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NATIONAI, RESEARCH COUNCII.

PROCEEDINGS
of the

Fifth Meeting

of the

SUBCO}/E{ITTEE OJ\T FOBEST TREE BREEDI}G

Held at the National Research laboratorle$, Ottawa,
B Apri1, 194L.

Present:

Members: Mr, w, M. Robertson (lcting Chairman)
Dr, N. H. Graae
Dr. C, Heimburger
Dr. J. G. Malloch
Mr. M, B' Morison
I{r. C. G, Riley
Dr. H. A. Senn
Dr. I. P. V. Johnson (secretary)

Vlsit ors:

Mr.
Mr.
Dr,

J. !.
A. J.
T It/t

Farrar
Skolko
-qwaine

59.
lvlinutes

The minutes of the fourth meeting of the Sub-
committee on Forest Tree Breedlng \ryere read. and
approved. without change.

60, Dr, Johnson reported on the recommend.atlons of
Report on the Specla3. Cornmittee on Project Organtzatlon
projeot (ntinute 55, Fourth lvleeting) which met on lL December.
organi- !9+A, The Special Committee decided. that the Pro-
zatLon jeot OutLtne lrevlously reaonmended (see Append.ix A.

Proceed.ings of $econd Meetlng ) should be rnod.lfled
to take the form set forth in Appendix B of these
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61.
Report on
breed.ing
and
related.
work

Proceed.ings. Further recommend.ations of the
Special Com.m.:ittee respectlng outlines of ancl
annuaL reports on individual experiroents axe
represented. by the instructions given ln Append.ix
A of these Proceedings.

Dr. Johnson surnmarized. his activities during
the winter'nonths, which included work on controL
of darnping-off in the greenhor:se, and studies on
the reLation of growth rate to wood. quality in
Populus hybrids. Reports on these may be founcl
IV-Z-I and III-A.1) in Appendix C of these
Prooeed.ings.

Dr. Johnson stated that interspeclfic trybrld.l-
zation in Populus, carrlecl out in the greenhor:se
durlng the winter had been very suceessful. It was
consid.ered, that the favorable results were in a
large d.egree d.ue to the environrnental eonditlons
provid.ed for the detached. branches, Branches were
oollected in January and, early February, set injars of water (frequently fLu-shed out ),'anCl plaoed.
ln a greenhouse controL room having a daily tempera-
ture variation of from 50o F. at midnight to ?Ob T;at noon. The room was kept velT humid by keeplng
saturated peat on floor and. benches.

62. Ivlr, Farrar in outl-ining the propagation experi-
Report on nonts at Petawawa stated that the-results of conr-
vegetatlve pleted experiments are to be found. in reprlntspropa- already d.istributed. (t tist of, these reprints lsgation at glven in Appendix E)" He also stated that current
Petawawa and prospectlve experiments atre covered. by the out-

lines given in Append.ix C.

In a brief sunmary of his work during the past
year, Mr. Farrar saiil that the vegetative propaga-
tion of Norway spruce has advanoed. to the point-
where the method s worked out could be satisfactorlly
appLied. to practlcal propagation; He believed that
the same couLd, be said., with some reservatlons, of
the work on whlte spruce and. whtte pine. 0n the
other hand, vegetatlve propagation ivork on basswood,
poplar and. birch was consld.ered to be stil1 very
nuch in the experimental. stage.
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65.
Vegetatlve
propaga-
tlon

general

64.
Report on
pathologSt

66.
TIood,y
specles at
Donlni on
Arboreturn

6',1.
Su-rnmer
meetlng

65, Dr. Heimburger orrtllned. the work on plant
Petawawa lntroduction and strain testlng carried on atnursex? Petawavra. The resuLts of thls work are given ln
materlaLs Append.ix C.

Dr Heimburger also sunonarized his rvork on
vegetative propagation ln Populus, He stresseii the
need. for experlments on rnethod.s of heelir€-lD, a
polnt upon which Dr. Senn was in complete agreement.

6.

Dr. Grace dlsoussed several fund,arnental"
questions relating to the nork on vegetative
propagatlon, One of, the more interestlng of
these problens has to d.o wltb the factors rruder-
lylng the hlghly beneflclal effects of Al.fred peat
on rooting" This peat, whioh is of sed.ge of,Igin,
is far superlor to other peats trled in the
vegetative propagatlon work. A special stud,y is
being maile of the factors involved.. 0ther questions
brought up by Dr. Grace werel the greater efficlency
of outdoor beds as compared to greenhouse bects in
prod.uolng rooted cuttings; and, the matter of growth
forrn (branch-like or tree-Like ) of rootecl oonifer
euttings. fbese problems are also recelving spealal
study.

Mr. Ril-ey, after refeming the meeting to the
report given ln Appendlx D went on to summarlze sone
of the more lmportant results of the pathologloal
work during the sumrner of 1910. Observatlons were
continued. on the diseases oocurring naturally on the
breedlng material at Petawawa. Artificlal lnocu-
lations were mad.e but the results were not entlrely
satisfaetory. It was felt that the inoaulation
technique oould be perfected and the u'ork continueil.
The pathogene causing the leaf rust of poplar was

{efinltely established as beirg Melgmpsora rnqdusae
Thum. -- the aecial stage of which occurs -on larch.
It was proposed, to lnvestigate whether or not this
pathogene ooulil complete tts life cycle on the poplar.

Dr. Senn reported.
0ttawa, had durlng the
10, 000 additlonal rvoody
anil varieties. Details

that the Dourlnion Arboretum,
past two years obtained, some
pLants, involvLng L665 species
are given ln Appendlx F.

It was ilecid,ecl to hold a Summer neeting of the
Subcornrnlttee at the Petawawa Forest Erperlment StatLon.
It rqas further agreed. that the neetlng should be held
concurrently with the Summer meeting of the Donlnion
Forest Servlce.
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Mcmorand.um to:

A-PMNDIX IIAII A-1.

tr. P, V, Johnson,

Seorete,ry,
Subcommittee on Forest

Tree Breciling,

I am enclosing instructlons, d,ecid.ed.
upon at fccent oonferences, for out)-inlng'the experL-
ments ooml.ng und.er the subcomnittee on F-orest [rEeBreed.lng._ rt wirl be noted. that hea.dings havlng to
d'o with classlficatj.on nurnber, tit1e, etcl, are ti bestand.ardizeil, vhire herdings 6oncerned. tn '6tre aotualwriting-uB of the experiment ere to be d.eclded. upon bythe researeh ',vorker himself, The parenthesized
statements fol-loiring the headings ar6 glven to proviilo
an example of a oompleteil forfil.

wr* be able rt"t"H*lfn31, llfi:".Hu":iiffiin"g;:fi:",,
a1L- importalt experlrnents to the seoretary beiore theSprlng meeting, whlch rvl1l_ be held early in April.
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(Form to be foLloved 1n writlng
outLines of experlments )

up

CI,ASSIFICAIION

CI,ASSIFICAgION

NIIMBER I

$UBJECf:

( rv-A-l )

TITIE OF EXTERIiIiTENT:

SC}IEDUIE:

CONDUCTED BY:

Norway spruce
Alfred peat )

of
to

(Cornmenced, May, 1940, finished ----)

(tr.L.Farrar and N.H.Grace )

OBJECTIVES

METHODS

ESUIPIIENT AND MATERIAIJS

RISULTS - to be fiLled i.n at completlon of
eTperlment sinee annuaL reports
will tnke oare of resuLts durlng
oourse of experiment* )

(Vegetat ivo propagation:
stem cuttlngs)

( Response
outtings

(ltre above headlngs are to be stand.ardlzed..After "Classiflcation Number'f glve: lhe Foman nrr,arber of
the main divlsion, as IV for Vegetative rropagatlon; theletter of the subhoadlng, as A f or sten cuttrngs; aird, the
Arabia number of the experirnent, es L for "Response oi
Norway spruce outtings to /r1fred. peat. " Numbers of
exBerirnents wilL rtrn oonsecutively uniler eaeh subheading.After rtcrassiflcation subJect" narne the main dlvlsion and,-
subheadlng concerned. )

(It is suggested that the experiments be
written-ug_uncler a sysf em of adclitlonaL ieadings slmllarto the following:



o

o



1. General 0utl,ine

I. Breedlng -
II. Genetics and. CytoJ-ogt
III. Tfood Teahnologr
IV, Vegetative Propagation-
V. Pathology
VI. Entomology
G. General

APPEIVDIX ITBI'

Classif,ication of fnveetlgations, Sub-
cornrnittee on Forest llree Breedlng

B-I

Dr, Johnson anil
Dr. Heinburger

Dr,Johnson and Dr. Peto
Dr. Johnson
Dr.Graoe, Mx. Farrar.
Mr. Rlley
Dx. Atv,iood

2. Main Dlvlsions and. Subheadlngs

L Breed.lng
A. SeLection and breedlng general
B. Ilybrldizati on
C. Prod.uction of polyplotd forurs
D, Nursery tests
E, Disease garden tests
F. Pl-antatlon tests
G, Beforestation and afforestatlon
Z, General

1I. Genetics anil CYtol-ogy
A. Inheritanoe studles
B. Cytology of lnd.ucecl poLyplolds
Z, General.

III. illood. Technolory
A, Histological studles
B. PhysicaL tests
C. Chemica-1. analyses
D. Pulp and paper tests
E. Experlmental manufaoture
Z, General

IV. Vegetative ProPagation
A. Sten cuttings
B. Boot cuttings
C. Grafting
D, I,aYering
E. Developfrent of vegetatlvely propagated naterlal
Z. General



a

o
ii



g.

B-2

V, Pathology
A. Poplar
B. lVhlte pine
B. General

VI. Entomologr
( no subheaillngs

Outllnes of Experiments

OutLlnes of experiments oonlr€ uniler the above sub-
headlngs are given ln Appenillx C.
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C-f..
AFPENDIX ttCtt

Rqpont on Breeitlng and, Rel_ated. Work

CI,ASSIFICATION NUMBER: I-A*1 ( I-E-A-I*}
CLASSIFICATION SUBJECT: Bneedlng: eetreetlon :and. breed.lng. general.
TrrLE 0F PRoJEcrf Etraln testlng and eerectlon of spruee.
SCHEDUIEt Commenoed spnlng l.ggb.

CONDUCIED BY: C.Helmburger and Entomologlsts.
OBJECTIVEg

sr ExsE* rg,'"H;'liluoi5'il:3'l:";5 #itil; ?il3,::"ol:r:ffi:i'orsuperlor blotypes for purposeer of lntenslve slLvlcul-tune l.neastern Ontarlo and. eliewhene, and. for breedlng pu"pos€Br

T{ETHODS.

curtlngs or rno*ilt:llgd: o+33li"l"oln3n3u#;:li;r';;T"i;:$"31u
growth trate anil-growtfi form, _rol.id.aptatlon to exlstln[-oiior"i"and. soll, cond.1tlons, suscepflbtlliy !o ilse"ses, ara-rillunies bylnsecte. Se1ectlon'of sup-erlor poiulatlons and. cLones ior runtfrertests in pLantatlons estabLtshed^fbr thrs purpoe€o

EQU]PMENT AND N/IATERIAL$

I?t e* lir'o" ^olEiSiI{' 3i"}; ;13'?ll;".i?: :l':: t"f, iI,ilfi:;t nHnS'

malntenance of- test prantatl04s, weEd.s anticlpated. one yeai: 1nad'vanee and, subnltted to the suierlntendentn p-etawawa F.E.sr
RESUITg

o r the p e rao,"*"tFll3.!'rii E*, *:l r'E?lifii'j"A"i"o]SlJfil t;:o#t:"3fr
nursery work thene. Data- on cLones are kept on lndex cardi.

Bummary of Frevloue Work:

( x Cl-aselflcat1on nurnbers glven 1n parentheses are thoee of theDonlnlon Forest Senvlce"or Ueparfftnt oi-Asricrjr iune whl"chalso apply to these proJects 6n experrmenTE,t- --'
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( a) so{trNes
Q-2.

L959, good..
very varL-
rt tf

lt It

rf fl

6eed.
tot

2
5

4

5
,T

$prlng;ry

Plcea aJanensls, Rafn,
" excelea, JutLand.,
ll glauca, CoaLspun,
ll fts punsuor 

tiiiU3li;

I'aIl 1e55

Ploea glauca, petawawa,

il excelsa, Teruaak,

Denmank, cancelled.
pl.anted. 1n P, S,p, Lb2. sprlng 1966,

Eood,
.A,Ita. , tralspLanted sprtng 1936, 1959. sLow ir . g:c t:.
cance11ed.,
C. E. F. , canceS.Led"

transplanted. eprlng 1908, plantatlon
41, eprlng l9+O-, good.

Norway, canceJ-1ed, becauBe of sJ-ow
growth,

15
T4

15
l_6
T?

Fia.rJ ]bso

Plcea excgrlsa, 11g", LatvlH, transplanted. sprlngrr n 'noiwayrtranipranteh-sp"ine-ig59l
abLe, cuLLedou ' t; ;i

llilii
tf

It

n

It

ll
n

fl

tl
tf

28

g9

50

51

32

55

34
55

Fall- ]-.937

P!.cea pungens Kostenll C.E.F.; germlnatl..on very pooll,
r tngelmannll, BLue Rlver, B;c,,"?lff:li3irru spnlng leae,

slow growthI g].auoa, Bnuce county, ont., tanspranted sprlng lgog,
lt tt A1^-- r-!-^ o--:", ALeza Lake,, 8,c., ,"rHlifi,,auu sprtng t9s9,
fl It , Lake Edward., F.8.8. I i3lileri#t.H":il:fiu ,rrn,
il llonaoensts, vlenna, transpLaflt:3" sprlng r-959, s].ow
,i . growth,
; ?lgy?ta, Vlennal transpl_anted. sprlng i959, e5ceIlent." excelsar Norway, transpJ-anted. eprlng Lg3g. uneven, some

I tl:!$, vlenna, -transpLanteir. :;if"g"i$rr, prow gnowrh." cxcelsa, *llp-I: U!!Rf pogr germlnatlon,_cancell6d.
Ir fr Norway, ng germlnatlon, cancel_ied..
11 flilflfifl
ll fl Launentlde plantatlons, transp-'l-anted. sprlng

1959, goodo

56
37
58
59
40
4T
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+2
43

44

exceLsa,
gLauca

il

lf

tl

lt

Petawawa, io gerninatlon, cancell-pd..
Fort 1{11-L1am, . onto , t"Fllet#:;frsprlng Le5e,

Ntpawln, saek., transpirnt"E' ;;;;ltg l-939,
slow growtho

HarJ-an Forest, Sask,, transpl-anted. sprlng
i959, slow growtho

Grand.vlew, Ivlan,, transplanted. sprJ-ng 1959 anil
1940"

Nlpawln, Sasko, tpanspl-anted sprlng i.959,
sl-ow growth.

Fort 1{111-1am, Ont., transplanted. sprlng L940,
very goooo

Petawawa swamps, transplanted. sprlng J-94Orgood,.
Ternace, B. C,, tnanspLanted- sprlng L959, slosl

growth"
Lesser SLave Lake, Alta", iransp1anted sprlng

l-959, slow growth"

45

46

47

48

52
55

54

56
58
59

60

Fall I93?, contlnued.

Ploea
I

tf

tl

tl

IT

fl marlana
tfI
lr glauca,
ft tl

S.prlnE 1958

Flcea Schrencklana, U$SB, transpJ.anted. sprlng l-959p slow growth.
!r obovata, Denrirark, iro gerrntnatlon, canceLlgd,It marlana-, Notaklm-Depot, Quec, veiy poor germlnatlon,

cancelled"ll n Petawawa swamps, transpl-anted. sprlng l-g59rgooct.

Fa1l, l-938

81 Plcea gl-auca, Kananasklo, F. E. So 1 sLow growtho
82 tr sltchEnsls x gLauca F2 and. x. sltchensls, many-not handy,

some very good.,
85 n gJ.auca, Les Ebotllements, Qu€o , talro
84 n excel-sa, Laurentlde p3-antatlons, not unlform but very

gOoAo
85 I glauca, Valcartler, F.E"S., rather gLow growth.
86 r excelsa, Latvla, very good..
87 1 gJ-auca, - Denmarb, rathei sl-ow growth,
93 n - I ' geed. tr6e I, Fetawawal g!)od"
94 ltfllffiZ'. lt n

gbrlfinttS;f,il

$prlnE L959

LO? Plcea asperata; Nanctrir, Franoer vprl/ good."
lOg tr mart&n&1 Notaklm Depot, Que,, slow growth'
L46 lr obovata, Hsrbln, very g6ocL"
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Q-4,

188
189
l-90
191_
L9Z
195
L94

l-96
l-9?
l_98
199
2OO
203
204
205
206
g0?
9na
209
2lo

Fal-l 1959

P't /'r o9
il
It

h

t1

'ti

fl
t;

il
tl

ft

II

l!

tl
n

t.

it

tl

il

J ezoensl s, Harbln, good."
sltchensls, Kltlmatp Bo C. , fa1r1y goodo

li Courtenay; . Bo Co , tt ll

t ngeLmannll I Sal-mon Arm, pi, C. , good., slow growth;
encelsa, F1nland, good."t' Yugo sl-avla. good .n Roumanla, excel-Iegt,H France, ia1r,.il Pol-and, exeel-lent,ll Flnland, good.,tl S*rtzeriand, good.,ll Swef,en , faftr'Ly gogd.ll Germany, good."ll Germany. very good..ll Norway, good,il Roumanla, good,li Roumanla, falrl-y geod.ii ussR, fair.
rubra Berthlervlll-e, Que", poor.
gJ-auca, Notaklm Depotr Que., goodo
exceLsa, Petawawa, goodu

Sprlns l-94O

2L7 Plcea koralensls, Se1Jo, good.

FaIl 1940

226 Plcea yezoensls, KelJo.
227 Ir glauca, Petawawa.
22e ir iubra, 'Benthlervll-le, 

Oue.
229 li gl-auca, Angis, Ont"

(b) VEGETATIVE PRoPAGATION

Spring 1957 cuttlngs

Plcea excel-sa gN-15, Petawawa, F.E,S. J.62, transpLanted sprllg ig+Ofl prtngens #1, Petawawa, F,E.g. 97, transplanted" sprlng 1940.

Fall- L959 cuttlnEs

Plcea excelsa SN-15, Petawawa F.E,$1. I88, cuttlngs.ir rr 6N-1?; rf tr l_56- n

n rr SN-LB: n rt 1.26; rr

rl rr gN-19: ir rt L52: rl

fl il SN_ZO: rr rt J,4? 
' fl

H rt gN-ZL: tr rr 14b: rr

ii rr SN-22: n rr L48: rr

il tl SN-25. ll rt l_55 , fl
ll pungens #1, rl rl 128- n
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Flc
tf

ll
ll
tl

tl
!l
h

FaIL 1940 cultlnEs

ea exceLsa SN-L?, PetawawAF.E.S. 515 cuttlngs"
It SN*19, lt - ll 44O | !l

gIauca,. ALbertlana #?0061 C'E.F. 27 rr

omorlka t!9?+t C.ErF" 3_\, cuttlngs$ #6L92, n 3L,
punflBns. Koaterl 

ffit, 
C"EoF. ig cuttlngs'

sltchensls, gt. Wllilarns, Onto, 26 rl

eastern Canada 1s

(c) oBsERvATroNg ro DATE

Plcea c"P ccntral European orlgln planted ln
wlnter-hard.y.

