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B. BUSINESS MEETING

Morning, SePtember 16'

I04. Welcome

Mr. Holst called the meeting to order at 9'30 a'm' and

welcomed members to the Ninth Meeting of the Committee, Thirteen members (as

noted above) attended the business meeting.

105. Minutes of the Last Meetlnq

The minutes of the last meeting had been dlstributed to

all members by mail and were taken as read. The minutes were adopted unanlmously.

On behalf of the Conmittee, the Chairman thanked Dr. Heimburger and Mr. Morgenstern

for submitting a report on the Bth meeting to the Forestry Chronicle. (por.

Chron. 39(4) :aBO-a8l).

106. Membershlp

(a) Deceased. Mr. Arne Rosholm died on June 14' 1964

at GrandrMere. Mr. Holst had written a letter of consolation expressing the Ioss

felt by himself and other members of the Committee who had known him.

(U) nesignations. Letters of resignation were recelved

from the followinq members:

recorded:

Dr. C. J. Bishop
Mr. W.V. Hancock
Dr. R. J. Moore
Mr. R.W. Thompson

(c) Changes in Membership. The foll-owing changes are

Dr. G.S. Allen from rsponsoring' to 'correspondlngr
Mr. J.T. DorIand, from tactivet to 'correspondingr
Dean T. G. Wright, from rcorrespondlng' to I sponsoring | .

(O) New Members. The following men were elected members
of the Committee:



Mr. J. E. Beamish

Mr. c.H.D. Bedell

Mr. J.M, Conway

Mr. A. Demers

Mr. H. D. Heaney

Mr. E.R. Humphreys

Mr. C. Larsson

Sponsoring

Correspond lng

Corresponding

Active

Comesponding

Actlve

Actlve

Dr. A. Linteau Corresponding

Mr. J. L. McLenahan Correspondlng

Mr. D. E. Nlckerson Corresponding

Mr. V.H. Phelps Corre spond lng

Dean E. Porter Spons orlng

Chief' Water Development Servicer
P. F. R. A. ' Canada Dept. of Agriculture,
Reglna ' Sask.

Dlstrlct Forest Offlcer,
Ontarlo Distrlct,
Dept. of Forestry, Canada,
4 Yonge St. South,
Richmond HllL Ont.

Consolldated Paper Corporationr
GrandrMere, Que.

Forest. Research Branch,
Dept. of Forestry, Canada,
SiIlery, Qu6bec.

Distrlct Forest Officer,
Maritlrnes Dlstrict,
Dept. of Forestry, Canada,
P.O. Box 428' Frederl-cton, N.B.

Kimberly-Clark PuIp and Paper Co. Ltd.,
Longlac' Ont.

Research Branch,
Ontario Dept. of Lands and Forests,
Southern Research Station,
Maple, Ont

Dlstrlct Forest Offlcer,
Qu6bec Distrlct,
Dept. of Forestry, Canada,
P.O. Box 35' Sil1ery, Qu6bec.

Dlstrict Forest Offlcer,
Alberta Dlstrict,
Dept. of Forestry, Canada,
72I Publtc Bulldlng,
Calgary' AIta.

Dlstrict Forest Officer,
Newfoundland Dlstrict,
Dept. of Forestry, Canada,
Sir Humphrey Gllbert Bldg. r
St. Johns' Newfoundland.

District Forest Officer,
Brltish Columbla District,
Dept. of Forestry, Canada,
Victoria ' B. C.

Dean, Facult6 dfArpentage
et de Genie Forestler,
Universit6 LavaI, Qu6bec, Qu6.



Mr. L. Roche

Dr. K.J. Roller

Mr. R. L. Schmidt

Mr. E.R. Sexsmlth

Mx. C.C. Thompson

Mr. J. F. Walker

Mr. J.E.D. Whitmore

I07.

Active

Actlve

Active

Sponsorlng

Correspondlng

Correspondlng

Correspondlng

Research Dlvlslonr
Brltlsh Columbla Forest Servlce,
Vlctorla, B. C.

Forest Research Branch,
Dept. of Forestry, Canadar
P.O. Box 6300' Wlnnlpegr Man.

Research DlvIsion,
Brltlsh ColumbLa Forest Service,
Vlctorla ' B. C.

Chief Foresterr Woodlands Dept.,
Klmberly-Clark Pulp & Peper Co. Ltd.,
Longlac' Ont.

Dlstrlct Forest Offlcer,
Ma nitoba -Sa skatchewan Dl strlct,
Dept. of Forestry, Canada,
P.O. Box 6300' Wlnnipeg, Man,

The Ontarlo Paper Co. Ltd. r
Thorold',Ont.

