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SST PI,A}ITItrG 1956

A. Planting Proeedur€

lbo use of a narker to naintain an eccurate apaalng between ftmowa
haa contlnued to lnprove the untfornlty of hand pLantfurg. In order to ex-
tend this uniforndty to the locaflon of treeE in the funow, a nethod haa
been devl-sed whereby the allgnnent of tno pl,ckets deeignates the locatlon
of each tree. A ror* of pickets ls plaeed at slx foot, lntervals along the
edge of a furrow at one slde of the planting area. Pleket,s rrlth two oon-
trasting colours (red and wfilte, blue and yellow) are set alternetefy 1n
the row. A ei-nilar ron is placed beside a fumow appnoxinatelJ 240t fron
t,he flrst. A, third row Ls placed between the two by allgment, frm ono
alde of tbe field. llhen plantlng, the allgnnent of two appropnlate
pickets (red and wfrlte, oi blue and Srellow), wlU deslgnate the ereet
IocEt'ion for eaeh tree. The nethod is ei-upler glves an eccurate apacing
and doea not delay the plantlng.

The steel rods, referred to ln the l{arch 1956 report, for
narking eaaple blocks, are unsatisfactory. A}.rninrrn stakes are being used
but are not eufficiently eonspicuous. A 2n x 2n palnted, wooden stake
aeetue to be as satlsfaetory as anJr except for the replacement problem.

B. 1956 Plenttng Prograe

l. Geqeral

&eh test planting was arranged in for,rr replications H'ith
randomi-zed blocks. A sample block of one souree eontained I0O trees,
10 rotle of I0 trees, unless otherrrlse noted. tfhenever posslble, a l4rl
wide ploughed fumow was pade and the trees planted by hanit using the
wedge nethod., at a apacing of 6t x 6r.

Repl,aeemente of each source were llned out in funours adJaeent
to the planting sites, for refill planting ln epring L958.

2. {hite Ptne Frovenance Test

Cone collections were made in two sections of the Boreal
Forest Begion (Halliday, B7o B!), and four sections of the Great Iskea--
St. Iawrence Forest Begion (ttr, IP, 14, L Io). Fhntings were roade,
uslng 2-2 eboek, in HiILrs Bite Begions 4, 5 and 6 as follolmc
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Seed $ouree Plantlag Stte

lIi.ILgt $lte $lte Slte gltc
Halltday:ts 8l.te Region 4 Begion 4 , BegJ.m I Beglm 6

Ieceltty 9eeltddt 4eg1m TIr. M $.,Ip.* &s_qe fp. Hope Tp"

f{un{ng B? , 3
Port Artbur 89 4 X
Angns Ll 6 X
Kenptvllla 12 6 X
llieaetrrr:, I4 5 X
Deu,g&sat I4 5 X.

l{ettewa" t4 5 -
$lUa.Blver LIO 5 X "" 

-,

"":r,Th" pJ.aating in $lte Begion 6 verled from normal ln that th;
b&ockSctae lras reduced to nlne rows of nlne trees ln each ror ln order
thn$Lt*rttte planting to the area availeble.

3.- Bed Pine Provenance Test

Cone collections were nade in ene section of the tsoreal
Forest Region (ttalUAay, B9) and six sectlons of the Great la.kea--
$t+ Lewrenee Forest Region (L1, I2, L4, L9t L1,0, r.r1), to provS.de
tp.elve. soureea of red pi-ne aeed. Plantings were nade, using 2-2 gtoekr
i.n }Iillst Iiite ttegions l, 4r 5 and 6 ae followal

$eed Souree Planting Site

Locality

Site
Beglon 3

Gerrean Tp.:
x
X
.6.

x
xr
x
x
X
X
x
x

The planting in $ite Begion l+ varied fron norrnal i-n that the
treee were planted by the T-Met'hod wlthout fumowing, and the sanple
block nas reduced to fi-ve rows of five trees in each row.

Hills t

Hallidayts Site
$estj-on Region

$ite Site ,, $lte
Reglon,4 Region I Regton 6
Morse Tp. Bose Tp..- Hope Tp.

Port Arthur 89 4
Bruce Ll 5
Angrrs Ll- 6
EeuptvltrLe W 6
Hattawa i4 5
Douglas U 5
Golden I4[e IJ+ 5
Penbroke 14 5
Barr7ts Bay Lb 5
Tenaganl L9 4
Thesgalon L10 5
Eagle Biver T.'11 1|,9

x
x
X
x
x
x
x
x
x,
T
x
x

x
x
x
x
x
x
T
X
x
x
x
x

T
x
X
x
X
X
x
r
x
x
x
X
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4. Scotch Pl+e Chrtetsae Tree Test

Elght sources of gcotch plne seed nere uEed, seven were obtalned
fron comerclal dealers and one was eollected ln }lorfolk Corrnty. Pl,ant-
lnge rere nade, using 2-L st,ock, ln HiIIst $lte Begtons 3, l*,5 and 6, aa
follwee

Seed $onreo Planting Slte

Pl,aee , DeaLer

81te Slte Slte.
Beglur 3 Beglon,4 Beglon 5
German Tp. l[orse Tp. Boae lp.

I
I
t
I
t
I
I
I
I
I
I
I
I
I
I
I
I
t
I

T
x
T
I
x

:

I
x
x
x
x

i

XXxxx,xxxxx
t

x
x

8lte
Beglon 6
t{opc Tp;

[orfolk Oot," L. & F.
Cevennes Est.Verseprqr
Adirondaeka F. Ilerbst,
L.Austrta F.H.Sehrrnaeher
Ilennark Anton HieLsen
Canpigne Est.Vereepuy
Belglun B. Firrdn
Auvergne Est" Verseprry

The planting ln 91te Reglon 4 varted fron norual ln that the
trees were planted by the T-nethod, udthout firrrowlng, and the sanple
block wag redueed to five rorls of flve trees in each row.

C. 1955 Test Flant'inss

1. Jach ,P-ine Srsvenanee:Teet

The plantings ln Haria Tp", Site Beglon 5 and Cane Tp., Slte
Begion 4 eouLd not be naintained at fuII stocklng with a sanple block slze
of 400 treee. These were reduced ln sl-ze fron lrOO to IOO trees by re-uarklng
a epaller block ln the centre.

Bep}aeenent plantings were nade ln both to*nehlpe, by the
Reforestation Supenrisors of Pernbroke and Swagtika Dlstriets, ln,apnlng 1957._
fhe l,arge si.ze of the repJ,acement stoek (12u - 30n)r and the lrrcgulartty
of opaoing due to naebine p)antilg complicated the worko In firture, ha$d
planting at a unlform spacing vrlll be usedn

D" I95A Test Plantinss

l. Bed Pl,ne Provenanj:e Test

BepJ.aeenent plar,rtings eould not be arranged ae pJarured for thls
test, in I95?"
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2. -$cotch Fine 9trrlqtnas Tree Test

In the fall of 1956 (]"ate October, ear\r Novenber) obgerya-
f,long were narde ln the $lte Regioa 3s 5 and 6 plantings, of follage
eolour change and corrnts taken of the number of lateral buds eurrounding
the termlnal bud. Moat trees are still too snoall to nake coruFnts as
to their formn

- The vanieties recelved froa France have the best colorrred
foliage in Site Reglons 3c 5 ard,6o and attain their best colour ir
Site Reglon 6 at Canbridge Tp, near Ottana (ttre nost southerly plantfurg).
This source also has the highest numbers of lateral buds in all three
$ite Regions with the exception of a West Ba1tic and Adirondacks (Herbst)
SOUrCeS o

All sources produce darker follage in the $orthern 5flantings
than in the Northern Plantings arld each produees more lateral buds ln
the SsutS than in the t{ortho An increase in the nrrmber of lateral buds
should increase the density of branches and inprove the appearance of
the trees.

No. IateraL Buds

I
I
I
I
I
I
I

$srrree

Franee,.

H, Baltic
Finland

$5-te Region J Site Region 5
Gernan Tp. Rose Tp.

Site Beglon 6
Cambridge Tp.

7.h
7.2

3.3

J"O

2"9

0.9

3.9

5"5

L"2

I
I
I
I
I
I
I
I

&ather extensi.ve variation was found ln all counts and tbre
wou-ld seem to be some relationship between the soil type, the follage
eof.our and the number of lateral buds.

' A snall test is being made of the effect of pruning on the
foruation of buds, to deterrnine wtrich variety r'rill produce an optinun
of about 15 lateral brrds after pnuring.

3. Mugho elne Christeas Tree Test

An inspection of the sources p)anted indlcates that aLL are
bush types and no slngle-stemed habit has been produced,

4. Pine $hoot l{o!h Test

A empari.gon of Finus nigra ceberurensis frm Cevennes, Franee,
And red pine fron Douglas in $ite Region 5 is being nade on two areae,
to determine if there ls any difference in the attack of shoot moth on
these speeies. The following infornation was obtalned by the Forest
liolory Ranger Staffe



Speeies

Bed P[ne

P. nigra cebennEnelE

S.B. Sanple Size

Bo. lbeeg
L95L

9"8.6 $"8"?

A-6.

Attaeked by $hoot ltoth
r9(5 L956

s,n,5 I,B.? S.8.6 S*8,?

I
I
t
t
I
t
I
I
I
I
t
t
I
I
I
t
I
I
I

4

0.I
0.0

I6

30

7 Lto 2b,

lJ. 2L 82

12r 277

20 h5

- Slte Beglon 6 - lO0 trees X 4 repllcatlong.
Site Begtqr 7 - 20O trees X 4 repflcatlons.

A ehange ln the nethod of examination nas Eade in I95? to
lndieate the reaetion of the two species to attack by shoot noth. Forrr
rolta Tmre selected in a random naruler in each sa.uple block and a totel corurt
of the nrrmber dead and the number attacked by shoot moth was taken for theee
rowso Three trees were randonly aeleeted in each of these rowe and a count
nade of the nunber of shoots attacked in each whorl, and the forn of the
tree degeribed. The average for the four oanpJ.e blocks of each apecles
is as followss

u".E";J:: *
No. Treeg Total
Attaeked Ht. to

No. by Shoot L956 L956 *Form
$peeies Dead - }foth inohes Increment S-DJ{

[o. $hoots ii:]'

Attacked bv t{borls
**0123

7-2-3 0.9 0.9 O,7 0.,8

g-L-z O.2 O.2 O.2 0.0

2-2-5 0.1 0.1 0.0 0.I 0"0

6-t-z 0.0 0.0 0.0 0n0 0.0

$ite.Beslon 6

Bed Pine 10.2 5"1+

P. nigra 2,5 2"3

91te Reeion_U

Bed PLne 1.0 3.2

P" nigra 0.9 0"5

r3.o 2.5

11.2 3.4

L3.2 3.'l
L3.7 4.8

* g-'D-M = singler double or multiple stem, The forro of twelve t,rees le given,
whiqh is the average of four samples of twelve treea each,** O urhorl = ThLs is the terurtnat shoot of the plant. In the case of double

gtenmed trees there are two of these and three or Eore for
uultiple stemed treeen

NoBo The high mortallty of red pine i-n $ite Beglon 6 was due to graeshopper
darnage in the very dry sunner of L955"

' tftu 
195? examination indicates that red plne contlnue to be

at,taeked nore frequently than Austrian pine" The Austrian pine are begtnning
to show a greater annuaL height increment and tend to have a single ateened
growbh habit eveu after shoot moth attaek, fhe general lnfestation, ae
indicated by this test, in Site Region 5 is four times as hearryr, wtriLe in
Site Region 7 it is the same for red pine and onJ"y half as great on Austrlan
pine as it was i:r 1956.
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SEED pnoDucrroN

I 
A, Sqed ,Produetion Areas

I. Nairn Township

I This area rrrlll not be treated until the red pine treee r€cover
from a severe attack by a nidge insect which resulted ln the loss of
eonsiderable foliage for several years. .

