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NATIONAT RESEARCH COUNCII,

PROCEEDINOS OF THE TIeJENTY-FOURTH MEETI}IG OF THE

SUBCG{IIMTTES ON FOREST TREE BREEDING

ASSOCIATE COMMITTEE ON FORESTRY

HeLd in tecture.Eoon, Forest Products Laborat,ory, Metcalfe and,
Isabella Streets, Ottawa, g March Lg|Z._ ai Z poino

a!-!erqanse

Mr. H,D. Heaney" ChaLrman
Mr" A. BickereLarf-
Mr. n"S. Carman
Irr1ro S.J" Coqk
Mr. I4"Bo Davis
Mr. J.L*.- Farnar
Mr" J .D;8. Ilalrison
Ivlr" JoM. HoIst
Dr. A"W.S" Hunter
Mr, A.Wo ldc0allum
Dr. C"C" Heimburgen, Secretary

269 " [41nut es

The ntnubes of the twenty-third meeting were AFptsOVEtD,

27O" Egginesq arieing out of the minutes

. ,The question of a summary report on the progeny of superiortrees (see iten 2531 was agaln rnentioned, $ina6 t[e igsoei.ate Com=mittee on Forestry has become inactive it was decided that -the
eetabLichment of a inrorking cornmi-ttee for the preparati.on of euch
a report was no J.onger warranted.

27L" Dr. Cramts report

Drn Cram sent hls report by mail. ft was received after the
meeting and eould thus not be discuesed.

His report is found in Appendix nAw

2V2. Dr" IleiuF,pf$erts report

- The re1rort of Dr" Heimburger. on breeding of white pine and
PpPIar was read. (see Appendlx nBtt) The favourable results in
obtaining plant rnateriale fron abrpad were pointed. out. Throulgh
the eooperatLon of the Forestry Branch and t,he Department of
External Affalrs it was posaibLe to obtain pl-ant mat,erials in good
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condition from Japan and Pakistan and to work out procedures for
obtainlng further- breeding nraterial-s from distant ioealities abroado
Further co*operation with the Forestry Branch is planned in work with
white plne for possible resistanee to weevil at the Petar,qawa Forest
Experiment Statisn, and in raising and testing of red pine and rel-ated
speeies for possible resistance to the European shsot moth. At the
aopropriate stages of development further c6-operation with the
entomologists of the Division of Forest Biology will be enl-isted,
U'iring the diseussion FIr" Hol-sb mentioned the infoimation he had obtained
frora the Nelr York $tate Conmission of Conservati-on about the resistance
of Japanese blaek pine (P. Thunbergii) to the European shoot raoth, There
arenbwI/0seed1ingsor7ffiAustrianpin.eatthePetah'a?'a
Forest Experiment Sbation that couLd be of possible value in this
connection also"

273" Mr, I{olstts report

Mr" llolst presented a preliminary report on strain tests with
white spruce and Norivay spruce at the Petawawa Forest Experiment SLation,
Whlte spruee of Petawawa origin was found to be more vigorous than
several western strains, Norway spruce has vigorous growth but isgiseptible to weevil" Seeds of several strains of Ftrorr,ray spruee have
been obtained and it is planned to test this material for adapta,bility
to different parts of Canadat also to look for resistance to weevil if
thls is found. 0bservation plantations are planned in eo-operation wiLh
the 0ntario 0epartment of Lands and Forests, Division of Beforestation"
These should in time resuLt in tree observation plots" Experi-rnents inpartial girdling and application of fertll-izers to induce fl-or..iering in
red pine have been etarted. Materials for strain tests with red nine,
S,ustrian pine, European lareh and European rrrhrite birch have also been
assembled" Seaffolds for pol]ination work have been built around two
large red pines. Flfteen thoueand white pine transplants brave been set
out in a strain-test nlantation in co-oDeration with the Ontario
Department of LaneJs and Forestsn

In the discussion, Dr" Heimburger reeommended tests with white
spruce from the interior lvet belt of British Golumbia and similar
region5 i-n western Canada and the United States as being of promise to
eastern Canada because of more sustained growth and resulting large
sizes as compared with eastern stralns of t,he same speeies"

Mr. Harrison mentioned that arrangerflents have been made to
obtain mierofil-m recorels for various meteorological stations in an effort
to assennble weather data for provenance tests. In this connection it
was questioned to what extent is Lesser Slave Lake rshlte spruce showing
sLow grolrth in eastern Canada also sl-ow gror+ing at its place of origin.

Dr. Heimburger sugge$ted. that photoperiodic response might be
a factor causing slow growbh of this strain r"rhen grown appreciably
to the south of lts native areao

274, Dr. Hgnteres- renort

Further work in the breeding of elms for resistance to the
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Duteh e1n disease was reponted (see Aependix tt0ft). One tripl-oid white
x Ohinese elm seedling rvas obtained in I9l+9" Further erosses of
Ulnius aqe-rieana x pumi-la were suecessful in 1-95t" It was possible to
propagate elm from softruood cuttings in a greenhouse during June after
soaktng t'hem for 2l+ hours in a 50 ppm" solution of indolebutyrie acid"
The eross blaek eurrant x red eurrant was roade for thre nurpose of
obtaining sterile Ribes plants for work r,rith white pine'blister rusto
Some seeds were obtained and have been sotln"

During the discussion Mr. I{olst reconirsended the propagation
by euttings, preferabll' ta}<en from o1d trees of knol,m growth form"
He also mentioned a variety ttFloershohniltt frorn Denrnark as being promising
in work with resi.stance to Duteh elm disease and having good gFoirtn forml

Dr" H:irnburger stated that possibillties for work with e}at.rire nor+ at hand at Maple, Ontario, sinee the disease had reaehed that
al'ea and work in seleetion and artificial- inoeulation was planned there
b:, t,Lre Division of Forest Biology of the Sciene e Service.

