kennen. Abbildung 10c, die gleichzeitig einen Blick auf
eine drehwuchsige Mutterbuche und eine etwa 20jéhrige
Buche ihrer Nachkommenschaft gewéahrt, 183t diese Ahn-
lichkeit besonders deutlich hervortreten.

Bei Buchen und vielleicht auch bei Eichen scheinen Zu-
sammenhange zwischen der Drehwiichsigkeit des Stamm-
holzes einerseits und der vielfach gedrehten und gewun-
denen Zweig- und Astbildung andererseits zu bestehen.
Es scheint auch, als ob die Drehungen und Windungen
schon sehr fruhzeitig und lange vor dem Sichtbarwerden
des Drehwuchses am Stamm in Erscheinung treten, so dal3
dieses Merkmal vielleicht zur Frihdiagnose der Dreh-
wichsigkeit benutzt werden kann. Zusammen mit der
immer wiederholten Feststellung, dal? der Drehwuchs bei
gleichen Standorts- und Bestandesverhaltnissen sehr hau-

fig gruppen- und horstweise (Abb. 2), oft scharf getrennt

nach ausschlieilich. rechts bzw. links gedrehten Stimmen,
auftritt, ionnen diese Beobachtungeng we?elc t als Hin-

weis auf die Erblichkeit des Drehwuchses gelten.

zusammen fassung

Da experimentelle Nachkommenschaftsoriiffungen bei

den Holzgewichsen sehr lange Zeit in Anspruch nehmen,
die Kenninis der Erbanjagen aber die Grundlage jeder

zUchterischen Arbeit bildet, wird versucht, Erblichkeits-
prifungen in der freien Natur vorzunehmen. Untersu-
for e ER D S amwal 0 der Pora char s Aanm. JAon-
den, nach Mdéglichkeit solche mit Naturverjingung, welche
die Einbeziehung wenigstens einer Tochtergeneration ge-
statten. Die Ergebnisse einiger Untersuchungen, die Hin-
weise auf die Erblichkeit des Friih- und Spéitaustreibens,
der Zweig-, Ast- und Kronenbildung und des Drehwuch-
ses liefern, werden mitgeteilt.

Summary
Title of the paper: Obtaining indications about indivi-

dual inheritance in oak and beech. — Experimental pro-
geny tests in forest trees take up much time but a know-

ledge of inherent potentialities is the basis of all breedmg
work. An attempt has therefore been made to ghorten he

process by obtaining information from careful observa-

tions in the forest. The studies described are being made
in parts o the ,Lehrforstamt Bramwald" o the ,,Forst-
liche Fakultét in Hann. Minden". In this forest there are
stands o oak and beech in which natural regeneration is
practised thus allowing the study o at least one genera-
tion from the seed parents. The results & some studies
giving indications o the heredity of late and early flush-
ing, o the formation o branches of the crown and of
spiral grain will be described.
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Berichte

(From Forestry Commission Research Station, Alice Holt Lodge, Farnham, Surrey, England)

Forest Tree Breedingin Britain
By J. D. MATTHEWS

(Eingegangen am 19. 1. 1953)

Dui-ing his recent address to the Society o Foresters of
Great Britain Professor H. M. Steven drew attention to
the favourable conditions for the application o genetics
to Forestry in Britain (Steven 1952). The type o forestry
piactised with the gi-eat variety of species employed and
the emphasis on the afforestation o bare land gives full
scope for the use of results. The science of genetics is very
active in this country, interest in breeding strains is wide-
spread and talented gardeners are available to develop the
necessary techniques. There is aso a particularly rich col-
lection o tree species of diverse origins and strains avail-
able for the tree breeder.

Theoriginsof the present growing stock

Thn natural woodlands o Britain were never rich in
species and the importation of exotic trees has been in
progress for several centuries. The more important native
species include Scots pine Pinus silvestris L., ash Fraxi-
nus excelsior L., beech Fagus silvatica L., oak Quercus
pedunculata EHrRH. (syn. Q. robur L.) and Q. sessiliflora
Sauss. (Syn. Q. petraea Lies.), birch Betula verrucosa Euniu.
(syn. B. pendula RotH.) and B. pubescens ExrH. Important
early introductions include sycainore Acer pseudo-pla-
tanus L. which is now very widespread and sweet chestnut
Castanea sativa MiuL., which is common in the south of
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England. Recently AnpersonN (1950) has suggested that the
pedunculate oak (Q. pedunculata Exrda) may also be an
early introduction.

