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NATIONAL RESZARCH COUNCIL

PROCEZDINGS

of the
Second Mesting
of the
SUBCOMMITTEE ON FOREST TREE BREZDING

Held at the National Rescarch Laboratories, Ottawa.
28 November, 1939.

Present:

Members: Dr. R. Newton (chai rmen)
Dr., N. H. Gracc
Dr. C. Heimburgecr
Dr. L.P.V. Johnson
Mr., C. G. Riloy
Mr, W. M. Robertson
Dr. H. A. Senn
Dr. F. H. Peto (secrectary)

Visitors: Dr. J. W. Boyes
Mr. J. L. Farrar
Mr., A, W. MeCallum
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20. The minutes of the first mecting of the Sub-
Minutes commi ttec on Forest Trce Brecding were rcad and
approved after Dr. Heimburger had drawn attention
to the omission of facts relating to preliminary
fibre tests on poplar species and hybrids. This
omission is rcctifiecd in Minute 33.

21, Mr, Robertson recported that provision has been
Nursery- made in the 1940 cstimates for thc appointment of a
man nurseryman who would be competent to deal with all

nursery problems and would be employed at Petawawa
during the summer and at tho National Research Labora-
tories during the winter. It was agreed that Dr.
Heimburger, Dr. Gracec and Mr. Farrar should draft the
necessary specifications for this appointment.






22.

2.

Mr. Riley reported that he and Mr, McCallum had

Resistance inspected a white pine plamtation at Point Platon,

to white
pine
blister
rust

Que., on 3 August. This plantation, established in
1908, had besén considerably rceduced as a result of
blister rust. 4 numbcr of trees appsared to have
escaped the disease. They will be carefully inspeoted
at tho time of aecial fructification next spring, the
trees will be merked and notes taken on their degree
of freedom from the disecase. A plantation near Oromno,
Ont., is reported with a similar history. This will

also be inspected as well as the Kirks Ferry stand.

The Secretery recad a letter from Dr, Riker of the
University of Wisconsin promising to send us seecd from
reputedly resistant pine trees. An abstract of a
paper presented to the Americam Phytopathological
Society by Dr. Riker was also read.

Mr. Robertson stated that a small quantity of
western white pine seed had been obtained from Mr,
Berkeley, Departure Bay, B.C. Dr. Mounce had reported
that the parent plants possess resistance to white
pine blister rust.

Aftor considerable discussion covering the pro-
gramme to be undertakon in the immediate future the
following points werc agreed upon:

(a) The scerctary was instructed to write Dr.
Syrach Larscn and Dr. Riker and request information
on methods of grafting pine.

{b) Mpssrs. McCallum and Riley agreed to inspect
the Point Platon pinc stand in the spring and mark
the resistant trees.

(¢) Dr, Johnson agreed to make controlled pollina-
tions at Point Platon if circumstances permitted.

(d) Dr. Johnson agrced to attempt to induce fruit-
ing in very small trees by taking scions from seed
bearing trees and grafting thesec on young seedlings.

(e) Dr. Grace and Mr. Farrar also agreed to under-
take grafting studics to determine the fundamental
factors involved if preliminary cnquiries indicated
the necessity for this investigation.

(f) Mr, McCallum and Mr. Riley agreed to undertake
controlled inosulation studies when suiteble material
becomes available.






23.
N.F.P,Unit
at Annex

24,
Project
Organiza-
tion

25,
White
spruce
breeding

26,
Charaoter-~
isties of
red,white
and black
spruce

a7.
Progress
report on
tree
breeding

S

Mr. Robertson reported that the National Forestry
Progremmc will be funotioning agaln next year and that
attompts will be made to have a unlt operating next
summoer at the new annox,

The Seeretary reported on the meeting of the
group assigned the work of completing the outline.
The outline presented is inocluded in Appendix A. Mr.
Robertson stated that whet the administration desired
was a cumulative statement of the scope and status of
the committee’s rescarch activities. This could be
presented in outline at the spring meoting and included
in the minutes for future reference,

Mr. Robertson outlined the need for testing the
inherent gqualities of native white spruce biotypes and
determining the correlation of such charaoters as
nesdle colour and growth form with drought resistence,
etc. Dr, Johnson explained that such tests werc now
in thoir initial stages.

Mr. Robertson was of the opinion that some un-
certainty existed regarding .the genetic relationship
of red, white and black spruce.