Some strlklng 1nd1g1d.ua] dlff drences 1n- susceptlbll-lty
to whtte plne weevll (PlsEoaes SitroUt Peck) can be obsertreiL ln
p1.antat1ons"Thesedt@e1nherentw1thgomeb1ot
Stnalns fron d.lfferent al-tltudes and latltud.es ln Norway gener

ferences may be lnherent wlth some blolypee'
al-tltudes and latltud.es ln Norway genenally

show slower growth and ehorter growth perlods wlth lncreaslng
aLtltude and lat1tude of pl-ace of orlgln" AlL the stralns tegted.
so far are much more heterogeneous 1n-thls reepect than stralns
fnom d.lfferent altltudes ln-the ALps clescrlbed. prevlously.by
Cleslar and Engler. Most of the stralns from Norway show several
abnonmaLttles in thelr growth form when grown at Petaw&woo Ihle
1S not the case wlth P"-excel-sa and. P. obova'le from Latvla and.
fnom Slberta, -whlch aFffiffiomoge-nffiT,helr gnowth forur
and. growth rites. In Pliea ELauca, EngeJ-mannli and related. formst
thest,zeofthe1-year@ipearstodepend'agreatd.ea1on
the slze of the se-eds; Later thls 1s obscured by lnherent growth
factons, as wel-l aS by soll dlff erences. Eastenn stralnS hg,Ve
smal-Ier'seed.s than thb western stralns, as a rul-e, but the I'atten
show a slower growth ln the nurserles af ter thelr flrst. Jf€a.Fr The
expresslon of d,ornlnance among seed.llngs 1n seed. bed.s 19 f"L grneate:r
thin In Plcea excel-sa and ls-much favoured. by good' solLr It ls
greaterffistra1ns,'show1ngmore-rap1d'.seedJ.1ngi
deve]-onment than ln western sti'alns, Some of the latten are not
nead.y ior settlng out ln plantatlons untlL thgl are 5 -years. oLd.
Aftei thelr secoid. year ln the seed. bed.s, seedL1ng9 of some
eastern stralns of F. Elauca are 3-argen ihan seedllngs of !-t
e-xce]-sa of the saneffiFEe marked-d.lff erences ln sever"al-
ffiffiologlca] charaptErs found. 1n roature materlaL ln the Ropky
IvlouirtalnE have so far not been refleoteil 1n the seedllngs grown
fnom lt at Petawawa. The exlstence of upLand. ecotypes of Pi m4rlana
ln western Ontarlo and northern QUebec, dlstlnct fron the more
comrnonly occurrlng swamp ecotypes, 1s rend.ered. hlghl-y p:robabS-e by
recent tests ln tfie nur-serles. - The f ormer are more d:rought-
reslstant and. show much better transplantablLlty 1n mlneral golLs.
Several, stralns fron rlch swamps at Petawawa compare very favour-
abJ-y wlth the best stnalns of P, E1auca and. P.. exceLs? in thelr-
groirtfr rate dter thelr second. @ias so far ylelded
rathen sLow growlng materlalo
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CLASSIFICATTON NI]IIBER: f-A-Z ( I-E-a-e]
CLASSI-TICATION SIIBIEC?: Breod.ing: sel-ection and breeding genera3-,

TITLE 03 PROJECTT Strain testing and seleotion of hard. pines.

SCHEDUI,E: Commencoct spring 1955.

CONDUCTED BY: C.Hcimburger

OBIECTI]/ES

Testlng of stralns of native ancl exotlc speolos of
Pi-Bus.^ of tho seotions la$qlones and In€-r:gr-es. (/r,ustrales ) to study
the--5lotypes found wrtEfTIGil set6ffir superior blotypesfor purposes of intensive silvlculture on poor soils in eas'bern
Ontario and elsewhere, not suitable for growing more vaLuabl,e
specles ancl for breedlng purposesr

METT{ODS

Raising of plants ln the nurseries from seeds anclcuttlngs of knoqrn origin. Testing of the material obtainect forgrowth rate and growth fonn, for adaptation to exlstlng cLimato
. and the special slte conditions, susceptlbllity to dieease endlnjurles by insects. Selection of supeiior popuLations and. clonosfor forther tests in plantations established-for thls purposer

EQIIIPMEDfT AND Mii.TERI,fiLS

Nursery tools and other equlpment for raislng of,materlall for preparation of planting Jltes, establlshnenl and
malntenance of test plantations. Needs anticipated for one yearin ailvance and submitted to Superlntenil.ent of ?etawawa F.E.S.
REST'LTS

Fouad ln seed lot, transplant and plantatlon recordsof the Petar'vewa F.r.s. and ln d,nnual ieports on nursery workthere. Data on clones qre kept on ind,el card,s,

Summary of previous l[ork;
(a) SOWrNGS

Sprtne U?5b

1 Pinus slrvestrlq Kareria, transpranted spring Lgg6, out in
plantation 39, sprlng
1938, gooil form.
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c_r/ ,

Norway, poor gernination, canoelleclrft transplanted spring I938r out in
plantation 42 spring 1940'It transplanted spring 1938' out in
plantation 42 spring 1940.

Rigar latvia" transplanted sprlng 1958, out
in plantation 4? sprlng 1940'
gooct fortno

Fort W1]liarne Ont., transplanted spring 1958t
out in plantation 42, sBrlng J.940'

Norway, transplanted spring 1958r out ln
plantati on 42 spring 1940c

Norway, transplantecl sprlng 1968, out in
plantation 42 spring I94Or

Ie Pinus
rg rt

19 ltr

20 rt

2Iil

2,2, n

z3n
FaII

49

50
51

Pi.nus

slJ-vestrls,

It

It

Bankslana,

sllvestrle,
tt

195l

ll

ll

-v

SPqlne le38

I52 Plnus silvestrls,
153 rr ?r

65 tt ft

FalI. 1958

7g Pinus contorta, Lorer Fraser valrey, transpranted sprlng
tt4 ,, sllvestrLs x montana 

"*,t33:;"$iiu;"*spranted 
spriug"i940, variable. -

77 tr rt , Grivq Latvia, tiansplanted. sprlng lg40rgood,.

TaII 1959.

162 Pinus silvestri.s,
l-65 tr tt

164 l' r?

165 ll rf

166 'r rt

16? ll rt

168 fr It

169 fi |r

1?O ff rt

17I rt tt

L7?. '' rr

I73 tl It

Il4 tf tt

I75 It tt

contorta vBT. latifolia, Terraco, 8.C,, transplantetl.
sprlng 1959, good..

silvestria, Minsk, USSR, transplanted, spring 1959n good,
it Czechoslovakla, transplanted sprlng 1959,

good.

Ladoga, transpl-anted. spring 1959, good.'
Bugnet, tt f? 1959, tt

Leningrad,, tt n 1959, tt

Norfolk County, Ont.
ScotlaniL.
Grlva, Latvia, (same es No. ?7 ).Istvla
USSR
Hungary
Po]-anil
USSR
East Prussia
Roumania
Scotland
Ibpland
Sweilen
France
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C-8.
tr'alI 1959 contlnued."

7

176 Pinus sllvestris, FinLand
t.77 if fr Swe d.en178 'i rr Pyrennees179 'f tt S;l[, Germany
180 r? il Norway
L8t tt rn tt

]82 rr rt tt
184, rt resinosa petawawa
185 tt sllvestris NorwayIBO ft Banksiana, Orange Road, petawawa
nCI r densiflona, i{arbin,2OZ tt leucosperma , ,,

EEUss-1949.

8I5 Pinus contorta var. Iatifolia, Salmon Arm, B.C,ZL6 rt rr rr rr Kituangap B.C,2IB tr ft tt tt 1>1'lnce-Geo'gg r B"C.

FaIl L940

255 Pinus pond.erosa, Fal_kland.' B.C.e58 tt Banksiana, Racehorse, ?etawawa239 il contorta, Comoxn B.C*24A rt Banksiana, Notakim Depot, eue.24I fi contorta, Fraser Rivei O6fia1 B.CrZ+?, I' Banksiana, Hlghview, petawawi.
247;t * contorta var, -latif,6ria, 

Kananaskis, F.E.s.
?++ 'r n::grao Hungary "?,45 rt denstflora o Korea.246 tt Banksiana, Massey, Ont.

{bi}' ^.I;EGTITATf VE pn OPAGATI 0N

rul fgaO cuttinss
Pinus austriaca No. g1g1 C.E,F.rIZ cuttings.rr contorta var. l-atifolia w6. r6eb c,i,F.rz+ cuttlngsrrr montana van Mugrrus No, ro?4 c.E.F. , re cri.ttings.tt ff il unoimata No. bgg7 C.3.tr .rZ0 cuiit"ng".

ll pqoderosa N9._ 7 OZ, C .E.F . ,I0 cuttings .
ll Tleid.a No. 7 015 c:3.F. ,19 cuttlngs .
" ( Thurbergiana ) No. L?? 4, c.E,F:;i0 cuttlngs.

(c) OBSERvATTONs TCI DATE

Thg usu_ally curtlvated. strain of !. sirvestrts lneastem canada has the ivetl-known p"o"-d;;i[ fffiffirr^itis quite winter-haTdy, ru*i"tant tA dlsdase and maintalns a'falr-]y rapid' growth rate even wnen- pfanteo-on rather poor sltesr
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Strains from. eastern Finland and from Latvia have so far
shor,un much superior growth form but slightry inferlor grovfth
rate" strains from Norway are very heterogeneous, materia3.
from high al-titud.es as a rule belng slower growing and more
branchy than stralns from Jower elevations" The latter aresrightty inferior in growth form as oompared with stralns
from eastern Europe, but grow faster. Ttre material obtalned
recently from various other parts of Europe has shown narkect
dif,ferences 1n- susceptibility of the seedlings to d.aurplng-off
according to place of origin. some stralns from nofthern
Europe and from high altltudes in the mountains of centraL
Europe appear more resistant than the rest" strains fromcentrar sweilen anct rast prussia suffered, more than otherstrains " strains of Fo Bankslana ancl p* contorta and. ttsvar' l-a![fqlia has so-TarEffirn an@?-Erferenses
fficled slov,rer growth anit shorter growth periotlof northern ancl high.-altitude strains as compaied witi stralnsof more southern origin and. lower elevatj-ons-"





c-I0.
cl.,i,_i'ls_i-FIOATITiN l;fuirl3ER : I*A-5 (l-l*a* ij J

CiASSISI[].1"?1.0N SUBJE0T: Erecd.ingl -seiectj.on a.ncl breeding generaL,

!.'iT'i-E Cli ?ROJiICT; jtrai-n -ber;:tlng and seiection of soft pines.

SCFrtrDUl.;d : Conrnenceti spl:ing igI55 "

CCi'rD-Ul) _tlilD tsy-; C "Hr:irrtbr-i.rgeT " C oR-i l,on r L..F. V"Johnson and
Entcnro-']-ogi s-Us.

0il"i"Ef t'.il V-ii3

J;;-1i14;i o"l -i;l:*

';o St::.d.!,1 .L;i:ie

bi-otylres:;-or
0ni;u::io ilrrd

rffiT1{0Ds,

'I.:s1;i.:rg o:l $';l:'.rins of nati-vo and. exotic species of
s': c t;;- ..ln$ riilgilt:i._F :-._ql[glqg" (_tsgj€gqg^+ngg, -Leggrdiggge")rrJ.c) i;\.pes ::'oun',1 lv:.'bl:i"n tLicse * Seiection of, supeifoF
pu'-''roa,scs of .!,irtcnsrve sr"Lviieu_lture in eastetn

(,.r.1-s,iirtitr.,r).{.e q encl fo.r: b::eeding ^0ul:poscs,

liaising of ',,r]-an'bs r.n the nrrrrier:ies frcm seed.s and
ct:ttt:.."rgs of Lr_r:c1.n: ,;r:1.glno !'csilng of the material obtained. forgi'orri;h i:ii1;i) a.:rci g:r-"cwth formo for ad.aptation to existlng climateLnd sr"r:'"-i- ccnit:- blirrsr sL,"$cep ,,ibiiity tc d.isea.ses, and lfruries byinsec i,,'.;o scieoti.on of supe i:r-or popuJ-ations and cJones for
.r;ur."tl:.,:;.r tesis :-n plant;-'j-oil,s estlurj.shed. for this purposer

lf fiJ rI,tuEAIT :l IIl) ftt4.Tn-lt_TAl5j

llt-rrscry -br:ol_s a.nd otl:er equt-pment for raising of
nalte-rrj.er.-l.., fo::' pre,:arati.,)rt of plan,r,ing siteso estabrish.ment and.inaintenar.r:e r: of, I" "f _ 

p_1".r3 ta,rt_ois " DiJease gil,de;i for testingsu_.scept:i-i:ii-i-ty io l;-l-ister.-.::ust, Need.s antieipated one year lnad'vi:nee anc subm-i.tted tr: Superintendent, ai Petawawa F.I"S" and.to IT,]i"f "

R:i.{.quLlls

Found in seed rot, transplant, and plantation recorcisof the.rctawavra F--,E"s" and" in innual ieports on nursery work there.Data' on cl-otle s ilept on ind.ex ca:rd.s" Be-cord.s on blister-mst andweevj-l- resistance not o::ganized yet"

-cumma-rJr of P::el.j_ous f,iork;

(a ) soflirNgS

:Sr:rite-_.1-?Llr

i;:r1"{_ Lo-l;.

6 Fintrs Peucc, Dul-u-5iro traaspranted sprlng lgg? ara-d 1959, good,
slow growth"





?i5

26

c-11"

!p.n-+e_-_ry!7

Pinus Armanoi" Nar.oy, ,!'::ance, transplanted. spr,ing 1ggg, alI
f,rozen d.earl by' l9l.0, cancelled.,?r rr /r'lei n > irrn Splanted. spfing -l-933, haf c[y, bUt
slow growtir ^:ls;ii*s-d58

Pinu.s excelsa, Punjab, b:r:ans-0.:antod, spring tgfg , Z/5 frozen
by 1940.rr korai-ensisrUSSR, t:ranstrl'lantod sp::ing l3gg, harily, slow

i! rt -r . ^nh rno 
growtlt 

"?r parvlfiora;"$3ft,'lrnnsp'l-anxsf, -spirlng iese' ]fiil Fi39;"
}'ni .:- i"?;:i3

by i940"

|:ifr

r.'l

t. ll

(t (-"

.:, ()

',t0
fta
i ,_1.-

r7z

','5

E9
9i)
Y_r..

92

"1:t [)

"ill.
a1:i

l.i 3

1.15
_'l--l- i
1l-i"
-l'l.a
-J-_:_O
'l f n
,L J-'rr

i-20
lAi
l.e2
Lz3
J-;i{-
L25

:i.2,/
i-z8
itJg
130

Pinu-s Peucee c.'E.tr."* irausplanted spri,ng tg4o, excelrent
gfoWl,i3 oi: Ce.rnlri:er " iiSSri , nlJ.Llrj,{:r d_L:Ll.ge, c anc cJ le cl"if f,rcrcilis_, Nolde,ggr Al-ta,l rilouse d.a:nage, canoelred,r

l: l?Llcg, Macecionl,a. l.]o ge.r_.luinn.tion, can:ct led.te .strobus, I{aeohr;:ilt,,, petawavra" t:,:anspj_einted. spring 1940,
i,! if

I' it

tt tt
'i ?$

1t -:1

Sp. {}*ge_,}3_Le_

P.l ntr.;-; St::'obur s ,

.9 
l.!

good. "Cor::11 Lait,e, Petavrai,va, transp_Laated spring

-c-:lr.r'. , rran"prlStSa Siiiig .r-eao, good,
K25, ?t tt 1g4o " 

- tn#;' ;: :: iSt8i ::

No :aki,-m Ltrepot , eu-e " , go oCr,
Kl6 " go cd."
I-5r rt

B3'+9, t'
P'A-i rl rt

B+',78, tt
p] ,??^"Pl- 3, transplanted
Pi- 3" Jr

?t'

It

it
tt

9t

?l

?!

ii
tI
n

".t

?s

??

1l

t?

It
!t
ft

it
1i

l9

?t

Ii
It
tl

ti

n
t?

?t

It
ll

T.F "l c'rJ J-(J I
TI AA

H 2C,

spring 1940,
?i tt
tt ?i

9t ??

lf tt
wll
?!il
t9 It
f! tt
f? r!
tt rf
t? ?t

?n tt
It if

good,
'ltt
?t

?t

il
tt

pooT
tt
It

rather
tt
tl
It

H 2i, tt

Itr i596, tt

Wlr ti
W 2* tt
trU 5, rt

W4, tr

Fe ,5"Cof.'r tr

iv 5. rt

W 6; r'

poor o
It
il
It
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L43 rr

L++ il

151
Lre
I55
L54
L55
156
15?
I58
159
140
141
1l2

I45 fr

fa4 l9sg
187 Plnus montieola, Departure Bayl B*C-, qulte good,

FalI 1940

zz5
e5I
2,32
?,g.3
234

(b } IEGETI,TI\E PFQP/TGATION

FaII 1940 cuttlngs
Pinus cembra No. 20, st, wllrlanos, ont", lp outtlngs.rr w Nc. eI , tt tl Ig rfIt rt {o. S?,5, C.E.F.} Ig orttlngs-rr It N? . 5?11 C .E.F . p IO r?rt korElensLs No. gL?A, CS.F.'lb euttlngs.It nontioola, Departure Bayr B.C-1 6O outttttgsr

:] Peuce, No. 41,59, C.E.n', i9 outtlngs.It il No. 5400, c.I-Frr Io rr

0-l8e

EBrtng 1959 contlnued*
Plnus Strobus I[ ?r transplanted sprtng 1940n poore

rr rr. Pe 404, t! rr ri t?

rt il Pg405, Ir l| n tl
n n D800, rr r n It
tt rr D8olr. n ' ! ! tatberPoolr$ It D802r tt tt tt falrrrr rr D803, il r fr tt
ft rr D 808, tl r] tt poOrrtr rr Masklnonge;, Que., transplanted sprlng lg4Orgocc[.ft rt Pe CI.AN, transplanted sprlng 1940r gulto goocl.n rr Pe cl,fisr r tr rr rr 

',rf koralensis, Harbln, transplanted sprlng 1940, &iod
slnce, cand.Ied.r-

Strobus, PW J-6r. poor germlnatlon" oanoelled,
montlcola, .Salmon Arrn, B.C,p transplantecl eprtng 1940,

falr.rrt Abbotsford,, B-C., poor germinatlon,
qanoelled'

Flnus
It
tf
ll
??

Strobus, Notaklm Depot, Que.koralensls, C.E.F.fr KeiJo.
Cembra, Switzerlantl.
f1exlllq Field, B.C,

Sorlne L941 outtl+qs
Plnus Strobus B-?0rf n B-96rr rr 8-1,00r? r pe_b5

rf f, pK_6

Pinus Strobus PI(-e5rl fr PK_55fr L PT(_SBt| r PK_60rt " PI(-65
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( o } OBSTRVATIONS To DATE

Seed.s cf varlous Etralns of P. $trobus sown ln
the sBrtng wlthout prewous stratl.flcaffi-ffither pro-
treatment showed. narked. dlff,erences ln tlegree anil raptdttycf gemination clepencling uBon thelr ortgln. Seeds from
New Ingland seen not tc requlre as muoh stratlf,lcatlcn for
rapld and oomplete genolnatlon as seeds from the Ieke
Chanplaln regj.on and from Petawawa. Japanese seeds of
PlnuF kgral€psls were found. to be better adapted to sprlng
sowing than seeds from eastern Slberta ancl llanchoukuo,
The straln of Plnus monticola from the lnterlor of B.C.
ls better adap@wtng than the strain fron
the west coast.
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OIJTSSIFICATTON NUMEIR: I-t'-+ ( I-E-a- )

CL|"SStrFICi'TION SIIBJECT; Breedlng l seleotlon antl breedlng gerleral.

TrTr.E 0F PROTECT: stral,n testlng and selection of Douglas flr.
SC,IIEDUI-U: Conunenced faII 19g6.

CO\TD{XCTED BYI C"Helmburger and. pathologLsts.

OBJECTIVES

Testing of
stud.y the blotypes found
bi-otypes for purposes of
Ontarj"o ancl elsewhere,

stralns of specles of Pgeuclotguga towlthin these . Selectffii-ffirtor
lntensive silvlculture ln eastern

and, for breedlng purposes.

IffiITIODS

cu *i ngs ", dffi;' 3f,, ll"l"ftji rifi *'lF tffi 'ff'r:i, Ii"toili*iu"$3"growth rate and growth foru, f,or adaptation to existing clirnsrteand soil cond.itions, susceptiuility to diseases and lnjurles bylnsects. selectlon'of superlor poiuratlons and, cLones forfurther tests in plantatl6ns estauiished ror tnrslurpo"e,
E6:Ufflr'lEllT /ND MATERf,|LS

ma i erl aI, rooN$fffiX_?;?;*""fl$rff ti;*"3li3tl'1"{lilrilffi:lf lftests plantatlor.sr Neecls anticlpateE for orie year ln ad,vanoeantl submitted to the superintend-ent of the petiwalva-f .8.s.
RESULTS

r e cor ds o r r h{"8t.*l,'i"F 1ui3 :' .l il"ffinlffilar.f3n8}il 
tll titn"u 

or'vork there " Data on crones kept on inaex caxd.s "
Summary of prevlous Work:

(a ) sotrrrNcs

,Eqf.l 1956

Seed _Lot

11 Pseud.otsuga taxlforia var, caesia, shuslvap nalce; B.c"g
Il3n"gfolted spring lgoe and't940,
SOfo of plants good in 1940. '
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Fall .1958

i)ti llseudotsuga taxifolie vare

5? ?r rr rt

nal=!-rga0

21 9 Pscudotsuga taxifolia var.
ze!- ?r rr r?