I
2 o Lynn Tracj!, _Dryr[ Forest

I The fruit induction tests r*hich $rere to be planned for thiE
r area of red pine, have been delayed wrtil more information can be obtained

on the effects of site on flower production. Mr. R.D. Carnan carried
I out a pre'limina.ry soil survey of the area and seleeted 15 sites on the
I basis of topographic position and growbh of the red pine. 0n each site

selected, two replleati-ons of eight trees were established with four trees
I chosen for female flower counts within each replication, and four trees
I left for later treatment. The eight trees on each site chosen for fenale

flower counts were further marked with zj-nc tags lettered A to O between
r sites and numbered l- to I within sites. The eight trees on each gite left
I for later treatment have yet to be nunbered p to 16 and have flower counts
r 

@de. 
"svv' vg /

I Descrlption of Broad Sites Chosen by Topographic
I Position and Growbh of the Red Pine

Site A - $teep south slopee middle position; fair grovrbh.
B - Gentle west slopen niddle positi.on; good gror^rLh.
C - Moderate north slope, rniddle position; good gror'rbh.
D - $teep north sloper upper position; poor growbh,
E - Ridge! poor grorvth"
F - Depressed flat; good growbh.
G ' Flatg good growbh"
H - Gentle east sIope, middle position; good growbh,
I - $teep south siopee rniddle position; good grovrth.
J - $teep northeast sloper middle position; poor growLh.
K - Siteep r^rrest sloper upper position; poor growLh.
t - Moderate west slope, lower position; fair growbh.
M * Moderate west slopee lower position; good grorubh.
N - $teep sout',h slopeo upper position; fair growLh,
O - Steep south slope, nlddle position; good growbh,

Counts were vnad.e in June 195? and the number of I year old and
2 yreat old cones per whorl recorded. There were no 1 year old coneg on-
any site. The number of 2 year old eones is as followel

I
I
I
I
I
I
I
I
t
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3, TJee_J+ Ibee tr

I
I
I
I
I
I
I
I
I
I
I
I
T

I
I
I
I
I
I

b5
23

32
19

50
L3

54
58
14
36
64
96
o
0

65
I

4l+
I

J2
3

tree tl Avg.

A5l*270
840763
c02710
D283481
E306l+8
Frtz 131 0
G000
H706r65%u.4
J0322
87L611
L5fl55r{032
u78325
0hgz

dZr;
1?0 14 6

l+03
oo2
Ol+1

35 26 LOz
18357
002
010
020279r9
or3

55 39.6
55 3b.7

lc.7
33 3Q.229 l+5.9
o l+3,2
8 L.2
o 2.5

23 65',4
0 lI.9
0 5.1u2f.0
3 1.4

32 30.60 2.?

Ttre t,rees selected ryiJ.l be re-exa,mined to try and deternine tho
eauae of variation between trees on the sane eite. l,[r. K. Arrson of the
University of Toronto plans to camy out follar analysis tests to correlate
cone pnoduction with the nutrient uptake of the tree. lt{hen fertilizer
treatnents are applied to lndlvidual trees, further foDar analyses would
be carried out"

Bo $eed 0rehard ProductLon

I. ffitile_eirc

In the winter of l)J6, approcirnately 2?@ grafbs of white plne
were nade for Dr. Heinburger, to preserye various clones at Cowraught
Ranges. A series of greenhouse difficultiee $eakened many of the grafts
and reduced the normal survivaL for the epeeies. About 2200 or 806 were
delivered to Maple in spning L956" Another 4F have swvived at, Angua,
although they vrere originally thought to be dead.

Ia order to increase the white pd.ne cone production for Slte
Region 3, 1100 r*trite pine, 2-2 stock, were planted at Maria Tor*nshlp ln
spning L957 for later field grafting and 1O@ rrhite pi:te 2-2 stock, were
potted for greenhouse grafting in r*inter L957-58.

2n Bed Pine

Site Reeion 3

The aceumulation of seion naterlals fron northern Ontario has
eontj-roued" In February 1956 scions were eollected by the ff,eforestation
Supervisor at $wastlka and shipped to Angus" Trdo hundred and ninety-slx
grafts l'me uade in the greenhouse nai-nly on Scotch Pine. The sr.rrvival
on June 20, L956 was 65F and on July 26, 1957 was trtfll.
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In Febrlra W L957 t seions were collected by the Reforestatlon
SupervS.sor at Cochrane and shipped to Angus. Eleven hundred grafts
were made in the greenhouse mainly on Scotch pine, The groufth of these
sclons has been very irregular and generalJy s1ow, so that no survival
figure ls available" When sufflcient scions becorne available fron
grafted nraterials, they will be sent to the Ontario Division of Research,
Mapler for clonal testing, While these are being tested, seed orchards
will be established to increase the bulk produetion of eeed for Slte
Region 3.

Site Reeion 5

Nlne hundred and five red pine scions were grafted in Head
Townshipr using materiaLs supplied by the Petawawa Forest lhpt. $tatJ"ur,
inordertodeterrni-netheprocedureoforchardestab1ishnentbyf1e1d
grafLing,

$cotch pine established Ln L953 as stock plants, were in an
area suruounded by native and planted red pines. For t,his reason Site
Begion 5 scions were used, although additlonal cone produclng stands are
not required for this region. $urvival of the grafts seven weeks afber
grafting shows that 76fi of the scions have new grorrbh" The pattern of
the failures would seem to indicate that a portion of the loss is due to
the poor graftlng quallties of one of the cloneg.

3. $cotch Pine

Timber Types

The propagation of I0 new selectlons from the Nellle Iake group
of trees, in Cochrane District, uas carried out in J.}5?. A two acre field
has been prepared for field ptranting of an orchard in 1958 utllizlng the
original selections.

Arrangements are to be sade to test the ti.nber strengtho and
pulping properties of some of the parent trees and to compare ttlese vrith
Jaek pine fron the sarne region. When sufficient seed is available fron.
orchard stock, test plantations r+iII be established to conpare the growbh
of this $cotch pine with jack pine,

4" Tellow Birch

the grafting of selected veneer quality birch fron the Algonguin
HlghLands has continuedn In 1956, I34 grafts were nade wlth a gucceeg of
only 106" In 1957, 4l+l+ grafts were rnade, with what appeared to be a htgh
survival. fturgus attacks on the foAiage reduced thle to 3l+ft by July 20.
Bsrdeau mixture applied r+eekly ls the best treatnent available at preeent.

A survey, by means of aerial photographsr.wag nade by B" D.
Carman to locate potential birch seed orchard sites. It covered about
27OO square miles in the Muskoka and Hallburton areao !tr. Carnanls report
statess



A-IO.

nfhe epeeific locatlon had to have a njnlmun of 2 acrea clear
with a 20 chain radius wtrich rras free or corrld be freed frm yellow blrch,
A noulded till appears to offer the nost advantageg as lt l.s a rich materlal,
is usual\r noderately deep to deep, and has a snooth topograptry. The dunped
1,111 is less rlch, is usually shalloner and has a rougher topography. Thc
flne sand appears to be the least advantageous as lt ls poorer ln nutrtents,D

l$itb this basis of suitabiHty, tote and Concesslons wer6 uarkcd on Topo-
graphic naps for field checklig. lthen field checking is conpleted ther"e
vrill be a sound bael-s for land purchase.
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STIELIERBELT TREE BREEDING & NURSERY PROELEMS

In L956 the research progran was expanded to lnelude:l) $ggg and
2) geed VtabitlLZ Problems, {n addltlon to existlng breedlng end lmprovement
pro@ $pge., Plne and 39p8. Serviees of a third technlclan
and one laborffiilabfe for the tso new phases of work after JuIy"
A new headerhouse wlth offtce-Laborato'ry space and a new greenlrouse aro Echeduled
for constnretion dn 195?. Encouraging progress is reported for 1956, desPlte ln-
ereased admj.nlstratlve duttes and. a serlous lnfestatlon of Eprtra€ seed lltgectg".

Breedtng work was confined to plante ln the open, whlle extgttng gieen-
house facfl'l'tleE wer€ uttllzed for seed EtudleE' An early Eprlng wlth aerd and
wet weather prevalled unttl" May L5, but was foLlwed by a olear and dry pertod
favorable to fleLd breedlng. A frost-free perlod of Ll8 days from Aprtl 1.0 to
Septerober 6 wae experlenced ln 1956.

" A brlef m:.rrnary of the 1956 results for active researeh projeete
follows.

CARAGANA

Cross-@ studtes tn 1955 and 1956 *tth 9ggg.
arboreseen f-tnconpatlble selections were cross-
Effie-However,threewerehigh1ycross-cornpatlbtew1thpo11enofl2
vlgrorous and self-eornpatible eelections. Hybrtd seed from the 1955 determinations
was sovrn in the greenhouse in January 1956 and the resulting hybrid progenies
planted May 1956 in field vigor tests. The most vigorous progrenies should
identify the mperior eross comblnations" Mass production of hybrid seed of theae
cornblnatlons wiLl be posslble from NaturaL Crosslng blocks of the two seleetions
forming each zuperior eomblnatlon.

Rooting of Soflwoqglq@ was found to decreaee wlth naturlty of the
wood,. nes,r or two trees have been sumarlzed ln
Table L. It was evj.dent that caragana was readily propagated by cuttings, lf
collected. from June l-4 to June 28" Ilowever, as motsture eontent of the euttlngs
at harvest decreased from 77 to 66{-, rooting capaclty deereased from 74 to 4,
Rooting of basal cuttings was matertatLy inereased by the ho:mtones, untll nolature
content of the cuttinEs fell beLou ?0%,. Maxiraum rooting of basal cuttings was
obtained when the moi.st.'are eontent at harvest was 75% Rootlng of tlp (or termfnal)
cuttinge uas i.nfer$,,ar to that of basal cuttlngs rrntll moisture content of the
euttings had fallen bel"or.r 68%.