The Secretary pointed out that they all had the
same chromosome number and that cytological studies
might be of little value in resolving the difficulty. -

Dr. Heimburger was of the opinion that these threec
spruce species wore readily distinguishable although
there was some natural crossing.

Dr, Johnson rcported that he had crossed white and
black sprucc and a study of the characteristics of the
progeny should contribute towards overcoming the
difficulty.,

Dr. Johnson outlined briefly the progress in breed-
ing sinoce the June meeting. The results from hybridiza-
tion in elm, birch and spruce are very gratifying.
Several hundred elm hybrids involving Ulmus emcricana
U. effusa, U. Heyderi and U, racemosa are Now growing
in the Annex nursery, Sced setting from cross pollina-
tions in bireh was very abundant, but conclusions as to
the hybrid nature of the seed camnot be drawn until
after scedling emergence. Good seed setting was also
obtained from cross pollinations in spruce, the sceds
being considered hybrid but of low germinability.

Hybrid seed of biroch and spruce were fall sown at







28.
Progress
report on

the Petawawa nurserics. Work on new accessions of
O0xford hybrid poplars and on damping-off control was
mentioned, the meeting being referred to progress
reports for details.

Plans for the future consis very largely of the
continuation of work alrcady started. During the
winter, hybridization in poplars will continue on a
fairly extensive scale, colchicine trcatment of seed
will be repeated, and the preliminary phases of damping-
of f control and wood technology studies completed.

Mr. Farrar reported on the vegetative propagation
studies conducted by Dr. Grace and himself. Norway
spruce, set out in November 1938 at the Petawawa Forest

vegetative Experiment Station rooted 82% after trecatment with tale
propagaticn containing 5000 p.p.m. indolylacetic acid. Controls

rooted only 48%. Pcat-sand was supcrior to sand as a
medium, but only for the treated cuttings. This eXperi-
ment is notoworthy in that a high rooting percentage

was obtained outdoors with comparatively inexpensive
faeilities, and in that the hormone gave deocidedly
beneficial results. A similar high concentration of
indolylacetic acid used in the grecenhouse resulted in
damage.

Norway spruce cuttings taken in spring before bud
development were almost a total failure. Cuttings
taken just as the buds were breasking rooted fairly well,
butiafter new growth was well along, rooting dropped off
again.

White pine cuttings taken in September 1938 planted
in peat-sand, rooted 4%.

Work during the summer of 1939 has dealt mainly with
seasonal collecction of Norway spruce, white spruce, white
pine, basswood and trembling aspen. Work has also been
done on media and on cuttings from different parts of the
branch. A start has becen made on the multiplication by
cuttings of selected Norway spruce trees.

The seasonal collections are being continued this
winter both for immediate planting in thce greenhouse
and for planting outdoors next spring. The latter will
be stored as cuttings in flats in an outdoor shelter.
Populus cancescens is being substituted for P. tremuloides

because of its closer relationship to the valuable P.
alba - grandidentata hybrids which it is desirced to

propagata.






29,
Nursery
work at
Petawawa

30.
Arboretum
problems

5.

Experiments to obtain further data on the beneficial
effect of orgenic and inorganic nutrionts will be carried
out this winter.

Dr. Heimburger reported that rooting of P. alba x
P. grandidentata hybrids did not exceed 40% which was
unsatisfactory for commercial propagation. He was of tho
opinion that tests of the rooting response with the aid
of hormones should be undertaken. Dr. Grace stated that
such an experiment would be undertaken.,

Dr. Heimburger outlined the nursery work at Petawawa
and referred especially to the following items: (1) Co-
operative tests of strains of Scotch pine and Norway

- spruce which originated in Burope from Lapland to

Rumenia are boing conduected. (2) Poplars were procured
from Manchuria and are being grown in the test nursery
and their rooting capacity is also being determined.

(3) Several collections of white spruce have been made
in Western Canade but so far it has been difficult to
obtain similar collections in Basterm Canada. (4) Seeds
of Douglas fir, lodge pole pine, basswood end birch have
been collected and are being testod.

Dr, Heimburger outlined a system of propagating
stem outtings of poplars by burying the cuttings upright
in the ground just before freceze up. He also desoribed
the root cutting method of propagating poplars.

Plens have been made for testing the susceptibility
of poplars to septoriasl canker by growing them in close
proximity to susceptible Russian poplars.

Dr, Hcimburger outlined three requirements of an
arboretum to enablc it to be of greatest value in forest
trece breoding: {1) Plentations of clones or populations
to be grown on a varicty of soil types end environments.
(2) Single spocimens of trecs of indireoct use in breeding.
(3} Groups of trces composed of several individuals of
each biotype.