The first important conifer to be introduced was pro-
bably the Norway spruce Picea abies Link. European larch
Larix europaea D.C. (syn. L. decidua MiLL.) was cultiva-
ted in England before 1629 but was not widely used. This
species became extremely popular in Scotland after its
introduction into the Dunkeld district of Perthshire, the

- generally accepted date being 1728. :

During the eighteenth and nineteenth centuries Scots
pine, Norway spruce and European larch were the princi-
pal species used to form plantations in Britain. In the pre-
sent century and especially since the formation of the
Forestry Commission in 1919 the Western North American
conifers have been widely used. The species concerned are
Sitka spruce Picea sitchensis Carr., Douglas fir Pseudo-
tsuga douglasii CARR. (syn. P. taxifolia Brrrt.), Pinus con-
torta DoucLas ex LoupboN, Chamaecyparis Lawsoniana
ParL., Tsuga heterophylla Sarc., Thuja plicata D. Dow.,
Abies procera REHDER and Abies grandis LiNnpL. MAcDo-
NALD (1952) records that these nineteenth century intro-
ductions now account for twenty-three per cent of all
coniferous plantations in Britain and Sitka spruce now
covers a larger area than any other conifer except Scots
pine.

Landscape gardening has been a strong force in moul-
ding the British countryside. The gardens and parks of
our country houses have been filled with a profusion of
exotic species of flowers, shrubs and trees. Tree species
from all parts of the world have been intimately mixed
together in these collections and the breakdown of the
geographical barriers normally separating the species has
been so complete that several new hybrids have arisen
sponianeously. The Dunkeld hybrid larch X Larix euro-
lepis A. Henry is well known but another spontaneous
hybrid of possible forest value is XCupressocyparis ley-
landii DaLLiMORE. The last named hybrid arose first in 1883
when Cupressus macrocarpa HARTWEG was the female
parent and Chamaecyparis nootkatensis SeacH. the pollen
parent. The reciprocal cross also occurred spontaneously
in 1911. The tree has been described by DaLLiMORE (1926).
It is moderately easy to propagate from cuttings (Mar-
THews 1952) and is being raised from cutitings on a com-
mercial scale in the north of England.

A third example of spontaneous hybridisation arose at
Westonbirt Arboretum Gloucestershire where some two
hundred tree species and many more shrubs have been
gathered together by successive owners (Jackson 1927).
X Pinus holfordiana A. B. JacksoNn is a cross between
Pinus griffithii M’CLeLLanp and P. ayacahuite EHRENBURG.
It was first planted at Westonbirt in 1906 and has been
described by Jackson (1933). This hybrid is vigorous and
possesses a good habit of growth.

The development of provenance research

During the early days of the use of European larch and
Douglas fir the first plantings were often used as seed
sources and distinct strains soon developed (Larsen 1951).
Schorre (1917), OppERMANN (1923) and Larsen (1937) have all
drawn attention to the development of a “Scottish strain‘
of European larch which has been widely distributed and
has produced some very fine plantations. More recently
Rosak (1946) has made a fresh study of the history of the
Scottish larch and has stressed the heterogeneous nature
of the strain — a view which is shared with ANDERsoN
(1932) and Larsen (1937).

As the demands for seed and plants increased fresh im-
portations of all species were made. The occurrence of
failures, especially in European larch, led to an apprecia-
tion of the importance of seed origin. The first recorded
trial of origins of larch compared Scottish, Tyrolese and
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Sudeten origins. It was planted at Stonecroft Northum-
berland in 1906 (Ross 1914).

The first provenance trial planted by the Forestry Com-
mission was laid down in 1926 at Drummond Hill Perth-
shire to compare various origins of European, Japanese
and hybrid larch. Since that time several large trials of
European larch have been established. The results indi-
cate that the high elevation alpine larch does badly on
all but the best sites and that larch of Scottish origin is
usually the best. Sudeten larch is distinctive in appearance
and is often as good as the Scottish larch in vigour of
growth.