275, Mr" McCall-umts renort

Mr. Mc(a1lum presented a progress report on the elistribution
of the Duteh elm dLsease in eastern Canada to clate (see Appendix ttBtt)"
The disease is nor'r quite vridespread in southern 0ntario, espeeially
in Essex eounbyo 

,

276, sion of the Article oA Tree breedi am for C

Since h{r" Place r{as not present at this meeting, a dlscussion
of his artiele was not treldo Mr" Holst stated that tree breeding werk on
a 0anada-wide basis is valuable but still somewhat premature " At a
later date eonrments on this artjele were received fr.om Dr. Cram and Mr,
tfalker" These are enclosed as appendlces fEr and nFil to serve as
reference for posslble further diseussions of this articfe.
277, Status of the Associate Committee and fiubeornxaittee

Ij[r. I]arrison explained that the status of the Subcommittee still
was indefinite but was un-der consideration. The Associate Conmittee on
Forestry is being disbanded by the National Research eouneil with the
anproval of the Forestry Branch. It is expected that the Subcommittee
on Forest Fire Research w111 be reorganized as an Associate Oommittee,
Wit,h respect to the present Subcomrnittee in Forest Tree Breedingu the
situation is different, but it is thought that this field of work w111 be
brought under the aegis of the Forestry Brancho Mro S*J* CIook eould
not say anything definite about this brit hoped this question eould be
eleared up at the time of meeting of Council- on Marckr 2I, L952, It was
possible that a sma]L group could be established as an interdepartmental-committee 

on biological- re-search (federal)" FIro Bickerstaff .slggested.
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that if a joint eommittee on researeh vrithin the Federal Government
were set up, the present Subcomrnittee coulcl then continue as a
subeomrflittee of thls new eommittee.

ft was decided to publish the rainutes of the present meetinge
and Mr. eook promised -to l_ook after this.
.l1ol4 BY !tIR. 3.J. G00K:- At the meeting of the National Research 0ouneilheld 2l- i4arch 1952 consideration was given to the matter of reorganizing
the Forestfir Eomrrrittee. The following resolutions were adoptedrJ

(a.) That the Associate Committee on Foresbry be disbanded

(U) That the Dominion Foresf,er be a sked to assume responsibility
for the activities caruied on by the Subcqmrnittee on
Forest Tree Breeding (which he subsequently agreed to do
see letter from Mr. D.A. Macdonald to Mr. $oP. Eagleson
dated 24 June I952'l

(c) That an .A,ssoeiate Committee on Forest Fire Frotection be
established under the auspices of the National Research
eouncil to carry on the work previously done by the
Subcommittee on Forest Fire Research.

278. Acquisitio+ of pfant material

Mr. liolst rnentioned that eastern strains of Seotch nine and
Norr'ray spruce, not at_present avaiLable from their native localitiesn
are planted in several strain tests in Germany, Poland and Szechoslovakia"It has been possible to obtain seeds of such sirains coflected inplantations bnd further steps are being taken to obtain rnore materialsof this kind" The sueeessful acquisition of white plne materials from
Pakistan and Japan has atready been mentioned in Dr. Heimburgerrs report"
279. Equlpment

Mr. larris stated that the new truck-mounted extension ladder is
novr at Indian Flead. fn a letter received after the meeting by ttre
Secretary, Dr. Hunter stated that Mr. tr'falker had nothing to rbport, The
ladder was not received until late in the season and the weathbr conrlitions
experieneed last fa1l allowed no time or opportunity to use the ladder,
Houever, the ladder will be put to use this year.

Mr. Heaney mentioned the tree-scaling ladder rnade of magnesiun
metal, now in use by Mr. Hol_st.

280. Mernbership and offieers
Mr. tieaney stated the membershin will depend on the status ofthe Associate Gornmittee and Subcourmittee lf and wh6n this will beclarlfied.. &rtomologists are at present very desirabLe as members because
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several members are working actively on resistance tn inseets in their
breeding materials and neaily atl are faced with clanages caused by
insects in one way or another.

Mr. Heaney suggested that Mr. Farrar be reinstated as member
of ti,{,s Subcommitbeeo

D,r. Heimburger found it desirable to have a longer roeeting
once a year, rrther than several short meetings, in case the agenda
beeame tos lengthy to handle during one afternoono

Mr. Da,vis suggested. that reports by active members on their
work ,e distributed prior to the meetinEs, to a]low fuller diseussisn at
the meetings.

281" IJisease Garden at Connaueht Ranses

Dr. Hunter did not weed the white pine plantation in l-95-
(see minute 261*1, but agreed to arrange for weeding during this yearc
Mr. Me0allun agreed to ask Dr. Biley for any available data on.
resistance to blister rust of the white pine materials planted there,
wl"iirch had been obtained while the plants wer:e growing at the N.R,C"
Anlex nursery, Mr" Holst agreed to prepare a re:rort on the present sbatus
of the Disease Garden.

282, Ad.iournnent

Ttre meeting adjourned at about 5 p.n.

I
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APPENDIX IrAn

SUM},iARY REPORT FOR 1951

Forest Nursery Station,
INDIAN IEAD, S,ask.

(TBrn BREEDIT{G S CTION - by w-H" 0RAH)

INTEODiIlTION r

Gratifying progress in l.g5L is reported for all authorized
Prgjeets in plant breeding. This progress has resulted in the sub-
mission of two articres for publieation in L952, 1.e. ?tspruee seedViabilityn and nParent-Seedling Characteristics'and Relallonships ln
Caraganail.

Progress to c.late has been f.acilitated by the excellentserviees of Mr._Brael.r (Plotman) and by the whole-hearted eo-operationof }rtr" Walker (superintendent).

With the natural expansion whieh folLows as seleetions and
progenies_are obtained, present faeilities are proving inadequate"
Addltional technical 4ssi.stance, labouru and some stenographic hefp
are urgently _requested, in order to ensure eeonomlc u$e of exietinftplant material and more rapid progress with projeets,

Loss of plant nraterial and distortion of results, due teinseets and diseas€$o continues to be serious" fhe assistanee rendered
by the.staff of the Forest BioLory Laboratory ab fndian i{ead is greatly
apprec iat ed"

Caragana Breediilg:

Sel-f-and open-fertility determinations whieh were rnadein the field for 39 selections echibitlng exceptional vigeur, urere
seriously handicapped by a severe infestation 6f aptrrids in lrg5L"
rnterannual correlations, for the 194S to rg5l- datl, suggest that?seede-harvested-per-flower-trlppedt is a rnore reliible""and consistent
measure'of self-fertillty foF caragana selections than that of epods-
harvested-per-flower-trippedt 8 Due to the year to year variations
obtained tn fertility evaluations it would appear that,field results must
be verified undef greenhouse eonditions" To hate, I2 sel.eetions have
been identified as being self-steriler or nearly 6o, and in addition
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exhibit a hlgh degree of open-fruitfulness.
ideal naterial whereby combinin'g ability rnay
poLycross p1otq, provided they are capable of
vegetatively"

These seleetions eonstitute
be deterrained in
being propagated

High interannual assoeiations were evident between fseeds-
per-pod0 values following self-poLLinatj.on. This relationship
suggests that the number of viable ovules per pod is EIn inherent
character" Size (weight) of seed was found to bear no relationshlp to
seed yleld (seeds per ood), which indicates that size of seed may also
be an inherent eharacter of caragana selections rather than a faetor
conditioned by yield.