'Dr. Senn stated that they plan on planting about
six individuals of each species in additional plantings
at the Arboretum, Central Experimental Farm.

It was agreed that Dr, Heimburger should present a
written statement of arboretum requircments and that
this shall be used by the Secrctary in drafting a letter
to Dr. Swaine which would indicate the possible role of
the Arboretum at the Central Experimental Farm in our
present and future tree breeding programme.






31.
Nursery
labour
require=~
ments

32.
. Tree ?

dissase
problems

‘ 33.
. Wood

quality
tests

6.

The Secretary pointed out thet the establishment
of test plantations in various regions and soils would
not normally be considered an arboretum problem,
although their establishment 1ls vital to progress in
forest tree improvement.

Dr., Heimburger referred to the shortage of labour
at Petawawa during the rush seasons in eerly spring and
late autumn. Mr. Robertson stated that the total labour
suppliecd exceeded the anticipated needs but that the
flexibility of supply was not adequate to meet unusual
demands,

Mr. Riley described the results from the semples
taken from young trees previously inoculated with the
heart rot organism. The results werec largely negative
but the information was of valuce in developing improve-
ments in technique. New inoculations werce started this
summer,

Mr. Riley examined poplars in the nursery for
discases. His report on these observations is found
in Appendix B.

Future plans include: (1) Additional studies on
heart rot. (2) Inspection of the nursery and the
disease garden as rcquired. (3) Observations on white
pine Dblister rust at Point Platon, Que.

Dr, Johnson reported that wood quality studies on
rapid growing poplar hybrids had beon started and that
materials had been collected for continuing the work
during the wintor. The method involves the caloulation
of growth-vigor indexes, based on the annusl growth
increment on hybrids and parents covering the natural
range of variability in growth rate. The vigor index
of each tree is then compared with data on specifiec
gravity and fibre charaoteristics obtained from cores
or discs collected from the same tree, The work is not
sufficiently advenced to warrant presontation of results.
At present 42 individuals of Populus alba x P, grandi-
dentata, P. albe x P. tremuloides and parental species

are being studied.

Supplementary to the above work, entire trunks of
P. alba x P. grandidentata and L. gLandidentata have
bPeen sent to the Forest Products Laboratory, Montreal,
for pulping tests.
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34,
Cytology
of poplars

35,
Tree .
breeding
problems
in Western
Canada

36,
Blister
rust and
bronze
birch bore
er survey

37.
Forest

7.

In the previous meeting Dr. Heimburger reported
that logs were obtained of P. canescens, P. alba x P.
grandidentata, and P. alba. Fibro dimensions woero takon

and the wood tested for match splints at the Canada
Splint and Lumber Co., Pembroke, Ont.

Dr. Heimburger agreed to supply the Secretary with
8 list of poplar hybrids which requirad furthecr
cytological study. Pollen-mother cell observations
would be made somatime during the winter. Troes C4 and
Cl3 were especially rcferred. to.

Dr. Heimburger visited Western Canada last summbr

.-and was greatly impressed with the urgency for tree

breceding to meet the needs for shelter belts and prairie

~wood lots., He noticed an invasion of western and eastern

tree species into tho merginal prairic regions and
suggested that valuable drought hardy stock might be
found here. He alsc stressed the point that different
growth habits are requircecd for the dry plains. For
exemple, a low wide branchy type is neceded whoreas a
tall straight branchless bole is preferred in the timbor
and pulp producing areas.

A report by Mr. K.M. Mayall on the blister rust and
bronze bireh borer survey was read by the secrstary. Mr.
Mayall was unsuccessful in detecting natural resistance
to either of these infestations.

The Secretary roeported briefly on his visit to
the Forest Treec Breeding Institutes in Scandinavia.

tree breed-The following items were discussed and photographs

ing in
Denmark &
Swedoen

38.
Nursery &
grecnhouse
develop-
ment at
the Annex

displayed: (1) Grafting to induce fruiting in very
small troees. (2) Construction of owverhcad shade for
propagation frames, (3) Home made soil sterilizer.

The Seoretary described the progress made in
developing the nursery at the Annex. A laborer wes
employed for the summer season. Through the use of a
gardsn tractor, after the initial ocultivation was done
by a man and tcam, it was possible to summerfallow and
free several acres of couch grass so that it will be
ready for pleanting during the 1940 season.