The work of CiesLar and ENGLER led SoMmerviLLE (1911) to
establish a provenance trial of Scots pine at Brodie
Castle, Morayshire. SomerviLLE used seed of several con-
tinental origins sent by Dr. EncLEr in 1907 for comparison
with local Scottish origins. Another early experimenter
with Scots pine was Fraser Story (1910). Unfortunately
both of these older trials have lapsed but the Forestry
Commission now have good provenance collections in
England, Wales and Scotland. One of the best series is at
Croxton Park Thetford where twenty-two origins are
compared (Woop 1950). The most vigorous height growth
was found in the strains originating between 48 degrees
and 52 degrees north latitude but better stem form was
found among the Scandinavian and Scottish origins. The
local “East England‘ strain to a large extent combined the
properties of vigour and good form (Woop and Pincmn
1951).

The first provenance trials of oak date from 1927 and
there are now several good trials of this species in Eng-
land. Beech is also quite well represented in the southern
trials. Although some are over twenty years old the oak
and beech trials are only just beginning to show clear
differences. One Dutch and two English origins of beech
are showing promise.

Of other trials those of Pinus contorta are now demon-
strating the superiority of the better coastal origins of this
species. Douglas fir, Sitka spruce, Pinus ponderosa Daw-
soN ex Lawson and Pinus pinaster AiToN are represented
in less extensive collections. When all are considered to-
gether these provenance trials form a very valuable
source of material for tree breeding work.

The origins of tree breeding in Britain

The first British forester to explore the possibilities of
tree breeding was Aucustine HeEnry. During the period 1910
to 1913 he experimented in the production of new trees by
hybridisation in the hope of obtaining fast growing kinds
that would produce timber rapidly (Henry 1910, 1920).

Henry’s interest had been aroused during the collection of
information for “Trees of Great Britain and Ireland“ com-
pleted in 1913. This valuable work, written in collabora-
tion with H. J. ELwes, is one of the principal sources of
information about the location of outstanding trees of
exotic and indigenous species in Britain. In 1919 Henny
collaborated with Marcarer FrLoop in recording the history
of the Dunkeld Hybrid larch and of the London plane
X Platanus acerifolia (HeEnry and Froop 1919a, 1919b). Bv
1920 he had sufficient confidence in the future of tree
breeding to recommend the formation of an international
station in a region with a favourable climate.

H. J. ELwes also had a sirong interest in the possibilities
of utilising hybrid vigour in forestry. About the year 1900
he suggested to Mr. Krir the gardener at Dunkeld that
seed should be collected from a Japanese larch, Larix lep-
tolepis Murray, growing close to two European larches
(ELwes and Henry 1907) and “about three hundred yards
east of Dunkeld House* (Currtenpen 1931). Seedlings of
the Dunkeld hybrid larch were said to have appeared
among the progeny.

ELwes also recommended, in his postscript to “Trees of
Great Britain and Ireland®, that as a general practise seed




of most species should be collected “from known healthy
parents growing in the same or similar locality to that
where they are to be planted and rejecting in the nursery
all but the most vigorous*“. MacponaLD (1930) presented a
review of existing work on forest genetics in Europe and
America and recommended that seed should be collected
from the best plantations of native and exotic species in
this country. He further suggested that some limit should
be placed on the distribution of seed and that local seed
and plant requirements should be met, as far as was pos-
sible, from good sources in the same locality.

In 1946 the Forestry Commission invited their Research
Advisory Committee to report “on the potentialities of
research into forest tree genetics and its application to
British forestry“ and in 1948 a section specializing in tree
breeding was formed at the Alice Holt Research Station
in Surrey.

The aim of the Genetics section is to develop strains
showing increased vigour of growth, improved stem form,
better adaptation to adverse conditions such as drought,
frost and exposure to wind, increased resistance to disea-
ses and insect pests and improved timber quality. The
programme of work is based upon the Advisory Commit-
tee’s recommendations and includes:

1. A survey of the existing weodlands to locate the
best possible seed sources and to select individual trees
of outstanding merit (plus trees) for use in future bree-
ding work.

2. The development of improved methods of vegeta-
tive propagation; the study of the biology of flowering
and fruit formation; the trial of methods of stimulating
flowering and tests of methods of controlied pollination.

3. The testing of selected “plus“ trees by means of
clonal trials of the genotype and progeny trials.

4. The formation of seed orchards for the production
of improved strains of pine, spruce, oak and beech (by
the “strainbuilding* method of Jounsson [19511).

5. Inter-specific and intra-specific hybridisation bet-
ween selected individuals with the objects of obtaining
heterosis.

6. The development of resistance breeding and of
inbreeding.

7. The use of naturally occurring and artificially in-
duced polyploid forms and of .X-radiation to produce
new and improved varieties.

