growth within a given regional provenance.

There is a difference o f from 8 to 10 feet between the heights o f the best 
(Sudeten) and the worst (Tyrolese Alps) origins. The C arpathian larch is little 
inferior to the Sudeten.

Other series o f foreign provenance plots included three separate origins 
of Polish larch, Scottish larch from Kirktfill, Aberdeenshire, and larch from  the 
Swiss Alps.

The Polish larch from Skarzysko in the South o f Poland were the best of 
the series, outstripping even the Sudeten, and equalling Japanese larch in rate 
of grow th; the poorest were the larch from the Swiss Alps. The Kirkhill origin 
was interm ediate in height growth.

Form. The Scottish larch from  Kirkhill were exceptionally well formed, 
but the Polish larch from Skarzysko and two o f the three Sudeten lots, as well 
as a num ber o f the D anish origins were also good. The only lo t o f really bad 
form, curiously enough was o f Polish origin (G ora Chelmowa), but this seed 
came from old trees o f coarse habit.

Canker. The plots showed very variable resistance to  canker. Polish 
larch from  Skarzysko was virtually immune; other resistant origins included the 
other Polish larch races, the Sudeten larch and those from  the High Tatra. 
The worst lots were those from  Switzerland, which were heavily cankered, some 
of the plots containing num erous dead trees. The Lower A ustrian provenances 
were rather less badly attacked than the Swiss.
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Summary. The writer concludes that the results point clearly to the 
superiority o f the Polish, Sudeten, and C arpathian seed origins, as well as 
some o f the D anish origins tested.

The Swiss and W est Alpine larch should be ruled out for planting in 
D enm ark.

The Scottish larch though outstanding as regards form was not specially 
vigorous or resistant to canker.

O f the Polish origins Skarzysko and Zagnansk were the best.

A R E P O R T  O F  W O R K  O N  P O P L A R S  A N D  
P O P L A R  C U L T I V A T I O N  

I N  G R E A T  B R I T A I N  — 1 9 5 1

By
T. P. PEACE, Pathologist 

and J. JO B LIN G , Assistant Silviculturist 
Research Branch

(This R eport was presented to the Sixth Session o f the International Poplar
Commission, 1952)

Varietal Trials
The only new area started since 1950 is at Stenton in East Lothian, in the 

south o f Scotland, where the bed o f an abandoned reservoir is being planted. 
N o assessments have been made during the year on any o f the trials.

The main collection contained 223 clones in N ovem ber 1950, and  cuttings 
or plants o f a further 60 clones have been received since then. M any o f these 
are only o f botanical interest, and some have done so badly in the nursery that 
they will not be used in trial plantations, but it is hoped eventually to extend 
the trials to include all really prom ising clones.

Negotiations are in progress for an area o f about 25 acres o f land to be 
used as a N ational Populetum. If  these negotiations are successful planting will 
be started next winter. I t is intended to plant initially three trees of all the 
principal species and hybrids, o f which one will be retained to reach its full 
growth.

Progress has been made towards finding a suitable site for a wind exposure 
trial o f different varieties. Lengths o f very exposed roads in the Cambridgeshire 
fens have been selected, and negotiations for the use o f the road margins for 
the poplars are in progress.

A large num ber of clones have been planted very close to the base o f a 
high wall at Alice H olt Research Station. It is hoped, by this means, to discover 
which are geotropic ( l ik e /’, robusta) and which are phototropic ( l ik e /1, serotina).

Silvicultural Experiments
New silvicultural work on poplar started during the current forest year can 

be divided conveniently into two phases; namely, work in the nursery on the 
propagation of poplar from  cuttings and the raising of plants suitable for 
planting out in the field, and work in the field concerning the successful estab­
lishment o f poplar plantations on differing sites. In some cases the two phases 
are dealt with separately in that experiments laid down in the field are not 
always dependent on plants raised experimentally in the nursery, but generally 
speaking experiments are so designed that the plants produced during the
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nursery experiments are subsequently transferred to the field and the results 
in both places correlated.

All the nursery experiments, with one exception, are being carried out at 
the Forestry Commission Research Nursery a t Kennington, Oxford. The m ost 
extensive o f these is based on the wide spacing o f cuttings, in conjunction with 
root pruning during the peak growing period. Three different spacings and two 
separate times of roo t pruning are being examined—making nine treatm ents in 
all—and the resulting plants are to be transferred to the field in the following 
season to study the effects o f the treatments. A prelim inary experiment of 
a similar nature has already disclosed that by wide spacing and roo t pruning 
of cuttings, plants are produced in one year which are com parable with stum ped 
and transplanted stock in rigidity and shoot height growth and, in addition, 
possess what is thought to be a m ost desirable fibrous root system. For this 
year’s experiment, 378 cuttings of each o f the varieties P. serotina, P. serotina 
narrow crowned variety, P. gelrica and P. robusta are being used.

A second nursery experiment at Kennington is devoted to testing the effect 
that length of cutting has on survival and on the growth o f the shoot during the 
first season. Six different cutting lengths are under examination, ranging from  
4 ins. to 9 ins., and, as in normal practice, the whole length o f the cutting is 
being inserted in the soil. Only cuttings of P. robusta are being tested, 120 for 
each o f the six lengths. Previous work o f this sort has shown that certain varieties 
under optim um  conditions of soil moisture will produce a satisfactory shoot 
and root system from  a cutting less than the norm al length of 8 to 9 ins.

The third experiment at Kennington is one on a small scale, devoted to the 
examination of the shoot growth and survival of cuttings taken from different 
parts o f one-year shoots. Three different types of cuttings are under trial: 
the first type is taken from the base of the shoot. The buds on them usually 
sprouted during the summer, and they now bear scars where the resulting shoots 
were removed. This type o f cutting is thicker than normal. G row th takes place 
from adventitious buds produced around the pruning wounds. The second 
type is taken from the middle of the shoot. They bear a m oderate num ber of 
normal buds. The third type is taken from the upper part, but not from  the 
extreme tip, o f the shoot. They bear rather more buds than the second type, 
but have a greater proportion of pith and are thinner and more pliable.

The fourth silvicultural nursery experiment is being carried out in one of 
the Forestry Commission Research Station’s nurseries at Alice H olt Lodge, 
Farnham . This is a small scale project to examine the shoot and roo t growth 
from cuttings o f P. robusta inserted in soils of varying acidity and alkalinity. 
Lime, in the form o f calcium hydroxide (Ca(OH)2), has been applied to small 
three foot square plots o f acid soil, in which four cuttings have subsequently 
been inserted, in am ounts ranging from J lb. to 4 lb. An extended pH  range has 
resulted, and it is expected that a fairly accurate determ ination can be m ade o f 

• the soil pH producing optim um  growth and the range of pH  in which poplar 
can be propagated from cuttings.

Silvicultural experiments in the field are mainly concerned with determining 
the means o f establishing poplar plantations satisfactorily from  the point of 
view o f obtaining the maximum num ber of healthy and vigorous trees and the 
minimum num ber o f deaths. Poplar experiments have been laid down on three 
widely different sites during the present season, although two o f these can be 
considered as supplements to those laid down last year.

The first o f these is on basic fen peat at H ading, in Thetford Chase Forest, 
where three planting treatm ents are under observation. Past work on the 
establishment o f poplar has indicated that the raising o f a m ound o f soil around 
the base of the plant is very similar in its effect, in producing m ore vigorous
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trees, to  spreading a thick mulch o f cut grass or other vegetation on the ground 
surface around the plant to a diam eter o f about four feet. In order to study the 
nature o f the effects o f  m ounding and mulching more closely, cultivation o f the 
ground around the plant has also been included in the current experiments, and 
it is intended that this third treatm ent should elim inate altogether the weed 
growth, which is likely to be found in the vicinity o f the plant during the 
growing season.

Com parable in detail, a second experiment has been laid down at D rayton, 
in Rockingham  Forest, on heavy' N orthants boulder clay bearing a thick grass 
vegetation. The planting o f poplar on this type of site has proved difficult, 
in tha t growth during the first two or three seasons after planting has been slow, 
while often there has been die-back o f the leading shoot and, sometimes, death. 
I t is expected, however, that this experiment will clearly show that cultivation, 
and either m ounding or mulching or both, will enable the trees to exhibit greater 
vigour than has hitherto been the case with plantings on this and similar sites.

The varieties planted are P. serotina at H arling and P. robusta at D rayton.
The th ird  establishm ent experiment is laid down on ground not normally 

considered suitable for poplar. This is a very acid site (pH ^ 3 .8  to 4.5) in 
the New Forest, where the soil is a medium to sandy loam which is acutely 
deficient in lime and phosphate and m arkedly deficient in potash. Lime has 
been applied to  half the plots in sufficient quantity  to raise the pH to above 
6.0, and next season, the second after planting, a nitrogen, phosphate and potash 
fertiliser will be added to  stim ulate grow th in both limed and unlimed plots. 
Two varieties are being used in this experiment, P. trichocarpa and P. serotina 
narrow  crowned variety, and it is expected that inform ation will become 
available in due course on the relative reaction o f Balsam and Black hybrid 
poplars to  acid soil conditions.

The fourth  field experiment is at H arling and is an extension o f a nursery 
experiment, on the wide spacing and roo t pruning of cuttings, laid down and 
completed last season at Kennington Nursery. It is designed to  com pare the 
differences in behaviour in the field of plants raised from  norm ally spaced and 
wide spaced cuttings, w ith and w ithout roo t pruning. M ention has already been 
m ade of the prelim inary results of this type o f experiment, the plants used 
are all rooted one year cuttings o f P. serotina and P. robusta.

The silvicultural experiments in the field have been statistically designed 
to  give the maxim um  inform ation on the reactions o f the trees to different 
treatm ents, and assessments will be for survival, die-back, health and  height 
growth. In addition, pictorial records will be m aintained by photographing 
sample trees o f each treatm ent.

D uring the past growing season assessments were carried out on three 
establishm ent experiments and four m anurial experiments, all originally planted 
during February, 1951. Assessments were for survival, health, leading shoot, 
die-back and increase in height during the growing season. As the results are 
for the first season in the field only, they cannot be considered final or neces­
sarily indicative o f the future behaviour o f the trees. In addition, since the 
experiments and analyses in themselves are intensely com plicated and require 
detailed explanation for a full understanding, it is only intended here to  give a 
brief summary o f the prelim inary results.

Each one o f the establishm ent experiments, laid out on three different 
sites, included four varieties, four age/types o f plant, three levels o f a phosphate- 
potash fertiliser and two planting treatm ents, m aking in all 48 separate trea t­
m ents for each variety. As was anticipated, it has not been possible to produce 
statistically sound evidence for any differences in behaviour between the 
varieties—P. serotina, P. serotina narrow  crowned variety, P. gelrica and
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P. robusta—such differences as did occur can be attributed in the main to 
variations o f the site, differences in soil m oisture content at the times o f planting 
the variety blocks and, possibly, the different handling treatm ents each variety 
received. As regards age/type o f plant, stum ped one-year cuttings lined in the 
nursery for one year gave the highest survival figures, were the healthiest plants, 
and produced the greatest increase in height on all sites. R ooted one-year 
cuttings were generally less vigorous, but were superior to unrooted sets and 
stumped one-year cuttings lined for two years, both of which gave low survival 
figures, and proved the least healthy plants and produced smaller increases in 
height. The applications o f fertiliser had no significant effects on the percentages 
of deaths or die-back, but on surviving plants, which did not die-back, the 
presence o f fertiliser very slightly increased height growth and improved health. 
As already mentioned, the effects o f mounding and mulching were very similar, 
though in some cases, particularly in the percentages o f deaths, the form er 
treatm ent gave slightly better results. It is interesting to  note that a com bination of 
mounding and mulching did not give significantly better results than either 
treatm ent alone.

Each of the m anurial experiments included the four varieties nam ed above* 
and involved the application of one o f three levels of a nitrogen fertiliser 
during the summer, a phosphate and potash fertiliser, separately or in com ­
binations, a t the time of planting, and one class of plant, namely stum ped one- 
year cuttings lined in the nursery for one year. The experiments were fac- 
torialised, and each variety was given 27 separate treatm ents. For all four 
varieties, and on each o f the sites except one, nitrogen, either alone or in com ­
binations with the other fertilisers, increased the number of healthy plants and 
their height growth. Because there were very few deaths in any treatm ent, it 
was impossible to  draw any conclusions regarding survival. On two sites, both 
in Thetford Chase Forest, all three fertilisers, considered separately, produced 
nearly significant effects on health and height, whilst in Alice H olt Forest only 
nitrogen had a significant effect. On the fourth  site, in Rockingham Forest, 
the overall effects were so small that they could not be analysed with any 
degree o f exactitude. On one Thetford Chase site, interactions were observed 
and, although the result was not statistically significant, nitrogen was most 
beneficial in the presence of potash.

Similar assessments and analyses will be made at the end o f the present 
season, and it is hoped that after two years growth in the field the reactions 
to different treatm ents will be more obvious and easier to differentiate.

Pathology
Inoculations with bacterial slime resulted in P. tremula x tremuloides 

being added to the list o f canker-susceptible varieties. Eighty per cent o f the 
trees of this hybrid inoculated, developed canker. It is possible of course, since 
a mixed population o f seedlings was used, that the others may have been resistant 
clones.

Steps are now being taken to bring all the poplar nurseries into line 
with the recom m endations made by the Com m ittee on the Transm ission of 
Poplar Diseases. This will involve the discontinuance this summer o f all outdoor 
work on bacterial canker a t the Research Station a t Alice Holt. In future, 
inoculations will be carried out a t a special nursery at M undford, N orfolk. 
This year, work with slime inoculations at this new nursery will be m ade on 
freshly rooted  long cuttings, a m ethod found quite satisfactory by Sabet at 
Cambridge.

Two acres o f heavily cankered P. candicans suckers at Parlington Park 
in Y orkshire are being used as a test area for other clones. The plants were
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put in gaps cut am ong the suckers and it is hoped that this may provide the 
natural infection that failed or nearly failed to develop when alternate rows 
of cankered sets and test trees were planted at the Research Station at Alice 
Holt.

Melampsora attack was again heavy, and m ore data were collected on 
varietal resistance.

Dothichiza attack was severe on large three-year-old poplars used for 
planting in some o f the trials. The plants were particularly large owing to 
the favourable growing season of 1950, and the fungus gained entry through the 
pruning wounds made by the removal of some of the side branches at the time 
o f lifting. In 1951 most o f the pruning required on the larger plants was carried 
out during August, instead o f at the time of lifting. It is hoped, since wounds 
then made had started to heal by the end of the growing season, that Dothichiza 
a ttack will be less serious. A ttack by this fungus was one o f the factors 
m ilitating against the S-2 plants in the age and type experiments.

A portion of the canker testing area at the Research Station was severely 
attacked by Phyllosticta populinci. Considerable efforts were made to eradicate 
this outbreak. The same fungus also occurred in company with Mcirssonina 
castagnei on dead shoots and leaves on a few poplars in Fen Row nursery, 
Rendlesham.

Systematy

M r. P. G. Beak has continued his studies, and has again provided invaluable 
help to the Forestry Commission Research Branch by his willing identification 
o f poplar m aterial.

P. szechuanica and its supposed variety P. szechuatiica tibetica have been 
located in a num ber o f collections. They are being studied by M r. Beak. It 
would appear probable that they are not in fact at all closely related.

Distribution of Cuttings

As in past years a “ List o f Poplars in the Possession o f the Forestry 
Commission Research B ranch” has been widely circulated, and am ong the 
requests for cuttings were some for varieties o f which little is known except their 
behaviour in the nursery.

As was anticipated, the visit o f the. In ternational Poplar Commission to 
G reat Britain earlier in the year aroused interest in a num ber o f varieties 
being cultivated in this country, and m any requests were made for cuttings of 
these, as well as for cuttings o f the num erous new clones now under trial in 
Forestry Commission nurseries and plantations. In all, 589 cuttings have been 
despatched to persons overseas during the current season, to Belgium, C anada, 
France, Germ any, H olland, Lebanon and South Africa. O f these over a quarter 
were cuttings o f  clones o f Populus eugenei. Catkin m aterial has also been sent to 
Belgium. Interest in poplars in G reat Britain has increased, and during this 
season 612 cuttings o f varieties for trial have been distributed to  persons in 
different parts o f  the country.

For the fourth successive season, cuttings of four certified poplar varieties 
have been supplied to private estates, trade nurseries and Forestry Commission 
nurseries. The num bers distributed are shown below with com parative figures 
for 1951 Forest Year in brackets.



P. serotina P. serotina P. gelrica P. robusta
n.c.v.

Forestry Commission 1590 (1735) 1450 (1610) 1500 (1610) 1450 (705)
Estates and N urserym en 2259 (3820) 1597 (3275) 1647 (2310) 2607 (4655)
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T ota l................. 3849 (5555) 3047 (4885) 3147 (3920) 4057 (5360)

The numbers supplied this year have dropped below the 1951 figure but are 
still above the average for the past three seasons. The reduction can be 
attributed in the main to  nurseries having built up their stocks from  past 
distributions, as was the intention when the scheme came into operation.

In addition over 4,000 cuttings have been sent to Eire and N orthern Ireland 
to enable the respective Forestry D epartm ents to lay down stool beds.

A S P E N  P O P L A R S  I N  G R E A T  B R I T A I N

By T. R. PEACE, Pathologist, and 
J. JO B LIN G , Assistant Silviculturist, Research Branch

(A report presented to the Sixth Session of the International Poplar
Commission, 1952)

The European aspen, Populus tremula, is a native tree in G reat Britain and 
occurs in m ost parts o f the country on a wide variety o f soils. It is found m ost 
frequently as one constituent o f mixed scrub hardwoods, but occasionally occurs 
nearly pure over small areas o f an acre or less. It shows considerable variation 
in form, bark colour, etc. from place to place, but in any one wood the aspens 
are often of a single type and sex, suggesting that they all arose originally from 
one plant by suckering. Certainly quite large areas can be colonized quickly by 
the suckers from  a single tree. Despite its wide distribution and comparatively 
common occurrence, aspen trees o f m erchantable size are rarely met with. On 
most sites, and particularly on the heavy clays, where it is very common, it has a 
tendency to die, or to suffer from root decay and blow down, when it is only 
some 5 to 6 inches in diameter.

From  the forestry point o f view it has normally been regarded as a weed 
species, and little effort has been made to treat it silviculturally. In a few places, 
however, groups o f aspen suckers have been thinned and pruned, but none of 
these are yet old enough to judge whether they will be successful commercially. 
The planting of native aspen has not, as far as we know, been attem pted, and, 
in view o f its general failure to reach economic size, could hardly be recom ­
mended.

In a few areas aspen has proved an indirect source o f damage to Scots pine, 
because it acts as alternate host to the rust fungus Melampsora pinitorqua which 
is capable o f doing considerable damage to its coniferous host. Fortunately 
Pinus laricio and Pinus pinaster are resistant to this Melampsora and can be used 
for planting in places where aspen occurs am ong the coppice.

The only large-scale plantings o f P. tremula that have been m ade in G reat 
Britain were done by Bryant and M ay Ltd. (M atch M anufacturers) about 
fourteen to twenty years ago in two areas, one at Ballochyle, near D unoon in 
Argyll, Scotland, and the other at Lakenheath in Suffolk on the edge o f the 
East Anglian fens. A t Lakenheath, on a poor alkaline peat, the trees grew very 
badly and have shown no improvement with time. In Argyll they grew somewhat.
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better, but over the last nine or ten years they have been attacked by a cankerous 
die-back, the real cause o f which has rem ained, until recently, obscure. 
Generally only the fungus Fusarium was found on the dead twigs and cankers. 
Eventually however, K. A. Sabet, working at Cambridge University, confirmed 
the presence o f Pseudomonas syringae form a populae on m aterial from  these 
trees, and it now appears that the Fusarium is a rapid invader o f the tissues 
already damaged by the bacterium. This finding has been confirmed by the 
spontaneous appearance o f Fusarium on cankers initiated by inoculation with 
bacterial slime on P. tremula x tremuloides hybrids a t Alice H olt. The aspen 
planted by Bryant and M ay were all raised from  seed collected in Poland and 
Russia, or were brought over from  there as seedlings. They show, as would be 
expected, considerable variation. A lthough the results have been unsuccessful 
commercially, the trees have done rather better in Argyll than is usually the case 
w ith native aspen on similar sites.

At Raby Castle in N orthum berland some seedlings supplied by Bryant and  
M ay were planted in 1938, and these have done considerably better, having 
reached an average height o f 29 feet in the first eleven years. W hen last examined 
they were still disease free. O ther aspen from  the same source were planted on 
sand over chalk at Lingheath, Brandon. On such a dry site they have inevitably 
done poorly and are now developing bacterial cankers, w ith the usual secondary 
Fusarium. A part from  Ballochyle and  Brandon, bacterial canker has not been 
recorded elsewhere on aspen in G reat Britain. This may, in part, be the result 
o f insufficient observation, but is is certainly not com m on. In the two cases 
where it was recorded, cankered Black or Balsam poplars were growing in the 
vicinity.

As far as is known, the American aspens P. tremuloides and P. grandi- 
dentata are confined to  arboreta, and nothing is known of their forest poten­
tialities. Plants o f two aspen or semi-aspen hybrids, P. tremula x tremuloides 
and  P. alba x tremula have recently been introduced from  D enm ark. The latter 
does not appear at all promising, so far, in the Forestry Commission trials. 
They have both proved hard  to  establish, but a commercial planting o f the first 
nam ed has made fairly rapid grow th on a good site in N orfolk, though it is 
still too early to judge its real possibilities. On inoculation w ith bacterial slime, 
P. tremula x tremuloides has proved extremely susceptible. Though o f course 
this does not necessarily postulate that it will be attacked in the field, it does 
raise doubts as to the advisability o f large scale planting.

In the immediate future, research work on aspens is likely to be confined to 
further trials o f P. tremula x tremuloides on a variety o f sites.

A N  A U D I B L E  F I R E  W A R N I N G  S Y S T E M  
A T  T H E T F O R D  C H A S E

By G . H. C LA RK  
C hief Clerk, East England

Shortly after the war forty-one new houses for forest workers and super­
visory staff were erected on a site adjoining the existing village o f Santon 
Downham . Concurrently with this substantial extension o f the village, arrange­
ments were in hand for improving the fire protection and warning system for 
Thetford Chase Forest, the central control point o f which is at the Santon 
Dow nham  District Office. A n im portant effect o f the new housing scheme was 
the greatly increased availability of man-power for turning out to fires occurring
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outside working hours, but for this labour force to be fully effective there must 
be some easy and speedy means of summons.

W ith this in view the Conservator decided upon a warning siren similar to 
the type used for air raids during the war, with one control point in the D istrict 
Office and a second in the Senior Fire W arden’s house, which is located in the 
old village.

The principal problems to be solved in putting into effect this apparently 
simple project were:

1. The only electricity supply available at the time was 110 volts D.C. 
(generated by Forestry Commission). On the other hand a mains 
supply o f 230 volts A.C. to the village was expected within a year or 
two, and the expense necessary to replace the siren later, or have it 
re-wired, would be wasteful and m ust be avoided if possible.

2. The siren m ust be powerful enough to be heard throughout the new 
and old sections of the village and yet not be sufficiently loud to be 
heard in Brandon (one mile distant), where it might be confused with 
that of the County Brigade. It m ust not cause undue disturbance or 
annoyance to the residents o f Santon Downham.

Obviously a certain am ount o f disturbance in the immediate neighbourhood 
would be inevitable whenever the alarm was sounded, but the siting m ust be 
chosen so as to avoid the risk o f possible serious shock to the nerves o f very 
young children or elderly persons in the houses near by.

These considerations entirely ruled out the Hom e Office type of siren as 
used by Local A uthorities. This type is extremely powerful and furtherm ore 
requires a 400 volts, 3 phase electricity supply. Its use (if this supply were 
available) would not only confuse the inhabitants o f Brandon but in all 
probability would also cause some o f the inhabitants o f Santon D ownham  much 
nervous distress.

As a first step various patterns of siren were examined and discussed, but 
we were unable to obtain the loan of any apparatus for trial. Deliveries were 
subject to delays o f up to six m onths and a further possible delaying factor 
in our case was the need to wire the selected model for a non-standard voltage 
of 110.

In the absence of trial, a decision had to be made on purely theoretical 
considerations. One difficulty in arriving at a choice lay in the difference between 
“audible range” and “ alarm  range” . A siren may be heard in still air for a 
considerable distance, but its effective alarm range is limited to a much shorter 
distance. The choice was ultimately reduced to alternative models having 
respectively audible ranges of one and a half miles and three quarters o f a mile. 
The first would be audible in Brandon to quite a considerable extent with a 
favourable wind. The second would have barely sufficient alarm  range for the 
purpose intended. In the end the smaller model was ordered, with the intention 
of supplementing it with a second o f the same type if found to be necessary later.

The order for the siren was placed in the Spring o f 1948, and while delivery 
was awaited plans were drawn up for routing the overhead lines required from 
power source to  control points and to the apparatus. In order to save wiring 
costs the closing o f the main circuit was to be by relay switch rem otely con­
trolled by push buttons at the two selected points m entioned earlier. This 
enabled m uch lighter cable to be used for the switch lines. Voltage drop in the 
main cables had  to be calculated and an approxim ate site arrived at for the 
siren. A further m atter to be considered was provision o f some indication at 
each control point in the event o f power failure from  blown fuses, cable fault 
or other cause. It would undermine the whole system if the operator pressed 
the button  and  assum ed that the alarm  had been sounded when in fact the
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peace o f the village rem ained as tranquil as before. To avoid this kind o f anti­
climax a low consum ption indicator lam p above each push button  was decided 
upon. If the light went out, this would signify a circuit or power fault.

The approxim ate site o f the siren was provisionally plotted on a large scale 
m ap o f the village and its environs, and a circle representing an assumed alarm 
range of a quarter o f a mile was drawn. The area enclosed included practically 
all that was required but the effects of reflection of sound from buildings, its 
absorption by neighbouring woods and com peting sounds, such as radio sets, 
were incalculable, particularly as regards the fringe areas.