Canadlan Seed Growers Assoclatlonr
P.O. Box 455, Ottawa 2i Ont.

Co-gperatlve Studles of Wood Properties

The resignatlon of Mr, W. V. Hancock from the Commlttee gave

rise to a dlscusslon concerning wood property lnvestlgations ln relatlon to tree
breeding. Mr. Hancockrs reslgnatlon followed the conclusion by the Forest
Products Laboratory (F.P.L. ) of thelr co-operatlve amangement wlth the Tree

Improvement Sub-Committee ln Brltish Columbla (See Proceedings Tth and Bth

Meetlngs). The termlnatlon of thls agreement was thought to be regrettable. Mr.

Holst said he has attempted to obtain the co-operatlon of the F.P,L. ln Ottawa

for genetlc studles r but they are reluctant to do so unless the money and man-

power can be provided by the tree breeders.

Dr. sziklai outlined the history of the evaruation of wood

properties of plus trees selected on the West Coast. Four years ago the F. p. L.

agreed to make analyses of specific Aravity and fibre length in wood cores taken
from plus trees. A large motorised boring machine was developed by the F.p.L.
for the collection of suitable wood samples. Subsequently, confllcts arose



concerning the selectlon of -trees to bg sampled, in which it became cledr that tte
F. P. L. was not able to act as a servLce agency for routine testing of wood pro-
perties because of research policy and trbck of staff. The co-operatlve agreement

was concluded in 19631. The Tree Improvement Sub-Committee of the Tree Farm

Forestry Committee secured money from industry to continue the work for a further
!edr, but this grant terminated ln March 1964. The program is shelved for the

moment' although standard cores continue to be coll:ected and are ln storage
pending the avallability of technlcal assistance.

' Dr. Helmburger commented that so long as the wood using

lndustrles are not able to make rigid speclfications of desirable wood propertles
in the raw material, the baslc determlnations of speclflc aravlty and flbre
tength can be accomplished with slmple equipment and may be camled out by tech-
nlcal asslstants' e.g. students employed by the tree breeders.

Mr. Holst agreed that stmple standard procedures could

be adopted but he emphaslzed that the volume of material involved in these studles
was very great.

In further discussion, the lmportance of adoptlng
standard procedures for both sampling and evaluatlon was noted. The charac-
terlstics to be studied must be agreed upohr and it was suggested that a central
laboratory might best carry out the service of analysls.

It was agreed that a sub-cornmittee be formed to prepare

a brief on wood quality studies in relatlon to tree breedlng, to lnclude a

review of the requirements for such studies and to present proposals of ways and

means to accomplish the set.obJectives. This brlef wj.ll be submltted at the

earliest opportunity to the appropriate authorities for consideratlon and actlon.
A report on progress wlll be made at the next meeting.

. Members of the rrWood Properties Sub-commlttee" includer
A.J. Carmichael, M.J. Holst, O. Sziklal, H.S.D. Swan.

1 See also report by J.C. Heaman, proceedings, part II.
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Prof. Parrot suggested that Dr. MarceI Goulet' Facult6

drArpentage et de Genie Forestier, Universit6 Laval' be invited to Join the sub-

committee.

In conclusion, Dr. Heimburger emphasized that to be effectlve'
any recommendations made by the sub-committee to federal or provincial forest

service authorlties must have the support of the wood uslng lndustries.

r08. New Business

Dr. Cram ralsed the questlon of the availablllty in quantlty

of superior materlal devetoped by the tree breeders. The discusslon centred

on the lmmediate need for a certiflcatlon systeg for tree seed ln Canada. This

matter is to be the subJect for dlscusslon on October 6 durlng a meetlng of

Canadian Seed Growers Association to be held in Victorla, B. C. ' in conJunctlon

with a meeting of the International Crop Improvement Assoclatlon. Mr. Holst

is to deliver a paper at the Seed Growers meeting and he invlted comments from

Tree Breedlng Committee members. In November 1963, Mr. Holst, attended a meeting

ln Paris organized by the OECD (Organlzation for Economic Co-operation and

Development) entitled I'Expertsr Meeting on the Certiflcatlon of Tree Seeds and

Plants Movlng ln International Trade". A broad system of classlflcatlon was

agreed upon. This lncluded the basic category of primary importance, that of

specifying and certifying the exact origin of tree seed asrrsource ldentlfled'r.
Standards of certlficatlon currently in use for grain seed are not sultable for
tree seed and the Canadian meetlng is belng held to establish a baslc and slmple

framework suitable for the certlfication of tree seed.