Some progress has been made in the first four stages of
the programme particular attention being paid to beech,
European, Japanese and hybrid larch, Scots pine and
Sitka spruce. Comparatively little controlled pollination
work has yet been attempted.

The survey of seed stands

The existing woodlands of all the species of economic
importance are being classified for seed collection pur-
poses. The categories are:

A or PLvus. Woodlands of outstanding vigour and form
of growth which are suitable for use as regular seed sour-
ces on an intensive scale. The standard set is high and
these woodlands are being reserved and treated so as to
increase the seed production (see Figure 1).

B or NormaL. Woodlands of good vigour and form
of growth which are suitable for seed collection purposes.

C or Mi1nus. Woodlands unsuitable for seed collection
purposes.

The process of classification involves a description of
the site and a detailed assessment of the tree crop. Cli-
mate, geology and soil, the vegetation type and the situ-
ation of the. plantation are described and an assessment
of site quality is attempted. Rate of growth and the inci-
dence of disease and insect attack are next considered.
Then the {ree crop is assessed using an ocular scoring
method similar to that proposed by Svuceckr (1946) for

Fig. 1. The Survey of Seed Stands. A plus stand of European
larch, Ballindalloch Estate Banffshire, Scotland. Planted about
1766. Mean height 110 feet (33 metres), mean girth 6 feet 8 inches
(mean diameter 64 centimetres). — Courtesy of Forestry
Commission.

Scots pine in Poland and to that in use in Holland at
present (JANSEN and vaN BROEKHUIZEN 1952).

The register of seed stands now contains over 500 clas-
sified entries and about 150 woodlands are being assessed
each year. The register for Corsican pine Pinus laricio var.
corsicana Loup. (syn. P. nigra var. poiretiana SCHNEIDER)
is complete and that for beech is approaching completion.

A number of plus stands of Scots pine have been con-
verted into seed stands by the removal of all but the best
phenotypes. Seed has been collected from each of these
plus stands with the object of establishing trials of the
progeny on a number of differing sites. The plus stands
yielding progeny which are vigorous and well formed wiil
be registered as EL1TE seed stands.

The Selection of Plus trees

The process of selecling plus trees follows the lines
described by Anxpersson (1948) and Liicke (1952) but there
are variations in detail for each species. Greatest empha-
sis is placed upon vigour of growth in height and girth,
perfect straighiness of stem, small size of branching, com-
plete freedom from disease and insect attack and ability to
bear seed (see Figure 2). The trees are selected, marked,
numbered and recorded during the survey of seed stands.
Scion material is collected for grafting (or for the rooting
of cuttings in the case of plus trees of Sequoia, Thuja,
Chamaecyparis and Tsuga) and seed is collected for trials
of the progeny derived from free pollination. The seed is
sown in permanent seed beds at Alice Holt using at least
five replications of plols containing 300 to 500 sound seed
each.

The field trials are divided into short term or intensive
trials and long term or extensive trials. The short term
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Fig. 2. The selection of plus trees. A plus tree of European larch,
Dunkeld House Estate, Perthshire, Scotland. Planted about 1750.
Height 135 feet (41 metres), girth 10 feet (diameter 97 centi-
metres). — Courtesy of Forestry Commission.

trials are used for the first investigation of a large num-
ber of progeny and thirty-six plant plots are employed
with many replications. A “balanced incomplete block*
design has been used for a trial of this type involving the
progenies of twenty Sitka spruce parents.

The long term trials are designed to give final yield
figures and fewer parent trees are involved. The plots are
larger than in the short term trials and at least five repli-
cations are employed. Randomised block designs are pro-
posed for these trials.

The bulk of future progeny trials will be based upon
controlled crosses between selected parents so that the
maximum benefit can be derived from the large effort
required to lay out and maintain these trials.

Vegetative propagation

The history of the vegelative propagation of coniferous
and broadleaved tree species in Britain is surprisingly
long. The Report of the Conifer Conference of 1882 (Anox.
1892) contains several references to the use of grafting
and the rooting of cuitings to overcome the shortage of
seed of exotic tree species during the early nineteenth
century. LArseN (1937) has also drawn attention tc a num-
ber of old examples of grafting in our arboreta and bota-
nical gardens. The work of StewarT (1932) and Kemp (1948)
at the Royal Botanic Gardens, Edinburgh has added much
to our knowledge. GARNER" (1944, 1947) and SHEAT (1948) have
both produced valuable works of reference on grafting
and the rooting of cuttings.