The siren was delivered in the late summer of 1948, and with the aid o f a 
forester’s van and eight m otor vehicle batteries, tests were made at various 
points. It was found that in the open air, even with an unfavourable light 
breeze blowing, the effective alarm  range was much greater than the quarter 
mile assumed. On the other hand, indoors, with windows closed and radio 
operating at norm al volume, it was inaudible at two hundred and fifty yards. 
Also difficulty was experienced in hearing it on the leeward side when trees 
intervened. Even when allowance was made for the fact that the apparatus 
was being sounded from the floor of a van and not from the top o f a pole it was 
evident that either a larger siren or a second o f the same size would be necessary. 
I t was decided to order a second model o f the same type. In the light o f the 
experiments conducted it was now possible to calculate the combined alarm  
range. The positions for the two sirens three hundred yards apart were m arked 
on the plan and assuming a safe indoor alarm  range under all normal conditions 
o f two hundred yards radius, the boundary o f the alarm  range was plotted. 
The area o f highest concentration for indoor audibility then appeared on the m ap 
as an ellipse (taken in so to speak at the waist) whose longitudinal axis was five 
hundred yards.

A t this stage it was realised that the use o f two small sirens instead o f one 
large one had m any advantages:—

(a) The expense of re-wiring later would be avoided. W ith a 1 lOv. supply 
the two would be wired in parallel; with 230v. supply they would be 
wired in series, the change-over being both simple and inexpensive.

(b) The second siren, while increasing the alarm  range as required, could 
be sited on the side of the village rem otest from  Brandon.

(c) Since the two sirens would be some distance apart, the applied voltage 
at the terminals of each, while working in parallel, would differ (that 
rem otest from  the supply being 6 to 7 volts lower); hence the aural 
frequency of the one would be slightly lower than that o f the other. 
Over a certain area the dissonance thus caused would intensify the 
alarm  effect, since a discord impinges on the hearing with m ore pene­
tration than does a pure note.

(.d) Residents nearest each instrum ent would not suffer from  the same 
concentration o f sound at close quarters as they would if near an 
instrum ent twice the size.

These advantages m ust be offset by a 20 per cent increase in cost.
The second siren was delivered early in 1949, but hopes o f having the 

installation ready for use during the fire danger season o f that year rapidly 
faded. M aterials, particularly copper, were still scarce and there was consider­
able difficulty in finding a supplier who could produce a relay switch of the 
required type. Later in the year activity commenced in bringing the mains 
supply to the village and plans were then altered to have the installation working 
on the 230 volt A.C. mains in time for the following fire danger season, which 
would commence in February, 1950. Well before that, the overhead lines
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(suspended on locally grown larch poles) and the sirens were in position, and 
by February, 1950 all that remained to be done was the wiring to the control 
switches and linking to the mains. By M arch all was ready for test and by the 
end of that m onth the new audible warning system was integrated into Thetford 
Chase fire plan.

Its effectiveness may be judged from an incident that occurred some time 
later. The relay switch tem porarily obtained was far from ideal and it was the 
intention to replace it when supplies improved. Its fault was hypersensitivity. 
One m orning at 1 a.m. the sirens suddently sounded; despite falling rain and 
pitch darkness, the duty crew turned out from  their beds—a tribute both to 
their devotion to duty and the efficiency o f the system. W hat they said when the 
summons proved to be a false alarm  is best left unrecorded.

The cause was never ascertained from proved facts, but the following theory 
is generally accepted:—

The indicator lamps are wired across the push switches— thus a minute 
current flows continuously through the operating coil o f the relay switch. 
When either button is pressed the lamp connected to it is tem porarily 
by-passed and full current is supplied to the coil closing the switch contacts 
and operating the sirens. At that time power cuts were quite com m on and 
the day-time reductions in voltage were liable to be followed by night-time 
surges. It is thought that an unusually high surge occurred on that occasion, 
increasing the coil current sufficiently to close the contacts and hold them 
closed for perhaps a minute or so.
Following this incident the indicator lamps were removed from the circuit 

as it was felt that the tem porary disadvantage o f having no indication o f fault 
in the system was preferable to having the crew turn  out to a false alarm. The 
lamps were replaced as soon as a more suitable relay had been obtained.

G A L E  W A R N I N G !
W I N D B L O W  I N  W E S T E R N  S P R U C E  P L A N T A T I O N S

By S. M. PETR IE 
District Officer, West Scotland

“ The m odern extensive use of spruce in forestry in G reat Britain is probably 
justified from  a utilisation standpoint; but it does raise the danger o f overthrow 
by strong winds, and demands that special consideration shall be given to this in 
appropriate circum stances” . This sentence from an article entitled “The Soil 
Conditions which Determine W indthrow in Forests” by W. R. D ay (Forestry 
Vol. XXIII N o. 2) has very special significance for any forester concerned with 
West of Scotland forests, and may be regarded as a warning to him in the 
establishment of future plantations. Such districts, w ithout a doubt, present 
circumstances wherein special consideration should be given to the dangers o f 
windthrow. Preventive measures are possible and can be put into effect simply 
and at no great expense; remedial measures are difficult, very often ineffective 
and alm ost invariably extremely costly.

A brief exam ination o f the causes o f windthrow, o f measures which 
may be taken to  prevent it and o f corrective action when it has occurred would 
not appear to  be out o f place even at this late date in the G overnm ent’s vast 
afforestation scheme; it is now, when the Forestry Commission’s early spruce 
plantings in W est H ighland districts are at the thinning stage, that wind effects
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are beginning to show themselves, and  tha t dimly rem em bered warnings 
about the dangers o f extensive blocks of pure, even-aged spruce, near the western 
seaboard, are coming back to mind. The unsightly gap caused by a gale in a 
spruce plantation , twenty years o f age and receiving its first thinning, gives one 
a feeling of foreboding; if this is to happen to a stand o f 30-foot high trees, some 
800 to 900 to the acre after a first thinning, one is afraid to contem plate what 
may happen from the 30 to the 70-foot stage o f growth, when num bers per acre 
are smaller, and where the block extends for miles w ithout a change o f species, a 
w indbreak or natural shelter, any irregularity or even a m arked difference 
in height. Vast acres o f spruce on soft ground, growing rapidly, subject to 
heavy rains and frequent storm s, with no shelter other than the undependable 
protection such trees afford each other, are unstable and unnatural com ­
munities, and windblow in the ensuing years may quite possibly be disastrous. 
The fall of one tree leads to the fall o f its neighbour; as each tree or group of 
trees goes down, those in the vicinity become less stable, and a small initial 
o r neglected gap may result in the entire heart being eaten out o f the plantation 
by successive gales or even by “ fresh” winds. W estern districts are subject to a 
continuous succession o f gales, summer and winter, and the country as a whole 
is shaken periodically by a really m em orable puff such as occurred in 1898, 
1926, and only recently in December, 1949. The last shook the writer as much 
as the woods when he had grasped the full extent o f the damage, and had thereby 
been given cause to speculate on what m ight happen to the extensive spruce areas 
;n his neighbourhood in the years to come.

Factors leading to Wind damage
The principal factors which either together or individually lead to the 

collapse o f single trees, groups o f trees or even whole stands are chiefly as 
follow s:—

{a) Exposure o f the site to strong prevailing winds.
(b) Incidence o f a strong wind from  an unusual direction.
(c) Shallow soils and lie o f the rock form ation.
(d) Heavy rainfall or snowfall.
(ie) The drainage system.
( / )  C oncentration o f the crown to the upper stem.
These may be briefly dealt w ith in turn.

(a) Exposure of the site o f the plantation  to a strong prevailing wind is an 
obvious contributory  factor to  windblow. Trees on an exposed hill face are 
obviously in m uch greater danger from  wind than are those on a shel.ered site. 
Such trees are, however, acclimatised from  early youth to the prevailing wind and 
they develop through life a resistance to it both  in crown and roo t to such an 
extent that, if margins are carefully handled, and if thinning is begun early 
and done often, damage from the wind norm ally experienced seldom or possibly 
never results. Very m uch greater damage may be expected from the mishandling 
o f a plantation  on an  exposed site than of one on a sheltered site.

(b) Incidence of a strong wind from  an unusual direction generally plays much 
greater havoc in p lantations than do the prevailing winds, and in the establish­
ment o f p lantations this factor has to be guarded against with as m uch care as 
have winds from  the exposed side. Sudden gusts from  the opposite direction 
to that o f the prevailing wind catch trees “ on the hop” ; they are not acclimatised 
to  force from  that side; their energies all through life have been directed towards 
pressure coming the other way, and in consequence they are readily bowled over 
when hit by wind from an unexpected quarter. In alm ost all cases o f severe 
windthrow in woods, it will be noted tha t trees have fallen with their crowns 
towards the direction of the prevailing wind, clearly indicating their lack of
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resistance to wind coming the other way. On the steep slopes o f narrow  glens 
where, whatever the wind direction, it blows either “ up” or “ dow n” the glen, 
it is not uncom m on to find a blown group of trees at one spot pointing in one 
direction and at another spot, perhaps some hundred yards away, a group 
pointing in the opposite direction. Such blows are generally caused by the 
rebound o f the gale from the side of the glen opposite to that o f the p lan tation ; 
where tributary funnels lead from the side glens, the direction of the rebounding 
wind is altered according to the lie o f these tributary glens or corries, with the 
result that a t some points on the plantation side, the wind strikes in a “ down- 
glen” direction and at others in an “ up-glen” direction. These rebounding 
gusts may be at right angles, or in an exactly opposite direction to that o f the 
main gale, and they have been the cause of severe windfalls in plantations in 
hilly terrain.

(c) Shallow Soils and the lie of the parent rock m aterial have an im portant 
bearing on the possibility o f windthrow. It is upon the soil that the tree relies 
for anchorage, and if the soil be shallow, due to  the presence near to the surface 
of a hard infertile sub-soil, pan form ation or parent rock, root penetration 
downwards is impossible and an insecure footing only is obtained. Spruces 
are shallow rooters even in the most favourable o f sites, but where soil fertility 
is confined to the shallow surface layer only, roo t spread is alm ost entirely hori­
zontal; it is not uncommon to see blown spruce on some sites after twenty to 
thirty years o f growth, with a downward roo t penetration o f no m ore than six 
inches. The horizontal spread is considerable, and where orthodox spacing 
of the trees has been adopted, the root competition and the linking up of 
root systems of neighbouring trees are very considerable, so that very unstable 
conditions obtain and the crop has little resistance to offer to the first strong 
wind that blows.

The “ lie” of the rock too is im portant. W here bedded rock outcrops 
at right angles to the floor o f the plantation, roots are able to penetrate into and 
between the layers o f the beds, and to secure a very firm grip beneath the soil; 
they are thereby able to withstand a much greater degree of exposure. This 
possibly applies less to spruces than to Douglas fir, pines and larch, which are 
more commonly to be found on such sites. Where the rock is flat under a shallow 
soil, or where the slope of the beds is in a downhill direction, no such anchorage 
can be obtained by the roots, and conditions very favourable to windblow 
ensue. On such sites, in heavy rainfall areas, where the water cannot percolate 
downwards but must ooze slowly along between the soil layer and the rock, 
gale damage may be expected. Examples have been seen where an entire group 
of trees, root, stem and canopy plus the soil layer, have been blown sm oothly 
off the rock face, leaving it bare and exposed.

(d )  Heavy rainfall or snowfall localities where extensive conifer blocks have 
reached the closed canopy and thinning stages provide optim um  conditions 
for severe windblow, particularly in western districts or where strong winds 
are frequent. Gale damage in woods reaches its peak when thoroughly 
saturated soil conditions and the occurrence of a storm  happen to coincide, and 
it is unfortunate that in this island a period o f very heavy rainfall is very often 
immediately followed by a wind of gale force. It is surprising how often the 
cessation o f the rain marks the beginning of the storm, and in the very wet 
summer of 1950 in Argyll, there was a steady sequence of days o f continuous 
downpour lasting until the early evening, after which a south-westerly gale 
would immediately spring up and blow till m idnight. The roo t systems o f 
conifers were so loosened by the semi-liquid state o f the soil that the trees, with 
their heavy wet crowns, were in perpetual danger o f w indthrow ; where gaps 
from previous blows existed or where margins had been recently disturbed,
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toll was taken o f the stands at intervals throughout the whole year. On saturated 
soils, uprooting and not stem-break is the rule, and even the m ost windfirm of 
broadleaved trees is not immune.

The rapid thaw of a snowfall has an even more saturating effect than 
heavy rain, as there is little or no rapid run-off o f water to the drains, and a gale 
in conjunction with a thaw o f snow can be very serious. In the wet soil conditions 
which prevail, the roots o f trees lose all grip and are no longer able to  hold to ­
gether the mass of soil which should counter-balance the pressure o f wind on 
the crowns; as a consequence, uprooting readily ensures. Should a fall o f  snow 
at the same time be lying on the canopy o f the crop, windbreak may readily 
occur. W indbreak may happen by itself in hard  weather conditions, or in con­
junction with uprooting, should there be a partial thaw with a resulting saturated 
soil.

(e) The drainage system, both natural and artificial, has o f course a great 
bearing on the stability of trees. The m ore rapidly superfluous water can be 
conducted from  the soil o f the forest area, the m ore will the drying out o f the 
upper layers o f the soil be speeded up and as a result the hold o f the roots of 
the trees on the soil improved. W indthrow  is very infrequent on a naturally 
well-drained slope, even after fairly heavy thinning; w indbreak may occur, 
particularly if thinning has been so long delayed that the crowns o f trees are 
confined to  the topm ost portion o f the stem, but up-rooting is uncom m on. It is 
o f m ost frequent occurrence on wet flats where the run-off is slow, and on shallow 
soil areas where seepage down the slope is constant, due to the near presence 
o f rock. Similar conditions prevail where the artificial drainage is insufficient, 
or is out of repair and water is unable to find its way along the prepared channels. 
The blocking o f contour drains on slopes in wet districts is very liable to lead to 
the form ation of a local m arsh with resultant unstable conditions, and even the 
choking of a leader running more or less downhill may create a spongy area 
between the point o f diversion of the water and the point where it finds again its 
own or another channel. Drainside trees are especially liable to blow, as the root 
spread o f shallow rooting trees like the spruces becomes one-sided and  the repair 
work done on drains tends to destroy any attem pted root growth to that side.

M any o f the Com mission’s plantations in western districts occupy a 
broad belt o f the lower hill slope only, generally from sea level to about the 
800 feet contour line, leaving in m ost cases, a very much larger area o f bare 
hill between the tree planting limit and the summit o f the watershed. While 
the plantation area itself may be adequately and efficiently drained, it is not 
sufficiently realised that an extensive undrained tract of country lying immedi­
ately above and forming a huge catchm ent area m ust dispose o f its water via 
the planted ground before that water can find its way by the burns and rivers 
to  the sea. M oreover, while the crowns o f the trees reduce the impact o f heavy 
rain upon the soil and trap  part o f it, which will evaporate from the canopy, 
the impact and quantity falling on the bare ground above is lessened in no such 
way, and a very quick run-off may follow, producing a volume o f water with 
which all the forest drains may be unable to cope. The undrained unplantable 
ground can place a very heavy burden on the drains of the lesser planted area.

( / )  Concentration of the canopy to the upper stem is an unfavourable factor 
in protection against wind. This point cannot be separated from thinning, and 
it is the timing of the first thinning and the length o f the period between thinnings 
which determine the depth of canopy on the individual stem. A too long 
delayed first thinning, or too  long an interval between thinnings, tends to “ draw ” 
the trees, whereby the lower branches o f the crowns are suppressed and killed off, 
and the foliage is confined to the upper stem only, which is the only part o f the 
tree having access to the light supply. The m ore thinning is delayed, the higher
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on the stem is the length of living crown, and the smaller becomes the per­
centage o f crown length to total length. As a consequence, the m ore is the 
pressure of wind confined to the top of the tree and the stronger is the leverage 
effect upon the root.

Preventive Measures
In discussing the measures which may be the means of reducing or pre­

venting the extent o f windblow in extensive spruce plantations, it will be advis­
able to take in turn the headings as briefly outlined above. The causes of trouble 
lead to preventive devices which may be possible o f adoption. As regards the 
depth of the soil and the rainfall there is little that can be done apart from  the 
selection of the m ost suitable species. There are, however, some precautions 
which can be taken under the other heads and these may be examined briefly.

Exposure of Site
Exposure is a large subject and its consideration begins with the acquisition 

officer who makes it one o f his cardinal points in assessing the value o f an area 
for afforestation; the degree of exposure of any area determines the extent, 
species and treatm ent of any plantation which may subsequently be formed. 
While all sites are exposed to a certain extent, good quality soil localities have 
occasionally to be discarded because o f the severity of exposure. Between such 
and the most sheltered localities, there are interm ediate types which dem and a 
modification of m ethod on account of wind. The basic rule is to retain any 
existing natural shelter if the site should be so fortunate as to possess it and, 
should it not, to provide, as early as possible, shelter from trees especially planted 
for this purpose.

N atural shelter usually consists o f solid or scattered scrub already growing 
on the ground, artificially created groups or belts o f trees, or the rem nants o f 
a natural w ood or plantation, It is now elementary procedure in the affores­
tation o f an exposed site to make full use o f these forms of protection, which are 
the best that can be afforded to young trees; they are enduring and they do not 
cause draughts. Their retention, in whole or in part, not only provides a guard 
against wind damage from  the cleaning stage onwards, but also assists in the 
establishment o f the crop. It is not intended here to discuss m ethods o f dealing 
with scrub or old woodland, but fear o f  wind in handling spruce makes it 
imperative to ensure that marginal shelter is retained perm anently and that, 
where conditions allow, the tree or scrub shelter available should be treated 
so as to break up the extent of pure conifers as much as required; the greater 
the exposure, the more scrub is retained or the m ore frequent are the patches or 
belts o f old acclimatised trees left throughout the area. M arginal shelter is 
most im portant. It is generally on margins that initial windblow occurs and a 
large and unstable area of conifers may frequently be kept on its feet solely 
by the prevention of marginal gaps.

W here the area to be afforested is entirely bare, or where the existing crop 
is sparse or o f local occurrence only, measures will require to be taken to 
stabilise a large spruce area by forming, at the earliest possible stage, belts or 
groups of more wind-resisting species, o f a hardy type, sited so as to be o f 
greatest service to the less secure species. Were economic and administrative 
conditions to allow it, it would be silviculturally desirable on an exposed site 
to establish marginal and internal belts o f wind-resisting species some years 
before the planting o f the main crop of spruce, with the object o f having a certain 
am ount of shelter from  these belts in readiness, and of having them ever in 
advance of the spruce in growth. This is, however, not a practical proposition, 
and moreover the rate of growth o f spruce in m ost western districts is generally 
sufficiently fast to outgrow other species even although these have the advantage 
of earlier establishment. The prescription to be stressed is that spruce areas
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should be frequently interrupted by belts o f windfirm species such as Scots 
pine, Pinus contorta, Corsican pine, Abies nobilis, or Japanese larch as soil 
conditions perm it in order to avoid too great an extent o f pure spruce. The 
greater the exposure, the more frequent should these belts o r clumps be inter­
spersed, and while the m ajority should be placed at right angles to  the prevailing 
wind, a few m ay be established in different directions as a guard against the 
unusual gale. The margins, as the weakest parts, must always be so safe-guarded 
by an alternative species, and if soil conditions and elevation allow, a hardw ood 
m argin is much to be preferred. Adverse soil conditions for the conifer species 
m entioned above should not be allowed to weigh too heavily against their 
use, as a change o f species alone is a helpful m easure; even a weak and stunted 
belt or group o f larch in a spruce area may check the run of a windfall.

In this connection, it is advisable too  to have spruce planted in mixture 
with another species wherever possible. Locality factors do not often perm it o f  a 
suitable associate species; much o f the ground in western districts is entirely a 
spruce type where pines, larches, silver firs and even Douglas fir cannot compete 
in growth w ith this species. It is noticeable, however, that where mixing has been 
done, and even where the secondary species has badly lagged behind in growth, 
the spruce are m ore windfirm and have a superior crown development. The 
hanging back and  gradual die-off o f such a secondary species as larch or pine 
have had m uch the same effect as a m oderate cleaning or first thinning, with the 
added advantage that the process has been gradual. Should the original mixture 
have been one o f plant by plant, the spruce have, early in the pole stage or about 
the first thinning stage, double the growing space, which they would occupy 
had  the planting been pure. The result is that on removal o f the pine or larch 
at cleaning there remains a firm crop o f spruce with well developed crowns, 
gradually acclimatised to m ore open growth and in m ost cases windfirm. All 
round  developm ent is m uch better and  such trees have a considerably larger 
volume than  have spruce o f the same age in pure plantations. An advantage 
o f this type o f planting, from the m anagem ent aspect, is that it may be possible 
to  delay or entirely avoid the first thinning which is not always a profitable 
operation. The cutting out o f the associate species may leave the spruce well 
enough spaced to carry on to a size at which it would normally be receiving its 
second or th ird  thinning.

Drainage
One o f the chief forms o f protection against windblow in spruce forests 

on soft ground, in western regions, is undoubtedly the form ation o f an efficient 
drainage system at the time of planting, and the m aintenance of that system in 
good repair during the whole period o f the life o f the plantation. M any o f our 
earliest plantings o f spruce were done on ground which was not sufficiently 
intensively drained; this is obvious now in the cleaning o f drains after a 
thinning. Further, in many cases on these early afforested areas, the arrange­
m ent o f the drainage system was far from  satisfactory. Too large a proportion 
o f  the drains are running in the direction o f the hill slope, like ninety per cent 
o f  sheep drains in the W est of Scotland, and  they are actually draining a negligible 
area o f ground. These drains, as the years have passed, have frequently become 
m uch bigger than their original size, the rush o f water after a dow npour having 
widened and deepened them appreciably, and this erosion has often led to 
the collapse o f  trees near the drain edges, a com m on initial stage of a larger 
gap.

On m ost spruce areas, efficient draining should provide tha t the majority 
o f drains cross the hill slope and thereby trap  water. D rains running w ith the 
slope m ust be restricted to  as few as possible; fullest advantage should be taken 
o f  existing burns, and necessary leaders running down slope should be cut off
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to burns or natural w ater channels as frequently as possible, to prevent erosion 
of the sides and  bottom s of drains with resulting danger o f collapse to neigh­
bouring trees. The cross drains, trap and feeder drains, should be o f a satis­
factory depth, depending on the site conditions, as it is their purpose to catch the 
water and dry the soil; the leaders running downhill directly or a t an angle to 
the nearest water channel should be made shallow, as the volume o f water 
passing along them will keep them of the requisite depth. The steeper the slope, 
the more shallow should be these drains. In some cases where steepness is very 
marked, erosion can be avoided by using depressions in the ground as leaders; 
the vegetation on the sides and bottom s o f such depressions prevents any 
denudation and m aintains the channels a t their original size.

Normally, typical spruce ground in the W est o f Scotland requires twenty- 
five to thirty chains o f drains per acre, but the correct positioning o f the 
drains is considerably more im portant than the total chainage. There seems 
to be a general lack o f deep trap drains on the upper parts o f ground depressions, 
and at the foot o f steep slopes. M ention was made earlier o f the extensive 
flow in o f water to plantations from large unplantable tracts o f higher ground; 
deep trap drains on the upper margin o f spruce plantations are alm ost essential 
and these can frequently be led to natural water channels w ithout trouble. Such 
drains should leave no passage for water between the bare ground and the 
plantation, and if a fall for them is difficult to obtain, they can be led off" at their 
lowest points to the nearest burn or stream.

An im portant point o f detail is that such trap drains, or indeed any marginal 
drain to a plantation, particularly if on the exposed side, should be opened at 
some distance from the first line o f trees. This allows o f roo t spread in an 
outward direction. If the marginal drain is too close to the trees, roo t spread is 
permitted towards the plantation side only, and the outside trees, which should 
be the m ost windfirm, are given only half a chance to become so. The best 
protection to a spruce area is a strong margin, the greatest danger, a weak one.

Having form ed an efficient drainage system, the fear o f windblow makes 
it necessary to keep the system functioning satisfactorily at all stages in the 
growth o f the crop. In the moist, mild conditions which prevail in western 
districts, the grow th o f vegetation is extremely rapid, particularly when an 
area previously grazed has been closed to animais and some shelter is provided 
by the planted trees. The sides and bottom s of drains quickly produce a growth 
of grass and moss which impedes the flow of water and reduces the depth of 
the drain. The higher the trees grow, the greater become the shelter and the 
more rapid  the grow th in drains, until such time as the canopy closes and 
further growth o f ground vegetation is stopped. It will generally be found that 
on such areas, drains require repairing twice between establishment o f the 
crop and closing o f the canopy, after which a repair is necessary following each 
operation o f cleaning and subsequent thinning. M echanically ploughed drains 
are not so long-lasting as hand-m ade ones.

It is possible, after closing of the canopy with a resultant partial drying-out 
of the soil by the crop, that all the original drains do no t require to be kept 
open and, at discretion, some o f the feeders may be discarded; but it is generally 
a mistake to do so before the pole stage has been reached. In the repair o f drains, 
particular attention should be paid to  keeping marginal and  trap drains a t the 
requisite depth, feeders free of blocks and running freely to the leaders and o f  a 
depth great enough to allow for the usual deposit o f dead needles and  twigs. 
Leaders running with the slope should get a slight scouring only to avoid erosion, 
and provided they are steep enough to  run freely, a growth o f grass on their 
sides and bottom s should be rather encouraged than otherwise.
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A com m on prelude to windblow is the collapse o f  trees which have been 
standing too near the sides o f drains. The root spread o f such trees is generally 
one-sided, and the spade work in drain repairs further weakens them by 
destroying any roo t growth which is attem pting to gain the far side o f the 
drain. In planting, no tree should be placed nearer than two feet from a drain 
edge; widely spaced trees are in little danger o f  blow if they are acclimatised 
to  the spacing from early youth, and it is better to reduce the num ber o f trees 
per acre than to have unstable members am ong the community. Turf-planted 
trees are less stable than those flat-planted, and the system o f planting trees on 
furrows ploughed at five or six feet spacing, with a consequent drain between 
each row o f plants, may lead to a most precarious stand o f trees. W here every 
tree in the crop is a drain-side tree great danger from wind may follow.