Circr:mstanees of season and help forced postponement of the
propagation of seleetions by softwood euttings until July 17. Booted
buttings were obtained tor bi.x-oTTfr? EilEG-eleetions wfren eolleeted
on Ju1-y ITth and on August 8th. F"orty-two. percent of those taken at
the earlier date rooted as corapared to 37{, for the later date, while
cuttings with eheelss (of the blder wood) demonstrated superior rooting
(both dates). Some desirable selections failed to produce rooted
cuttings" The need for an earller start in this work is indicated.
It is thought that the dryr hot weather prevailing ln I95J- may have
hastened maturity of the wood for some seleetions. Hardwood cuttings,
whieh were col-Lelted in 1950 and planted in the fietd-Ti-Bt; g".'*
unsatjsfactory resultsr Do doubt due to clirnatie conditions prevailing"
The use of greenhouse facilities during the winter months 1s contemplated
for the rooting of hardwood cuttingso

Fie1d germinatiorl testsu with open-nollinatj-on seed of 12
sizesfromr&-trffi-onGtF;56?"s1gnifi-cant"d'1fferencesbetweenseed-
tree sources both for germination capaeity and speed" The presence
of a mild for:rn of dormancy f or s eed from some seedtrees was suggested
by differenees obtained in germination speed. Seed sizes, ranging
from 16 to 40 nilli€5rams, appeared to have little, if snyr lnfluence
{pon germination. GreEnhou-s-e germination of seed-harvest6d 23r -2O, L6,
I and 0 days prior to natural dehiseence of pods (i.e.'maturity), was
36, 43, 68, 66u and J6fi respectively. In addition, size (diameter)
and neight of seed harvested at the above intervals i-ncreased signifi-
cantly up to, but nob beyond, 16 days prior to pod dehiseenee" It
would appear that viability of seed does not materially ehange in the
last 16 dalrs prior to dehiscence,

Vigor of 80-day open-pollination seedlings dlffered
significantly for 16 Seedtiee sourees. Average height of these
progenj.es ranged fr.om 9,7 to 13.7 crno l(lo relatlonship was evJ.dent
between vigor of these seedlings and self-fertility of parental treeso
Nevertheless, the most vigorous progenies were produced by two seed-
treesr one being self -ste-bil-e and the other moderately self-fertile;
while the ]east vigorous progenies were produced by seedtrees exhibiting
a hlgh degree of self-fertility as well as a moderate degree of self-
tripping. It wouLd appear that seleetions of the latter type should be

a
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eliminated from a breeding program having vigor as its objectlve"

Yiability of Spruee Seed

Large progenies are essential in order to evaluate spruee
seedtrees as to their potential breeding va1ue, especially when the
economy of utillzing open-rrollination seedlings is followed" It is
evident from the following table why investlgatione into t$pruce-$eed-
Viabilit,yt have taken preeedence over progeny tests,

atified See
oI b.Druee

(based on progeny tests initiated ln 1949 with l9lr8 seed)

Spruce Species Seedtrees
fnvolved

I{ean I9t+9
GermlnaSlon

franspLants Produeed
(on basis-of seed sown}

Mean H,ange

tfihite

Blaek Hills
Norway

0olorado

(89*l

2h,

2L

1ir"

36

f4"o

L6 "5

50 "9

57 "9

11,1+

l_2.L

22"7

u5,3

6-22

5-29

L3-32

l-S-69

I Stratification of spruee seed for a period of two months in
i950 resuiGFln an averaFe ffiE'aEffi' of 68fi tor the f our species,
aB compared to 23% tor non-stratified seed" F'rom these results, it
was evident that low seedbed germination was essentially due ts seed
dormancy. Work was eontinued in 195tr to determine the most congenial-
seed treatment necessary to ensure germination of spruce seed" The
following resul-ts are reported;-
L" Coloiado seedo harvested on August 15s 2L, 26,and september 6.qnd
stratified for teO'daysn exhlbited lerroinaiion "of 68, 95 r' 97 and 96f
respeetivelyr within 27 days, This erlggests that fol-orado seed nay be
harvested over a 16-day periodu prior to natural opening of the Eane$,
on the trees, rv ithout loss in viabllity"
2o. $tratification of seed frorn White and Blaek Hills spruce for 0o 3O
and 60 days resulted in ger^uination of 1?, 6bu and 78f , respectiveiy,
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within L9 days. These results indicate that stratification beyond
5O-days may be necessary for sueh seed, for maxinum germination.

3" $lratifieation of seed for 30 days resulted in a mean germi.nation
of 9I/" compared to 75f" for non-stratified seed of Norway spruce, and
86/o conpar-ed to 68f" for seed of Colorado spruce. It would- appedr that
such pre-sowing treatment ensures adequate seed germination for progeny
tests of these two species.

Evaluation of Scotch Pine $eedtrees

Vigor data, for three-year-oltl (2/L) seedlings of ScoLeh
pine, elearly demonstrate that differences existed between the progenies
of 45 seedtr€es, The average height of these progenies ranged from
17"1t0"8 to 30.8 tO.7 cm. -$eedling prog5enies from seedtrees withln
each geographic race of Scotch pine exhibited the following ranges in
vigor;- foi the Aberdeen raee lrom 2L.7 Eo 30.8 cm., -for Finnish,
!9,? ta 27.Q em. i End for Russian from 17.2 Eo 2b"6 crrr ft vsould
aDpear that aIl three races contain seedtrees eapable of producing
moderately vigorous progenies, while some seedtrees of the Aberdeen
raee produce the most vigorous seedlings. However, the relationship
of vigor for seedlings to tlrat of mature progenies remains to be
determined" Thus, the final selection of the most desirable seedtrees
must be postponed until mature progenieg :an be studied for vigor.

Rooting 0apacity of PoDlar Clones - (Exploratory)

The exploratorv study involving rooting capacity determinations
of poplar elones was continued in 1951 to verify the ineomplete resuLts
obtained in 1950. However, no association vras evident between f,he
rooting eapacity exhibited-by 12 clones in \gfr and I95L" There
appears to be evidence that differenees between seasons resulted in a
differential respon$e for some cl-ones in the two years", For instance,
Northwest poplar'demonstrated a rooting capacity bf 79f, in 1950 but
only 65f" in i951u while the opposite tqend'was 

-evident for the Dunlop
popLar rsith 75f" rooting in 1-950 and 92fo in I95L. ft would appear that
an accurate determination of rooti-ng capaeity should involve con-
sideration of such factors &sr maturity of the wood, compatlbilit'y of
euttings to storage, elimatie and soil conditlons at the time of
planting, etco Nevertheless, the data for two years suggest that the
Vo-Lunteer clone is vastly superior to the Northwest clone in rooting
capacity"