Propagation by Grafting

The propagation of plus trees is conducted in three sta-
ges. Firstly there is the initial “fixing of the plus trees.
The scion material is often poor and a small number of

()

grafts are attempied under the best possible conditions.
The bulk of this work is concentrated at Grizedale in
the English Lake District (see Figure 3).

The successful grafts are planted in lines or small
groups in a central collection. This “tree bank® is used as
the source of scion material for the second stage of pro-
pagation in which clones are produced by outdoor grafting
for trials of the genotype and for experimental seed
orchards. Finally clones of the tested elite parents will be
mass produced in the open nursery and used for the esta-
blishment of the final seed orchards.

Experimental grafting is done at Grizedale both under
glass and in the nursery, the objects of all experiments
being to develop suitable methods for outdoor grafting.
The subject of the first experimental study was Corsican
pine. The employment of sturdy rather short one year
wood coupled with the drastic reduction of foliage to a
small rosette of needle bundles around the leading bud
and the use of a very long veneer cut on stock and scion,
gave the best results with this species (see Figures 4 and
5). The rootstocks were one plus one transplants of Scots
pine, Corsican pine, Pinus contorta and Pinus montani.
The first named species appears to be the most suitable.
Corsican pine rootstocks are rather more difficult to
handle in the nursery and in pots. .

Most grafting of all species has so far been done du-
ring the months of January, February and March under
glass and during March, April and May in the open. More
attention is to be paid to autumn grafting especially for
the pines.

Species which have been successfully grafted in the open
nursery include European and Japanese larch using the
veneer side graft and Douglas fir using the rind graft. So-
me success has been obtained with beech using the whip
and tongue graft and three to four year old scion wood
(MarTHEWS 1952). Sitka spruce has proved a difficult sub-
ject and will be the subject of grafting experiments during
the coming spring.

Propagation by Dormant and Summer
Wood Cuttings

The advantages of the use of cuttings in trials of the
genotype are obvious and it may be that eventually clonal
rootstocks can be developed for seed orchards. The ad-
vances made by the fruit orchard specialists at the East
Malling Research Station, Kent suggest that the selection

Fig. 3. Propagation by grafting. The Grizedale Propagation Cen-

tre, English Lake District. A general view showing glasshouses,

shaded plunge beds for hardening off grafts and cuttings and

walled garden used for outdoor grafting. — Courtesy of Forestry
Commission.




Fig. 4. Experimental grafting of Corsican pine, Grizedale English

Lake District. The veneer side graft; note the long veneer cut

on stock and scion and reduction of the foliage of the scion.
— Courtesy of Forestry Commission.

of rootstocks will be of profitable line of work in tree
breeding.

Considerable attention has been paid to the best propa-
gation conditions for the large scale rooting of cuttings
from plus trees. At Alice Holt four types of propagation
frame are under test, the use of electrical heating of the
growth media is being studied, a number of different roo-
ting media are being compared and methods of applying
the growth promoting substances have been tested.

(a) Type of propagation frame: A commercial span-
roofed frame nine feet wide and known as the “Twin
light“ has proved suitable for the propagation of S¢-
quoia sempervirens and is a good design. Recently a new
type of frame incorporaling sub-irrigation has been
tried. The water is carried to the rooting medium by
means of a glass wool wick supported by a metal grid.
The method as first developed by MuLLarp (1951) em-
ployed Vermiculite as the growth medium but other me-
dia are being tested at Alice Holt.

{(b) Electrical soil warming: In 1950 the first experi-
ments were made with the General Electric Company’s
system of electrical soil warming (Brown 1947). This is
a low tension bare wire system and working tempera-
tures of up to 70" Faurenuelr can be maintained in pro-
pagation frames when a loading of seven to nine watts
per square foot (seventy five to ninety watts per square
metre) of frame is employed. The system includes ther-
mostatic control and has proved reliable and easy to
operate. The speed of rooting of X Cupressocyparis ley-
landii and Sequoia sempervirens has been increased
when heat is used. A new pair of frames has been built
to continue the comparisons of heated and unheated
media and trials with cuttings of more difficult species
are to be continued.