The lay-out and m aintenance o f the artificial drainage system to fit in 
with the natural one is o f prime im portance in preserving spruce from wind­
blow; its object is to prevent water from  entering the plantation area, and to 
convey surplus water from this area as rapidly and with as little disturbance 
as possible. It is the presence o f surplus water in the upper soil layers which 
so loosens the hold o f tree roots on the soil that they become a prey to strong 
wind pressure on the crown whereby uprooting follows. The loss o f one tree 
allows the wind m ore play on the crowns o f its neighbours, which in turn  are 
in danger of a similar fate; in this way gaps can become o f ever-increasing size. 
The fall or leaning over o f a single tree should always be attended to at once, 
as its weight upon the next one assists the wind in following up with a further 
collapse. The blown tree must be felled and snedded as soon as possible.

Treatment of Plantations
Once trees have been established the only further treatm ent which the 

forester can give them, apart from  brashing and pruning, is to cut them dow n; 
and it is the intensity with which he cuts them down, either singly or in groups, 
that has the greatest effect on the size or depth o f the crowns o f the individual 
trees or o f the canopy o f the crop as a whole. The cleaning of a plantation has 
usually little if any effect upon the canopy; thinning “ from above” , which is 
the usual type in force, is done solely with the object o f affecting the canopy and 
therefore plays an im portant part in regulating possibilities o f damage by wind.

Spruce trees in western districts, particularly Sitka spruce, are fast-growing 
and stand upon the surface o f the ground like ninepins bearing a heavy crown 
o f foliage in the upper parts o f the stem. They are not windfirm trees a t the 
best o f times, even in open stance, and  in plantation  form, where roo t and 
crown com petition is so intense, their instability is greatly magnified. In early 
youth, and through growth until canopy is formed, they arc fairly secure; 
it is when height is reached and lower branching is lost that the danger period 
begins; the greater the height attained and the m ore the crown is forced to the 
growing point o f the stem, the greater becomes the danger from wind. The 
greater the length o f the crown on the individual stem, the greater is the p ro ­
tection against wind, and crown development can be influenced only by thinning. 
Thinning of the marginal row  is essential to obtain windfirm m arginal trees, 
and  it is good practice to thin margins even earlier than the general stand within, 
in order to secure edge trees with well-formed crowns on all sides and over 
the whole length o f stem. Planting o f a few o f the marginal rows at wider 
spacing than the main crop might assist in the same connection. It is probably 
advantageous to keep the m arginal trees green-branched to the ground, as this 
prevents the entry o f the wind into the rest o f the plantation.

It cannot be stressed too strongly tha t it is from  the m argins o f spruce 
plantations tha t the greatest trouble from  wind is m ost prevalent. A secure 
margin will protect an insecure crop; a broken m argin will generally lead to
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trouble. Edge trees are acclimatised to w ind; those on their lee side are not, and 
it is sound forestry to protect and m aintain the original edge trees a t all costs. 
The removal of these trees for such purposes as roads, hydro-electric cables, 
fire lines, etc., should be avoided wherever possible, for where it occurs some 
collapse almost invariably results. It would be good policy if all swaths to be 
cut through spruce areas for road or electric cable purposes could be attended 
to at the very earliest age in order to give the new marginal trees some time 
and opportunity to acclimatise themselves for the better protection o f their 
neighbours inside.

As m entioned earlier in this article, the establishm ent of edge belts o f a 
different species, where soil conditions permit, is one of the safest devices which 
can be adopted against windblow, and such species as pines, larches, Abies 
nobilis and the common hardwoods can be m ost useful. The hardwoods are 
only possible of use on low sites of a m oderate fertility. A lthough they are 
perhaps slower of growth than conifers, their use is well w orth while because 
of their windfirm qualities and their loss of canopy in winter. They may only 
attain half the height o f the spruce but their protective value is still considerable, 
and once established they may endure for two or even three ro tations o f the 
softwood. Their use as a fire break is also advantageous.

Just as it is essential to preserve all the strong and windfirm trees in the 
thinning of the stand, so it is also o f prime im portance to get rid  as quickly 
as possible of all the weaklings; in the first thinning, trees not likely to remain firm, 
trees with “ sprung” roots, and trees too close to drain edges should be removed. 
A tree swaying in the wind and loosening the soil in its vicinity has an ill effect 
upon its neighbours, and is better out o f the way. Thinning too, should, if 
possible, be done with a view to making the stand as irregular or o f as uneven­
sized units as can be attained, with due respect to sound m arking; this provides 
for better canopy development, as too even a crop is more to be feared in times 
of storm  than is an irregular one. A n individual spruce too should, in the 
interests o f wind protection, often be m arked for removal to preserve a hardw ood 
tree, or a conifer o f some alternative species, for the slightest break in the 
regularity, or any alteration in wind-resisting capacity of the exposed trees, may 
check the gradual collapse through a pure spruce area.

Dealing with Windblows
Once a blow has occurred, what can be done about it? The forester 

immediately casts around for some way of re-stocking the blank and o f pre­
venting its spread, but apart from replanting right away, there is very little he 
can do. The opening of additional drains in a plantation already once thinned 
does more harm  than good. The edge of the gap is insecure and it is now too 
late to attem pt to strengthen it by thinning. The more trees now which can be 
kept standing on the newly exposed edges, the better for all concerned; even 
leaning or partially blown trees in the gap, provided they are not in actual 
contact with other trees, m ust be retained. A little protection is better than 
none.

The replanting o f such a gap, be it small or large, is not always crowned 
with great success. The selection of a fast-growing species is not easy, and the 
ground may suit spruce only. The forester is anxious to get cover and  p ro ­
tection established as early as possible to shield these bare unsightly edges, yet 
form ation of the new crop seems much slower and more difficult than was the 
establishment o f the original plantation. Pine weevil begin to play around the 
small re-planting. It becomes the gathering ground for all the deer and vermin 
in the surrounding neighbourhood and fencing it off may eventually have to be 
resorted to. Meanwhile each gale that blows makes the area to be dealt w ith a
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little larger, and  sleepless nights become the forester’s portion  when the gales 
blow. There is little we can suggest to help him. Replanting with strong, large 
transplants o f such species as sycamore, alder and  birch, or with cuttings of 
fast growing poplars is the best that I can recommend. They are a t least 
weevil-proof and, once established, their rate o f growth is rapid. They are not 
easy o f acquisition for this purpose, and it may be a useful practice to  retain a 
small stock o f such trees in some o f the nurseries. Filling up the gaps in spruce 
areas with four to five foot high hardy broadleaved transplants or cuttings, 
fenced off tem porarily if necessary, would probably help to some extent, and 
these species have the m erit o f being long-lived and windfirm; hence they might 
survive to assist the second crop o f spruce.

It may be w orth while considering the idea, where the area affected by 
windblow is still small or where the gap is still occupied by a few somewhat 
loosened trees, o f roping or wiring edge or gap trees to more stable ones 
within the stand. It is the gradual increase in the gap’s size with the occurence 
o f every strong wind that is so much to be feared, and in countryside where 
spells o f calm weather are o f short duration, the partially disturbed trees o f the 
gap or o f its edges do not obtain sufficient opportunity  o f gaining a fresh grip, 
even during the growing season. Given a sufficiently long time to get a fresh 
root-hold  on the soil and to acclimatise themselves to the new, m ore open 
condition, they may in time become firm enough to shelter their fellows and to 
stop the extension o f the blank. By roping such trees to  stable trees inside and 
in different directions, or by guying them to the ground, it may be possible to 
hold them upright and sufficiently secure for a period long enough to enable them 
to regain more or less their original stability and thereby to prevent further 
encroachm ent by the wind which the first opening o f a gap encourages. This 
roping-back o f these trees would also prevent the leaning of the crowns o f half­
blown trees upon their neighbours, a feature which makes them still more 
vulnerable to  wind.

To conclude, there is with wind damage as with fire, little remedial action 
that can be taken and that not o f a very convincing nature. N atural or artificial 
barriers are all tha t can be relied upon with any certainty to  bring to  a stop 
encroachm ent by wind through spruce woods. I t is at the time o f establishment 
that arrangem ents about shelter have to be made, and it is all through the life 
o f the p lantation  that attention to the crop and soil condition has to be given if 
protection against the expected winds and storms o f the locality is to  be 
adequate and  enduring. Against the periodic hurricane which is sent across 
these islands, we can do nought but watch and pray.

A T R E E  S H I E L D  T O  P R E V E N T  I N J U R Y  
W H E N  T U S H I N G  L O G S

M ost foresters who have ever worked on the extraction o f big tim ber are 
fam iliar w ith the serious damage that can be done to the bases o f standing trees 
by the cables used to haul o r “ tush” felled logs to  the nearest loading point. 
This dam age is generally m ost frequent during the later thinnings or selection 
fellings, and  on natural regeneration areas—wherever some large trees have to 
be left standing and other large stems removed. It is m ost severe where tractors 
and  wire cables are employed, but any rope may do harm  if it rubs against the 
base o f a tree trunk  and similar damage is often done by the moving logs them­
selves. Once the bark is rubbed off an open wound rem ains, which may take 
several years to  heal over; meanwhile fungal pests may enter and attack the 
wood.
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From  Am erica comes news o f an  effective shield to protect tree trunks 
from such injuries. I t is made from  an oil drum , o f a suitable dimension (a 55 
gallon drum  is suggested), by removing the top and the bottom  and cutting the 
cylindrical surface longitudinally into two half-cylinders, using an oxy-acetylene 
torch. These pieces are again cut across, giving four shields from  one drum . 
Each is strengthened by having steel rods o f half-an-inch diam eter welded to  the 
straight edges; these rods are prolonged for about 6 inches beyond one edge o f 
the shield, so as to form  “ legs” which can be stuck in the ground to  hold the 
shield in place. Finally a hand-hold is cut near the top^of the shield, for ease 
in lifting. (See Fig. 2).

Shields o f  this type have several advantages. They are light in weight, 
easily carried or transported, and can be compactly nested to take little space. 
A shield is set a t the base o f  each tree likely to  be damaged by hauling operations, 
being moved on when these are over.

This device is described by Elmer W. Shaw in the Journal o f  Forestry, 
January 1951, p.45; and  we are indebted to the Society o f American Foresters 
for permission to  reproduce these details.
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D A M A G E  B Y  S T A R L I N G S  T O  T R E E S  A T  
S L E B E C H  F O R E S T ,  S O U T H  W A L E S

By F. A. SLA TTER 
Forester, South Wales

Shortly before Christm as, 1950, a flock o f thousands o f starlings descended 
o n  Pickle W ood, Slebech Forest, in Pem brokeshire, to roost for the night. 
A  keen east wind was blowing at the time, and the birds concentrated on a 
patch  o f  scrub w oodland in a sheltered valley.

On passing this valley next m orning, I was astounded at the extent o f the 
dam age caused. The com bined weight o f the birds had torn  boughs from  small 
oak  and beech trees over an area o f an acre or so, while some rhododendron 
bushes were nearly flattened.

I m ade enquiries locally to  see if any sim ilar occurrences had  been recorded, 
bu t could not find w ord o f any. H ad  the starlings roosted  on an established 
plantation, very serious damage would have been caused.

A N  E A R L Y  P R O P O S A L  F O R  S T A T E  C O N T R O L  
O F  W O O D L A N D S

(W e are indebted to  M r. L . T. V o w l e s , o f Ashleworth, G loucester, for 
bringing this interesting extract to  our notice.—Editor)

A N  E X T R A C T  F R O M  TH E G EN ERAL V IE W  OF THE  
A G R IC U LTU R E  OF TH E C O U N T Y  OF GLOUCESTER.

B Y  T H O M A S RUDGE, B .D ., 1807

Timber being confessedly in a state o f progressive dim inution, (in this 
county at least), it is an object well worthy the attention o f the Legislature, 
to  endeavour to secure a proper supply o f that necessary article. M ight not 
each owner of land be obliged to satisfy the overseer or constable of the hamlet 
or district, that, when he is cutting down a tim ber-tree, he is also supplying 
the loss, by planting, preserving, and raising a young one o f the same kind, 
on some part o f his estate? So that a yearly return might be made to the 
Q uarter Sessions, and filed am ong the records o f the county. If the general 
principle were adopted, provisos and exceptions might be introduced, to  meet 
many cases, where the complete adoption o f the plan might be improper, 
o r even stand in the way o f improvement. This measure is suggested with the 
hope, that another less exceptionable may be substituted in its room , or engrafted 
upon it; for, tha t some measure is expedient, cannot be questioned. The 
destruction o f timber, owing to  its high price, holds out an irresistible tem p­
tation  to  cut down, while the great expenses attached to  landed property 
operate as a check upon planting: for, w ith the exception o f  a few public 
spirited gentlemen, plantations are scarce; but the notices for sale o f timber 
a re  to  be found, at the proper season o f the year, in every provincial news­
paper.

The vale o f this county, it is true, abounds w ith young growing elms in 
every hedge-row; but for this, no thanks are due to  the proprietor: it fortunately 
happens, that no t only the stools o f the trees which are cut down, but the roots 
themselves, which spread to  a great distance, throw  out new shoots in abundance, 
m ore than  enough to  replenish the loss; and, for the purpose o f making good 
trees in a few years, it is only necessary to watch their growth, and  prevent them
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from being destroyed by cattle, or stunted by numbers. The tim ber thus p ro ­
duced, is sometimes unsound, and particularly so, if the trees are perm itted to 
grow too long after they come to a proper size for felling; bu t as the dem and is 
urgent, and the sale certain, they seldom stand too long; and in this case, the 
timber is good for the several purposes to  which this sort is usually applied.

But the great com plaint is in the continual dim inution o f oak-trees: these 
require to be raised from  the acorn, or transplanted and protected; bu t though 
they will re-produce themselves in the same way as elms, yet, growing slowly, 
the young shoots, or plants, seldom rise above the hedge-rows, so as to  become 
trees, or if they do, are galled, knotty, and stunted. Besides, the little probability 
of any advantage in the life-time o f the planter, from  oak-trees, is another 
obstacle to the plantation  o f them : and therefore the Agricultural Societies 
have, with great judgm ent, and considerable success, prom oted this valuable 
branch o f husbandry, by honorary  and pecuniary encouragement.

R I G H T S  O F  W A Y

By W. J. RAVEN 
Land Agent, North-W est England

W hat do we mean by a right of way? I feel sure that many people do not 
appreciate the im plication but the m atter no doubt arises sooner or later at 
most forests, and in connection with our road construction program m e it is 
certainly a subject o f some importance. It will be my endeavour, within the 
space available, to give you something o f the background o f this m atter.

The definition of a right o f way in its most simple form is that it is a right 
of passing over someone else’s property. It carries no interest whatever in the 
soil and the owner o f the land is entitled to prevent the surface being used in 
any m anner or for any purpose other than that o f passing and re-passing. 
Rights o f way can be classed under two headings, that is to say they can either 
be “ Public” or “ Private” and it is as well to deal with them  separately because 
the principles are somewhat different.

A Public Right o f W ay is a highway and the com m on expression “ The 
King’s Highway” is to all intents and purposes a perpetual right o f passage in 
the sovereign, for himself and his subjects, over another’s land. The oldest 
existing highways are the Rom an W atling Street which runs from  Dover to 
London and  from  London to Chester, and the Fosse way which runs from  
Somerset to  Lincoln. These rights of way and other lesser known ones have 
existed for centuries, but the first statute which organised the m aintenance 
of roads was passed in 1555 and it laid a certain obligation on the part o f the 
occupying inhabitants to contribute labour and m aterials to carry out the 
work. Nevertheless it is not only a main thoroughfare which can claim to be a 
right o f way, a foo tpath  which the general public are entitled to use, is ju st as 
much a highway as a wide by-pass road. Similarly you can have a carriageway, 
cartway, bridleway, footway, causeway, churchway and probably several other 
varieties, including an ordinary pavement. All o f these “ways” fall within the 
definition o f  the Highway Act 1835 and they1 are in fact public rights o f  way 
which anybody m ay use for legitimate purposes. Now, don’t go thinking you 
can drive your car on the pavement because that would not be a legitimate 
purpose, and the use o f any particular highway depends upon its classification.
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Classification is usually fairly well-defined although the extent of. use 
o f  the various kinds o f highway is largely a question o f fact which a ju ry  would 
decide in the event o f a dispute. In general, the wider form  o f use will cover 
the lesser variety, for instance a carriageway, as the name implies, covers the 
right o f passage for all wheeled traffic, you can also walk or ride on it; but 
you can only walk on a footpath. Some knotty  problems do arise, in fact there 
has been a legal argum ent as to whether you can rightfully push a peram bulator 
on a pavement, but in case your wife is becoming a trifle worried let me say 
tha t she is quite within her rights. Incidentally the passage o f a corpse is 
commonly supposed to create a right o f way, but this has no legal standing.

Public rights o f way arise by one o f two m ethods, they are either provided 
for by statu te or by dedication. I do not think I need say very m uch about the 
form er as it is simply a question o f powers provided under an  Act o f Parliam ent. 
W e have a m odern example o f this in the N ational Parks and Access to C ountry­
side Act 1949, where the M inister is entitled to create new public rights o f way. 
The establishm ent o f a right o f way by other means is not quite so simple and it 
is “dedication” which has to be proved, tha t is to  say the question m ust be 
asked whether there has been some form  o f recognition that a particular “ way” 
has been granted to the public, or possibly it m ight be m ore accurate to  say that 
lack o f any evidence to  the contrary often provides its own justification. This is 
why you so often find some simple act undertaken by an owner such as the 
placing o f a notice board  or the locking o f a gate on one or more days in a year 
so that there is in fact evidence to rebut any claim tha t a public right o f way exists. 
The Rights o f  W ay A ct 1932 does give an owner protection in this way which is 
often sufficient to defeat a claim, but there are plenty o f legal pitfalls which 
the C ourts may be called upon to  decide.

If  a right o f way is to  be established by dedication it is necessary to prove 
use over a long period o f  time, but dedication by itself is not always conclusive 
evidence, and  it has already been explained w hat measures m ay be taken by an 
owner to defeat such a claim. Dedication may be express or implied, the form er 
is merely a question o f fact that a landowner did give a right o f way over his 
land to  the public at large; an implied dedication may be m ore difficult to prove 
although I daresay there are plenty o f people about who are willing to  have a 
try. The Rights o f  W ay Act 1932 provides that where uninterrupted use can 
be proved for a period o f twenty years this will provide the necessary evidence 
and  I th ink you can take it that there is some emphasis on the word “ uninter­
rupted” . It is really in effect the same principle as the Prescription Act o f 1832 
which governs private rights o f way. The Rights o f W ay Act has recently been 
am ended by Section 58 o f the N ational Parks and Access to the Countryside 
A ct 1949, but it does not alter anything I have said here. In case you are curious, 
it makes some change in respect o f an extended time limit o f forty years which 
it was previously necessary to prove for establishing a right o f way where 
there was no person in  possession capable o f dedicating. This provision has 
now  been deleted, so twenty years is the figure to  work on for all purposes.

I  am  not going to  dwell very long on a Private Right o f W ay but in general 
it is a right vested in some particular individual(s) and possibly for some 
specified purpose. I t can only be created by grant, reservation or prescription 
and  under the Prescription A ct o f  1832 a private right o f way may be created 
by uninterrupted enjoyment for a period o f twenty years over freehold land in 
absolute possession o f  the owner. I t  is really a privilege or easement granted by 
an  owner o f land and may be subject to such conditions as the owner wishes to 
impose.

This short article has no claim to  be comprehensive o f all the points 
involved in  the law regarding rights o f way, bu t it would be incomplete if the
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question o f repairs was omitted. The common law ruling is that the inhabitants 
of each parish are responsible for surface repairs to rights o f way, and it is 
a very ancient law founded on the theory of the right o f the inhabitants to use 
all the public roads in the realm. However, the Highway Act o f 1835 and other 
statutory law has since Limited this liability, and the upkeep o f roads is now 
the prim ary responsibility o f the County Councils and the M inistry o f T rans­
port. There is nevertheless an interesting point in connection with the date of 
the 20th M arch, 1836, as a highway established before this date is known as an 
“ancient highway” , and in such cases a Local A uthority has no power to compel 
a frontager to pay the cost of making up, i.e. paving and sewering, etc. In  a 
very general sense it can be stated that a public highway m ust be kept in such 
repair as to be safe and usable by the ordinary traffic of the district.

The liability to repair and replace stiles, gates, stepping stones on public 
highways (and including footpaths) rests on the same basis as the liability 
to repair the surface. It has been the practice o f Parish Councils to assume 
responsibility in this direction under powers contained in Subsection (2) o f 
Section 13 o f the Local G overnm ent Act 1894. Parish Councils proceed by 
passing a resolution and going through certain formalities, and in considering 
where responsibility lies it should always be ascertained whether the Parish 
Council have in fact assumed responsibility under their powers. If  not, then 
recourse should be made to  the R ural D istrict Council or the County Council.

The repair o f bridges on public highways lies prim arily upon the inhabitants 
of the County just as in the case o f roadways it lies upon the inhabitants o f the 
Parish. The m aking o f bridges was not made part o f the com m on duty o f any 
public authority  until 1888, when it was entrusted to the County Council. 
If a private person erects a bridge on a roadway over which the public have a 
right o f passage, or acquire one, then the liability to repair it falls upon the 
Highway A uthority.

A nother duty o f the Highway A uthority is to erect direction posts or 
stones legibly inscribed with the name o f the next m arket town or village to 
which the highway leads. While on this subject it is not w ithout interest to 
note that if under Section 3 o f the Rights of Way Act 1932 the owner o f a private 
road erects a notice to the effect that it is private and it is to rn  down or defaced 
then he is not obliged to erect another one, but need only send form al notice 
to the Local A uthority that the way is not dedicated to  the public.

I hope this article will have been o f interest, perhaps some o f my legally 
minded colleagues will find cause to argue with me on one or two points as it is 
a subject on which there has been a fairly considerable am ount o f case law.

F U N D A M E N T A L S  O F  R O A D  P L A N N I N G

By E. R. H U G G A R D  
Planning Officer, Wales

A lthough the need for roads in our forests is now alm ost universally 
agreed, the question of when and where to construct them  will rem ain con­
troversial. Except on special locations where only shutes or ropeways will 
function (and even then over comparatively short distances and a t a high 
cost) the fact is that the timber m ust be carried on or hauled by some form  
of mechanical vehicle. The question resolves itself into making a simple choice. 
Namely either to construct roads capable o f carrying fast moving pneum atic
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tyred vehicles or else to make use o f existing or improved tracks for tracked 
vehicles. There is a strong case for the roads.

The problem  o f getting the tim ber from  the stum p to the collecting point, 
whether it be tractor track or road, is the same in each case and need not be 
dealt with here.

In order to determ ine the m ost economical means o f extraction it is 
necessary to  have the true costs at hand  for the different m ethods. Therefore 
with the following example I will show that the cost o f construction o f a road 
to within 150 yards o f the growing trees is equivalent to little m ore than  one 
penny per cubic foot over the whole crop.

Consider an area o f 465 acres. In order that no tree shall be further than 
150 yd. from  a road  the construction o f four miles o f roadway is necessary. 
The cost o f road per mile would be £2,000 meaning £8,000 in all. This estimate 
is not conservative because I assume that there is no existing road in the area 
and this is seldom the case.

I assume the cropping figures to yield a volume o f 600 cubic feet per acre 
after the fifteenth year followed by 600 cubic feet per acre every five years 
thereafter until the sixtieth year, which I take to be the ro tation  o f the crop. 
Should these yield figures be disputed it will be an easy m atter for the reader 
to substitute his own. A m inor difference will not destroy the logic o f  the 
calculation.

Just prior to the first thinning a t fifteen years, construct the road  at a 
cost o f £8,000.

Now, the first crop (600 x  465=279,000 cubic feet) is collected and we 
are at once able to reduce the debt by paying to the bank 2d. for every cubic 
foot sold =£2,325. T hat leaves a debt o f £5,675. After a further five years the 
debt becomes £6,580 due to com pound interest. Add to this £400 for getting 
the roads serviceable again for a further thinning. Thus the total debt is £6,980. 
Again, after the sale o f the second thinnings, repay to the bank £2,325 leaving 
debt of £4,655. A t the 25th year the debt has become £5,396 plus the £400 
repair c o s t=  £5,796. W ith a further thinning and a repaym ent of £2,325 the 
debt becomes £3,471. In a further five years the debt has become £4,023 plus 
£400 =£4,423. After repaym ent of £2,325 again debt is reduced to £2,098. 
After the next thinning i.e. after the 35th year we are in the position to be able 
to  complete paying off the whole debt. By then the debt had become £2,432 
plus £400 =£2,832. From  then on our only outlay will be the £400 repair cost 
prior to  each five yearly thinning.

Therefore after 60 years out to tal outlay has been :—
4 payments o f £2,325
1 paym ent o f £2,832 ..........................................
5 further paym ents for repair every five years

o f £400

Total =
Overall cost o f crop per cu. ft. =14122x240

------------------- pence
465 X 6000 
= 1 .20  pence per cubic foot.

H aving thus arrived at a figure for cost o f  construction we are now in 
the position to  m ake a com parison between road  or tractor extraction. From  
figures supplied by the M echanical Section it can be fairly assumed that tractor 
haul using trailer or sulky over the area m entioned above will not be under 3.5

£9,290
£2,832

£2,000
£14,122
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pence per cubic foot, and indeed in m ost cases will be greater. On top o f this 
charge may be the cost o f constructing tractor tracks. Even assuming that 
tracks are already in existence, to get the tim ber out by road will only be 1.20 
pence plus the cost o f m otor haul (say one penny) =2.20 pence per cubic foot 
compared with 3.5d. by tractor.

If we construct roads we get the following very definite advantages:—
(a) Tim ber is loaded as near stump as possible and does no t have to 

be touched until reaching its destination, whereas with tractor haul 
the tim ber has to  be reloaded into lorry at main road.

(b) Use o f road for fire proptection.
(c) Use o f road for speedy transport o f labour and staff.
(d) The road, after sixty years, remains a heritage to the nation, its cost

o f construction having been covered.
I therefore m aintain that to extract by road is a much m ore economical 

proposition than by tractor. The exception arises when the cost o f the road 
would be high com pared with the acreage o f tim ber within its range. Before 
any road is constructed for extraction this road cost construction figure should 
be calculated. W here this has been done for a dozen forests in Wales, it has 
been found that only in a very few cases would it be uneconomical to build roads. 
Having planned a road system for a forest we can then go further and decide 
from calculations the correct direction of flow o f tim ber and the economical 
positioning o f dumps, loading ramps, etc. It is by co-operative study between 
silviculturist and engineer that the ideal forest extraction plan will materialise.