The relative vigor of shoots produced in the two eouseeutive
years byeubtings from 12 elones was eonsistentr BS indieated by a
eorrelation vafue of "931+. As a result it is clearly evident that two
elones, Volunteer and FHS l+l+-52, are capable of producing growth in the
first year, whieh is superior to that of Horthwest poplar.

a



.APPEI{D,IX lrH,n#

Report on Forest Tree Breeding

in 1951

As f orrner"ly. the work
1I white pine, 2)popiirs and 3)
plne has been earried out on a
induetion of flor,{ering by means
been obtained"

C" Heimburger

has been divlded into 3 main projectsl
arboretum" fn additien work with red

s;nall- scal-e and additional results *rith
of girdling in a young plantation have

I

Whlte_pine", The assembLing of breedj-ng materials indicated in former
reports has been eontinued in 19 51 and tlie number of grafts was abor:.t
the same as in 1950, namely 1979 successful grafts in the greenhouseu
comprising 121 clonesu besides some ?00 grafbs of 3 populations nede
on established plants or.rtside. The bulk of ttre materiall s comprised
seions coLl-eeted from some plus-trees at the Petawawa Forest
Experimental Station and from a plantation of Pinus Peuce in FlnLand,
Additional scions of Pinus Peuce v{ere co1lee teffilRfidEG-stero liloYo.
and obtained from sevffioEhFplaces in Europe " This specie s ls '
usually highly resistant to blister rust and it was eonsidered important
to establish a good eolleetion of different biot;ipes for future
evaluation and breeding work" Scions of severaL artificial- speeies
hybrids were obtained from the Institute of Forest Genetics at
Placervil1eo Calif, 0o*operation wlth the Northwestern Blister rnst
fontro1ProjectoftheU"5'D.A"1n3pokanewasin1tiated.andscions
as weLl as grafts of apparently resi-stant western vrhite pine fronr
fdaho were recej.ved'for testing under our eonditlonso A small test plot
with these materials was established ln the nursery" Through a eonbaet
established by Erie Gageu,of our Department, during atrip to Europej.n 19Sa, seeds of white pine free from blister rust under eonditions of
heavy infection ln Gerrnany were obtained ln exchange for eeeds of some
of our resistant white pine. Through the eo-operation of the Federal
D,epartment of Besourees and Development and the Department of
Sxternal Affairs, scions and seeds of the wil-d fornr of PinUg parvifloraa
were reeeived from the ,Iapanese Ministry of Agrieulture and F'orestry,
Portions of the seeds were distributed to the Institute of Forest
Genetics in PLaeerville and to the Arnold Arboretum" The scions were
grafted on natural white pine seedlings" This was done in late June
when new growbh already had started and rarould have been complete a
fail-ure under ordinary ci-rcumstances. Because of new techniques
develoned recentJ-y about half of the grafts took and we now have about,
80 suceessful grafts',of tkris pronaising strain" In the fall, sclons were
received of Pinus Griffibhii_{SECe,LEA)r co]l-eeted from natural seedlings
at an elevation of over
eourtesy of the Fakistan Forest
Department of Sxternal Affai-rs

eet the Hlmalayas, through the
Research Instituter* cooperation of the
and the Department of' tlesources and
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Development, This material was coll_eeted neardistribution of the speei.es and seeds from thisnot available. The scions were stored in snowgrafted in tLre greenhouse early this year.

the upper limit of the
elevation are usually

after arrival and were

Several hundred hybrid seedlings were raised from the seeds
harvested in 1950. No seeds were availa6le in 1951 from the rather
extensive hydridization '.ork in I95A, because all young cones were
destroyed oy r-nseccb rn early spring-of L95I. Fbui ner,rr crosses were
made in 1951r oh a rather linited scale.

Weather conditions were unfavourable for infectisn withblister rust beeause of very_pronounced Indian Summer conditions - dryrhot days alternating with cold nights continuing into the faII and
leavlng only a short time intenral for natural ana artifieial infection
before the onset of winter, All seedling populations were inoculatedartlfieially, using black eurrant leaves. -0i the grafts nade ln 1950,
J'2 clones only wele inoculated. Usually the curra[t ]eavee, with
well-developed telial columns, are atta-ched to the pine grafts by neansof paper clips. This time sorire of the currant leav^es weie attachedwith toothpicks, whieh obviated the necessity of the rather cumbersome
removal of the paper elips after inoeulation and simplified theproced.ure. The blaek currants used for the inoculation were grown
in a lath house. A plantation of blaek currant bushes was established
during L95A in a small cleari-ng near a moist draw in the forest at thisSLation. The bushes grew quite well under these conditions but showed
v.ery l-ittle natural infeetion and did not yield any fresh leavcs attfr* tirne of pine inoeulation. Currant bushes grown in the open 1n
the.nursery were infected so heavily durins, Lg5L that by the- end of tkrefndian Sumner all leaves were dried up or had fa1len.

Plants of three new kinds of Bibes were obtained, to test
thern as possible earriers of blister ruffior future inoeuiation ofwhite.pine. _One is Ribes diacanthum, a dioecious speeies, ruale plantsofwhichcou].d.safe1@estp1antationbofwfiitepiieas
they bear no fruit and thus could not be distributed by birds to places
where they mlght be undesirable. The other ls Ribes Gbrdonianurn. asteri}espeeieshybrid,havingthesameadvantaffiicanthr.rnr
showedonIys}ightinfeetionwithwtrite-pineb1isterrust,m
was heavily infeeted, indifating better iuitability for theEGG--
Purpose. The winter hardiness of the latter Bibes under our eonditionsls ygt uneertain but should beeome quite appar6TTn a few years. Thellorticultural Divisioh of the 0entral Experimental Farm in Ottawa
has undertaken to raise hybrids between the black eurrant and red
eurrant which possibly would be sterile and of suffieient susceptibilityto white-pine blister rust to be sultabLe for this purpose. Anbtherpossibility in this respeet is Ribes OU1ver,tre1].ij., b trvUria of bl-ackeurrantandgooseberry'-youngpainbdIateinthe
surnrfier from the Montreal Botanieal Garden.