Table 1. Rootlng and MolgturE Content
of Caragana at Slx

(Averages for

B-8i "

of Termtnal and Baeal Cuttlngr
weekly Intervale.

Trao Treeg)

I
t

date o€
.eollectlon

!{otsture Coatentl
Ttp Baee Aven

Ttp Cuttiog"z 8.".1 Cuttingg3 ilean
Rootlng

I
I
I
I

(%)

74
61
47

6
5
2

95 80
85 50
55 40
0r5
010
00

70 50
50 60
55 40
55
0I0
0I0

(1) (%)(%) (tr)r

75 Tl
7s 76
70 72
68 69
67 67
66 66

79
79
74
69
68
66

'' '" (1)
June 1$
&ure 21.
June 28
JEly 5,
JpIy 12
Jnly 2Q..

]Uoieture eontent (wet weiEht) of cuttlngs when colle@d
zRootirug rrith (+) and wlthout (-) Rootone lloraone '

SPBIjcE
r i:: r:+t:-

@ of spruee was further redueed by severe laset ln-
fsstn.tLons ffiers of the nale flowera rere deetroyed by larvae
o.f the owlet moth (Epizerrxls sp.I ln late May. f.rventy-f lye per€ent of the fenale
bude on Colorado sprlee (Pleea pun-gens) were deetroyed by larvae of the spruoe
budnonr (Chorlstoneura funferana) ln early June. In additlon, 7& of the cones,
!{hleh were produeed frm the 1956 Colorado Spruee breedlng progran, rere dalnaged
or deetroyed by insects. Iarvae of the spruce cone woru (Otorycfria aUt.t.Ua)
eaueed nost of thls danage and larvae of the spruce si'edrom (L*rfueyreela
Younqnnal a l-esser amount. (![ote:- the above lnseets were ldentlfled by courtesy
of the Forest Blology Iaboratory, Scienee Serviee, Wtnnlpeg. ).

Seven Insecticides were lnvestigated for the eontrol of lnsects whlah
attack spruee cones and seed" FernaLe cones on two trees of whlte spruce (Pfcea
glatrca! were lsolated ln the bud stage by sausage casing baga. ftre lsolated
flwers rere eross-polllnated wtth a pollen mlxture to engure cone set. Ptve
sertee of, seven lngeetieldes were applled a week later to the fertlllzed coneE
wlthin 55 bags on the two trees" The nature coaes were elageifled (after ex-
tractlon of seed) as to insect infestation by Mr. L.O.T. Petereon, Entoologlst,
Forest Btology Laboratory, with the regults llsted ln Tab1e 2. Ineeet lnfestatlons
rere not naterially redueed by any of the lnsecttcidal treatnenta. It tras evident
that tneestteldes mret be applted ln the pre-bloon stage to be effeetlve. ReliabLe
teohnlgues rtere evolved for applylng the dust fors of lneeatleides for subsegtrent
studies,
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fable 2. Peraentage of Insect
FoIloYrlng Seven
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InfeEted Coneg of l{hlte-Bpruoe
Insectloldal Treatment gr

Serlea D.D.T. Malathlon Starah Llndana Endrln Boncrane
DIethc-

yoblort
I
I

(Bankcdl
I
2
5
I
5

(%t
29;s
27.6
2g.L
22..9
20.0

w
40.0
28.S
24,.6
7.0
0.0?

(%)
29.6
28.1
25.0
16.0
0.0?

l%t
g0.d
2L'.4
20.0
15.0
0.0?

(%)

59.5
2217
15.4
le.0
0.0?

(%l
29,4
28.8
17.g
12. L
11.1

(t)
20.1
16.7
16.1
14.9
11.9

Meanr
0eneral 24,5
Wetghted 24.5

20.0
24'9

19.7
24,-6

L7,4
2I.7

Lg..7
20.8

18.9
lg.9

17.0
17.0I

I
I
I
I
I
I
I
I
I
I
I
I

Ilnrecttcldes applled as 5% duet r,rlth etareh (exoept 2% Endrln preparite !
(Courteny of L.O.T. Peteroonn ForeEt Blology laboratory, f ndlan llead" )

SeLf - and CroeE - Cmpatibt ltty lnvestlgattons for Colorado lpnrae
were gerloualy dlstorted ln 1956 bf the above nentloned lneects. ftly 20 treea
wtth sufflclent fenale floraer buds !,rere readll.y accessl.ble for the 1956 breedl,ag
progr€rm. Three to sl.x bags of bLom were utli.{zed to deteraine effectlvenecs of
lsolatlon, self-and eroEs-eonpatlblltty of each tree. The regults uhlle ln-
cmplete euggest that etght trees were seLf-lncmpatible and fite rsere cross-
lnecnrpatlbLe wlth two deep bLue 0testert selectione. Average self and crosa
eets sere reduced to one-nlnth that of open-polllnatton apparently due to a
conblnatlon of lnsect proteetion and h{Eh tenperatureg wlthln Laolatlon bags.
l{evertheleeso the 1956 lnvestlgations demonstrated the rralue of Eansage easings
ae lsolatlon bags for spnree breedj.ng. The value of shadlng, bV addtng a pap€r
bag durlng the polllnatlon perlod, ls betng detemlned ln L957. Bagglnq of
naLe flovrer buds sn the tree hastened pollen dehfeeence. Pollen frm theae
baga wiae more bounttful and vlable than that from detached branehes.

Egrg data for 8-.year-old progrenlea of 25
Colorado ep for the samg goedllngl four yeara
prevlously. Howevero narked dlfferences exieted between progenles for all
three eharacteri.stlcs. For example, the proportion of blue seedllngs raagted
frcm 12 to 9?% for the 25 progenles. !{evertheless, the age at whleh Colorado
Spnrce seedltngs attaln maturity of these eharacterlstles haE yet to be de-
termlned.

Provenanee Trla1s to evaluate Epnree speetes under pralrle Eondltlons
were lnltlated ia i.956.

&ro-year-old seedllnge of 15 whlte spruee provenanees (frm Quebeo,
Ont. & U.g.A.) were recelved fron the Petawawa Forest Experlnental Statlon
(Courtesy of M. HoLst) and planted ln the transpLant plots.

Seed aceesslons of nlne whlte, two red and two blaak spruce (fron
Sask., Man,, Ont. and N.B.) were sown in the seedbeds.
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llethods, for Graftlng eeleetlons of Colorado Epruce were lnvesttgated tn
1956. f$6-year;otrd seedllngs, whleh were potted la Aprll 1955, were brought lnto
the greenhouse on Aprll 6o 1956. Cleft, slde and bottle grafts were madc at four
weekLy lntervals fron Aprt1 12 to !r[ay 2. The average cateh for the tree types of
grafts was 45, 27 and 91" respecti.velyo

EIHE

Progeav ?ests, LnvolvLng 88 eeedtrees fren plantatione of geven Seoteh
ptne raee6, were flei.d planted tn 1952 and L955. Records for needle-burn, survlval
and vtgor tn 1956 reveafed that vigorous progenleE andirmtstandlng seedllnge were
produced by seedtrees of eaeh race. Eighty-flve seedllngs were selected for vlgor
ard reslstanee to needle-burno A ellght relatlonship (s= .5Sl exlsted betrreen the
hetght of the 4- and 8- year-old seedlings.

PCPLAR

Seventeea poplar clones were seleeted, frm 80 hybrlds and 40 epeelea ln
test plantatlons on the station, on the baelE sf perfornanee and rootlng ablltty.
A I9SI rooting test of these 17 elonee naE thlnned to 4 t 4 fet spaelnEs'for a
performanee r.eeheek. Reeords on aurvlval, dlsease and vlgsr of these clonee tn
1956 have been eummarlsed ln Table g. One poplar elone, FnB-52,

Table 5. Rooting in 1951 and smbseguent Performance in 1956 of 17 Poplar Cloaes

I
I
I
I
I
I
t
I
I

Clone Rootlng
L95t

SurvimL
1956

Dlscaml
,1956

EelshtZ
1956 I

P" X. rn$-#z
P; r. 98P58
P. trletls #1
P. gelrlca 

:

P. tr Hortlwest

94
75
87
87
75

78
B7
84
76
59

0
2
2
z

?5.0
20.6
20.0
18.5
L7.g

I
I
I
I
I

Pi X Brooks.f4
P. Srgenttl
P. X Brooke ffl
Po lneraseata
P" X Dlnlop
P. X $aEk. -,
P. X BUtf #4
P. X. Wheeler'/4
P. X Volunteer
P. X Brooko ff10
P. tr PA,s #2
P. angustlfolta

67
s5
74
45
g2

74
61
76
9l
7T
68
59

6
L9
25

6
I9
94

I00
6
e
0
0
0

I 15.9
4* 15.6
4 15.5g* 15.6
5 12,9
L l2.g
o L2.2
5 11.1

lEankincr from 0ZAr.t g. helght
I
I
I
I

to
1n

5 for ineldence of eankers or dte-baek*
feet
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( selectlor of Ee-_dg_lto-1-de.g.) was
and vlgor. Three other cl-ones,
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outstanding for survival, freedom fron dlseas€
58P58, P. trlstls and Pi qrelrl.ea, denonstrated

arperlor vigror to the standard Northwest eLone.

SEED \J'IABILITY

Heturlty of Whtte Spruce eones and seed was further lnvestigated ln
I956.sp"sturecontentprovedreltabIeand'accurate
lndices of eone naturity. A positive correLatj.on (;= 0,98) exlsted between the
respecttve val-ues of the twc incilaes. SpecifS.c gravity of the cones decreased
from 1"84 lo A"VT and moisture content decreased frour 60.7 to 48.2% in the four
weeks Just prj.or to natural seecl-shed. Date of seed-shed for whlte spruce rlas
directly reLated to the date of po3.Len-shed, and occurred on the average 98 days
after polIen shed. Devei"oSxnent of whlte spruee seed eontinued to within 15 days
of naturaL seed-shed. lfaximum ylel"d of seedlings per cone (i.e, yteld + germina-
tion) was obtained only when h.arvesttng was delayed until 5 to 6 days before
natural seed di.spersa.l. lt i.s ree'pmnended that cone colleetlons of whlte Epruce
be delayed untIL 94 of the cones float j.n turpentlne or 80% ln kerosene.

Epruce Se,ed Vlabj.Llty was investlEated under greenhouse and seed-bed
conditions in 1956. Under greenhouse conditions followtng stratificatlon for
60 dayso germi.natfon was 92% fox black epruee seed, and 8ff4 for red and nhlte
spnrce seed. Under-seedbed conditions follrrsring stratLfteatlon for 90 days,
genninatton was 7Vl, fer red spruee seed but only Sffi for black and whj.te spruce
seed.

Seed from I white spruce accessions was stratifled for 0n 60- and g0-
days prior to seedbed sorrrlng in 1956" Sone dormancy tras exhlbited by seed of all
aceessions. On the averaEe, gerroinatLoR was 9, 56 and 40%; and stand of seedltngs
was 7, 2l and 221"0 respectively.

