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Held in

NATTONAL RESEARCH COUNCIT

PROCEEDINGS OF THE TVfENIT.TI{IRD MEETING OF T}IE

SUBCOMMITTEE OI\i FOREST TREE BREEDING

ASSOCIA?E COMMITTEE OI$ FORESTBY

Roon.7Ah, Langevin Block, Wellington and Metcalfeurfawa on 6 March , 195I at 2 p.M. Streets,

Mr; H. D. Heaney, ChairmanMr. A. Bickerstafr-
Mr. S. J. Cook
Dr. W. H. Crag
Dr; N. H. Grace
Mr; J.D.B. Ilarrison
Mr. J. M. Holst
Dr. A.W.S " Hunter
Mr. A. W. McCallun
Dr. K. W. Neatby
Dr. H. A. Senn -

' IUr. J. Walker
Dr. C. C. Heimburger, Secretarv

25L. Intfoducti.on of Mr. Holst -and Appoiatment of Sec,retary
THE OHAIRMAN introduced Mr. J. M. Ilolst who since the sunmerof 1950 has been. enployed ln forest iree Ureea:.ns-.i-tt" petawawa'Forest Experimenr srarion, chark River, o"t.;-ile ippJIrtL;-il;:"6.Heimburgei to act as secr6tanv, in-ih6'absence of lr{r.-F""iiri" v'

252. llinutes

The Hinutes of the twenty-second neeting were AppROVED.

25r. Progeny of Superior Irees
The discussion of this lten (see Mln.zl+il was eontlnued. ThesumEary report-to the Aesociate Conmittee was n6t prepared. -M;.--

Holst. sussesred usins rtre papgT bt-Ei;h;1r"_ Gil-r,;";;-h,H .-igb'{,-Forest rree Breeding-alq gbnitics: ilF;iir ''te"il"iiu"ar Bureaux.Jolnt.Pubricarion N6. B)_is I bas,is-i5"-a reporr uy soiig";;-iiand picking up the details or inier""i-t,o the associate cornnlttee.
P"., 9race suggesred a eorrabolatfgo'"esurt,fi; I;-;-p"i"ri";;;;;'to the Associate counittee suitabre ior-p"urie.t-ronll The ghalrman
-s-uggggtgd the fppointmenr of a'working gbnnrittee-on-this-reF;i:*Mr. Cook stated that the Assoeiate CoF:mtttee was still ln a stateof indeterminate suspensel uecause ui-i[" abse;ce-oi-it"-"ct"iilJioverseas and no action taken since the last meeting oi-[rrir-$;;:-eonmittee. tr{r. Ilarrieon briefly outi:.nea-tn"-rrist,;"t of theAssociat,e conmlttee sinee'lts iirceptron. rn receni-y""r" the
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SUbcolnmlttees on Forest Fire Research and on Forest Tree Breeding
heve been more active ban the Associate Corsnltte.e. Dr. Heinbtrrg6r
stated that the, question of ralslng the Subcounittee on Forest free
Breediag to the status of an Associate Comrnittee had onee been
eonsidered and night again beeome aetive. Mr. Cook explained varisusposslble developments of the Associate Committee aE a result of the
Canada Forestry Act and the r€-orgonization of the Forestry Branch,
Departnggt gf Besourees and Development. In a forthcomiag-meeting
efCorrncil this will be discussed and the Subeommittee on Forest
Tree Breeding will be notlfied about the results. ft was agreed
to ask the Chairman te appoint a working eommittee for the preparation
of a report on the value of the progeny of superior trees if the
status of the .A,ssoeiate Committee will warrant this.
25b. Dr.. Cramrs report on Tree Breeding at Indian Head

DR. CBAH read a report on tree breeding at the Indian Head Forest
Nursery Station during L95o (see Appendix nAr). The work comprLsed
seLection of 9ar+eana, scotch pine, spnlee and exploratory ln-
v-estigations mToplar. In the diicussion Drn tteiunburger- statedthat strains of Scotch Pine perhaps better adapted to prairle
conditlons than t,he 6 strains found at Indian l{ead, arld growiag
on dry ealcareous soils are found in the Rressian steppes; but it,is at present not possible to obtain, sueh naterial aLiectly. North:
yest- poplar has ia former work at the Petawawa Forest Expeiiment
Station shown rather poor rooting capaeity from stem euttinge and
the use of a gogd ,rooting eottonwood- clon-e as a standard was sug-gested. I{r. Walker repli.ed that such a eottonwood has not yet beea
found and that the eottonwoods found at Indian Head shgwed ir"rypoor-rooting capacity from stem cuttings. Mr. Holst suggeetedsurvival tests with a fairly large nr:mber of strains of-Scoteh Pine
and continued work with the strains showing most promlse in suehtests under prairle eonditj.ons.

255.. Dr. Huntert rt on Breedine for Resi e to Dutch
ease

DB._HUHTEE-r-eported on the progre,ss of eln breed.ing for reslstanceto Dutch elm disease (see Appendix tfBfr). In the discussion Mr. Eolst
guggegtgd using Ulnu"q 

-.iaqoniia 
as an additional seurce sf resistincetoDuteh_e1.m.disffirrrge,rpotr.ntedouttha.tin,former

wolk with prant grovrEh horaones, ii eo-oFeration with Dr. Gr,aee,
softl{aod euttings of elu had sh6wn good iespense to lndolyl prelparatlons in rooting and the problet of veg6tative prepagitia;
in e1n appeared easier than with nost hard*ood species.