Dr. Cram suggested that the standards adopted for alfalfa' a

cross-fertillslng species, might in part be relevant to tree eeed certlflcation.
Since large quantities of seed and sums of money are involved,

buyers must have confidence in any certificatioh scheme that may be adopted. An

extreme example of incorrect labelllng was given, in which a specific order for
spruce seed was made to a European source; the seed sent in reply was not even

sprucel In Canada, the provincial government services provide small lots of seed

9



to outside agencies for research purposes, arrd t.hey also cont.rol seed collected
for their own, needs. Thus the ques{,i"on of certlfication or warranty of tree se€dr

particularly as to origin' is largely the problem of the buyer of commercial lots,
i.e. buyers in foreign countries, mostly European. The opinion was expressed

that it ls in Canada f.s interests to have a reputation for giving reliable infor-
rrration on commercial seed lots and that it should also be of direct concern to
this committee. Another example of misrepresentation was cited in which Douglas

flr seed of inland origin was twice supplied to the Unitecl Kingdom narked as

being of coastal-origin.

The problems of certification posed by the seed dealers
lnclude possible delays caused by the procedures, and the very limlted season

available for seed collectlon. However, it was thought that a practi-caI solution
could be found and that although a certlfication scheme would have to be pollced,
the additlonal cost per pound for large lots would not be excessive, Two baslc

concerns of certification are f) origin, and 2) qual1ty. Certificatlon mlght

be made the responsibillty of a combined government and dealer assoclatlon. It
was suggested that C. I. F. (Canadian Institute of Forestry) members mlght bc asked

to co-operate, and furtherr that the Vancouver sectlon of the C.I.F" ln partlcular
take up the question. It was also suggested that a certiflcation authortty
rnight isstre Licences to qualified seed dealers. Dr. Sziklal said that Bernard

Rogers and George Allan ought to be contacted as they had worked out a seed

certification program for British CoLumbia two years ago.

The following motion was moved by Cram and seconded by
SzikIa i :

That the Chairman be a sub-committee of one to represent thls
committee in victoria and that he report back at the next meeting.

109.

Carried.

Revlews of Canadian Literature for Silvae Genetica

Mr. Yeatman informed the

submit abstracts to Silvae Genetlca of papers

IO

Committee that he

concerning forest

had agreed tcr

genetics and



related subjects published ln Canada, beglnnlng ln 1964, Several members have

agreed to abstract regional publlcations: Dr. Om-Ewing for the West; Dr. Cram

for the Pralries; Dr. Fowler for Ontarlo; Dr. Parrot for Qu6bec; and Dr. Chlasson

for the Maritlme Provlnces. Mr. Yeatman wlll revlew artlcles appearlng ln'
national journals and those published by the Department of Forestry of Canada.

To date ' revlews of 23 papers have been forwarded to Prof. Langner. Mr. Yeatman

said lt would be helpful lf Commlttee members and others would forward reprlnts
of relevant papers to himself or to one of the reglonal revlewers to facilltate
a more complete and up-to-date coverage of the field.

r 10. Name of the Commlttee

Dr. Cram suggested that the term "Tree Breedlng" in the

title of the Committee was too speciflc and that the termrrlmprovement'r mlght be

substituted or included. After a brlef discusslon lt was agreed that no change

should be made.

rlt. Locatlon and Date of Next Meetinq

Dr. Sziklal invited the commlttee to meet at the Unlversity
of Brltish Columbla ln Vancouver ln 1966. Thls offer was gratefulty accepted

on a motion by Fowler, second€d by Swan. It was agreed that the meetlng be held

durlng the second half of August, with the speciflc dates to be set by the new

chalrman of the Committee.

TLz, Election of Officers

Nominations for the posltlons of chalrman and secretary were

called fo.r. Dr. Sziklai was elected chairman and Mr. Yeatman elected secretary.

1t 3. Miscellaneous Items

a ) Dr. Cram requested that members be advised of the date

of the lOth Meeting of the Committee by JuIy 1965 to facilitate admlnlstrative
requests to.attend.

b) The commlttee gave a unanimous vote of thanks to Mr.

E.K. Morgenstern for his work as secretary of the Commlttee from 196l to 1964.

II



c) A second vote of thanks was given to the Chairman'

Mr. Holst, for his management of the Commlttee affairs, lncluding the organlzation

of the current meetinq.
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C. TECHNICAT MEETING

Afternoon and Evenlng, September 16

Morning and Evenlng, September 17

Nineteen members and 26 guests from Canada and abroad attended the technlcal

sessions that lncluded: 1) discusslons of blennial reports submitted by members;

2) the presentation of lnformal illustrated talks by some of the guests and

members; 3) a panel discussion on "Red Plne Breedlng"; and 4) an lnformaL dls-
cusslon of I'The Influence of Pre-conditionlng on Provenance Test Results'r, a

thesis submitted by Dr. Rowe.