Preliminary plans have been completed for the con-
struction of an 84' greenhouse and head houss, and for
the removal of the Bonfield cottage to its new site ad-
jecent to the proposed greemhouse. This work will be pro-
ceedsd with if the necessary funds are made available.

The meeting adjourned at 5 p.m.
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A.

I. DBRZIZDING

Selection and breeding of natural types

1. Testing of select native types
2. Testing of select exotic types
3. Controlled-pollination progeny tests

4. Pure-line breeding
5. Intercrossing of pure lines
6. Selection of parental types
7. Selection of seed trees for natural
regensration
Hybridization

l. Intervarietal crosses
2. Interspecific crosses
3. Intergeneric crosses
4. Techniqgue

Nursery tests and increase blocks

1. Routine preliminary tests
2. Disease garden tests
3. Routine increase of selected material

Plantation tests

1. Routine preliminary tests

2. Zonated regional tests

3., Commercial-type managed plantations
4, Conservation plantations

Reforestation and Afforestation

1. Large-scale cutting production

2. Large-scale seed production

3., Large-scale nursery stock production
4, Reforestation by cuttings

5, Reforestation by seed spottiing

6. Reforestation by seed trees

7. Afforestation by cuttings

8. Afforestation by seed spotting






F. Genetics

1.
2'
3.
4.
S.

Inheritance of morphologisal oharacters
Inheritance of physiologlical characters
Character intensification

Autosomal linkage

Sex linkage

G. Breeding (general)

1.

2
3.
4

Correlation of juvenile and mature characters

Self-sterility studies

Testing prospective parents for lnherent
rooting capacity

Dichogamy

H. Genaral

l'

O~F3omb RN

Seed germination
Seed storage

Pollen storage
Pollen germination
Pollen transport
Damping~-off control
Phenology

Seed extraction






IT. CYTOGENETICS

A. Production of polyploid forms

1. Heat treatments to produce triplolid
hybrids in Populus
2. Colchicine treatment of seeds

B. Cytology
1. Populus

2. Pinus
3. Picesa






C.

ITTI. WOOD TECHNOLOGY

Comparative studies on the properties of hybrld
and parental wood

1. Relation of growth rate to wood properties
relative to pulping quality in Populus

Special chemical properties

Special physical properties

Histological observations

I o

Pulping tests
1. Chemical process
2. Mechanical process
IZxperimental manufaocture

1. Pulp and plastic products
2. Matchstock






IV. VIZIGETATIVE PROPAGATION

Stem outtings

Relation of the cuttings to the parent plant
Nature of the cuttings

Treatment of cuttings

Horticultural problems

Miscellaneous

b

Root cuttings

1. Relation of the cuttings to the parent plant
2, Nature of the cuttings

3. Treatment of cuttings

4, Horticultural problems

5. Miscellancous

Grafting
1. Multiplication of stock
2. Induction of early flowsring

3, Production of flowering branches near the
ground

Layering

Development of vegetatively propagated material






V. PATHOIOGY

Observations on freedom from disease in parenteal
or selected stock

1. Freedom from blister rust in native
white pines ,

Determination of degree of resistance and
susceptibility to specific diseases

1. Systematic cbservations on diseases

occurring naturally in nurseries
and plantations

2, Artificial inoculation of selected
clones or populations under con-
trolled conditions
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APPENDIX B

Diseascs of Popler in the Nursories et

Potawawa Forecst Experiment Station, 1939

C. G. Riley

The poplars in the two nurseries wore oxamined threc
times (Aug. 19, Sept. 13, Oct. 16) in order to determine - (a)
what diseascs werc present, and (b) the relative effect of
these diseases on sach of tho numerous clongs present.

(a) Discases prescent

The most conspicuous, eand apparently the most sorious
disease present, was caused by a rust fungus of the genus
Meclampsora, which commonly kills the lower leaves, and causes
severe aerollation. As shown by the following table, thoere
was a striking ocontrast among the numerous popler clones and
individuals, with regard to the degrece to which they suf fored
from this disease. While some were seriously defoliated carly
in tho scason, othoers remeined entirely free of rust. On poplar
leaves, tho fungus produces, first, its orange=-colored urcedinial
pustulses, and latoer, the darker, crust-like telia. The
uredospores serve to disseminate the fungus among the poplars
in summor, and the telie carry it over winter on the fallen
leaves, and produce spcridia the following spring. The spor-
idia can only infcet the alternato host on which aeciospores
arec produced. Thesc carry the fungus back to poplers, causing
the primary infection there. It has beon statcd that this rust
can be ecarried through the winter on the poplar host, and can,
therefore, attack the new poplar lcaves of the following
summer , without having to pass through the stage on the alter-
nate host. This is a matter to be investigated further. The
definite identification of the species of rust concerned, is
also a matter for further study. :

A die-back disease caused by Napicladium tremulas
was responsible for serious injury to a few clones, and
negligible injury to others throughout the nurseries. The
disease attacks young growing tips, causing them to turm
black, and wither.