256. Mr. Mc0allunaf s report on Distribution of Dutch Elm,Disease

trry. I{cgALIIift presented a short history of the distribution of Dutch
elm disease in canada (see Appeadir ttGtt), During the diseussionit was stated that the veeFoi- of the diiease ls aot .arways the
erm. hark beetre, -as thi-s insect is laeking in windsor, 0nt.rwhererec€nt o.utbreaks have oeeurred" fhus profectioa of v6].uab16 elp
speei-aeas b:y sprayi.:rg with DDT. is not always eertain. Artlficial
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infeetlon of elm seedlings, for
resistance, is now aceomplished.
w'ith a syringe,

257. Dr. tleimburgerfs report on Breeding of White Pine pnd Poplars
DR. HErI,IB.URGER reported on the work at Maple, Ont. (see Appendlx nDn)
t*ith-breeding of' white pine and poplars! In'the diicussibir Ur.Walker
lnquired about the hardiness of t,fr-e dwarf .variety of trenblina .Jpl"found in Ont'ario as,1t possibly also could be us6d to advanatE" i;poplar breeding at his Station. Dr. Heimburger replied that tfre-
$warf- aspen is-probably a prairie biotype and a reilc from theXerottrermic Feriod in southern Ontario.- Similar biotypes have beenobserved ln MichiBARr-Minnesota, !ilorth lakota and the-iange posslbly
extends to Montana,. Along the s6trthern fringe of the rang6 ohtrenblilg aspen. it may possibly also be fdund growing ilative atIndian , Flead.

7

purposes of testing for disease
by lnJeetlon of spore suspensions

258. Mr. llols€ r s Report on Work at petawawa riment Statlon

That Dr. Heimburger be appointed to act as secretary forT95I. 6ARRIED.

MR. HOL$T is eontinuing the work initiated by several nembers of this
Subconrulittee at the Petawawa Forest Experineirt Station and has out-lined lt in a brief report (see- Appendix nEu). -Mr. Harriioor-Associate Chief, Forest Besearch Oivision, eiaboiaied'on thi6 inoutlining the piesent policy-in this resp6ct of the forestry-Aranch,
Depqrtment of Resources and-Development.- spruce breeding, [Jsi--tlgly the- needs of the pulp and pairer induslry in easteri'Canada.will be the maj.n projeet, lnd othei work will'include rraia-pil;;;
spruce of western orlgin-and larch,
259. Mr., Moorets Report on Cvtogenetics of Caragana

DR. SENN read l-repolt prepared. by Mr, R. J. Moore, of the Divislonof Botany and Plant Patholbgy, science service, Defiartment ofAgriculturer oD the cytogeneties of caragana iri co-operationwi-th Mr. 'r{arker and Dr. cram (see ^tplerrr-ITFn).
260. Menbership

The five narnes proposed for membership in this Subeommlttee(seg Mln. 2h7) were foiwaided to the council^by Mr. cootc but noaction was taken because of the present status: of tht AssociateCoamittee. F[r. Cook proniised to-forward ttie recommend.ations of
ltttg. neeting to Council" The Chairman proposed to aaa Mr. Holitte the list of members and announced thit Mr. Farrar had iubnnfit,eahis resignatLon because of studies abroad.

rt was M0VED by Mr. walker and SECONDED by or. senn,
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Dr. Archibald has resigned. from the Associate Committeebocause of retir,enent and Mr.-M. B. Davis was nominated in hisFlac,e; The Chplrman- further. proposed Dr, E.So Hopkins instead

lf^tr1^Pl"*:, aed Dr. Nea.tb.y ior- menbership: D".^ C"J"*-""gg"rt"aEhat both Dr. Hopki-ns and Mr. Davis be appbinted as memberil
!4T. Hulloy has resigned from the Associatir Cornmittee beeauseof reuirenent ?nd i; replaced by I"{r. Bickerstafi. ftl". Cook sueqest-ed the Suhconmittee eoniist of working members and tt dir-ciii;i3:--After much diseussion it became evideit that the ultimate menbershipof this Subcommittee witl d.epend on the etatus of the Associate
Comntttee and its activities- in the future" The situation needs tobe clarified aSrd [rtr. g?ok promised to bring this *iiie" to theattentlon of the PresLdent- of the Natlonal-Researeh CounciI. Dr.senn asked if. other peopre courd be invited to the meetings oithis Subcomnittee and Di. Neatby answered. that such was tfre praeticewith other Associate Committees- of the National Research Council:-The Secretary asked to be notifted bt H". Cook about the status=efEne Associate Comrnittee as soon as this becopes clarified. Mr"
Y:9"111ry reported the resignation of Dr. c.Go Rileyr-because- oithe nature of his present work.

26;.'" Equipnent for Trqe Breeding Work

MR. 
-WALK$R- presgnted a report on the construetion of an extensi.onladcler with a platfom for work in tops of trees (see Min. 2b9I anddescribed the most recent nodel consti-ueted (see ,ipe."aii-ttfii: i;was decided to publish an illustration of thd laddbi in the Minulesof this meeting, The ladder is mounted on a 2-ton truek and issuitable for the work of 2 ffi€rrr

262" Acquisition of Plant M+terial from Foreign corthtries

- As outlined in Min . zr| it was found desirable to obtainseeds and seions of exotic wtrite pines for the work of-nr.tfei*Untg"t,fl"g Japan- and Pakistan. Mr. Hariison reported that tfre nepi"iref;tof External Af.f3irg has- given a high degrbe of co-Jperation. Contactshave been established thiough the danadian tiaison missiJn.-T;k;;:wllh the Japanese lTini.stry- of Agrieulture and rorestry-a; 
-6oii;;i'

scions and seeds of rhe witd f oim of Japanese white pLne (Iid;- -

Egryi{rgTa).from northern Japan, and thiough the Higir coeti,iffio""Ior canada in Pakistanr with the Pakistan Forest Research Instituteto col-lect scions of Himarayan white pi.ne (!!nus 
"xcersii i;;;----elevations above 11 thousanl feet. The sniftnenJ- F AT E'; ;;e;by air and involve a considerable expendituie of energy. The De-partment of External Affairs very tciirdly agreed to arFinge forimqediate notifieation of individual paitafies Uy eabled Idvtcefrom the embassies so as to reduce thl timE or t,ne pircers j-n

