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N3,T+oN,AL RESEARoH CqtrNcTt

P R 0 LE q D I N G p.

of the

Third Ir{eeting

of the

SIIBCOIrAiITTTEE .!N TOLE T TRE4 BREEDING

Held at the National Resea::ch Laboratolies, 0ttawa.
?5 APril, 1940

Presen!:

Membersi Dr. R. Newton (chalrnan)
lfr. C. E, Atwooil
Mrr D. RoY Cameron
Dr. N, H. Grace
Dr. C, Ileimburger
Dr. L. P, V. Johnson
Mr. C, G. R1leY
Mr, W, M. Robertson
D1. . H. A, Senn
Dr. F. H" Peto (secretary)

Vl sl tors;
lvlr, Jo f,n Tarrar
Dr. J" G, Mallooh
IUr. A. V[" Mc0allum
NIr. A. Skolko

sg.
Mi.nutes

Themj.nutesoftheseoo.trdmeetlngofthcSub-
conmlttee on Forest Tree Breeding Wer6 read and
a'pprovoa with the following changes. suggestedl by Mr'
niiey. Minr;te 22, (b) ttrust freert to reptr'ace- 

--ii"nr["1un1trt uir:rite ?'9, paragrap-h 5, n$€!,!.Elg"
to replaco i'septorialtr! lvlinute- 29r- paragraph 5t
trdj.seaseal,tt to reptace trsusoeptlblefr.
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40.
ProJoct
Organi-
zat ion

Dr. i{eimburger d'iscussed the ad'visability
of modifying thc pioject outline to bring lt__in fine
vsith that in use in i;i:; Unlted States. Dr. tleimburge::'s
suggestlons are inr:orporated in Appendix '4"

Dr. Johnsin considered that the matter of
project outlrne should be given_further. consideration.
tte 6xplainec. that Section E (Reforestation and. Af-
foresiation) vuas included for the sake of cornpletell€s,3"

The ohairman suggested that further delibera-
tions on this matter stroutd be left to the special
subconmittee origi.nalty appointed for this purpose.

In outlining the progress of forest-tree
breeding ourlng -the wlnter, Dr. Johnson dealt brlefly
with tho followinq studies:

i. The rel.ation of growth rate to spocific
g -';vi+-U, f ibre characteri stics, and pulpine. qug|itics
of the-wood in hybrid poplars" (See Appendix li)

2. Damping-off control- in pine and spruco grown
in the greenhous* under ccntrol-Ied conditions of
temperafure, humidity ana soil moisture. 0f several
chomical trcertmerrts, a i -- 400 suspension of Semesan
in water vuas found to g:ve the best control.

3, Germir:ation of d;rmant basswood. seods. At:'
tention is bc..r:-ng give:.:. ;o the improving of . existlng
methods ( vrhir:h-have ::r:rious dlsadvantages) and one
very promising lead. is bclng stuilied.

+. Artificial germination of pine and poplar
pollen. A nr:dium of 5^0/o sucrose in 0-75o/o agar was
found best far poplar polten. fhis concentrati on
was the best cf tlie sugar media for pine pollen also,
but was not significantly sr-lpcrior to a distilled
water med,1um,

41.
Report
of pro-
gress
and
plans
1n
forost-
tree
breeding

The off ect of nu-brient solutions on the
deve1opmentofdc1;achedf1ov'lerbranchesofW
tr;1giggpl+lg. ldoiie of tho conccntrations of Hoaglanars
sofiiTion',-stCrcsc sol-u;r-cn nor combinations of the
two was iuperior to thc dlstilied water chock.
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5.

6. Colchlcin; treatments of forest-tree sesds
was applied to some twenty-five specics invol-ving
ten gcr:iera, The characteristlc prelimlnary offects
cf chr'rmosome ctoubling appeared ln all specles.
n The effect of humidity on longevity of

speclos

popLar seed. The best result vras in tho case of
F,-grand,idcntata storod at eola hurnldity, which st111
FvE-T%Tffiion after 555 days,

8. Grccnbouse hvbridization of
Yvas continued. The-most promlsine
P. bero_linensis x Northv,tebt poplaf ,

-.-being rcsistant to Septorla canker.

Ponulus snefi crosstho latt
cles
s

I
Lr

With respect to the broeding work during the
cornlng soason, Dr. Johnson proposed the following
aCdltlons to the oxisting program:

l-, The extension of hybridtzatlon work to
incluile maple, oak and ash, providlng such work does
not lnterfere wlth essentlal work on more important
genera. It was pointed out that ln the planted
woodlot it was quite possible that speoies not corl-
metcially important in the exploitatlon of virgin
stands iriight prove to be the most profltable to the
growetr.

2. Studies on genetical and onvironmental
characters in seed trees. The work of the Ontarlo
Forestry Branch at Timagami, iD which seed trees
are being left in the cuttlng of extenslve vlrgin
white pine stand.s, was cited as a prospective floldfor thcse studles. A related study would. involvetiii: effect of inbroeding in isolatod seed trees of
molioecious speeies, e. g. t whlte pine.

3n General plans for the development of an
experlmental area at the Annex were outllnecll but,ln vielv of uncertainties arising from tho war, the
matter could not be considerod as being in inuirediate
pro spe ct .