WELCOME

Mr. HoIst lntroduced Dr. I.C.M. PIace' Offlcer in Charge'

Petawawa Forest Experlment Statlonr who wel-comed the Committee and guests and

outllned brlefly the work at the Experlment Station.

t) Qls.cussion nristnq fr
OnIy the reports of those members present (*) were open for

dlscussion. A ltst of those submittlng reports is glven below.

M. G. Boyer M. J. Holst*
A. J. Carmichael* H. G. MacGillivray
L. P. Chlasson R. J. Moore
W. H. Cram* A. L. Orr-Ewlng
W. G. Dyerr. L. Parrotr.
L. F. Ebell J. K. Roller*
J, L. Farrar't J' H. G. Smlth, G. Blom
D. P. Fowlerr. C. R. Sulllvan*
D.A. Fraserr. O. Sziklai*
B.G. Grtffith R.W. Wellwood, P.G. Haddock,

J:';"l;flTll".- Bl$.';.}i*ill'
The members' reports are published ln the Proceedlngs' Part II.

A. J. Carmichael

Dr. Stalrs noted that processes have been developed for the

separatlon of early-wood and late-wood fibres after pulplng micro samples of
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wood and that this technique might be of interest to t.ree breeder.'s. Mr. Carmichael

said that this had not been done in the studies reported and furt.hermore the dls-

tlnction of early and late wood is not as clear ln spruce as in pine.

In reply to a questlon from Dr. Nienstaedt, Mr. Carmichael

said some work has been done with the wood of red plne, but black spruce was the

primary species dealt with to date. Dr. Nienstaedt commented further that a

correlatlon had been found between needle weight and plant height in white spruce.

Mr. HoIst questioned the choice of black spruce for these

initial studies of variability in wood quality because this species has a small

rlng wldth and consequently q high density and also frequently a high proportlon

of compression wood. Mr. Carmichael defended the choice on the basls of the

quantitative lmportance of black spruce as a pulpwood species, about 50 per cent

of the total, ond the fact that varlations iir wood properties do occur' whether

of herltable or environmental oriqin.
W.H. Cram

In his introductory remarks, Dr. Cram emphasized the problem

of mass reproduction for practical use of proven valuable hybrids

Dr. Heimburger commented that selecting withln Caraqana for
vlgour may lead to a loss of hardiness, which ls the important attribute of thls

species in the prairles. Dr. Heimburger questioned whether "toughness" should

not be the main criterlon of selectlon. In reply, Dr. Cram satd that tree helght

in a shelter belt is important for land protection. Losses in material planted

as 2:0 seedlings do not exceed one per cent a year. The only way to get rid of

establlshed Caragana is wlth a bulldozert The species ls hardy and proven to be

adequately 'r tough" .

In further comment, Dt. Helmburger noted that selections had

been made for self-incompatlbility, and that some self-incompatible clones were

also cross-incompatible. He suggested that tt may be posslble to use a self-
compatible type, ahd to lnduce incompatlbllity by irradiation. Dr. Cram replied

that when a compatlble clone and a self-incompatible clone were planted together
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in,a seed orchard, the compatible type would provicle the pollen only' the seed

coming from the self incompatible clone. Dr. Sziklal asked when and how com-

patibility can be assessed. Dr. Cram replled that there are two types of incorn-

patibility, t ) polIen incompatibility associated with 'r,S" alleles, 3nd 2) pollen

abortion, so that the time of evaluation depends on the type of incompatibility

invo lved.

Dr. Cram was non-committal in reply to Dr. Fowlerrs questlon

whether a completely self-incompatible spruce could,be found. Dr. Roller asked

whether Norway spruce had been tested extensively., It is generally not hardy

and Dr. Cram emphaslzed the value of Coforado spruce on the calcarious prairle

soils.
W.G. Dver

Mr. Dyer commented that large quantitles of seed are required

each year to supply 10 provincial nurseries that produce a total of 62 milllon

seedllngs for planting each year. To meet thls demand for seedr s€€d productlon

areas and seed orchards are being establlshed by the Ontario Departrnent of Lands

and Forests.

In reply to a question, Mr. Dyer explalned that "whalehlde" ,

pots are made of impregnated felt paper.

Referring to the Iisting of seed production areas on page 27,

Mr. Ellason enquired about the age of the stands. Mr. Dyer replied that the ages

of the current generations vary from IO to 35 years and that the ages of the orl-

ginal crop trees are IO0 years and more.