Canada to the. lowest possible auount. These shipmeirts shoul6 alsoprovide valrrable experienee for the acquisition bf living pfini---materials from other distant parts of t'fre world for the ilo"f. oiother members of this Subconmitteeo Dro Senn mentioned the w"rLof the Cornmittee on Plant trntroduction of the nepaitment-of *g"i.-y1ltyre, which is also coneerned with the acquisition of t"re--E""as
9ltat 4lgnt, be of value in this connection. -Mr. Harrison mentioned.that the Headquarters of the F.A,O. wfff snortiy Ue-i" Ronae, whiehnight facilitate ghg acqui-stt]go of prant materiars from ft,iri.----Aceording to Dr. Iielmburger this has-been disappointing 

"-ceoify.
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261+ " Co-o atlon Between arlous nizations at
I

IvlR. BICKERSTATI reported. that Dr, Archibald had mad.e the necessaryarrangements (see_FIin, 2l+2) for the rnaintenance of the Connaught-"Rgttge disease garden for white pine, and the weedu re"e cut downthere in 1950.- Dr. Hunter agreid t6 arrange for furth# *riri"ii€.llcsrThere are now about 2000 livlqg urhite plne-of different ";i[il;-pi"ot-ed on this area and t,he ChairmEn p"opoiea trrat-; piint patirdioEiil
"hPFq inspect the noaterial. Dr.^Heinburger briei'iy--outlined thenethod' used in Wisconsin for artificial i,toculation'or iiree-pi"ot"awhite pine with blister rust, as naturil infection is insuiriiidi
l:-:"L-9ry climate vrith Indian so* e"s" M". Mccallum agreed to LooklnGo fnls matter. Dr" Neatby pointed out that a stand 6f white plne
Yery heavily infected. with uiiSter rrsb, is found on the "iperi*6"1"rfarm at Ste' Anne de la Poeatibre, que.i and trees free from disease
:l"I:^*igl!_F.o""ib1y be inherentry^iesiJtanto Drn Heimburte"-Eipiain-
:.1.tf.". exceptionally favourable iirfeetion conditions at pointe piaton
and bel-ieved the situation at Steo Anne de la Pocatibre might be--similar in this respect and wa*ant furtri""-ino""iiEaiion.:-
265, Representation at International Conferenees

DR' "H&LFIBURGER. mentioned his current work in strain tests of whitepi-ne and the desirability gf_co-operation between the t"orestry ---Branch of the Department- of Resouices and Devetopment and theResearch Division of the Ontario Department of Linds and Forest,s,An area of about 5-10 acres will be'required for test plantationjto be established during this eomlng sfring at the p"t.*ara andValcartier Forest Experlment Statioils.' Mr; Harrison stated thatareas and labour will be available for this and. promised pJsiCiveaction in thls_enterprise by the Forestry Branchi oepartnint ofResources and Developmento ' ' --E

DR. HEII-IBURGER opened a d.iscussioa about the representation of thesubcommittee at international meetings aearing ;,iih-forest treebreeding. Durlng the dlscussion it ilis the uilanimous opinlon that
:u!h representation wouLd greatly Ueneiit the aetivlttei of the --

Subeommittee by -establishiig eontacts and makini *""irg"ments forthe exchange of breeding maierials and ideas. ft *iJ iioi"t"a oul.
l-?I:Y"", that^a Federal Department wouLd not be in a pbsition to '
suppry I'uncls f or this -purpose to an employee of a Provincial Govern-mento Dro Grace asked the Chalrnan to re[r.lest Council for funa"-ft"
l*:: llll9.9: Dr'. Senn. suggested that ro.ia-usi"i-i"a""rries niEfrtarso enter the picture lnsofar as forest-tree br6ed,ing was intheir best inteiests. It vras decided to submtt a lett6r about thisto IuIr. cook to be presented to couneil at its next rheetingo

261. Strain Tests of White pine

266. of Bibe

DR. HUNTER mentioned
Dr. Heimburger. It

5

of Resist of Whlt,e ine to

previous correspondenc els desirable t,o produce a
about this matter with
sterile Ribes, hlghly
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suseeptible to r,rhite-pine blister rust and easlly propagated byvegetati\te means. Thj.s would be inter-planted witL whtt,e plne-ln test-plantations and shpuld not be distributed by birds-teLocalities where its presence might be undesirable.- SeveraLsterile Ribes hybrids are in existence that nay be sultable. Dr.llunter mentioneil a cross betw€en the Viking vai.iety of the red
curuant , which is resistant !o white-pine Slister iust, and theblack currant, which i-s highly susceptible. This cros6 had ylelded
a few plants that were conpletely st-erile but also resistant-to thertlst" He_proraised to repeat the cross thls year, using a susceptiblevariety of red eurrants as one of the parenti. ihe foithconing'
!:rbrids might possibly be susceptible to blister rust and saLtfiUfefor the purpose outlined.
267 . Effects of 2-lr. D.

MR. wAtKER bri-efly mentioned that boxelder shows synptoms of
abnormal growth after use of 2-lrD in fietds near his'Station.
Apparently this species is more susceptible than other tre.es and
shrubs in his area to this growth hormone used as a weed klller.
268" Adjournment

The Meeting adjourned at about 5 p.M,
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APPENDTX ffAtf

REPORT OF 1950 TREE BREEDING AT INDIAN HEAD

by W. H. Cram
Forest Nursery Station, Indlan HeadrSask,

As previous]Y-reported the tree breeding work at the Forest
ryy{sery Station,,Indian Head, comprises I maifr p*o;e"t",
lLJ.caragana, (2) pine, (7) spruce; and exproratorf work inpoplar.