Attention was drawn to the fo1lowlng publi-
cations relating to forost-tree breodlng:

Johnson, L. P. V.
The brecdtng of forest trees. Forostry
Chron. I59-151. I9gg.



o

o

o

a



4,

+2.
Vegetatlve
propagat lon

Johnson, L. P. V'
A descriPtive 11st of natural and
artificlal lnterspeclftc hybrids ln
North 3.mr:rican forest-tree genera' Can'
J. Research, C, J-7z4Ll.-444, 1999'

Mr' Riley pointed out that Northwest poplar
is not immune to Septorla canker but may be more
resistant than moEfrTffi species. Dr. Helmburger
stated that Northwest poplai is believed to be a
slngle clonc of, P. ;i.giE!i.

The importanoe of spruce breedj.ng and poplal
p.,eed1ng for ihe prairle provinces was omphasizod by
Dr. Heimburgor.

ldr. Robertson drow attention to tho neod for'
the selsction of superior types of balsam for the
Chrlstmas trco trade but Dr. Hoimburger suggested
that this problem was onty of sccondary importance,

Dr. Johnson admitted the great lmportance of
spruo€ breeding but suggested that certain other
species may prove to be of more value than spruce
uncler woodtot and plantation condltlons.

The secretary pointed out the ilanger of
evaluating breeding possibllities in any species
for woodlot produciions on its value for explol-tation
tn natural stands. The economlc advantages of
rapld growth might outweigh advantago in quality of
slower-grovuing spoci es.

lTork ln progress.

Tfork during the past winter has been con-
fined to white spruce, Norway spruce, white plnet
canesoens poplar, trembling aspen, and basswoocl.
Season of cotfeci,ion and treatment wlth hormonizoil
dusts continue to be the main foatures being lnvesti-
gatecl. A new ldea is the storing of wlnter oollecti'
of cuttings outdoors for spring plantlng. Further
r lrlc on medla and waterlng with nutrlents ls belng
oc.r're vrith Norway spruce cuttlngs. Stoutemyerrs
precallustng technique with hardwooils I s belng trled
witn tfre poplars and basswood. Exploratory exporl-
ments with various clusts havo boen carrled out on
thesc spBCios.
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The animal rooms on the fourth floor of the
Natlona} Research Laboratorles are unsuited to growlng
conifer cuttings for the followlng reasonsl

Tho ventilati on ls poor, the air i s dry, and
chemlcal fumes aro often present. ZLnc in the tap
water also caused consid.erable tr.ouble but thls has
been rened,ied by the use of dl stllled watel.

Plans for summer work at the Petawawa 3cr est
ExBertnent-.Station.

Sxporlments nofi.ln progress will requlre much
of the tlme avallabl-e durlng the conlng spnlng anil
srurmer. This wlII include plantlng the cuttlngs now
hecled in at the National Research Labcnatorles,
taking notes or' new growth and mortality on these
and on the experiments put in during the sunmer and
faII of 1939. This spring final notes on root
development will be taken on the experiments put in
by Dr. Grace in the spring of 1959, and in the falt
the same wlll be done for the later experlments of
1999.

New work ln the sprlng w111 conslst of two or
three collections of Ncnway spruce to complete the
series begun 1n 1939, lining out rooted outtlngs for
observatlon on their growth, and potting of seedllng
transplants for experiments on grafting. In rnld-
sufimer some collections of harilwoods wiIl be tried,
The most of the new worlc will be done in the faIl,
the tine of year that past experlenoe has indlcated
to be the most favourable.

Publi cat lons

There follows a Itst of papers published
to date deallng with the vegetatlve propagatlon of
forest trees. In addition a paper ls now tn the
course of preparation based on fnvestlgatlon fV-A-58-G1r
anil another on a group of slx experiments.

Graoe, N. H. Vegetatlve propagation of conlfers,

f Rootlng of cuttlngs taken from the upper
and lower regions of a Norway spruce tree.
Can. J. Resear ch, C , 17: 178-180. l-9S9.
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49.
Forest
Pathology

6.

fI. Effects of nutrlent solutlon and phyto-
hornone dusts on the roottng of Norway sprucc
outtings' Can. J. Research, C, L7:3L?-3L6.
r939.

fff. Effect of month of collection on the
rooting of dormant Norway spruce cuttings.
Can. J. Research, C, L72376-379.1939.

fV. Effects of cane sugar, ethyl mercurlc
phosphate, and lndolylacetlc acid' ln talc
dust on the rooting of Norway spruce. Can.
J. Reseatch, C, 18:15-17. 1940.

V. The effect of ind,olylacetic acid and
nutrient solutions on the rooting of Norway
spruoe cuttings. Can. J. Research, C, 181
I28-r28.1940.

Deuber, C. G. and Farrar, J. L.

Rooting Norway spruce cuttings without chemicall
treatment. Science 901I09-1L0' 1959.

Rooting Norway spruce cuttlngs.
American Nurseryman 70 (4):5-5. 1939.

Farrar, J. L.

Rooting of Norray spruoo cuttings' Forestry
Chron. 151153-165. 1939.