(¢) The propagation medium: O’Rourke and MAXoN
(1948) and PripnaM (1948) have reported the successful
use of Vermiculite as a rooting medium. Exfoliated Ver-

Fig. 5. Experimental grafting of Corsican pine, Grizedale Lanca-
shire. The veneer side graft. A successful union. Grafted 25. 2. 52,
photographed 5. 7. 1952. — Courtesy of Forestry Commission.

miculite is a micaceous mineral expanded by heating
and a preliminary trial with X Cupressocyparis ley-
landii at Alice Holt resulted in an improvement over
quartz sand in the number of cuttings rooted (Marriniws
1952). More extensive trials involving quartz sand, pu-
mice, sorbex peat and vermiculite, singly and in various
mixtures, have been made using an eighty year old tree
of Sequoia sempervirens as the source of cuttings. The
results in an unhealed propagating frame have been
striking as Table 1 shows:

Table 1. Sequoia sempervirens
Number of Cutlings Rooted in Various Propagation Media
(Summerwood cuttings inserted 21.6.51; final assessment 24.11.52)

Average Number

of Cuttings Rooted

Transformed
figures*)

Propagating Medium —
! (Maximum 8)

Quartz sand ; 1,5 25,7
75%/0 sand 25%0 peat 4,0 49,1
75%% sand 25%0 Vermiculite 5,0 ¢ 826
500 sand 50%0 peat [ 6,0 1 00,3
50%0 sand 50°0 Vermiculite ! 5,0 57),()
Sorbex peat 6,3 1029
75%0 per;t 25%4 Vermiculite l 0,6 “ 05,4 £5,40
50%0 peat 50°%0 Vermiculite 0,4 63,5
Grade C Vermiculite 0,4 63,8
25%/0 Pumice 75% Vermiculite 0,6 | 05,2
50% Pumice 50%0 Vermiculite 5,1 53,1
Pumice 3,0 38,1
Differences for f 5%o — 15,4
significance | 1% - 20,0

*) The data were transformed, before analysis, by use of BLISS’
angular transformation.

Sand and pumice used alone give very significantly
smaller numbers of rooted cuttings than most of the

other media. There were no significant differences bet-
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ween the numbers of cuttings rooting in the other me-

dia, but it is notable that peat, vermiculite, and mixtures

of peat and vermiculite all gave better results than

mixtures in which sand was used. The mixture of 75%

vermiculite with 25% pumice also gave a large number

of rooted cuttings.

(d) The use of growth substances: The concentrated
dip method of applying indole butyric acid recommen-
ded by Garner (1944) has been thoroughly tested. The
concentration of one milligram of the growth substance
per one cc. of 50 per cent alcohol has increased the speed
of rooting and the number of roots developed by cut-
tings of X Cupressocyparis leylandii, X Larix eurolepis,
European larch, Metasequoia glyptostroboides and Sitka
spruce. ‘

The importance of the previous history of the material
used as cuttings has been well demonstrated by many
authors and this aspect of propagation has not been neg-
lected. Coppice shoots from the base of a tree of Sequoia
sempervirens have rooted more readily than shoots from
the lower middle and upper parts of the crown. Cuttings
from one of ten trees of Sequoia sempervirens of similar
age and growing on the same site began to root sixty days
after insertion in contrast to the usual period of two to
three hundred days for this species. A decrease in rooting
capacity with increase in age of the parent tree has been
found in Sequoia sempervirens, X Larix eurolepis, Sitka
spruce and Pinus radiata.

The Study of the Biology of Flower and
FruitProduction

The shortage of seed of Corsican pine led to an inten-
sive study of the flowering and fruit production of this
useful tree. This Mediterranean species is being used well
north of its natural range in Britain and cone production
has been unreliable. The youth of the bulk of our planta-
tions, the comparatively cool moist conditions during the
summer months in Britain and the relatively close
conditions of stocking mainlained for the production of
clean timber have all contributed to the shortage of seed.
Strangulation and girdling of the stems of twenty year
old trees has been successfully used by Houmes and Mar-
THEWS (1951) to increase cone production. Other experi-
ments in progress involve the application of inorganic
nutrients to the forest floor in combination with partial
stem girdling.

The unusually warm dry and sunny summers of 1947 and
1949 were followed in 1949 and 1951 by an abundance of
Corsican pine seed and the distribution of the crop was
mapped in both years. Seed collection areas have been
demarcated in the best plantations of eastern and south-
eastern England and heavy thinnings are being employed
to release the crowns of the seed trees and stimulate flo-
wering and cone production.

