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B. BUSINESS MEETING

Evening, September 7.

ll4. Welcome

Prof. szlklal called the meetlng to order at g.00 p.m. Nineteen
nernbere and proepeetlve'membere (ae noted above) stt,ended the buelnesa meetlng.
115. Hlnutea of Lagt Heet,ins

The mlnutee of the raet neetlng rdere dlstrlbut.d to nembers Ea
Part L of the Proceedlnge of the Nlnth Meettng and were caken ao read. Ttre mlnutea were
adopted unanlmouely.

ll6.
(eee ltem l0B of previo"e;G;;;t-

Mr' Ho}st reported on progr€Es mEde by the OECD eub*com{ttee
charged wllh deveLopJ.ng a set of standarde for the rrCertlflcatlon of Foreet Reproductlve
l6eterial Movlng tn International Tradef'. The menbere of, che organlaatlon for Econorrlc
co-oPeratlon and DeveloPment (oEcD) are Auatrla, Belglurn, Canade, Denmark, Franee; t,he
Federal Republlc of Germany, Greece, rceler-u, rreland, rtaly, Luxenbourg, the Netherlande,
Norway, Portugal, $paln, Sweden, Swltzerland, Turkey, the Unlted Kingdom and the Unlted
StaEea. The sub-committee meE durlng, June 196b, ln parle, Frence, tg prepare the flnEl
(slxth) draft of propoeale Lo be aubmltted to the conmltEee for Agrlculture of the 6ECD.
On approval by rhe PermanenL co$rrnittee, the proposals wtll be forwarded to the govern-
menb6 of the srember natlons for lmplementaEi.on. The scheme te voluntary, end any eeed
or plant materials carrying oECD certlflcaclon labels rnuoE conform to th€ accepEed
6tandards.

117. llevlews qf Canadlan Llterar,ure foF Sllvae Genellqg
NlDe abscracta were submltted, lncludlng a r6eurn6 of the pro-,

ceedlngs of Ehe Nlnth Meellng of thle commtttee. No abetracEa rirere recelved of papera
appearlng ln .university or other provlnclal publlcattone. AbeEracte of rclevqnt artlcl@E
appearlng 1n reglonal publlcatlons should be forwarded ro Dr. yeatman for aubulaslon to
Silvae Genetlca.
ll8. Report'by Woo<l prqpertlea Sub-comnittee

A draft of a brlef encitled "Breeding for tlood Charscterlatlcgfi
kras t.abled for consideration by Ehe Commirree.

Dr. Kennedy commented thaE the slgnificanee of rlnprovomentr in
r"ood Properties aeerRed to be overemphaslzed, ln view of the raptdlty of change in pulp
cechnology. The Present requlrements in wood propertles dlffer wlth gpeete6f For ex-
ampler htgh wood lerrsity ls not necessarlly deslrable. Ten yearo ago Bestern rod cedar
waa noc utlllzed for pulp, whereas today lt ls a high quallty pulp epecleai rt hae
chln-walled tracheltls - i.e. low-denslty wood.



A dlecusslon followed concerning reallstlc goals that mtrght be

eetabllshed ln breeding for wood propertiee. The oplnlon was expressed that the need

nay not exlst for work ln thls fleld. In repll lt was noted that background informa-
t{on on varlation ln wood propertlee wae la.cklng. Thle lnformatl-on le essent,lal lf
genetlc control ls to be consldered at sone future date.

It wae concluded that the obJectlve of preBent research effort
ln thle fleld should be to gain knowledge of the herltablllty and range of varl.atlon of
wood propertiee ln couunerclal tree epeclee. The preeent emphaela tn bfeedlng programs

should be for efflciency of land use, including optlmal volume productlon, form charac-
terletics, hardine^ss, dlsease and lnsect reelstance, etc.

Members of the sub-commlttee nere aeked to eend their commenta

to Mr. llolst by October 1. The followlng brief wae prepared for eubmleelon to foreet
research authoritlee 1n Canada.