Dr. Heimburger reportod on cortaln experiments
on propagation. A summary of this work is to be founo
ln Appendix B. During furthor discussion of the
propagation studies, he partlcularly emphasized. the
importanoe of further research on the influence of
varlous horticultural practices on rooting of stom
ancl root cuttings.

Mr, Biley presented a summary of work Broposodfor 1940 which 1s founcl in Appendix C"

The sscretary stated that the whito plne bLister
rust dlsoase gardcn wlll be started at the Annex in
the spring of 1940. Both the Ribes plants and certairl
whlte pi-ne seed.l-ings w111 be pJ.antecl there this sprlng
bJ: Dr. Johnson.
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+4,
lVursery
develoBment
at the Annex

45.
?est area
at the
Annex

The secretary described tho rather extensive
plans for the development of tho nursery at the
.Lnnex this year. However, the uncertainty of ob-
talnlng the approprlations askeil for in the main
and su.iplemenlary-estimates of thls corun-lttee w11l
probabi} result in a rnarked curtailment of thls d,e-
velopment.

Dr, Senn statod that 1f the cuts ln appro-
priatlons maile it lrnpossible to grow aLl of the
ialuable breedlng material, he felt sure that the
Dlvtsion of Botany raieht be able to Srow some of
it for us.

Dr. Johnson d1 soussed the plans for devolop-
ment of a reglonal test area at the Annex. He
explained that this devolopment was to quite an -extent ilependent on whether a unit of the N. F. P.
would be aUfe to asslst with the large amount of
manual labour necessary. Stnce these units nay not
be operating this year he felt that trnmedlate develop-
ment of this area was probably not posslble.

Dr. Johnson reported on the tests conducted
by himself and also at the Pulp and Paper Research
Laboratory in Montreal. The roports are givon in
Appendix D.

The secretary reported that he had continued
hls heat and cold treatments of poplar catklns with
the obJeot of prod,uclng triplold and tetraploid
poplar hybrids.

4. Iargo proportion of giant pollen grains
viuro obtaineil 1n certaln treatments. Thls pollen
was used in crosses and the resulting plants will
be examlned cytologlcaLly to detect polyplold plants.

Dr. Helmburger suggested that decapitation
and callusing with indolylacetlo acld, should be
tried since it has been partlcularly successful ln
produeing polyploid tobacco plants.

46,
Iflood qualtty
tests

4"1 .
Cytogenetto
studle s
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8.

48, Dr, Helmburger sunrmarlzed, a statement he had
Statemont of prepared on arboretum requlrements. This statement
Arboretum re- is lnoluded as Appendlr E.
qulrements

49. An interesting descri ptlon of thls tnstttute
Vlslt to was glven by Dr. Heimburger who vislted there during
Instltute of the wlnter.
Forest
Geno tlos,
PlacerviJ-Ie,
Californla

50. It was agreeil to hold a sumJner meetlng at
Summer Petawawa, the dato to be arranged by the secretary
meeting on consultation with the members,

The meetlng adJourned at l2',3O B.t[.
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ASPENDIX nArt

(Dr. c. Heimburger)

A-1.

EL%Le-g!__0lg-!.]4s

Thls outline is dynamic, not static, although
the main framework is relativoly permanent. It consists of
two parts original- framework 1, €., project classes
and statement of individual projects under wayr planned for
more or less lmmediate future, and projects terrnlnatsd. Our
present outline is a combination of these two parts, which
ls a drawback. Therefore a revision ls needed, Another
reason for revision; The pro ject outline und.er disous si on
was drawn up by the Lake States Torest Experiment Station 1n
co-operation with the Division of Biology and Agriculture
of ltTe.i,.i.onAlr.B,osearch Councll of United Statos and recently
adaptod by the Dominion Torest Service of Canad.a. Similarityof main framework would be of, great advantage for present
and future co-operation and exchange of infornation,

The United States outline is as follows;

FOREST BOTANY
Taxonomy
Anatomy and Morphology
Physi ology
Phenology
Geneti os

Source rtf seed
Tree Breeding

This Subcommittee is concerned chiefly with
Genetics in its broad senso and it is therefore zuggestedthat the prio joots be grouped according to the fotrowing main
framework:

Genetlcs
Source of rnaterlal
Breeding, with the other phases having
an eclual rank

rn racnanr to organization the project outlineof 6 Aprll, 1959]-'tr";il"Juperior to the outline of 28 Nover:.,:
1,959r whloh is depl-orable. we should advanee ln this respect,
not rotrograde into complicated impractlcal rigldity.
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_tegg_f ai-J,Ut]i n9.

tr'orest Bota:ry
Geneti cs

Source of material_
Breeding
Cl,'togeneti cs
V'tood te chnology
Vegetative propagation
Fatl:oIogy
Zooiogy
Generai-

Source of lVlateriai

SeLectic.,n of natlve type s, in
stands.

!r-21

naturat stands - in artlf i.cic

,Sel-e ction of exoti u types , irr naturar st ands, ir] art j. flc:, l
stands.