Having decided what to construct we must now decide when. Taking only 
extraction into account, then the best time is just prior to the first thinning. 
The road could then be left idle for five years, when it should be repaired ready 
for the next thinning. But as there are other considerations such as fire p ro ­
tection and labour movement, it may pay to construct at an earlier date and 
to keep the road  repaired continuously. As these are m atters not affecting 
extraction, the extra cost o f earlier construction due to heavy com pound 
interest and the cost o f continual repair m ust be borne by these items and  do 
not affect the figure o f 1.20 pence arrived at earlier in this article. The decision 
when to construct can only be made on individual m erit in each case, as the 
problems o f fire danger and labour movement differ greatly from  place to  place. 
The saving which the provision of a road would make to the latter can also be 
calculated, but that o f fire protection can only be considered as an insurance 
premium.

The conclusion to be drawn from this com parison should be tha t in alm ost 
every case it would be an economic proposition to  construct roads within 150 
yards of the growing timber. The difficulty arises because not only would 
it be impossible to construct all the roads as soon as they are required, but 
the necessary immense financial backing could not be forthcoming. But it 
can be stated that as roads are such a good proposition what money there is 
for extraction should be put into building them and that large sums should 
not be expended on extraction by tractor, where there is time and money to 
build a road.

Of the utm ost im portance, therefore, is where to put the road. N ot only 
from a correct location point o f view but also to  decide, owing to the limited 
mileage capable of being constructed, which sites to choose for roads and which 
for tractor tracks. A t this stage the other factors besides extraction purposes 
must be given due consideration. For although for extraction purposes it may 
not appear a priority to drive a road up a certain valley, the im portant m atters 
of fire protection and labour movement may well weigh the balance in its favour.
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Here again only liaison between silviculturist and engineer can decide. Efficient 
silvicultural attention soon follows along the borders of a new road, it being 
autom atic on account o f the accessibility. Conversely an area can be envisaged 
where the fire danger is small and the labour access question simple (say from 
a road on the ridge above a plantation) where tractor tracks would suffice.

It is the purpose o f the Planning Office to locate the roads so that every 
advantage is taken of the topographical and geological conditions. To plan 
the roads giving access to the maximum o f tim ber with the minimum o f road. 
W hich means constructing a carriageway just capable o f bearing loaded timber 
waggons.

Among the points o f im portance in locating a forest road are the 
following:—

(a) Access to the maximum o f tim ber with the m inimum length o f road.
(,b) Avoidance of natural hazards as far as is possible, i.e. bogs, rivers, 

large rock outcrops, extensive excavation work, etc.
(c) Location o f suitable local surfacing m aterials which would be used 

in the construction o f the road.
(d ) G ood access for loaded tim ber waggons to main road.
(e) Suitable points of access to off-shoot valleys for other tracks or roads.
( / )  Other possibly cheaper m ethods of extraction.
(g) Fire danger and labour conditions.
It*is necessary to complete the planning o f a whole block o f forest before 

starting construction o f any road, so that the part fits into the whole. Generally 
speaking it is wise to extract the thinnings along part or the whole o f this road 
system rather than to use a tem porary route for a local thinning operation. 
For although the outlay on the repair o f the tem porary rou te  may appear 
small, the result is no nearer to achieving a completed extraction road network.

I N C O M E  A N D  E X P E N D I T U R E  A C C O U N T S  
O R  C A S H  A C C O U N T S ?

By E. C. SHANKS 
Assistant Accountant-General, Headquarters

It will be remembered that the Select Com m ittee on Estimates (1) recom­
m ended tha t “ an accounting system on commercial lines should be introduced 
in each Conservancy and the accounts o f the Forestry Commission as a whole 
should be built up from  these accounts” .

The consequent starting of pilot schemes of Income & Expenditure Accounts 
a t Bristol and Dumfries, has, no doubt, led to  some speculation as to  how 
exactly this form  of accounting differs from  our present accounts. The 
difference between these two types of accounts is fundam ental and therefore can 
be expressed very simply, but to do justice to both  some additional explanation 
is necessary.

Before describing one or the other there is tha t difficulty of terminology 
which arises when one applies precise meanings to words in everyday use 
(and tending to have different shades o f meaning to  different persons). The

(1) Sixteenth Report from the Select Committee on Estimates. Session 1948-49 H.M.S.O.
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terms “ Income and Expenditure Accounts” and “Cash A ccounts” have come 
into use but each term  is, within the correct use o f words, capable of being applied 
to the other.

Commercial Accounts, Income and Expenditure Accounts, and Financial 
Accounts are here taken as synonymous terms as applying to the system of 
accounting in use in commercial and industrial concerns in this country and 
throughout the world—a technique which has been building up for the last 600 
years. “ Cash A ccounts” is the term used to designate the system used in the 
Forestry Commission and in other government departm ents.

Accountancy and its Sub-divisions
Possibly the development of accounting skill is the distinguishing feature 

of the higher civilisations! but at any rate the Sumerians 5,000 years ago had 
well developed accounting records though on clay tablets (enclosed in excellent 
filing covers). The Egyptians and the Romans, too, had their accounting systems. 
The Incas had theirs, but on knotted cords!

It is understandable that when an organisation grows beyond the day to 
day oversight o f one man, those in control have to rely more and m ore on figures 
to assist them  in the management. M odern book-keeping dates from  about 
600 years ago when the Italian City States had already developed and codified 
a system o f double-entry income and expenditure accounting. T hat know­
ledge has continually been added to, and the excellent m odern tendency to 
accelerate the accum ulation and codification of knowledge resulted in the 
formation o f professional societies of accountants, first in Scotland and-then in 
others o f the Anglo-Celtic countries. As a result developments have been 
increasingly rapid and to-day there are hundreds of thousands of trained accoun­
tants (and probably millions of accounts assistants) keeping books on the 
income and expenditure basis in every country o f the world. The professional 
societies in most countries are in constant liaison and incidentally G reat Britain 
will have the honour o f being host to the International Accounting Congress 
in London in 1952.

The purpose of accounts can be stated as, firstly, to  check perform ance 
against plan, and secondly, to help to form policy for the future, bo th  in its 
minor and m ajor aspects. Properly designed accounts can therefore be o f 
material use to both the functional management (e.g. State Forest Officer, 
Estate Officer) and to the general management (e.g. Conservator, D irector). 
A very great deal can be read from accounts not the least o f which are the com ­
parisons afforded between different units at the same level and between different 
periods.

The accounting which has been found necessary to m anagem ent has, 
in the building-up o f a technique, been sub-divided; each sub-division has 
a specific purpose and it is essential that all be co-ordinated. The sub-divisions 
are:—

(1) Financial accounts
(2) Cost accounts
(3) Budget accounts
(4) Statistics
M ost o f the items in these can be expressed in m ore than one unit, e.g. 

“preparation o f ground” can be expressed as either pounds spent or as acres 
prepared. For present purposes, however, our attention can be confined 
mainly to  the m oney aspect, but with the proviso that “ unit” or “ quantity” 
records must be co-ordinated with money records.
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“ Financial A ccounts” is the m ore widely recognised term  for “ Incom e and 

Expenditure A ccounts” or “ Commercial A ccounts” , though their use is by no 
means confined to commercial organisations. These accounts consist o f the 
com pilation o f the true income and  the true expenditure on individual items 
for a given period. Financial Accounts are, o f necessity, historical, i.e. they are a 
record o f  paym ents or incurm ents o f a past period.

Cost Accounts are mainly concerned with finding the cost per unit; they 
are built up from  figures extracted from  the accounting and  other records. 
I t is possible for them  to show an incom plete picture, bu t well-designed 
financial accounts which necessarily show the to tal expenditure tend to anchor 
costings to  fact. Though historical costs are still sometimes prepared, the 
preoccupation of m odern cost accounting (and there are active and authoritative 
professional bodies o f cost accountants here and in the U.S.A.) is to  produce 
these costs as soon as possible after the operation, if not at the time o f the 
operation. M odern cost accounting can therefore be said to be concerned with 
the “ rate per un it” and with the present time.

Budget Accounts (or Budgetary Control Accounts) on the other hand aim 
to produce, for example, on January 1st., w hat are estim ated to be the financial 
accounts for the year ending the following December 31st. They are worked 
out in considerable detail for each branch o f the organisation, both  in money 
and in quantities, with co-ordination at each stage. The result of this is that 
any snags are dealt with before they can occur. For example it would be disas­
trous for an organisation to  em bark on a m anufacturing program m e if the 
money to  buy raw materials a t a crucial time were not available (as might be 
the case if the working capital were insufficient or if book debts had not been 
collected). In operating Budgetary C ontrol the main divisions o f the organisa­
tion, say Production, Sales and Finance, would have agreed on a program m e 
having regard to all factors e.g. available production capacity, available m arkets 
and selling facilities and available finance at every stage. Each section (and 
possibly each sub-section) o f the organisation having details o f its own necessary 
contribution to the com m on and agreed program m e, the com pilation o f prom pt 
“ Budget Progress” figures enables effective action to  be taken if the target for 
that section is not reached. If  the target for one or m ore sections is not attained 
there are liable to be repercussions in other sections. Budget accounts are there­
fore concerned with planning a co-ordinated future program m e with provision 
for a periodical com paring o f actual achievement against the plan.

The fourth  sub-division is Statistics which does in fact include Financial, 
Cost, and Budget accounts, but is used here for figures other than those in the 
three sub-divisions already described. In many cases they may be taken from 
those accounts, but not always.

In  brief, therefore, financial accounts are concerned with the past, m odern 
cost accounts with the present, and budget accounts with the future. It is highly 
desirable tha t all these be co-ordinated, and this means in effect that the cost 
and budget accounts should be co-ordinated with the financial accounts which 
are the only com pilations o f the three which are undoubtedly fact.

W hat are colloquially known as “ Cash A ccounts” (perhaps m ore correctly 
“ Vote A ccounts”) are in effect com pilations for reporting back to the body 
from  whom the money came how actual spending (analysed under agreed heads) 
com pares w ith the am ounts advanced. It is widely used in government 
accounting, particularly by “ spending” departm ents. Outside governm ent and 
similar organisations however it is rarely used as a general form  o f accounting 
save in some o f the smaller charitable organisations. On the other hand  it is 
used to a m inor degree in subsidiary procedures in commercial organisations. 
Firstly, the Petty Cashier is controlled on “ Cash A ccounting” lines especially
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where what is known as the “ Im prest System” is in use. This analogy was, 
no doubt, the basis for a critic’s dismissal o f government accounts as “penny 
cash book accounts” . Secondly, the Chief Accountant of an organisation no r­
mally has to  prepare a budget (with dates) o f the am ounts which have to be 
available to  meet planned commitments. His com pilation, usually rough, of 
actual receipts and payments, usually with very few heads of analysis, to com pare 
with his “ Cash Budget” , is on “ Cash A ccounting” lines.

The Cash Accounts compiled by the Forestry Commission are however 
a development from  the fram ework o f the cash accounts necessary for reporting 
back to higher authority, and this elaboration was obviously undertaken with a 
view to providing inform ation o f  value to the management. W hereas only 
forty heads are necessary for reporting back, we have expanded these to over 
two hundred and seventy heads o f analysis or “ standard heads” , as they are 
termed.

Com pilation on a double entry basis is not a distinguishing feature of 
Income and  Expenditure Accounts although alm ost w ithout exception it is 
employed therein. The Forestry Commission Cash Accounts are compiled on a 
double entry basis and m ost o f the mechanisms of commercial accounting are 
also used, e.g. posting by p roo f slip, self-balancing ledgers, m onthly trial 
balances and sum m arisations for reporting to higher levels.

Income and Expenditure Accounts 
(or “Financial Accounts” or “Commercial Accounts”)

The distinguishing feature o f this type of accounts is the constant 
endeavour to ascertain the true income and the true expenditure on a given 
object for a given period. It is usual to analyse the income and expenditure 
further into “ subjects” , e.g. wages, materials, individual operations and expense 
headings, but there is always a constant review to ensure tru th  in both description 
and com position. I t is also usual to compile separate accounts for the different 
activities or “ objects” o f an  organisation. For example the British T ransport 
Commission prepares separate accounts for its several services, e.g. railways, 
road haulage, canals, etc.

Fixed assets are rarely “ used up” in the norm al period of accounts, say one 
year, and it is inequitable to  charge the full expenditure to the period in which 
these were purchased. Therefore they are treated as “ C apital” and not charged 
against revenue. In  the case o f  wasting assets, however, it may be decided to 
charge a p roportion  against the income of a given period. The types o f asset 
concerned range from  those fixed and immovable, e.g. land, to those lasting a few 
years only, e.g. ploughs, and for the latter and similar “ wearing ou t” types of 
asset there are accepted rules for charging proportions o f initial cost against 
income. F o r example, the cost o f m otor vehicles is spread over the estim ated 
life o f the vehicle.

The true expenditure for a period includes th a t relating to  goods, etc. 
received even if they are no t paid for till after that period. Conversely sales 
should include credit sales in which the property in the goods has passed but for 
which the money had no t been collected until after the period. The necessity 
to record these types o f  transaction implies careful recording not only o f cash 
received and  cash paid  but o f incurments, e.g. accounts payable, accounts 
receivable. A t all times careful distinction has to be m ade between revenue and 
capital. Cum ulative and  separate accounts are compiled o f capital items and it 
is usual (and in many cases essential) for detailed records of assets to be m ain­
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tained and  co-ordinated with the cumulative asset accounts. The main pu r­
poses o f these detailed asset records are:—

1. To identify each asset com prised (the asset account in the Income and 
Expenditure books must include all assets o f the type described by the 
name of the account and conversely m ust exclude items which have 
gone from our possession, e.g. by wearing out or by sale).

2. To enable losses in value, e.g. depreciation on buildings and machines, 
to be assessed and to  indicate the appropriate income to which they 
are to be charged.

3. To enable the relative charges and other expenditure to be identified 
with the object to  be charged (for example area records indicate the 
current occupation of land and buildings whether it be an outside 
tenant, silvicultural operations, nursery, research, etc. and thereby 
the accounts are indicated to which rent payable, rates, maintenance, 
etc. are to be charged).

Over all the records, financial and subsidiary, there is an unrem itting 
check on accuracy of com position and description. The position can be 
materially strengthened where the various records of the organisation are closely 
co-ordinated, especially where one set o f records is designed for as many users 
as is economical. N o t only does this help to m aintain accuracy, because one 
section’s finding may have repercussions on the treatm ent by another, but it is 
far cheaper than one record per user. In other words the records are deliberately 
designed as a com posite whole and not piecemeal.

For example, among . the subsidiary procedures necessary for correct 
accounting is one to charge the use o f a vehicle or machine to the operation or 
subject o f expense. This is done by means of a log-book compiled by the 
driver and the usage recorded is charged out by a pro-rata charge which covers 
fuel, lubricants, maintenance, tyres, repairs, mobile servicing teams, depre­
ciation and overheads. The totalling o f logged time provides an arithmetical 
control on the com pilation in general but also provides, in addition, a record 
o f time in use and  idle time—per unit and in total. Furtherm ore, the various 
causes o f idle time can be easily analysed. The individual purchase prices of 
vehicles and machines are recorded and working lives assessed for calculation 
o f depreciation. This provides a com plete “ M achinery or Plant Ledger” which 
supports the asset account in the income and expenditure books. Identification 
details, e.g. registration num ber, type, year o f m anufacture have to be recorded 
and the addition of a few others such as engine numbers, chassis numbers, 
provides on the same record the inform ation usual in a “ M achinery or Plant 
Register” . The complete record per unit (machine or vehicle) constitutes a 
valuable reference and  further enables com parisons between units, districts 
and periods to be m ade by the functional staffs.

The com parison of the total o f each of the relative items, e.g. fuel or tyres, 
recorded in the income and  expenditure accounts, with the to tal recorded in the 
log books provides a safeguard against errors. O ther valuable by-products of 
the com pilation are fuel consum ption, cost per mile, per hour, these also 
being available for com parison between units, districts and  periods.

O ther subsidiary procedures are necessary to  income and  expenditure 
accounts such as mechanisms for inter-unit charges, for example o f  stores issued. 
A lm ost all o f  these procedures provide, as by-products, valuable inform ation 
and records for other sections o f the organisation.

Just one final note on Incom e and  Expenditure Accounts. Over the 
past hundred years the Governm ent has been increasingly concerned with the 
form  o f accounts kept by trading bodies mainly (1) from the aspect o f equity
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to those investing in those concerns and (2) as a protection to the business 
community. The form  o f accounts stipulated by Governm ent is that o f Incom e 
and Expenditure Accounts.

Cash Accounts
Apart from a detailed analysis of salaries (which would probably be required 

whatever system o f accounting were in use) we are now required, for official 
purposes, to analyse our payments and receipts into about forty “ heads o f 
account” . In an endeavour to provide some o f the inform ation normally 
obtained from financial accounts, we have expanded these to over 270 “standard 
heads” . Over the years certain rules as to compilation have been laid down, 
in essence, the Cash Accounts are an analysis o f our Cash Book into these 270 
standard heads. This form  o f analysis makes no provision for the following:—

(1) expenditure due but unpaid
(2) sales invoiced but unpaid
(3) depreciation, etc. on wasting assets employed
(4) expenditure paid  in advance, e.g. rent, value o f stocks on hand.
On the other hand expenditure relating to the purchase or construction 

of a capital asset is charged wholly against the income in the period in which 
it is paid for and  conversely the sale of a capital asset is credited to the income 
of the period in which the money is received.

Cash Accounts being a record of payments and receipts, the allocation to a 
standard head has to be done at the time o f or soon after paym ent or receipt. 
The account to be charged ultimately with the expenditure often cannot be 
known at the time o f paym ent, e.g. stores purchased, so that additional accounts 
have to  be opened to accom m odate such items as PO L (petrol, oil, lubricants), 
Stores. Some o f these, e.g. POL, can be apportioned before the closing o f the 
books but on a rough and ready basis, others, e.g. Stores, are not apportioned 
at all and remain in one total in the accounts. In other words a standard head 
will contain part only o f the expenditure on the operation or subject concerned. 
For example, “ Preparation o f G round” not only would exclude expenditure 
incurred but not yet paid but would exclude depreciation on machinery, etc. used 
(not charged at all), repairs, tyres, stores, hand and other tools, m aintenance 
charges, etc. (all charged to the head “ Stores” ) while POL is charged on an 
artificial basis; further the capital cost o f vehicles and machines purchased for 
preparing ground would, in accounting terminology, be “written off” in the 
period of payment, and would be charged not to “ Preparation o f G round” 
but to “ Stores” .

There are other anomalies and drawbacks in Cash Accounts, mainly arising 
from the basis on which they are prepared. Though Cash Accounts are broadly 
consistent from  one year to  another it canno t be known whether the incidence 
of capital and  revenue remains the same nor whether the relative expenditures 
remain the same. For example, the increase over the years in the use of vehicles 
and machines tends to vitiate comparisons.

Conclusions
The two types o f  account, “ Income and Expenditure” and “ Cash” have 

quite different objects. Each account in Income and Expenditure Accounts 
sets out deliberately to ascertain the true expenditure (or income) on tha t subject. 
Each standard head in  Cash Accounts merely provides the means o f reporting 
back according to prescribed rules the progress o f  actual disbursements against 
totals originally allocated. While the designation o f each individual Income and 
Expenditure Account accurately describes the items comprised (it is deliberately
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chosen) m ost o f the standard  heads in Cash Accounts require the addition of 
some such qualifying phrase as “ . . . with the custom ary om issions” or 
“ . . . certain items o f which are unexpended” or both  phrases.’

The Forestry Commission is a governm ent departm ent and m ust comply 
w ith the regulations applicable to all government departm ents. We are bound 
therefore to  render each year our actual receipts and paym ents under certain 
specified heads o f account. In other words we m ust render a Cash Account. 
But for this only some forty heads o f account are needed in place o f the 270 
standard  heads we are now operating.

Furtherm ore, the figures derived from  those 270 standard  heads o f  the 
present Cash Accounts do not in all cases fulfil their intended purpose, 
m anagem ent accounting, because their basis is fundam entally different from 
tha t o f the accounts found in a large commercial organisation, viz. income and 
expenditure accounts.

It is suggested tha t the solution of the problem  is the production of 
norm al m anagem ent accounts, o f which income and expenditure accounts 
are the basis, and the com pilation as an ad hoc jo b  o f the cash account figures 
in the simple form  required, i.e. forty heads only. I t is on these lines that the 
pilot schemes o f income and expenditure accounts have been instituted in two 
Conservancies to  determ ine (a) the form, in detail, o f the accounts and  (6) 
the adjustm ents in records and procedures necessary for the introduction of 
income and expenditure accounting throughout the Commission.

The benefits ultim ately to  be derived may be summed up as follows:—
(1) Economy o f  E ffort: the provision o f basic figure records, compiled 

day by day, to  meet the requirem ents bo th  o f the accounts and o f the 
functional sections, is cheaper and m uch m ore effective than a number 
of unco-ordinated com pilations for individual sections o f  the 
organisation.

(2) Control o f  Expenditure; expenditure is analysed and presented in 
such a way that it will provide m uch m ore effective means o f con­
trolling expenditure and o f determ ining the efficiency o f operations 
than cash accounting affords.

B R E C K L A N D  B I R D  S T U D I E S

By F. H . P R ID H A M  and T. S. FL IN T  
Lynford Forester Training School

The following article constitutes a report upon the 1951 activities of 
Lynford School Bird Club, a body which was form ed in 1947 with the general 
object o f studying bird-life in the locality and  with a particular interest in the 
Breckland nest-box experiment, this latter being part o f the wider investigation 
into the control o f forest insects by insectivorous birds.

I t is no t intended here to  give a complete account o f  the activities o f  the 
Club since its inception or to  present a full report on its four years’ work on 
the N est-box Experiment. In  this connection, however, the authors wish to 
acknowledge th a t the current year’s work is based on the efforts o f  the Club’s 
form er members and o f members o f the School’s instructional staff.
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The years activities may best be summarised under the following heads:—
1. The Forestry Commission’s Nest-box Experiment (henceforward 

referred to as the “ Official Experim ent”) carried out under the guidance 
o f  the Edw ard Grey Institute of Field Ornithology, the recognized 
centre o f field ornithology in Britain.

The object o f this experiment is twofold:
Initially, to  increase as far as possible the tit population o f plantations’ 
and, secondly, to determ ine to  what extent titmice are able to  control 
forest insect pests. To this end bird-box areas have been established 
in Commission plantations a t : Alice H olt, Gwydyr, Glentress, Benmore 
and  Thetford Chase; in addition research on similar lines and with 
similar aims is conducted at W ytham  in Oxfordshire.

2. The Club’s Nest-box Experiment. This is complementary to the 
Official Experiment in so far as a high percentage of the boxes are  
situated in hardw ood or hardwood-with-conifer localities. A source 
o f contrast and com parison with the exclusively conifer areas o f  
the Official Experiment is thus provided.

Visits o f inspection are m ade to all boxes a t least once a week during the 
breeding season which, generally speaking, extends from the beginning o f  
April until the end of July. F rom  these visits are obtained the following d a ta  
fundamental to  the investigation:

(i) The breeding population
(ii) The breeding season

(iii) C lutch size
(iv) Nesting success

3. Observation and  recording o f resident species, m igrants and  natural 
nests.

4. Participation in the British Trust for O rnithology Bird Ringing 
Scheme. This is a national scheme for m arking wild birds with 
small alum inium  leg rings, num bered for identification, which are 
affixed either to nestlings or to trapped birds. Recovery o f birds 
thus ringed provides inform ation about m igration and length o f life.

1. Official Experimental Areas
The position during the 1950 nesting season was that three hundred boxes 

were divided equally between two areas of pure Corsican pine and Scots pine, 
comparable in age (twenty-five years) and each some three miles from  the 
School in opposite directions, a t Cranwich and M ousehall respectively.

The Cranwich box area is surrounded by Corsican pine o f the same age 
which acts as a “ buffer” against the extensive tracts o f Scots pine in  the 
vicinity, it being m ost desirable that titmice breeding in the boxes at Cranwich 
may be dem onstrated to subsist entirely on the insect population o f  a Corsican 
pine area. To the south is arable land.

The M ousehall area is surrounded on three sides by Scots pine planted 
at the same date, while to the east lies a tract o f open Breckland, bracken- 
covered, interspersed with gorse, and its grass cropped close by the ubiquitous 
rabbit. Both the Corsican pine at Cranwich and the Scots pine at M ousehall 
have been thinned twice; in addition, selected stems have been high-pruned.

At the end o f the 1950 nesting season all boxes were removed because 
of thinning operations; re-erection could not be completed until February 
1951, when the box height was standardized a t four feet six inches, previous
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variation in box height between two and ten feet having been abandoned 
because o f its inconvenience and of its small value to  the investigation. One 
hundred and fifty were erected in each area, at a density o f two per acre, and 
sited systematically to ensure that no box was overlooked in inspection.

A further extension to  the scheme was then made. One o f  the most 
striking features o f the Official Experim ent so far has been the difference in 
breeding dates o f titmice at Cranwich and at M ousehall. This phenom enon 
was m ost m arked in the 1950 season when G reat Tits and Coal Tits in particular 
bred from nine to  eleven days earlier at M ousehall than at Cranwich. An 
additional block o f fifty boxes was therefore established this year in Scots 
pine at Cranwich to provide a com parison o f breeding dates and nesting success 
w ith the Scots pine blocks at M ousehall. The best site available was a com ­
partm ent o f Scots pine separated from the Corsican pine by a m ature hard ­
w ood belt. Owing to its insufficient area, twelve boxes had to  be erected 
adjacent to this belt; proxim ity to  hardwoods appears to  account for the 
60% occupation in these twelve boxes com pared with the 16% in the remaining 
thirty-eight.

The boxes used are o f  the standard  pattern—ten inches deep by five 
inches by six inches in area, with a hole o f one and a quarter inches diam eter 
and a hinged ro o f opening for inspection.