In seed production areasr coh€s are collected from the

standing trees by climblng with ladders and the tree blcycle' No top pruninE is

contemplated. Mr. Eliason commented that in New York his group ls topplng seed

productlon trees to keep the hetght down. Dr. Fowler remarked that commonly a

hlgher incidence of selftng occurs in the lower crownr ohd, based on evldence from

red pine trees topped by porcupines, topping tends to elimlnate the separatlon

of the sexes within the crown and lt would therefore lead to increased selfing.
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In reply to a questlon from Dr. Cram, Mr. Dyer sald progeny

tests,were not planned for seed productlon trees. Diseased and damaged trees are

removed.

Answering Mr. Holst, Mr. Dyer sald that In 9 out of l0 cases

In whlch plantatlons trave been selected for seed productlon, the site reglon of
seed origin is known, but not the speclflc stand of orlgin.
J. i.. Farrar

No dlscussion arose concerning this report.
D. P. Fowler

Dr. Fowler commented that much of the work wlth red plne

would be dealt with at the panel discusslon the following day.

In reply to Dr. Clausen, Dr. Fowler conflrmed that true
hybrids in the Lariclones group could be dlstlnguished ln progeny arlsing from

pollinations in which polIen mlxtures had been used.

In reply to Dr. Nienstaedt, Dr. Fowler satd the marker gene

found ln red pine was evldenced as a chlorophyll deflciency factor.
Mr. Holst asked if resistance to shoot moth might be related

to the vlgour of the root system. Dr. Fowler commented that red pine grafted on

to Scots pine' which has the better root system, ls not more resistant.
In reply to Dr. Cram, Dr. Fowler sald that estimates of re-

Iatlve proportions selflng and out-crosslng were made by uslng the marker genes.

D, A. Fraser

Dr. Fraser reviewed the work ln the tree physiology section
pertinent to floral initiation in spruce. Anatomical studles were inittated in
1955' and subsequently physlologlcal studies have been emphaslzed. Dr. W.H.

Vanden Born carried out histochemical studies of enzyme distribution ln the shoot-

tips of white spruce. Seasonal bud resplration has been determlned. Dr. D. J.

Durzan is studying the nitrogen metabolism of shoot aplces.

C. Heimburqer

Dr. Helmburger commented that Korean pine ls highly
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resistant to blister rust and that recent flowering of trees of this species had

permitted a number of crosses to be made with polIen of other specles. Seedllngs

of E-!.nus. koraiensls were frost resistant ln southern Ontarlo; they turn red in the

early spring but are hardy.

.In reply to Dr. cram, Dr. Heimburger said breeding ln poplars

is not dlrected at pulp quality; the first obJectives are to develop healthy trees

of good form. Dr. Cram suggested that rooting tests should not be based on the

first shoots of a poplar seedling, with which Dr. Helmburger agreed, addlng that

he uses the current shoot of a 1-1 transplant at the end of the second growing

season.

Dr. Heimburger agreed with Dr. Nienstaedt that the results

of tests of rooting capacity were relative to the conditions under whtch the tests

were made and that selections would have to be tested in other situatlons before

broad conclusions could be reached.

M. J. HoIst

Mr. Holst drew attention to the irnportance of wood denslty

studies ln terms of lncreased pulp ylelds.

In further. c6mments, he noted that provenance hybrldlzation

is a promislng method of increaslng genetic diversity, and thts is especially true

of jack pine which is early flowering ln plantatlons, and contlnues to flower

abundantly if planted on wide spaclng. Mass cross-pollinatlons can be made on

open flowers ln the inltial female-flowering-stage if the plantatlon ls reasonably

isolated from other flowerlng Jack pine.

Dr. Wright asked what patterns were belng used in maklng

provenance hybrlds - how many male parents and how many female parents were in-

volved. Mr. Holst replied that population mixtures of pollen were used on any

number of females, dependlng on the amount of material available. No selectlon

of the phenotypes is exercised.

Mr. Swan questloned whether both volume and wood density

could be increased simultaneously by breeding, at least, not up to the Ilmlts of
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variation of each factor taken singIy.. He also asked how well wood density could

be estimated by eye. Mr. Holst explained that he had separated a series.of incre-

ment core samples by ocular estimation into three categories' denser medium and

light, afld that the correlation with the subsequently determined density vdlues

had been very good.

L. Parrot

Dr. Parrot explained that black walnut and butternut prove-

nances were being tested for use in the reforestation of farm land where these

species have been cut out since colonisation.