BREEDING FOR IIOOD CHAMCTERISTICS

Brtef prepared by

Sub-Comnlttee on Wood Characterlsticel
Committee on Foreat Tree Breeding ln Canada

THE PROBLEM

Most Canadlan tree breedere are trylng to lmprove groerth rate
and log quallty by provenance testing or lndivldual tree eelectlon. A few Canadlan tree
breeders are breeding for disease and lnsect resietance. But not one Canadlan tree
breeder has been able to give full-ti.me attentlon to etudiee of wood characterlatics.
We would llke to draw attentlon to this rather ead sltuatlon in one of the worldra
leadlng wood produclng countrles. We advlse that baelc etudies of wood characterlstlce
should be lnltlated imrnedlately for Canadats more lmportant pulp and lunber epecles.

lThe sub-comnlttee on wood characteristlce has the following membere:
Mr. M.J. Holgc, Chairman, Tree Breedlng and Genetlcs Sectlon, Petahrar,ra Forest Experl-
nent Station, Department of Forestry and Rural Development, Chalk River, Ont.; Mr.
A.J. Carmlchael, Wood Quality Unlt, Reeearch Branch, Ontario Departnent of Lands and
Forests, Mapler Ont.; Dr. R.W. Kennedy, Woocl Biology Section, Foreer Producte Labora-
tory, Department of Forestry and Rural Development, 6620 Marlne Drlve, Vancouver 8,
B.C.; Mr. H.S.D. Swan, Dlvislon of Sllvlculture, l,loodlands Research Departnent, Pulp
and Paper Research Institute of Canadar 5T0 St. Johnrs Road, Polnte Claire, Que.!Prof. O. Sziklal, Faculcy of Forestry, University of Britlsh Columbla, Vancouver 8,
B.C. The advlce and critlclsm of Dr. J.L. Ladell and Dr. S.G. Reid, Ontario Research
Foundatlonr 43 queenfs Park, Crescent East, Toronto 5, onr., and of Dr. D.p. Fowler,
Southern Research StaEton, Ontario Department'of Lands and Forests, Maple, O,nt.ris
grat,ef ully acknowledged.



BREEDING FOR VIGOUR. HEALTH. AND LOG QUALITY

Any tree-breedlng project should alur for fast-growing, well-
adapted and heafthy populatlons of treee whlch ere reei.stant t,o envlronnental extremea.
Some speclee have relatlvely well-adapted dleeaee and lneect free 1oca1 populatlone
whlch are aultable for eelectlon and breedlng. Other epeclee have aevere dlseaae (or
lneect) problene, such ae the bllster rust on eaatern and western whlte plne. Here Lt
ie only naturel to concentrate flret on the breeding of resletant varletlee, and then
to proceed wlth the eelectlon for superlor grorrth and quallty. In some areag the locel
populatlone may lack vlgour or quallty or both, and better populatlone of the aame

epeclee or exotlce ruust be eubetltuted. Theee lntrodueed populatlona can then be ex-
poaed to further eelection and breeding.

when breedtng for log and tlnber characterlstlcg the pfocedure
le as followe. Fron populatlons of healthy vigoroue treeB indlvl.duele are seleeted
that show superlorlty In theee tralts s growth rate (helght belng a better indlcator than
dlameter); log quallty (straight cyLindrlcal stem wtth small taper, and no ktnks, alreep
or eplral graln)i crowtr form (emall horlzontal branchee wlth good eelf prunlng); the
wood ehould be sound and of hlgh epeclflc gravltyr, free of looee knota, compreeelon wood
and other defecte. The selected trees are teeted and may be propagated ln eeed orcharde.

Research on provenance problems is carrled out in a limlted
number of reglons wlth a llnited number of speclee. Selectlon and testlng of eingle
crees la even more restricted. OrIy a few epecl.ee are bred for dlsease and Lnaect re-
sLstance. Work on log characterlstlco hae been confined to recordlng of quallty traitg
of a relatLvely small number of plus.trees and their comparLson tE€@Br

Recomnenda t lon

The present work should be contlnued and broaelened. There are
many reglons ln Canada that are not covered by thie kind of tree-breedlng effort. Due
to lack of funds and personnel there are many tree epecles that have not as yet received
at tentlon.

BREEDING FOR PULP YIELD

There are only a few genetlc studles of wood characteristlcg ln
canadlan tree specLes. However, a survey of world llterature shows that some wood
characteristlcs are herltable and therefore lend themselves to improvement by bteedlng.
By the law of paral-lel variatlon lt could be expected that lmportant wood characterLetlcs
ln Canadian tree specles would also show enough varlatlon to make eeleetl-on and breedlng
profltable. How much Lrnprovement can be achleved depends very much on the natural varla-
tion of the quality craits within a species, on their heritablllty, on thelr econorn1cal
and technical lmportancer on locatlon (climate and soll), on propagation and breedlng
methods, and on money avallable.