Septoria leaf-spot was present throughout the nursery.
This disease, capable of spreading into stems and bramches eand
causing cankers In certain species of poplar, did not appear
to be causing appraeciable injury in the material examined.
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Other kinds of leaf diseases were observed, none of
which appeared to be causing more than negligible injury.

The Strathglass stock in Compartment 6 suffered
somewhat from the attacks of aphids. This was called to the
‘attention of Mr. D.E. Gray of the Division of Zntomology, who
made an inspection.

(b) Severity of disease as related to clones

Following is a list of the poplar clones and other
groups examined, together with observations concerning each.
The occurrence of Melampsora and its degree of severity are
indicated by the numbers O to 4 in the three columns headed by
the dates of the three respective examinations. The numbers
refer to the following ratings as defimed by £.J. Schreiner,
North-Zastern FPorest ZIxperiment Station, in his letter of Sept.
21, 1939, to D.R. Cameron, Dominion Forester:

0. No rust found.

1. Slight rust; a few pustules found on up to
25% of the leaves.

2. Medium rust; a few pustules found on up to
50% of the leaves, or 25% of leaves heavily
infected.

3. Badly rusted; practically all of the leaves
with at least medium heavy infection.

4, Very badly rusted; practically all of the
leaves heavily infected; leaves often dead
or dying.

A dash (-) in place of one of the above numbers
indicates that no inspection was made, on account of the trees
having been removed, cut back, or defoliated before the date
of the final inspection.

In Nursery No. 2 is a large seotion in which each trec
bears an individual number (CxWl to CxW 1500). These were not
all examined and noted individually, but a careful general
examination was made instead. With the exceptions noted below,
these trees were heavily rusted. The outstanding exception
was CxW 475. Although surrounded by heavily rusted trees, this
individual was conspicuous on Sept. 15 for the reason that it
still possessed all its foliage while its neighbours were
mostly defoliated, principally as a result of rust. The lower
leaves of this tree were moderately rusted. Other individuals
which suffered from rust to a lesser degrece than the general rum
were: CxW 122, 208, 642, 1134, 1264, 1509, and 1515. The
latter two treecs bore no number tags, but were in a contimuation
of the last row following No. CxW 1500. The numbers were estab-
lished by continuing to count from No. 1500. Septoria leaf-spot
was present to a minor degroe thmughout this section, as elsewherc.
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Compartment 5, Nursery No. 1 contains two lots of
similarly numbered matcrial planted in duplicate. These have
been designated Blocks B and C. Both were examined on the same
morning, and the rcsults are here tabulated side by side for
purposes of comparison. It is at once apparent that infection
was heavier in Block C than in Block B. This might be explaincd
by the assumption that the disease ineidence has been affected
by local circumstances. The particular circumstance involved
may be the fact that Block C lay nearer to the heavily rusted
Northwest and Calgary clones in Block E, than did Block B.
Whatever may be the explanation, the facts support the principle
that too much emphasis should not be placed upon the results of
observations on the incidence of disease under uncontrolled
circumstances. This method can, no doubt, yield useful indica-
tions, but final evaluation of disease resistance must be based
on tests under controlled conditions. For purposes of evaluat-
ing the disease recction when two lots of similar material give
different results, it is probably safcr to accept the higher
disease rating.