Species
Boxes were occupied by three species—Coal, G reat and Blue Tit in the 

following p roportions:—
Coal Great Blue

M ousehall 47% 37% 16%
Cranwich .... 57% 33% 10%

Clutch Sizes
(i) First Broods

Smallest Largest A verage
f  Coal Tit 8 13 9.77

M ousehall G reat „ 8 11 9.0
[Blue „ 5 12 9.2

fC o al Tit 8 11 9.65
Cranwich 5 G reat „ 4 10 7.87

[B lue „ 9 10 9.5

(ii) Second Broods 
M ousehall G reat T it 8 6.3

Comparison of Breeding Seasons—Mousehall and Cranwich
The dates are those on which the first eggs were laid:

Coal Tit
Extent Number

o f o f
Area Season Beginning End Clutches

M ousehall .... 16 days 22nd April 7th M ay 18
Cranwich .... 14 days 27 th  April 10 th M ay 25

Great Tit
M ousehall .... 15 days 4th M ay 18th M ay 16
Cranwich .... 19 days 6th M ay 24th M ay 17

Comparison 
with 1950 

2-3 weeks later 
2 weeks later

10 days later 
4-6 days later
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Blue Tit
This species was again too scarce for any conclusions to be drawn, but 

generally speaking it bred a week or so later than in 1950.
It would appear, therefore, that, although the cold, wet spring delayed 

all species in bo th  localities to some extent, the later-breeding species (G reat 
Tit) was delayed to  a lesser degree than the earlier-breeding species (Coal Tit). 
It can also be seen that both Coal and G reat Tits commenced breeding slightly 
later in the Corsican pine at Cranwich than in the Scots pine a t M ousehall, 
and continued breeding in the form er a little longer. Insufficient data are 
available from the newly established experiment in Scots pine at Cranwich 
for inclusion.

Reduced Occupation
In both areas the occupation, which had  steadily increased over the past 

three years, showed a m arked decrease to below even the figure for 1949. M ouse­
hall dropped to 28.6% whilst Cranwich, which had many deaths and desertions 
last year, recorded 30%. The new Scots pine area a t Cranwich returned the 
best occupation figure o f 32% , though this was due to the very high figure for 
the boxes alongside the hardw ood belt. One factor that may have affected 
occupation is that the boxes were not in position for the whole o f the autum n 
and winter, during which time the flocks of feeding Tits would normally become 
used to them, using them  for roosting and returning to breed in the spring. 
This reduced occupation, particularly at Mousehall, is in direct contrast to the 
success of last season which suggested that the area would support a t least a 
50% occupation.

Desertions and Deaths
There was an unusually large number of desertions o f eggs at Mousehall 

(five Coal and three Blue T it boxes), though nothing was seen of a Sparrow- 
hawk such as was probably responsible last year for similar losses at Cranwich. 
Both areas suffered considerable nestling m ortality, confined alm ost entirely 
to G reat Tits, about twenty broods o f which were affected to some extent. 
It is very noticeable that desertions and deaths in the new Scots pine area at 
Cranwich were negligible, again probably due to  its proximity to hardwoods. 
There has been no regularity over the past seasons in the death and desertion 
rate, for, whereas in 1949 heavy losses were suffered in both  areas, in 1950 the 
mortality rate o f young Coal Tits at Cranwich was very high, and at M ousehall, 
nil.

2. Club’s Nest-box Experiment

Description of Areas
The immediate locality o f the School has been divided into three areas, 

defined as follows:—
Area “ A ”— Is that area, of mainly pure Scots pine with some Douglas 

fir and hardwood, lying between the M undford-Lynford H all road and the 
river Wissey. Some eighty acres are occupied by thirty boxes. Scots pine, 
the dom inant species in this area, varies between fifteen and twenty years, 
is of m oderate growth and as yet unthinned.

Area “B ”—Is that area o f mixed Scots pine and oak with some pure 
Douglas fir and some m ature hardwoods, to the south o f the M undford-Lynford 
Hall road and largely in the vicinity o f the Lower lake. Practically all age 
classes are represented in the hardw ood species, and the area contains thirty 
boxes, being about one hundred acres in extent.
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Area  “ C ”— Is tha t area o f mainly m ature hardw oods with occasional 

conifer species, com prising the School grounds and  A rboretum , the U pper lake 
and Ash Carr. The nature o f the hardw ood mixture prevents exact classification 
the main species being ash, sycamore, elm and alder and the average height, 
sixty feet. In this area, which extends over a hundred acres, there are forty boxes.

A lthough the boxes on the School Areas do no t give the same systematic 
coverage as those of the Official Experiment, a distance o f a t least fifty yards 
is m aintained between each box and the one adjacent.

M any boxes were re-sited, mainly to avoid the attention o f children who, 
last year, were responsible for losses o f eggs and young particularly in Area 
“ B” . Broadly speaking, the breeding season corresponded with the Scots 
pine area a t M ousehall. W hilst the overall occupation figure com pared 
favourably with that o f last season’s, there was a m arked change in the relative 
occupation by species, as shown in the following table:—

Occupation by Species
0  verall Coal Great Blue Other

Occupation Tit Tit Tit Species
1950 .... 69% 5% 62% 31% 2%
1951 .... 61% 22% 59% 14% 5%
As in previous seasons the Coal T it was absent from the pure hardw ood

localities where the G reat T it predom inated. In addition the latter was present 
in quantity both  in the pure conifer localities and in hardw ood-conifer mixtures.

Clutch Sizes
Smallesi Largest A verage 

Coal T it 7 11 8.85
G reat T it 4 11 7.44
Blue Tit 4 10 7.2

In  two boxes, two species of tit laid eggs in the same box. In the first 
case, on A rea “ A ” , a Blue Tit added six eggs to a com pleted clutch o f  Great 
T it’s eggs, the box being then unfortunately deserted. In the second case, 
on Area “ B” , there was the further com plication o f two nest cups being 
constructed, in one o f which a Blue Tit laid six eggs; four eggs which were 
no t definitely indentified a t the time, though adjudged to be those o f a Coal 
T it, were then added to the second nest cup. F rom  this assortm ent, five Blue 
T it and a Coal T it were hatched, and  flew. W hen the box was finally cleared, 
a further four eggs were found in the bottom  o f the box on w hat appeared to 
be yet another nest platform .

Other Species
This season saw two new species occupying the C lub’s boxes—N uthatch 

and  W ren; together with a Tree Creeper which successfully reared five young 
in a box on the Lower Lake; these m ade up our “ O ther Species” .

Two boxes in the A rboretum  received attention from  a pair o f N uthatches 
which carried out extensive plastering to the first box visited, culminating 
in the sealing o f the entrance hole. W hen this was cleared the birds twice 
again blocked it w ith mud. The situation evidently proved too  m uch for 
the N uthatches which turned their attentions to a second box. Comparatively 
little plastering was undertaken, and, on nesting m aterial o f tree bark (mainly 
Scots pine), four young were reared in spite o f a theft o f two eggs and  the failure 
o f  one other to hatch.
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The W ren built the usual dom ed type o f nest in the box she selected, but her 
clutch o f five eggs was unfortunately destroyed, presumably by vermin. The 
entrance hole coincided in size and position with the pophole o f the Nest-box 
and was consequently larger than that normally made by a W ren nesting 
naturally.

3. Observations of Species and Natural Nests
The following first dates o f m igrant species were recorded by members 

throughout the season in the locality of Lynford Hall.
13th October Fieldfare (at the other extreme o f their season, a flock 

of 30 Fieldfare was observed at Harling on 30th April).
18th M arch W heatear 23 rd April Yellow W agtail
3rd April Chiff Chaff 24th „ W hitethroat
7th „ House M artin 25th „ Turtle Dove
8th „ Swallow 29th „ Sedge W arbler

13th „ Stone Curlew 30th „ Reed Bunting
14th .. Cuckoo 4th May Swift
15th „ Willow W arbler 5th „ G arden W arbler
15th „ Tree Pipit 5th „ N ightjar
15th ,. Blackcap 10th „ W ood W arbler
19th ,. Sand M artin 23rd „ Red-backed Shrike
20th „ Nightingale 24th „ Spotted Flycatcher
22nd „ Pied Flycatcher
The Cuckoo was recorded (heard only) by three observers on the 12th 

March, but in view o f the exceptional date, the next date for this species is 
also given in the above list. The Pied Flycatcher was recorded for the first time 
in the locality, only a single male being observed on one day only. The W ood 
Warbler was heard in the School G rounds on three days only, all being in May. 
A pair o f Shoveler Duck was observed continually on the lake from  the begin­
ning o f April and were adjudged to have bred although their nest was not 
discovered. Red-backed Shrike and W oodcock were both plentiful in the 
vicinity o f the Hall, but in contrast to last year, the Crossbill was not reported.

Total Number of Species Observed
The year's observations brings the total num ber o f species observed locally 

in the past four years by members o f the Club to one hundred and fourteen. 
Some o f the less com m on species for the locality are listed below:

H ooded Crow 
Crossbill 
Lesser Redpoll 
Siskin 
Black Tern 
Roughlegged Buzzard 
Hawfinch 
Yellow W agtail 
W hinchat 
Redstart
G olden Pheasant

W hooper Swan 
W ood W arbler 
Grasshopper W arbler 
Hen H arrier 
Gadwall
Red-backed Shrike 
G reat Grey Shrike 
Pied Flycatcher 
M arsh H arrier 
G reat Crested Grebe 
Lesser-spotted W oodpecker

Natural Nests
A fairly representative sample o f natural nests was found by Club members, 

and Nest Record Cards compiled for submission to  the British T rust for 
Ornithology. These are cards designed for the systematic recording o f the 
progress o f each nest under observation from  building, through laying, 
incubation, hatching to the eventual flight o f  the nestlings. Their com pilation
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on a  national scale provides a mine o f inform ation from  which the facts of 
distribution and reproduction may be drawn.

Details o f the natural nests found are given below:—
Jay 1 Skylark 1 Nightjar 2
Song thrush 6 Hedge Sparrow 4 W oodpigeon 1
Blackbird 8 (1 with Cuckoo) Stock Dove 1
Mistle Thrush 1 Tree Creeper 1 W oodcock 2
Robin 6 Long-tailed Tit 2 Lapwing 1
Nightingale 4 Blackcap 5 M oorhen 6
Chaffinch 3 Chiff Chaff 3 Coot 2
Linnet 5 Common W hitethroat 3 Little Grebe 2
Yellow H am m er 2 W ren 1 M allard 2

Tawny Owl 1 M ute Swan 1

Total: 77

In addition cards were compiled for occupied nest boxes as under:—
Coal Tit 69
G reat Tit 82
Blue Tit 22
Tree Creeper .... 1
N uthatch 1
W ren .... 1

176

The total of two hundred and fifty three cards represents an increase of 
twenty-five over last year’s figure.

Nesting Failures
One o f the less pleasing features o f  the breeding season was the large 

num ber o f natural nests destroyed and robbed by the form idable com bination 
o f Jays and Jackdaws, ground vermin and local children. Nightingales and 
W arblers in the im m ediate vicinity o f the Hall suffered m ost severely.

4. Bird Ringing Scheme
The Club participated for the first time, although on a m odest scale, in 

the Bird Ringing Scheme o f the British T rust for Ornithology. By far the 
greatest num ber of birds ringed were Tit nestlings in the School Area boxes. 
I t is hoped to  extend this branch o f the C lub’s activities next season, possibly 
to  the Official Areas.

In all, forty-eight rings were used as follows:—
G reat T it 21 N uthatch  4
Blue Tit 11 Jackdaw .... 1
Coal Tit 10 House M artin 1

5. Other Activities
By kind permission o f the N orfolk N aturalists Trust, a party from  the 

Club spent a very interesting day at the Bird Sanctuary on Hickling Broad. 
Am ong the rarer birds seen or heard were the Bittern, Osprey, M ontagu 
H arrier and M arsh H arrier.

In  the Spring Term  the School was fortunate enough to  be addressed by 
D r. Lack on “ Bird M igration” and in particular on the autum n passage through 
the passes o f the Pyrenees. Instrum ents used on the C ontinent for mimicking
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bird-calls were also dem onstrated by Dr. and Mrs. Lack; in conclusion records 
of bird song were played.

It is to Dr. Lack that a final acknowledgement m ust be made. N ot only 
has he directed the C lub’s work on the Nest-box Experiment, but has con­
stantly given it advice and guidance in its efforts at bird ringing and identi­
fication.

O L D  B R E C K S  O R  N E W  F O R E S T S ?

(The following article is reproduced from “Bird Notes” , the Journal o f the 
Royal Society for the Protection o f Birds, by kind permission o f  that Society.)

A Protest to the Editor o f  “Bird Notes” from  Thomas Titmouse Esq. and the 
Hon. Reg. Regulus (Thetford Chase, Norfolk)

O teacher, our teacher, sir, sir, sir!
Y our Society is “ for the protection of birds”—all birds, we had supposed, 

not merely some birds. We pipe our protest at the distorted picture o f East 
Anglia by one o f your members, who writes o f the new Breckland forests 
“ these huge geometrical tracts o f conifers bring little but Jays and  foxes in their 
train, and drive such native birds as the Stone Curlew before them ” . This view 
is widely shared. How often have we overheard your birdwatchers, hurrying 
past us to  the next sandy breck, declare our coniferous habitations “ birdless”— 
thus showing, incidentally, that they had not overheard ns!

Is Isaiah forgotten? “The desert shall rejoice, the glory of Lebanon shall 
be given unto it” , and again, “ instead o f the thorn shall come up the fir tree” . 
We pass over the benefits to your own species of the conversion o f barren brecks 
to fruitful forests; the benefits to us birds are equally great. In summer, these 
conifer p lantations support at least three, and in winter at least thirty, times as 
many birds to the acre as the brecks and heaths. If  you object that quality, 
not quantity, is the aim o f your Society, we would point out that the heaths 
support only 18 regular breeding species, while the conifers, so far from  
bringing in “ little but Jays” support 27 regular species—and the Jays form  only 
one-hundreth o f the total population. Further, m ost o f  we conifer birds are 
there throughout the year, not merely in summer like our heathland cousins. 
If your aim is to protect the beautiful, we claim that in colour, form, agility 
and grace we are m ore than a m atch for the Stone Curlews, whose chief asset 
is an uncouth rarity.

This leaves you, sir, with one final excuse, that you protect the brecks and 
hate the forests because the brecks are the natural habitat o f the region. Sir, 
you are wrong. The brecks are areas cleared o f natural vegetation by your 
species in order to grow crops, and then after some years abandoned. Y our 
friends the Stone Curlews haunt these unnatural wastes, but when a respectable 
vegetation clothes them  once more, the Stone Curlews depart. Indeed, if  your 
ancestors had  not introduced rabbits, the breckland would revert to  forest. 
Yes, the new conifers are much closer to the natural vegetation o f the region 
than are the brecks—they are rather more orderly, it is true, but yours, sir, is the 
last species tha t should accuse mere trees o f  regimentation!

Lest you should think us as biased in one direction as your correspondent 
in the other, we hasten to add that we highly approve your purchase o f one or 
two brecks. A nd provided that you will run a tank or bulldozer over the ground 
every few years, you will damage the natural vegetation sufficiently to  keep 
Stone Curlews happy. Live and let live, sir. We will tolerate a few Stone 
Curlews, even though they disturb us nightly with their low-frequency cater-



112 JOURNAL OF THE FORESTRY COMMISSION
waulings. But we do hope that your birdwatchers will stop calling our forests 
“ birdless” , and that they will reconsider why a few ungainly Stone Curlews are 
always to be preferred to many beautiful titmice.
P.S.—As we birds cannot count accurately, we got D r. D avid Lack o f  the 
Edward Grey Institute to supply the figures quoted  in this letter.

Regular Breeding Birds at Thetford Chase

Conifer Plantation 
Chaffinch 
Yellowhammer 
Coal tit 
Goldcrest 
Chiffchaff 
W illow warbler 
Blue tit 
G reat tit 
Willow tit 
Longtailed tit 
Tree Creeper 
W hitethroat 
Song thrush 
Blackbird 
Robin 
D unnock 
Wren
G reater spotted woodpecker 
Ring dove 
Jay
Sparrowhawk 
Barn owl 
Lesser redpoll 
W oodcock 
Crossbill 
G olden Pheasant 
C om m on Pheasant

A F O R E S T  H E R B A R I U M

By D. B. C R A W FO R D  
Forester, East Scotland

A collection o f forest flora specimens was recently started  at Tentsm uir 
Forest, Fife. It is hoped that the following note on this collection, may be of 
interest to others who are contem plating forming a forest herbarium .

The objects o f the collection are threefold. Firstly, to provide for the 
forest a record o f its present flora. Secondly, to provide da ta  which may 
assist the forester o f the future in his problem s and research, and, finally, to 
assist the work o f local and visiting naturalists.

Before starting the collection, the area was clearly defined, and  only 
plants growing within the boundaries are included in the herbarium . I t was 
also necessary to  decide the actual scope or range o f plants, and  it was agreed 
that to  begin w ith only flowers were to be included, unless the specimen be rare

Heath Birds 
Linnet
Yellowhammer
W oodlark
Skylark
Tree pipit
M eadow pipit
Yellow wagtail
W heatear
W hinchat
Stonechat
Stone curlew
Cuckoo
Lapwing
Ringed plover
Stock dove
Wren
N ightjar
Partridge
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or otherwise o f special interest. The question o f frequency terms was settled 
by using, for a trial period, the following w ords:—■

A b u n d a n t— Com m on, more or less, throughout the forest.
C o m m o n , b u t in  a  m o re  re s tr ic te d  sense  th a n  th a t  u n d e rs to o d  by  a b u n d a n t

i.e ., fo u n d  o v e r a  la rg e  sec tio n  o f  th e  fo re s t o r  o n  sites  re p lic a te d  
th ro u g h o u t th e  a re a  b u t lim ited  in  th e ir  e x te n t ; a n  ex am p le  o f  th e  
la t te r  c la ss  b e in g  d ra in  sides.

F r e q u e n t— A  p la n t fo u n d  th ro u g h o u t th e  fo re s t b u t in  re la tiv e ly  sm all 
n u m b e rs .

O c c a s i o n a l— A plant restricted in range. It is possible that a plant 
coming under “ occasional” could be frequent in any given section 
o f  the forest.

R a r e— Self-e x p la n a to ry .

The field work was arranged so as to  include periodic visits to all the 
more obvious site changes. Tentsm uir, like m ost forests, is subject to many 
influences affecting the flora; two sides are flanked by rivers and their estuaries, 
the eastern side borders a fine expanse o f sandhills and sea shore, whilst the 
inland m arch touches both muir and agricultural land. The smaller sites 
are usually visited in the evenings and the larger or more complicated areas 
examined at the weekends.

The plants, on being found, are either placed in a specimen tin or slipped 
in between the pages o f an old pocket magazine or book: notes on locality, 
frequency, etc., are m ade on the spot. Care is exercised to ensure that the 
collected specimen is actually typical o f the particular species—lone individuals 
are treated with caution.

Later the plant is transferred to sheets o f newspaper and pressed. The 
specimen is carefully arranged so as to show as many points o f recognition as 
possible. The actual pressing is best learned the hard  way and, for this reason, 
is only dealt with briefly here. The collector will find that incorrect drying may 
often lead to deterioration or even complete disintegration.

The question o f identification now arises. In theory plants are best 
identified in the field, but this is not always possible though it is essential that 
the plant be nam ed as soon as possible, otherwise points o f recognition may be 
lost as the plant wilts. The identification o f difficult flowers is usually m anaged 
by consulting local naturalists, whilst second opinions are often sought for 
doubtful com m on species. A t Tentsm uir we found that the local naturalists 
are generous in their assistance, and their unstinting help has contributed 
greatly to the success o f the forest herbarium .

The m ethod o f m ounting specimens is very much a m atter o f  personal 
choice. A t Tentsm uir we use large sheets o f white cartridge paper; the plant 
being fixed by transparent tape. This paper is in short supply so economy is 
necessary. We usually manage to m ount four specimens per sheet. The actual 
order o f  m ounting is “ as collected” but it is not suggested tha t this is the 
best m ethod: this order is simple, but other methods may be found to be m ore 
desirable elsewhere. For example, the one specimen per sheet is the ideal way 
provided one has plenty o f room  to store the plants, and paper unlimited. A 
further m ethod is to m ount plants o f any one genus together on one or m ore 
sheets. However the first system is essentially simple and is to be recommended 
because two or three sheets together present a com pact picture o f the forest 
flora a t any given period.

The data  included with the specimens were m ade as concise as possible- 
This, because it is hoped that the forester o f the future will continue to  add to
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the collection, and any system com plicated by idiosyncrasies m ight well defeat 
this aim. The notes were divided into (a) frequency and location, (b) time o f 
flowering, that is, the general period—early flushers or late stragglers being 
ignored, and (c) general notes or exact position of the plant if the one under 
review is rare. An actual example is given below:—

No. 10 C o r a l r o o t .  Corallorhiza inncita
(a) Rare. W inter Lakes and plantation edges around the forest 

boundaries.
(b) June.
(c) I. Specimen found on low ground E. side o f Com pt. 50.

2. Eighteen plants found at this station.
3. This is one o f the Tentsm uir “ specials”—said to be found in

only two counties in G reat Britain.
To complete the herbarium  a list is being prepared. It is based, p ro ­

visionally, on the order o f occurrence, but it will eventually be an alphabetical 
index. A key to  aid identification is also being considered. The list and m ounted 
specimens are stored in a cardboard  box.

In  conclusion it should perhaps be stated that whilst the collectors believe 
that the herbarium  has a distinct utility its preparation is also a very enjoyable 
hobby. F rom  this angle it is to be recommended, and should be particularly 
helpful to  those who find it difficult to see the wood for the trees.

L I T E R A T U R E  O N  F O R E S T R Y  I N  S C O T L A N D

By JAM ES M A C D O N A LD  
Director o f  Research and Education

In preparing this note I have had in mind the figure o f a newly-appointed 
District Officer— an Englishman or a W elshman—posted to a charge in Scotland. 
Finding him self in unfamiliar surroundings, but anxious to learn as m uch as 
possible about the forests and forestry o f his new country, where should he 
turn  for reading?

Taking the history o f Scottish forests first, probably the best general account 
o f the disappearance o f the original forest is given by Ritchie (1) in a book which 
deals primarily with anim al life and  which, incidentally, gives interesting 
accounts o f the rabbit, the red squirrel and the capercaillie. Papers on historical 
aspects o f Scottish silviculture to which reference can be m ade are those by 
W att (2), M urray (3) and Anderson (4) while inform ation on the introduction 
o f exotic trees into Scotland is given in articles by D unn (5) and Balfour (6). 
Balfour’s article, the work o f a great expert on the subject, should be carefully 
studied by all Scottish foresters.

Local history should not be neglected. H unter’s (7) book on Perthshire 
estates is w orth reading although it does no t say m uch about silviculture, 
while local histories, o f which there are many, sometimes tell a surprisingly 
large am ount about woodlands and plantations. A good example o f this kind 
is C ham ber’s History o f Peebles-shire (8). The Statistical Accounts, the Old 
(9) and the New (10), which are available in all the principal libraries, occasion­
ally throw  useful light on past forestry practice. These surveys were made, 
parish by parish, by the ministers, and  they are naturally variable in quality. 
Some o f them however give valuable accounts o f forestry and woodlands.



NUMBER TWENTY-TWO 1951 115

On the ecology o f Scottish W oodlands there is surprisingly little inform ation 
which can readily be got at, but Tansley (11), Anderson (12), W att (13 and  14), 
Guillebaud (15), Fenton, (16 and 17) and  M atthews (18) may be consulted. 
On geology and soils, reference may be made to Anderson (19), M uir (20) 
and G. K. Fraser (21-24). F raser’s writings on Scottish soil problem s should 
be read w ith the closest attention; he is also the au thor of a paper (21) which 
puts the case adm irably for afforestation in the Highlands. In this connection, 
the R eport on Hill Sheep Farm ing (25) should also be studied.

For writings on the problem s of afforesting bare lands one may turn  to 
Steven (26-28) while M acdonald (29) and Guillebaud (30) may be consulted 
for good accounts o f experimental work in afforestation. How the problem  
of the scrub birch areas was being handled is described by W att (31).

An attem pt by Anderson (32) to show how the various coniferous quality 
classes are distributed over Scotland is a suggestive and interesting paper 
although some o f his conclusions are open to dispute, while a work by Fraser
(33) discusses variations in rate o f growth as a result o f soil changes within a 
limited area.

On species, Scott (34) is still worth reading on the subject o f Douglas fir 
while one o f the by-lanes o f Scottish silviculture is described by M acdonald
(35) in his account o f Eucalyptus in W estern Inverness-shire.

The m ethods o f planting current in the late nineteen twenties are recalled 
by papers by McEwen (36) and Cowell-Smith (37-38) while two papers (39-40) 
in the Journal o f  Anim al Ecology are useful reminders o f the plagues o f voles 
which did so m uch damage in south and west Scotland in the early thirties o f 
this century.

Finally two references are given, one to  the capercaillie by Taylor (41), 
and one to an interesting but not very im portant animal by W att (42)—the 
wild goat.
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B R I N G I N G  F O R E S T Y  T O  T H E  P U B L I C

By H . L. EDLIN 
District Officer, Publications 

(Lecture delivered to the Edinburgh University Forestry Society)

Sooner or later m ost foresters feel the need to tell the general public 
something about the forests they tend and their im portance to the national 
economy. There are two m ain reasons for this. First, in m ost countries forestry 
is to a greater or less extent a State enterprise, and so dependent, in any dem o­
cracy, on public support for its continued progress. Second, forests are so 
large that we cannot, even if we wished, keep the public out o f them, and an 
uninstructed public can do very serious damage, particularly through care­
lessness which results in forest fires. The message which foresters seek to give 
will o f course vary from  time to  time and from  place to  place, and my object
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here is not to discuss what the public should be told, but ra ther to  outline 
the various means available for getting that message across.

In the first place, it is advisable to  review the situation strategically before 
deciding on tactics. First decide whether you wish to reach the people in 
general, or some particular section, such as farmers or schoolchildren; then assess 
their numbers, and plan accordingly. Remember that the work, to be effective, 
must be continuous; there should be a recognised plan o f campaign for each 
year, to refresh people’s knowledge of, and interest in, the forests. Coming to 
the tactical methods, there is a wide variety of means of com m unication open, 
all o f which, sooner or later, are likely to be required by the keen forest publicist. 
Keep in m ind the great diversity o f the audience that you seek to  influence; 
it includes, besides the alm ost legendary “ m an in the street” , his wife and his 
family, who probably have m ore leisure time available to stop, look and listen; 
in m ost overseas countries, and even to some extent in Britain, it includes 
people whose native tongue is not English, and who will have to be reached 
through some other language.