22,-.\ il rr It

tb i WGET/iTrVE PROPAGATT ON

I'a*l-t _Ig4!_ cutt i ng s

ilseudotsuga ta=ifolia var" gl,auca Noo 10971 C.E,F.e Zp cuttings.
io) OBSERVATTOITS To DATE

Pseud.otsuga taxifolia var. glauca J.s fully hardy in,,asteTn Ontari-o but grows very slowry. Strains from the ooabtof, B"c* are veT_y rapid growing but fieeze out as seedrtngs.IJfaterial- from the Interior of British Columbia belongtng*;hieftyto the var' caesia seems to combine fairry rapid, groitn wttnsufficren.t winter-hardiness and. thus may lre siritaSte for growlng;n eastern ce^nada. As in the case of licea excelsa from frorway-tlr-ese strains ar.e very heterogenous, fiETl ffil-irom higb-albj-tud.es is rather unrforn in growth form anil growth rate, -
seeds from loirver el-evations yield a lvicle varietf of types 6,iffer-ing markedly in growth rate ana several morpholbglcal'characters.A rather rricle vailation is also found in reipoct to winter-hardiness" This is belng utilized for the silection of the mostusefui biotypes.

caesia, Larch HiLlsl B.C.s trans-
plant spring 1940 , AO% good.'

glauca, Kananaskisl F,E.S. I hardy,
but slot'r grolirth,

caesia, salmon lr.r[r, B.c.
glauca, Mt " fnd.ef ati gable , Alta .
caesla, Prlnce Georgcl B"C.
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0L{SSIFTCI,TION NUNtsER! I*A-5 (I-E-a-b ) "

CLA"S$Il'ICi'ff0N SUBJECTI Breod.ingl selection and breeiling general.
r-ITrm or PRCJECT; strain tcsting and. sel-ectlon of larch"
SCHEDUUJ : Commenccd f,al_j_ lgfii 

"

C0I\DUCTED BY: C,Heimburgcr

O]3JECTTVJI,S

_Testing of strains of nativc and exotlc species of
"--L-g-+-r, to stud.y the blo!'ypes; f,ound. within these. seLectlon of;uperior biotypes for !ur,pL,:jes of inteaesive sirviculture inoastern cntario and erseufi,,re and for breed.ing putrposeso

I\{iilT{0D8

r:,;., rings or olSh:t3$,;i"lt'ft,il,ifi*tlF tft "fft3i,Ii"fo?ff#.T3"
grow'i;h raie ?nd growth frprro. for adaptatLon to existing cllnateirud. so;'-l condittonss susceptiniffty io dlseases and tnjuries byi-nsects" Selection of sup6::"ior polulatlons and clones for ruriherr,c$'Ls .n planiiaticns es-habl_:,r-shed-for ihis purposeG

xquIPnnENT AND MATERIATS

Nursery tcol_s and.-other equipnent for raislng ofmeteiiai, for._preparatj-cn oii pranting sit6s, establishment anclms.intenance of- test p]-antatioi.s" wedcs anticipated one year ina'ivance and submitted to Superlntendent of Petav,rawa F.E.S, Mogtte st liantatlcns need f,'enciig or othcr means to control a;*.rt;-by porcupineso

P,.]I,:JUI,TJ

Tound in seed lot, transprant and praatatton reoordsof the Petawawa F.E"s, and_in innual_-ieports on nursery wori<thcreo Data on crones wilL be kept-on-inoex cards,
Surnmary of previous Work:

ia i soiil-rNcs

IelfJsg
sqe{_Lgl-

l-0 Larix sibirica, ural Mts", transplanted spring r9gg, a dts-tlnet size classeso
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FaLl r.937

27 Lari:: eurclepis F2,

rq"r_" 1 lg-pg

'JG ;.irr*.:: eurolepis Fgr

c-Lv ,

Potawawa" poor gerrninatlon, oancelJ-cdo

Petawawa, vcry great variatj.on ln stze
and hard.iness.

Pointe N,B,r f,o gerrninaticn, cancellocL.
nttitil?t
rfftIttfil

Petawar'la, very gfeat variation ln slze
anil hard.iness"

'18 tt lariclna,
19 rr rr

B0 rr rr

BB t, eu.t.olepis

f'al-l- 1940

Oak
tf
tf

Fz,

220 Larix occidentalisl Sa*-mon Aru, B.,Co2ZZ It ko::eana, Kei j o *222 'f leptolepis, Kei;o"

ib ) OBSERVATT0NS T0 D/,.TE

j.,arl4 Erbiriea- from ural- Mountains segregates lnto
tr,vc distinct sT%-ffi-s-Efter its first year in ine'.seed becl.There are at least two d.ifferent climatic itrains represented,by seed, Jot recoived" _lqrix eurorepis is qulte varlible, &s
expected,
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CtuiSSIFICi'lTf0N NUi'dER; I-li-6 (I-I-a-6 ) .

CIJiSSIFICI.?ION SUBJECT: Breed.ing: seLccticn and breed.ing general.

TrI'rE o3' PRoJEcr: straln testlng and. serecticn cf birch,
SCHEDUIE: COrnmencecl faLl l9g8"

CONDUCTED BY: C,Helmburger "
OB"TECTI\ES

Tesi;lng of strains of natire and exotic species of
-E*gL+ to study the biotypes found within these" sere6tion ofsuperr.or biotypes for purposes of intensive silviculture inea;tern ontario arrld elsewhere, and for breed.lng purposes.

M!]T-IODS

ci-rt tings "f kl3;;'3foH"l'T::ril*'ti tH"#i:irli"3oi3i*:u"Fs"g::cwtir rate alil growth forno, f,or adaptation to exlstlng sf.irnateand. soil- conditions, suscepiibi-tity to d.iseases and injuries byinsects" seJection-of superior populations and. clones forfur"ther tests in plaatations established. for this purpos€r

EQUTPMENT AND MATERI/JS

Nursery tcols anil other equlpmeut for ralsing ofmateriar, for'-prepirration of pfanting Jit6s, estabrishment and.malntenance of_ tesi; plantations. Ne6ds anticipated one year lnadvance ancl submittea to Superlntenclent of the petawawa F.E.S*
Rtr;SULl-S

I''ound 1nof ihc Petawaw& F"E.S,there" Data on cl_ones

Summary of previous

(a ) solvrNe,s

IgIL rggg

Sced Lot

seed. 1ot, transplant and. plantation record,s
and 1n annual reports on nursery workwill be kept on lncl.ex cardsi

Work;

96 Betr-rla lutea, Lake Id.warcl tr'.E"Sn seed beds much better than
Lo6 ,' " varoartier F,E_s, drilld5l*iia,%3$i"n"u.
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c- 1"9 .

gi,!:L_ _-r-9-il_g

.;:.'il .iJr,: J;'li.l,er cl.r:-rvurj- 3€r. 3 Harbin e very goodo
:i.5'7 tt lutca" Valcartler tr.I.S, very good,.
I fi0 rr ovalii'ol1a" Ha::bino Oriif sofrtig, peTished"
j ?:- s i::-atyphyl-ia, Harl;i.n, good.ol3i r lutea. petawa'na F*E"S., good.

:1,:.:,';

:;*iL-,1

iz+,j

-liii,l:,X"?*a
li; i;u-Ler. jc,poniela. Kci j o 

"?! Sclunj.d,tiln Keijr*r"t? Me:qinc -';i c::,l i "o il c i j o "

.:jow'i rtl: -i :r
:::o''i-nLq :l-n open cr.,_'l_]-iS ,
-l .-,.; foi,,r li:r;::: sel; d.iings

nrotccted. seed bed.s is
An e:,;ire::j-ment :-n faLl

;'i;a:r.ui";d fal-I 19l*0 "

far superior to
transplaating of,



o

o



C-?O.

cu,ssrFrc/,Tl0N NuMtsrERi I-L-? (t-l-a-l 1.

CT,ASSIFICATIoN SIIBJECTE Breed.ing; seleetlon and breedlng gotreralr

TITLE OF PR0.IECT: Strain testlng ancl seleotlon of poplars.

SCHEDUIfi : C0rnrnence d, summer L958 .

CONDUCTED BY: C,Heimbrrrgof, r L*P.V.Johnson and C.G.Riley"

OBJECTI\TES

Testing of strains of natlve and exotic species of
Populus to study t,he blotypes found. withln these, Seleotlon of,
sUpeffir blotypbs for purposes of intensive sitvioulture in
oastern Ontario and elsewhere and for breedlng purposes.

METTIODS

Ralsing of plants in the nurserles from seecls alral
cuttlngs of known origin. Testlng of materlal obtaLneCl for
growth rate and growth form, for ailaptation to exlsting climate
and soil condltlons, susceptibility to clisease and inJuries by
insects" Seleetion cf superior populations and olonee for frlrthcr
tests ln plantations establisheil for this purposar

EQUIPNIENT XND MATmTALS

Nursery tools and other equipment f,or raislng of
materlal, for preparation of pJ-anting sites, estabJ.isbnent and
malntenance of test plantations. Needs antlclpatecl one year ln
advance and submitteil to Superintenilent of the Petawawa F.SrS,

RESULTS

Found. in annual repcrts on nursery work at the
Petavrawa F.E.s.r data on populations and olones kept on lnilex
card.s.

Summary of, Previous Sork

(a ) solvrNgs

Sunmer 1938

Populus'arba x grancltdentata, petawawa, rg gcod. plants, sot outr, ,, x ,, Fr,'to*HT:1;l 3i;"3H"llfirtl,3;,
6 retained, I5 d.i scarded,, fall 1940.f' tfernuroldes var. aureq, Edrnontorr t seedling teft, fa1I
1940, slcw growth, heavily rtrsted..
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Surr.rmei-' i-938 ccntinuc d

rci.r'*lus -rilrl(r,ir-rens x a1ba,, C,-tf,]'*5 2 secfrling d.isearded, falI 1940.tF ii ::i ti'emuloid.es, C'E"Fo 2 I retained., 5 d.lscard.eilt
.ial-1 1940"?? ?r 11 grand.idcntatae CoE"Fos 2 discarded., fall- l-940.It j,cfrnur-l-4. 

" llast F::ussla. " l- I ef i " f all- L940.

iq.usqqll--i -e32-

Jn:rrr'l rr ^ i't{^..rrlrv!u-Lv-D .,rlr.,,,r.l:a viliosa, Gcrlnany, several at hand. fall l-940r not
yet cloned"tt Rasumowskyana li i;ac,,Lrnal:aoca, lr:tawavr,a, sctr'eral- at hand
fall l-940! not cloned..

i i,' i Vfi CJi,'.ilir.Tf \r:I tRCIil:,GirT_t-0N

il;: $.i g' j, !-31 4; -,;,-ui!ilp"s-p-

Ca::ol-in,r 2" 0t" Wj.l-lj-arns, 0ni., , *.i; in plantetion, spring IggS,
uscd fon experimonts in propaga-
tion in nurse::y since then.

,'.ind.cve::,. O,-tfc,t'tJ. IJ',rbriet, ;ro1: 'irintcrl-hardy, d.iscafd-ecL 1938.
Andros.jcggin, Ox:rord Hybri-d. not winter-hardyo discardeii sprlng

1 965,,
l:erorineli.sis 7J,, c,,iJoF"" out i-n n-l-antation^ sprlng lg5?, d.isoarded,

f:j:i_>ni nurserv, L959.
r]lrye" o;forr: Ti;'4b::-?.d, rrC;-h wr:lter*narciy, d.is-ci.rded sprlng 1916.
Gcncver, [)xfi-,.cl Idylrrict, :Ln p:.antatj_cn 4i, spring 1940,

stiLl- 'being grcwns
I4aine. oxford. HJrtrl.,:j-dr :-n pJ-antation 4'i. spring 1940, still betng

Oxfcr'6.^ q;rf,o::ri r{rrhr"t r:l nn* rt rt$l3ffii6-. -

R c chc s t c r,,,,;l"fH'fii$;,,t:' 
"H 

";i;;:?:f,5;.$] .!?;*fi ur;l= 
llfr 

" 
l: rfu

onJ-y,
Rcxbury. ox:i'orc l{ybri<tr, nct rvintcr-halcly, gr.cwn fcr arbcretum only.
lumfo1d, O.:.fclrd. Hyb::id., discard.ed sp,ring'1gtrg 

"$trathglass, oxford llybri-d., 1n piantaticn 41n spring 1940, stlll
0e ].ng grogfn o

S.g t,L _-+ A*t_.g-qg l$ss
Pcpulurs 'b::ertula "l-. Latviau root cuttings, grcvm fcr arboretulr cnly.

S12 qi I] g*,1, ; Q I__t uJ,_.r_.,f -+gE

Pcpurus No::tiiwcst, fn,l:i.em Head., sask"o hardyu but heavlry rusted,
grown fo-'c ar,boretum and. d.isoase
garclen 

"tt ft ft it tttt Saskc"tchcwan o i?





c-22"

ff I r$_i_99_6_ c_u t t j_ ns s

Pcpulus cancscens 1, Denrrark, pocr propagabiilty, grown for
arborctulr only"rP Rarrerdeau, BerthiervlLle, eue.,, in ptantaiion 41. spring
l-940, s.tifl 'oeLng grown,t' calgary l, hardy but heavily rus'[ed." groyrn tdr arboretun

,tn?
JT, ro EnIt trlchocarpa

tt ??

?t tt B1 rt

FaIl _]egA_itf[i_:qgg

onl-y,
poor propagabili ty, d"iscarded. _t_gBZ ,
no rooting, cancel_ied"
L, Victorlae BoC"5 poo:r rooting, not hard.y,

d.iscarded 1937 
"?' 'i '' o3?;3 [?l#;"fi H?i #iii{;-"

si-nce J-938.,tt good. rooting" not hardy' poor
grolvth form, d.iscarded. lggZ.

Populus Manitoba,r? Jackii I.tr $anesceui
It ?9

Duck Mts"s rlo rooting, discarded.
Gatineau Ri-ver, eue", s-Uill being grown,
ln l4rood-stock, N.B*, grown for arboretum onIy.6, Buciringham, eueo, d.iscardeo. -L95g, of norlirect use "tr al-bs. x grandidentata z, Masson, Q,ueon grov,m for further

tcstlng "
" poor propagabili.ty,

d.iscard.ed 1940.
rt ?t ll

t9

ft
tr

?t

It
ft

tt

ff

tt IP

?*x

u?x

ttx

3,

4-

E

0,

n,9

Hvg

t?

tlx
?TX
?tx 1959.

It

Gatine au 
"t'u=&.331iu35"1$93:t 

tt tt'
Rld.eau Cana-;-, Otta.wae poor pro-pagabtlity, discarded. 1940,
Petawawa" poor propagabilityn

d.ir_scarded 1940.' rr' x trenur-oid.es r-1 trfassen, Que"e poor propagabirity,
discarded 1940.rt tt x " zs ,, r? grown for arboretsr.u on1y.rf Masson' Masson, que'i ln plantation 4r, spring r_g40,

.WgI93? cultlngg stj-ll being $rosrnr

Populus calgary 4, hardy but heavily msted", groviln for arboretum
?r rr E - ODIY'
rf r, ?u no rooting-, canceLled'''5" hardy but heavily rusted., grorqr for arboretum
rr r? n -^^-r - Oil-LY"
r? r, 7g ]}o rcotinS, cancell-ed.o
r? r, Ir poor propagabi|lity, cancelled l-g58*
,r I,, -9, no rocting, canceiied."
rr , 19, ft tt tr

lf, tl tt it





Pop',ilus Calgary
?t tf
ll ti
t?il
t9 tr

C-23 a

Fr:ri.ng L937 cuttinss continued

12, no rooting, cancell-ed,
13, It tr lr
14, . lt rr fr

15, rt tt rr

16, hardy but heavily rusted., g:'."ovii:r: for arboretum
oriJ-y 

"17, lt. .!r rt rr :r n rr

18, no rooting, cancelledo
?i

$
rs

?Y

ft
11

t9

?i

n
il
ti
lt

tf
ft

fi
?t

tt
It
tt
t?

lt

trlchooarpa
tf

19, lt fr

?0, It

2L, t?

22, rr

25, quite promising, sti.ll being g.ro.vrn &nd tested"
24, no rooting, cance1ied"
25, ?t

Revelstoke " B.C . r Ro root j.rg., sancell-ed..rr f? qui- te prcirrl. sl ng, st1ll
4,
5,

it ru 6, rr $

'l , li tt no
tt g, tu. fi It
li 9, It lf tt

_ IOs C.E.F.1 no rootlng,
vernlrubens, Dublln, Irelancl, veri
'Janescens 5, Gatlneau

il

It

?t

il

frx
tlx

It
It

fl
il

tl

It
ft

16, ?'

L7, tt

I8r tl
19, rr

20, tr

2I, Masson,
22, ft

?3, rr

Z4t tr

It

Itx
ttx
lrx

Fal-l 1957 cuttinss
Pcti:u3-us alba x granclidentata

o|ltlXrt

?t

?t

trx

trx

lfx
Itx

rrx

??

??

fl

n
n
ll

9t

River, Queoe used. fo::-' elcperlments
in propagation, o:1 no clirect 'v&J-ue.

I2, Gatineau River - r*ilic , " poor
plopagabitity, d i.scarelcd l_939 "15, Masson, Que,, pooL cropagability,
disearded 1940"

I[n, rt

15, Aylmer Road., Quc." sl1J-I being

trciag propagated.r
lt r? ll

rootl:li;. c,Lncel-Ied 
"

Itil

oancei.l-.-; iL.
proml- sr:;lE" stil-l- being

l-r.1.'D r:;:i ij& te d. o

propagated."rr rr iJeri shecl,
spri-ng 1958.ff ?r Dooil propaga-

blli t;' , di scard.ed. 1959 .?t per:-si5ed., sprlng l_gg$:tt pooll propaga-
blli ty, cl:iscai:ded. 1959.tt poor propaga-
bi1:-i;;,r. C.j-scard.ed l_940.

Que., sti--L-1. belng propag,
fl if tr rf

" pooy ]rropagabili ty 
"d.i sclr:rtl.e d, ]-940"I' stlr-: bci.ng propagated.

Itx
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Fall 195? cuttlnss conttnued

Populus alba r grandltclentata 25, Masson, Que., poor propaga-
billty, illscarded 1940.

il
rl
It
tl

tl
rt
tl
ll

g)
4)
5,

6,
7,

x
x
x

x
x

tlx
trx
ftx
llx

ttx
lrx

26, rl

{lt rf

28, It

29, It

11 il il 1959.
still being oronagated.

tffto,
poor propagablltty,
d,lsoard.ed 1940.

5O, n n n 1999'rr
51, LongueulJ-, Que., tro rootingt

canaoIJe c['
52, Aybuer Roail, Que., still being

propagated..
Masson, no rootlng, oancelledr

t3ffttll
n poor propagabilityrr d.is-

cardecl 1940.
tfrnltff

AyJ-ner Road, Que,r Ro rootlng,
oancelLed.

tl
|l

tt
It

tf
tf
tt

tt
ll
ft

ft

tremu1oid,es
f,

ft

rt
tl

t?

tt

tt
it

It
It

ttx
oanescens 5,

r' I ' Masson' 
Tl;u3f;"i3ga:tt"t' 

cri s-

ft I, rt no rootlng, canoelled.o
Eastvtew, stlII belng propagated., ln a group

of P. alba x grandidentate.
Aylmer Road, Qu€r1 poor propagability and. of

no d.lrect value, dlsoard.ed
1939.