Caragang Improvement

. ^ Thg object is to produce hybrids withtn e. arborescensmanifestingguperiorv1gorunde]r-d'roughtanocffioIlS.
As earagana has_ provelr to be the most-widely adapted an,d versatilespecies for sherterbel-t planting in the prairies, this proSeef --'has been given prime, eoniideratfon to dalen In fundaraeiiai-Jiuaies,the relationships of gged slze, cross- and s"rr-pJrlinatlon and 

- -

self-fertility to seedling.yieor have been i"n""tr[it"a.lvieJioortrees exhibiting seJ-f-steiii-iiyr. or 1og sel-f-fertifity, and-i-'frieh
$egree of open-fert,ility, are b6ing selectea for-p"ty"ro"" teets.It appears neeessary to firopagate Jelectlons into cl6nal observiii"onurseries to obtain precise- and comparable data on vlgor, feritiiiy,and phenologieal chaiacteristics o

--vegetative propagation methods for caragana have beenbriefly explored.- rL appears that softwood ciltCi"e" offer thepoq! practleal- and. economical method" seed naturif,y stud.iesindicate that seed of this- species may be harvested-15 days priorto natural dehiscence of t!e- pods r+itLout uaterialfy ifieciiie---seed vlabllity, using germination capacity as the eiiterion.
Pine Improvement

The aim of-this project is to evaluate, via open-pollination,existing materiar of six [eographic srrains- (4u""a*6n; rinni;t;- --

Germanr $i€l-ensis, Russianl Scotlfr) of Scotch'pine (plnus svj-ve6tris).astore]-iabiiityofgeed'bearing,v1abi1ityof"""ffi,,
of seedbed and.transplant seedliifs, yleld of ttr"spiar.tr per eone,and progeny trials carried to aatiirity"

Seed harvested. from all bearing trees in I9t+?, l94g , Igt+g,
!95O. and L951 is being used to obtaifi the desired information.In thls-way J-t ls hoped to select superior seedtrees for futureevaluatio}-by eontroiled pollinationl, when the desirea equip*e"tis availableo ' -

Out of 94 trees frorn which cones were harvested in ]lgt+7 .J0 proved adequate seedbearers for inel-usion in the 19[A -'a' '
germination tests. 0f these l*5 trees prod.uced, suffiJient seed_lings for trangplantlng-in rg5a, rn rgr+s, rii ;t ii;-rtiseedtrees avatrable produced adequate ieed for the rgt+g"germlnation Lest. 0f .these it wo-ul-d appear that ao*6'60 to 9owl1l- have large enough progenies for ti'lnspla;ii"s i." rg5t.
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Spruce Improvement

The principle activity of this project has been the
determination of effective methods of stratification to easure
adequate germination of seed from le species of Spruce -(Eiceapungens. P. ables. P. glauea, and P. b. alberu:Leqg) . ThltilFFoject
was fijiltiE-t,edE-194riesu1t of exprora-ory gerninatlon
punEens. P. ables. P. glauea. artd P.
was initiated in L9l+9, BS a result olfeg 4u4g4qugg 4&l L7+7 t o9 q.I vsssv va e--'

studies conducted in i947-h8 with open polllnation seed of
seedtrees. These studies deunonstrated the existence of a seed
viability problem in spruces. The solution of this problen was
given precedence over seedtree evaluationso

The results obtained with seed from 2 trees of eaeh
species stratified for two months at f1-45oF. are srunmarized (on
a^table) for reference. Results to date suggest: (1) stratification
inereased germination of seed of all species-of spruce; (2) treat-
ment applied approached the optiurrn condition for Norvay spruce
seedr Bilt not ibr seed of the-other speciesi 3) seed from
diff6rent trees of Colorado and Blackhills spruce exhlbited varylng
degrees of dormancy (see table); (l*) seedbed management is not
a factor contributing to the low germination of spruee seed
(average seedbed gerilination for 511 species was 57.7f" ef. to
62.r% in the greenhouse).

Surnnrary of the Oer-^nination for Stratified and Non-stratified
Seed from Two Seedtre f each of L Species of

eea ee on
Species Tree Stratified Non-Stratifted

Po abies
lEolwdtl
P. pungens
Tcolor?-dbl'

Po E1auca

-

(white )

PoEn al-bertianaffi

N-14
N-l5

c-10
c-27

w-421
W-lltl6

B-91
B-97

95.L
91"0

75.6
85.8

5l+,7
60.o

8.9
8r.o

2,'
2"6

6
5

L6.6
7 5,6

v.8
9.0

r.7
6.r

' /t a 4a| |Means oh.z zE'\-

Foplar Investigations

Exploration studies are in progress to determine the
rooting iapacity of prornising popiar-clones (hybrids and speeles) t
as well as- the ielationship of- size of cuttings and lVpe of
.storage to rooting. Under- prairie conditlons, a hig! rooting
capaeity is an esfential prerequlsite for all poter_rtiaL
At3triUiition and breed,ing-material" Northwest poplar is used
as a stand.ard for comparlsoao Booting tests are belng designed



n A_7n

so as.to present comparative information as to vigor, diseasgreaction, hardiness, etc. of cloneso , ,

Although favored by climatic cond.itions, the 1950tests were reduced in scope by ptpeline construction-in theexperimental area. NeverLtret6sSr-the data obtained could be
surnrnarized as follows :

(1) Two natural .hybrids -of p. deltoides (I{o,5 and No.67) which
a-ppear rust-resistant, denonstrated equal rooting capabitSr *tta
shoot development (height) !o Northwes't; while jttrii'a tu6, ?6,b4-52) exhibited equal*ro6ring and sopei'io"-s"o"til--
(2) Basal d,iameten (l-ro mr4. ) falled to show any relation torooting capacity or shoot gr6vrch.

\2I 2|f:!_the cutrings rheeled-inr ourd,oors roored, while only
,6% or. those carried-over in moist sand in the storige cellar '
rooted.
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APPENDIX '|Brt

BEP0RT ,for 1950 on Breeding for Resistance to Duteh ElmDisease at the Division of-Horticulture, Centril Explrimental
I..*r Ottawa, and on the propagation of 'uImus .*""i6*na atrhe uominion Experinentar station, Lrassomption, Que.

by A.W.S. Hunter )Division of Horticulture,
Central Experimental Fard,
0ttawa, Ont.

crosses were made at Ottawa on an enrarged seale in r95obetween U1mus aFerigana and the highly resistlnt ipe"ies U.punlla..-.-.uslng cuf branches in water in the greenhouse. l{o seed wEilE'6:Effined.fhis.nnethod gave one seedling in r9f9 and appe*rea io have 6omepromise. In 1951 it is plaaned ts make thi;'eross outdoors oo thetrees theaselves,