Test ing of; biotypes in: lahi'rr.r+-i:nr.rrq wv^ Jseleot types seed, bedclones ..rcpagati on frame
one*parent progenie s greenhouse

transplant rcw
test f n]antni.', c,rr t

\ y4q5i J q ,_ urr ?,

.s ta i:d

Rroa,4 i n n!r vvq:tli-

;;j.., ;d pr;iJ-ina..,ion
Phenology
PoIIinati orr technique
Fruit protectlon
Fruit harvesting
Seed extraction
See ri qual_i ty t est s
Tes-us of hybrid material obrained in; laboratcry ser-.C bed,

propagation frame,
greenhcuse, trans-
plant row, test-sLandCompatlbili';y

Di chogamy
Study o1' charaete.r inheritance
Ccrrelarj_on of juvenile with nature characters
comparison of hyb;"i-ds with equ.ivarent parent materiar
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cytogenetics a-5

Histology ,

IUltosl s
ivleiosi s
Fertilization studies
Proilucti.on of polyploid forms by: temperature, radiation,

chemtcal agents

Unreducod sexual cells
Potyploid somatlc cells

Artlflclal mutant produotion by: temperature, radiati on,
chenrlcal. a6ents

Wood Technoloqy

Anatomy
Mechani cs
Chemistry (lnoludlng tanbark)
Coruelation of Juvenile to mature wood characters
Comparlson of offsprlng wlth parents

Vegetatl ve DroDaeation

Stands as it 1s 28 November, 1959. Graftipo . ,ir
be amplified using stem or root cuttings as exa&ple.

Pathology

Non-parasitlc dlseasos
Parasitlc diseases

Observation of dlseases in: seed beds, transplant rows,
stands

.artifialal inoculation ln; seed beds, transplant rows!
stancls

Zoology

Game 0bservation of lnfluenco in: (as patholoer)r)
Vermln
Domestlc aniroars Artiflclal- lnfeotlon (subJectlon to 1n-

fluences by-) fn: (as in patholoey)
Mau :

fnsects
Mites

Genoqal

Adnlnls trat ion
Co-op eration
EquiBment and Faollltles
Report s
RlbIi oations
Exchange of information
Distrlbution of produced material
application of produced material - advlsory actlvltles

co-ordination.
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APPSSIDrX NBIi

(Dr. c. Heimburger)

B-1.

_ Propagation by means of root cuttlngs so farappears tho onry_ practlcal method for aspen poplars and theirnyPfi{s, _and wltt-have td be used unttl i ruiry satlsfactorymethod of propagating this materlal by means oi stem cuttlngsis found. Therefore basii research on tne hehaviour of asp6nroots, leading towards the development of inprovea *ethod.s ofpropagation by means of root cuttitrgr is ;ustified. some ob-servations of this kind were maqe bf ne ti tne raboratory duringthe winter of l93g-40. Roots of qo[n[ seedllngs of tremblingaspen (Popurus tremuroides.) were dug out 1n a gravel pit nearPenslve-Gp6T-oFEE:6ffieau Dlvlsion of the Canadlan rntor-
l:li?1"+-|up."". conpanv in septemuer, one slngre root about rBlncnes rons being taken from eaeh se6a1ing. irre roots werebundl-ed and kept-in moist sawdust in a refrigerator untiltheir use in the Laboratory.durine irr" *interl rn ihe winter,each root was cut into seclions a6'out p inches long and forcedon moist filter.paper in petri oisrres. During woienuer andDecember the rooti frere largely aormani and did not react toforcing except a few of the-diitar;iliions of somo of the roots.rn January and February tne aonnancy-iraauarl_y dlsappeared andi! became possible to forc" an tnci'eising proportion of theseotlons' the more riistar- sectionsr-nowlver, responding morerapidly to for.:ing than the proximil sections. burirre thel-atter part of the wtnter it-was-por.iii" to foroe alr sectionsof the roots. even the most proximal sectlons responding qultereadily to forcing. so*u-Togts.wer€, however, quite lnactive1n thls resoect even very tate in th6 *intu", and great rndi_vidual variation-in 

"u"p6ri to reaction-to forcing corld beobserved. As a rule th; root sections first st;ried to produceshoots near their proximat ends 
"na ,rroot production startedmuch earlier in the winter than 
"oJt-ii"oauction from the distalends of the sections. ,A,rl root sectl6ns showed a very distinctpolarlty in their root ana shoot-p"oau.tion. rn respect toroot production the sections of eich individual root-'liehaved 1na very slmlLar-.\,qaxr ir€., certaln roots produced abundant rootsfrom the distal. eirds or {rrur" 

""oti;;;; others produced onlya few weak roots from atl inerr sectiois, and some did not pro_duce any roots at ulfr_even 1f^shoot-proaurtlon was qulte pro-nounced at the proximil ends of the "b.iionr. Thus, lt seemsas if thero is great lndividual variuiio" in shoot as weLl as in

ments wit asDon
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B-?

root production by root sections taken from different soedling$.
This cannot but greatly influence the propagability of the
seedltngs ln question when grown under nursery condltions.