The emphasis 'ln pulpwood productlon is to prgrduce Ehe maximum

.. amounc of usable flbre by welgtrt. in the shortest posslble time. So far only sEem wood
has been used' but with betcer logglng and pulplng cechnlques Eop and branch wood may
also be uti-Iized. The alm ls to maxlmlze Ehe productlon of usable flbre per acre.

The lmportant tralLs r"te want to lmprove are Eherefore: gror.rth
rate coupled with hlgh wood density. For each species there may be an upper limit to
density with a proPer balance between thlck-walled and thin-walled fibres. A etralght
stem ls important to reduce compresslon wood, while branch and crown form may be of
minor lmportancel the lmportance of core wood ls not rderl understood.

rf lt ls true that indust.rlal technorogy ls more than keeplng
pace with blology' many of the flner polnts 1n pulp and paper making are of only urinor
interest to the forester, as long as he can produce well-deflned. raw rnateriars in the
woods' Thls would be a very useful- simpllflcation becauee the breedlng work could then
be concentraEed on helght and wood denslty.

Recommendat ion

There ls an lmmediate need for workLng out sultabre techniques
for aesesslng whole-tree speclflc gravlty from coree taken from etandlng treea. Thls
requlres detalled and range-wlde studies of the species to be considered for a breedlng
Program.

Basic studies of varlation in wood characteristice in all maJor
pulp species in Canada are required. The slgniflcance of extremes in speclflc gravlty
should be studled from thb vlewpoint of pulp yleld, product quality and economics.
Herltabllities of wood characteristics should be determined. I.llth such basj-c informa-
tion at hand the tree breeders can plan euitable models to improve wood characteristlca,
or to make them nore uniform. Unlformlty, or reduced varlation among succeedlng genera-
tions of trees, may reduce problems of processing.

SUMMARY

whether the aim is to produce lumber or pulp, tree breedere are
fairry confiienc that volume production, log qual-ity and wood characteristlcs can be
improved by provenance research and single tree selectlon. Whether or not thls improve-
menE is economically feasible wlll depend on the natural production capactty of the
environmenE and the natural variation wlthin the specles. Thus breedlng may pay a
higher return ln regions with hlgh naturaL productivity than in reglons of low natural
Productlvity; and some species will lend thernselves Eo improvement to specific quality
traits whtle others will not.

rn canada basic generic studies of wood characteristi.cs are
almost non-existent. Irrtensified research in this economically important fleld is
recoumended.
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G,ENEML RESQIIItENDAT rpN S

Canad,ian etudiee on the inheritance of vigour, log characterls-
tlcs, and dlseaee and lnsect reelstance lndlcate th4t tree-breeding te an effectlvb
,technl,que for ralsing the yleld and lrnprovlng Ehe quallty of the, foreet. A cooperatlve

Program between Induscry, ProvinelaL and Federal Forestry Departments and Univer8tttes
1s reguired to aseure a practlcaL improvement ln the forest on a sound theoretlcal basls.

Range-wide studies of wood eharacteristics BhoqLd be conduited
1n Canadars rnaJor pulpwood epecles to deflne range and kind of variatlon, so proper
geneElc modele can be conetructed for irnprovement or reduced varlabtlity of deelrable
quallty tralts. Grovrth rat.e and wood denslty should have high prlorlty ln these etudles.

The Department of Forestry and Rural DeveJ.oprnent ehould take a

lead ln t,heee studles through theLr Forest Product Laboratorlee and thelr expanding tree-
breedlng progrems. To share the burden of routlne work and to aasure cornplete eoverage

of a specles range it.1e suggested that Unlverslcl-es, ProvlncLal and Induetrlal Research

Organiaaclons have technlclans trained ln the Forest Product Laboratorles.
Heritabillty studlee on wood chafacterlstlco shoul.d be tnlttated

ae all the maJor tree-breeding centres in Canada. Unlversitiee could codtrl.bute sub-

stant,ially through pootgraduat,e programs.

Research scudles on wood characterletj-ca, such aB thoae of the
Research Branch of the Brltish Columbla Forest Servlce, the Research Branch of the
Ontarlo Department of Lands and Forests, the OnEario Research Foun<latLon, the Facultleo
of Forestry at the Linlversltles of British Columbia, Toronto and Laval, and of the Pulp

and Paper Research In6titute of Canada should be promoted and publicized.