A beginning has been made in the study of inherent leader
thiekness in white pine as this character seems to be related to weevil
toleranee or resistance. The so-caI]ed slender-leader trees of the
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entomologists have been found to i:e l,ess susceptible to weevll attaeks
than trees with thick leaders" fn the present work, seions are
collected frr:m t,rees differing in leader thickness and growing on
different sites, and grafted on essentially similar stoek" The grafts
are then placed in essentialS-y the same envi-ronment in the nursery" A
shoot-thickness gage was manufactured by the Mechanical Section and
numerous neasurements of leader thiekness and shoot thlekness on
various grafts were made" fhe grafts at first show a rather strong
influence of the size of tkre orrginal seions on their shoot tlri-ekness*
tater, inlierent differenees in shoot thickness beeome apparent and the
different clones become more uniform in this respect. To-dateu
the western v{nite pine materi-al assenibled here shows greater lnterclonatr
variation in tiris iespect than does t,he eastern white-ptne material"
Within a refatively short time it should be possible to select the
clones having lnherently slender leaders in a most pronounced degree
and then to use themu in combination wlth a hlgh degree of resistance to
blister nrst, in the breeding of silviculturally rnore desirable new
types.

In co-op€ratlon with the Division of Reforestation and the
Department of Resources and Development, 10 test pJ-antations wer€
establtshed wlth white pine transplants raised at t,he Mldhurst
Provlnclal Nursery from'seeds coliected ln the fal} of 1946. The teet
plantatlons are located mostly in southern and centraL Ontarloe and one
in Quebec. They comprise about l-88 thousand transplants of 2h strainso
ineLuding one popr"rlation sf western white pine from Bo0o and one
population raleed from seeds of the Pointe Platon trees, mentioned in
previous reports" The aim of this work is to analyre the natlve white
pine in respect to lts segregation into ecotypes and climatlc rac6s
and to detect tnherent superiorlty ln grorrbh forr,n and growth rate ae
a basis for lmmediate use- in reforestation and for future breeding viorko

SeveraL impro-rements in the grafting teehnique of white pine
were madeo In grafting of white pine in the greenhouse the proeedure
thus far has been to pot the stocks in late fallo plunge them into
coldframes for t he winter, then to Ehaw then out by means of an
electrie heating cab1e, and to bring then inside for forcing and
graftlngo In the fall of 1950 a number of potted stocks were p3.aced
dtrectl"y ints a grafting frame in the greenhouse and Left there for the
wlntero fhe pJ.ants were never subJected to temperatures below freezing
and as a result thereof dtd not start to put out, nest growth until late
tn Mareh, Thelr foltage, camblum and reots lost dormanrycsrly ln
January, however, snd they could be grafted quLte Eueeessfully btrere*
aft,er" The sclons were colLected outside, had been subJected ts perlods
of fraezlng before col"lectlon,and pug out vigorous new growth after
being grafted" This new proeedure yteJ-ded mueh better grafts tlran the
old method and allowed more latltude ln tlme of grafting" It hae now
been adopted as etandard proeedure" $lnee sclon colleetlsn in t'he
middle of the winter, especi.ally from t,411 troes, is often dlffieult,
shoot,lng them down with a shotgun was tried ln January, ThlE method
proved qutte spectaeuLar and attraeted some publlclty, but tkre resuLts
dld not s€em promtEtng, It was possi.ble to obtaln lots of selone fron
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tal"I trees 1n this manner, but most of these were rather smal-lt
yieldi-ng weak grafts that-would require at least another yearrs growth
to reacli a size suitable for infection with blister rust. fo overcome
this dlsadvantage, early scion colteetion was tried in the fa11 of I95L.
Scions were colleited in late September and placed in beakers with
water in a refrigerator at a temperature of slightly above freezing.
In early Novembei, when snow becanne available, the scions were placed
in boxeb with snow and stored at a temperature of about zeto until
grafting tirne in January. Another lot of scions was eollected in early
Novembei and imrirerllately stored in snow. Ttie grafting results **ith
the seeond 1ot of scions anpear so encouraging the fall colleetion
of scions and imrnediate stoi'age in snow are likely to be more widelv
used.. Aeeording to the rnethod of outside grafting of r.rhite pine-
cleveloped in I9[8, the scions are co]-l-ected in Late Mareh or ear1y,
April -;rnd kept clormant in beakers with water in a refrigelator until
nbw growth starts on the stocks outside, usually in lale Mqyr when lhgy
are frafted. In 1951, Aprit collection-of seions and immediate grafting
rarere-tried on a srna1l-scale. This new method was highly successful'
ft resulted in a rnuch higher percentage of take and better growbh
of the seions than the older method. Since this new method also
ellminates the somewhat cumbersome storage of scions in a refrigeratoro
to keep tkrem dormant until grafting time, it appears well worth adopting
in all- outside grafting of rahite pine whdre long-dlstanee Lransportation
of s cions is not necessary.

P-o_plar The accelerated propagatlon of poplar varieties of the
ffirqood group for use -by industries in southern Ontario was continr,red
during the vear under review" Cuttings of several- new h3'brids were
agaln-distributed for t esting to the Ontario Paper Gorapany for _Rlantingin their nursery at Gore Bay. A new poplar nursery was started by
Hoi"rard Smith Paper Mitls of Canada Ltd. in Cornwall and euttings_of
several- varieties were sent there for testing a,rd propagation. The
poplar nLantation near Hanover, owned and operated by Knechtelts Ltd",
received its first pmning,

Several new and quite promising cottonvrood varieties and
hybri.ds were seen during tlie Intbrnational Poplar Congress_in EnEJand
and stens were taken to obtain euttings of theseu for testing uqrder
our condi-tions. ,Eontaets were made wlth several poplar growers in
Europe during that eongress and a greatly expanded exehange -of poPlal
euttings and 

-breeding materials of-other treb speeies is anticiPated in
the nelr future. A poplar breeding arboretum was established along
lines similar to tho'se seen in Englandn and a fairly representative
colLection of our most promising poplai varieties was assernbled in this
manner.

Much adrlitional material of the aspen grouD was also assembled
and tested for its breeding value. Branches from 4 silver poplars
pi;inted at the arboretum of the C.E.F. in Ottawa and frorn one large tree
in Rochester, N.Y", were forced in the greenhouse and crossed with