!4qt-qr-tLS5-i&,ggggne-Segd d.s ei.earLy indicated by the moisture content
offresh1yffira].seedstredhasbeenfougrdtooccurwithina
day pr trso of maturrty when ttre moi.sture c,rntent falls belour 20So some 70 days
after fj"rst fLorrer. Results to date sugiqrest that Caraqana should not be harvest-
ed untti. motsture content of the pods falls belour 5@, which ls ustrally a week
prior to natura-1, seed.-shed. Stratlfication ln motst sand at 4LoF for L5 days
increaeed the average gez"m{natton of mature and i.rnmature seed from 74 to 90%.

Vi.ab{"1"1H_gF*Ca-rgggtrg__Egeg wae retai"ned for at }east five yearE under
normai. room stcrage, but CIniy tf ma*ure rnrhen harvested. Iuraature and nature
seed" as harvested e.nnuall"-r'frorn 195L to 1955, was sorArn as non-stratlfled seed
in the gireenhouse" Germlnati.oil oi the inimature seed averaEed4$l" for the five
years, but deereased fron 76 to 2ffL wlth age. 0n the other hando gernrination
of mature seed averaqed g0% and decreased with freshness fror.a 99 to 78%. In-
mature seed had a tendency to deecrupose after sosrj.ng and the proportlon in-
creased wlth age. One-year-oLd seed exhlblted a hlgh degree of donnancy, which
deereased fron 48 to 22oL when allowed to rnature on the tree.
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PHSIOPERIOD

Pour Ll$!. Chatrers werc Bsfn to etratif led eeed of three treo spccles.
Grovrth ree@e !.ater, are auuuarlzed ln Table 4,] It would
appear that the 16-hour photoperlod produced the greateot grq'rth for all trec
specles, and was decldedly favorable for copffere. TheEe results euqtgeEt the

1lue of photoperlodic reeponses ae a tool ln tree breedlng prognane.

,?able 
4' Flush .rowth ""o"H:3nlJ: ff:il*:i"i:l rhree rree specles

Photoperlod
I

F1ush Grotrth'

-

of 8e6dlt
Spnree Plne Caragana Spruce' Plae

I
I
t
I
t
I

Hatural
I hours
I + 2 l{otrrs
16 hours

0
0

79. g
100

9,0
25.0
54.0
80.0

100
100
100
100

5.1
5.$
9.8
5.1

46.0
4I.0
56.8
89.7

TEE
3.2
5.1
g.?
5.6

w
T

I
|ffusn growth ls % of seedllngs wtth growth lnstead of temlnal buds.
'tfeight of oven-dry seedltngs 60 days after soslng of seed.

REeEyr PnBrJqaTrons

r$elf-empatibility of Caragana arboreacrene Lan.r !f.f[. Cran.,
Cdn. Jour" Bot. 55: 49-155. 1955.tToxtelty of elght peetlcldes to sptiuce and Caragana seed.t
Gra.nn W.II. and O. Vaartaja., for. Chron. 612247-249. 1955.rMaturity of Colorado Spruee Cones.t W.H. Cram.,
For. Sel. 2126-50. 1956.rDanping-off pathoqens of conifers and caraqana ln Saskatchernan'l
O. VaartaJa and W.H. Cran Phytopath. 461391-597. 1956.

rRate and tintng of funglcidal soll treafunents.r Craml W.f[1
and O. Vaartaja." Phytopath. 47:1.69-172. 1957.rMaturity of whlte spnr.c€ 6ones and seed. I Cran, W.H.
and Il.An Worden., For. Sel. 5: 1957.
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DISE}TSES OP POPI.AR

1-. Orang€j-X€qf B1tqht @f Hybrld Aspen

For severgtr years naturaLly-odourrlng hybrlds of Poprlus alba x P.
grandtdentab have suffered fron a prevaLent and conspieuous leaf blfEh-t wEleh
appears ln late stllf,R€ro In trees affected the foliage oR the higher branches
turns brl.ght yellcw or orenqp ehangi.ng, later, to brown. Enentually the under-
developed, eurLed l-eaves'd.leo Sueeessive years of lnJury by thle dl.EeaEe re-
suLts fn a stag-headed condttlon or ln dead treeeo

Investtgatj.on hras ehorm that dleedsed leaves are lnfeEted by an lntra-
eEl'IuLar fungnrs !"dentlfded as a GloEogporlun speoLee. A perfeot etagcn nrobatilya Gnmonl,ao develops wlthi.n the deC,iTeafTfEsue durlng the vlnter and sprlRg.
Spore cilsaharge o€surc gome time after tday 1.

D$.fferent elones exhlblt rarylng degreee of reslsto$Gcr Sme appear
to be tmune; others are verJr mrscept!.ble and nay die. Congeguently, the
proepeet of eeppress$.nE thte,bltght appears favourabla.

2" Fungous Flolre_gL_Eepler

&l"tures were rnade f,rom 585 diseased leavee, twlgs and etede of
natlve, exotj.e and lrybrLd popS.ars at the Petawaua Forest Experiment Statlon.
Most of these cui-tures yietded funEii frequently 2, 5 and oaeasionally 4
different fung{ were r€eovered from, a single sanple.

trees frorn whieh fungi. were ieolated werec Populus tremuloides"
!. qrg${ -#$te$fu R. tggqrr1e.o g. g-Ihg, E. baloanlfera, 3. tdf"Ea"@
I.-deltgi.g,gq, E. 

"Es5qc$g, 
P. raFu@. ImGe;E;nlsrax i.aurl#l$a.r ts" &glegg4$"etg x _leurlfeltg., E" -dElte*dEe x Ualianlfeia,

B. Sgirqbegg x e&w&stq, 3. silxl.ponrrcE].t x ueFoftnenEls,@
x a]-ba.

Host of the fung{ dsoleted fell into elght larqe groups, the largest
befry Cvtogrqge and -4&t-eele-El.F-" In additton, 20 daller grroups and sporadle
eultures of individtratr speeies oecufred.

The pathogenLe$.ty of fungl ln the largrer grroups iri1l be assessed, tn
1'957 and, where their l"i.fe hj.stortes arre unknown" efforts will be nade to
Eecutre the mj.ssLngr tnfor,ruatj"e;n. Tn thls regrard, cultures maintalned at low
temperatures &re exarnined. perledtcally for evidenee of aseonyaetous stages.
!o date, no firch stage has deveLoped although numerorrs lnpergect staEel 

-

f,ructlfieations have appeared.n Consequently, neonoconidial cultures have been
obtalned.

Tsotrates of the folloning destnrcttve and well-knorn poplar patho-
gens a3-so trere secured preparatory to resistance etud.lee".

I
\t

I{yporytr on Ermi.natuq (IGotzseh) Cooke
DqJbiehlge popul"ea Saee. & Br{ard
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Cttospora chnrsoEporma (Pers. ) Frles
Fueleldd.iun trenulae Frank; and,
Seqtgrta mr6+v+.Feek

A rapld and sinple nethod was found for lsolatlng gingle spores of
$. pnrlnatunc Plecee of bark bearing nature perlt*rcela, brought dlrectly frm
the fleld, were lnraereed ln digtlLled water'and placcd on the base of an ln-
verted petrl plate contalnlng naLt €rgEro Heaty aseogporc dieeharge ocsurrcd
wlthln two hourg. Denseoblack maesrrs of apores formed on the agar surface.
Monospore lsolatione were readily made from the perlphery of these areag.

6. Gernlnation TqEte

Close1y eontro}led tests were made to ascertaln the cardlnal tenper-
aturesforthegerninat1orlanddeveIopentofconldlaof@trewlae.
The tests were conduoted on rnalt agar snbatrate and by the hanglng drop nethod:
BeglnnlnE at 55oF. the ge:mlnatlon rate tnereascd to an optlnun of 74't., de-
creased eltghtly to 76oF." then culckly reverted to zeror

This lnformatlon should be of value la aeeurlng infectlonE wlth
P. trenulae under controlled Ereeahouse conditlong. An estlnate of the dlseaee
resistanee of poplars, preaently available, should be feaslble b oqarltq
that of eaeh fndi.vldual with that of the other vartetleE.

I
I
I
I
I
I
I
t
I
I
I
I
I
I
I
I
I
T

'\
1

."j
4,

r/



I
I
I
I
I
I
I
I
I
I
I
l
I
I
I
I
I
I
t

DN

AN}.I-UAL REPORT 1956 57

FOREST TREE BREEDTNG, Ut'rrVER,STTy 0F T0R01[T0

J.L. FARRAR

School of Forestry

Unlversity of Tor"onto

Toronto

0ntarlo

?rrr.



I
I
I
I
I
I
I
I
t
I
I
t
I
I
I
t
I
I
I

D-I"

PqqsT TREE BREEPrS9, U{TVERFITTY OF TqFoNm

lfork is coqttnulng wlth the seed Lots of Sonray Epruce ebtalned fro'
l{r. }1.J. IloLst and frem other sourc€so l{oet tree6 are ne{ ln traasplant llnes.
Several hundred trees'from five selectpd stralns (G-1, e-2, G-7, G4, ard G-II)
have been potted for use in experlnent's to deternine the rertation ln the
pattern of annual helgbt grortho fhe grorinqr perlod was artlftdlalty LEngthened
for oertaln qnoups of trees by brtnging them lnto a warm greenhouse wlth a 20-
hour phote,perlod, at lntervaLs beglnnlag l{oveuber 1956n Under theee treatnents
Eme treea behaved aornalLyo t.e" the pre-fomed leaf lnltlale expandcd, and
then helqht grcrth ecaged. In others a Eecond or thlrd flugh mg produeod. In
Ettll others growth wae contlnuoss for soue rreeks after'tbe prc-fomed leaf
lnltlals had cxpanded. Thef,e was great rarlatlon *ithln a trEabent group, Eo
the nahrre of the grcnrth pattern nay be due to lnherlted cheraetErg or to aone
feature of the plant or the envlronnent not taken lato account ln the sxperl-
tsent.

Ia a aeeond experlnent the gronth perlod lE belng shortencd for
certaln groups of treeE by eubjeetlnq then to heary Ehade for $ weoks durlngt
the grorinqr seqson. If the growth thle year or next yeer la not tsflucnccd
by a perlod of ehadlng, tt wtll srggeat that the perlod ls belng waEted by
the plant.

In a further experlnent the gronth pertod ls belng shortened by
shortenlng the nornal photoperlod to 12, I0, and 8 hours,

fhe experiment to determine the responEe of whtte spruce to releaee
fron shade at dlfferent aqes ls contlnutng. Growth lE reduced ln proportlon
to the ti.nne that the seedlings have been ehadedo Shaded seedlings have a
bLulsh east, the needles are flner, and the angle wlth the etesn ls not far
frmt 90o. The Saskatehawan strain ls lnferior to.the Ontarlo etraln. A
etrorxp of black Epruee i.s equal to the best of the whlte spr€ee.