119. Membership. Andd /,,nln*, S"*uolq ?,rdorcf 6t"t{
(a) The <iea'-h cf Dr.
o!l,ae, ?r.If"l ( ft::'^ty, Q*b." Diite'cf, '^r"r-t- tlcoele.d 

",' 
rtL {c< P n€gpe{i

(b) Changes in llembership. ThFee men lj-sted as actlve membere

had not replied to recent correspondence. The secretary was instructed to write them

agai,n to deL.ermine theit interest in the CorunitEee.

(c) New Members. The following were elected menbers of the

Comml E Lee:

Mr. W.H. Brittain Corresponding J.D. Irving Ltd.,
284 Union St.,
Saint John, New Brunswlck.

Mr. J. Carlson Correspondlng B.C. ForesE Service,
Cowlchan Lake Experiment Statlon,
Cowichan, British Columbia.

Dr. Yves Desmarals Active Jardin BoEanique de I'Iontr6al,
4101 est, rue Sherbrooke,
Montr6al, Qu6bec.
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Dr. DrJ. Durgan

Dr. A.G. Gordon

Dean J. Gerdner

Mr. D.L. Handlcy

Hr.. litte llagner.

Dr. R..W. Kennedy

Dr. J.F. Kleln

Mlee R.M. Rauter

Dr. A.H. Telch

J20.

Ac t lve

Correapondlng

Sponeorlng

Correapondlng

Actlve

Act tve

Act lve

Correapond lng

Act Lve

Petawawa Foreo! Experlment Statlon,
Depertment of Forestf,y and Rural DeveLoprnent,
Chalk Rlver, Ontarlo.
Foreat Blology Lab.,
Ontarlo DepartfiEnt of Landa and Foreeee,
P.O. Box 490,
Sault Ste. l,tarle, Ontarlo.
Faculty of, Foreatry,
Unlver:lty of Brltleh Colunbla,
Vencouver, Drltlah Columbla.
Forestry DlVlelon,
ltucl{lllen end Bloedal Co. Ltd.,
Nenaluo, lrltleh Columbio.
Alb€rta-N.1+r. T. -yukon Reglon,
Depsrtmsnt of Foreetry and Rurel Developnent,
Calgary, Alberta.
l.lood Elology Sectlon,
Depcrtn€nt of troreatry end Rural Developneirt,
Foroet Productr Lab.,
6620 l{arlne Drlve,
Vancouver I, Brltlsh Colunbta.
Msn 1t oba-Seeket chalran Re gton,
Departh€nt of Foreatry and Rursl Devclopnont,
25 Dafoe Road, Fort Gsrry,
I.Ilnnlpeg 19, Msnltoba.
School of Foreetry,
Unlverelty of Toronto,
Toronto, Ontsrlo.
Petewawa Foreet Experlment Statlon,
Department of Foreetry and Rural Dovalopnrent,
Chalk Rlver, Onterlo.

Chalrman that owlng fo pre8aure of adnlnlBtra-
CFTBC for the comlng two years. Dr. Eelrnburger

for the next meeting Eo be held af, Maedonald
Northeastern Foreet Tree Improv€nent Commlttee

for thls meeting.

The eecretary requeeted that he be permltted to add or delete
the namea of rcorrespondingt and tsponsorlngr membere ae relevent changea ln peraonnel
and poeltlons occur.

permlsalon wae granted.

Locatlon and Date of Next }leetine
Dr. Helmburger noted Ehat the comrnitEee had not yet held a

meecing ln the Pralrle Provlncee and suggesred that Dr. tll.H. cram be approached. Breed-
lng for ahelter belts and chrletmaa treee hrould be Ehe prlnclpal toplce of auch a
meetlng and should also be of lntereeE to reaeerch men 1n the central statea,

rn the evenr Ehat the meetrng courd not be herd at rndlan Head,
lt thould be locared ln eastern cana<|a1. These suggestiona r.rere adopted by the conmLttec.

lAfE.r the meeting, Dr. Cram advlsed the
blve dutles he ls not able to chalr the
accepted the poslrlon and has arranged
College from Auguet 7 ro 11, 196g. The
has been lnvited to Joln the CommrEree

L2



The date of the next meeting wlll be declded by the Chalrman.
12 1.