a



largetooth asnen" The tree in Rochester and one of the Ottsr!-'* trees
yielded vcrT promislng hybnid progenics u whi.l-e the other 3 Ottawa treeeyield*d faii results"- 'Irhe ur'ro Chinese specles P"a-d-qneE-q.-d.e and
P,tcmentosa in Rochester were aglain used in breeding and preliminary
Effi;fiheir breeeling value 1n several crosses are now at hand.
0f these, F,adenopoda has yielded very promising }:ybrids v{ith
trembling aspen, while its hybrids with largetooth asnen thus far are
rabher slow-growing. Dr" Sehreiner has al-ready erossed this speeles
wlth sllver poplar and obtained rather mediscre results " The other
Chinese species, P"to:nentosap Bave very 'oronising seecllings when erossed
urith .largetooth aspen. Its hl'brids r.rith trembl-ing aspen and with si-l-ver
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poplar, made previously at the Arnolci Arboretum, are not very
pronising" Thus future breeding r"nrk vrith F"adenou_ods offers most
promise in.erosses with tremblirg r-spen, while P.fomentosa is most
prom:.slng an crosses with larget6oth'aspen" ftrr6-iftffi-1f"Attwood cmtaet wae
established with the Quetico-Superior Wilderness llesearch uenter in
northern Minnesota and a large col]ection of branehes with flower buds
and scions collected from selected trees of the two native aspens was
received frora there" This material- was at once utilized for breeding
and has ylelded several promising hybrid progeni-es " A collection of
branehes from selected aspens in FinLand was reeelved from the Forest
Research Institute ln Helsinki" ALthough the flower hruds did not
stand the long-distanee transportation and fel1 off soon after grafting,
the material survived very wel-l and will be suitable for breeding work
in the near future" The same was the ease with a collection of sll-ver
poplar branches received from the Union Allumettiete in Belgium. The
latter eontalns some \rery vigorous types of silver poplar, quite
distinct frors the material usually grown in Canada" The results of
rooting capaeity tests of stem cuttings of some recently acquired
silver poplar materials thus far in'lica-te that several clones frsm
England have about the seme rooting capacity as sll-ver poplars eommonly
planted in Canada, Continued testsu with much additianal materialu
are under way" 5orue seedllngs of silver poplar, of Hungarian origin
endnow in their third year, are showing remarkably good growbh formu
far sup.erior to anything seen before in this speej-es" A clone of P",
afba x grandidentata derived from a tree of exeeptionally good form
near Torontol -has also shorrn \rery vigorous and straighb growth in the
nursery and is being propagated for further testso

The resu1ts of various buddings of aspens on cottonwoode were
rather dj-seouraging" The ruateriaL at first grew verr r*ell on rooted
cottonwood cuttin5gs but later the roots dled" $urprisingly enough,
eilver poplar grafted on a willow took very well and showed good
survival, although slow growthr &t least during the first year. Further
experinaents in budding of aspens on rrarious eottonwood anei balsam poplar
hybrids were continuedu wit,h the airo to find a suitable stocku with good
rooting capaeity and compatibility with aspensp ofl t+hieh to propagate
aspenso A series of bench graftlng experiments with the same materra.l-s
wai initiated. in the falI ana is bein.-continued throughout the wint€ro-"
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fnduction of early flowering ln aspens by nreans of grafting Juvenile
material into the erolrn of an early-flowering forra of trennbling aspen
has now progressed so far that some of the top grafts are being used
in breedinc imrkn

Soil sterilization, 3s seen on the trip
in raising some of the hybrid progenies obtained,
speetacular results. After about a monthfs growth
the seedlings are about 3 times as large as those
but unsterilized soi1.

to Denrnark, was used
and with quite
in sterilized soil,

raised in the same,

Afbege_tqm It has been mentioned that a small poplar collection was
estffiffied in the arboretum. Beeause no additional land was available,
no further expansions in the arboretum were made. A piece of heavy
clay ssl1 not suitabl-e for growing pine, was kept fallow throughout the
srunrner and rvill be used for further expansion of the poplar eollectionn
Several of the Scotch pine and white pine in the arboretum were
topgrafted vrith scions of sel-eeted elones, and with generally quite
good resultsu ir spite of the late season of grafting.

QlheI- ko-tqk The experlment in partial girdling of planted red pine
fn-V"Iffian forest was continued. The trees had an abundant crop of cones
and a detailed tally was madd of the cones on the girdled trees and tkre
controls. The material was given a moderate shinning to al1ow for crown
expansion and increased cone production in the future. The results of,
tLre tally give abundant evidence of the effectiveness of continued
partlal girdling as a neans of increasing eone production j-n young
plantations of red -pine. A plantation of Japanese red pine
tP"densiflora) was discovereb at Midhurst in'eonnection'with an
InvenEory-efTer the hurricane there last summer. Thls plantation
was thinned and the trees nurnbered for further study" It is planned
to collect scions from all the trees and graft these on young Scoteh
oine at Map1e, with the airn of using them as intermediate pieees in
double grafts and thusr possibly, to inerease eone produetion in
young recl pine in this manner also.
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D,ivision of Horticulture
Oentral Experimental Farm, Ottawa

A"W"S" Hunter
1951

Breeding for Resistanee to Dutch Elm Disease

In continuation of the effort of the Division of Hortieulture
to praduee elm--hybrids that are resistant to Dutch eha diseaseu lllmus-
amerieana and U" pumilq were croesed re$iprocally on a large siaTe-fnTfrffilfd tn tEE:Eliffi of Lg5l-, but no sbed was'obtained.* It is
intended to make further attempts to hvbridize these two species
this spring, both in the field and on cut branehes in the greenhouseo
Imoroved greenhouse facilities in the nature of a small high humidity
house are noer available for tkre latter method"

It is possible to produce krybrlds between the tetraploJ"d
U' amerieana and the diploid .ll"_p!tsib as demonstrated by the-siagleS#affiETained'inI9bg"rmposs1b1ethats,,chhybrids*wi1].
carry the resistance of U" pumilq to Duteh elm tlisease, although this
remains to be demonstratfr'l'"%Gver, the desirabillty"of thesS hybrids
as shade tree replaeements for U" amerj-eana is r'ar from assured, and itmustbeadmitted-thatwehopetfr6T-ffi-ttreesofU.amerie6nait-
self will be found as a result of the work at LtAssompffi--ffiund"
such trees ean be propagated vegetatively for street and other
ornarnental planting. The reaction to Dutch elm disease of the seedlings
of resistant trees, if found, will also be determined"

Another approaeh that i's being investigated is tfre value under
0anadian eonditions of disease resistant European varieties sueh as
Christine Buisrnan and Bea Schwarz" Two trees- of the fonner variety
are now in the nursery of the Division of Horticultureu and we expectto have seions of the other this soring"

VeEetative ProBagation of Amerlcan_Elm

The work on the propagation of U. qmgr:Lsana at the Dominion
Experimental Station, Lr Asbon'rbtion, QuebeffilElFEssing favourabLy"
The greenhouse that was built for this tEo*k is now in operation. A
high rate of rooting (up to 92 per cent) was seeured in 1951 following
indolebutyrie aeid treatrnent of soft rarood euttings taken in late Juneo
This station is now in a position to begin the pnopagation for testing,
of elm trees whieh, growing in an area of high infection with Dutch
elm disease, have thenrsel-ves shor,,rn no symptoms of infeetion" This
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station also has seedlings of such trees that are alrnost ready for
inoculation to test their resistance to Dutch elm disease. Arrangements
for this will be nnade shortly.