A graduate studentl W.D. UeJannet, was firccessful ln alr layerlng
whlte plne folLoldng the technlque used by Mergen of Yale University oa othcr
speelee. The work was done ln the gneenhouse on potted speclnens frm 4 to
15 years of age.
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A Study of Physiol.og{eal Faetors fnfluencinE FlowerLng ln Spnrcc
P-S85

!{AlUfiE TREESc the study of growth and florrer productton ln Bature treee ln
relatlon to site and rseather was continued on an elght aore experlnental plot.
Trd.g sanrpleE rcere taken periodieally for anatomical lnvesttgatloa to detetlmlne
the time of initlati.on of flovrer prtnordi.a, A paper entitled 'Belatloa of En-
vlronnental Faetore to Flowering ln Spruce' whleh'lncludcs the 1955-56 data,
waE presented at the free Phys{o1ory S:rnpoStun, Ilarnard Unlversltyo Aprll,
L95?. The conelusl.ons tn thts paper were as f olltx'rs: 'fhe -contentlons of
earller norkers that an abundant seed fear in'the temperate reEion foIImE an
exeessi.vely hot, dry sumer was substantiated. Anatmieal lnvestlgatlone ln-
dieated that the fLor.rer prinordia whleh produeed the I95S seed crop ucr€
lnltlated during the 1955 grovrlng s€dsonr The condltions rrhieh appeared to
favour fLower prlnorlda ini.tl.atlon lneluded a slrmer mean day temperature of
80 deg. P. and a night temperature of 56 deg" F. wlth an average daily sun-
shine of over g hoursn Thongh radial grorth r*ae redueed on the drler sltes
durlng 1955, flower prlmordLa appeared on all trees, lndleatlng that eoll
noteture ls probabi.y of sccondary t@ortance ln thts or€dr These data arc
belng used to design enperLnents for growth charnlcer investlgatlons of young
tregg.

YOUNG IREES: experinents were lnltlated on the eff,ect of photoperlod, day and
night teryeratures and the applLeati.on of auxlns and auxln antagonlsts on grtrth
and florering of young spruee trees. Atthough certaln phaEee of this r,sork wtll
not be conpS.eted untLl" growth eharnber faeilltles and a complete rangie ln age and
grarth eyeles of e:cperfmental trees are available, yet fuo obserrntions are of
interest:

(a) Radl.oacttve phospherus spraJred on the leader and young needLes of an
l8-ineh lchite spnree tree nas absorbed and translocated to lateral
braneheg. It is assuned that auxins and antl-auxtns sprayed on young
trees w{lL also be absorbed.

(b) The appl{.eation of one auxln antagonist (20 4n dichloroanteole) was
accuapanied hy ttre productton of 65 female eones ln a seven year old
black Bprueec
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fiffI,INE OF PROGRAI{ IN FOREST MEE BREEDIMS
sou${ERN RESEARCH SIATIOU, I,IAPLE, OtrTARIO

The work at the Southern Researeh Station, Hap1e, Ont. lg earrled out
under the direetion of the Dlvlsion of Research, Ontarlo DEpartnent of Landa and
Forests. Breeding work with whi.te plnen aEpen poplars and tso-aeedled pinee arc
the rnaln proJeots. Sovne work with chestaut was started ln L955 and. wlth fhuJa
in 1956.

The main ebject of the whlte pine work ts to develop trees restetant
to the whlte pLne bllster rust, i.n addltlon to adaptation to cllnate, good growth'
forfi and gro,u*h rate, and posstble reslstance to weevll attack. The work lg
nalnly concerned wlth Ptnus strobus but lneludes related exotie whttc plne specl.ea.

Ttre vrork wlth poplare ls alned at the prodnction of aspen-Ilke hybrldc
wlth rapLd growtho good grolrth form, reelstance to several lnportant dlscaoas,
and capabtLtty of produclng htgh ylelde tn forest pl,antations ln Eouthern Onterlo.
EaEe of vegetatlve propagatlon by Beans of Eten mttlnge ts also one of the long-.
range obJectlves. The matn specles concerned are the two natlve aspenE, Bopulue
srandldentata and _Pr__lrenulo:Ldegn as welL as related old-wor1d speeics.

The work with tleo-needled plnes ls carried out la eooperatlon wlth the
Petawawa Foreet Experlment Statlon of the Forestry Branch, with the aim of'deveLop-
ing straine of Z-needl"ed pi.nes 'artth resistance to the European ptne shoot noth and
zultabLe for growinE in southern Ontarlo, ln areas wlth heary shost noth lnfest-
atton. Several Aslatl.e Z-needled plnes and Weeies of the Pinus nlqra-giroup shsw,
resistancetotheshootmothandtLeprocedureloto1neorfficgtstanee
of these specles lnto the more eormaonly planted red and Scots plne.

The ai"m of the ehestnut breedlng work is to prodnce hardy drcarf chest-
nute reslstant to bl{ght, for use as dlrarfing stocks to lnduee early floverlng la
any breeding prograno with ttrnber type chestnutE. Cas,tanea pumlla ls the maln
speeies used in this work.

The work with Thtrja is dtrected towards the produetion of tluber types
with good growth form and rapid growth rate" futly hardy anl suitable for plant-
lng in southena Ontario. Thuja oceldgntali s and &.plieaF are the maln speaies
involved.

The tree breedinE work at Maple hae been eurnrnarized thrce tineE and,
the surumries prbllshed as follo,vrsc

Helub'nrgetr, C. L95g The present status of forest tree breeding ln
Caneda. Proe. take States Forest
Geneties Conf. Lake $tates Forest Er<p. Stq.
Mtsc" Report 22233-4L

l-954 Forest Tree Breeding in Canada. Journal of
Forestry 5? (9 ) s 682-68at
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Ilol.st, H"J. 1955 Forest Tree Breeding ln Canada. Pros. Iake
Stateg Foreet Trce Inprovenent Conf. Aug'
50-51, 1955. Iake StateE ForEst EEP. Stao
Mlsc. Report 40:41-t*2

Annual repsrta on curr€Et work are subnltted to tbe Dlvlslon of Reocareh,
Ontarlo Departnent of Lands and ForeEts and are prbllshed ln thc Annua1 Rcsodrah
Reports of, thle Department.
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FOREST 1REE BRESDIITG ASD GESgflTCg

AT

PETAWAWA F9RESIT EXPERTMEI{T SnATIOil

General

Ifo chanqes ia personnel have taken plaee. Mr. Yeatrnan waa oB
e&rcatloaal leave from September 1956 to June 1957. We have etill beca
ehort of labour and sme of the work of prepari.nE plantatlon sites had ts
be postponed.

A grreenhouse was butlt during the faIl of L956.

Whlte $pnrce

eonc oolleatlon rras nearly o@Ietcd for the large whlte spruec
provonancc experl.nent (Exp. lto. 194) whlch ls to be planted la the Great lakeE--
St. Iawrence Forest Reglon.

In nost parte of Canada a bnrnper crop ln the ap41Eo6 was predlotcd for
1956, the predlctlon belng baEed on the vcry hot and dt1y Brumsr ln 1955. Wc

therefore, hd tlne to orgranlze and obtaln help frm the n+ny co-operators.

lfe had orlglnally eonterylated the colleatlon of cones fron 74 arcaa
ln EaEtern Canada. 'Howevero we later reduced thts ftqure to 60 and lnstoed ln-
eluded areas tn New Yo4k Stiteo the Lake Statos and Britlsh CoLudbla.

The coLleetisns are sumrnarized beLorr:

Ifusrber of, Collectloas
Ageney t{hitc funrec Rcd Spruoe InamPleta

Requested Pulftlled

I
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!{enber conrpantes of
C.P.P.A* 50 22

Ontario Dept. of
Iands and Foreets 17 L5

Forestry Braneh I I
Iake States F.E.S," 6 g

B,C. Porest Servlee 5 I

Quebee Dept. of
lands and Forests 4 2

!{ew York State t 1

tz

I

Tota1s T2 55I
I
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Wb had eqrc dlffl"mlty i.n obtalnlng eollecttons frm northern areas
and w{L3. ask for these again ln L95?. Howcver, as 1957 nost likely w111 be a
very poof seed year, ?,e nay havc to walt untll L958 beforc ttre collectloas aro
compS.ete.

tle are a3.eo ehort of three Iakc Statee and four Brltlslt Colunbian
eoll.ectlons wtrteh wiLl be attenpted during 1957.

The expertment, therefore, wlll raost llhcly bc somr dnrlng the fall
of L958 - a few years behlnd sehedule.

The Lake Stdtea Forest Er.peri.ment StatLon le also conduetlng seod
eolleettone for whl"te cpmlee provenance experlments to be planted ln t*te lahc
$tatcs. For thi.s experS.ment we nere requested to rnake elxteen eollectloae of
whieh we managed to make thtrteen; of these six trcrc wlthln the Grcat lakee--
St. Lawrenee Forost RegJ.on and presented no serlous'pro,blems; thc rest fcrc I'a
rcnote eorners of eanada where both personnel and eones vcrc scaroc.

Durd.ng the sprlng of 1956 rc dlstributed 2061400 2-0 whitc spruec
seedlings for a provonanee expertment whlch lneluded raebe fron the nlddle part
of the Great Lakes--Sto Lawrence Forest Reglon (Exp.'I{o. 95}. The detafls of
the seed}$.ng distrj.but{on are ehown ln Tab1e 5. In the nurgcry at PEtamwa
Forest Experlment Stati.on we planted a nurser.? prorenanee e!(perlnent which ln-
cllrded 25 raees of the same lffi^terial-. Thls cxperinent wlll be follq*ed vtth
detaiLed. obeervatlons.

I{e were busy wlth eone eolleetton Ln the autunn, and eonecguently we

nanaEed to sel,eet onl"y one whi"te spruce plus trec.

In the sprfngl a number of shtte spruce
urvCer Spruee Bneedtng).

A, provcnan€e €xperl.ment (Exp. No" I"44 )
castern whj.te spruee was soldn durinq the faLL of
gezm!"nation and subsequent fnost domage.

croages wcre nadc (sec latcr

lneludlng northern and aorth-
1955, but was loet due to Pre-
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$onlav Sromee

Fi.fteen seS.eetions !.rere madc of apparenti.y wccvll reslstant Sonny
Epruee trees from pi.aatati.ons Ln the Province of Quebce. 'Thesc and earllcr
selecttons wilL forrun a basi.s for maktng a we13. forraed" frost hardy, and weevi'l
resistant'type of Norway spruee stritable for the ntddLe part'of thc €rcat
Iakes--St. Ialrrenee Forest ReqLon" If tt 3.s lnposslble to male such a typc by
selection w{thl.n Nonray spnaeaa rre Eay be able to transfer wcevll rEsLstancc
fron white spnree anl Colorado blr.le spruee to l{o:.'ray spruee by epecles hybrldl-
zf,ti.ono As whi.te sprraee arxl Nonsay epr:pee do not cross roddily, wG are attcryt-
$,ng to estabi,$.sh an dntemed{ate hybr{d (sce later under Sprlcc Brecding}.