Under the project set up at_LrAssomptlon for the propagationof u. americanqr-cuttings wer-e colleetea huiins rblo and treated.:-as outrl-necl. Th" cuttings callused fairly well in some treatmentsbut none rooted. This w6rk *as igiin-clnaucted under ratherdiffieult circunstances slnce no 5ne had bJen ;pFi;ied to haveghqrge of the work, a?{ prop_gr greenhouse and pi.bpie"ttng fa;iiiti*,had not yet been piovidei.'HowEver, tn-octob"i; f956-M". C.E"6uellet
Yas -appointed to the staff 

"!-trAss6mption. ThLs'project and anyfurther extensien-s- of,irr_wi}r be his' sote "*"pon"itiii;i,-3i"1""FI. appointment, trrIr-. oueilet has been naking ti#;1i-rimiiiar-rnrtr,the w-ork done eisewhere on the subJect. He will_ eontinue theexperiment laid down in the originil project outline and, in orderto speed up the-testing of supposedly'reiistant U. aneri6ana t,"e.she proposes to 
^begin 

tle. propagation- of several il?E-tTEEFT'ybttdding or graftitrg. Thi; wi,uia not be an economie nethod from
!h". "g3ldpoilt, of fhe nurseryman, but it wili "".[i"-a stock rooe Dul_rt up for artificial lnocuiation tests.

?he facilities for conducting_ thls work at LrAssomptionwill be much improved with .tttg comfiI"tion this 
"prtrii-oi-a-sfecrarpropagation greenhouse whieh is at present under'"onEt"uction.
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APPENDD( norr

DUTCH EtM DISEASE

by A. W. McCallun
Division of Forest Bielogy
Science Service
Department of Agriculture
Ottawar Ontario.

Duteh elm disease was first found. in Quebec in l9l+t+ and is
now ftrmly established in the valley of the St.Lawrence River from

the city of Quebec to Montreal and up the north shore of the 0ttawa
Biver as far as Argenteuil County. In 1950 there was no lmportant
extensioa of the infected area although diseased trees were fou,nd

for the first tine in 4 countLes towards the International
Boundary.

In Ontario a single infected tree trras found in Prescott County

in 191+6. In 191*7 no d.isease was for:nd but in lgle$ there v,rere l_a

cases in eastern Ontario. None was found tn 1949 but in Ig5O

infected trees were lscated in 9 counties from the Quebec border
to Windsor in Essex County. In j of the 9 counties onJ-y a single
affeeted tree was found in each but in Essex County 9l infected
trees were discoved in windsor and vicinity, Evidently the
origiFal infection there had oceurred some years ago. A total_
of 106 lnfected, trees were for.rnd in Ontario last year and

arrangenents were made to have them all rernoved, The reason

for the sporad,ic and widespread seeurrenee of the disease so

far from known sourees of infection is not apparent.
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Report

APPENDTX FDW

for 1950 on Forest Tree Breeding at Hap1e, gnt.

by C. Heimburger
Ontario Department of Lands and Forests
Southern Experlment Station, Map1e, Ont.

,il.former years, leen.divided into three main proJects:(ii1 poplars, and (iii) arboretum.
The work has. as(i) white pine,

White Plne As in former years the main efforts in this projeet were

-

concentrated on the assembling of breeding rnaterial-s anA thelr test-
in8_qn4 evaluati.on. The conpl-etion of tfre greenhouse constructionin 191+9 has for the first time allowed its f;11 use for grafting ofvarious white pine in 1950. A method was developed to tf,aw out-
-potted pin_e_ stock stored in coldframes outside by means of an electrleheating eable, ?he material was then brought lnto the greenhouse,
forced to_ produc-e lew growth and grafted a6cord.ing to nndthods alr6adywelL develolied dFing previous yeirs. after grafiing, the plants
wer-e_ placgd in closed frames lnside the green[ouse ail left'thereuntil uni.on of stoek and scion was accompllshed" The followingtable illustralgs the progress of white irine grafting since lt;beginnlng at this Station--in 19ll23

Season Clones Plants SuccessfuL grafts at end of firet Buramer
erafted grafted Noo f"

Spring l9l+7
FaIl LgttT
Spring 19&8
Spring L949

5
1g
l2
2t

r47
380
289
,56

92
L62
151
187

2t7

6t+16

47%
5zf|
,2%

L2

I

yas rhus o""."yil3 E;:ffIr'ff':il*i tf,3 ;;xr:ff1":$"ffrt:"lli3':"1.to improve the quality of the rbsurts. rri t,rrrs-way much nlw andpromising naterial has b€en.assembled" The seionslused have been
recei.ved mainly from the following sourcess

Highland Park, Boehester, l{.y.
Arnold Arboretrrm, Jamaici plain, Mass.Institute of Forest Genetics, piacerville, Calif.
Dr.. A. J. Riker, Unlversity of Wiseonsln,'Madtson. Wis.
Dr.. trl.R. Hirt, College of Forestry, Syra6use, N.y:

In addition, scions have been colleeted fron all the trees in theplantation at Pointe Platon, Que., and from atL the trees seleeted
LghT and free from weevilfing -in fhe plantation near the watertower at Midhurst, Ont.

Some seedl-ing lots of western white pine and pinus flexilis in-ocu1atedw1thb1isterrustintheraitof194@rfirst
year {n _the seed beds, _were transplanted in th6 spri.nfi of 1950 andshoned:blister rust infection. It has thus been |ossfute aeiiniteiyto lnfect seedlilgs during their first year in th6 seed beds. ThefalI weather of 1950 was very favourabl6 to infeetlon with blisier
ryst and all pine grafts suitable for thls were inoeulated. Theplantation of black currants established ln th€ nursery to provide
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inoculum showed very heavy infection and a lath house was construct-
ed over some of it, to preserve infected leaves for fa1l wgrF: This
was quite successfuffy iceonplishedo A small plantation of black
currants was established at,the bottom of the ravine in partLal shade
on a cleared spot, to provide inoculum for infection in the future,
when dry faIl ireaf,her-destroys most of the currant leaves ln the
nurs €ff o

outside grafting, developed in 1948 and perfeeted _ig
Lgt+g, was now used foi mass piopagation of some Mugo pine and Japanese
red iine (Pinus densiflora),-which were grafted into a plantation
ofSiotch.@inthefa11of19lr7.ScionSwerea1so
collected irom some seed,Iiags of Pinus cembra growlng at AngUs -a?d
sueeessfully grafted into the croFnTft-uature white pine at thls
Station. It fs hoped, in this wayr to investigate whether Burbaakts
method of inducing'eaily flowerlnb'of seedlings by grafting-theu into
eror"" of trees oF fto*6ring age, can be applied to wtrite -piae "3drelated speeies, The nethod of 6utside grbfting developed here is
gradually' receiving wide recognition and-has been used successl"fly-
For graff,ing other-pine speciJs in Sweden aud Galifornia, and is being
found superior to the raethod of bark grafting used previously.