In reply to Dr. Rowe, Dr. Parrot said the adaptabillty of

progeny was evaluated by recording the incidence of frost scars on the maln stem

of young trees.

In reply to Dr. Stairs questlon, Dr. Parrot sald he was co-

operating with Dr. Dave Cook ln the New York Conservatlon Department.

Mr. Holst commented that the Northern Nut Growers Assoclatlon

met ln Ontario in August. This group' chiefly from the Unlted States, md) be of

interest to Dr' Parrot.

K. J. Roller

Dr. Roller explained that he had just.recently moved to the

Manitoba-Saskatchewan district and so far he has an office' desk and a car and has

spent the summer making a survey of the forestry problems in his area. The prln-

cipal species are white spruce' jack pine and the poplars, and the latter may be

of particular importance because of their potenti.al industrial value.

Dr. Roller mentloned the interesting red pine outlier on

Black Island ln Lake Winnipeg, sorTr€ distance from the western extenslon of the red

pine range in the Sandilands Forest Reserve. He emphasized the importance of the

apparent differences in drought resistance between red pine provenances. Dr.

Roller drew attention to a typographical error in his report as presented at the

meeting: the specific name of balsam fir is correctly A. balsamea.

a

IB



Replying to a question by Dr. Cram, Dr. Roller sald he was

not taking over the poplar tests for the prairie region as he was concentrating

hls effort in the northern forested areas.

To a questlon from Mr. Holst, Dr. Roller replled that'the red

pine results from the. Sandilands provenance tests had been compared wlth the

results from similar plantations ln Ontario, and although the statistlcal analysls
hacl not yet been completed, the Raco, Mich.r sourc€ was always the best and the

Stanley, N.S., provenance always the poorest. The absolute clifference between

them varied with the plantatlon.

Dr. Roller lnformed Dr. Rowe that the same red plne proV€:

nances were planted ln the east (Maritlmes), but the data are not tmmediately

available.

C. R. SuIIivan

Mr. Holst commented that the type of co-operation between

technical experts and tree breeders exemplified by Dr. Sulllvanrs report Is most

va luable.

In reply to Mr. Carmichael Dr. Sulllvan sald that graftlng
of white pine did not affect the degree of reslstance to weevll attack. The

test was valld since sclons from old trees were reJuvenated on larger vigorous
rootstocks. It ls known from Mlrovts work that the constltuent reslns are not
affected by the root stock, although water relationshlps may be affected. Seed-

Ilng tests of bllster rust reslstant types will be made in due cours€q

O. Szlklai

Dr. Sziklai reviewed briefly the B.C. Forest Service program

under the dlrection of Dr. Orr-Ewino and Mr. Heaman. Dr. Orr-Ewing is concen-

trating on basic research in Douglas flr, with partlcular bmphasls on controlled
self- and out-breeding of selected lndlvlduals. Mr. Heaman is responslble for
the plus tree selection program and progeny testing. Mr. Lawrence Roche ls a

Ph.D. student at U.B,C. worklng wlth interior white spruce. Mr. R.L. Schmldt is
studying the provenance problem in Douglas fir. He has selected a number of
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representative stands and is looking for:ward to a good seed year to make the cone

collections.

At the University of British Columbia' Dr. Haddock and Dr.

Griffith are working on provenance problems in Douglas fir, using half-sib and

full-sib progeny anal.yses. Information is gathered on the characteristics of the

soil, parent trees, con€s, s€€d and seedlings. Seedlings rruiII be grown in con-

trol.Ied environments.

An east-west provenance transect has been made and this ls

to be extended to the north.

In his own work, Dr. Sziklai is carrying on the full-slb
progeny studies initiated by Drs. Allen and Orr-Ewing in the l95O's. Four trees

on the campus were used to make a polyallel cross including aIl 16 comblnations.

Replying to a question from Mr. Salm concernlng the report

by Smithr Walters and BIom' Dr. Sziklai said the poplar experiments referred to
were planted in the early 1950's and are therefore 1O years or more of age. This

work is being carrled on by Mr. BIom.

C. W. Yeatman

Mr. Yeatman outlined the informatlon contained in the report

on his thesis research into natural variation between seedlings of jack pine pro-

venances when grown in controlled environments. He drew attention to the apparent

suppression of shoot extension of the seedlings grown in artiflcial Iight of a

relatlvely high and constant intensity (ca. 2OOO ft.c.)' even when grown under

long days (t5 and 20 hours). The shoot growth of the seedlings grown in the green-

house under the same tight durations was adequate. Mr. Yeatman emphasized that

considerable work needs to be done to determine the conditions leading to optlmaI,

reproducible environments for growing coniferous seedlings.