+,

llx
tle
llx
Itr
nr

P.
It
tl
tf
ft
tt
tt
It
tf
ti
It
tf
tl
tt

tt
tt
n
tt
tt

Slrtng 1958 outtings

acumlnata 1, Cglgaly, AIta., grown for arbofetum on1y.
Bassano, Brooks, AIta., grovrn for arboretum only.
Brooks 4, Brooks, AIta., sti]I belng propagatect"

n I0, rt rr Ir rr It

alba I, Gatineau Mil1s, Que.; no rooting, cancelled,
e,Iba 2, C.3.F., r r trf? 3, Masson, Que., poor propagability, disoarded lg59rr 4r Aylmer Road, Q,ue., Boor tt tt 1940.n 1, Germany, no rooting, canoelleil.It 8r C.I'F.' ll t? tt

tf 99 C'I.F.' tt il lr
ttlorrilIrrt

:: x grancl,td.entata I0, Ottawa, stl}I being propagateiton x rr 53, Aylner Roacl, euoc, poor propagabillty,
iLlscarded 1940e

tr 57, lt tl
tt 58, ll tf
rr 63, fr rr

tt 64, lt lt
tt 65, lr rf

no rootlng, cancelJ-ed.
ftilrt
lt||It
fl ft tt

poor propagabllitli.,
cllscarclect 1958r
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Spring 1958 cuttings continues

P' alba x srandidentata 66, Aylmer Boad., Que,, Bi::.1[:H.f33;1ttu,
It
It
il
tl
It
il
ll
It
It
tf

t? x trernuloid.es 10, Ottawa, no rootlng, cancelled.tf x tn I8, AyJmer Road, Que., no rootlng, oamcelJecl.
rt X tt 14, tl rl . It tt tr ll
ll X tt 15, il rf r r? rt tl
It X tt 16, t$ tr tt tl tt tf

oanesaens 7, West of C.E*F., poor propagabtllty, disaard.ed 1959.rr 8s C.E.F.1 no roottng, cance1leiL.It Ir GermanY, I rt rt
rr I0, C.E.F., sti11 being propagatedr

grandidentata I, Petawawa F.E.S, poor propagability, dlscarded.
1940.

. :' 2, Aylmer Roacl, Que, r [o rooting, oanaelleclr
tfemUllOlileS 7. tt rr rf ?r rr il
tremula 8, Id118, Sweden, stlll being propagated., quite

promislng.
Fall 1958 outtines

P. alba x srandid.entata el, Masson, eue., poor 
Hi:B:f3!hti$g.

tt
it
tl

t?

ft
t?

ff still belng propagatedrtt no rooting, canoelled..tt poor propagablllty,
d.iscarded 1.939.lr r X tt 9b, u rr rr fr tl

rl ft X tt 96. rr rr tr il fl
11 tf X ,, g1 , rr t! tr fr !g40.tr tr x tn 98; n no rootlng, canceLled..?t It X r gg; rf tr r rl?r tr x trennuloides 19, Masson, tt ft rr.?' Jackli 2, cap d.e ra Madeleine, eue,, stilr being propagatea.

SPr+ng 1959 cuttines
P. angulata erecta, Oxford., Englancl, still being propagatect,

quite good,.
cathayana 11, Elarbin,

rtx
rlx
llx

tt 9p,tr 95,fr 94,

tt t
It
tt
$
il
tl
It
n
tl
tt
tl
tt
tl
il

ft
ff
tf
fl
It

lt

15, rr'

L0t tr

15r tt

16r ft

L7, It

l8r rt

no rooting, cancelled.,
st1]1 being propagated, qulte good,r
not wlnter-hardy, d.lscarded 1940.
stlll belng propagated., quite gooilr

ilttft?ttt
tt tt ft rt r?

l?nrt
not wtnter-hardyr cliscarded 1940.st1ll being propagated., quite gooih

no rootlng, cancelled,
River, Que., grown f or arboretrrm

It 'lo rt*",lr eo' tt
charkoviensis, USSR,
clel-toicles J., Gatlneiutt z, rrr 5, st.tt 4,

ft fr ft tt

TVilliams, ont., tt tf
lt ft tt f?

It
tt
il

only.
It
It
n
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.$,:l S.:p*g_Le g? cmt t i ne q

:il. Gel:ri-ca, O;xfo::d, Ingland, still- being propagate d., one of the
very best'

3! o gtncfOSao tt Paper Coo, stili being :clopagateQ quite promis-
l-ng.

9i

''t

?9

$
?f

iE

ti
tf
!I

ry

?r

ft

:i

ft
FI

It

?i

!i
ti
r!

ti
ffi

!I
It

ri
il
Ii
?i

It
!t

fi

$c

tl
ti

kcri;ana le Harbin, no trooting, cancelled,
:1 ?', tt lt ?l ?t

t1 6, tn poor propo.gabitity, discarded. 1940.tr 4r, tt no rooting, eancclled""tt 5, " still being propagated,o.l,' 
3 r, rt tt ir !t

ii ?, tt no rooting, cance3_Ied"11 8, " poor pr@pagabllity, dlscerded 1940,
'o 9, " stil-l being propagated"
" i0, " poot: propagabilitSr" d,isca::ded. -1-940.

..i-auli.:fol-ia 1, Sweden, to ro6tfng, cancel-ied.1! Z, USSRr ;1rowb for arboreturn onJ-y"
1\{r)s}rcviensls e USSRr ilo rooting, cencelLod.
cP-li. i]:i"ford Hybricl" not wj-ntel-haruy, grev/n for arboretum
f \-i\* I-.

r\T-*?
0F'" 1""0 o "
OP'-] 4' o rr

0;,'.'_j-3 " D

0?*25, tu

f)1),..:rA irvl

0.1-.-'"'il'i , tt

0P- 110, "CItr',i.ffi,. tt

Oir ,, l*,.i ." to

oP"-tt1, "0F*44, "4T,".4.5, "OP"+6, "
0P-/+? , rt

n.-f -/La ir
O?*A-q rt w..,. 5

0F",50 , "

fl fr tt
tt lt tt
li tt rt

?tf?ilrtfittlt
?lilrr iltt

il ., It?lntt?t ft
?t

ft

it
fi
tf

It

It
il
il
il
It
t?

ilil
tfil
il!t

?t

It
It
ft

n
t?

tl
It
r
It
n
ll

onlS
tf
il
It
It
It
rt
tt
ft
lt

?t

tt
rt

It

'r stj.ll- being pi',opagat€d, qrtite go0itr
" not winter-hardy, gJrown for arboretum, only
nr!rtrtft?trftr
ttftr?tt?trrllft

" still- being pnopagated., quite good.rlD not winter-herdy, growrr for arboretum rr
rntfil?rtlfttt?r
ttnilf?iltttt?t

still being propagated, quite good.r
not winter-hard,y, grown for arboretunr

ilttrtfttrft
tt

0F- 5i, tt It

0P- 52, nt tt rtil rliltf

O!* 55 , t't rr tt r ?r rr rr rt
0P-q4, t' " still- being propagated, quite gooilrOP""55, " 'r not winter-hariiy, grown for arboretum
Pe'browskyana, USSRr [o rooting, cancelied.,
tairamahacca I, Swed.en, Do rr ir
suaveolens I, USSR, still being propagated.
trichocarpa r2, victoria, B.c.; not-winter-hardy, grown for

a::boretum only,
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jj.nllre_.l.939 qut'uiings continued.

1;ri ehc.rarpr 13, Vic toria, B.C . , not

C-27 .

vrlnter-hard,y, grown for
arboretun only.

It tf ft
ItilIt
flrrl

'1 r'-

+v li'lA

L?',
-l aJ-v t
1" I
20,
2L,
22,

)i grandidentata
xtl

n
lt
nt

t!
tt
n

?!

tt
tt
T!

t?

ft
ft
ti
il
tt

?r It
tf tt
iltf

67, Masson, Que.,
69, tt f?

7L, rl tl
72, tt tr

73, fr It
74, lf tt
75, lf tt

76, tt rt

77, tf rr

?8, fr It

79, r? tr

80, rt rr

8I , rt tr

85, fr tr

84, n tt

85, rt tt

87, ?t rf

88, rr n

89, n It

t|tlililtt
iltftfnft
ilrtrtftIt
ilrtttilrt
ilftffnIt
rrnItrftt

t?

lt
lt
tt
t?

il
It
tl
tt

?.2,-:.\
n -l lrn

f?

ii

ti
?t

lr

?t

t!

t!j

i?

ti
!'?

r!

!1

?!

ii
!t

?!

?t

t$

!?

tt

f!

i?

0r

tr

ff
.it
f,
t!
t!
9t

,_crxford llybrld" stil-1 belng propagateil, qulte Bromlsingrl:3, ;Lrnpi:ior, Ont, , poor pioiaginlff ty, dlscar-ded Ig40;j1-, .lJ:]s1,vi.u.1T. 0nt". no rooting, cancelled.
l-5, Ei.stvicvl, Ont " , rt n n

-16, ?! tt n rr r
]_7 , rt rf tf
,18, River Road, Ottalua, [o rooting, cance].led.
19, Ilovsesvill-e Boad, Ottawar [o robttng, canceLLed"
?0, tr ?t rr n n rf

21,, Belmont, no rooting, caneellei[.
??:, grown for arboretum onJ-yr
i,:5, llrrnprior, Ont. , no rooting, cancelleai.
21,, Ciraik River, Ont, , no rr rt
?5, Fetawawa, t? rr rt
29, 'n grown for arboretru-o only.
?'i, jiembroke, Ont. r Do rooting, canceiled.
?8, Huldrnants Farrnc [o rootlng, rn

30. Germany, tt rt n
51r Brno, Moravia, n rf rf

32, tt rt rf ?r rt
itr5. tl tt rf r r

!:,
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still bei.ng
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no rootlng,

tf It
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still belng
nq rootlng,
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{.lfr-pg f g s9-zu-!-!:*4e-g. co n t i nue d

' al-ba x gland.ldentata 90, I,Aasson, Que"," T\. rcoiing, cancel]e[i"
t1 x ?r 10]_, r? t? 1! re il
r! x rr 102, fr Ir re 1r rt

ot ]: ?r l_03 , rt rs fi il rr

ie x trernuloid.es f8, rt ?t ei r? tt
tr X t! 20, t? ti It it tr

caii,islens 1l-, O,xford, Xngland-, no rooting" can elled.
,t L2, rr 1r fi r? ri

tremula 3u -qcotland, tro rooting, ca.nceLLed {propagation by
:rooi rii-l!tings f aJ-Ied. )

I t].L _-]-?'p--e_g u L! r pg_g

P ' deltord.es x trcinul-oid,es L, Uplands l"i:rf ieLd, flo ::ooting, can.,ii ir x It 2, Eastvielv, Ont,,, et ir 1l

ie r? x w 3" Masson, Q,ug", grown for arboretum
only '?s

it
l!
n
il
?t

'lt

ti
?t

?t

tt,

11

'il

?0

It

il

tacamahacca 2? ?etawaw,:., Ijoor t)lJop?_g€iir1-i_i'Ly" d.j-scard.ed. 1940"
4u1

fl fC lf ryn ?t

,, 82, {r

ft g,rorrn f ol' a.:rbci:'! . ur(,l
trisr;is lr Dropmore, Ifran.., grown for 'ral-ba 11, C "E "F " , no rooti"ng, cancef l-ed,tt J-2" Gatineau Rir:er, Queo. no rooting,n 7s4, East,view, Orit, , .c $

ttl

f? rr

lrx
??x
?i r-

v rr-L.y q

1l

?t 55, ?akenhamn Ont " ,'i x g:landidentaia 68, Masson,

c ai"ic e l-le d. .
it
IT

roo'tj-ng. cancelled 
"

AA II
-* t

1e,L f!

ln6 rl

ilt!
nrr -\vLLLi {,.9 llV

ft tf
if t!
?t if
tf tr

rf !i
tt tt
7t ll

T'

?t

?t?t

ll

ft

DJC

il
It
ti

il
It
?t
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it
t!
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?!

i1

j'i it LO7, Farreltcn. O"ui;;y sti-i_l p"1ng propaga-bd."i? -E tremultoi-des f 7 , l,[asson, Que o o n9 rooting, eancel]-ed.
c8-ii.jsiens i5, Boinosflr,;;J.I, l"uoad, ottatra... rrc rootingr'cance1led.,
tr:muloic.es 9? Ilotakim Depot, Que", no rootrflg, cancelled.tt 1C, Pensive Depot, Queo" poor propagabiliiy, dis-

cartled 1940,
$plin_e.j940 cuttinE

Bero l-inensi s 1 , C .,E . F. , gro$Jrl for arbore tum o:-J_y .
candicans " Valcartier, €ilorifn ,f n:i! il:,:.'it;..,:,-r: .m c,.._i,-;r "cathayan& 1, Ifarbin, sti.l_1 bci.ng propaga ued.
deltoldes 5o St. Wj-l-l-iarns, Ont-, gr.o.r,t:l-for ajtooretum only,

- 7 , C.8"F." groTm for arborctun only o

Eugenei Iu C.E.F", Lreak plalrts, d.iscarded. l_92,0,
Eugenej- 2", C,E.F," gxorflr] for albcretun oirly" -*,-nigra 1, C.E"F., grown for arborctun oniynlgra.lr_cap d.e la Madeleine, fffe., grior-,,rr fov a::boretrla. only.pyramidali s l- 1 ! "E,F " ., grown for a.r:bo::c1,ut.r c:t..j-y,nlgra rotundlfol-ra 1, c;1tr.F,, growrr fox arbc:csium only.
Si rnon i i 'l n F rr 6rn 1i,- .?^urruv.Lrr-r rr L,olrof oJ 6rurv-rr.lu3 arborclum on1y"trichocarla 11r_r,a-t<E railoe, cal1f ", grclvn f,o:: arboretum only.tristis Zo C.E,F", grown fdr arboretum only"
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Po alba 29, Richnond, Ont",tr ?r 36, itrull, eue. , goodrr tt x grand.ld.entata 34,il rr x rr 42,tt It X ,, 43,fr rr X t 47,rr r x tt 49,tl ft X ,, 4g,il n x tr 50,n rf x rt 51 ,lt ll X ,, 52,il Ir x tt 55,D ft X rt b6,ft ll X ,, 57,?r r! x rt 5g,fl rf x tt 6c,fr Ir x rr 61,rr r x tn 62,It 'r x tremuloldes L3,

Fa]l l-940 _guttj.Ieg

Spring 1940 cuttinsg oontinued

c-?,9 .

stl11 belng propagated.
no rooting, canceLLed..

It
lt
tt
il
ff

tt
It

stli-l being propagated,
!?ilIt

rooting, cancglled..

grovm for arboretum only.
rooting, gro$rn for arboretum.

Aylmer Road., Que,r oo xooting cono€l :,

il!rItiltttt
illfntrillt

trfa q.rrnre
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tt
ff
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tl
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tf
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tt

Que. ,
ft
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tt
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?l

tf
t?

It
fl
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It

iltl
rt tf
ft ?t

nr
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iltt
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ft
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P" Jackii 5, Dowts Lake, Ottawa,r! rr 4, McGrcgor Lake.fl, tr 5, rr rr
rf tf 6, tr ?t

rf ?t 7, ft rr
il?tRrtrt

v5It l-aurifolia 5, C.E.F.tr alba ?7 , Bank St, and C.1,I.R.1 Ottavra.
:' rt 38, Ironsicles, Que.
:: " x grand.identata, 1Og, Ilgin St. &, Drivevray, Ottawa.tr fr x rr ros, nant st. &, c,N.Rr I bttawa.?! rr x tr 110, Dow r s Lake, Ottawa ,tt tt x ,r I1I, Rockcliffe, Ont.t? ?r x 'r l1Z, near Champiain Bridge, Ottawalrr oan,escens l4r'Aylmer, qire.

Spring 1941 oultlngs
1v1l-1 includc a number of L,-lfiqrlnoviL4iL. from Harbln, a correc-
liol of mos tly Asiatic po!'1ffiffi-m--tFvtontreal Botanj.calGardenl.q E:.-{ac.Eri frorn ilIontreal and a few add.j-tionar p. ar,ba
4"_grangideq_Eg.lg clones from Ottawa and vicinlty.
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(c) OBSERVATIONS T0 DATE

Material of F, -t;1eEgla obtained so far is futly
hard.y, quite rust-resistafrElTffifower grorvlng than the native
aspens" P:.tremula var. vif.l-gg appeaxs to be more d,rought-.rcsistant s-iorm. p. tremrrla g:igds fro4.
Sweden, a triplold. form, compares very fav@
native_aspens. P. _trichocqpg from Bevelstoke, B.c, eonteins
several- valuable-b-iottFEsET may be of lmironiance to 'intensive
,;:L.l-vtculture' P. trichocarpa from the coast of B.c. ls notwinter-hardyuuT@ue1nfurtherbreedingproJeots
as lt 1s quitc rust-resistant and roots well from cuttlngs,
3.:".-!Iich99-3IE and related forms from Calgary, ALta., growsrather slowJ-y ancl is heavily nrsted, since of no d.ireot val-ue,
except of, possiblc use 1n further breedlng projects to obtaln-
forms suitable for the prairies. By far tfre nost of the Oxford.I{ybrids are not winter-hardy and. veiy branchy and hence of nodirect veluc. A few of thebe arie haiay, have clean stems and
ryay be of di-rect value. Most of this materlal ls being retained.for" brceding purposes. several Asiatic species such a; p.
-c*?!bsy,gg, P. -ko+eana. P; suaveq,lens. seefrs to be promtsTEg forol-rect use as well as for further breedlng pro jects. None of
uile L-]EC and. P. alba r q-gpg hybrtde fouirA in nature have
shown good'-propaffitem cuttlngs. Their propagabllity
from root cuttings is nbw belng tested,. Frre good ro6tiig-of p: "
g+ 36, f ounit in 1940 r mFy of f er possibiritlJs of ottaliingg9o$:Tgotlng new-hybrids, 1f furth6r tests conflrrn the findingsof 1940" scveral of the-more recent cottonwood hybrlds from
Tustgrn.Europe seem to bc quite promising and. are being propagated.for further tests, Rccently, material his been forwardeb ta 5,Africar, Austral-la and chile-for special uses there. A number ofcl-oncs have also bcen scnt to the Kananaskis tr'.E.S. to test theiradaptation to tb.e clirnatic condltlons there as a prellminary stepto thc testing thc meterial in the pralries.
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C-5I.
CLASS]FIcATION NUMBEH3 I.Jr-8 (x.E u-I}
cLISSfFIC.ATION STBJECT: Breedlng: selootlon and breeding general.
TfTIE OF PROJECT: Breodlng of poplars.
cONoucrED FY: c.Helmburgerl L.p,v.Johnson and G.c.Rlrey.
OBJECTI\MS

t?"p" or_ popul*S 3i"$"Tll"l"3*rl"i$f ?f;: $ffi*;;::";;Tllu'Sl
lreh. quallty for industrial purposos anO of value for shelterbeltsin the pr6.1r1es.

MilTTIODS

Hybrldlzatlon of parental forns havlng knownvaluabfe oharaoters and. reoonbinatlon of these chaiaeters inthe hybrids. sereotlon for propasanltrty, growth rate and.
g=r9:rth form,.for ad.aptatlon to'ixfstlng -ciftate 

ancl soll condi-trl-ons, resistance to disease and lnjuries by lnsects, among theseed'llngs obtained. selectlon of srlpeltor blones tn'this iespectfor further tests in plantatlons estiuiished for this plEpos€r
EQUJPX,TENT AND MATERTAI,S

Greenhouse ancl other factlttles to effeot the orosses.Nursery tools ancl other trraterial for tfie rafslng of the seeilllngs,the testins of the seed,lings ror propaEiuiiiit;"a-oirtur ctraracr-ers' and their vegetatlve propaegiloi.- uquipineni ror the preps.re.-tlon.of planting J1tes, th; eitdurish-nent ancl maintenanee of testplantatlorsr Needs as'rogaras nursety-*o pfantaiion raej.litiesanticipated one year in advance and sutrnttt-ea to t[e- superlntend.-ent of the petawirwa F..E.S. greenhouse faclltties and, the NrR,C,
RESULTS

Found. 1n annuer reports on nursery work at the
l:*3I"'..1:T,.f: la!1 on iliur;[i;il "iio"iri""i, i;;; ;; ;;8""
li#li;"..I:::1t: 91 gone ei iG fi;;r"G;;;i"iiuiiili.i"ri' iEto,
I ;',tt * flg *t j i "*i :: i 

- 
;i_ ;ir iF {i-dt ;i;* I; ;f, , 

nili 
d i"f S'' I 3, *; "o'

.g*:: * : *:*rj,:?I:?p 0,,*il i0 * i il. H:p;re; "c;il 
r i#" ir' ;ilil;spectes and Natul{ uyurla;,- canad.ian .ro"iioi*Jfnli.Iiff,*i ru,445-455 end in 1940 I b. i"ittturont potrnr.r nn Etnn.,an b...'-q.i ii--r*^9: {elralyrseTr-Repor-t on Popra" nvtrid:zntionrr, res? and rgsg, roresiry cfi;;iir?r-i6ii+Ilr66"

;:"IT,l$dffliltf",t3i'*33f ' 7

cuttings. Tyro orones arc being'g"a',i-i5r aruoretum pnrrposbs onry
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C-32'
anal one olone has so far shosn good. propagabillty and d.iscasercsistancc to warrant lts propagatlon on e largei sgol€r

fu_,Vanesfens f=gran{l r of the 56 seedJ'lngs obtalned,
zo nave been di.scarded. beoause of poor propagablllty from iootcuttlngs and susceptibillty to dlsease .- Ten-ol-ones are st1ll-
?.uine propagatcd from root cuttlngs for further tests. ofthcsc, 6 clones havc shown a falrly good propagability fromstem cuttings also,

1957 Crosses

9. , only one seedling frcm thiscross -was-FFaTnffig 
grb.vm for arboretumpurposes, 3s it has no dlreot ya1ue.