The detall-s of pS"antd'nE are glven {n Tabres I and 2o se pranted ln
the fleld 550 grafte fnoun eeLeeted wecvil. reeistant trees for obssrvation and
sced orehard purposes. An E:rper{ment (Exp. No. 76} ineluding eight provenanees
waCI pS"anted at Petawrawa Fonest Experd.ment Station. StmtLar experlnents wcrc
planted at Ilarrlngfton Foreet Fann (Exp. No, LTT) u at Lorne" N.S. (Exp. l{o. 178 },
and Mersey Paper Company iti.rstto near Li.verpool, N.86 (E*p. trlo. 179).
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Red ard Black Sprtree.

Conei.derabLe ti.me raas spent analyzlng the varlous rGd and blaek EpnreG
material in the Petarqawa pnantations for introgfessl.on. As the matcrlal flcrrercd
abundantlyo it was retrat{vely eary to deelde on a method of seorlng, and lntro-
gressive hybridtzation eotrLd be denonstrated, AIso, populatlon aamplee eollected
durlng tri.ps i.n Ontartoo Quebeeo New BrunEwiek and the Nor Englaad StateE were
seored, although these were ewrpoecd of dry herbarirm naterlal. ?he results of
thls lnvestlEatie3l vni.L1. be pu"bllEhed

fhe red sF'fi1e6 pr@venanee experfment ts proqreaoi.ng satlsfaetorlly and
wi.lt be ready for plantS.ng J.n the MarLtlme provineeg ln the s,prlng of 1959.

One fai.l eowa blaek spfuee provenance cxperlnent (Bxp. I[o. 145] was a
cmplete faj.Lure due to pro-germfnatlono

Sprnrec BrEeding

The eool. and vut sprf.ng of 195S protr-onEed and d.clayed the flonrcrlng
aeason for both spru€c and pine beyond the norrnal datea. Therc r'lao qlso an
abundanec of flewcrs for aLI speeies of all aEeso so'doubt due to the hot dry
sunmer of 1956. These two factorE fure of great advarttaqa to thc brecding
prograp as a. record nurnber of florrcre wGrG lsolatcd and polllnatcdo

The uec of a l.oealLy constrqeted poll.daatton tent facllltated, thc
brecding work and shcntred promlee of havlng further praetleal aFLleation. Thc
white spnnee lre ueed as a test trec gave ZagEZ eones whieh produeed 80 grirns
of secd, In a good flmrertng year streh a idnt would be vai.uablc for the largn
seaLe produ,ettori of controlled hybrld seed and for se1fing studies. It eeenrcd
to work weLI tn the earLy surnrner (on spnree) whiLe lt was too hot and cooked
both needLes and fLmrere of the Seots pj"ne whieh flo'wered Later ln the seasono
On the sprueeo the tent was set over the exposed erown apcx? 85 fect above the
ground. The p$.ne was only 1"0 feet hlgh and protected frm eoolinqr brcescs by
surroundlngr ferest. Further tests ar€ to be rede to detersrine eondltione
whlch 3"i.mi.t the appl$.catlon of thi.s raethod of i"sel.atdon.

The presenee of the ndny mixed pLantatlonso and plantati.ons whlch
fLewered for the f$"rst tj.me (predlmtnantly femaLe), made i.t posstble to removc
the naX.e flCIscrs and to all"ew the femal"e fLorcere te be wLnd pol.l.tnated by thc
$trroundtng speeses or by bnrsh{rag or btr"owlng seleeted pollen onto the femalc
fLmrers.

In order to produee the erossing brtdge between Norway spnree aad
whlte spruee mentionEd above, the foll"o'wlng eroseea wcrc nadet

Pn pungens )

F, koyama$.

P" Jezoensls

Po si.tehensi. s

eontrolled hybride
255 bags

P" ab{es x
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Pn

P.

P.

G-4"

P. giS.auea x

Fr agpcrata x (rubcnr + narlana)

pungcns

koyamal

Jezocnsls

sltohcnals

eontrollcd hybrlds
205 bage

Ead. on opon flor.rc
P. ableE r a@Grata

P. aopcrata x glauoa

P. obovata x Elauea

I
)
)
)
)
)

fo i.nvqatlgate eome pceullar, ncarly faatlgatc, whltc sprnee typca whlch
oeeur at Petawawa, and to dcnonetrate the probablc hcritabillty of thla poor
phcnotyple ebaractertstle, thrcc trccs rere seleetcd and crosgcd tn all comblna-
tionso using gS bags.

In order to stuff the black x rcd Epruee hybrlds further, wc erosscd,
and baek erossed, red and black sprueG aad t\eir hybrtds uatng about S00 bags.

To eheok whether Dr. WriEht at the Northeastcrn Forcst ExBertnent
Statlon is eorrcet fn hig assrmptlon that the rcd and black spruec has am
aff lnity with:Pfeca morleaa w€ madc the followinq crosses!

P, aortea x (rubens x ororteal

Pn uariana x moriea
Controlled hybrids

70 bags

P. rubcns x srorlca )

Red Pine

A red pine nursery provenance expertment (E:cp. No. 74-A) was follerrcd
wlth phenelogrical observations l"n an attempt to Learn raore of the physlolggleal
rcsponses of the varieus provenaneesc

Sceds frq a number of single trees of Austrlan pines eclccted for hl$
reaLn production Ln Auetrla wcre sown ln the nuraery. Thls Eaterlal ts lntendcd
for brecdlag shoot nsth reslEtant typea ln the hard pinc6, aE tt appoars that
trees hi.gh in reEi-n drEm the attaeklng inscet.

For lfie same purposr o nrunber of erosaca wcra made on red, pinc. An
attmpt was Eadc to trahsfer shoot moth resistanee directly frm P. nlgra and
P" thunbergll. The sceond ap,proach was &n effsrt to break dcnra the apparcat
erosslng barrier between red p{ne and the other hard plnes by crosslng lt wltb
the pri.nltlvc P. dcnsiflora. The follorlng erosscs rrcr. trrdcg
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P. reeLnosa (Petawawa) x

G-5.

P. nigra (Maple)

P. thrurbergll (Rochester)

P. denslflora (Roeheeterl

500 bags

In order to produee pine hybrl.ds whieh ln tutn nlght hybrtdlze nore
readlly wlth red plneo and to prodrree some P. densiflora and P. thunbergll
derlvates whleh ntght prove nore hardy and thus become of dlreet value ln

I Ontarlo breeding progran, the follo'wlng croes€s were Eade on open f lorers
t lsolated Riga plne plantatione

P. sylveatrls (Rtgal x
P. denElflora (Rochester) )

l 41200 flotvers
P. thunbergll (RoeheEter) )

' ''"' Ttro red Blne provenanoe experlments were planted at the Stetlon. 3he
one lncludes 25 provenanees (Enp. flo. 74-B) and the other L6 provenanceE (Exp.
No. 74-E'. Of the aane naterlal, one €xperlladnt lneludlng eight proy6nanaos wa6
planted at the llarrington Forest Parm (Exp. N6. 1771.- dnd one experlnent lnclud-
Lng I0 pro?ehdnces lrag planted on the llmlte of Mersey Paper Co., Llverpool, l[.8.
(Exp. No. 1801.

Scots Plne

A nurnlcer of aew seleetions were nade of Scots pine $ltable for
Chrlsfuas trees. A provenance expertment (Exp. Nd. L88) lnaLuding Ontario,
Belglan, Frencho Ge:rman and $eota Hiqhland Seots pine wae sown for futtrre
selectlon of $ritable Chriefoaas tree types.

A nunber of provetpnce hybrids (Some 500 bags) of Eelected Scots'plne
Chrlstnas trees were performed in one of the I.U.F.R..O. Seote plne provenanee
experlmerets whieh is located at Petawaua. It ls sttll an opea qneetton whether
pronenanee hybrids wllL be of anlr dlrect value for eeed_orehard.purpogEg.

Earlier seleetlons of ellte Scots pine Christmas trees were planted ls
the plne graft arboretrrm" Snall demonstratton seed orcharde were establlshed tn
the fueL wood area (E*p. I{o. 190} and ln Southern Ontarlo (Exp. So. 186}. One
thousand heavily graded single etem Freneh Mugo pine {Exp. No. I84} were planted
ln the fuel wood area for the later seleetlon of suitable Chrlstmas tree f,ypear

Other Tree $cecles

Flnnish and Scedish elite bireh lras soldn ln the trurserT ard ls Ln-
tended for uee ln future work in bl.rch breedlng.

the
la an
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About 4dZ9gD 2-8 PoLish larch were
Forest Parm for transplantlng (Exp" l$o. 185).

targe seed Lots of flr hybrtds were
the Marlttmes Dlstriet.

sent to the nursery at Harrlngton

obtalned from Eenmark for use ln



Vhrlous lareh, btrch and
oversea I co-operators.

Vegetatlve PropaEation

G-6 o

plne seed lots were sent on regueot to

About 10500 grafts of seleeted rnatertal and 11500 experlmental grafts
were made durlng 1956. An experinent to lnvestlgate a neana of rootlng ptne
needle !fisclc1ee was inltiated.

lfrrrsery ltork

About 1521000 seedllngs were transplanted ln the Petawara nuraery and
about 2I0r0O0 2-0 stock were dlstribnrted to varlous co-oPeratorg for the later
planttng of provenance €xperlments and observatlon pLots. I\pelve thouEand ?-2
plants were dlstrlbuted for fleld plantlng.

The warm fall of 1955 brought about mueh troublesosie pre-geminatlon,
and geveral fall aorvn experlmente were lost. The June beetle took a healy tolL
la seed beds established directly after Ufting traaoplante.

To lmprove on our seed bed technlgue, an experlaent was lnittated uolng
varLous lltters and corrpost for the tnprovement of soll fertlllty and stliucture,
tsgether wittr stean sterllisation and'Cenesan' applieatlon for the control of,
dnnping off. Cemesan proved lneffective, whllst the steam eterlllsatlon reflrlted
ln a greatly lncreased seedllng zurvival. Thle experlment wlll be folloned ln
1957 and the results pr$Itshed ln due course.

PLantation tfork

The detalls of the plantatlons eetabllshed are sho'ta ln Iablea 1, 2

and 4.

Ehe new area at Turkey Point tn $outhern Ontario, where plants too
tender for the Petawawra eLfunate can be planted, has proved very useful.

The provision of land stritabl.e for experlmental planting, both at
the. Statlon and wlth eo-operators, has been satisfactory.