The Spoken Word
This, though the oldest, is still the m ost effective means o f getting a story 

across. Given adequate personal qualifications on the part o f the speaker, his 
main problem  is to  find a receptive audience. There are two ways to do this. 
The best is to invite a party  to visit an actual forest. The second is to get in touch 
w ith some body which regularly meets for lectures or discussions, and  is ready 
to  include forestry in its syllabus. In  either case, m ake use as far as possible 
o f some existing organisation, which has the ground already prepared to receive 
your gospel. Such bodies include the Boy Scouts, Young Farm ers Clubs, 
schools, and similar youth  organisations, local natu ral history societies, 
literary or political clubs, and  many other bodies who may appear, superficially, 
to have little or no concern with trees or country life.

The gifted speaker can, no doubt, rely on the spoken w ord alone; but m ost 
o f us will find it better to supplement our talk  with some kind o f “ lecture 
m aterial” , such as specimens, film strips, maps, pictures, or diagrams, or 
printed literature which can be distributed to  the audience. Besides preparing 
his set talk, the lecturer should go prepared for questions—he will certainly get 
them!

By far the biggest audience, o f course, is obtained by broadcasting, but 
time “ on the air” is closely rationed, m aking it only an occasional, though 
highly valuable, channel o f inform ation.

The Printed Word
Printed m atter, to  use a comprehensive term , carries a message which is 

less personal than  a spoken lecture, but which is at once m ore perm anently 
available and m ore easily distributed. Foresters have, broadly speaking, two 
ways in which to  use it; they may either write or publish themselves, or assist 
professional journalists to  do so. Taking the latter course first, a very wide 
audience can be reached through the sympathetic reception o f press reporters, 
free-lance journalists, and authors who are ready to devote time and  editorial 
space to  featuring forestry or some aspect thereof. It is well w orth while to give 
them the facilities they need, and to  accept the fact that they will tell the tale in 
their own way—seldom in just the m anner that a professional forester would 
himself adopt. Local and  technical papers will usually devote far m ore space to  
forestry than do the great national dailies, and  it is often the little local week-end 
paper tha t really “gets hom e” to the family circle.
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W hen foresters start to  write and publish themselves, they should keep 
in mind the fact that the general public expects a rather special treatm ent. 
Most of our writing is done for the fellows of our craft, taking the form  of 
technical expositions or research reports which are outwith the ready grasp 
of the untrained man. In writing for a larger field we cannot assume any pre­
existing knowledge o f  forestry, though it is as well to assume a fairly wide 
“general” knowledge and a genuine desire to learn. Technical terms should be 
used very sparingly and Latin names, if used at all, m ust be accom panied by 
English translations. Such a phrase as “ lining out Pinus sylvestris” is just 
double-Dutch to the ordinary general reader. Illustrations help enorm ously; 
in fact, it is not really worth while, nowadays, trying to approach the public 
without good photographs or drawings, which justify their cost many times over.

Printed m atter—books or pamphlets, may either be put on sale or given away. 
Strange though it may seem, the “ sale-price” publication usually travels farther 
and fares better, because in return for their share o f the sale price booksellers 
all over the country, and indeed all over the world, will either stock it or a t 
least obtain it on request; and it is only taken up by people who are really 
interested in its subject m atter. The “ free-of-charge” publication needs to  be 
distributed, since it cannot pay its own passage; this requires organisation 
and costs money, and at the end o f it one can never be sure whether the 
recipients really read it o r not. Nevertheless, the free “hand-out” is a useful 
means of reaching people, such as schoolchildren and certain rural groups, 
who are not in the habit of spending hard cash on reading matter.

Pictures
A lthough in one sense a picture is independent of the spoken word, and 

although it can transcend all language barriers, it is nevertheless, in practice, 
dependent on speech or prin t to explain its meaning and purpose. So pictures 
must rank as auxiliaries to published work or spoken lectures. A possible 
exception is what is called a “ picture-set” , a connected series o f pictures, 
described by captions, designed for wall display in schools or meeting room s, 
which can be left to tell its own story.

Photographs suitable for publication in any particular context rarely 
come to hand by chance. Even an extensive and well-indexed photographic 
collection can seldom supply everything that is needed. As a rule they have 
to be taken specially, due allowance being m ade for the rejection of a p ro ­
portion that fail to reach the desired standard. It is worth remembering that 
negatives are not usually needed for reproduction in the press; the best material 
is a large glossy, black-and-white print. Owing to the great depth of focus needed 
for most forest subjects, the old-fashioned plate cam era on a tripod often gives a 
better picture than m ore m odern high-speed equipm ent; m iniature cameras 
often fail to do justice to the intricate detail o f a forest scene, especially when 
enlargements are m ade from  their very small negatives.

Just as the printed picture helps out the printed word, so does the projected 
picture assist the lecturer. Projected pictures include lantern slides, film strips, 
motion pictures, and illustrations projected by an epidiascope; they can be in 
monochrome or colour, for although colour-printing is a costly process, colour 
projection is quite simple. The old-fashioned lantern slide is still going strong, 
despite its drawbacks o f  high cost, weight, and  fragility. A good set o f slides 
is a valuable aid to anyone who lectures regularly, especially if he took them  
all himself and knows all about them ; slides are best made from  negatives. 
The m odern successor o f the slide is the film strip, which is cheap, light, and 
durable; copies are easily m ade and distributed, and it is custom ary to supply 
teaching notes with them, so that any lecturer can pose as an expert. Film
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strip pictures can be m ade from  alm ost any photograph or drawing, and 
their only draw back is that the lecturer is m ore or less obliged to follow the 
set course of the strip. Film strip projectors are light and quite portable, and 
reasonable in price, and can be operated by the lecturer himself, w ithout 
the help of an assistant. Epidiascopes are o f course excellent for displaying 
printed pictures, but their high cost restricts their general use.

The moving picture is in a field o f its own, and nowadays it is fairly easily 
m ade and displayed even by am ateurs. But it goes so fast, and is so generally 
associated w ith light entertainm ent, that one may be allowed to doubt whether 
it is really as effective as a series of still pictures explained by an intelligent 
speaker.

Specimens
Even more useful than pictures, in certain circumstances, are actual speci­

mens from the forest. They enable one to bring the right atm osphere and sense 
o f  reality into an urban lecture room  far removed from the woods. O f course 
we cannot, like members of some professions, bring in our finished product— 
the hundred foot oak tree—but we can carry seedlings or transplants (the 
fresher the better), seeds, cones, and small wood specimens. It is surprising how 
m uch interest a small tree can arouse, especially if passed round an audience 
tha t rarely sees green things growing in their natural habitat.

Shows
A rather specialised field of publicity is the agricultural show or similar 

display, which brings together many lines o f attack. A good exhibit involves 
specimens, pictures, literature, and personal contact between the public and 
really knowledgeable members o f the forestry profession. It may also make 
good use o f scale models, bu t these are expensive to construct and only worth 
while if they are portable, so that they can be used repeatedly at different 
points.

Visits to Forests
I have left to  the end the forester’s trum p card— the actual living forest 

to  which he devotes his life work. Once he can get a party  on his hom e ground 
he can usually convince them o f the soundness o f his own point o f view. Of 
course it all needs arrangem ent, and an appreciation o f your visitors’ viewpoint 
also. The visitors will seldom want to see the particular research plot that 
interests the forest officer most, and they may have little com prehension o f the 
niceties o f different thinning grades. Instead they will want to sec a big tree 
being cut down and sawn up, and little trees being raised in the nursery or planted 
out in the forest; m uch th a t looks like ordinary everyday work to  the expert 
will have immediate appeal to these casual visitors. The tour m ust be planned, 
for such an audience, on rather different lines to a visit by professional foresters. 
F o r example, a party  from  a town will not be able to walk long distances without 
fatigue, though they will want to stretch their legs after a long bus ride, and they 
will enjoy a walk th a t leads them  away from  the high road  into the cool green 
depths o f the woods. It is a good plan to let everyone know at the outset what 
they are going to see, and then to tell them  once again, when they actually 
arrive at the selected points, w hat is going on and why. A little advance “ stage 
m anagem ent” is usually needed to get all the interesting jobs in progress at the 
same forest on the same day.

On such occasions, and indeed whenever one is dealing with the general 
public, it is seldom w orth while to  try to teach forestry in the really technical 
sense. The audience tha t appears has no intention o f em barking on forestry as a
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profession; they are neither students nor trained foresters on a refresher course. 
Their line o f approach is: “ This looks interesting— tell us all about it!” If  you 
can answer this plea, then no m atter how brief the contact, you will win 
friends to the cause o f forestry.
Comment by the Information O fficer: In the foregoing article, addressed to 
foresters a t large, H. L. Edlin gives a good outline of the technique o f public 
relations. But it m ust be stressed that such projects should not be undertaken 
without sanction and consultation, through the proper channels, on the official 
policy regarding the various aspects of publicity. D e n n is  H e a le y .

T H E  M E R R I C K  C L I M B E D
By M. J. PEN ISTA N  

Divisional Officer, South Scotland

For a long time we had talked about climbing the M errick, the highest 
point of the Glen Trool N ational Forest Park, and of Scotland south  o f the 
Highland Line. At last a D istrict Officers’ meeting at its foot gave us the chance 
to climb it on the previous day.

We crossed the rugged and beautiful road through the Clatteringshaws 
section o f Cairn Edward Forest, still in its infancy o f small trees on black turves, 
and new tractor ploughing, and went on past K irroughtree, a pole forest on 
rocky knolls and hollows, with little patches o f many species on rapidly 
changing ground. On crossing the Cree we had a new approach to  the hills; 
the woods were largely oak coppices, the pastures rocky and with a touch of 
peat in them, until suddenly on a narrow  grassy road across the Cree a t Clau- 
chaneasy we were in country as wild as Sutherland; rock, peat and birches, and 
the hills closing in about us, craggy hard  hills— Lam achan, Curlywee, 
M uldonach, Eschonchan. The road became rough and climbed round the back 
of the G lcntrool Lodge policies— a fine wood o f pine and larch with the native 
oak large and thriving. Suddenly the glen head opened out. The loch lay below, 
with its well sited clumps o f larch and pine, and the fine old oak woods, some 
trees sessile and very large, a natural shelter to  the little farms o f Buchan and  
Glenhead. The valley continued back into the rough hills, and from  the north  the 
streams poured down from  the high valleys. T hat Earl of Galloway who built 
the Lodge and planted the woods about the loch with great taste, quite aptly 
had inscribed the Buchan Bridge with Scott’s “ Land o f the M ountain and the 
Flood” . Those o f us new to the Glen saw it at its m ost impressive. The highest 
hills, our M errick am ong them, were just topped with mist, and after a series of 
wet days the burns were all in full spate.

We drove as far as Glenhead, where the track becomes too narrow  for 
four wheels, and climbed out through the sheep buchts on to a wet hill. I t was 
not a cheerful mid-day, but it was not raining.

The going up the G airland burn was hard. All this Galloway ground is 
ill-drained and much o f it tufted with Molinia and Scirpus. The valley sides 
were steep and crag-lipped; the wind ruffling the long grass, all green and very 
moist, with a few pipits piping up, the occasional crow, and  a few thin sheep 
grazing quietly. We strung out and climbed round the end o f the Rig o f  the 
Jarkness, over a conical m orainic hill, and there was Loch Valley, grey, clear, 
wind-ruffled. Skirting it on very wet rough ground with the sketchiest o f  sheep 
tracks (or were they deer tracks) we looked down to Loch Neldricken, irregular, 
granite-shored, but peaty and dirty, just as Loch Valley was clear. I t was grey, 
there was m ist about the Merrick, the hard  granite faces of Craignaw and Craig 
Neldricken stood uncouth and shabby in a grim wilderness, it was after lunch 
time, we had  not gone far, the going was bad—it m ight still rain. A pho tograph
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shows us a t lunch in the heather under the wind by a little burn running from 
Loch A rron, looking cold and grim.

Before we started again there was a glimpse o f sun, the mist rose and patches 
o f blue showed in the sky. We set off, and soon the going im proved as we came 
on the fire beaters and burned-out ground of the 10,000 acre hill fire that burned 
for three days in June. W alking was easy now to those o f us who found the 
heather step a trial. There was sunshine and firm footing. The ground was rocky 
and broken, the view to the south opened grandly. A party  o f red deer moved along 
the slopes o f the M errick over the Rig of the G loon, two hinds and a fawn. 
There was a party  of three stags above us on the Rig o f Loch Enoch, and 
suddenly there was the loch itself below us. A wildly indented loch, the granite 
shore with white sands and clear water in a shallow hollow between Merrick, 
M ullw harchar and the Dungeon Hill. The water shone in the sun, the blue 
waves were white-capped. Gulls cried round the famous Loch-in-Loch*, 
sailing in the wind. Between granite hills there were hints o f distant prospects, 
and the nearer hills of the Rhinns o f Kells seemed low. We felt twice as good as 
we had done at lunch, and turned our faces to the m ountain.

It is very steep from  the east, more so from the north, and soon we were 
strung out up the Red Stone Rig, struggling across the face first am ong craggy 
granite slabs, then on the hard  clinkery stone o f the upper slope, stepping 
breathlessly up. The prospect widened continuously across the long high bog of 
the heart of the Forest Park to Loch Riecawr, Loch D oon and the rough hills 
at the northern end, to the round hills o f Changue, Polmaddie and Haggis.

The sun shone on the summit, a level, very windy ridge, which was just below 
the flying clouds, the top hanging over the sheer north  face and the deep Black 
Gairy on the west. Beyond the ridges o f the Forest Park rose the Rhinns of 
Kells, Cairnsm ore o f Dee and Cairnsm ore o f Fleet; beyond in the sunny mist 
were the shadowy outlines o f Cum berland and M an. Ireland was hidden by 
cloud across the green low m oor and meadow o f W igtown, and the silver of 
sunshine on Luce Bay and St. G eorge’s Channel. Over Ayrshire, Ailsa Craig 
stood out in the Clyde, with all Kintyre behind, and K nockdolian repeating his 
cone shape on the m ainland. The long curve of Ayr Bay led to Prestwick. We 
could see the large hangars, and beyond, shadowy but quite definitely, Ben 
Lom ond and perhaps Ben Ime in Argyll. A rran sloped gently from  the south 
to  the fine highland peaks of the north. The wind tore across the top as we 
picked out the places about us, and soon we were striding across the short firm 
tu rf o f the Broads o f the M errick am ong many sheep, by the Lum o f the G utters, 
up which the wind roared to Benyellary, and over his south face, down the Braes 
o f  Milgarvie to the tussocky lower hill, plentiful with blaeberry, through bracken 
to the shepherd’s empty house a t Culsharg, a green valley bottom  am ong crags 
again.

We had  passed a shepherd and two walkers on Benyellary—no others; 
a t the foot o f the rough path  down the leaping falls o f Buchan to the main Glen 
o f  Trool were dozens o f cars parked and scores o f people picknicking, and we 
were suddenly in everyday Sunday again.

R O E  D E E R  I N  A U S T R I A

By C. T. W ILD A SH  
Executive Officer, Headquarters

Before considering the m ethods o f shooting roe-buck, you m ust first of 
all be able to find him ; to  do so needs a knowledge o f the habits and habitat 
o f  a m ost interesting and attractive beast, which is widespread in the Austrian

*A Iochan on an islet of Loch Enoch.
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m ountains and on the high plain of Lower Austria. One may find him from  the 
edge of the tree-line on the foothills o f the K araw anken m ountains practically 
up to the gates o f Vienna, from the conifers o f Carinthia to the beeches o f the 
lovely Vienna woods. G reat toll o f the roe was taken by Displaced Persons and 
others wishing to supplement an inadequate post-war meat diet, and cruel, 
illegal methods were often used to bring about its destruction, such as driving 
over tripwires—a m ethod which disables w ithout killing, which breaks limbs 
and fails to discriminate between buck, doe and kid. The use of autom atic 
firearms, picked up by irresponsible people in the chaos following the end of the 
war, also accounted for the death o f a large number o f roe of all ages and both 
sexes. W ith the co-operation o f the Allied authorities, however, the A ustrians 
managed to gain control of the situation once more, and it now looks as if the 
roebuck population has achieved a certain stability.

On the principle o f “ Know your enemy” , although one is bound to adm it 
that it is extremely difficult to regard these beautiful little creatures as such, it is 
as well to take note of the conditions in which the roe flourishes. It is firstly 
essential that they should have good cover to protect them  from  their natural 
enemies, which include man, wild-cats, foxes, the larger birds o f prey, and 
marauding dogs. For this they prefer plantations of young conifers, up to say 
six feet in height, or the type o f underbrush prevalent in hardw ood forests, 
normally within easy and safe distance o f good grazing. In the summer m onths, 
especially after rutting, they seem to prefer the coolness and seclusion of high 
forest. This applies to the buck particularly, and they are extremely difficult 
to find at such times. While the roe are well able to take care of themselves when 
in good condition, heavy winters often take toll of them ; their tiny hooves sink 
deeply into thick snow; the roe, unlike the red-stag who is not such a dainty 
feeder and can often dig for food, grows weak with hunger, and  experiences 
difficulty in extracting itself from  the deeper snow-drifts, thus making it an easy 
prey for its broader footed and broad winged enemies. Because o f shortage of 
food they often leave their m ountain fastnesses and descend to the valleys 
nearer to civilisation during the winter; here poacher, dog and hunting cat are 
able to dispose of them. Foresters in A ustria therefore put down winter-feed 
for the roe in clearings in the forest, under a roof to keep the snow from covering 
it, and with a salt-lick close at hand. It may be mentioned here that in A ustria 
the roe is seldom found where the red-stag appears in any numbers, and the 
latter can therefore be classed as a natural enemy to the roe, although Austrian 
foresters to whom the writer has spoken can give no reason for this apparent 
antipathy.

The roe has the habit o f feeding at dawn and dusk, and to do so leaves the 
protective woodlands for the richer grass o f the meadows, retiring once more 
when the sun becomes strong and the dew leaves the grass. On moonlight 
nights, grazing goes on throughout the night, and the roe retire to cover rather 
earlier in the day than is otherwise the case. Such nights therefore make for 
bad shooting, for it is difficult enough to see them  in the half-light o f dusk or 
dawn: to see them clearly enough to shoot in the m oonlight is only possible 
to the highly experienced hunter. The buck is m ost often seen before, or parti­
cularly during, the rutting season; after this for several weeks he leads a hermit- 
like existence in the depths of the forest, and to go shooting then is seldom worth 
while. He is not monogam ous, although he may mate w ith the same doe for 
several seasons; the A ustrian gamekeeper normally tries to keep the balance of 
one buck to every five does in his beat. This job  is made easier by the fact that, 
unlike his cousin the red-stag who is often a wanderer from  as far off as the 
Carpathians, the roe is more inclined to stay in one district throughout its life. 
Rutting takes place for two to three weeks in the latter part o f July or the begin­
ning of August. There has recently been an attem pt to associate the ru tting  urge
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of the roe w ith the appearance o f ergot, but from  enquiries made, it seems 
as if the G erm an foresters a t any rate are quite content to leave the m atter 
unexplained. The rutting season is the m ost fascinating time o f year to  observe 
roe; the doe calls with a soft, piping note, and is highly flirtatious at first. For 
primitive beauty, the running o f the buck with the doe, both o f them  oblivious 
to the onlooker, is a sight unexcelled in nature. The nose o f  the roe is better 
than  its eyes; it will trust its powers o f scent and will often stand gazing at you 
if it cannot wind you. It is a very inquisitive animal, and it is an old hun ter’s 
trick, if a buck is seen to  be alarmed, to  m ake a sudden noise; often the buck 
will stop in its tracks as if to see the source of the noise. Similarly, if not o ther­
wise alarmed, it will not always make off immediately after being shot at, and 
sometimes offers the opportunity  o f a second, and perhaps m ore successful 
shot. The buck, in general, is, and has cause to be, m ore cautious than the doe, 
and  an old buck shows considerably m ore discretion than a young one.

In  thick brush and in the half-light it is not always easy to differentiate 
between the sexes, and the use o f field glasses for this purpose is always to be 
recom m ended. It is not invariably easy to see the horns of the buck, which are 
sometimes m alform ed or undeveloped. This may be due to previous injury 
at the base o f the horn, the weak physical condition o f the animal, or, in the 
case o f a “perruque” form ation o f the antlers, to an injury to the sex organs. 
Peculiarly enough, an injury to the right side o f the body often affects the left 
horn, and vice verse. Generally speaking the strength of the buck is reflected 
in the strength o f his head-dress, and a fit anim al in the prim e o f life will have 
powerful horns, well “pearled” at the base, and set wide apart at the tips. 
As the buck grows old (say over five years) his horns become coated with a dark- 
brown wax-like substance, and the “ pearling” becomes narrow er and smoother. 
Older animals o f both sexes often develop a grey muzzle after reaching the 
age of five years. A n experienced hunter will often be able to tell buck from doe 
a t a great distance by the stronger neck and thicker body o f the form er: the 
movements o f the buck too are usually m ore alert and suspicious than those 
o f the female. W hen the buck or doe barks a warning, it is usually too late to 
attem pt a shot, but for academic purposes it is interesting to note that the voice 
o f the lord and m aster is gruffer and sharper than tha t o f his consort. It is the 
m asterful buck rather than the gentle doe who has earned himself a bad 
reputation with British foresters by his habit o f rubbing his horns on young 
trees, thus dam aging the cambium, and often eventually killing the tree. In the 
self-regenerated forests o f A ustria, this is regarded as a venial sin, only com ­
m itted by a worthy miscreant. The m arks on the young trees and the “ slots” 
o f the buck, larger and impressed m ore deeply than  those o f the doe, tell the 
observant forester, moreover, tha t a buck has passed that way.

There are, broadly speaking, two m ethods o f shooting buck with a sporting 
rifle— and any other m ethod is severely censured in Austria. First and forem ost 
there is stalking, and secondly there is the m ethod o f lying in wait for the roe 
to  appear. W hilst stalking commends itself only to  the m ost active and agile 
o f  us, it is the only m ethod o f obtaining real sport, in which the wits and in­
stincts are pitted against a wily, wary opponent. If  the hunter has an objection 
to  getting up before dawn in the middle of summer, buck shooting can be done 
a t dusk, although the lazy man who sits waiting for his buck only at dusk is 
no t usually regarded by the “Jager” (ghillie, in this case) as much o f a “ Waid- 
m ann” (a w ord meaning the sort of fellah who doesn’t shoot a roostin’ hen- 
pheasant after dark in the close season), and as often as not will be conducted 
to  a place where the roe never appear. The “ Jager” sets a very high stan d ard  of 
“W aidm annship” , to  coin a phrase, and will track wounded game for hours a t a 
stretch rather than  let it suffer unduly. Y ou are expected to  behave accordingly.
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Let us therefore pretend that you are active and agile, and  o f course 
potentially a good “ W aidm ann” as I am sure we all are at heart. O ur “ Jager” 
calls at the m ountain inn where we are staying at four o ’clock on a sum m er’s 
morning. There was no m oon during the n ig h t; it is not even raining, and  it is 
the rutting season. Everything points to a good m orning’s sport. We have a cup 
of coffee, and move off w ith our rifles, magazine loaded, telescopic sight (very 
necessary in the half-light), field-glasses, and one or two extra rounds o f 
am m unition in the pockets, but so placed that they do not rattle together. 
Our boots are well studded to get a better grip on the steeper slopes, for there is 
nothing m ore annoying than to slip about, and nothing—except stalking down­
wind—so likely to terrify the roe. Unbeknown to your “ Jager” you slip a 
flask o f schnapps into your pocket, and if you have any sense, another into 
yourself to stiffen the upper-lip at this ungodly hour of the m orning. Remember, 
you are supposed to be on holiday, and already feel like death after an evening 
of cognac, home-grown tobacco, and hunting-talk. Once in the woods, however, 
your gloom dispels, and you lead the way, treading softly, with your rifle at 
the alert. The “Jager” has the field-glasses, and directs operations. All at once, 
in spite o f your caution and the “Jager’s” sharp eyes, a roe goes away, barking 
like all the hounds o f hell, and giving you the fright o f your life; the “ Jager” 
gives a shrill whistle, and  the roe stops in its tracks. I t has seen a few things 
in it’s life, but never anything quite so extraordinary as this; secretly you 
sympathize, peering at the beast through your telescopic sight, while the “ Jager” 
is doing the same through the field-glasses. Only a doe! tension relaxes as the 
doe, recollecting itself, disappears into the thick of the woods howling her 
disapproval. We carry on, looking cautiously over every fence, and approaching 
every clearing with even m ore deference. The wind is in our faces, otherwise 
we might just as well go along singing for all the roe we would have seen. 
Suddenly, from  behind a thicket, a buck and  a doe flash by at the end o f your 
rifle. You do not shoot because, like me, you are a fool who is too interested 
to remember that you have a rifle in your hands for that very purpose. Anyway 
the “Jager” thinks you are a fool, and as m uch as says so.

It is getting light, and alm ost too late for successful buck-shooting.
The “Jager” sits you down at the edge o f a clearing with the rifle across your 
knees. You are smoking a cigarette both for personal satisfaction, and to 
test the direction o f a ra ther fluky wind. The “Jager” pulls a little piece o f straw 
from his coat pocket and puts it in his m outh. “ G osh!” you think in your 
ignorance, “ tha t’s a dam n funny breakfast, even for a “ Jager” . These thoughts 
are soon dispelled when he makes the straw produce a piping, whistling noise, 
imitating the call o f the doe to the buck. The straw is cut like the reed o f  a 
wind-instrument. Y ou wait, while the “ Jager” repeats the piping from  time 
to time. All at once you sense rather than see the presence o f a buck—he is 
alert, waiting, watching and testing the wind with his nose, standing in the 
long brushw ood at the other side o f the clearing. You can see his head through 
your telescopic sight; his horns, set close together a t the tips, are darkish 
brown stained, and the pearling at the base o f them is very narrow. This, and 
the extreme caution o f the animal, tell you that he is old and  unfit. The fact 
that you take careful aim, and press the trigger, forgetting in your excitement 
that these sporting rifles have hair-triggers, does not figure in this account. 
Nor does the fact that, because o f this, you missed the buck, gave yourself a 
black-eye on the telescopic-sight, and thus drew the “Jager’s” w rath on your 
defenceless head by your own stupidity. It does not even tell how you produced
the flask o f schnapps at the critical m om ent, and became, in spite o f your
obtuseness, a good “ W aidm ann” by popular acclaim. Y ou earned your break­
fast willy-nilly.
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F O R E S T R Y  C O M M I S S I O N  S T A F F  
At 31st December, 1951

H E A D Q U A R T E R S: 25 S a v i l e  R o w , L o n d o n ,  W .l. 
T e le p h o n e :  R e g e n t  0221

L o r d  R o b in so n  
L o r d  R a d n o r  
G o s l in g ,  A. H .
G u i l l e b a u d ,  W. H .
W a t t ,  A.
T u r n e r ,  H . A.
B ates, V.
C o g g in s ,  W. E.