Sterile Bibes for Blister Rust Studies in l{hite Pine

For the purpose of providing sterile Ribes pLants that
could be used by Dr" Heimburger as a souree of inoculum for his
blister rust studies with white pine, crosses were made at 0ttawa
in the spring of l-95t- between blaek currants and red and white
curranbs. The varietles used as parents were chosen for their high
degree of susceptibility to rust. From p6 flowers polllnated, l+2
frults, eontai.ning apparently norrnal seeds, were hanrested, The seed
has been sown and should germinate this spring"

I
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DUTEH ELM DISEASE

In 195f in Qqebec the survey for Duteh el-nn disease was
confined to cities and tovryls whleh F,rere willing to co-operate in such
work, so that it is not nossibl-e to say if there was any extension of
the diseased areao llowever, it is probable that the distribution of
the disease in the Province did not ehange materiall-y. Up until the
end of 1951 approximately 9e000 infeeted trees have been found in
Quebec.

In Ontario Dutelr elm disease had been found in L3 counties
up until the end of 1950, In I95I infected trees were located in
three additional eounties, these being Lennox and Addington, York, and
Kent " Sinee the dis€ase was first found in Ontario in I9l+8 a total
of 3I0 infeeted trees have been located. However, the only eounty in
whieh the disease is present to any great extent is Essex where a
total of 259 dlseased trees have been found. In many of the other
counties only one or a very few infected trees have been located"
In L95I Oarleton and Leeds r,{ere the most easterly counties, and Kent
and Essex the most westerly, in which the disease was found" fn
vierE of the large area covered by the survey it lsu of courset
praetically certai-n that sorae infeeted trees have not been found"

An ill-ustrated etrcular in whic]: the most recent information
in regard t,o the control of this disease ls given was publlshed by
the Department of Agriculture at 0.ttawa during the yeara

I
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EISCUSSION ON MR" FI,ACE'S ARTICLE

NTBEE BREEDING PROGHAII FOR CANADA''

by tf"H" CRAH

First, I wish to cornplirnent Mr" Plaee on ttre fine syrnposium
he has made of the Tree Breeding subject" He has alse presented some
excellent suggestions !,rorthy not only of eonsideration but worthy
of adoptlono

Seeondly, I appreciate thls opportunity of d.iscussing the
art'icle with you

- page 156t-re I ,*ororrr.re the (potential) Eenetie quality of eeedto

I

rRestriction of cutting of stands in order to have a definlte
number of tplust trees as seedersn has meritu only if, the seleetion
of the rplusr trees is based on r;revious progeny tests" $election of
such seedtrees on the basis of phenotypj-ca1 charaeters alone is not
valid

- page a67r-re tseereeetlcn qp4-eye-luAt-tqn of in-berqqtly sqp-e-Ei,e-E-!{e€g
and raceso o

Progeny tests with open-pollination seed shouLd take
precedenee over graft plantations; in this way the latter becomes a
natural and economieal phaseo

pase t67 -8r-&_j.E"rep$&g&

Genetic arboreturRs have a place only after the superior
germ plasra has been identified. Exotic speeies should first be
evaluated for their breeding value via eompatibility studies, progeny
and physiological tests"

- page 158s-re" IIftet-€!_qpqn .

If there is dire need for a tree breeding program for t,he
Forest Industry of Canada, re-organization of the Fonestry Braneh
along the necessary lines appears to be the first' step. The time has
arrived to look at the trees which make up tLre for'est, and be prepared
to support a long term (20 to 60 year) program. The training and
experienee of Foresters should be. util-lzed in the forin of tebhnical-
assistanee to the specialists. Each specialist should be restrieted
te one speeies and its related genor&o The program would require
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direction frora the speclalists and demand eo-ordination by the
authoriti es.

Provincial assistance could take the form of classifieation
of stands, and the selection of superior seedtrees via progely testso
The value-of gradlnE nursery stock ls questioned. As yet, there is no
proofthatseiatedwithmaturev1gor,onIywith
transplant survival. $uch a procedure tends to distort progeny tests"

I submit there is no need to inrnort specialists other than
linguists and those experieneed in vegetative propagation work._ A
few plant breeders, wlth the wholehearted eo-operation-of pathologists,
entomoLogists and physlOlogists, are adequate. " Sufficient highly
trained rnen ln thebe- eategories now exist in Canada to fornulate and
guide the neeessary programo I base these statements on the fact that
f,ree breeding is sllif in its infaney regardless of country. Sweden,
Germany, and-UniterJ States have made the greatest advances to date,_ but
even eiren in these countries only the elementary aspects and initial
steps of a plant breeding program have been adopted. Plant breeding ie
a s-cienee, tfre principles being the same, be the glgp alfalfa or^spruce'
Special tLchniqires apirlicable [o trees miy be readily and eeonornieally
d'erived from the lit-erature. It appears that Mr. Placers suggestion
of a clearing house for inforrnation- is an exeellent oner 'expecially
if i.t includes a competent linguist to t ranslate foreign publieati.ons.
Finallyr m&y I sugge'st that Foiesters as a glotip must be rerainded that
speciaiists are not necessarily rnad fooIs. Instead specialists ar-e
inriividuals who know their partlcular fields as well as Foresters know
theirs"

I trust I have stimulated, your thinking (anel not your anger)u
sufficiently to bear the following iueeested appfoach to Fhg TrPe
Bre_qdi4g_prq1l€m. Essentially rny-p@es a nDivision of
fe6oriisTJ[sfng the Pieeae genera as an example proiect):-

1o Foresters - are the key men, in that their speclal tr_aining and
ffi?i@ of tree species, -eharae ters, ecology, sexual reproduet ion
and lumber aspects irre esiential in a breeding program. Their
specifie tasks woul-d involve:-
a) visual seleetion and reeording superior seedtrees in aI1

existing stands across Canada*(tiris to ensure genetic diversity)
eol-lection of open-polllnatlon seed from these selectionsl r
eonduction of piogeny tests (with assistance of specialists);
selection, recording of t eLites t vEl@ test I and eolleetion
of seions for their propagationl

e) establishment, earer-and seed hirvesting of superior seed
orchards;

f) evaluation of introductions, exoties and hybrids in their
particular region.