The advanee eleari.ng of land for plantinE at $stalnawa has lagged
owtng to a shortage of l-abouru and laek of markete for lcns qrraLity woodr
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Tab1e 5
suqaary or elETffi ouri.nq 1956

Sprinq 1956 l{o. Grafted

I
I
I
I
I
I
I
I
I
T

I
I
I
I
I
I
I
I
I

€erman population of Picea sitehens.is. r ables

Danish Ptcea Jezoensis x g3-auca (5 clones)

Danieh Picea koyamal. (2 elones)

RussLan $eots ptne and Norway sprnce

Populatien sampLe of Jaek pine fron Fort fulth, N.}I.I.

Swedlsh coastai. Scote plne seleeted for Ohrletsae
treee (5 ciones)

Sorfolh eounty Seots plne selected for Chrlshas treeg.

Populatton mnple of Red plne fron Raco, Micblgran.

Picea koyarnal fron Hapleo Ontarlo.

Suspected P. Ables x pungfens hybrids frsr Roehester, N.Y.

Scots plne of Scots HighS"and ortgln selected for
Chrlstrnas treee Ln Thetf,ord Chase Foresto Suffolk,
Eng1and. ( L2 cl.onee)

Ptfteen Nomray spruee trees sel.ected for weevil
resLstanee.

One elite whtte spruee frorn Manltoba,

Red plne experimentaL qrafts.

Nonray Spruce experlmentaL grafts.

60

I50

50

L7

I00

60

20

100

59

150

500

750

z0

900

600

Total g1296
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Table 6

Transplantlno Sprlnq 1956

I
I
I
I
I
I
I
I
I
I
I

Iarlx specles

Betula apeeies

Red plne provenances

Various plne spectes

Varleus pine hybrlds

Various spruce hybrids

llhlte spruce prorrenanceE

Slender and broad Bpruee

Honny gpnree provenances

BLack sprtree proYenanees

Red opnce provenances

I0,000

2r000

47,7OO

5,000

r,200

450

28,000

50,000

15,000

9r 000

10,000

TotaL 152r950

I
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I
I
I
I
I
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6-13.

Repgrts-

Holsto H"J. Distribution during 1956 of 2-0 whlte spruce EeedLings for proten-
anee experiments. Flle report, Exp. No. 95, P-152. 4pp.

----------. Notes on a nursery provenance experiment ln white sproeer FlIe
report, Exp. l{o. 95-4, P-152. 4PP.

----6-----c Provenance experiment planted spring 1955r'lnclEdlng flve races sf
Nonoay 6llruce planted by Southern Canada Power Co., Ltd., Drumondville,
F.Q. Estabtishment reporto Exp. No. 57-A, P-I96. 6pp.

Provananee exper$.ment planted spring L956, tncludlng flve raees of
Hor*ray spruee pi.anted at the Point Taillon pLantations of the $agtrenay
Porcer Co. Establiehment report, Exp. No. 57-8, P-156. I pp.

----@6-Eso. Provenanee experlment planted sprlng 1956, Lncludlng flve'(plue
two) racee of Noffiay spruae planted by Consoltdated Paper Corporatlon,
Grand0$ereo PoQ. Estabi.fshnent reporto Exp. Ho. 574, P-196. |pp.

-c--a--a6-o Provenanee experiment pl&nted apring 1956, lnoludlnE six provenanceg
of l{on*ay spruce planted at the Daainion Experimental Pana at Ste. Anne de
la Poeatiere, P"Q. Establlshnent reporto Exp. Ho. 57-D, P-156. 6pp.

Provenance experS.ment p}anted sprinE 1956 on the l{arrington Forest
FaRno incLudtng fi.ve races of Non*ay 6pru,ee, planted by Canadlan Inter-
nationaL Faper Cooo GrenvlLle Division. Establishnent report, Ery. !{o.
59-Aa P-1"56. 6pp.

--------;or Observatlon pX"ots of varloue white spruce ard l[onray sBruee pro-
venanees pJ-anted at l{arrLngton Forest Fam during the sprlaE of L955,
planted by Canadian Internattonal Paper Co., Grenville Division.
Establ"f shment report, Exp. I{o. 165" P-L52 and P-156. Spp.

-€@-----€dc Oaservatfon plots lneLuding four provenaneee of Nonray sprueet
pl-anted near Lorneo NnSo EstabLishnent reporto F,:trp. No. 178, P-L56. Spp.

-F--€-66€-. Fnovenanee experfmento lnel-udlnE four provenaneeg of ![onnay spruee,
p.Ianted by Mersey Paper Co., Liverpoolo N.S. Establii*unent report,
Expn Ne. L79, P-L56" 8pp.

--s-------o Frovenance experJ-mentn i.ncluding eight provenanees of red pine
planted at l{arrtngton Forest Farao sprlnE 1956, by Canadian International
Paper Co,o Grenvllle Divislon. Establishnent reportr Exp. No. L770.
P-159. 10pp.

-----Fe--6c Obeervat$.on plotso lncluding eleven red pine provenances planted by
Mersey Paper Co.o Liverpool, N.$. Establishment report, Exp. Iio. 180,
P-I59. L0pp.



G-14.

Reports - (Cont'd)

Holsto E"J. Review of Marltlne Tree Breeding ProJect, Decenber L956. FiIe
report. Spp.

---€a---@-. Review of C. Syrach larseno e 'Genetlcs ln Stlvleulturd". File
report. 11 pp.

Yeatnano C.W. Pollinatlon, sprlng 1956. Ftle report, P-60. 14pP.

Report on sprlnE pLantlng, 1956. Plle report, P-61. lgpp.

' Publleattona

Holsto M.J. L956. $cion storage and graft proteetio:l la the sprlng grafttng
of red plne. Forestry Branch, Teeh. Note No. 29. ltry.

-@-d-E€--€. 1956" Phenol-ogly of rootEtocks and grafts ln a tlnlng experlnent
wlth autnnn and winter graftlng of Nonny and whlte Eprue6. Foreatry
Branch, Teeh. Sote No. 44...{Tpry-.

-.; J.A. Santon and CoW. Yeatman. L956. Greenhouse grafting of spnrce
and hard pine at the Petaroawa Forest Experiment Statlon, Chalk Rlver,
Ontarlo. Forestry Braneh, Tech. Note No. 35. 24pp.
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FOREST GEN,.:TTIC.q AND FOREST TREE IUTPROVEMENT

U}T]VTRSITY OF BR]TISH COLUMB]A

A SLatement of Projects Tnitiated fiuring 1956-57 and Proposed

for Development Durlng 1957-58 under a Grant

from the National Research Council to bhe

Faculby of Fcrestry and the Department of Biology and Botany.

'hv.

A " T1" HUTCT{INSON

iuiy 3u 195?

Deparnment of BiologY and Botan;r

Uni're::'si tlr cf Br"ltish Columbla

Vaneouver

B,ritish Columoi-a
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PART A

ABSTR,ACT

l. An anplysis of the hybria (wina pollinated) population of Douglae flr
lncludlng a eomparison of the coastal ard interior raees and the progeny
of seeds from twenty soureeso

- The establlshnent of a pJ-antation at the University of British Colrrnbia.
- Evaluation as a basis of selection of eeed souree sites (provenaneea).
- Enphasis on growLh rates and frost resistance.
- Conelusions -

(I) The greatest variability is agsoci.ated with optimun ecologieal
conditions.

(2) Dlatural seleetlon haE developed nany local ecottrpea. gelectioa of
Euperlor pnogenitors le egsent,lel for the re-egtabllstu€nt of

.effective forests.

(l) !{atural selectlon on a baeis of frost toLeranee has establlEhed
nany local ecotypes. Srrvivors may be deflcient in sther degirable
eharacters. Controlled selections of advantageous conbinatims 1g

. genetieatrtry feasiblo.

(t-) .Anal.ysis of the population on a genetic basis nakes possible the
pnediction of the progeny class frequencies Hhen the progeaitone
are known. The eonverse also ia valid. Height inheritanee in
coasta] DotrgJas fir seedlings nay be evaluated on the basis of
three pairs of genes whieh are errmulative in their effect,. Progeny
tests nake genetic selections feasible.

2. Geaette evaluation of progerqr fron indlvidual seed trees ad wind
distributed pollen - progeny tests

(1) gouglas fir seeds have been obtained fron four coastal logging
areas and are now planted. In each ease, a superior, inferior a.nd "i:;'

:lntermediate tree was selected on a basis of economic eharastErlsti,ig'.

(2) Hhlte spruce seeds from seven bearing trees in a row of 361 grown
. fur the Thunder Bay Rursery, Ortarlo, have been planted for pnogerry

teste o

(3) Yellow birph seeds fron ten trees selected for high lunber qnality
are being irsed for progeny tests. m.th a view to establlslment
in Britiqh Colr:mbia eoiJ- sanples are belng studied"

3. (l) Genetlc formulae for the estimation for clasa frequeacles of
progeny resulting from phenotypically loeown erosses have been
devised. Gonverse\r wtren the frequeney distribution eurve of the
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H-2.

.-*t'', progeny is known # genetic conplenents of the pnogenLtors eay b€" evatruatedo This applies particularly to quantltatine eharacterE
whlch are expressions of nu1tlpJ.e factors such as groyth rateE,
frost toLerance and digease reglEtans€r SkermeEs le tb regult of
two or Eore poIlen pnogenit,orE actlng rlth e slagle Eeed pnogenl.tor
ald nay be evaluated by cmparLson rylth the progeny of two cmpletely
het,erozygous pnogenitors .

(2) Hass polllnation experLnenta are in pocess, using eleatrJ.eally
operatod v&euun and alr pressure equipnent ard speclally devlsed
eollectj.ng and dtapensing nouules.

(3) FoILen storage nethode are being teated.

As in #2.

Histologieal and eybological studies of leaves and buds give evidence of
the inheritanee of genetic, gror*bh and metabolle cycles. The developaent
and aetivity of plastidso orlginating in the nuclear area, ie i-nterpneted
as indicatiqg genetic relatlonshlps.

&. survey of natural spruee hybrids as a source of superior eonbinationa of
charaeters ls pl-armed. Progeny teste will fo1lo'r.

9or:r speeies of Abies were selfed and. crossed eaeh with the other in 1956
and agai-n in 1957. The progeny test is bei.g applied.

to date nany of these projects are in the initial stages of development;
in most eases reasonable promlse of definite eonelusions is in view.
Papers are in process of pneparation ae follonsc

(U Tbe rela,tive roles of geneties and environnent aa related to
forest tree breeding.

(2) An analysis of the polyzygous popntatton of Douglas fir rlth a
vi.ew to selection of progenitors.

(3) The role of the nuelei in the histogenesis of leaf tissue plastids.

(t*) $ew sehedules for the preparation of nounted and stained eectiona
of conifers.
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PABT B

Foreet Tree trnwovemen& - General $tat,enent

I. ?he General Froblem - Basie Bequlrements.

Forest tree improvement is attained by the seleetion, estabU.shnentt
and perpetuation of favorable or desirable variants" Selection is pn{mary
and to be effeetive nust be directed toward establishnent and perpetuation.
Establtshnent invol-ves the seleetion of forns r*hieh qre genetieally adapted
to the partieular environnental slte, In some eases the envj.ronment, oay tte
nodifled to fit the tree requirements espeeially in the nursery during the
ear\r period of three years, but ordi.narily the great variatlon in individual
trees or groups of trees faeLlltates the suitable selection of saplilrgs.
Ferpetuation of the desirable speeies, race, or ecot5rpe neceEsitates t,he
seleetlon of true breeding lines, that is, observa.nce of the laws of heredlty
and the seleetlon of phenotypically desirrable honozygous genot5rpea.