Dr. Srlklal recomnended thst the title of rsecretaiyr be changed
to lExecutLve seeretaryl ae belng nore Ln llne wlth the reeponslbllttte8 of the poeltlon.
rn vlew of the agreed pollcy of the Department of Foreetry and Rural Deve!.opment of
publlahtng the blennlal Proceed{nga, a nember of the Departn€nt will notmalry be elected
to thie poeltlon. The Conmlttee edopted theae euggeetlone.
r22. Electlon of 0fftcers

Dr. Hslnburger eubmltted n6moc for rhe poeltrone of chelrman
and Exeeutlve seeretary on behalf of the nomlnatlng comnlttoa. Dr. Cra waa elected
chalrmen eubJect to hte acceptanea, Altcrnatlvely, Dr. lleltnburgar agtre€d to aerve for
the Eleventh Haetlng of the cormlttcc. Dr. reatman lneo clected Executlve E€cretsry,
wlth Dr. Morgenst€rn aa alternato.
123. ry (a) The conmlttee r,econmended that the procaedtngr of the prdscnt
Jolnt meetlng be publ'tehed ae provlously and that pepcre by nenbere of the l{ootarn
Foreet 6ena!lce Aseoclat{on be lneluded.

(b) Dr. salklal rhanked nembera for thelr co-op.r6tr.on durfng
ths couree of boEh buarneee end technrcel eeaarona of the maetlng.

(c) A vote of thanke wse extended to the charrman and the
seer€tary for therr work ln runnrng the sffelre of the comnrttee.

l3



C. TECHNICAL MEETING

Dlscusslon
Mornlng

Mornlng and afternoon
Septenber 7

SepEember I

The one hundred people who attended the meeting lncluded membere of the CFTBC and
WFGA and guests from Canada, United stateg and abroad. The technlcal sesstons included:
1) dlecusslon by invlted epeakere on,selectlon, Seed Orchard Establishnent, Management
and Flower Inductlontri 2) dlscusslone of reports eubmltted by Comnittee and Associatlon
members pre8ent. A senLnar on Foreet Genetlee and Tree Inprovement was conducted on
September 9 by Professor W.J. Llbby. The proceedlngs of thle eemlnar have been edlted
separately by Profeseor Szlklal, Unlverelty of Brltlsh Columbia School of Foreetry.

The papere presented at the meetlng are publlehed in part 2 of
these Proceedlngs.

The Chalrman, Professor Oscar Szlklai, opened the meeti-ng and
introduced the Preeldent of the Unlverslty of Brltish Columbla, Dr. J. !tracDonald. In
hLs welcomlng address, Dr. MacDonald noted the prlme economlc lmportance of the foreet
Lndustry to Brltleh Columbia and emphasized the breadth of opportunlty open to research
and development.

1) Selectlon. Seed orchar-d Establlshment. Management and FJower Induction
After the formal presentatlons by Dr. J.W.F. Duffleld and Mr.

T.E. Greathouse and a short dlscuseion of selecclon of plue trees by Dr. R.K. Carnpbell,,
further comment was lnvited from the audlence.

Dr. Namkoong ralsed the questlon of the number of generatlone
that could profltably be used after iniclal plue tree eelection wl-thout the need to
lntroduce new varlabillty' It was considered that at leasE three generatlons would be
safe and 20 to 3O clones were consldered sufficient for long-term breeding. Mr. Bingham
quoted estimates of inbreeding in a 24-clone orchard of western whlte plne ae 62 in the
Fl' 132 ln che F2 and 277" Ln the F3. Thus inbreeding does become an lmportant f,actor
and provides a sound reason for lncludlng a greater number of clones than ls comrnonly
considered necessary. Dr. Klein commented that ln mice, varlabllity remalned after
20 generatlons of inbreecling, with large populatlons following the lnltial cross. Dr.
Llbby remarked chat in relatlon to alternatlve methods of improvement - for example,
ln seed production areas - the level of inbreecling should noE be excessive in the clonal
seed orchard.