Observations of the flowering and fruit production of
all our economic species are to be made in the future. It
has become apparent that damage by spring frosts to the
tlowers has much to do with the scarcity of European larch
seed in Britain. Beech normally produces mast at long
intervals but the warm dry summers of 1947 and 1949 were
both followed by good beech masts in 1948 and 1950
(Brown 1952).

Summary

The tavourable conditions existing for the application
of genetics to forestry in Britain are stressed, and the di-
verse nature of the growing stock is described. A brief
historical survey of the development of provenance and
genetics research ends with an outline of the programme
of work of the Forestry Commission’s Genetics Section.

A survey of woodlands of all the economic species is in
progress with the objects of locating plus seed sources
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and plus trees. The propagation and testing of plus trees
is described.

Propagation by cuttings is dealt with in some detail and
various types of propagation frames, the electrical soil
warming equipment and the use of growth substances are
discussed.

The advantages of Vermiculite as a propagating medium
for rooting cuttings is demonstrated. Finally some infor-
mation is presented about the correlation of dry warm
summers with good seed crops of Corsican pine and beech
in Britain.

Zusammenfassung

Titel der Arbeit: Forstpflanzenziichtung in Grofibritan-
nien. Die Forstwirtschaft Grofbritanniens bietet glinstige
Ansatzpunkte filir genetische Arbeiten. Die unterschied-
lichen Verhiltnisse bei den heute in England vorkom-
menden Holzarten werden angedeutet. — Nach einem
kurzen geschichtlichen Uberblick iiber die Entwicklung
der Provenienzforschung und iiber einschligige geneti-
sche Arbeiten wird das Arbeitsprogramm der , Sektion
Genetik”“ der ,Forestry Commission” umrissen.

Eine Inventur der Wialder Englands ist derzeit im Gang,
bei der ,Plus-Samenbestinde“ und ,Plusbdume* fiir alle
wirtschaftlich wichtigen Holzarten festgelegt werden.
Vermehrung und Priifung von Plusbdumen werden be-
schrieben.

Die Stecklingsvermehrung wird eingehender behandelt,
und verschiedene Typen von Vermehrungskisten werden
beschrieben. Die elektrische Erdheizung und die Anwen-
dung von Wuchsstoffen werden diskutiert.

Die vorteilhafte Anwendung von ,Vermiculite“ als Be-
wurzelungsmedium fir Stecklinge wird an Hand von Ver-
suchsergebnissen gezeigt.

AbschlieBend wird auf Zusammenhénge zwischen trok-
kenwarmen Sommern und guter Samenernte bei der Kor-
sika-Kiefer (Pinus laricio var. corsicana Loup.) und bei
der Buche unter englischen Verhéltnissen hingewiesen.
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(Aus der Bundesanstalt fiir Forst- und Holzwirtschaft, Abt. Forst- und Holzwirtschaftspolitik, Reinbek)

Neuere sowjetische Arbeiten tiber Forstpflanzenziichtung und forstliche Samenkunde’)

Von E. BucHuoOLZ

(Eingegangen am 12. 9. 1952)

Die ersten Arbeiten einer forstlichen Pflanzenziichtung
in RuBland werden auf S. Kurpiant zuriickgefiihrt, der
im Jahre 1912 eine Schrift Uber die Organisation der
Selektion von Forstpflanzen veroffentlichte (14). Im Jahre
1925 erschien ecine weitere Arbeit von N. Kosranow (11)
iiber die Selektion der Eiche. Erst in den dreifliger Jah-
ren begann man dann in stirkerem MaBe, sich mit der
Forstpflanzenziichtung mehr zu beschidftigen im Zusam-
menhang mit dem Problem der ,Verkiirzung des Zeit-
faktors“ in der Forstwirtschaft, als die Frage der Wie-
derbegriindung abgeholzter Fldchen mit raschwiichsigen
Holzarten in den waldarmen Gebieten akut wurde.

Die meisten &lteren russischen Arbeiten Uber Forstge-
netik sind verdffentlicht in der von Prof. RoBert v. REGEL
gegriindeten Schriftenreihe ,Trudy po prikladnoi bota-
nike, genetike i selekzii“ (Bulletin of applied botany, ge-
netics and plant breeding), von welcher mehrere Serien
mit zahlreichen Beiheften herausgegeben wurden. Die
Redaktion dieses Zentralorganes hatte lidngere Zeit der
bekannte Direktor des Unions-Institutes fiir Pflanzen-
ziichtung (W J R) Prof. N. J. WawiLow.