Compartment 5
Block B Bloeck C

Clone  Aug.l9 Sept.13 Oct.l6 Clone Aug.l9 Sept.l3 Oct.l6

0P ~ 5 0 0 1 As in 0 0 2
0P - & 0 -0 1 Block B 0 0 2
op - 7 0 0 2 0 0 2
oP - 10 0 0 0 0 0 0
op - 14 0 0 1 0 0 1
op - 16 0 0 0 0 0 1
op ~ 23 0 0 1 0 0 1
op ~ 26 0 0 1 0 0 1
op - 27 0 0 1 0 0 1
OP ~ 30 0 0 1 0 0 1
OpP - 38 0 0 1 0 0 2
oP - 41 0 0 1 0 0 0
0P ~ 42 0 0 1 0 0 2
OP - 44 0 0 0 0 0 0
0P - 45 0 0 1 0 0 1
oP - 46 0 0 0 0 0 0
or ~ 47 0 0 0 0 0 1l
OP - 48 0 0 0 0 0 0
0P - 49 0 0 0 0 0 1
0P - 50 0 0 0 0 0 0
0P - 51 0 0 1 0 0 2
opP - 352 0 0 1 0 0 1
oP -~ 53 0 0 1 0 0 2
oP - 54 0 0 0 0 0 1l
OPF -~ 55 0 0 1 0 0 0
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B-5_.

Clone Aug.19 Sept.l3 Oct.l6 Clone Aug.l9 Sept.13 Oct.l6
Compartment & - Block A Compartment 4 - Block E
Maine 0 0 o] NW 4 4 -
0
Geneva 0 0 0 Calgory 1 3 4 -
Strathglass 0 0 1 Calgary 6 3 4 -
Brooks $4 0 0 - Calgary 4 3 3 -
Compartment 5 ~ Block C (Part) Calegary 16 3 3 -
(Remainder of Block C recorded
in table with Block B) Aeuminate 1 O 2 -

Generosa 0 0 1 TG - 2 0 0
22 - 11 0 0 1 TG - 3 0 0
Laurifolia-5 0 0 2 G - 4 0 0 -
Moscowiensis 0 2 4 TG - 5 0 0 -
Acuminata 1 0 3 3 Tremula 0 0 1
‘Suaveolens 1l 0 2 ~ Roxbury o 0 1
' R t 0 1l
Compartment 4 ~ Block D ochester 0 :

CxW branchy O 0 -
AG ~ 21 0 0 -

CxXW ruff 0 3 -
AG"Z O O -

Celgary 17 O 2 -
cG - 17 0 0 - -

Compartment 3 - Block F
AG - 15 0 0 -

G - 2 0 0 1
AG - 22 0 0 - o

TG - 4 0 2 1
ACG - 12 0 0 -

Trichocarpa O 0 1
ACG -~ 27 0 0 - victoria

(Trees No. 6 & 8 from N. end
AG -~ 20 0 0 - heavily rusted. Others frce)
ACG - 28 0 0 - D4 0 5 -

D1 0 o 4

D2 0 ] 4







B-6,

Clone Aug.l9 Sept.l3 Oct.l6 Clone Auge.l9 Scpt.l3 Oct.16
Compartment 3 - Block F (cont.) Compartment 2 - Block G
Tx S 0 3 1 Verni rubens O 2 -
TG 5 0 0 1 Trichocarpa O 1 -
TG 3 0 0 2 Masson 0 4 -
Tremula 0 0 1l Calgary 23 0 0 -
Gelrica ¢] 0 2 Jackii 1 0 4 -
Acum.xEugenie 0 4 - Calgary 23 0 1 -
(Some trees free,others
heavily rusted) Jackii 2 0 3 -
P x NW 0 4 - Riverdeau 0 0 -
Angulata o o 3 Nursery #2 Aug.2l Sept.l5
erecta
D 4 0 0 2 CxW Nos. 1=1500 See text.
Koreana 1l 0 0 3 Ca - 1 0 0 -
Koreana 8 0 0 ) AG - 8 0 0 -
(Single pustule found on Aug.21)
Cathayana 13 O 0 2 AGC - 17 0 0 -
Korcana 5 0 0 2 CG -~ 28 0 0 -
Cath. 20 O 0 2 AG - 22 0 0 -
" 18 0 0 3 AG - 12 0 0 -
" 19 © 0 2 N W 2 4 -
" 14 O 0 2 G -1 0 2 -
" 16 0O 0 2 cw 2 3 -
AT 2 0 0 0 NW 1l 2 -
AG 7 0 0 0 AGXE 1 3 -
) AGxW 1 3 -
Tremula 1l 2 -
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The occurrence of Napicladium die-back in both

Compartment

6

4

Lower-lursery

nurseries 1s recorded as being "light",
as follows:

Clone

Strathglsss

H B 3 H©#3 A\ 13 =
Q2 0 « 0

AGC 17

A G 22
A G 12
G-~ 1

"medium" or "severe"

Napicladium
light

severe

114

"

light

n

1"

"
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