In reply to a question, Mr. Yeatman said he grew the Jack

pine seedlings in a standard soil mixture of sand' peatmoss and Ioam, I: 1: I
by volume with additional soluble fertilizer applied uniformly to aIl treatments.
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The posstbllity of growing the seedlings in a standard nutrient solutlon had been

considered but reJected because of the mechanlcal complicatlo4s and lack of the

tlme required to establlsh the system.

2) Informal Illustrated Talks

The followlng guests and members gave lnformal papers lllus-
trated wlth lantern-slides.

Notes submltted by the authors are included In the proceedlngs'

Part II.
J. Burley (Title read in absentla )
A. J. Carmichael
K. E. Clausen
Carin Ehrenberg
E. J. Ellason
A. Hyppel

3) Red Pine Breedlne

H. B. Krlebel
H. Nlenstaedt
T. D. Rudolph
B. SOegaard
G.R. Stairs
O. Sziklal

A Panel Discusslon.

M.J. HoIst, Moderator
D. P. Fowler
D. Lester

5: *)'ftlilflio'
The papers present"O UV the members of the panel are publtshed

ln the Proceedings, Part II, together wtth some notes of the ensuing dlscussion.

The following r6sum6 covers some of the points raised ln the papers.

Dr. Rudolf revlewed the red plne provenance studles that have

been carrled out ln the Lake States and Pennsylvanla over the past 33 years' He

concluded that although red pine ls generally a remarkably unlform specles' sig-
nlficant variation in growth characterlstics does exist. More detailed and care-

fully planned studles are needed, includlng single tree progeny tests and seed

source collections from the complete range of the specles.

Dr. Nienstaedt discussed the results of recent measurements

made in single-tree open-pollinated progeny tests of red plne planted ln l93l and

1933. He concluded that the magnitude of improvement possible In red pine is
relatlvely smaII' but that when these figures are transformed into financlal

2I



terms, the research effort needed is well justifi our present state of

knowledge' Dr. Nienstaedt recommended that seed'collected in bulk should be kept

within the region of collection. Single tree progenies from wlthin or beyond a

particular reglon may eventually prove to be more productive. It will be

necessary in slngle tree progeny tests to start with a very large number of pro-

genles and select from these a few of the very best for further breeding.

Dr. Lester presented summary tables and conclse statistical
analyses of data concernlng the height and diameter growth of 9- to lO-year-old

red pine. He agreed with Dr. Nlenstaedt that further testing and exploratlon are

advisable, €specially with the use of open-polllnated 1-parent progenles. Dr.

Lester suggested that southwestern Wisconsin should be sampled, an area so far

neglected.

Dr. Wright described some experlmental methods employed in

handling seedlings rather than the results of his experlments, slnce his work ln

red plne at Michlgan State Unlversity is not very oId. The methods dealt with

lncluded labelling' bundling' randomising and machine planting of experlments

containing large numbers ofdistinct seedllng lots.
Dr. Fowler admitted that genetlc varlatlon exlsts in red pine'

but on the basis of his own experience and the work of others, he strongly

questioned whether the magnitude of this variation is sufficient to warrant the

expense lnvolved In improvement within the specles. fnter-speclfic hybridization

would appear to be promising, but in spite of the many attempts at many stations'

only one hybrid with red pine is known to exist, that of P. niqra x resinosa

produced once at Placerville' Callfornia.

4) The Inffuence of Preconditioninq on Provenan,ce Test Resufts

Discusslon led by Dr. J.S. Rowe.

Dr. Rowe dlscussed the interpretation of the results of

provenance tests on the basis of his recently published article rrEnvlronmental
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Preconditioning with Special Reference to Forestry" (Ecotogy 452399-4O3, f964).

Dr. Rowe advocated that a skeptic'al attitude should be taken to the lnterpretation

of provenance tests purely on a theoretical gene'bic basis, at least until the en-

vironment of parental plants under which the seed ls developed can be shown to

have no long-term "he.ritable" effects. A number of those present argued that the

genetic basis was well establishedr dhd that although p::econditloning influences

may affect the seed and subsequent seedling growth to some degree, such lnfluences,

e.g. differences in seed slze, have proven to exert a negligible effect on growth

after a number of years

It was further noted that most' if not aIl' precondltioning

effects have been observed in cultivated annual plants of relaLively homogeneous

genetic backgroundr grown on uniform agricultural solls, while forest tree species

are usually genetically heterogeneous perennials, cross breeding, frequently

through wind pollinatlon, 3Dd subject to widely varying micro- and macro-slte

condltions.
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D. FIELD TRIP$

Afternoon, SePtember 17

Morning, SePtember 18

Inspections of field experimental areas associated with tree

,breeding at the Petawawa Forest Experiment Station were led by Mr. tlolst. A brlef
' Iistlng of the areas visited is included here for reference. Relevant data in

graphical, tabular and descrlptive form were disp.Iayed at each stop' where the

obJectives and results to date were described and discussed. Pine plantation areas.