Seit Kriegsende wird vom Institut fir Genetik eine
neue Schriftenreihe unter dem Titel ,Trudy Instituta
Genetiki“ (Arbeiten des Instituts flir Genetik) heraus-
gegeben;” von welcher bereits 20 Lieferungen vorliegen.
Hier werden aber meist Fragen der allgemeinen und
theoretischen Genetik behandelt. Aufsdtze liber Forstge-
netik erscheinen in den forstlichen Fachzeitschriften ,Les-
noje chosiaistwo® (Waldwirtschaft), ,Les i step“ (Wald
und Steppe), ,Selekzia i Semenowodstwo® (Selektion und
Samenkunde) sowie in den Zeitschriften und Mitteilun-
gen verschiedener forstlicher Hochschulen und For-
schungsinstitute. Vor kurzem hat das Institut des Waldes
der Akademie der Wissenschaften, die zentrale Dach-
organisation fur die forstliche Iorschung in der Sowjet-
union, in Band 8 (1951) seiner Mitteilungen ,Trudy In-
stituta Lesa“ eine Sammlung von Abhandlungen tuber
Selektion der Holzarten verdffentlicht (2, 6, 25 u. a.).

*) Die Schriftleitung bringt aus Griinden einer objektiven
Berichterstattung diese Literaturiibersicht, ohne damit zu den
Themen und zu den Ergebnissen Stellung zu nehmen.

Trotz der friihzeitig begonnenen Versuchsarbeiten sind
nach Feststellung der Ende Januar 1950 vom Institut des
Waldes einberufenen Konfereaz liber Fragen der Selek-
tion der Holzarten und der forstlichen Samenkunde die
Ergebnisse der russischen Arbeiten auf den genannten
Gebieten bei einigen Fortschritten im allgmeinen wenig
befriedigend und entsprechen nicht den Anforderungen.
Als Ursache hierfiir wird die Riickstédndigkeit der Forst-
wirtschaft im zaristischen RuBland und die langandau-
ernde Herrschaft von ,unfruchtbaren Ideen des Weis-
mannismus-Morganismus“ in der biologischen Wissen-
schaft festgestellt. In den Beschlissen der Konferenz
heilt es weiter (25, p.205): , Ausgehend von den Vor-
stellungen der formalen Genetik iiber Vererbung haben
einige Gelehrte, die sich sogar aktiv fir die Entwicklung
der forstlichen Selektion einsetzten, ihre Mitarbeiter aut
phantastische Fristen von 1 bis 2 Jahrhunderten zur Her-
anziichtung von neuen Baumarten vertirostet und sie da-
mit von diesen Forschungen abgeschreckt. Andere ver-
suchten die Selektionsarbeiten mit unfruchtbaren Metho-
den der Veridnderung der Natur der Pflanzen durch Ein-
wirkung scharfer Mittel (z. B. Rontgenbestrahlung, Col-
chicinbehandlung) auf Abwege von den wahren Gesetz-
miBigkeiten der Pflanzenentwicklung zu bringen, indem
sie die Hybridisierung als eine Methode zur Umkombi-
nierung der Gene ansahen (wobei die Gene Merkmale
sind, die mit dem ProzeB der individuellen Entwicklung
in keinem Zusammenhang stehen), verfielen die Selek-
tionsire auf den Weg der Zufilligkeiten bei der Auswahl
der Kreuzungspaare, wodurch die Entwicklung der Se-
lektion gehemmt wurde.“ -

,Die Konferenz ist der Ansicht, dal eine weitere und
erfolgreiche Entwicklung der Arbeiten auf dem Gebiet
der forstlichen Selektion nur auf der Grundlage der
fortschrittlichen MirscauriN’schen Biologie und der Er-
rungenschaften von T. D. Lyssenko moglich ist.“ Es han-
delt sich dabei nach L. PrawpiN (25) um nachstehende
,sowjetische Methoden der Hybridisierung®.

1. Vermittler-Methode. Bei der Unmoglichkeit der
Durchfithrung einer direkten Kreuzung zweier Pflanzen
wird eine Pflanze zunichst mit einer nédheren (verwand-
teren) Form gekreuzt, welche als Vermittler bezeichnet
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