The experiments with outside grafting ln t!t* fallr.start-
ed in 19b9, gave some valuable results. It was found that outside
graftlng'drlring September is unsuccessful. Graftin-g- during Octobert
ihen eo61 weatf,er -sets in, ls quite feasible with wtrite-Pine. It was
also possible to graft naia pines in 0etober, Fgt only if one-of the
partn-ers was a whlte pine. thus, it was possible to gra.f!_white plne
bn Scotch pine and Mulo pine on white pin-e in 0etober, while-grafttng-
of Mugo piile on Scote[ pine was unsqccessful. This last graft-succeede
very Easify in the spriirg. The findlngs were inrnediately applied.to
fali graft,ing on a fiirfy large scale of scions from selected western
whlte plne received from British Colu-uabia.

The hybrid white pine seeds obtained $. f9fr9 were 
-so'wnin pots in the grebnhouse, using acid sand of granitie origin for

covbring the se6ds, to pr6vent damping off' The pots were later
placed In a coLdfr6sre f6r cold treatment during- the winter and
i,tre seeds geruainated pronptly in the spring. The eeedlings w-ere
transplant6a into a s-eed Led- early in July when current grorth was
about finished" This, in conbination with watering and shadiog_ 

-after transplanting, 6tiurulated new growbh and nost of the seedlings
il;d;";a ""bitt"" s5i of shoots, *d iow have the appearaBie of 2/o,-staek.

The artificial hybridization undertaken r+ Lgl+g in-the
plantation at Pointe P1aton iii QueUec yielded some ,OOO supposedly
irybrld seeds" Thls is rhe first tine that hybrid y!+t" pine seeds
hive been obtained with both parents resistant to blister rust. ,

Artifieial hybridization was continued in I95Q using the very
vigorous white pine ln Harrison Park, 0wen Sound, ?s_female parents'
Pollen was eo1lbcted previously fron some IeIy B!-od Pinus excelsa
and P._Eguce in Highland Park, Rochester, N.Y. These crosses have
prevT6-iffieen foind quite f6asible and-yielding very promising and
?igorous Lybrids, and were now repea!,ed, using palents of differeat
origin, to study'their eombini.ng ability" Some of the- pollen
collect,ed in Rolhester was sent to Idaho, to be used there on
western white pine, Po1len of white pin6 was agai.n collected during

o



hybridization work in 0wen Sound
there on western white pine on a
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and sent to California for use
fairly large .scaIe.

The expe-riments in the falI of 1.949 in potting white
plng transprants to be used as stock for grafting, lnto virious
kinds of pots were decidedly in favour of-using eiay pots, in thefuture. The different klnds of paper pots did.lot Stind up in green-
house forcing and their use has been discontinued. The exierin6ntin strangulation and partial girdling of young white pine to indueeflsrering was eontinued" Thus far, floweiing-has been iregular
and with no apparent beneficial effects of t[e treatments ai eompared.to the untreated eontrols, Grafting on suitabLe stock followed 6y
r9o!. pruningr appears more promising with this species, and severilo1'the young grafts again flowered abundantly in J-95O.-

Several seedling-lots of white- pller_of different originn
were sbipped to the nursery in Orono, which-kindly undertook tot'ransplant and maintain them until r6ady for setting out in plantations.
This material was tallied and measured iater in the*sumrner.

The breeding work with white pine carried out at thisStation has now grown to such an extent and produced sueh resultsthat it begins to recei.ve international reeognition. In reeent years
we have had visitors working in the samg fiefd from the United Si;ates,
Swedenr -France, Denmark, Norway and Finland at this Station and havereceive9 ?aly favourabl6 conmeirts on our achievements, ft is especiallyour method for ogtside grafting and other propagation teehniques'that
are being adopted elsew[ere" [s the col1ei:ti6n-'of breeding daterlals
grows and is being evaluated for its resistance to blister-rust andweevilr i! is becoming of increased interest and value to otherworkers also. An exehange of scions of the most valuable clones forthe purpose of testing and evaluation on a mueh wider scale than itis possible herer -is gradually deveroping, chiefry in eooperationwith the Bureag of Agriculturit Administiation of-the U.S: Depart-
ment of Agriculture"
PoPlFr' 

. The aim of the poplar breeding project is the acquisition
and testing of cottonwood hybrids for usb in windbreak pldntingin southern 0nta"|o, qrd thi: prodr.rction of aspen hybridi adapt6dto the elinrate and soils of southern Ontario ind eisy to proiragate
frorn stem euttinge. Recent requ,ests fron wood. using inauitriei forpoplar material suitable for piantlng in southern Oiltario have .giventhe work new impetus and the accelerited propagation of varieti'6s
on hand has been the inrmediate result theieoi.-

Some of the most_ promi"igg cottonwood hybrids acquiredreeenlIy are the so-called Black ltaLian Hybrids pr6duced by'theInstltute of Poplar Culbivation in Casale Monferrato. Unfortunately,it has thus far not bggt possible to obtain any poplar cuttings frbmthere in a livlng conditlon, beeause of transp6ri,ation diffieill-ties.
Through- the Britl:sh Forestrli _Commission it hab, however, been poJsiUteto obtain cuttings of some bf these varieties after they have Le".tsuccessfully introduced and grohrn in England. More sucir material
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was received in 1950 and. is being propagated as rapidly.as possi|l",
as lt seems to Ue-6xceptionally ieif iuited to our growing conditlons.