1958 Crosses

P" acuminata x Eugene.ll of thc rl stralght-growlng seed.Llngs
dlscarded beoause of poor propagabtllty.

I'nc, rcmaining 5 seedlings are belng propagated f6r iurttrcrtcsts"

Pn tserol-inensis x Northvrest, of the 26 nonnar seed.rlngs at handm--tnamffi been diseard.ed, because of poorpropagabnlity or poor growth rate. The remaining Lb se-eo.ling"are being propagated for further tests.

*;lle:mF+g+$qF-,{.lge+opodar of rhe ? seedrinss at hand in 1e3e,+ nave Deen discarded because of poor propagaulllty from rootcuttlngs. The remalnlng 6 soed.lli,gs aie t,oine proiagated, forfurther tests.

l*=13I!9.4 fiT.andidentg.tal g-Jueelrg!, 3 seedllngs from thtscross ai t b; propagated. from stemculting" and are being kept f6r further testi iitn rootcut tings .

P' (elba x randidenteta x trem oi d.os r ?uroop of thc 57sced,lings at nL9 oen discaI in 1940oocause of slow growth.
be propeglted fronr stem
t:-',lne d for further tcsts

Nonc of tb.e remalnlng
cuttlngs. The material
wlth root cuttings,

seed.lings oe:n
ls belng rc-

l;=!a@ata) {--can€Eoens, the slngle seed.Iings of;:j.s c= 6' io" propagability fronr
'oot cuttlnesr and, was not found. iatiJtictoiy in"thi; rosBeat"It ',r;rs, theieferor df so;rdea.

i;;. auroar of the LSgB seed,tlngsoi' tlis eross ai isfrea fn the winter ofl-938-39' 47 perished. in t[e winter^of igag-+o ] sz' were more
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c-56.

or l-ess frozen baolc ln the winter of 1959-40 and tvere afs-
card.ed. with the exoeptlon of trco seedllngs that lvere free from
rust during thc previous sununer. Durtng tho sumoer of 1940it was observecl that 264 of the remalnlng seedltngs had?rcurly leafrt , 3L7 had ver:f slow growth and 2?9 were ponduLous
or senl-pendulous in their growth fomrr These wore aII dls-
card,ed." The remaining selectecl seedl.ings are being retainedfor fruther propagation anil tests,
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CLASSIFICATION wUMBER: I-A-9 (I-E-a-x)

CLASSIFICATION SUBTECT: Breedlngi eeJ-ectlon ane breedlng general.

TITLE OF PR0JECl: Strain tostlng anil sclootlon of misce].laneous
speeles,

CONDUCT.ED BY: C.Helmburgetr and L,p.V.Johnson.

OBJECfIiTES

Testing of stralns of natlve and exotic speoles ofT1lia. FraxlnE'l Q.EgrcuE, Acer, pherlodend.ron, Abies, i.tnus.,re; ffius ana oifreffioraFirffiuifffJ ErdFiry
r.'1r14. "u'raxinge.r Q.\lgrcuE, Acer, phellodend.ron, Abies, AInqF,reg; ffius ana o:rEeffioraffirffiuifffJ rorostrn canada, to study the biotypes found within these. Selectstudy the biotypes found within these. Selectionof zuperlor biotypes for purioscs of lntensive silvlculture ineastern ontario and. elsewhere anii for breedlng purpososr

T,MMIODS

cuttlngs of *1ffi'3$r;i,l1"a*ril*'3; ffi5'#t:irli"3ot3i*3u.13"growth rate qrd growth forn, for adaptation to exlstlng clirnate
and. soil conditions, suscepiiurtity to disease and tnJirles byinsects. Seleotion of sup6rior polulatlons and. olones for furthertests ln plantations established-f6r thls prLrBose.

EQUTPI,{ENT AND MATERTAI,S

materl al, r""Ti:;H.l?3*""$"$r3jtffi*"31t3::"J,i3$r13ffi:lt :i.maintenance of. test plantatlons. Ne6ds anticipated one year 1nadvance and subnrittea to suporintendont of petiwawa F.E.s.
RTSIJITS

n'ound ln seeil lot, transprant and. plantatton recordsof the Petawawa F-8.s. and in dnnual ieports on nursery workthere- Data on clones are kept on indei cards, ?o be sub-divided lnto separate proJecti as neeiled.

S_ummary of Previous ljfork

(a ) sowrNcs

Sprlnq I93-B

Seed Lot

57 Ables Nordrnannlana, ussR, transpranted, sprlng 1969, poor
^ A -. survlval.ot rt r Denmark, transplantect sprlng lg3g, poor

survlvaL.
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sprins 1958

I48 Fraxlnus exoelslor,
149 rr anericana,
150 tt manshurloan

FalI 1938

USSR, poor germination, good. survival'
Angtrs, Ont", poor germination, good. il

Japan, good, germination, fair rl

9'l Ribes CynoobatL, Klng Mountaln, gooct, transplanted. sprlng 1940.
99 Quercus borealis, Hlghvlew, goocl.
I00 o ft fnd.tan Point, good."
101 rt tr seed tree 1, Petawawa, good,n
Ioeil?rrrnz,rrrl
I03 il rr il rr 3, fr rr

104 rf il r rr +, ?r rr

105 tr tr Hlllsboro1 N.If.r Do gernination, caneellecl.
I47 /ioer saochanrm, Pctawawa, poor germination, cance1f.ecl.
151 Fraxlnus americane, Pctawawa, gooil.
98 Tl1la anurensls, Japan, good. gemlination, perlshed, cancelled..

Sprlng 1959

L08 Tsuga Mertenstana, Seyrnour Rangel B.C.1 good,o but very sJ,ow
growth -

I54 Ttl1a amurensls, Harbln, good gernlnation, perisheil, canoe].Ied.,

SaLl 1959

t55 Acer rnacrophyllum, Clscos 8.c,1 no germlnation, cancelled.158 Phellod,enilron aaurense, Harbin, goodr
I59 rr, il USSB, good.
311 Fraxlnus marrshurlcar US$R.ZJZ T1lla mansburioa, USSR.

Sprlne 1940

?\3 Querous serratal KelJo, good, germlnation, poor survlval.ZL$ 'r acutissima, KelJo, gooa gernination, poor survlval.
FalI 19.40

?99 Abl es grand.ls, Courterrsif r B.C .
eBO Fraxlnus manshurlca, Harbln.e31 tr tr KelJo.250 Acer glabrwn, Kananaskls E.E.S.
(b ) I,EGETATIW PRoPAGiTrION

FalI 1940 cuttinss
Cupressus LeyS-andll (C. maorocarpa x Chamaocyparis nootkatensls

rr)
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( c ) OBSERViiTI0NS 1S DATE

Seeds of fi.lla show very poor surviveli when sol"rn
ln open drl}]s but eivf@;d results in protecied,seed. beds.
nfUeF CftnosUati san-be rdised by sowing iipe be::ries d.lrec-Etr-y

@ tn seed beds. @ gi-vt:s good'
r""u1tsbysowrig1nopend'rt11sffiesiinginthe
fa1l. Vailous eiperinints wlth seeds of Trlia an-eli-c-ana carrled
out to $tudy teohirique of r"iri"e iffio f'ffi seea**cuEffi'gs and'
by layerlng.
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OIASSIFfCAOI0N NUMBER: . I-B-l
CIASSIFICAII0N SIJHIECf! Bloea[ngr hybrldteotlon.

C-57

TITIE 0F PROJSCt: Interspedlfla Wbrldlratlon ln forest-tree
general

SCHEDUTE: Conrnenoed. Maroh, lgg8.
cONDUcfED Hf! J,.p.V,Johnson and C. Helnburgetr

OBJECTIVE

To d.evelop lnherentfy superlor typcs of forest
trees eapable of procluolng htgh qualtty protluots over a wl-d,e
range of envlronnent and in the shortcst posalble time.

]\{ATERIAIS AND METHODS

Interspeolf,ie hybrldlzatlon wilL lnolude the follow-ing genera: sBruae, plne, poplar" basswooil, e1!0, birch, maple,
ytalny.t, oak, Iarch. ash,-aLdsr wi1Jorr. and- otheis, At ftist'
hybrid.lzatlon ls to be of a somewhat bxploratory nature in orderthat lnformation may be obtalned on orossabtl"lti wlthin and
between varlous groups of specles ln eaeh genrrs. As inforrnation
on crossabillty ie obtained. aad, as orosslng technique is perfeoted.,
orossing wtlL be limlted to attempts to unlte in the most-advan-
tageous cornbinatlons the variorrs bupertpr oharaoterlstics nowresident in separate speoies, fhroughout aII erosses, explora-
lory qnd otherwise, the Likllhood of hybrld vlgour wlli in-ltsel-fiustify the cross, 0noe a superlor tryurta ls-found, it wi13.,
wherever possible, b€ propagatdd. as an Fl, elther by-vegetatirie
methods or by J.arle-scate-fryUrfa seed pr6duotlon.

(see I-B-? for orosstng teohniqrre).
FESIIII S

(Brought up to Aprll, l94I)
Interspeclflo hybrlde bave been obtalned. ln spruce,

Bine, poprar, basswood., e1rn and blreh. [estg of these rrynrids
have not been oarriod. far enough to warrant a report. Itrbtidvigour, however, may be said. to be strong)y ino,liated ln-certain spruce and. poplar hybrldso And-in a cross between

ffi':*H""H. %mJf;, 3.i:'liill, I "33' ff u ;firillt'character.
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CL,ASSIEICATION NUMBER: I-B-8
CLASSIFICATION SIIBJECI: Breedlng: hybrldlzatlon.
TIIIE 0F SXPERIMENI': The d.evelopment of crosslng teohaldue

for forest-tree genera.

SCI{EDULE: Comrnenced March, 1958.

CONDUCTED BY: l. P. V. Johnson

OBJECTI\TE:

To flndl efflclent anil aonvenlent nethods of rnaking
interspecif,lc crosses in forest-tree genera (see I-B-I).
Lff-f'gRIlITJS J-ND IVIETHODS

The d.eve3-opment of superlor crosslng techniques
lnvo1ves: tests of varlous po1Len-proof protectlve coverlrrgsfor female flowers; rnethod,s 6f coll6ctfngl storing, transpor-ting and. applying po1-Ien (see I-B-5 ) ; oulture of d.etaahed.
flower branohes (used ln greenhouse crossJ.ng); aethods of
enascul-ation; stud,ies on self, steriLity (see I-Z-J-I'., lnvestl-
gations on large-scaLe crossing, eto.

RESUITS

It ls expeoted to publish
the end of the L94L crossl.ng soosorrr
warded. for fl3.lng with thls outline.

resul,ts of thls work at
Reprlnts will. be for-
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CIASSIFICATION NTruBER: I-B-g
CIASSIFICAII0N SUtsJnCT: Breeding: hybrid.izatlon
Trrr,r 0F EXPERTMEIilT': studies on the storage and. artiflcial

germination of forest-tree pollen,
SCIIEDULE: Commenoed ifarch, I?ZB.

COi{DUCTED BY; L" P. V. Johnson

NT] TllaAMTTTEvuu !vI _L v l.:j

To find efficient and convenient methods of storlngthe various kinds of pol1en used. in the hybridization work
on forest trees; and, to flnd suitabre methods for making
gu,:m.':na'i,ron 'r,estS of fregh and Stored polLen.

MATERIA:IS AND I'IETHODS

Pollen collected from various speoles of spruoe,
linti,.poplar,_basswood, elm, birch, map1e, oak, larohl ash,
'ctc " is stored ln deslccators und.er vaiious cond.ltion6 of
humi.dJ-ty, J-lght and temperature. Germination tests are nade
on varlous nedia, such as agar, sirica ge1 and distiLled water,whlcli contain various concentrations of-a nutrient, such as
iilrerose? sterile yeast extract, vitamin BI, etc.
RE;IIITS

ri is too early to state resuLts from thls work.
Howerrer, it may be said that light and high ternperatures aredereterious to pol-Ien in storage, and that low ieLativehumidity (s to 2of,l appears to-b6 most favorable io poff_en
storecl at room ternperatures, while hurnidity of about'58/o
f ..'rp:ars to bc rnost favorable to pollen stored at temperaturesjust above freezJ-ng, It has been d.ernonstrated that pine polLen
v,trl-l germinate very wel} on agar or distirled water witnouttrutrlent, while in popl-ar poI1en germination ls favored byi'eI-ativery !iS!-.oncentrations of -nutrient, for exarnpre , io/,sucrose in O,'l56io agore
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0IASSIFIOATION NUMBER: I-C-1

CI,ASSIFICATI0N SUBJECT: Breed,lng;

IITIE 0F EXItrRIhENT: Procluction of
trees by the

C-40

production of, poIYplold. forms

amphldlplold forms of forest
coLchiclne method.

SCI{EDULE: Commenced. Decenber, }958.

CONDUCTED BY: l. P, V. Johnson

OBJECTI\tB

fo investlgate the possibllity of prod.uelng new forns
of forest trees through doubling the chromosome numbers ln pure
species by the colohicine method. In cultlvated agricultural
plants, polyploid species (such as tetraplolds with four s€ts
bf chromosomes) are-economically superior to dlpJ.oid speoles
(two sets of chrornosomes). Since-rnost of our important fotest-
tree specles are diploid, tt would appear that chrornosome doub-
ling frolas good posslbilities as a means of producing supexior
forms.

METHODS

Varlous_ rnethod.s of applytng ooLohieine have been used:
€.gr, 0.5 and I.O{, in agar appfled-to-cut growlng lips in gelatin
oapsules (rvaterproof ed. with collod.lon f or outd gors ); imnersion
of-entire roots-of, young trees in 0.05 and O.l/o solutions;
bandaeins of bruised gtems with absorbent cotton saturated ln
0.4/o dnd-oovered with sheet rubber (dental nabber dam);- germina-
ting seeds on blotters saturated with 0.1, O,2 and 0.46rt, removing
seedlings when e-haracteristic sweIIl-ng of root and shoot are
noted; dnd, 0.2/o colchicine in 0.75/o Sgar applied in tvatorproofed.
capsules to shoots of nel{'ly emerged seedlngs growing in green-
house flats this permits stern treatment wlthout root treatmer$.

IVIATERIAI,S

To d.ate some thirty species of forest trees, lncludlng
all important native forms, have been subjected. to colchiclne
treatment,

R]ISU],TS
(Brought up to April, 1941)
Nearly all species have reacted. posltlvely to treat-

ment. The effect is oommonly distortion of leaves. thiokenlng of
the stem ancl general stuntlng of the plant. In some casesr how-
ever, the affected. plant is more vigourous, ergr, irr map).e and
ponderosa pine. Seed. treatment are the most convenient but have
one serious drarvback - the roots, which enterge from the seed. ber
fore the stem, get an overdose by the time the stem ls sufficlent.
ly affected.

This work is considered to be very pronlslr€, but muoh
research must be done before definite conalusions can be d.rawn.





C-41
CLASSIFI0ATION NUMBER: I-Z-I
C}ASSIFICAf,ION SUBJECI; Breed.ing: general

TIIIE 0F EXPERII,IENT: Studies on se]f sterility in forest
trees.

SCI{EDIIIE: Commenced May, }958.

CONDUCTID tsY: l.P.V. Johnson

OBJECTIVE

[o ascertain the degree to which self sterlllty
exists in the forest-tree species belng used in hybrldizatlonwork. In genera having perfect fLowers, €.grI Ulmus, T1L1a.
a hlgh d.egree of self sterility wouLd obviate the necessityof emasculation ln hybridization. In other genera, selfsterillty would simplify large-seare hybrid seed prod.uotion.

JJIATERIAIS AND X/ETHODS

At the tlme of the regular interspeclfic crosgpollinations, fernale fLowers are bagged and provlded wlth
means of self polli-nation. As a check, po1Ien frorn anothertree of the same species is substltutecl for seLf poLren ln a
lgmlpr of bags on each tree. Genera lnvolved. (up to end. of
1940) are Ulrmrs, Tilia, Pic0a, Pinus and. Betu1a.

RESUITS

(tsrought up to end of t94O)

A high degree of self sterility has been shown toexist in several species of U1mus, namely, U. eJnerloana,
t'l-Hgv_g-er.i:.L_ pumiJra and II. effuia. Iilb.affiiTEffiinee ofsell'sterility has been noted in the other genera under stud,y.
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C-42
CtrASSIFf CATION IMIBEI ? I-Z-z
CLASSIFICATI0N SUBJECT: Breedlng: general.

TITLE 0F EXPERIIWENT: Storage humid.ity in relatlon to
longevity of seed.s of poplar and e1m.

SCIIEDUIE: Commenced. MaV, 1938; finished. Apri1", 1941,,

COIIDUCTED BY: I'. P, V. Johnson

OBJECTIVE

To investi.gate the effect of storage ln a gxaduated
humidity upon the gerninability of poplar and e1m seed.s after
various periods of storage. Since poplar seed.s lose thelr
vitality in a few weeks rind.er ordinary conditions of storage,
and sinoe it is often desirable to retain seeds for rnrch
longer period.s, lt would. be very useful to d.iscover a methoclfor prolonging J-ongevity ln storage. EIm seed,s norrnaLly retalnfair viabllity for several months, but there is a need, fbr a
method. of storage that will rnaintain high vitallty for perlod.s
up to one year.

MATERIAIS ANO METHODS

Seeiis are stored. ln d.esiccators maintained. at 2.5.
20, 55, 50 (and. ln the case of poplar, also 65 and 80) peroent
relative humid.ity. Germination tests of seeds frorn eaoh
condition of storage are mad.e at regular intervals. speoles
used. are; Populus grandldentata, P. trernuloides, I]lmus anerlcena.
U. etf\rsa,-?i?-Tf @.
RESUITS

Storage in 2O{o reLatlve hurnidlty proved. to be the
best for both species of poplar, seeds retainlqg viabiltty for
as Long as 555 days. Poplar seeds stored in open alr fall_edto gerrnlnate after 42 d"ays. Elm seed.s proved. to be nruch Less
sensltive to humidlty and results of the experiment must be
o onsid ered. inconclusive.
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CIASS IFI CATION NUMBER :

CIAS SIFICATI ON SUBJECT :

C-46

and cytology : inheritanoe
studies

II-A-1

Genetics

TITIE ON' EXPERIME}{T:

SCIIEDULE: Comrnenced.

COA'IDUOTED Hf: L, ?.

OBJECTIVs

Studles on genetic variabitlty for sugar
prod.uction in the sugar maple and the white
biroh.

March, 1941.

V. Johnson

o,

PrimarilSz, to stud.y the sap and sugar prod.uotion
of a series of comparable sugar maples with the view of obtain-
ing d.efinite lnformation on leneti6 varlabllity for thischaracteristlo. This informatlon is a prerequisite to any
consideration of a breeding project in the sugar map1e. fhe
study as lt concerns the white blrch may be considered as belngof an incid.ental and exploratory nature,

MATERIATJS A}TD IVBTHODS

A series of 36 sugar maples (aS at the Holy Ghost
!o8_u" Bush, and 11 at the N).Ii.C. Annex) were selected- f or study,
Each site is uniform, and trdes are comparable with respeot to
aqe, size, exposurer and. type'..gnd size or crown. fhe volumeof sap prod.uced by each tree is measured, and the sugar con-centration of the sap at the beginning, middle and end of the
sap season ls d.etermined polarimetrically. The study r,vlIl be
continued. for at least three years. The work on white blrchfollows the lines of that on map1e.

BESUT,i S
(Brought up to ApriJ., 19411

There is wide variabirity in sap concentration and.
sap volume in both rnaple and. birch. Further work mrst be donebefore any conclusions can be d,rawn regard.ing the genetlc orenvironmental nature of these variations.