The sections showing good shoot and root
production were placed. in perforated corics ln Srlenmeyer flasks
with their roots lrnmersed in Knoprs solution with soi] extract.
The resulting plants grevt qulte weIl, if the solution was
changed weekly. The shoots of some section groups soon pro-
duced healthy dark leaves and grew quite rapid.ly. The roots
developed slde-roots and grew to a considerable length in some
cases, AIso in this respect thero was considerable indlvldual-
variation in the extent of the root system produced by sectior,e
taken from different roots. Some groups of sections taken fro;it
lndlvidual roots produoed only falr to poor root systems in
the nutrlent solut1on, and did not inprove even after J--L/Z
months of growth, A few section groups only produced a single
weakly developed root which branched out ln a denso brush of
thin side-roots and remained in this stage for the rest of the
wint er.

A series of experlments in cuttlng off the
newly formed roots of the sections growing ln nutrient solutiou
was then rnado. Some section groups showed a marked capacity
of root regeneration, irrespective of the size (thickness) of
the sections, while other section groups showed moderate to
poor regeneration capacitf. The growth and especlally the rooL
regeneratlon capacity of the sections was improved by the aq-
dltion of )'r:ast extract to the nutrient solution in which they
were growing. The reaction ls possibly duo to the content of
vitarnin 81 ln the yeast extract. fn this respect the section
groups showing the greatest root regeneration capacity responded
more markedly to the addition of yeast extract than the sectlon
groups showing poor or no root regenerati.on capacity. Root
regeneration capacity thus in essence corresponds to rooting
capacity of stem cuttings and is a good index of propagabllitl'
of this material. Aspen poplar belongs to the group of plants
reacting favourably to the applicatlon of yeast extract, either
because of lts content of vitamin 81 or of another substance
beneficial to their growth. ?ovrards the end of the wlnter semeof the newly formed roots reached the thickness of the originat
sections and an attempt vias made to cut these into sectionsnto place them on moist filter paper 1n Petri dishes and to
produce new plants from them. All these attempts failed,
however, ft se?ns that a root section has to be dormani be-
fore it is forced or that the sectlons produced ln nutrient
solution are not equivalent b the sections obtainecl from roots
growlng in nature at the end of a summer. The forlowlnE con-
cluslons can be drawn from these observations:
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B-g

The pronouncocl polarity of the root sections
aIlows the plantlng of horizontal root cuttlngs in the nursery,
the proximal ends of the cuttlngs produclng shoots and tho
dlstal ends produclng roots. Thls is far more simple than the
usual metilod of oblique or vertlcal planting of root cuttlngs
usually practised in nurserles. The pronounced dornancy of
the roots during the early part of the winter makes it possible
to ship root cuttings without the danger of sprouting duringtransportation. The response of the materlal to yeast extract
opens the possiblllty of treating weak aspen seedlings or
growlng young plants, as well as fl-owering branches used in
crossing, with yeast extract to improve their growth so asto overcome the crittcal seedling stage during which the
seedlings are subject to excessive damping off, and on the
other hand o to improve the seed setting of cut branches usedln crossing aocording to the method of wettstein. The ablrltyof root formation, the kind of root systems formed, and theability of root regeneration, are three characters lnfluencingpropagability of the material from root cuttings. rn respectto alL three factors there appears to be individual variation
which 1s most probably inherent. rhis opens the posslblrltyof testing the material for rootlng capacity from root cuttingsin the laboratory which is far slmpler-and qulcker than routinrnursery tests. The statement made by several nurserymen thatroot cuttings shoul-d be dormant when mad,e and planted is con-firmed by these experiments.
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APPENDTX rort

(c. c. Btrey)
c-l_.

Summary _of vrgrk propo sed f or 1940

Heartwood decay in poplar

In ord,er to determlne the degree of susceptl-
blllty of poplar and other kinds of trees to heart rot, tt ls
desirabLe to develop a shorter method than to wait t111 the
trees reach the age of normal heartwood developrnont, before
rnaklng the tests, Experiments are uniler way to cletermine if
younger trees can be used for this purpose, Some success
has been attalned ln infectlng 5-year-o1d poplar. A nunrber
of lnoculattons maile in 1939 on lO-year-olil poplar will be
examined this year, and additional experlments along simlLar
Lines w111 be undertaken.

Rust of poplars.

(a) Studies to determine if more than onekind of rust involved, and tdontlflcatlon, rt is importantto know lf we are dealing wlth the eastern or western sBecies,or both. The study lnvolves: (r) a search for the aeclal
stage on possible alternate hosts. (Zl Inocu]-ation experlnents
on. posslble arternate he ts, uslng overwlntered teuosporese(5) rnoculatlon experiment6 on poplars using aeoiospores, 1f
these oan be found or produced artificiarry. (4) .t searih forpossible overwinterlng on poplar.

(b) Determlnation of degor reslstance of poplars in nurserles! (
ree of susceptiblLlty
I) By observations

on natural infectlons. (Z) ny means
lnocu1atlons.

of artificially controllod

Indiaatlons are that this cllsease can becomeserious, though lnstances of thls are not common at petawawa.
Studles planned for this year, involve: (l) Search for, andstudles of the overwintering stagg and prlrnary lnfeotloris, 1nthe nursery and ln the woods. (2) Inoculatloir experim.enti rorpurpos€ of studying early sFlptoms and for testlng trees for
degree of suscept i.b111ty,
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Septortg, Hypoxylon. and Cytosoora cankerg of poplar

Preliminary tnooulatlon tests will be made
on such trees as may be readyr for deternlnatlon of d.egree
of susceptibillty or reslstance to these diseases.