S h a n k s ,  E. C.
H u t so n , M a jo r -G e n er a l  H . 
D a v ies, B. R .
P a lm e r ,  A. D.
L a w s o n , F . D .
H e a le y ,  D.
In n e s ,  R . A.
T i c k e l l ,  D . J. (Mech.) 
B u t c h e r ,  J.
C h a r t e r s , H .
H y e m , H . G .
L ew is , E. R.

Chairman;
Deputy Chairman; 
Director-General;
Deputy Director-General; 
Conservator;
Secretary;
Controller o f  Finance; 
Principal;
Assistant Accountant 

General;
C hief Engineer;
C hief Executive Officers;

Cost Accountant; 
Information Officer; 
District Officer II;  
Assistant Engineer;
Senior Executive Officers;

Senior Professional 
Accountants; 
Higher Executive 

Officers;

M i n te r ,  A. F.
T a y l o r ,  G. F. 
S am pson , G. T . 
W h a r t o n ,  K. J. 
D o h e r t y ,  W. R . 
E v a n s , W.
E l l i o t t ,  J. W. 
F a r m e r ,  T .
F l o w e r s , H . R .

H a r p e r , J .
M a n ic o m , Miss M. E. 
M c K e n z ie ,  S. M. O. 
M o r r i s ,  T. D . H . 
O v e ry ,  J . S. O. 
P r e s t o n ,  J.
Sh a p c o t t , M . P . 
Steele , J .

T in s o n , E. J. F. 
W r i g h t ,  S. T.

P. W.

(Alice Holt) 
Finance 
Finance 
Finance
Establishm ent and 

O rganisation & 
M ethods 

Establishm ent 
Establishm ent 
(Dumfries) 
(Bristol) 
Establishm ent 
Finance 
Secretariat 
Secretariat 
Secretariat, Private 

W oodlands 
Engineering 
Establishm ent 
Finance 
Finance 
Establishm ent 
Establishm ent 
Finance
O rganisation and 

M ethods 
F inance 
Stores
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D IRECTO RA TE FO R  ENGLAND 

O F F IC E  O F D IR E C T O R : 80 C a d o g a n  S q u a r e ,  L o n d o n ,  S. W. 1. 
T e le p h o n e :  K e n s in g to n  9691

Director;
Conservators;

Directorate Engineer; 
Divisional Officers;

District Officer, Grade I; 
Mechanical Engineer; 
Assistant Engineers;

C hief Clerk to Director; 
Senior Executive Officer; 
Higher Executive O fficers,

S a n g a r ,  O. J.
B a t t e r s ,  G. J. L.
E d w a r d s ,  S. W.
R y le ,  G. B.

B a t t e n ,  Brigadier S. A. H. 
B a m fo rd , J. A.
M a c k e n z ie ,  G. I.
P e a r s o n ,  F. G. O.
K e n n e d y , J . B.
R ic h a r d s o n , M . C .
H a y n e s , W. S. (Mech.) 
W il l s o n ,  J. M. (Lightmoor) 
H in d s , E . S. J.
B a r t e r ,  L. G.
B a ld w in ,  F. C.
B isse t, J. T.
B o w e rs , G. H.
B rim m er, S. H.
C o o te , R .
M o r l e y , R . M .

(State Forests) 
(Estate)
(P r iv a te  W o o d ­

lands)

(Acquisitions)
(Nurseries)
(Utilisation)
(Utilisation)

EN G L A N D , N O RTH -W EST CONSERVANCY 
U pton Grange,

Upton-by-Chester,
Cheshire

Telephone: Chester 4006-7

CO N SERV A TO R: Ross, A. H. H.
Barrington, C. A. J. Chester

(Private W oodlands
Chard, J. S. R. Chester

(State Forests)
Raven, W. J. Chester (Estate)
Jackson, W. V. Mansfield

(State Forests)
Begley, C. D. Carlisle

(State Forests)
Bell, H. W. Shifnal

(Private W oodlands)
C hard, R. Chester

(Utilisation)
Christie, A. C. Shifnal

(State Forests)
Crosland, J. V. Ulverston

(State Forests)
Flynn, A. E. G. Chester

(Aquisitions)
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Lapage, C. J.

M cN am ara, P. J.

M oir, D. D.
Roberts, W. G.

CO NSERVANCY
E N G IN E E R : M ester, R. R.

ASSISTANT
E N G IN E E R S: Carter, F. R. L. (Civil) 

Hum phreys, E. G. A.
(Civil)

James, J. E. (Civil) 
Priestley, J. B. (Survey)

SEN IO R  EX ECU TIV E
O F F IC E R : Eadie, T. L.

Chester 
(Acquisitions) 

M ansfield 
(State Forests) 

Chester (Estate) 
Shifnal 

(State Forests)

Chester

Carlisle
Shifnal

Chester
Carlisle

FO RESTERS

1. D elam ere: Jones, H. W. (H ead); Brandon, J. W. (II).
2. Thornthw aite: W alton, W . (I); Fuller, H. (II); Wells, H. (II).
3. C annock: Tribe, W. (H ead); M organ, L. G. (I): Hall, D. (II).
4. M ortim er: Adam s, I. (H ead); Shelley, W. R. (I); G rant, W . (II); 

Lloyd, J. C. (II); M cM illan, J. R . (II); M orris, J. (II); 
Stokoe, J. (II).

5. W alcot: Rees, T. J. R. (I).
6. Clipstone: Simpson, G. A. (H ead); A rnott, W. (I); Day, J. (II); 

G arner, W. (II); Hall, W. (II); Rowlands, I. G . (II); 
Sarsby, 0 .  R. (II); Thom as, D. R. (II).

7. Ennerdale: Nelson, D. (II); Close, F. (II), (Blengdale).
8. H ope: M orrill, W. (II).
9. Bawtry: H odgson, C. A. (II).

10. Sherwood: Tucker, E. J. (I).
11. K ershope: Sharp, G. A. (I); A nderson, R . D. (II); Jones, E .(II); 

Olney, B. A. (II); Pem berton, F. (II) (Also a t Spade­
adam ); Power, R . J. (II).

12. H ardkno tt: M urray, M. (II);
13. G rizedale: M orley, D. S. (I); Allcock, M. S. (II); Backhouse, C. H. 

(II); Francis, E. R. (II).
14. G reystoke: G uthrie, F. H. (II).
15. Cotgrave: Davis, P. P. (Forem an)
16. D alton: Keens, D. W. (II).
17. Kinver: Stockley, G. H. (II).
18. G isburn: Hughes, D. J. (II).
19. Long M ynd: A ttenborough, T. J. (Forem an).
20. Swynnerton: Bennett, H . (Forem an).
21. Bagot: W ilson, W. J. (II).
22. Longtown: Parker, F. H. (I); Rose, J. D. (II).
23. Spadeadam : Pem berton, F. (II) (Also a t Kershope).
24. C ham w ood: (New Unit).
25. Habberley: (New Unit).
26. O akam oor: (New Unit).
27. Packington: (New Unit).
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Private Woodlands : 
Beeston: 
Satterthw aite: 
Shifnal:

Gwilliam, G. T. S. (I). 
Small, J. R. (I).
W alsh, D. H. (II).

E N G L A N D , N O R TH -EA ST CONSERV A N CY  
Briar House,

Fulford Road,
York.

Telephone: Y ork 4684

CO N SER V A TO R : Connell, C. A.
D IV ISIO N A L O FFIC E R S: G arthw aite, P. F.

Portlock, W. J. J. 
D ISTR IC T O FFIC E R S I: Conder, E. M.

H aldane, W. D.

M aund, J. E.
Selby, B. C.
Smith, W. T.

D ISTR IC T O FFIC E R S II: Crowther, R. E.
Forrester, S.

Langley, P. J.

M acdonald, I. A. D.

M arshall, I. R. B.

Mitchell, T. C.

Piper, R. J.
Rowan, A. A.

W ood, T. G.
CO N SERV A N CY

E N G IN E E R : Sargeant, T. J.
ASSISTANT

E N G IN E E R S: Perkins, J. S. (Civil) 
Preston, G. W. (Civil) 
W ortley, A. (Mech.)

SEN IO R  EX ECU TIV E
O F F IC E R : Chaplin, L. A.

FO RESTERS:

Y ork (State Forests) 
Y ork (Estate) 
Pickering 

(State Forests)
York 

(Private W oodlands) 
Y ork (Utilisation) 
Y ork (Acquisitions) 
Hexham  (Private

W oodlands) 
Kielder (State Forests) 
Hexham (Private

W oodlands) 
Bellingham (State

Forests)
Y ork (Private

W oodlands) 
Y ork (Private

W oodlands) 
W idehaugh (State

Forests)
Y ork (Estate) 
R othbury (State

Forests) 
Y ork (State Forests)

Y ork

Bellingham
Pickering
York

1. Chopwell:
2. A llerston:

Dalby: 
W ykeham : 
Bickley: 
H arw ood D ale: 
Staindale:

H arbin, W. B. (I).
Anderson, T. E. (Head) (Also a t Langdale); 
Kirby, C. (II) (Estate).
Snowdon, L. (I).
Gough, W. R. (H ead); Stanley, W. E. (II).
Bolam, T. W. B. (II).
Yeomans, F. W. J. (II).
M artindale, J. M. (II).
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3. R othbury:

T hrunton:
Chillingham:

4. Selby:
5. Kielder:

K ielder:

W hickhope: 
M ounces:

Tarset:
C h irdon : 
P lashetts:
Sm ales:

6. Hamsterley:
7. A m pleforth:

B oltby:
Bylands:
Gilling:

8. Rosedale:
C ropton: 
Pickering:

9. H arw ood:
Ray:

10. Slaley:
11. A rkengarthdale:
12. Redesdale:
13. Langdale:

Langdale:
B roxa:
Broxa Nurseries:

14. W idehaugh:
15. W ark:

W ark:
Pundershaw :

16. Scardale:
17. Y ork:
18. Cleveland:
19. Wharncliffe:
20. C oquetdale:
21. K naresborough:
22. Londesborough: 
Private Woodlands; 
W intringham :
Slaley:
H arw ood:

Gledson, J. G. (II).
Telford, J. W. (II)
W ood, W. (II).
Beasley, G. F. (Head).
Stokoe, G. (II); Turnbull, M. T. (II); Young, 

R. E. (II).

T. F. (II); M acD onald,
Tait, J. (II).
Hislop, J. J. (I); Fox, 
R. (II).
Scott, J. J. O. (II). 
Straughan, J. G. (II). 
Parker, G. W. (II). 
Simpson, C. N. (II). 
Daglish, T. E. (I).

Featherstone, C. (II). 
Stephenson, F. (II). 
Cumming, J. (II).

Frank, H. (I).
Bartlett, R. F. E. (II).
Baird, R. L. (II).
Rayner, D. A. R. (II).
Scott, J. F. (I).
Hird, J. T. (Forem an).
McCavish, W. L. (I); Salmond, M. P. (II). 
Anderson, T. E. (Head) (Also at Allerston). 
M arsh, E. W. (II).
M ennell, J. (II).
Chisholm, J. D. (1).
Davy, J. H. (I).

Brown, W. C. (I).
M arshall, J. A. (II); W oodcock, F. A. (II). 
W oodward, F. G. (II).
Terry, T. N. (II).
Adams, G. (II).
(New Unit).
(New Unit).
Ainsworth, P. H. (II).
Fawcett, E. (II).

Gilson, R. B. (I).
Bewick, T. (II).
M asson, R. H. (II).

E N G LA N D , EAST CONSERV A N CY  
Brooklands Avenue, 

Cambridge 
Telephone: Cam bridge 54495

C O N SERV A TO R: Backhouse, G. W.
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D IV ISIO N A L O F F IC E R S : Ballance, G. F.
G ood, F. G. 
Paterson, A.

D ISTR IC T O FFIC E R S I: Dent, T. V.
G rant, D.

H alton, K. 
Payne, S. R.

D ISTR IC T O FFIC E R S II: Anderson, J. W.
Brett, I.
Chapm an, E. S.

Davidson, J. L.

H arrison, J. C.

Hobbs, W. F. 
K irton, I. W.

Lochrie, J. H. 
M ackay, D. 
M anning, P. H. 
Osm aston, J. F.

Rogers, S. W.

Searle, H.

CO N SERV A N CY
E N G IN E E R :

ASSISTANT E N G IN E E R :
SEN IO R  EX ECU TIV E

O F F IC E R : Clark, G. H.

Cambridge (State Forests) 
Cambridge (Estate) 
Cambridge (State Forests) 
Lincoln (State Forests) 
P rinces R isb o ro u g h  (S ta te  

Forests)
Cambridge (Acquisitions) 
Cambridge (Private W ood­

lands)
Cambridge (Utilisation) 
Aylsham (State Forests)

B. P rinces R isb o ro u g h  (S ta te  
(Forests)

S a n to n  D o w n h a m  (S ta te  
Forests)

Santon Downham  (Private 
W oodlands)

Cambridge (Estate)
S a n to n  D o w n h a m  (S ta te  

Forests)
Cambridge (Felling Licences) 
Bourne (Private W oodlands) 
Cambridge (Estate)
Princes Risborough (Private 

W oodlands)
S a n to n  D o w n h a m  (S ta te  

Forests)
S a n to n  D o w n h a m  (S ta te  

Forests)

D ufton, F. G. Cambridge 
Cook, G .O . (Mech.) Santon D ownham

F O R E S T E R S :

1. H azelborough:
2. Salcey:
3. Am pthill:
4. R endlesham :

5. Rockingham :
A pethorpe: 
F erm yn:

Fineshade:

Bedford Purlieus
6. Sw affham :
7. T hetfo rd :

C ranw ich: 
C rox ton : 
D idlington and 

Buckenham :

Hale, W. J. (Head); Liddington, G. (II).
C lark, J. F. (I).
Ingram , L. D. (IT).
W ellington, C. R. (Head) (Also at Dunwich and 

Tunstall); Bewick, R. (I).

H arker, A. (Foreman).
Williams, J. (Head) (Also at Fineshade); M orris, 

A. M. (II).
Williams, J. (Head) (Also at Ferm yn): Bloor
C. A. (II).
Acott, E. J. (II).
Lawson, E. (I); Fields, H. C. (II).

W alton. R. (II)
W oodrow, R. B. (II).

M cN am ara, N. A. C. (II).
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D ow nham : 
Elveden:
H arling :
High Lodge:

H ockham :
Lynford: 
M ethwold: 
M ildenhall: 
R oudham :
Santon:
B randon:

W est Tofts: 
Stationed at Santon

D ow nham :
8. Kesteven:
9. Laughton:

10. Sw anton:
11. D unw ich:

12. Yardley Chase:
13. Bardney:
14. The King’s Forest:
15. Wigsley:
16. W illingham:
17. W endover:
18. Hevingham:
19. Shouldham :
20. W atlington:
21. Bramfield:
22. Burw ell:
23. G aywood:
24. Tunstall:

25. W alden:
Private Woodlands;
Santon D ow nham :

K esteven:
Princes Risborough:

Salisbury, E. J. (I).
Cam eron, A. H. (I); Parker, J. W . (II).
Steel, W. H. (I).
Redford, C. W. (H ead); Axten, G. B. (II); Reid, 

D. (II).
Anderson, J. T. (Head).
Deal, W. (II).
Gracie, A. (II).
Roberts, G. (II).
Pywell, A. C. (II).
Birkitt, A. (I); H inton, F. I. (II).
Button, G. H. (H ead); Burnie, H. W. (II);

Keeler, B. (II); Williams, J. H. (II).
Davis, S. (II).

Shinn, F. (II) (Seed Store and Fire Control). 
W yatt, L. (I); Hendrie, J. A. (II); Ling, J. (II). 
Adams, H. (I).
Jones, F. B. (II).
W ellington, C. R. (Head) (Also at R endlesham  and 

Tunstall); Paulley, H. W. (II).
M arston, W. H. (I).
Jones, G. (I); Eckton, J. A. (II).
Smith, J. J. (H ead); Stott, W. S. (II).
Hall, V. B. (I).
M arshall, D. F. (I).
Johnson, H. (II).
King, S. G. (II).
W oolard, R. P. C. (II).
Schofield, R. (Forem an).
W hite, S. L. (II).
H ardy, R. B. (II).
Smith, W. P. (II).
W ellington, C. R. (Head) (Also at Rendlesham and 

Dunwich); M ortlock, R. F . (II).
M oulden, D. J. (Forem an).

Pritchard, R. (I).
Mitchell, A. L. (I).
Heavener, C. H. (II).

EN G L A N D , SOUTH-EAST CONSERV A N CY  
“ Danesfield” ,

G range Road,
W oking 

Telephone: W oking 2270-1

C O N SERV A TO R: Smith, R. H.
D IV ISIO N A L O FFIC E R S: Dixon, E. E. W oking (Private W oodlands)

Ross, J. M . W oking (State Forests)
D IST R IC T  O FFIC E R S I: Snook, K. R. W oking (Estate)

W allington, A. W. W oking (Utilisation)
White, J. G ravetys (State Forests)
Wilson, J. F. W oking (Acquisitions)
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D IST R IC T  O FFIC E R S II: Burton, E. S. V. W inchester (State Forests)
Coode, J. W oking (Felling Licences)
Keen, J. E. A. W oking (Private W oodlands)
Lindsay, F. W. Alice H olt (State Forests)
M ithen, D. A. W oodchurch (State Forests)
Skinner, J. R. W oking (Felling Licences)
Spencer, A. J. Gravetye (State Forests)
Sutton, A. R. W oking (Private W oodlands)
Troupe, L. C. Alice H olt (State Forests)

ASSISTANT E N G IN E E R : Crawford, P. C. R. W oking
(Mech.)

SEN IO R  EX ECU TIV E
O F F IC E R : Gulliver, H. W.

1. Alice H olt:

F O R E S T E R S : 

Cross, L. G. F. (II).
2. Bere: W atts, F. C. (II).
3. W oolm er:
4. Bedgebury: Nelmes, F. J. (Head): Cooper, J. H. (I);

5. Bramshill:
Awbery, P. P. (II).

Lingwood, N . J. (H ead); Vickery, F. J. (II).
6. Chiddingfold: Francis, R. E. (I); Forrest, A. H. (H).
7. L ym inge: W atkins, S. (I).
8. Friston: H olter, G. E. (II).
9. Micheldever: King, B. H. (Head).

10. Buriton: Laney, H. (I) (Also at Westbury).
11. W estbury: Laney, H. (I) (Also a t Buriton).
12. Challock: Aston, T. (I).
13. C harlton: Harvey, K. B. (II).
14. V inehall: Barling, F. C. (II).
15. G ravetye: Craft, J. H. (I).
16. M arden : Ayman, A. G. (Forem an).
17. A rundel: M iddleton, W. F. C. (I).
18. Orleston: Bashall, J. R. C. (II).
19. A lton: Twallin, R. W. (II) (And at Basing).
20. A ndover: Offord, P. J. (II).
21. Southw ater: Cant, P. R. (Foreman).
22. Basing: Twallin, R. W. (II) (And at Alton).
23. Bishopstoke: (New Unit).
24. Abinger: Shepherd, W. R. (II); Law, S. J. (II).
25. Shipbourne: Hyett, S. (I).
26. C raw ley: Butcher, C. (Forem an)
27. H em sted: Moseley, J. (II).
28. Slindon: Davies, G. S. (I).
29. H ursley : H ann, F. G. (II).
30. G room bridge: (New Unit).
31. M aresfield: (New Unit).
32. M ildmay: (New Unit).
33. Rogate: W ilkinson, E. J. D. (II).
34. St. Leonards: Barden, J. T. (II).

Private Woodlands; 
A rundel: Hollis, G. W. (Head).
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EN G L A N D , SOUTH-W EST CO N SERV A N CY  

Flowers Hill,
Brislington,

Bristol, 4 
Telephone: Bristol 78041-5 

CO N SER V A TO R : Popert, A. H.
D IV ISIO N A L O FFIC E R S: Stileman, D. F.

Stocks, J. B.
W hite, A. H.
Carnell, R.
Dickenson, M. E. S

D ISTR IC T O F F IC E R  I: 
D IST R IC T  O FFIC E R S II

D rum m ond, J. A. 
Dyson, W. G.

Hughson, T. A. 
Kellie, J.
M aclver, I. F. 
Newton, J. P. 
Purser, F. B. K. 
Semple. R. M. G. 
Williams, D. N.

C O N S F R V A N C Y
E N G IN E E R : Gladwell, L. B. Bristol

A SSISTA N T
EN G IN E E R S: Bromley, A. R.

(Civil).
Hughes, R. E.

(Civil).
Inglis, E. J. (Mech.) ,, 
M artin, D. R.

(Civil). Launceston
Shillito, P. E. (Civil) Bristol

Bristol (Private W oodlands) 
Bristol (State Forests)

„ (Estate)
,, (Utilisation)

Uffculme (Private 
W oodlands)

Bristol (Private W oodlands) 
P re s te ig n  (P r iv a te  W o o d ­

lands)
Bristol (Estate)
Devizes (State Forests) 
M alvern (State Forests) 
Exeter (State Forests)
Devizes (State Forests) 
Launceston (State Forest) 
D unster (State Forests)

SEN IO R  EX ECU TIV E
O F F IC E R :

1. D ym ock:
2. B rendon:
3. Eggesford:
4. H a ld o n :
5. H alw ill:

6. Q uan tock :
7. Bodmin:
8. H au g h :
9. W yre:

10. Wilsey:
11. Bruton
12. D artm oor:
13. H erodsfoot:
14. W est W oods:
15. L ydford :
16. Collingbourne

M atthews, A. W.

F O R E S T E R S :
Beard, A. C. (II).
Bowdler, T. C. (II); Burton, H. J. (II).
Kibble, E. C. (I).
Scott, G. H. J. (II).
W ilkinson, W. E. (I) (Also at H artland); Ball, 
W. F. (II); Tackney, A. J. (II).
Jenkinson, G. A. (I).
Bowman, P. (II).
Milne, D. G. (Forem an).
Fairm an, E. (I).
Brain, R. G. (II).
Stannard, A. J. (II).
Poll, E. A. (II).
Strong, T. G. (II).
Dyer, H. C. (I).
Jane, T. A. (II).
H am m ond, B. R. G. (II).
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17. H artland: W ilkinson, W. E. (I) (Also at Halwill).
18. Mendip Fowler, J. (II).
19. Savernake: W ildash, J. T. (I); Everitt, E. C. W. (II); 

Mills, E. W. (II).
20. Stanway: Bultitude, R. (II).
21. B raydon: Wills, K. G. (II).
22. O keham pton: Smale, E. R. (II).
23. N eroche: Law, H. G. (II).
24. Culm head: Rayner, J. R. (II) (Also at H oniton)
25. Plym: Whale, R. S. (I).
26. W areham : Parsons, F. F. G. (I).

P uddletow n: Fulford, A. G. (II).
27. G ardiner: Lewis, C. J. (I).
28. C harm outh: Cox, D. J. (11).
29. P urbeck : Butchers, H. J. (II).
30. Blandford: Green, W. J. (II).
31. Fernworthy: Fife, R. G. (II).
32. Glynn: Everitt, F. W. (I).
33. Poorstock: Coles, L. H. (II).
34. Stokeleigh: Bulleid, J. F. (II).
35. Erme: (New Unit).
36. Shepton: (New Unit).
37. D unster: C hapm an, S. (II).
38. H oniton: Rayner, J. R. (II) (Also at Culmhead).
39. St. Clement: H ockaday, C. (Forem an).

Private Woodlands;
D unster: Hum phries, W. J. (I).

E N G L A N D , NEW  FO REST 
The Queen’s House,

Lyndhurst,
H ants.

Telephone: Lyndhurst 300

D EPU TY  SU RV EY O R: W ynne-Jones, E. Conservator
D IV ISIO N A L O F F IC E R : de Uphaugh, F. E. B. Lyndhurst (State Forests) 
D ISTR IC T O FFIC E R S II: Guile, A. W. L. Isle o f W ight (State Forests)

Kendall, R. H. Lyndhurst (State Forest) 
Simmonds, S. A. „ (Estate)
W inchester, P. L. „ (State Forest)
W interflood, E. G. „ (State Forest)

A SSISTANT E N G IN E E R : Sandwell, A. C.
C H IE F  C L E R K : W atson, W. G.

1. New Forest: 
Rhinefield: 
Stockley: 
L yndhurst: 
Lodgehill:

Holmsley: 
H olidays Hill:

F O R E S T E R S  :
Young, H. C. (Head).
Williams, L. H. (I): Leutscher, E. H. (II). 
Adams, J. H. (I).
Liddell, J. (Head).
Broomfield, G. B. (II); Hindley, N. H. 

Palmer, C. H. (II); Skinner, F. C. 
W ood, P. (II).

Cuff, E. W. (II); Sainsbury, B. H. (II). 
Green, F. J. (I); Henderson, J. R. (II).

( i i ) ;
(ii);



136 JOURNAL OF THE FORESTRY COMMISSION
Burley: 
Shave G reen 
Roe:

2. Parkhurst:
3. Ringwood:

4. F erndow n:

5. Brighstone:
6. Combley:
7. O sborne:
8. Shalfleet:

James, H. B. S. (II); Meech, R . (II).
Holloway, A. T. (II).
James, A. L. (II).
Parry, A. A. (H ead Forester for Isle o f Wight Units) 
M cNab, C. (Head) (Also a t Ferndow n); Brinsley,

D. A. (II); Harvey, D. R. (II).
M cN ab, C. (Head) (Also at R ingwood); M iddle­

ton, J. W. (II).
Parry, A. A. (H ead); Freem an, J. E. D. (II).
Parry, A. A. (Head).
Parry, A. A. (Head).
Parry, A. A. (Head).

K E E P E R S :
New Forest (N orth): Blake, W . G.
New Forest (South): Smith, B. B.