The sugar of rnaple sap proved to be sucrose(d.extrorotatory); whil-e that of Lricrr appeared to be a mlxtureof fructose(:-r,i,'orotatory ) and grucose (d:6xtrorotatoxy ), theprod.ucts of decomposed. (inverted ) sucrose. Birch sap'prod.uces
about one-thi.rd as much syrup per untt volume compared to maplesdp, and d.oes not appear to have any particul-ar flavour to
recommend it.
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c-44
CL,ASSIFICATION NUMBER: III-A-1
0IASSIIICA?rON SUBJECT:l?ood. technorogy: histological studies

TITLE 0F EXFEBIME\II': The relation of growth rate to wood,quality in Populus hybrid.s

SCIIEDUIE: Commenced September, IgSg; finished April, Ig4l.

CONDUCTED BY: I,. P. V. Johnson

OBJECTIVE

To investigate.in Populus the degree, if atrX, to
which rapidity of growth (especial-1y hybrid vig6ur ) afficts thequality of wood for pulping and other purposes" rt is a d.emon-strated fact that grolth rate affects the structure of the wood.,
g.-9., _spring r,vood. and summer wood in annual rir6s. Sincehybridity commonly i-ntroduces increased vigoun or grovrth, thegrowing of hybrid. trees must take into account the possii,tLftyof ad.verse wood characteristics arising from increa3ed rate oi
growth"

IIATERIA].IS AND TTETHODS

Trees under study, selected. for variability in grovuthrate are as folLowsI
DT'

n

I'

D

alba x
ITEE x
aisa

P. grand-identata
P. tremuloides

24 trees
8rt

to be pubiished very
filing with this outlLne.

2'
6il.2, n

TotaI 4Ftrees
Each tree was measured for diameter ard height, its age deter-
mined., and a l/z-inch core removed from the butt at 1g lnchesfrom the ground.. Specific gravity of each core walr d.eterrnineil.r''lood sarnples from the spring, middie, and summer regions ofaverage-growth. annual_ rings ( and in certain trees of fast-growth
?19 slglv-growth annual rings ) or each tree 1,-,,ere mascerated.-andfibre dimens j-ons d.eterrnined microscopically. Correlati on studieswere mad'e between all imporant cornbinations of the folloylringvari abl_es:

1. average annual increment in height
2. It rt rt rt diameter
5. rr rr rr rr volume4. vigour index (product of L and. Z)5" average length of fibres6. 'r width of rr

7. specific gravity of iiood.
B. height-diameter ratio.

IiESUITS
Results of this experiment areshortly. Reprints r.ryill bc foiv;ard.ed for

Fffiaioent at a
tremuloid.eS
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c-45
CIASSIFI CATI0N NUiVIBER: III-D-I
CIASSIFICATI0N SIEJECT: -Wood technology : BuIp and paper

tests
TrflE 0F EXFERTMH{T: comparatlve pulp and. paper tests o

hybrid ard. parenta] tiees in populrrg

scHEDIrI,S; commenced september, lggg; finlshed apri1, 1941.

cO]\DUcrED tr: l.p.v. Johnson (in oolLaboratlon with the
Forest Products Laboratory, Dominion Forest
Servic e )

OtsJECTIVE

[o ascertaln whether any narked, d.ifferencjes in pulpanii papgr quality might be found. iir wood samples d.erived fiom-a rela_tlvely slow-groling parental species ana from an ab-normally rapid.-gror,vlng tryUif O,

I,'TATERIALS AND ]VIETHODS

An entire trunk (,+ x G-I06) of a vigourous p. aLbax-1. gran$id.entata hybrid, and a simllar tnrnk"(c-z) oFa:
liot:::elg*itrg P. giran9ig-s-nt?lg tree lvere sent to rhe Frlp and

x- granSid.entata hybrid, and a simllar tnrnk-(c-z) oI-a-stolv'-'growing P. grandid.entata tree lvels sent to the Frlp and.:1"'l:-ej:y\!rng r. €ralglg€nhrs tree lvQls sent to the Frlpraper rjivisron, Forest products laboratory, Montreal, for
tg*ting- The tree G-? was 40 feet tn neiftrrt, 2.9 inches indiarneter, and 18 years of age; r'vhire the tiee'A x crlo6 nas
2*:::t in hcight, b.0 inches'in dlametcr, and only six years
vr o,6(- t

RESUITS

Resul-ts of thls experlmentshortly. Reprints i;ii1l be f6rwarded.
outl-1ne,

are to be published. very
for ftLing wlth this
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C-46

CIJASSIFICAII0N I.IIMBER: IV.A-I ( 50:]]
CLASSIFICATI0N SUBJECI: Vegetatlve proBagatlon: stem outtlngs

TITTE 0F EXFERI}iIEAIT: Norwqy sprucer Juue coLLeotions

SCIIEDULE: Conroenced June. 1940

CONDIJCTED Bf 3 J. h. Farrar at P.F.E.S.

OBJECTIVES

(a) To oompare treo concentrations of Alfred peat
in fine and coarse sand.(b) Io try dust treatments with indo).ylacetia
acld. (c) To eontinue the seasonal collectlons alread,y
begunr

XIAIERTAIS AND MEIHODS

Cuttlngs are planted ln beds, Type +, covered.
v;lth shades, Type 6, and watefed d,ailyr A collection is
made of L939 growth bearlng 1 orlr of Lg4O.growth and a
later oolleotion of fulLy. extend.ed 1940 growth. The
tfeatments given are: control,, talo, 100, 1000 and 8000
prp.m. lr:d.o1yIacetlc acid 1n talc.
PROGBESS

To Aprll, 194J..

The exBoriment has been completed, and the results
will appear in Nos. IX and X of thc series'rVegetative
Propagation of Conifers" in the Canadian Journal of Research.
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C-47
0LASSIFICATI0N IWMBERr IV-A-g ( 50:g)

CIASSIFICATI0N SUBJECT: Vegetatlve propagatlon: sten outttngs

TITIE 0F EXPERIIvIENI: T,{ire girdling
SCIIEDULE: Commenced. June, 1940

CONDUCIID BY: J. Ir. Farrar at P,F.E.S.

OBJECIIVES

lo determine if girdling lnduces ohange ln the
propagability of twigs or their ablllty to prod,uce florner
bud.s.

MATENIAIS AIID METHODS

To lnf1uence propagabillty lower branches are
girdled near the trunk in June. The twigs are collected,
and pl.anted ln October ln bed,s, Iype 4, lryith shad,es, fype 5)
in an A1fred peat med.lum. the outtings w111 be examlned.
in September, L941. Control outtings ate obtained from
ungirdled branches on the same trees.

To i.nfluence fIolrerlr€ the rnaLn trunk is gtrdled.
lr'rhere its diameter is bet,rqeen L and 2 lnohes. Flowering vrtll
be observed, os these and neighbourin€ trees.

For girdling #20 brass wire for srnaller branohes,
and. haywlre for larger branches ls r.rseit. It ts twisted.until it begins to cut into thc bark.

Nornay sprrloe, white
speci cs rr,sed.

PROGRESS

spruce, and. red pine are the

To ApriJ., 1941.

The brass wire rnas not strong enough. By October
mgny glrdres vrere broken. cuttlngs rrotrc colLecteit andplanted. in 0ctober.
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c-48

CIASSI FI CA'I-I 0N NU]',[BER : IV-A-4 ( rO:+ )

CIASSIFICATION SUBJECT: Vegetative propagation: stem
cuttings

TITLE 0F EXPERILI$'IT: Norway spruoe: hormone-treated upper
cuttings in AIf reil peat.

SCIIEDULE: Commenced. October, 1940

CONDUCTED BY; J. Ir. Farrar at P.F.E.S.

OBJECTIiIES

To check beneficial results obtained in
Experiment IV-A-58-GI- with ind.oly3-acetio acid. and sugar,
and the influence of med.irun on these effects.
JvIATERIjiIS A}D ]\,[ETI]ODS

Cuttings are planted in beds, Type 4, coverecl
r"'ith shad.es, Type 5, and. watered daily. The cuttlngs are
obtained. from the upper ha'l-f of 18 year old trees from twlgs
5 to 6 inches Iong" The treatments are: control, taIc,
L000, 2000, 4000 and 8000 p.p.m-, indo1yS-acetlo aciil in talo,
and 4000 indolylacetic pl-us IO(/o cane sugar in ta1c. The
media are coarse and flne sano and a mixture of the two
used. separately and. mixed with Alfred. peat ln proportions
by volumc of 4:1, 4tE and 4:4 (sand. : pcat ) .

FROGRESS

J,pril 4, 1941

The cuttlngs werc planted as sched.uled in
0ct ober, 1940.
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c-49

CIASSIFIC/TTION NT]MBER; IV-Ii-5 ( SO: S)

CIJ"SSIFICi.TI0N SUBJSCT: Vegetative propagatlon: stem
cuttings

TITIE 0F EXPERIIUEXIT; Temperature and evaporation.

SCIIEDUIE : C ornmenoed I'{ay , 194 0

COilTDUCIED BYi J. L. Farrar at P. F. E. S.

OBJECTIITES

To d.etermine maximum and minimurn weekly
temperatures and the weekly evaporation,ln beds, Type 4,
covercd. with shad.es, 0ype 5.

MITERIAIS r,ND I,/IITHODS

Ma,:cirnum and. minimum thermometers are put on
the south side of two bcd.s and read weekLy. Two atnrometers
are put in each of the two bed.s and refilled weekly. [hey
are rotated weekly to eliminate individ.ual varlatlon ln
atmorne ters.

PROGRESS re

To lpriI, L941.

The rcad.ings ylerc taken from May to Ootober.



o

o



C-5O

CIASSIFICATION M]MBER: IV-A.6 ( OO: O )

crriissrFrc/iTrON suB,rEcr: vegetative propagation: stem
cuttlngs

TrrlE 0F Ei(PERrl\[E}{I; propagation of individua]. treesr
,;liFiEDIn'I: '

COIilDUCTED BYI C, C. Hclmburger and J? f,, tr'arrar
at P. F, En S.

OBJECTIVTS

To d,etermine the propagablltty of varior:sconiferous cl,ones und.er sonditions found- optlmum f or
Norway sprucer

\{iTERIiiLS /.ND IVIETHODS

Thc_cuttlngs are collected in late Scptenber
and. 0ctober and pranted. in bed. Type 4. covered mitrr
shad.es, fypo g, in med.iurn lilo. i . ( tseO gg ) . The cut tlngs
incl-ud e scveral spnrccs and pines from the central
Experimcntal Farrn-.1,rboretum and two pincs anil a sprucefrom the Ontarlo Forests Branch, St.*WlIliams.
PROGRESS

To l;pri1, 1941r

The cuttlngs were planted tn Ootober, 1940.
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C*51

CL/,SSIFIC/.f trON NIjI(BER: IV-J,.-? ( gO: Z )

CIASSIFIC/;TION SUBJICI: Vegetative propagation: stem

fIf].,E OF EXTERI},IENT:

cut tings

Norway spruce: watering, shadlng,
and depth of planting,

SCHEDUTE: Commenccd. October, 1940

CONDUCTID BY: J. L. Farrar at P. F. 3" S.

OBJEC [I\ES

To determine the optimum cond.itions for
proBagating Norway spruce cuttings outdoors.

I[/.[ERIi;LS r\ND M$THODS

Cuttings are planted in beds, Type 4, They
are obtained. from the lor';er half of, 18 year o1d trees
flom tr',iigs 5 to 6 inches long, planting is to a depthof 5, 4, and 5 cm. Shad.es are f,ype 3 and.4 all year,
end Type 5 foLlowcd by Type 4. Three d.egrees of watering
irtil-1 be rrs ed.o

PROGRESS

i,priI, 1941.

The cuttings werc planted in 0ctober, 1940. A
means of regulating the watcring sched.ule is being lnvestl-
gated.. ( IT-ii-I? or 50: 1? )
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c-52

CIASSIFICAIION NUMBER: IV-A-B (50i8)

CII,SSIFICIiTION SUBJECT: Vegetative propagation: stem
cuttings

TITLE 0F IXFBIRII'{E}.TI: Norway spruce: cuttings frorn
different positions on the tree.

SCIIEDUIE: Commencecl. Octobcr, 1940

CONDUCIED BY: J. J,. Farrar at P. F. E. S.

OBJECTIVSS

To determine the propagability of cuttings
from various Levels on the trec and the interaction with
hormone treatment.

I/LT.TERI ,,LS ,IITD }/TETHODS

Cuttings arc planted. ln beds, Type 4, covered'
with screens, Type 5 and viatcred. dail-y. All are frorn
onc L8 year o1d tree, 15 feet high. Tvrigs used. \:/ere
all 5 to 6 inches long. itrach nhorl is kcpt separate and,
thcn groupcd. to give convenient numbcrs. (2,5,4), (5),
( 6 ), ( ?,8 ), ( 9, 10, 11 ). The treatments arc; control,
talc, and 4000 p.p.m. indolylacetic acid, in ta1c.

PROGBTSS

iipril, 1941.

[he cuttings nere planted in 0ctobcr, 1940.
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c-55

GI,ASSIFICATION NUMtsER: IV.J'-9 (SO: g )

CI/iSSIFIC/"IION SUB,IECT: Yegetative propagation: stem
cuttings

TITIE OF EXIERIIIE]ilI: Norwoy spruce: soiL media

SCHEDUTTE : C ommenced Oct ober, L940

CONDUCTED BY: J. l. Farrar at P. F. E. S.

OBJECIIVES

To find a medium in which cuttings may be
rooted and then ma.intalned. for a year or rnore,

]!II,TtrBI,i.IS J.ND IVIETHODS

Cuttings are planted. in bed.s, Type 4, covereil
r,,vith screens, fype 5, and watered. as necessary. They are
obtained from tl','igs 5 to 6 inches long off the lower part
of 18 yeer old. trees, The media are tabulated, The
proportlons are' by voLume.

No. Soil Sand.B'--T
5',1 1
382
59 I
40 1

PROGRESS

-[,pri1, 1941.

The cuttings rr€f,o planted. in October, 1940.

Alfred. peat
-----T-----

L
I
0
o

1
0
2
0
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c-54

CIASSIFICMI0N NI'MBEB: Iv-A-10 (50:10 )

CIASSIFICATI0N SUBJECI: Yegetative propagation: stern
cuttings

TIILE 0F EXPERIMENI: urhite pine: type of cuttings

SCHEDUIE: Comrnence August, L9+:-,

CONDUCTED BY:

OBJECTIVES

to determlne the propagabillW of various
types of white pine cuttings,

MATERIAIS A}ID I{ETHODS

Cuttings are taken in the latter half of
August and. planted in beds, [Vpe 4, oovered. with shad.es,
Type 5, in med.j-um No. 'l and watered d.al1y. Cuttings are
divid.ed into two length classes and the longer ones used.
full length and shortened. Cuttings are taken from two
age classes of trees and frorn the upper and lower parts
of these trees.
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c-55

CIASSIFICATI ON NIJMBER: IV-A-l1 ( NO: TT }

CIASSIFICATI0N $UBJECT: Vegetative propagation: stem
cuttings

T I Il,E 0F EXFtrRIMENT : tfhi t e pi ne : wat eri ng , shacli ng ,
depth of planting.

SCI{EDIIIE: Cornnrence August, 1941

CO}TIiTNCIED BY:

OBJECTIVNS

[o iletermine the optimum cond.itions for
propagating rryhite pine outd.oorsr

]VIATERIAIS AND IVIETHODS

Similar to IY-A-? wlth Norway spruce.
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c-56

CI,ASSIFICATION NI]MBER: rV-A-12 ( SO: TE )

CIASSIFICATI0N SUBJECT: Yegetatlve propagatlon: stem
euttlngs

TITIE OF EXPERIMEM: Propagatlon of variou.s conlferor:s
specles.

SCIIEDUIE: Commenoed.Ootober, 1940

CONDUCTED BY: C. C. I{elmbr:rger and J. Ir. Farrar
at P,F.E.S.

OBJECTIVES

lo d.etermlne the propagability of varlous
coniferous species found at tire-p.l',E.S. and elsewhere
und.er cond.ltions optirnur:o for Norway spruce.

MATERIAIS AND }{ETHODS

Sirollar to IV-A-6 with Nonnay spruce.
Besid.es aLl conifers available at petawawa-there are
two spruces from Rananaskis.

PROGRESS

/,pr11, 1941.

The cuttinp have been p)_anted ln Oetober,Igl0.
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c-51

rITIE OF EXFERIJ\IENII

CIASSIFICAT]ON NIIIIBXR: IV.A.15 ( SO: Tg )

cl,ASSrFrcATrON suBJEcT: vegetatlve propagationl stem
cuttings

tf?T.*+V spruoe: twelve-lnoh outtingswlth horrnone treatments.
SCIIEDUI,E: Comrnenoed. October, Ig4O

CONDUCTED By: J. ],. Farrar at p.F.E.S.
NB.'!"ECTIVES

To deternlne effects of ltornone treatnents onmedium-]ength and long cuttingsr
MATERIA],S AND MET}IODS

Cuttings are_planted. in beds, lype 4, oovered
Iitl. shades, !Vpe-e, and. watered, dafiy.' The bed has20 inches of head r6om ln plaee-of [frE usua.I 7. The
ll:3lTu"ts^are identieat witn those iir gr(peirment iv-1,-+
r cu:+r. The cuttlngs are g to 1.2 tnches-I0ng, coll,ectedIIo* the upper part 6r tne trees. fhe ued,lum 1s No. 4.The cuttingi weie pr.anted-s inJlis aelp-wlth a trowe]..
PROGRESS

Aprl1 4, 1941.

The outtings were pt.anted ln Ootober, Ig4O.
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C-58

CIASSIFICATION IIUMBER: IV.A.14 ( SO: T+ }

C}ASSIFICATI0N SUBJSCT: Vegetatlve propagatlon3 stenr
cuttlngs

TITTI 0F ru(PERIIItEIilT: Norway spruoe: Iolgth of outtlngs

SCITEDULE: Commenced Oetober, 1940

C0NDUCTED BY: J. I'. Farrar at P. F. E. S.

OBJECTIVES

Io dotermlne the propagabflity of cuttitgs of
various lengths.

l,rLi.TIRIi,lS AND METHODS

Cuttings are plarrted ln bedsr TID9 *i coverecl
with shailes, [ype-5, ln medlum Nor 4. attd whtefed. d.al].y.
The beit has-20-inshes of hcad. roon id place of the usual
7. The lengths ar€1 ln lnghes: 5 to 6. I 12, and.
]2 - 16. The t$o longer classes welg Plented' 5 inches
deep with a troweL, afiil the short Z-llZ lnches with the
Petarryawa board,.

PROGRESS

April 4, 1941.

The cuttlngs lrere plmted tn Oetobor. 1940.
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C-59

C],ASSIFICATION NIJI\lIBffi : IV-A.I5 (so:Ts}

clASSrFrcATr0N SITBJECT: vegetatrve propagatton: stem
cuttings

TITIE 0F SXffiRIMENT: Norway spruce: seasonaL progress
of rootlng.

SCHEDUIE: Commenced October, 1940

C0NDUCTED BY: J. l. Farrar at p. F, S. S.

OBJECTIVES

fo d.etermine when roots origLnate, when they
grow and the optimun season for transplantln!.
MATEIIIATS AND },IEIHODS

Cuttlngs are planted. J.n a bed, Type 4, ooyered.
ylth shaales, Type 5, in medium No. \, and wltered: d.al1y.The.cutttngs are 5 to o lnches J.ong from the r.ower partof the tree. Provision is mad.e f6r ltftir€ 4 grouls of10 cuttings _at rb perlods. These nay o-coui ev6ry two
vu'eeks throughout one season. unttl -ao/o tootrng is
reaohed., the cuttings shoql.d be replantbd and. tdken up
52 rveeks Iater, I,v[en Bo/o rootlng- is achleved, arL cir.tttngslifted should be transplairted to E beo in }ftrrs6ry r. wlth
Type 4 shad,es.

PROGRESS

Apri1, 1941.

The cuttings were planted. in November, 1940,
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C-60

CIJ:.,SSIFICJ.T'IO}iI' NI]"IIBER: IV.ii-16 ( SO: rO )

Cfu'SSIFICiTI0N SUB,ItrCT: Vegetative propagation: stem
cuttlngs

Trrlr 0F EXr[r]r][ENl: Norway spruce: rveekry collections
SCIIEDUItr: Commence lr[ay, 1gt1

CONDUCTJD BYz J. L. Farrar at F. !', E. S.