Dr. Snyder agreed wlth Dr. Duf,field that advantage might be

Eaken of hlgh specific comblning ablllty but cautioned against negative cornblning abll-
lty. He felr more data were needed Eo support thls type of breedlng. Mr. Blngham
added chat a LO"l to I2Z increase j-n rust resistance due to specific comblning abillty
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had been found in western white pine, and that negative values had also been demons-

trated.
The quest,lon r{ra6 ralsed of panmlctlc polllnatlon wlthln an

orchard and of contamlnation from pollen from outelde. Dr. Duffleld commented that re-
search technlques using lrradlated pollen had been developed by Dr. McElwle aE North
Carolina State Unlversity but that he was not aware of the reeults. Dr. Squlllace des-
cribed a teat ln a six-year-old 5-acre demonstratlon seed orchard ln which male in-
florescencea were removed before pollen release. There was a 400-foot lsolation strlp
around the orchard. The female flowers developed a normal eeed eet, thus demonstratlng
that there was no shortage of outside pollen. However, the results dld not answer the
queetlon of poIlen competltlon. Dr. Sllen commented that Flnnish lnvestigatlons had
demonstrated higher pollen counts some 300 feet above than withln a etand. Higher
pollen counts were obtained wiEhln a lilorway spruce seed orchard than wlthin nearby
stands.

Dr. Fowler wondered what advantage could be taken of movlng
Douglas-fir ouEslde Ehe range of the specles to provlde lsolatlon and induce prollflc
flowerlng. Mr. Burch commented that the Brltlsh Columbla Foreet Servlce had exchanged
seed orchard material with France but that the obJective was primarily one of identiflc-
ation of seed orlgin.

2) Memberst Reports

Only the reports of the members present rrere open for dlscuselon.
Most of the tlme available was occupied by preaentatlona of summarles by the authors.
Some further dlscusslon is reported below.

A.J. Carmlchael

Replying to a question concerning uniformity of sampling, Mr.
Carmlchael said the first sample of black spruce was from an even-aged (90-year-o1d)
merchanEable sEand growing on a slte class 1. He said that wider ranges of sltes and

ages brere to be sampled.

W.G. Dver

I-lr. Dyer commented further that scions are collected ln wlnter
when frozen and are Lhawed our slowly before grafti.ng. Northern materlal for seed or-
cl-rards is being establlshed at southern locations both for convenlence and ln the hope
of obt.aining earlier flowering and pollen isolatlon.

E. R. Hunrphrevs

Commenting on Mr. Humphreysr question concernlng early progeny
tests, Dr. Nienst.aedE noc.ed that ln eastern hemlock there was a high correlation between
fall frost injury and performance ln growLh chaurbers. However, volume productlon and

growth rate are complicated characLeristlcs and are not as readlly subject to early tests.
Mr. Holsc reported positive parent/progeny correlations ln white spruce and suggested
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that in this specles selection for height followed by progeny tesrs should be effective.

D.P. Fowler

Dr. Fowler confirmed that dead pollen was lncluded ln the pollen
mlxtures ernployed ln attempts to Lnduce lnterepeclflc hybrlds wlth red plne,
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D. FIELD TRIPS

A field trlp to the U.8.0. Research Foteet at Haneyr September 7'

lncluded lnepectlon of Douglae-flr provenance, trlals, elone teste, controlled-polllnated
Progeny tests and plus trees of Douglae-flr and western henlock. A demonatratlon was

glve1 of ri truck:-nrounted, high-llft platforn sultable for controlled polllrtdtloni
On Saturday, Septenber 10, Dr. Orr-Ewlng conducted a fteld trlp

at. the Britlgh Columbl.a Foreet Servl.ce ExperLrnent Statlon at Cowlchen Lake, Vancouvef

Islartd. A large fenced aree ie provlded for the clbne bank where grafte are establlehed
of, Douglaa-f 1r and tepresentetlvee of other SjgCglgg&. epecles, The oldeet clonea dre
l0 yeare of age and have ytelded large cone crops. Some of the younger gtafte have

borne sufficlent fernale flowera for progeny tests uslng controlied pollinatlon. A nunr-

ber of grafts have dled from lncompatabtllty between sclon and rootetock. Baslc ln-
formatlon on the physlology of graft unlone le requ!.red, but en operstlve procedure

develoired by Mr. J. Carleon, nuraeryman in charge of the clone bank, regtoree-a falltng
unLon at Least temporarlly.

A new experlrnental nureery hae been bullt cloee to the Btatton
headquarters. Differences between progenlee and populatlons of Douglae-flr and whlte
aPruce rdere seen ln one-year-old seedllngs grown ln epeclally eonstrucEed cold framee.

Unlformlty of elte and optlmal growth ln the trenspiant beds wae ensured by lntroduclng
hlgh-quallty solt and rnlxlng lt ln sltu wlth soil condltlonera and fertllLzer.
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