E N G L A N D , D EA N  FO REST 
W hitemead Park,

Parkend,
Nr. Lydney, Glos.

Telephone: W hitecroft 305
D EPU TY  SU RV EY O R: 
D EPU TY  GAVELLER,

M IN ES:
D ISTR IC T O FFIC ER S II 

C H IE F  C L E R K :

1. D ean Forest:
N orth :

Lea Bailey: 
South:
East:
W est:
Centre:
N agshead: 
C ockshoot: 
Highm eadow: 
Serridge:
Blakeney H ill:

2. Tidenham  Chase:

W illiamson, J. Q. Divisional Officer

H erdm an, H. P.
Leslie, J. E. Dean
Taylor, G. J. N. Dean
Redd, F. C.
F O R E S T E R S  :
W alker, A. E. (H ead); Parry, H. M. (II). 
Lees, G. (I).
Roberts, G. E. J. (II).
Lewis, A. E. (II).
Davies, D. J. (I).
Daniels, P. R. (I).
Lee, J. J. (II).
Davies, C. H. (I).
Lloyd, F. O. (II).
W atson, F. (I); Russell, C. F. (II). 
Phelps, S. E. (I).
Falconer, I. (II).
Jones, H. (II).

D IR E C T O R A T E  FO R  SCOTLAND 
O FFIC E  O F D IR E C T O R : 25 D r u m s h e u g h  G a r d e n s ,  E d in b u r g h

Telephone: Edinburgh 33561

Director; 
Conservators ;

Divisional Officer; 
District Officer II;

S ir  H e n r y  Be r esfo r d -P ierse , b t .
M a c k ie  W h y te ,  J.P. (Estate)
N e w to n ,  L. A. (Private W oodlands and Ac­

quisitions).
(State Forests)
(Acquisitions)
(Acquisitions)
(Acquisitions)
(Acquisitions)
(Acquisitions)

T h o m , J. R. 
F o r r e s t ,  G . 
C h r y s t a l l ,  J. G. 
L e g a r d ,  P . H . 
M c I n t y r e ,  P . F . 
W a t t ,  I. S.
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Directorate Engineer; 
Planning Officer; 
Mechanical Engineer; 
Assistant Engineers;

C hief Clerk to Director; 
Senior Executive Officer; 
Higher Executive Officers;

P a c k w o o d ,  R. H.
C r a n e ,  W. A.
B la n e ,  J. W.
B l a c k , E . M . (M ech .)
J o h n s to n e ,  G. M . (M ech.) Blair Athol 
H a n d f o r d ,  F. C.
M a c k e n z ie ,  M. E. W.
B r o o k s ,  Miss A.
G eek ie , J .
Jo n e s , N . R.
M c M il l a n , w .

Senior Temporary Assistant; F e r e n s ,  J. R.

SCO TLA N D , N O R T H  CONSERVANCY 
60 Church Street,

Inverness 
Telephone: Inverness 223, 608-9 

CO N SER V A TO R : Fraser, J.
D IV ISIO N A L O FFIC E R S: Crawford, A. R. Inverness (P rivate  W ood­

lands)
Dickson, J. A. Inverness (State Forests) 
Gascoigne, C. A. H. Inverness (Estate)

D ISTR IC T O FFIC E R S I: D rum m ond, R. O. F o rt Augustus (State Forests)
Fraser, A. M. Inverness (State Forests) 
Long, M. M unlochy (State Forests)

D ISTR IC T O FFIC E R S II: Cassels, K. A. Inverness (Estate)
Cotter-Craig, T. D. Beauly (State Forests) 
Graham -Cam pbell, D. Dingwall (State Forests) 
Hardcastle, E. J. F o rt W illiam (State Forests) 
M acLean, J. D.
M acLeod, D.

Mullowney, V. L. Inverness

M acN ab, J. D.
M acRae, F. M.
Savage, G. F.
Seal, D. T.

CO N SERV A N CY
E N G IN E E R  

ASSISTANT
E N G IN E E R S: Beattie, H. G. (Civil) F ort William 

M acM ahon, C. D.
(Civil) Inverness

Ross, R. B. (Mech.) Inverness
SEN IO R  EX ECU TIV E

O F F IC E R : Nicolson, M.

F ort W illiam (State Forests) 
M unlochy (Private

W oodlands) 
D ornoch (State Forests) 
Inverness (State Forests) 
D ornoch (State Forests)
Fort Augustus (State Forests)

1. Borgie:
2. Inchnacardoch:
3. Portclair:
4. South L aggan :
5. Achnashellach:
6. R a tag an :
7. Slattadale:

F O R E S T E R S  :
Phipps, N. (II).
M acdonald, D. (H ead); Fraser, W. A. (II). 
Officer, A. W. (I).
M urray, R. (I).
M ackay, J. (II).
M ackay, A. (I) (Also at Glen Shiel). 
Mackenzie, A. (II).
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8. Glen Righ:
9. Glen H urich:

10. Glen U rquhart:
11. Culloden:
12. Nevis:

13. The Queen’s Forest
14. Creag nan Eun:
15. Craig Phadrig:
16. Glen Shiel:
17. N orth  Strom e:
18. Salen:
19. South Strome:
20. Findon:
21. G lengarry:
22. Kessock:
23. Eilanreach:
24. D ornoch:
25. Inverinate:
26. Balblair (including

C arbisdale):
27. Clunes:
28. Lael:
29. Fiunary:
30. G len Loy:
31. G len Brittle:
32. Longart:
33. Leanachan:
34. G uisachan:
35. Ardross:
36. Inshriach:
37. M illbuie:
38. Assich:
39. M orangie:
40. K ilcoy:
41. S trath  N airn:
42. Ferness:
43. Strath Conon:
44. Strath D earn:
45. Farigaig:
46. U rray:
47. Battan:
48. Rum ster:
49. L aiken :
50. Clach Liath:
51. Shin:
52. Torrachilty:
53. Raasay:
54. Boblainy:
55. Ceannacroe:
56. Struie:
57. Glen Affric:
58. Strathy:
59. Craigs:
60. S u n art:

M urray, A. R. (I).
M acClym ont, W. (1); Lockhart, W. A. (II). 
M unro, G. (I).
Mackay, W. (I).
Riddell, J. M. (Forem an); M acN aughton, 

(Forem an).
Fraser, J. (II); R obertson, D. D. C. (II).
W att, D. (Forem an).
M urray, D. (II).
M ackay, A. (I) (Also at Ratagan).
Black, D. F. D. (Forem an).
Mackay, J. A. (I).
M acLeman, A. (I).
G ordon, J. (I).
G rant, J. D. (II).
Ross, D. M. (II).
Smith, D. R. (II).
G unn, J. (I).
M ackintosh, C. O. (II).

Sutherland, R. A. R. (II).
M orison, A. W. (Forem an).
M acrae, D. J. (I).
Drysdale, A. (I).
G rant, A. (I).
M acdonald, C. (I).
Brown, R. S. (II).
Campbell, R. W. (I).
M acintosh, W. (I).
M ackay, K. (I).
Thom , A. B. (II).
M urray, W. (Head).
M acRae, M. (II).
Small, G. (I).
Frater, J. R. A. (I).
Park, H. C. B. (II).
Stobie, F. D. (II).
Mackenzie, J. (I).
Sutherland, D. R. (II).
M acLeod, D. M. (I).
Fell, J. B. (II).
Taylor, C. A. (II) (Also at Boblainy).
M orris, H. D. (II).
M acPherson, E. (II).
M cAllan, F. M. (Forem an).
M aclean, A. R. (Forem an).
Nicholson, W. J. (II).
M acrae, H. (II).
Taylor, C. A. (II) (Also at Battan). 
M ackenzie, A. (I).
(New Unit).
(New Unit).
(New Unit).
(New Unit).
(New Unit).
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61. Aigas:
62. Strath M ashie:
63. Loch Ericht:
64. Oykell:

M acPherson, W. D. (Foreman). 
(New Unit).
(New Unit).
(New Unit).

SCO TLA N D , EAST CONSERVANCY 
6 Queen’s Gate,
Aberdeen
Telephone: Aberdeen 33361

C O N SER V A TO R : Oliver, F. W. A.
D IV ISIO N A L O FFIC E R S: Bennett, A. P.

Maxwell, H. A.
W oolridge, T. H.

D IST R IC T  O FFIC E R S I: Feaver, B. R.
Fergusson, J. L. F.
H orne, R. J. G.
M urray, G. K.

D ISTR IC T O FFIC E R S II: Cathie, R. G.
Day, G. A.
D onald, J. F.
French, W. F.
Jackson, R. d ’ O.P.

Aberdeen (Estate)
Aberdeen (State Forests) 
Aberdeen (State Forests)
Aberdeen (Private W oodlands) 
Perth  (Private W oodlands) 
Fochabers (State Forests) 
Speym outh (Estate)
Fochabers (State Forests) 
Auchenblae (State Forests) 
Aberdeen(Private W oodlands) 
Kemnay (State Forests)
Perth (State Forests)

CO N SERV A N CY
E N G IN E E R :

ASSISTANT

Kennedy, J. A. M. Forres (State Forests) 
Rennie, J. Perth  (Estate)
Shaw, R. Dunkeld (State Forests)
Williams, M. R. W. Torphins (State Forests) 
W oodburn, D. A. Perth  (State Forests)

Blenkinsop, R. I. C. Aberdeen

E N G IN E E R :

SEN IO R  EX ECU TIV E
O F F IC E R :

Clarkson,
(Civil)

W. H.
Aberdeen

1. M onaughty:

2. K irkhill:
3. M ontreathm ont:
4. Culbin:
5. Edensm uir:
6. Tentsm uir:
7. D rum m ond Hill:
8. Teindland:
9. The B in :

10. Speymouth:
11. Blairadam :
12. D rum tochty:
13. Kem nay:
14. M id m a r :
15. Deer:

Lenman, J. P.

F O R E S T E R S  :

W att, D. M. (Head); Duncan, A. J. (II); 
M cLeod, E. (II).
G ilbert, G. (I).
M cConnell, J. (I); Stewart, G. (II).
Milne, W. G. (H ead); Linder, R. (II).
Allan, J. (I).
M cD onald, W. (I).
Ross, W. L. (H ead); M axtone, J. R. (II).
Reid, J. G. M. (II).
U rquhart, D. J. (Head).
Allison, R. A. (I); C lark, J. F. (II).
M ain-Ellen, R. (II).
M cD onald, W. (I).
Ewen, B. A. (Forem an).
Innes, G. C. (II).
Thow, J. B. (II).
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16. Scootm ore: M urray, G. J. A. M. (I); Seaton, J. A. (II)
17. C lashindarroch: Kennedy J. M. (H ead); Guild, J. (II).
18. Roseisle: M ason, W. (I).
19. Blackcraig: Pacey, R. H. (II).
20. C ard en : Mitchell, F. M. (II).
21. Inglismaldie: M ackay, W. (I).
22. D urris: Paterson, S. H. A. (Head).
23. N ew ton: Lam b, J. A. (H ead); Coull, G. F. (II).
24. N ew tyle: Douglas, W. S. (II).
25. Alltcailleach: M arnoch, D. M. (II).
26. K infauns: Russell, J. C. (I).
27. W hitehaugh: Duguid, C. (II).
28. Craig Vinean: C orbett, J. (Head).
29. G len D evon: Salmean, C. (Forem an).
30. Lossie: Scaife, C. (II).
31. K eillour: Reid, J. K. (II).
32. Tilliefoure: A nderson, F. (I).
33. Blackhall: Robbie, J. D. (Head).
34. Rosarie: Pennet, H. (I).
35. Pitfichie: M cDowall, C. (I).
36. Fetteresso: Anderson, D. (I).
37. S trathord: A nderson, J. A. (II).
38. A llean : Reid, J. (I) (Also at Glen Errochty).
39. Tornashean: M cM aster, A. J. (II).
40. D allas: Stewart, E. A. (II).
41. Countesswells: Cassie, A. C. (II).
42. Pitm edden: Crawford, D. B. (II).
43. R annoch: G arrow , P. J. (II).
44. Tom intoul: M cRae, J. (II).
45. H allybu rton : H epburn, N. R. (II).
46. Corrennie: Biggar, A. W. (II).
47. D elgaty: Skene, W. F. (II).
48. Glen Isla: Grigor, E. (II).
49. Glen D oll: W att, W. J. (11).
50. Glen Errochty: Reid, J. (I) (Also at Allean).
51. Ledm ore: Rose, A. (II).
52. Glen Livet: (New Unit).

Private Woodlands;
A berdeen: W hayman, A. (I).

SCO TLA N D , SOUTH CO N SERV A N CY  
G reystone Park,

M offat Road,
Dumfries 

Telephone: Dumfries 1156

C O N SERV A TO R: M acdonald, J. A. B.

D IV ISIO N A L O FFIC E R S: Fossey, R. E. Dumfries (State Forests)
Gibson, W. N. Dumfries (State Forests)
Penistan, M . J. Dumfries (Private W oodlands)

D ISTR IC T O FFIC E R S I: D onald, R. R. Palnure (State Forests)
Sutherland, W. B. M offat (Private W oodlands)
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D IST R IC T  O FFIC E R S II: Brown, N. M.
Devitt, J. G. 
Fergusson, W. S. 
Golding, R. A. 
G rant, A. G. 
Mayes, B. B. 
Stewart, G. G.

Wilson, K. W.
C O N SERV A N CY

E N G IN E E R : Rodger, R.

W alkerburn (State Forests) 
Auchencastle, (State Forests) 
D albeattie (State Forests) 
Palnure (State Forests) 
Dumfries (Estate)
Dumfries (Estate)
Langholm  (Private W ood­

lands)
Dairy (State Forests)

Dumfries

A SSISTANT
E N G IN E E R S: Bowie, J. D. (Civil) Dumfries 

M oncrieff, J. C.
(Mech.) Dumfries

SE N IO R  EX ECU TIV E
O F F IC E R : M cGeorge, T. H.

1. G lentress:
2. C airn Edw ard:

Bennan:
Clatteringshaws:

3. Newcastleton:
4 . D albeattie;
5. Forest o f Ae:
6. Edgarhope:
7. Greskine:
8. A uchenroddan:
9. K irroughtree:

10. Fleet:
11. K ilsture:
12. Changue:
13. D undeugh:
14. Tinnisburn:
15. C orriedoo:
16. G arcrogo:
17. Laurieston:
18. Twiglees:
19. Castle O ’er:
20. Glen Trool:
21. Clauchrie:
22. Shielswood:
23. M abie:
24. W auchope:
25. Carrick:
26. Elibank:
27. G lengap:
28. C raik:
29. C ardrona:
30. Craigieburn:
31. Leithope:
32. Brownm oor:
33. Dalm acallan:
34. K ilgram m ie:

F O R E S T E R S  :
M ackay, W. H . (I).

Parley, C. W. (I).
Towns, K. W. (II).
M acIntyre, J. F. (H ead); Lloyd, S. (II). 
W atson, J. (H ead); Thom son, A (II).
Reid, J. M. (H ead); Dick, C. R. (II).
Slater, J. (II).
H unter, J. (I).
Parkinson, J. W. (II) (Also at Brownmoor). 
M acM illan, H . (H ead); Cannon, F . J. (II). 
M acD onald, J. D. (I); G allacher, J. (II). 
Robertson, D. (II).
Clark, D. (II).
Craig, J. S. (II).
Broil, J. L. (II).
M owat, J. (II).
Patterson, B. (II).
K irk, D. M. (II).
Robertson, W. J. (II).
Irving, R. H. (I).
M acRae, A. D. (Head).
Melville J. (II).

G raham , A. (Head).
M cNicol, F. (I).
Chisholm, M. R. (I); Cumming, S. E. (II). 
U rquhart, G. (II).
Carruthers, M. F. (II).
H ark ness, J. R. (I).
Peddie, A. S. (I).
Brown, P. (I).

Parkinson, J. W. (II) (Also a t Auchenroddan). 
M cN aught, D . J. (II).
H art, R. B. (Forem an).
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35. Bareagle:
36. D uns:
37. Penningham e:
38. Stenton:
39. Y air Hill: 
Private Woodlands; 
C a rd ro n a : 
L aurieston: 
G reskine:

G rubb, J. A. (I).
Davidson, J. R. (Forem an). 
Thom son, J. (II).
G utch, J. H. M. (II).
(New Unit).

Steel, R. P. (Head). 
Cam eron, D. M. (I). 
Jam ieson, R. A. (I).

CO N SER V A TO R : 
D IV ISIO N A L O FFIC ER S:

D IST R IC T  O FFIC ER S I:

D ISTR IC T O FFIC E R S II:

SCO TLA N D , W EST CO N SERV A N CY  
53 Bothwell Street,

Glasgow, C.2.
Telephone: Central 6994-5-6 
James, J. E.

CO N SERV A N CY
E N G IN E E R :

ASSISTANT
E N G IN E E R S:

SE N IO R  EX ECU TIV E
O F F IC E R :

1. Inverliever:
Eredine:

2. Glen D uror:
D uror:
Ballachulish:

3. Glen Branter:
4. A rdgartan :

5. Barcaldine:
6. Benmore:
7. G len F inart:
8. Fearnoch:
9. Lennox:

Dier, H. V. S. 
W ebster, J. 
Chrystall, J. 
Gillespie, I.
Petrie, S. M. 
Stewart, I. J. 
Thom son, W. P. 
Innes, P. A. 
Johnson, W. A. J. 
M acPherson. M. 
M cG arva, J. F. 
Robertson, S. U. 
Stirling, J. 
Townsend, K. N. V.

Green, A. M.

Glasgow (State Forests) 
Strone (Estate)
C airnbaan (State Forests) 
Aberfoyle (State Forests) 
Benmore (State Forests) 
Glasgow (Private W oodlands) 
Alloa (State Forests)
Kilm un (Estate)
Cairnbaan (Estate)
Benmore (State Forests) 
Benmore (State Forests) 
Barcaldine (State Forests) 
K napdale (State Forests) 
K napdale (State Forests)

Glasgow

Deveria, N. (Mech.) Glasgow 
Phillips, W. M.

(Civil) Knapdale 
Ross, D. C. (Civil) Benmore

K innaird, B.

F O R E S T E R S  :
Crozier, R. (Head).
M acRae, J. D. (I).
Sinclair, L. (I); Dye, W. E. (II).
Young, A. (II).
Campbell, A. (II).
M urray, R. G. (I); Gillies, A. (II).
M ackay A. (Head) (Also at G arelochhead); 
MacCaskill, D . A. (II).
Cam eron, H. (Head).
Jackson, J. (I); R obertson, N. (II).
Ferguson, J. M. (I); M acKay, J. F. (II).
M acPhee, C. B. (II).
Rogers, G. M. B. (Forem an).
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10. Loch A rd:
M ain:
Achray:

11. Devilla:
12. A chaglachgach:
13. K napdale:
14. Strathyre:

Tulloch:
15. Tulliallan:
16. G aradhban:
17. Inverinan:
18. Asknish:
19. C arron Valley:
20. C arradale:
21. M inard:
22. Saddell:
23. Kilmichael:

South:
N orth :

24. C orlarach:
25. G lendaruel:
26. S trath  Lachlan:
27. Torrie:
28. G arelochhead:
29. G len Coe:
30. Kilmory:

31. Glen Rickard:
32. Loch Eck:
33. R ow ardennan:
34. St. Fillans:

Loch K atrine W oods: 
Private Woodlands; 
A berfoyle:

Fraser, E. D. (H ead); Campbell, W. W. (II). 
G ilm our, W. (II).
Ross, D. H. (I).
Fairburn , W. (I).
M cCallum , D. (II).
M ackinnon, H. (I); R obertson, D. A. (II). 
Cam eron, A. (H ead); Simpson, A. A. C. (II). 
Polw ard, A. (II).
Simpson, A. N. (H ead); M artin, W. C. (II). 
M itchell, R. F. (II).
R attray, W. D. (II).
M ackay, D. J. (II).
Calder, J. M. (Head).
M unro, D. (I); M orrison, A. (II).
Kennedy, J. (Head).
H am ilton, J. (II).

M cLean, A. (II) (Also at Kilmory).
Ross, I. (II).
M orrison, N. (II).
Stout, H. C. (II).
M acKenzie, I. H. M. (I).
Beaton, K. A. (II).
M ackay, A. (Head) (Also at A rdgartan). 
Carmichael, D. (II).
M cLean, A. (II) (Also at Kilmichael, South); 
M cLean, R. (II).
M cRorie, J. P. (II).
Stuart, A. M. (I).
Fraser, T. S. (II).
(New Unit).
Angus, R. S. (I).

Ross, A. (I).

D IR E C T O R A T E  FO R  W ALES 
O F F IC E  O F D IR E C T O R : V ic t o r ia  H o u s e , M a r in e  T e r r a c e , A b e r y s t w y t h

Telephone: Aberystwyth 367 
Director; L o n g , A. P.
Conservator; C o w n ie , F .

Divisional Officer; 

District Officers I; 

District Officers II;

Directorate Engineers;

Chief Clerk to Director; 
Higher Executive Officers;

G o d w i n , G .  E .

P a l l e t t , R. E.
W il l ia m s , L . H .
D a v ie s , E. J. M.
G r a b a s k e y , B. P.
K e ig h l e y , G . D .
O v e r e l l , P. A. W.
Brig. R. V . C u t l e r  Aberystwyth 
B o w e n , T. C . W.

(M ech.). Aberystwyth
C h il d s , G .
E d w a r d s , F. L. G.
G o w e r , E .
H o r s h a m , Miss J.

Aberystwyth (Estate and  Ac­
quisitions)

L landrindod Wells (Acquisi­
tions)

Aberystwyth (State Forests) 
Cardiff (Acquisitions) 
Aberystwyth (Acquisitions) 
Aberystwyth (Acquisitions) 
Shrewsbury (Acquisitions) 
Aberystwyth (Acquisitions)
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W ALES, N O R T H  C O N SERV A N CY  

35 H ill’s Lane 
Shrewsbury

T elephone: Shrewsbury 4071 -2 and  4358 (Accounts)
C O N SERV A TO R: 
D IV ISIO N A L O FFIC ER S

D ISTR IC T O FFIC E R S I:

Best, F. C. 
Cadm an, W. A. 
Fairchild, C. E. L. 
H am pson, J. R. 
Shaw, J. L.

D ISTR IC T O FFIC E R S II: Butter, R.
H arker, M. G. 
H oltam , B. W.

Hughes, B. D. 
M organ, P. W. 
Peaty, C. E.

Saunders, H. J. 
Lindsay-Smith, W.

Spencer, J. A. 
W ebb, F. H.

CONSERV A N CY
E N G IN E E R :

Shrewsbury (State Forests) 
(Shrewsbury (Estate) 
Shrewsbury (State Forests) 
Shrewsbury (Private W ood 

lands)
Dovey Corris (State Forests) 
Dolgelley (State Forests) 
Shrewsbury (Private W ood­

lands)
Shrewsbury (Estate)
Dovey Corris (State Forests) 
L landrindod Wells (State

Forests) 
Shrewsbury (U tilisation)

A. Bettws y Coed (State
Forests) 

R uthin (State Forests) 
L landrindod Wells (State

Forests)

Philbrick, G. E. H. Shrewsbury

ASSISTANT
E N G IN E E R S: Egerton, F. C.

(Civil) Coed y Brenin
Low, W. L. (M ech.). Shrewsbury 
Orgill, R. G. (Mech.). Chirk 
Yates, R. W. P.

(Civil) Newtown
SEN IO R  EX ECU TIV E

O F F IC E R : Mayhew, K.

1. H afod Faw r:
2. Gwydyr:

L lanrw st: 
Penm achno: 
Bettw s:

3. Coed y Brenin:

4. K erry :
5. Beddgelert:
6. Cynwyd:
7. Dovey:

Valley:

Corris: 

Bryncynfil:

F O R E S T E R S  :
Williams, F. (II).
Harrison, P. (H ead); Farelly, F. (II); Shaw, D. L.

(II); Thom as, T. W. (II).
Royle, J. H. (I).
Hughes, L. E. (II).
M orris, O. I. (II).
Lomas, J. (H ead); Jones, L. (I); Edwards, R . (II); 
Jones, T. G. N. (II).
Hughes, A. (I).
Evans, J. E. (Head).
H ollington, O. D . (II); Roberts, R . H. (II),

Fraser, R. (H ead); Bell, H. C. (I); Evans, A. C. W.
(II).

Griffiths, I. L. (I); Jones, H. G. (II); Lloyd, I. (II);
M cM illan, G. H. (II); Williams, R. J. (II). 

Williams, W. G. (II) (Also a t Cwmeinion).
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8. R adnor:

9. Cwmeinion:
10. M ath rafa l:
11. Tarenig:
12. Bryn M awr:
13. M yherin:

14. Clocaenog:

15. Dyfnant:
16. Hafren:

17. Coed Sarnau:
18. Newborough:
19. A berhirnant:
20. C arno:
21. Coed Clwyd:
22. C o e d y G o ro r :
23. Commins Coch:
24. St. A saph:

25. B echan:
26. Coed Penllyn:
27. Pentraeth:
28. G ly n y G ro e s :
29. L leyn:
Lake Vyrnwy:
Private Woodlands; 
D yfnant:

Yapp, P. W. C. (I); Lane, E. H. W. (II); Sharkey, 
T. M. (II).

Williams, W. G. (II) (Also a t Dovey, Bryncynfil). 
Reese, W. H. (I).
Hughes, J. W. (I) (Also at Bryn M awr).
Hughes, J. W. (I) (Also a t Tarenig).
Jones, E. T. (H ead); Davies, P. G. (II); Griffiths,

E. (II); Jones, D. M . (II); Price, G. (II). 
Davies, A. I. (H ead); Pryce, E. E. (II); Roberts, 

T. (II); W atson, J. (II).
W ainwright, R. (II).
Jones, J. T. (H ead); Butterw orth, P. H. (II);

Pierce, G. J. (II).
Jones, M. (II).
Griffiths, R. W. (II).
Jones, O. (I).
H opkins, C. J. (II) (Also a t Bechan).
C arr, C. P. W. (I).
James, J. E. (II).
Jones, W. H. (II).
Jennings, R. J. (I); Bowen J. F . (II); W ood, 

J. A. (II).
H opkins, C. J. (II) (Also at Carno).
Claydon, G. W. (II).
Owen, G. M. (Forem an).
Hytch, F. A. L. (II).
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