2o. Propagationalist
ffiaJ crecermine stoek-scion compirtibiilties of species and $eneral
bi selection of specific rootstocks for earlier flowering,

disease resistihce, zones and regions of 0anadal

I
b)
e.)
dl
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e] propagation of elites for breeding and seed orehardso

3, Plant Breeders - essentially a speeialist,eompetent in the fields
of=eneilfes and statistieal- methods as well as speeializing in
plant breedlng, Their speeific tasks to invoLvei-
a) compatibillty of species within genera and inheritance of

desinable eharacteiistic t
bI self-and cross-fertility-of elites as if affects seed quality;:
c] progeny tests statistical deslgns and interpretation of

results Idl hybridization of elites to evaluate best cornbinatlons for
seed orchards aeross Canada;

e) hybridize elites, speeies, etco in search for disease and
inseet resistance plus other desirable charaeters.

l+. Other Speeialists - essential to increase preei-sion and value of
@ save time and reduce loss-es"
a) Pathologists to evaluate disease reaction of elitesu

exotics, speei-es, progeniesI inheritance of resistanceg
b) Entomologist * to determine insect reaetion of same and

possible resistance of hybrids.
c) Physiologist photoperiodisin and adaptation of introduction.

5. Fundamental Studies - over and above the program to evolve short-
cuts, verlfy nethods, etc,
a) rel-atlonships - betr,ueen juvenile and rnature vi"gor, etcl

seed character - viability etc;
self-fertilitv of efites and progeny vigor;

b) Greenhouse evaluation of exotics ;:nd intreductions
photoperiodlsm -- adaptation in Canada"

fhe above is sketchy but I trust it adds food for thought"
?he number of projects should be ]imited to only one, two or threer at
the most, of the naore i.rnportant tree speeies. Mr" Holst is now
specializing in spruee, Dr" Heimburger in pine and poplaru myself in
Oaragana. fs there need for specialization in any other Senera? Tt
not, f am sure I speak for ray Colleagues in Tree Breeding when I s&yr
nGive us tLre tools (as abovel to complete the jobao Greenhouseo landu
equipment, labourers, technicians and more teehniej-ans wiLl do mueh
to produce earlier results,
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APPENDIX $Frt

A TREE BREEDING PROGRAF{ FOR CAFIADA

IoCoM" Plaee

The Foresbry Chroniel-e 27f2 June 1951

(0ornxrents by John Walker)

This article by Mr" Flace contains many valuable suggestions
by wl:ieh Eqreater Drogress miight be made towards solvinp: some of the
problems whlch exist in connection with Oanada?s future forests,
particularly from the standpoint of Tree Breed.ing and Tree Improvemento

The remarks whieh follow d.o not constitute a critica] review
of Mr. Placets article. Rather, they are intended to focus attentlon
on rnethods and personnel which might be employed to insure the most
signifieant returns frorn efforts expended,

Appolnt Snecial Coramittee

I vrould like to suggest, first that & committee be appointed
by the sub-conmittee on Forest Tree Breed.ing to study and reeonunend
a Tree Breed,ing Program for Canada in the 1i51ht of Hr. Place?s and
other r:ublisired articles and in keeping with ob jeetives sought" For
this comraittee tr would recomrnend Drb" Crarn, Heirnburger, I{unter and
Ililessrs. Holtz and Plaee" fb this committee tl:ere mi:ght be added
representation from industry, and other desirable organizations.

The report of this committee night lnelude suggestions fori
1) the improvement ln quality of tree seed for immediate

regeneration needso

2I a division of work among various servj-ees interested j-n
bree improvement whereby unnecessary duplieation of
effort may be eliminatedo

fhis might lnclude suggestionst

aI as to priority of work to be undertaken"

bl for the development of tree seed nurseries.

e) reviews of l-iterature"l
dI desirable new projectso

This committee might carry on by corre$pondence throughout
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the year, but the members should be authorized to meet and complete
their recommendations by discussion the day before the AnnuaL neeting
of the sub-comraittee on Fbrest Tree Breeding.

Apart from farm tree planting in the prainie region of
Canada two major considerations of a Tree Breeding prograra mlght be:

Improvemant of the Forest.
frnprovement of the Farm Woodlot.

fmprovement of the Forest (Mostly Crown Lands)

In this projeet the maj-n objective would seem to be the
maintenance or irnrrrovement of the quality of trees through regeneration
praetlces. Recommendations rnay be basecl on findings from experiments
covering the fol-lowing:

in adjaeent strips.
seeding from the airu

By adopting the most promising methods of retaining land
in production of the most valuable species the problem of land
becor,ring unDroductive or producing species of little valuer &s mentioned
by Pl::ce would seldom exist" Regeneration would be accomplished. by
seedling - the only practicable method in a forestn

Improvement of the Farm Woodlot: (Ivlostly Private tands)

This project is eharacterized b1' lntensive cultivationl a
hand*l-abour, family proposition" Species grown are in greatest denrand
il, and most suitable for, the locality. Pfants weuld be used to bring
about regeneration,

To insure its developnient tkre new farm woodlot might be
tax-free for the first ten years n and planting naterial might be
supplied by pvernment aglencies" (This would ine lude improved and
hybrid types of nlants. )

Tree Breedi-ng and fmprovernent

Preliminar;r tuYetp by Heimburgern flram and others indicate
that irnlrroved tree t;rpes are asaured through breeding. Nursery
prcpagatiorr methods are also being perfected. Of necessity, the
program must be directed by government authorities but financial
support from eomnerce on a scholarship or project basis should be
sought. Meantime a supply of superior seed could be built up for
seeding for future generations of treesu because the viability of most

I}
2J

a) burnlng clearo
b ) strip clearing - seed trees
c) searifying forest floor and
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eonlfer seed.s is retained for years.

Outline of Breeding Program:

a) Evaluate seedtrees by progeny tests i"eo by open
pollination seed" (Already bei-lg done at the Forest
Nursery Station with Seots pine)

b) Cross best parents from tests in ai above in seed
pLots tc produce superior seed in bulk"

c) Froduce new seed trbes and hrrbrids by breeding and
selection "

Just as nplus* stands must be proven as euitable sources of
seed, so also must seed trees in the above outline be prsven, fo
flnd this proof is a long-term project, i"e, eerrelation of seedling
eharacters r-Jith mature characterso

For t he present, and until definite tree seed nurseries ean
be established, at desirable and convenient locatlons, governrnents
might exercise strict supervj.sj-on of seed colleetj-ons used for
regeneration seeding" Assistance might also be desirable for the
purchase of speciallzed seed collecting equipment,

Improved poplar types lvhich, when once establ-ished, can
renroduce by root sueker growtLr, are assured througlr the efforts of
Dr. Heimburger" Sommereial- means of multiplying these for use in
reforestation appear to be bright" Plans to capitaliue on these
improved types for the benefit of the wide eomraunity should be
undertaken by personnel wit,h the neeessary authorlty and faeilities"
The use of imnroved types for planting would be ln llne with
improved meehanies of lumberi-ng, ete , Tree crops eould al-so be
produced on more aeeessible land, Better trees would eompensat,e for
higher operating eosts, etco

I
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