OI]JECTIVTS

To d.etermine the propagability throughout the
suruller season"

Lili,TERI.'lS l"ND lvtETHODS

Cuttings are planted, in becls, Type 4, oovered.
Tith shades, Iype 3, in mediurn No. 7, and watered daily.rhe cutiings will be 3 to 6 inches long from the lou,cr'irart of a rand.om selection of trees in-pi-antation No. B,:Ieckfy collections (60 cuttings) wiI-1 be mad.e from lvlay Lto l[ovember 1" They rvirl be-removed bl weeks later Lndtr'ansplanted to a shaded bed. in Nursery No. 1,
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c-61

CI.A,SSIFICATION I{I]I{BEB: IV-A.I? (TO: TZ )

CI,ASSIFICATI0N SITBJECT: Yegetative propagat ion: *t 9Tcuttitg s

fITIE 0F $(PERIIvIENT: Bapid deterrnlnatlon of moisture
in rnedia

$CI{EDUIE : Cornmenoed Novomber, 1940

CONDUCTED BY: J. I,r Farrar at P. F. I' S'

OEJECTI\TES

Tod'etermlnearapld'urethod.ofobtalningthe
Eolsture eonteni of a med.iurn-without removlng the medium
frorn the bed.. This will enable us to work out a vratering
sched,ule.

IfflTERIi,ls l,ltrD ilETHODS

(a) ElectrlcaL methods based. on changes of
resistanoe with change of molsture.

(b) lvlethods based. on the tenclency for_soil to
take up water aeainst inoreasing pressll1re aS it drips'

'- - (c ) liethods based' on tendency of hygrgggopic
materials to maintain a moisture content in equillbrium
with the surrorrnding media.

(a) I'netfrid-s based' on remo\rlng rveighing 3nc r::: '
placing a fl-xed. amount of medium in a porous vessel.

tviethods (a) an6 (b) require expensive apparatus.
Method. (c) Oepcnas on finding a suitable substanee. TTood

ls suggesied..'---UettroO (a) is-the most direct and depends on
ffnaiiE a suitable vessel. rqire screen and. porous clay is
suggested,.

PROGRESS
To i'Prilr 1941-.

Methods (a) and (b)
complicateil and expensive.

vrere rejected as being too

Pieces of cedar cut transversely $tere set in thc
med.ia but they beeame water logged and stayed that \Tay.

Porous clay vessels Y'r'ere not obtained''

wire baskets were rnade and. are belng tried" The
lndicatlons are that with certaln precantions these can be
used..



o

o



C-62
CTASSI FIOATI ON NTJMBER : rv-A-18 (go:re)

CIASSIFICAII0N STJBJECI: Vegetatlve propagation: stem
outttrgs

TITIE 0F EXPERIMENT: Norway spruce: tests with Alfred peat

SCHEDUIE: Commenced Decenberr 1940

CONDUCTED BY: N, H. Grace and J. I,. Farrar at N.R.L.

OBJECTIYES

To determlne the property of A1fred peat whlch ls
beneficial to propagation of, spruce cuttings.
LIAIERIAIS AND ]IIETHODS

Cuttings are ln beds 'l and 8, Room 409L, tlghtly
covered with cotton shades. The med.ia are ln ga11on crocks
I?, inches deep with bottorn d.ralnage. The cuttings are 5 to 6
inohes long from Plantation B at P.F.E.S. Waterirg is d.one
dai1y. Alfred peat was treated. in various lv4ys before belng
made up into a rnedium (peat:sand - 1:2) in an effort to d.estroy
its benefioial ploperties; stearn.sterlli"zed., d.ried at 100oC., -cxtracted rvlth bi6 aaetic acid, tlz of f% sodium tryd.roxiclc, 95/,
methyl alcohol, and boil.ing water" Swedlish peat was variously
treated. to rnake it as good as Alfred. peat: watered rveckLy with
200 c. c. of,: ?, prp,rnl vitamin 81 soluti on, Hoagland t s nutrient
soIutlon, and. potassium acid ph6sphatc and magneslum sulphatc
as in Hoaglandts nutrient; che-rnioals of Hoagland rs nutrient
added once to give an extia 4//o mincral oontcnt, \fo of calcium
aarbonate addcd, 10f;- 1r,1frcd. peat added, methryl alcohol extract
of /,Ifred peat added, Sr,ued.ish peat finely ground.. In addition
therc r'Iere controls of .i,l-fred. and Swedish pcat mixed, with sand.,
sand. alone, and sand with a half-ineh layer of Alfred. peat on
top of it. The reaction in all med.ia is deterrnlned, and.
bacterial and fungal counts on those sterilized.
FROGRESS

/ipriln ]940.

The med.ia have bcen prepared and the cuttings
plantcd in Decembcr. pI{ readings were taken ln aLL replioates
of all med.ia. Thc watcring uith chemicals has been done.



o

o



C-55

CUiSS IFI Cr', fI 0N NUI{Bffi : IV-.i.-19 ( SO: tg )

CILSSIFICJ-tI0N SII.BJECT: Vegetattve propagatlon: sten
cuttings

TITLE 0F SXPERIIvIJLT: Norway spruce: P d,usts

SCHEDUII: Commenced Deoember, 1940

COIITDUCTtsD BiYl N. H. Grace arrd J. Ir. Famar at N.R.I'.

OBJECTIYES

To oompLete the trlals
e conifer and to see if a. hormone
which stinrul-atcs Norvuay spruce,

i,IAfEBIALS AND IvIEIHODS

of these dusts by using
chemlcal can be found,

Cuttings are ln bed 4, Eoom 4095, in a meillurr
similar to No. ? of P.F.E.S, The bed ls tightly cevercd.
with cotton shedes and rvatered daily. [he ilusts are
d.escribed. on page ?0, book 1?6 (fZO:20). They contain
alpha-naphthyl acetlc acid., olphs-naphthyl butyric acid,
alpha-naphthyl hexylate and lndolyJ.acetlc aclci at collcsn-
trations of 500, 1000, e000 and 4000 p.prrrtr There is atale treatrnent and. a control. The cuttings are 5 to 6
inohes long, from PLantation No. B at P.F.E.S., frorn the
lower part of the trees.

PROGRESS

/;priI, 1941,

Thc auttings were planted in December, 1940,
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c-64

CT,AS SIFI C/ITI ON NUMBER : IV-A-20 ( go:eo)

CLXSSIFICi.TI0N SUBJXCT: Vegtrtative propagation: stem
cuttings

IITIE 0F EXIERIMEI{T: Norway spruce: shading and lengths

SCI{EDUIE: Commenced Decemb er, 1or40

CONDUCTED tsY: N. H. Grace and. J. l. Farrar at N.R,I,.

OBJECTIVES

fo determlne the propagability of different
Lengths of cuttlngs under varying degrees of shad.e.

},[ATERIAI,S AI{D ]VIETHODS

Cuttings are ln bed. 4, Room +O93, iD a med.lum
sirnilar to No. ? of the P.F,E.S. The outtlngs are from
the lower part of the trees in Plantation No, I of the
P.F.E.S. lilatering is d.one dally, fhe heacl room is
dlvided. into 4-inch sections, divlded by ce3.Lo-glass,
Some sectlons are left open, some covered, with cheese-
cloth, some with cotton and some vrith cello-glass. fhe
cuttings are in three lengths t l.-l.,l 2 to g indhes, 5 to 6
inches, and 6 to 10 inches. Light vaLues will be d.eter-
miried under each oover,

PROGRESS

To April, 1940.

The bed was prepared and, the cuttings planted
ln December, 1940.
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C-65

CIJASSIFICATI ON NUT{BER : IV-A-21 ( 5ol?1 )

CIASSIFICAffON SIIBJICT: Vegetative Propagation: sten
cuttlngs

TITIE OXl EXPERII{A]I: Norway spruce: J duets

SCIIEDULE: C orunenceal December, 1940

CONDUC'IED BY: I'I. I[. Grace and. J. Ir. Faruar at N'R.tr.

OBTECrIVES

To determlne the actlon of these d.usts 0n
Norway spr:Llce r

MATERIAI,S AND ]VIETIIODS

Cuttings are in bed, 3-, Roorn 4099r ln a mecliu-m
siml-Iar to IrTo. ? of the P.F.E.S. fhe outtlngs are fron
the lower part of the t,rees in Plantation No. I of the
P.F.E.S. -They are !-fl2 to 5 inches 1ong. lilatering
is d.one daily and the bed. is tlghtly oovered. with ootton.
The d.usts are descrlbed in book l-76:14. They oontaln
nutrient, vitamln B1 alone and cornbined. with nicotlnlo
acld. and naphttryl bttyric acid.. Therc is an untreated.
group, groups treated with talc and with charcoal d.ust,
and naphthyl butyric acid. in charcoal.

PROGRESS

Apri1, 1941.

The experiment ls complctecl. The cuttlngs
have been rcmoved. and detalled notes made. Rooting was
very satisfactory and, the rooted. cuttings are heeled.-ln.
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C-66

OIAS$IFICAII0N Ntl[rtBER: Iv-A-2e (50zzZ)

CITASSIFICAI]0N STIBJECT; Vegetative propagation: st91.
eut tlngs

TI[!E 0F EXPERII{ENT: White pine: hormone treatments

SCIIEDULE: Colnmenced January, L94l-

CONDUCTED BY J. Il. Farrar and SI. H. Grace at N.R.I'.

OBJECTTVES

[o test'propagabillty of white plne in Alfred
peat in greenhortse, to check Dorants results with hormone
'ireatmenTs, and to'compare the dust and solution method's.

MATERIATS AND METHODS

Cuttings are in beit 5, Room +O95, it a meCliufll
sinllar to No. ? at the P.F.E.S. The auttings are from
the Lower part of a group of t1.ees at Kingsmere_ frox1
10 to 50 feet taLl. - 0n1y twigs 6 to 6 lnches 1-ong were
used. for cuttirgsr The beds are covered' tlghtly *ltl
cotton and. wateied daily. Treatment was with indolyl
butyric acid. in soLutions for 24 hours at concentrations
of b0, 100 and 200 p.p.r1r and. in tals at oonoentrations
of 50, -f000 and 2000 b.B.m. Ihere was an untreated.
control, a talc control and a water control.

PROGRESS

Apri1, L941.

fhe cuttings were planted in February, 194].
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C-6?

CIASSIFICATION NUMBER: IV-A.?5 (5AzZ5)

CIASSIFICATION SUBJECT: Vegetative propagatlon: stem
cut tings

IITIE 0F EXIERIIfENI: Wtite pine: Rikerrs ind.iviclual-s.

SCitrDUIE: Cornmeneed January, 1941

CONDUCTED BY: C. C. Heirnburger and. J. I,. Farrar at N.R.I,.

OBJECTIVES

To obtain ramets of rust free clones known to
Dr. Riker, 1[isconsln.

I\iIATERIAIS AIID METHODS

The cuttings are obtainecl by Dr. Riker and
shipped here in moss. After a prellrninary storage
perlod. in snow they are prepared and pLanted as ln IV-A-2?.

PROGRESS

Io April, 1941.

The cuttings were planted. Febnrary 1?.
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c-68

CIASSIS'IOATION NI]MBER: IV-C-I ( SZ IT )

CIASSIEICATION SUBJICT: Vegetative propagation:
grafting

TITLE 0F H(PEBII/I3I{I: lVork on coniferous transplants'

SCI{EDULE: Commenced MaV, 1940

CONDUCTED Etr: C. Cn Heirnburger and 'I' I,' Farrar
at P.F *E. S.

OBJECTIVES

fo d.evelop a technique of grafting twigs on

transplants.

MATERIAI,S AND i\JTETHODS

Plantsofrnhitespsuceandredpine.Zanil
4 years old. are potted ll lln oans with holes f,or
drLinage. Grafiing will be done 1n Spring 1941'

PROGBESS

APriI, 1941.

lhe plants were potted in lvlay, l-940, most
survived the sulnmer of !94O,
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c-69

CIASSIFICATION NI]MBER: IV-8.1 (S+:T )

CI,ASSIFIC}"TION SUBJECT: Vegetative propagation:
develoPment of materiar

TITL,E OF EXPERIME}{I: Eff ect of rooting meiliun and' neTt

growth

SCIIEDIII,E:

CONDUCTED Ff :

OBJECTIUE

Tofollowthedevelopmentofrooted'outtlngs
with reference to presence of nefr growth and' the meillUrn

in whioh the cuttings were rooted'

}iI.ATERIAI,,S AND METHODS

The cuttings are weLl-rooted ones fron
Experiment IV-A-|g-G1 T50:38-GI). Those pTopagated ln
s*ia ;t; kept separate from those propagated'.ll -9:"!:
sand., and tfiose witn new growth from those urithout 11.
ffrey were planteit in Nusery No. l in a bed' covered' wlth
shades, Type 4.

PROGRESS

APriJ., 1941.

The planting was done in May, 1940' - f3
0otober, 1940;- aimost cimplete survival- s/as noted'. 1940
growth oocurred on practically all cuttings, i11 sqme cases
{here vrere tvro flashes of, growth.
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C-?0

CI.ASSIFICATION NUMBEH: TV-E-E (A+ZZI

ctAssIFICaTION SIIBJECT: Vegetative propagatlon:
d.eieloPment- of rnat eri al

TITIE OF EXIERIMEI'TI: Plants from canrp 4, Bed. 1, ln
Nursery 1.

SCITEDUI,E:

CONDUCIED BY: C. C. Helmburger and' J' L' Farrar
at P'F 'E' S '

.:
OBJECTIVE

These are the ol-dest rocteil cuttlngs avallab].e'
A number of thern are ramets of clone rlor

MATERIAI$ AND METHODS

fhe clone was planted' by C' C' Heinlu1ger ln
MaV, :-g5'!. The others were plarrted,at the N'R'L' ln
,la"nriaiy to Uarcfr, 1958 and trinsplanted- to P.F.E'S. in
May, t-gee. In'May ? !g4O tlrey were. ull transpla+lod
to"tilursery 2, P.F.I:S. and. plairted without protectionr

obsenrations and experiments will be maile as
condltions warrant.





C-?1

CIASSIFICATION NtlIvlBEB: IV-E-5 (S+z.5l

CLASSIFICATION SUBJICT: Vegetative propagatlgtj
d.eieloPment of materlal

TITI,E 0F EXPERIITIDITI Cuttings of season of L958'
P" F.E. S.

CONDUCTED FY:

OBJECTIVES

J. fr. Farrar and C. C. Heimburger at
P.F.E.S'

There are no def,inite plans for these
plants.

MATERL\T,S AlilD IIETHODS

These outtings were planted dgrlng. the
season of 1958 and tran6planted' in M4Y, 1959 to
Nursery 1 and protected ty sl-rad'es, fype 4' When

Iarge lnough they shoul6 _be lined out in a nurselTf
or Flanted.-in the field for observation'

\
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C-72

CI'AS SIFICATI 0N NtltrilBER : IV-E-  ( 54zal

CLASSIFICATI0N SIIB,IE0T: Vegetatlve propagation:
deieloPment- of nateri aI

TITLE OF EXPERII{ENI: Cuttings rooteil ln sphagnrm
peat rEga, P.F.E.s.

CONIIICTED BY: J. ]-r. Farrar ancl C' C' Heimburger

OBJECIIVES

}TATERIAIJS AND METHODS

$his investigation covers all cuttlngs- of
whlte, Norway-utta- Uf uek*spruce, and-whi te pine ' that 

-
were planted in iurv ald lrugust, 19591 ?nq propagateil
ln a sphagnum-peat inixt.,rre." Ihey ar6. alL in Bed' 6,
piF.ErSr urSi**iil 

-b;-iinea oul in the nursery ald
;i;;;iiiea uv--s"pu"i"r, -anq aocordlng as the orlglnal
cutting had a terminal bud.
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C-75

CI,ASSIFICATION NTIIiTTBER: IV-T-5 (S+Ig,I

CLASSIFIGATfON SUBJECT: Vegetative propagatlgn!
develoPment of material

TIIIIE 0F EXPERIMfl{I: Transplantlng sprlng 
- 
ancl f all wtth

three ilegrees of shade

SCHEDULE: Commenced. September, L940

coNDucrSD B-Yi J. l. Farrar and c. c. Helnrburger

OBJECTIVE

fodeterminethefeaslbilltyofllnirrgout
rooteil cuttings ln SePtember.

IvlrrTERIl.lS .{'ND }[ETI10 DS

CuttlngswelefromExperimcn!IV.A-59-P1arrd
p? propagated. in lLrred peat me6lu-trr. The roots arc
trihmel 6ff b om. 1or€. Cuttlngs are-planted in
a;ptfib"r-u"A M;t.- S[ad.es tvp" 5- an$  -and. no shade
are usecl. ffanling is done-Ly the trowel-slit laethocl
1n a bed rn mrrsery 1. cuttlngs for spring plantlng
are heeled-in prot-ected by shad'es Type 5'

PROGRESS

APrll,1941.
fhe faLl planting was d'one and the 9$t+rc9

for sprlng pi*"iil! ier" nedtea-in 1n Sroups with thelr
1abeIs.
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c-?4

CLASSIFIC/'IION NIIMBER: V-A-I (I A )

CLASSIFICATI0N SIIBJECI: Pathology : poplar

TI$LE 0F PRQJECT: Resistance to diseases ln poplar
breedlrrg materiaLs.

SCHEDIIIE: Comrneneed. r-950

OONDU0TED BY; C. G. Riley, J. E. Bler, A' J' Skolko

OBJECTIVES

(a) To acquile fundamental knorvledge of _dlseases
that rnay seriou;ly threaten any given line of breeillng stook.- (b) To d.etermine the telative degree of suscep-
tibility or resistance of such l-lnes to these cliseases.

MJ'IERIAIS AND IffitHODS

(1) Basic stuilies of the dlseases invo]'vecl'
iti irtu-nuloral incidenoe of disease is d.etermlned.

by means of perlodic examinations (a)tn nurseries, (b) ln
test plantatlons where optimum conditions for lnfeotlon are
provl&ed, (c ) . of prospecti.ve palen!aI materiaL elsewhere.' ' (gJ lrtifiaial inoculatlorrs are practiced. uncler
aontrolled cond iti ons.

Ivlaterials as provid.ed. by the tree breed.ers in
nurseries and test Plantations.

RESUIJTS

See (a) Bier, J.E. Septoria eanker of lntroduaecl
anil native hybrid poplais. Can. JouI. Res. 1?: 195-204' L969.

(u)-nnnual reports to this Subcommittee
(Appendlx D).
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c-?5

CI,ASSIFICATION NUIVIBER! V-B-l- (I B a)

CIASSII'ICATION SUBJECT: Pathology: whlte pine:
bl,ister rust.

TITLE 0F PROJECT: Resistance to bLister nrst in whlte
plne breeiting naterlals.

SCHEDUIE: Commenoed 1940

0ONDUCTED BY: C. Gr R11ey and A. J. Skolko

OBJE.CTIIrES ,

(a) S,o acquire fund'amentaL knowLedge of the
disease. (b) lDo d.etermine the degree of resistanoe of
susceptlblLlty to bl"ister rust in breeding materiaJ.s.

NIATERIAIS AND METHODS

(a) Basic studies of the d'lsease. (b) The
natural incidence of the disease ls studied by means of
period.ic exarolnations in test plantatlons where optirurn
6onditlons for d.evelopment of the d.lsease arq provialed..
(c) Artiflcia] inocuLitions are practlaed. uad.er controlled
oonditlons.

Materials as provid.ed by the tree breeders ln
nurseries and test pJ"antatlons
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c-76

CLASSII'ICATI0N NUMBER: V-B-z (g B a 1)

CLIISSIFICAIION SUBJECT: Pathology: white pine: bLister rust:
Pointe Platon"

TITIE 0F PROJECT: Freed.om frorn
Platon white

SCIIEDULE t Commenced. 1940

CONDUCTED BY: C. G. Rlley

OBJECTTTE

blister rust in Pointe
pine s.

To dlseover white pine trees ln whioh reslstanoe
against bllster rust !s indicated by freed.om frorn this
d.isease und.er conditions favouring its development; such
trees, if discovereil to seTve as a source of experlmental
breoding materi.al.