Ponlar test plot

The experiment statlon authorltles have
agreed to set aslde a portlon of tho Russian poplar plantatiot,
on Merldlan Road,, to be useil as a test plot. Septorla canker
ls very prevalent on these trees. ft is planned to plant out
ssmples of experimental breeding stoek on thls plot so that
they will be subjected to severe conclltlons favourlng natural
lnfeotlon, os part of the test to deternatne clegree of resis-
tanoe to this dl.sease. Slmilar test plots may be establishod
for other dlseases, or these uray be oonrbinecl"

Bllster rust of white pine

Inoculations will be nade ln order to develop
teohnlque, anil become familiar with the early slnnptoms, ir
preparation for testing experlmental breedlng stock when suoh
becones available.
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(Dr. L, P. v.

rrD?t

Johnson)

D-I,

P. alba x P. srandidentata

An entire trunk (AG-I06) represontative of
the.more vigorous P. alba x P. grandldentatq hybrlds, and asimilar trunk ( G-aT-rEFi6senEnil[F?iF6?dEE L._ eraqdi eentqte
lype, were -sent tast rirr to tir6 rurp and Fap6F 5iffin,
Forest Produots Laborato.ryr Montreal, tor tests of pulpquallty (lrog. Rept. rg/99J. Report6 on these tests recelved
from Montreal are surunarized and discussed in the folrowlng
sections.

{a) DescTlptlon of mgterlal

The tree from vihich sample G-2 was oollected
wa6 an ordinary P., grandidentata and nay be considered, asparental, 9r_ checTr- maTe-FGI-t grew reratively slowly nbeing.about 18 years of &g€r 40 teet ln hoight ana g.g iricnesln diameter at I8 inches fiom the ground.

The tree from which sample AG-106 was colleotetlwas a representative-hybrid of p. aLba x p. gran{ldentat,a whichgrew near G-8 but under cond,iti6il's-6FresE-co@tTTT6n. rtgxel rapid$, being si.x years old, 34 feet 1n helght and b.olnches in diameter at 18 lnches fiom the ground,.

It 1s considered that since these two samplesdiffered so greatry in growth rate, the tests shourd lndLcatewhether_any nrarked, pecurlaritles ln pulping guaiity night beexpected in wood derlved from abnornarrv rapfa-grofring-hybrlds.
(b) ChemlcaI anatysis

that speclmen no:i33 i:"}{il;.i}"iliuilllnlluri;"ifi';ff':";:,;;lt
Lower in cellulose than ls G-2.

Studies on the
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(c) Screen classlflcatlon of flbre
Flbre length of G-2 ls slmllar to that of aspen

soda pulp now on the market. fn AG-106 the proportion of 48-
mesh unbeaten fibre is smaller (1.e., fibres are longer and
Iess pass through the screen). Average dlameter of unbeaten
flbre is 0.020 mm, for G-P and 0.022 mm. for AG-106,

(d) Hrlp (soda) and paper tests

merclar soda n"r;ol: f:lfiuS';"ilil,,;t:gl:iir'll';13""f3'.;"3;
beattng, but lose their opacity rapidly when beaten,

rrBoth pulps are lnferlor to the dried con-
merclal pulp ln bulk, AG-106 ln particular glvlng dense sheets.
Drylng lncreases the buLk considerably, but "0,G-L06 1s definltely
less bulky 1n the dried condltion than G-2.

ItThe bursting,tear!.ng and tenslle strengths
of the laboratory pulps are somerwhat hlgher than normal for
thls type of pulp.

nPulping of the two woods was repeated on a
sma1l scale wlth sllghtly dtfferent cooklng oonditions as a
oheck. Tests of the pulp confirm tree AG-106 gives stronger
but less bulky pulp than G-3. It

(e) General Discusslon

For soda pulp, AG-106 appears to have one malnpecullarlty which mlght cause dlserlmlnation against it that
1s, the assooiated condltion of'belng stronger and less bu1ky,
The shorter, weaker fibres and bulky pulp give the desired
formatlon and printlng quarity to some of the more lmportant
soda pulp papers. It ls posslble that soila pulB from trees
suoh as AG-106 might not nreet tho standards demanded for these
papers.

\[e must not forget, however, that the ]-drgerpart of hybrld poplar wood grown ln nost sections of Eastern
canada wllL be utilized for sui.phite rather than soda pulp -and that ln the sulphite process a ronger, stronger fibre thanthat of ordinary poplar 1s deslred. We cdn state, upon theauthorlty of offloials of the E. B. Eddy Co.1 that the pro-
portlon of poplar that may be used ln sulphite pulp is ileter-
rylled by degree of wealcenlng occasloned Uy tfre wealcer poplar
ftbres; and that, if a hybrid poplar had I longer, strongerflbre, a correspondingly largor proportton of-poilar wood
could be used.
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ft may be, therefore, that in splte of its
effect on soda putp quality, a longer, stronger flbre may be
desirable in hybrld poplars generally. Further, there ts
some satisfactlon in knowlng that there is a place in the pulp
industry for both long- and short-fibre types of poplar.