In work with the aspen group lt has been possible Fradually
to assemble a fairly large coll6ction of silver poplar Eaterials frolB
s""*"if pirts of iti natfv"-ar,a cultivated_ range- in Europe. .Material
is oow at hand from the United States, EngJ.and, Dennarkr flwedenr,
F"r""a, czechoslovalia, Hungary, I!*ly.and spain. .Most of this has

been propasat;e-;i-t;-; ;;1il;'rialing" it posiible. to start a fqillv
.o*p"'"Ghsio" rooting "qp".iiy-qqst 

from item cuttings' A nethod-
has been found i""-"Epiai' Uuilaing up stock of this kind' b{. grafting
it on vigoro""fy g*otniog ispen sucEeri. Instead of bark grafting
usea 

-forilerly witi' a raf,her'low percent of take and restricted to

" ""f"tio"1y'"ito"t, 
period in tt_re sprlng, eleft.grafting has been

tried. and. wiiii "*cbu"nt results.' Th; percent-of take has almost
i-""[i6a-i"a'-itre wortcing p""iod is much lbnger. As an exasple, it
has been possible out 6J'"-ftanaf"l of scioils received from Czechoslo-

"*f.f.l-io'U"ifa-up 
niterial yielding over 800 cuttlngs fron-side-

branches alone in, one grow'in! season. Following the pro$ising
results of Uuaai-"g i" lgtng, i"w budding material was collected

""-"-iiirfy farEe"scale- ai'Harvard Fsr6str_ylgre I sood collection
of native isp""! fron a wide range of localities is available. Two

;p";i;; of-Ci.i"ese aspe-n, P. tom6ntosa and P. adenopoda, were found
growinginRochester,N.Y.@"gn9t?ffiffi.j.neorporated
f* oot-coIlection. Scions'of a iew form of triploid aspeS fron
Sweden were *i"o received. This clone does not seem to slow down lts
E"o*tfr in our-"fro"i:a"y ifi^iie and promises to beeome- a very valuable
introduction. Work witfr induction oi early florrering by using the
araif variety oi ii"*Uling aspen oecasionaLty found in southern
O"i""iol. i" 6"einning to ii-*fh tangible resuits. In the spring. of
lgtrg 

"o6e 
scioili nad6 of root suckErs of Folish aspen welg grafted'

into the crown of such a d.warf at this Station. During^191+9 the
*i""iii proaneea j""""if*;-;;"ker-like growth. In^f950 this changed
into an adult-iyp""Jf follige and flower-buds were forned in the
axils of some l-eaves, It i3 **p"cted that more flower buds will be

iormea this year and it thus beiomes possible to induce flowering

"i-*"p"" s""["" materia]- in ]-years" The dwarf aspen variety was

os"a-iulte *xi*oiioely in Uo6aine experiments on various kinds of
;;;"d;oplar coitiogi, in order to_irroduce small trees for top
graftin! in the futuie, to ind.uce fl-owering of varieties found
desirable for breedingl poltow"ing the exailple of workere at Harvard
University, a variety"of b;k;i-ffillow, Sa1ix pPrPurea, .was propagated
and buddeh'with dwari aspen in a frrrther attempt to produce dwarrlng
stoek for fLorrrering induction purposes.

poplar hybridization was again r.lndertaken on a fairly
large scaler-Gi;a *o"iiy pol]en of EuFopean--aspen received by air
*iii on trefibling-aspen hni siLver poplai. Unfortuaatelyr nosl---
oi th* potlen wad spbiled in transit and produ-ced gn-Iy-a very rew

""*ari"bu, The nosl successful eross was lrglbar c;!lI:'--0!!15
x albe Czechoslovakla and F. alba C.E.F. Offi'T (gIEg x, sra"dix albe -Czechoslovakla and P. alba C.E.F.Qttawa x tgDS x,granqa-
a"tffit) Rosedale golf erouffiEe maLe parent of the.Last cross
ffiiceptiona11}vigoroustreeofgoodformand1sbeing
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propagated for use in test plantations aLso.

#Igg. After much-administrative conversation extend.ingii_-.---_----through several^years it now appears that land necessarSr foF thethrough several- _years it now appears that land necessarSr foi theestablishment of an arboretum ab outlined ln previous rbports, wlnot be available at this Station. Therefore.-the acqui.sition'of
esuaorl-snmerlr, or an ar0oretum as outJ-inect in previ.ous reports, w111not be available at this Station. Thereforer-the acqui.sition'of
seeds and other plant material of different tree sBeiies has beenrI. prafiE rflaEer]-aJ- oI (ltllerenE Eree spec].es has beencurtailed and efforts are now eoncentrated on the building up of a

o
breeding arboretum of white pine and poplars. Huch poplai *iteriifhas now reached the size for- movj-ng it into an arborbtirn ana an areahas been found for this. Much neil poplar material as well asseveral white-pine grafts !{i11 also iequire land. for setting out inthefutureanditishopedthatanaredcanbefoundforthis.

The experiment in partial girdling of red pine to induceflowering in a plairtation in Vivian Foiest ha6 been eoirtinued. Thegirdled trees again fl-owered more abundantly this year than theuntreated controls and the frequency of tre6s with- flowers was
again greater among the treateci trebs than anong the untreatedcontrols. Several grafts of l{ugo pine and Japanese red pine on
Scotch pine were made for the purpbse of inveitigating their valueas dwarfing stock-for red pine; to induce flowering in young graftsof this and allied species.
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APPENDIX ffErf

Report of the Work at Petawawa ]9SO-5]

by Mark llolst
Fbrest Geneticist
Fetawawa Forest Experiment Station
Chalk River, Onto

Most of the work at Petawawa Forest Experiment Station,
has been concerned with maintaining. the material already on hand.

and preparing a report sunmarizing the work done in the past years.