were seen in the afternoon of September 17, dnd spruce materlal was dealt wlth

the following mornlng.

a ) Tree, Breedinq Nurserv

Jack Pine nursery provenance test spot-sown in 1962, thinned

or planted to a single plant per spot in 1963' Ninety-seven seedlots, randomised

blocks with 1O replications, 10 tree single row plots, I x I ft. spacing. Serlous

effects of site varlation evident in spite of care expended in preparation of the

area. Thls is one planting of the same seedlots grown in laboratory, nursery and

field experiments at a number of locations in. Canada ' United States and Europe.

b) Pine Graft Aboretum

Clones, grdfted and seedling population samples of hard pine

species for clone tests, clone bank, selection and breeding' and provenance and

species hybridization.

An introgressant population of lodgepole pine - Jack plne

was seen. Large scale species and provenance hybridizatlon of jack pine had been ,

made on early female-flowering seedllngs.

Scots pine clones selected for Christmas tree characteristics

Severe graft incompatibitity between red pine (scion) ':nd

' were observed.
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Scots pine (root stock) appeared after. some years in this environment.

c) Younq Creek Road,Plantation Area

Black spruce provenances in observation plots exemplified

pure species and introgressant populations

.Growth differences between red plne provenances could be seen,

but the far greater differences were caused by site variations on this site whlch

ls marginal for red pine.

Highty significant growth differences between Ontario Jack

pine provenances were observed. Two provenances of southern origin and relatlvely
rapid growth had suffered severe damage due to snow an{ ice loads durlng the

prevlous winter. Root systems were exacavated to lllustrate dlfferences in root

form withln and between provenances.

d) Graftinq qf llature White Spruqe

Best results for small suppressed scions were obtalned by

grafting on the leader of the rootstock rather than lower in the crown. Scion

growth was thereby reJuvenated and the branch habii overcome.

e) Tree Physioloqy: Day-Lenqth Control:$ Flowerinq

Dr. D.A. Fraser demonstrated the effect on the growth of

white spruce of extended and normal day length applied over a number of successive

years. Supplementary incandescent llght ap_plied durlng the growth period ln-
creased the height growth, €specially ln the first year of applicatlon. Some

promotion of flowerlng occurred.

f) Nursery Plantations

Red and black spruce F1 hybrid heterosis was demonstrated in

comparison with red spruce and black spruce. Introgression of black spruce into
red spruce was evident in a red spruce sample population.

Whlte spruce provenances planted over 20 years ago showed

the general superlority of the local provenance ln comparison with those from

distant sourcesr €sp€cially those to the North and West.
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A white pine plantation of a similar aqe showed the ravaging

effects of repeated weevil (PissoCes strobl)attack on the leaders'

g ) Huasons Ptace . Ptan q

Norway spruce (origin unknown) planted ln 1924: 23 opdn grown

trees selected for frost hardlness by Dr. Heimburger in 1934 from among the 1,500

trees originally planted. Differences were evident in crown form and weevil

(Pissodes strobi) resistance.

h) Thomas Field Plantation

IUFRO Norway spruce provenance trial planted in 1943 to 1945'

heavily selected for vigour and frost hardiness in the nursery. Thinned heavlly

in winter 1963 to eliminate unthrifty and weevlled trees. Progeny from cold hardy

Hudson's Place trees are the tallest, followed by provenances of Baltic origin"

EarIy nursery selection appears to have reduced the magnitude of differences

between provenances.

i) Fuelwood Area Planta!ioqs

Norway spruce observation plots. A few individual trees of

polish origin stand out as being vigorous, frost hardy and weevil resistant'

Larix species ob-servation plots. comparlson of European and

Canadian larches, together with open- and control-pollinated progenles from $5!g

eurolepis growing at P.F.E.S.

white spruce replicated slngle tree progeny test. Important

micro-site variations resulted in varying degrees of spring frost inJury In 1964'

.A second white spruce progeny test on an adJacent area where the alr drainage was

more free escaped severe frost damage.

Red spruce repllcated provenance test showed range from pure

species populations of southern Appalachians to lntrogressed populations from

eastern Canada. Pure red spruce had been severely injured by the 1964 frosts'
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