PreLlmlnary work on the relation of vigour of
growth to wood quallty in Populus hybrlds was described in
Prog. Rept. 18/39. To d,ate the speclfic gravlty of core and
branch samples and the vigour indexes have been determinod,,
with some exceptions, for each individual tree under study.
Troes being studled are as foll-ows:

24
I
z
o
3

45

acteri s

F.
P.
F;
F':
f.

alba
alba
ilEA

x P. erandiden'Lq$q
x P. tremuloides

trees
n
ll
tl
tl
|l

grandldentata
trenuloide s

The method of calaulatlng voJume (use of the
cone formul"a) prevlously desorlbed has been replaced by a
graphlcal method in which a curve was plotted from a standard
volume table for aspens of given dlameter and. helght, This
curve permitted interpolation for the more accurate diameter
measutrements (nearest tenth of an lnch) used ln the present
study.

The age of each tree was d,etermlned by obser-
vatlon of annual rings ln the core removed by a standard.
lnorement borer from the trunk at 18 lnches from the ground..
Atl holes were plugged with creosoto-treatecl ced,ar dowels.

Vigour index was calculated by the formula:

Vlgour index *
age in years

Cores for speclfio gravlty studles were re-
moveil by a specially-designed., L/Zn borer at a holght of sIight..
Iy more than 18 inches fron the ground, and on the slile of the
trunk most exposed to llght, All holes were plugged as doe-
cribod above. Sections about the slze of these cores were
oollected from a typical branch on each tree for correlative
studios on branch and oore wood.
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Specific gravlty d,etermlnatlons were mad'e byi
(1) determlntne ihe volume of trirnmed, thoroughly-soaked.
.ot""-(o" Uran:tr sections) by the water dlsplacement.nethod'

""f"g u sniirll speciflc gravity balance and weighing to the
neardst O.O1 er,-s; (2) d,eterminlng dry.wgigh! of !4" cores
after drylng dveinreht at lIOoC.; and (q) calculating speclfic
gravlty 6y divid.ing volume ln cc. lnto d.ry weight in $r&il1gt

In calculatlng the correlation between_sPgcific
gravlty and vigor inder it ii necessary to treat the different
age-gloups sepirately, since the vlgor lndex of oliter trees
niy 5e gieatei Uecaui6 of a larger area of camblum rather than
of greater actual vigor"

The follorving table sunmarlzes the results of
correlati..te str-ldies made to date.

Variables Age
group

No. of
sarnples

Va1ue of r
0btatned Necessary

5/o Level
si enifi ca

f'
of

c

vlg, lnd' sP. 8r' core
rt-fltl
fr - fr. bfanoh
il-lll?

sp.gfrcofe SF. 8I. braneh

6- ? yr.
14-19 yr'
6- 'l yr.

11'-19 XT.
both

26
I

?.6
IO
55

- 0.2s05
0.2551

- 0.064?
0,5584
0.249I

0,588
0.7 07
0"388
0"653
0.5e5

It wtll be noted. that none of the values of r
reaeh the 5fo Level of signlficance, and that the values are
negative in'the ease of ffre young age group ang posttive 1n
cale of the old.er age group. No slgnlficance ts attached to
thts dlffe1ence ln Jien at- the present stage of the work'

It is beLieved that, wi-th larger populatii ons
and better cond.iti,ons of sampling, the correlation betweeo the
speciflc gravtty of core and-Uran6tr wood on the aane tree would'
atiafn si[nlflclnce. However, 1t appears doubtful that suoh
correlations wouLd be suffioientJ.y strong to permit the use
of branoh wood rather than core wood ln oorrelative stucllee
wtth vtgor of tree growth-
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This studv on the relatl'ons-h+P b-t!1??T.

rapldtty of erowth and speolli"- q1$l[ of tho resr]tlng
woocl ls very gratifylng^rn ihe sSnse of prqctlca]' breeding'

slnoe the tacE of signifl"*nT""ii"ufutioi- fttarcates that the

produetlon or 
.wJ"a-ui 

uurrorm*rir- 1;qi*growlng hybrlds does

not necessarrly imply a lie[Gr; in-ferlor product'

The worlc herein reported has been q31:fv-'faci-
ritated by the asslstance H""!i";{ ilii: n' pacman' -who 

wirr
lncorporate t[e-r"srrlts irr=i'iii""i" to-be presentect to t'be

faculty of *re-ontario .o,eri;"fiil;i io*"e6 in fulfllnent
-oi-u-"Eq"rreneni for the B'S'A' degree'
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i.EPm{Drx rprf

(Dr. c. Helmburger)

Arboretrrm. requirements fPI forest-tree breeding.

Purpose To serve as a living collection of blotypes and

-

nortioul,tural .ra"ief,ies and hybrides of natlve and
e*oii" trees and, shrubs of value for forest-tree
breeding.AlsotobeusedforPurposes.of-d,emon.
stratloi, phenologioal observationsl tld' to a
ltmitea 6xient, fdr studles of the lnfluenoe of
climatlc factois on tbe material at hancl.