As the futr.lre work is to be eoncentrated. on spruce breed.ing,

seed from approximafely 75 single trees has been eellected, nainly
lnside the boundary of the Experiment station, to stud,y the

variation in growth vigour and within the biotype. Z/L a.nd

2/2 seedlings of Norway spruce and, wlrite spruce were picked

ln September for grafting of douiestic and foreign material
in the spring of 1951

Plans have been naade for the building of a propagating

greenhouse. Hain efforts for the time being will be concentrated

on building up a collection of good trees from many biotypes.

Plans have been made for the locati-on of stands and single trees

of superior growth vigour.

Consi-derable naterial has been exehanged with Denmark,

Norway and Finland. From these sources the Station expects

to obtain seed and scions of 3. sylvestris, Picea able,s and

Lart4.decidua orlginated in eastern and south-western Europe

but now grown in provenance experiments in Scand,inavia.
I
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APPENDIX ilFil

Cytogenetlcs of Caragana

by

R. J, Moore- Division of Botany and Plant
Pathology, Science Service, Department of
Agriculture, 0 t t a w a, Ontario.

, During the past three years a study of Q4ragaaa has been
undertaken with rdgard io determinition of chr6mosofreTffir, taxo-
nomy and hybridization experlments.

The Caragana collection in the Dominion Arboretum has
been enlarged bylffiraised from seed obtained from as nany
foreign sources as possible. Chrounosome number of the pLants has
been deterrained and as soon as the plants fJower, the identification
has been verified accord.ing to the treatments of'the Russian botanists
Komarov and Pojark.

Determination of chromosome number has resulted in the
1'e]l.owing_species being established as a dlploidr_ (29+ 16): C.ambigua
Stocks, C, arborescens La.m. (a1so the varietles'lorEereii K6Eh-
1,'lruura 'ffieroJ-la rauscn anq severar E6Frcnrttrrar
ffionsJ i'. affine. c. boisii schnei<ier. c.chamiaEu
Lam., C. conlffi-Bffifif g. den6a-I6EliE decorticansEGllEil
Q. fTutic=osa_ Besser, 

_ 
C . jubata Poir. , C , maximowic ziana Kom. ,

9l mEFop4la Lam.' (5ever-FAl-ari eti6s@re tef,raploid,
4- J2, C. frutex Koch (several var,)and C. spinosa DC.

Crosses involving the species arborescens, frutex, maxim-
owi.cziana, aurantiaca, boissi in most combinations hatie been ittempt-
ed without success. It appears that the elearly defined species
are genetically well isolated and that interspecific hybridization
is not a promising line of research in this genus. Some intervarietal
arboreseens erosses have produced a few seedlings which are yet very
small.

Considerable tlme has been devoted to a taxonomic study,particularly of the spe-cies related to C.arborescensr-i.e. C.boisi!,
C.fnu-t,icosa.C.microphyr].a.rntermecirEffiE]1?6commot.?fr-E-
seemsEubEnr@ (suspecred natural hybrid) and
izoisiiandperhapsfffioretnanvarietiesoiC.arborescens.
Efry-plants receiveffious sources as C. pyg&aea ffi
ideatified as C. aurantiaea Koehne. These reFeffiies are
easily eeparatEl--
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APPENDIX NGN

EQUIPMENT FOR TREE BREEDING - TADDER

'John Wal-ker, Superintendent,
Forest Nursery Station,
INDIAN I{EAD, Sask.

?

Ideas concerning a suitable ladder were submitted on
March 11, r95o, to: - Renfrew Light Alloys, Renfrew, Ontario.tetter was passed on to: tintet Metal Industri€sr Limited, Renfrew,0ntario.

Reply,was recei.ved tr arch 12, lgi}, from Lintet MetalIndustries Linited, requesting further informition on certain require-ments. A sketch was submitted by this firur - exhibit,. Advice of&Ir. J. L" Thompson, Agricul-tural Engineering Division, Experimentalstation, swift current,, saskatchewan, was sought. r <iuotb fromhis reply:-
]i I- hbve gone over the letter and the drawing from the Lintet
IvletaL lndustries Limited very e arefully, and it would aeem to methat this type of a ladder would do youi job qulte adequately.tt

. Mr. thompson suggested more overhang to alLow the basketto reach the work+g-qrea at-al-l tines. tle also reconmended a trapdoof to cover the ladder well in the floor, and a safety chain acrbsstF" gaP_in the safety rail. With these imfrovements he-recornmendedthe ladder for trial. After a trial some ihanges may have to be
made

' These suggestions and others were forward.ed to LintetI,letal rndustries Limited. rnforrnation was also sought on:

1) mean-s of raising and lowering, and extending the ladder byw'indlass, etc.
2) whether lt could be equipped to revolve on its base.

v) the posslbility of mounting the ladder on a tractor.
Information was supplied in answer to these questions

on June ,Oth, r95o. Answers wbie in the affirmative with oneor two exceptionsl €rgr Maximum angle 7o"; equal to 17 feet ofan overhang.

tadder base can be revolved to allow basket to covera eircle J2 feet ln diameter.

Platform slze V feet square.

Maximum height from platform h5t 5n.

Maximun static load capacity J00 lbs.
Collapsed length Zl+t .
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Mounting area I L/zr diameter cirele.

Weight - not including swivel base - L55 Ibs.

Ouotation submitted follows :-
a) Special extension Ladder model X-8r18 5bt long

, - 18r trussed secti.ons - $550.00

b) Steel swivel base, equipped with ball bearings and
lo6kirie b6vice $265.00

Total $815.00

Note: Ladder to be attached to fl-at platform of 2-ton Ford truck.

0n Ju]y 2?, jg5}r 4D order for this ladder was placed
with Lintet Meta1 Industries Limited.

Ladder rrras two-third.s completed November 2Lr 1950. Tests
were to be made before shipment, The- l-adder had exceLlent rigidity
fore and aft, but exhibited some lateral flexibillty. This was being
eliminated "

Mention was made of a ladder 5l+ feet Iong, ln six
seetionS, whi.ch was conStrueted for Mr. Heaney, F.E.S.r Petawawa,
Ontario.

Reply to our latest enquiry dated Febnrary 1, L95J.t
has not been received.
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Mr. H. D. Heaney,
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