MATERIAIS AND METI{ODS

lrt Polnte Platon, Quebec, on the Seigniory of
Lotbiniere, ls a srnaLl plantation of white plne that was
planted in 1908, to serve as a wind.break. The planting
stock was imported, from GermarSr, and. it is believed. that this
was also the-occasion of one of'the original irnportations of
blister rust from Europe to AmerLca. Some of the trees have
been attacked by the cl.isease, while others appear to have
remained. free oi it. A neai-by bed of bl-ack currants provicles
abund.ant lnoculum. Under these conditlons the rust-free trees
suggest possible resistanoe against the illsease. The Seigneur,
Mr. A. Joly de lotbiniere, whose business ad.dress iF
I,eclerovil"le, Co. lotbiniere, P.Q., 1s anxi.ous to co-operate
wlth thls Cornroittee ln rnaking the best possible use of these
pines.

/r,nrrua1 i,::spection of the trees is macle durlng the
aecial seasorlr Rust-free trees are id.entifled by metaL numbet
tags. Mr. d.e lotbiniere has volunteerecL to plant blaok currants
in a location oalculated to inarease thc ohanoes of lnfection
in the plnes,

RESUITS

See annual reports to the Su-bcornmlttee (ApBendlx D)
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CITASSII'ICAU0N 1rIIMBER z Y-Z-l

CI,ASSIFIG/,TION SUBJECT: Pathology: general-

rrrr,E oF EX'ERTMENT; :1"*:::.;:rl:: :3:liil-:t iflp*iH;:tt
house and' nurseryr

SCI{EDUL,E: Commenced' ldovember, 1959

C0NDUCTED BY: !' P' V' Johnson

OBJECNIVE

Toinvestigatetheefficlencyofvarloussoilanil
seed treatmenti*i"-""itrofiiig-a"mpine-l,tt of forest tree

seedl_ings in greenhor;ge ..rra-rrfir"erd. - since ma',y,speoles of

f,orest trees E.re highly "llu""ptiPla-to _damping-off , it is
highly importani inEt tite 6*"6uOioef' "uftt-"UlE 

nyUiiA material
be given *ou"y- protection against thls menaoe'

I,IJiTERIAI,S Al[D METHODS

Red. pine seedlllgs have ploled to be the most sult-
abLe materlal fbr stud.y urr-6-hutu been usea 1n nost of the work'

lphite spruce and- poplar """aiilgs 
have also been stu6leil' In

the greenhouse experiment.l-E"ii"r-!i3. 
-el-azeo crocks of equal

taro weight *A-*6ntaining'e[ual anounti ;i soll have been use6'

Constant soil moisture \qas #i;;"i"ed by welghlng g-l:"k" at

time of warering. Both .oii-u"a seed- ireatilenti were appLled

ancl the effects of temperai*iu-i"A l*-nldlty studied'' locaL
garden soil as-weff *s-fteurriii-ili";ted soiL imported from the

Provinclal nursery at Orono-[bt" been rrsud" Hygrothermographio
record.s have been kept aorin! all. experiments' Determinations
of pH have Ueen-muae'in afi Jxperiments' Seecl treatments hmre

included the foll_ow.ing "ir"ili""i;;-;;a-"opp"r 
oxid.e, zlno oxid'e'

copper carbonate, coppe"_ J"fp[ut", Semes-air and f ormalln'
Soil- treatments have incfuAe[ steim steiitization' cultrrres of
Bacillr:s simplg4 and the toiio*i"g chemlcals: mercurj'c chlorl4e'
triiiffi"tfu ,-formalin, red copper- oxid'e, alunlnum sulphate'
Semesan, Cheshunt compound.;-;"4-'uiftyf mercuric bromld'e'

nESUI,TS

l]esultsuptoApril,lg4lindicatethatthemost
effective treatments have 6eeni Semesan, re+- egppef oxid'e,

steam sterili zatLon and *r"mi"om sulphat6 soil treatments;
red oopper oxid-e, zinc o*id* and copper carbonate seed' treat-
rnents; and combinations oi uffectiv-e-seed and soiL t'reatments'

Uniformnurselytestsoftreatmentseffeotivein
the greenhouse wil1 be *Jae at Orono and' Ottav'ra d'r:ring thc
Summer of 1941-.
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APItrNDIX IIDI'

Investigations, Subcommrttee on Forest
National Research Counsil of,

D-L

Tree Breedlng
Canad.a

V,A Resistance to diseasc in poplar breedir:g materiaLs

Annua1 Eeport,1940

C, G. Rl1ey and. A. J. Skolko
Domj.nion Forest Pathological Service

The breeding stock in the two nurserles at the
Petawawa Forest Experiment ;ita-bion is belng studied to d.eter-
mine the d.egree of inherent ::esistance aT Susceptibirity to
d.isease i-n each of the numcrous ilnes, rt ig Lmportant to
bear in rnind that, while proof, of susceptlbility to a disease
may be readily obtalnedo leslstance or immunity- requires to be
d.emonstrated. repeated.ly and under a wide variety of condltl.onsr

Two methods of obtaining the r'equired irrforrnation az.epractlseil. (1) Observation of-diseases trrat ocour naturaLly.This methoil depend,s upon the accid.ental lntroduction of inocir.-
Lum und.er condi.tions ?avourable to infection. e) rn ord.erto remove thls factor of uncertainty, inoculation is practioed
9y artificiaL means, thus ensuring inat an ad.equate amount ofinocuLurn reashes-eyery plant and frrat every pJ.dnt ls subJeetto the same cond.itionso* rf,hile the occurr6n6e of disease on
gnv pJ-ant indicates su,sceptibility under either method, 

"u.is-tanoe or immunity-can be deterininlcl by rnethod Z on1y, Sucsess-ful -application bf the inocuration neihod. requires L-trroroughknowledge- of the optirrum conditions f or tnfectf on and aevel6p-ment of the d.Lseaseo To acquire this frrndamental knov;ledge'lsthe first task to be undertalien. sore progress has been madeln this dlrectlon, but the resuits of the inoculatlons thathave been mad.e, indlcate that a great dear more remaj.ns to beasoertained.. fhis will continuS to be one otr theJ"imary ainsof further research.

rn 194o, pellodic exarninations of aIr poplar breedLngstock in the nurseries wetre cond.ucted. rn-aoiiii;;, sevenal
*stdreg lnocuLations have been made, usi4g Mela.urpsora med.usae
{.num. (rust ) and Se*plS.fi_e lryF-="".f pei:k, (Seffi
The aornbined resufts-?r :Eirffi txami..tuiions and inoouLations arelndlcated ln TabLe 1" Table rr indicates those l_ots in whiohlh" presence or absence of rust has been consistent ror--tir6----two years in which observations have Ueen made.
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Ihe natural ooourrence of nrst was not as severe in
Lgl0 as in prevlous years, some cl-ones of known high susoep{
tibility remaining rel.atively free of the disease untlL Late
in the seasorle The C x W seedlings were the outstarding
exceptlon, these being severely attacked.

Special mention should be made of C x trf #+15. In a
pJ.ot of sone 1500 C x 1[ seedlings, most of whi.oh have f,or two
years been so heavlly attacked. by rust that they have become
prematurely d.efo1iated., this individual pLant has been ooll-
spicuous ln both years for the reason that it has retainecl
aLI but the l-owermost J.eaves, and the rust was aompanatively
soaroe on the remai-niler. 0ther indivlctuals that exhibited
simllar tendencies tn 1959 and 1940, but to a lesser ilegree,
were CxW 12?, CxT[ e08, CxIf 1154 and. CxT[ ]-864, None of these
approaohed. Non 4?5 wlth respect to height and form.

It has been ilemonstrated, bV means of artifioial
inooulati.ons, that Melampsqla rngqlrsee Thtfun. i.s present on
poplars ln the nurs@ET ffiFe-Ts sound reason to believe
that the annual attack of rust is caused. prlncipall"y, lf not
so1eLy, by this speoies. Teliospores on severely rugted. poplar
l-eaves that had. laln on the ground in the mlrsexy a).L winter,
were gerrninated. in the laboratory, The resuLting sporidla
Irere used. to inocul-ate two species of larix, which in turn
prod.uoecl the typioal- aecial stage of the rust. Fresh poplar
leaves were inoculated with these aeciospores, and the corls€-
quent prod.uction of ureilospores and teLlospores completed the
life oycIe. Unless this rust is capable of overwlntering in
the uredlniaL stage, it is not Iike1y to be the cause of serlous
dlsease in Lqrix-free regions, This posslbility is being
|nlesttgateElffither" Ottrer rusts that attaak poplar are:(1) M. aLbertensis Arth., alternate host, DorrgJ-as flr. el
M. affiis (1611. ) ludwon alt6rnatE host, eastern
hemlock. (,6) Ulr_oqeidentalls Jackso a3-ternats host unknown,
western North ffi gg!!4!_q!qes (oc) Sohroet.,
alternate host unknown, westffiioa.

-.Septoria mrrslrlq is cornmon as a "1eaf spottt fungus (see
IabLe f.)-TEi3- f6iffif d.isoase is not usua11-y serioui, thouglr
It c-auses premature defollation in severe cases, exarnpJ-es of
which are: Calgary 4, Calgary 6, Calgary L6 and Calgary 3-7.fn adtlttlon, lt causes a serious canker dj-sease on gglltain hosts.
notably Russialx, Northwest and Saskatcher.van popJ-ars t r l. This
aspect of, the illsease has not yet appeareil on any of the trees
belng tested exoept through wound. iaoculations on Northwest
poplars.
/r \tU Bier, J.8., Septorla canker of introduced. ard. native hybrldpoplars. Can. Jour. Res, 1?:195-204. l9g9.

western North finffi;
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Napicladlurn dle-back seriously attacked SG 2, IG 5,
and [G 4, as in previous yeers, The d,iseaee is oonrnon on
other Ii.nes, but only to a negligible d,egree.

In add.ition to the above reporteil observati.ons and
tests conduoted ln the nurseries, inoculatlons r,','i.th !ffpo4y1on,
$eptoris. and. idapiclaoir:n were ch.rried. on elseuhere dTffie-'
ffiatffi;'f or tEtlIFlG-of developing nethocls and observing
symptoms 

"

Two types of insect injury nrere observed,. These were
brought to thc attentlon of offioers of the Dominlon Entoroo-
J.ogical Laboratory, and were ldenttfled by them as the work
_o-f aphlds and of Eiltrlx sp" Aphid lnJury was severe on
Masson, 0P 5, 0P 49-anA-Strathglass, The last-narned was
severely attacked. in L939 a1so. Epltrix feedlng was oommonln both 1959 and L7+O, but the injr:ry did not appear very
seri. ou€ir
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Designatl. on

Table L list of poplar breeding stock in
nurseries at Fetawawa Forest trxperiment Station,
showing incid.encex of diseases in 1940.

ssano
Berolinensi s
I,l,,Nn W. 1
B, N.tT. 2
B.N.Wo - 4
B. N.lil . 6
B.N.W. B

B.N.fl . - 9
B. N.1,T. 11
8.N.,1;7, - 15

. N.l[r. 16

. N. tTo l-'l

.Notro - lB
-I B"N.1T. - 19

B.N.lr. 22
B. N.1'T. 25

. N,lTo - 25
rooks - +
rooks 10c1

^ 
17
1)ctz

n 4 'tU-lt -L

Calgary
Calgary
C algary

a1 oa':*'t
a1 oerv

Calgary
C andic ans
Canescens
C arollna
athayana

Cathayana
athayana
athayana
athayana
athay ana
athayana
t'r ''l

G-B

Miso.

-i, - 22
A-26
A-55
A-b6
ACE-L
J,CE . 4
.i'CE - I
ACE - 10
ACE - 11
ACG-1
/,CG - L2
J,CG - Z'I
/icuninat a
i'cuminata
.[G-2
^f1 

?,
JI\T - I

iiG - 10
l,G - 15
i,G - 2I
'r,G - 22
tG-24
/,G - 29
nG-ez
,r'G - 55 -
;G-55
AG- 55-
;riG - 35
4G.48
j,G - 56
JiG - 59
AG-61
tiG - 63
j;G - 81
i,G - 95
/rG - 98
*G-99
/,G - 10?

5
I5
I+
19

+
+
0
tr.
tl

+
0

I
+
+

+
+

+

+

0
0

+
+
+
+
0
0
0
0
0
+

0
0
+
+
U

0
U

I
A.t

o
16
tl
2g

1
l5
15
16

-l.7
18
20

0
+

+
0
0
0
+tr.
U

0
+
0
tr,'
o
+
+

+
0
0
0
U

+
++
++
+
++'
+
U

;

o

-
0

o
0

(J

U

5

U
tr.
n

0

r
T
n

U

+
0
0
U
n

I
I

0
0
0
0
U

0

0
0
0
0
0
0
0
0
0
n
0
+
I.
t

i,ngulata erec
AT-2
r;T - 15
/,.T L5

0
U
U

x
0

lndicates presence of disease
lndieates absence of disease
indieates no informatlon

ria l-eaf lMisc Des ienat i on Rust I rla leaf
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Designati on Rust

Table J . (cont'd.

P-
P-
P-
P-
P-
P-
P-
P-
P-
P.
P-

0P-
0P-
0P-
0P-
0P-
P-
P-

CG-12
cG-16
CG - L'I
CG-18
cG - z'l
GG- 28
CG-50cs-1
CSZ
CS3
CS.4

FU) - A
C.S - 6
UTO
D-1
n-2.
!r5
D-4
D-5
D-1?
Eugenle
Eugenle 2
Gelri ca

Generosa
Geneva
Jackll 1
Jackii - Z
Koriana - 5
Koriana 6
Kr:riana - 9
laurifolia
Malne
lvlass on
N-Z
Nigra - 1
Northwest
0P- 5
n _i\ aL/-r - o
0P-'7
0P-10
0P - 'L4

0P-16
OP-22

+
0
+
U

+
n
0
0
TJ

0
U
0
v
I

I
T

0
0
0
0
0
0

IJ

+
0
+
0
0
0
+
0
0
+
0
+
+
0
0
+
+
0
0
+
0
+

+

0
+
+

+
0

0

o

0
+

0
t

U
0
U

0

0
0

0

U

0
0
0

U

0
n
I
?
U

z6
2',l
50
g8
4t
4Z
++
45
+o
4\
48
+9
En

51
52
56
64
55

0
o
\.,

+
L/

U

0
U

0
I
T
+
+

0

n
v
0
+

+
+
+
+
o
0
+
+
+
I
T
0
0
+
n
0
0

+

0

0
+
0

0
0
0
n

tr.
0
0
+
U

0
0
0

P. alba - 6?1
P.alba 5568
Pf5
Pyramidalls
Raverd eau
Roches te r
Rotund lfolia

-1
Roxbury

xIfI
Sas]<atchewan
Simonli - L
Strathglass
Sua.veolens

I
10

Tacanahaaa-2
Tacamahaaa-5
TG-2

n

-4
Irernula

iso,

aphids

aphlds

Napic-
ladium
Naplc-
ladlum
NaPic-
ladium

apic-
1ad.lun

aphid s

aphids

v
U

+
n
0
0
U

+
0
n
U

+

0

tr,
.t

0
+
0
+
0
+
I

ia leaf,Designati onria lea

I

lNapi c-
flad:.um lTremula - 2
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Designatlon

Table I. {eont td 
)

i chocarpa
Victoria-l9
richocarpa
Vi ctori a-20
richocarpa
Victorla-2L
richocarpa
Viet orLa-22
istis
istis 2s-+

5s'l
2-tL
ernirubens
est end of
Bassano Row
x 1[ (a1]-

numbers )

Tremula - 4
Tremula-104
Tremula-l-05
Iremu]-a

(trettstein )

Trlchocarpa-
Trichocarpa-
'r-ri c hoa arpa
Victoria-12

Trlchocarpa
Vic toria-]5

Trichocarpa
Viotoria-14

Trlchocarpa
Vlctori a-15

Tri.chooarpa
Vlctorla-16

Trichocarpa
Victorla-1?

friehocarpa
\rictoria-18

0

0

+
0
0

U
n

0

+
0
U

+
+

+

I
T

+

+

+

+

+

+

+

+

+
0
0
0
0
0
+
+

o

o

U

0

i0
I

rv

0
\J

0
+
t
T
0
n
0

+

+

ia leafla leaf Mlse Deslgnati on
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Table fL Poplar breed.i'ng stook in nurseries at
Fetawawa Forest Experiment Stati.on, 1n which the
presence or absence of rust has been consistent
for two years,

Rusted. in 1959 ancl 1940 Rust-free in 1959 and 1940

Acouminata I
Northwest

nl r\ .7
Ia L7. v

Tremula

o. F. 51

C x T,I (a]-l numbers )

Mass on

Maine

Geneva

Brooks 4

A.T.2
.[t. G.'l

Vernirubens

Trichocarpa

Cal-gary 25
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IB a

BIi- st e r Jqs-L_ji. n whi:le_ Jline b re ed i ng_ +a:! gr:! al-s .

Annual Report C o G. Ril,ey

As a preliroinary step in this p::'cject, some young
natural seedlings of white pine at the Petawawa Forest
Experirnent $tation Tuere inoculated in 1910, for the purpose
of iievelopi-ng tech:rique and. observing the earl-y manifesta-
tions of the diseaseo ResuLis will not normall-y be vislble
before sulrurlerr 1941-.

rleat
Freedorn from blister rust in Pointe Pl-aton Ehite__plgg

Annual Report Co Go RiLey

At the tim,: of aeclal development in 194O, conclltlons
were suoh that the annuaL 5-nspec';ion of the plnes at Polnte
P1aton could no'; be conducted by any member of the Dominion
Forest Pathologioal- Se;nrice., Through the co-operation of
the Quebec Depa.rtment of lands and tr'orests, Dr" Rene
PomerLeau, Forest Pathologist for Quebeco mad.e the inspection
for us, and placed metal tags bearlng ru:rubers L to 20, on
twenty. apparently rust.-free trees" He reports that on the
ilate of his inspeotionn June 2L, the aecla]- stage was past,
This fact would increase the shanlps of missj-ng smal-I cankers.
It is pI-anned to repeat the inspection at an earller d.ate
in 1.941o
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/TPPINDIX rrErt

list of Publications on Vegetatlve
Propagatio4_ silnce 25 Apri], l-940.

Vegetatlve propaga'bion of ccnif,ers.

VI. Hormone solution and dust treatrnents of spruce
cuttings propagated in greer:house ancl outsld.e
frames. Can, J, Research, C,18z 4OL-4L4. L94O.
N. I[. Grace and J, Ir. Farrar.

VII. Outd,oor propagation of a Novernber collection of
Norway spruce cuttings treated with phytohormones,
oane sugar, and an organic mercurj-al di'slnfeotant.
Can. J. Research, C, 181 566-5\1. L940. N. H,
Grace, J. J,. Farrar and Jr W. Hopkins.

VIII. Eff,eets of media and phytohormone dust treatments
on the rooti.ng of Norvray spruce cuttings. C&rI. J.
Research, G, 18; 591-598. 1940. N. H. Graoe and
J, L. Farrar.

Note on the propagatlon by
splruce, Can. J. Research,
and. N. H. Graoe.

cuttings of whlte plne and whlte
C, 18: 61.,2. I9+O. J, L. Farrar
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J,PFENDIX I'FII

Report on Woody species bel,ng propagateil
in the Dorninion Arborettrm

Forest [ree Breed.ing Commlttee,

B iipril, 1941

H. ii. Senn

Durlng the past tv,;o years a nerl nursery has been
established. rvhich nov; includes abcut 10,000 plants of
1565 wood.y speeies and varieties. lhe genera of speoial
interest to the Commlttee with the nurnber of speoles andl
varietles is as foll-ovs:

/,bies I Pinus 40
i:cer 1 Populus gg
Betu1a 15 Pseuclotsuga 6
CeLtis 14 Querous LB
Fraxinus 1l- Sal-ix 68
La.rlx 4
Plaea 25

These plants are stllJ. very small- and. the probablJ.ity ts
that a nurntoer of them rtill not be hardy.

During L940 the -lr.merican i,ssociatLon of Botanloal
Gardens and. /irboreturns was formed.. The Dominion Arboreturn
ls cooperatlng with this ,lssociation in brlnging together'
a list of all the wocdy species and varletles under cult!-
vation in the Botanic Gardens ancl Arboreturns of Canad.a anil
the United. States. This will be most usefuL in indiaatlng
sources of plant breeding rnaterial.

The work of ldentifying all the plants of the
Domlnlon Arboretum is progressing. The information aoqulrodl
vrill be useful in iletermining the exact ldentlty of parental
uro.terlal used. ln breedi.ng.
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