T,ocallty - Situatton within a cLimatic region where econoiltlo
conditions allow the prqctice of intensive forest
managelncnt, especially reprodluctlve forestryt oT

"n"iB-ioidit:ti"e-prairtrna 
rs of eoonomic importanoe

for other Burposes.

Site - Easy acoessibillty ancL a site allowlng the normal and'

and-treaftfry gr6wth of the materlal deslreil' are
,"""nli*I.- firis v'rou1d include natural proteotlon
agalnst late spring ald early fall ,frosts, freeclom
from ariftlng 3oil-and sand, clusls, an$ noxlous
fimes. The site-Jhoutd Ue free from the danger of
flood.s, erosion, avalanohes.

Protectlon - tr'uIly adequate protection agalnst trespasslngt
-_u*ue"I,vdoriestic-an1ma1s'gane.'_vetu1n.,.|1re'^windfalli from ad;acent areas, ai.d possibllity of

add.itlonal intensive protectlon agalnst lnsects
ana-t"ngfleradication-of alternate hosts. Tacili-
tnJs ioi protection against qnow and sleet damage

ot 
-VounE fraterial, if-desile$. Adequate faollities

for" frrfgation ani artificial watering 1n subhumid
rogions.

spacing - The rnaterial is sPaced rather wldel.y; about zot x
eot at tho tlme oi planting seems to be suffloient
for most of the spe-cies under lnvestigatlon. The

dlfferent types aie set out in rectarl€Ular bloclcs
of-8;-i6, 62-, etc', and later thinned out, so that
at no tlme there ii orowding betvreen the individuals.
The size of the blocks ts, in part, governed by the
*"if*u* sizo of the species o1' types in questi'on'
at'-maturily" lhc spe-clmens shoultl bo aLloweil to
OevJfop sihe-lranch6s rt€ht down to the grouncl and'

u"pre"! their inhcrent cf,aracters in this respect
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to the fulLest extent. this lntluces early
fJ-owering, makes ctimbing and other manipulatlon
easy and.-f'acllttates stud,ies of inherent branching
habits.

ArranAernent - Care should be taken to allow for differences
Tn rate of growth an6 ultimate size, gnq shacle

tolerance, iltren settlng out the material, and' 1n l-ater
replacemeirts. Slmtl,ar attentlon to clifferences in
sfte requir"monts should be given. Ample lPace-for-
roods lri connection with erpanslon shoulcl be allowed'.

Matertal - The paterlal set out ts usually carried for another
transptantlngperiodinthenurs€IY,i.€.,^thepines
aru "6i out is- 1- 2-2 and, tho spruces as 2-2'2 stock"
fhe nore raBl d.ly growing poplais can probably be set
out as 0-1-i, wLile some other materiaL of slower
grorilth wlLL have to remaj-n for long9T PerLods ln the
nt-,rsery. Griifting to overcome troubles f,rom sucker
growth- and, differdnces ln llme and other nutrlent

""q"i""nents 
of some of the material rnay-be used't

afifrough it is generally consiilereil an advantage to
have tf,e nateriaL growing on lts own roots'

planti.ng - fn thg plantlng the usual procecture of establishing
an orohaia is folt-owed. A hole td dle ?!.the exact
location of each specimen, and as/ruJ,e ity'! laid
ou1, aft;r careful -surveyiirg and riapping. The qT' li-
nerrr alc tied on to a siake unt1l they are fuliy
established. correct and permanent labels are
verylmportant-d.etai].edplansand'mapsshowlng
the- Iocition of eaeh specimen with a1l pertinent
d,ata are of utmost lmPortoroor

Care - FuII protectlon agairnst all factors mentioned uncler
npiotectionrt. -Adequate weeding out of. ad.vanoe
growth, volunteer feproduction and, sucker growth.
Periotlic pruning of iead branches; tree repair work'

Maintqngnoe - Sufflcient funds to kegP the arboretum, in good'

running ord.er are essentlal-. Igt..better to have
a smalf but good. and, useful arboretum than a large
and negleoted one, because of lnsufficient fund's.
A co-oferative ariangenent f9r the maintenance of a
fully i.aequatc and uleful arboretu^ur coulcl possibly-
be ai'rived at if any one of the co-operatlng,-organi*
zations is unable t6 nalntain an arboretun ad'equately.
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Plantations made for the purpose of, observing. ang utilizing
segragations for selection w-orlc and_physiologioal- stuilies
ale not included in an arboretum. They can be called $+$i9-
loslcal test Btc4!g_!i_ons. or breedlng test plantations, ancl

would. include clisease garoens'

s1 lvi cur, tpt+r ! e e -t--pfe.li!a t i onF I : I -: i?"9: -" : ::lll :h:* :X., 
": 
:*:Sllvicultulel le.Fr-J+SnrarLons Iul r: uaulrD sD vsu*+v&ve

methoits thrn ptar,ting) are -661'abrisled.f?I l?:-it_l$ ::-:?l::tudiiJi-iilr "il;"i-;""aiEio"" - oi current sirvlculrurar practirce 
'allowlng for trie establlshing of 5arnPle.plots oT foT other

means of, oU"ervina-tn;-ilrfoinance oi tn6 material to be tested"
nip"rirontal shellerbelts are includecL ln thls class'
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