Natural seleetion ia ecologieatty ad.aptive and the r"esulta^nt of the
gwvivaL of adapted pnogenitors; in nature, test condltions are eyelie over
a perlod of years and the non-adapt,lve rnay survive durlng tlp, early yearE
wtren and where noncritLcal conditiong hold. The slow progress of natural
Eelectlon and the p,o\l2,;rgrnm or heterogeneous features of the populatloa
follow directly. In the mrsery and the greenhouse there is opportunity for
controlled adaptive seleetion as well as nitigation of eertain haruful
conditions rrhich are not seri-ous during the later periods of grourbh. . In
order to be fully effeetive, seS.eetion must be planned and eontrolled.

2. Ttre Evaluation of Variants of Douglas Fir Representing Regional Eeotypee.

(f) 1\ro thousand seedlings, - tr*o hurdred from eaeh of twenty
provenances or eeotSrpesr- have been planted at the two or thnee
years of age, in the University Botanical Gardens. Trelve of the
seed sources are from soasial B,C.; five are*Grom the interiorg
one fnom eaeh of blashington State, Coloradou and New Zealand.
Reeords and rneasurements of helght, dlaneter, bud activity, i

branching, root development, Ieaf size and colour, form and s5rmetry,
diaease resistanee and ecologieal toleraneee especially frost
resistanceu have been tabulated at various stages" There is abundant
€rridence of indeperrdent inheritanee of nany of these eharacterg.
The seedling height from a slngle seed source Day vary as one i-s to
twelve; the stenn diameter as one is to sixr that is, the sectional
area say be as one ls to thirty-slx and the voluure as one ia lo l+32.
Frequeney distribution eurves show uarked charaeteristics for the
different seed souneeso and provide information appllcable for seed
seleetion"

(p) A table for the analysis and evaluation of a rtPolgrzygous Populationu
has been devised, eopies of vrtri-eh are attaehed" A paper is lrr eourse
of preparat,ion"

I
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(3) FroEt tolerance has been amply tested by two successlve y6ers of low
tenffiratwe in the coastal area, that ls tl*o, successive nights of 10
degreea F. in early l{ovenber, 1;955a and seven nights at l0 degrees F.
in January, 1957. The pnogeny of New Eealand seeds nhlch orlginated
ln Callfornia suffered over g5fpexcent ef nortality wtren grown at
Vancouver while conparable pLants frorn eentral Brltish ColunbLa ehored
no apparent effeet. fhere are marked dlfferences between,the frequency
of killed seedLings fron one-thousand-foot altttude aE conpared w"lth
those fnon near sea level. In addltlono varying degrees of frost
tnjury ans apparent tn seedllirg sunrivorg, such as bud J.nJnry, leaf
depJ.etionp md Wpocotyl" ccal;lng. Ttese chsracterLstlcs also are
independently inherttedg defollation is rrelated to nld-wlnter low
tenperaturesu bud tnJury to frost at the last of the growlng season,
while ltypoeotyJ. sten lnJury is greateEt, during the perlod of day-and-
nlgbt, thAwlng and freezing 5-n the spring" Graphs of the frequeney
distrj-bution of frost-injury data demongtrate definite Eeed-soure€
relatlonehips,

(tr) eonelusions reaehed are that natural selectj-on has resulted la the
establlehnent of regional eeotSrpes. The frost tolerance of lndividual
plants of Douglas fir has been showa to vary great\r. ThiE basic
faetor in tree establlshment and the distribution of ecotSrpes should
be reeognized in the use and dlstributiq of seeds. Progeny teats
glve early evidence of desirable seed sources for parbicular plentation
areas.

3. The Sigaifj.eanee of VariabLe Groryt,h Cycleg.

The {ybrld or polyzygous nature of the Douglas fir is expressed in
variatlon of growth'cycles which are specific to indlvldual plants. In one
ease the ternrinal bud nay open ear\r and the lateral buds lat,er or the reverse
nay be the ease. Again, the buds uay be s;mchronouo. Differences also occur
in the elosir,rg period. Some Douglac firs :show several cycles per year and
others one onl6r rfiile grow"ing under i{entical condltlons. The treer..,which
attain eaxi-Eun grorrbh wlth minirnuu..fr6st exposure nay be selected. A selection
of 54 plants fronn 6l+10@ has been dbtained and established in parallel rrith
others fron the sattre souree which are srialler and in nany cases show decided
frost injuqy.

l+. The Bel"ative Boles of Heredity and Environnent in Forest Tree Impnovenent.

(I) The nutri-t5-on experj-raents conducted by Dr. V. KraJina and obseryations
of ntrrsery $toek give abrrndant evldence that optS-num environnent le
aeconpanied by the nartrrun hereditary variation ln growbh rates,
symetry of fortu growt,h eycles, riability, ud general netabollc
activtty.

(2) 0ybogenetie studies provide evidence that the range of tolerance to
nineral and. other deficj.encLes or excesses varies great\r in pnogeay
of a emon seed pnogenitor. &ctreme defieLencies, as ueII as
exceases of nutrients lead to ptrysiological abnornaLities such aa
etiolatl-on, neerosis, barring, spotting, di-scoloration, die back,
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and defoliation of leaves, Cytoaetabolic analSrsis is in progr€ss
wlth Douglas fin, sitka spruce, western hemlock, cedar, and poplar.*
A papar on this subJect ls belng presented to +"he Anerlcan Instltute
of Biologieal" $cience at Stanford University, August, L957. Another
has been prepared on micro-technique for conifers (Zeitschrift fur
Forstgenetik und Forstpflanzensuehtung) n

5. Progerqr Testing of $eeds fnm $elected Tr.ees"

Menbers of the forest industry have donated eeeds from supertor treec
of Douglas fir, Epruee, and yellow birch" Nursery sorrlnga are checked rtth
seeds from intenmedl"ate and inferlor treeg fron the same envl.rorunent Ln each
G89€r

6o Progerly Testg of Self,- and Cross-pollinatlon of Abies.

Four opeeieo, resulting in tr.lelve genetyptc groups, are being evalraated.
The experinent hes been repeated Ln L957.

7. Ilevelopent of trlqulpment for M,asg pollination.

IlxhauEt, and blorlrcr instnrments wlth a generator and pollen-collecting
and dispensing devj.ces have been tested successfirl\r. $uitable trees are
bein8 seLected fon polli"nation experiments in 1958. Pollen storage experi-
ments are formul"ated.

8o Flans are made for a surrrey of superion seed sources to be rrndertaken
during the srumer af J957 and for l-ater colleetions, particular\r from
Douglas fir, henloek, Abies and spruce hybrLds.

9" _ Last yearrs preJ.i.minary report ontrForest Genetics and Tree Impnovementtr
outlined a flve-year prograrme. This yearrs report coneedes thet certiln
phases of the lnvestigabi"on are in thetr lnittal stages and in other phases
preliminary eonel"usionso although l-n acsord with evidence collected to aate
nay requine modlfieations to eoven neru dab* from fur"ther investigation,
Hor*evenu generaJ- agreement r*ibh other investlgators on points covered wamante
an advance w'ith eonftdenee.

The high degree of eo-operation which has been attained ls a rnatter
of gratifieati.snn The writer is pleased to be associated in thts jolnt
pnojeet toward the goatr of Forest Tree Trrprovement 

"

xN$11!t9n experlments by H. $nlth, Facurty of Forestfy, The univerolty
of tsrttish eoh.rnbia"
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PANT C

SPECIAT PROBTM4S OF EVALUATION IN rcBEST GENETICS
uITH A VIEW TO SLFCTION Fffi' FffiEST TREE IMPNOVEMENT

A Beport to the Natlonal Besearch Council,
to the Faculty of Forestry

and the Dqpartnent of Biology and Botany
of the Unj-versity of British 0olunbia

1. Genoral.Fnoblens in Forest Genetles

' The errangement of a plan of operation in Forest Genetics, in order to:be effeetivo., mtlst' take care of particular pnobleus arising from the pni-mary
. aharacbenistice of the species, race, ecotype or indivldual and fron f,he special
r eeolegieal condltlons of growLh. In this two ra,y interaction the tree ie more

flexible and more selectively adaptive and consequent\y of najor concern. The
essence of the problem is the selection of tree pnogenitons wltich produce pnogeny
adapted to the conditions available in its particular reforestration area.

2n The Froblem of $ampllags planned or orderly sanpllng in contrast to randw
sampling.

Selective sarapling is necessary for three prirnary reasonat

(1) There is evj-dence that the virgin forest was the pnoduee of cross
pollination through indefinite tine and the resdt is that the secondary
forest is qeither hornogeneous or homozygous. Bandm pollinatlon tende Lo
naintain the current polyzygous status, according to Hardyts law, prsvlded
that the variety of progenitors is undistnrbed by nutatiop or selection.
Ordinarlly, seleetive logging r€moves the best pnogenffirs and the resultant
forest ie the pnoduct of the inforlor residue of pnogenitors. Natural re-
production appnoaehes the virgln forest only wher- frigh quality trees are
Fneserved, that is where the sa.nplilg has been genetically selective.

(2') Ttre genetie process of reduction d.ivision (meiosis) and the subsequeat
production of gametes j-s ordered. and therefore pnedictable and subject to
effective utilization on a seleetive basis.

,,; .(3) Ordered sampling of fenale and nale progenitons, combi-ned with eon-; "' trolled polIlnation, takes advantage of the ordered genetie produets oi
knorsn genotypes and obvi-ates ehance combinations of gametes. There is no
rchances ln naturally self-pollinats*.Feas and Mendel controlled pollination
in making his crosses. Inseet-pollination is regulated by the conditlon
that the bee, or other polli-nator, moves from flower to flower within the
sane species and the same race, flowerJ-ng on the, same day ln a li-uited
ecological area" However most eomlerclal trees, partieularly conifers, are
wind-pollinated in nature, hence eontrol is essential in order to attaln the
objective of tree improvement through seleetion and the subsequent maintenance
of the superior types. Both rnale and female pnogenltor sources utrst be
seleeted and utili.zed in seed pnoduction.
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The Belative Eoles of Genetical and Environnental Factors of Growbtr and
Devetropuent.

The evaluation of these factors poses the problen of ana\rzing t/he
variability of forest trees in nature ard under control.

Douglas fir trees are distributed in the Roeky Hountain areas fron
Callforni.a t,o $tuart Iake of northern British Cohmbla, they grow where the
preclPitation is 15 inches annually and where it attalns 150 inches; there is
a rride range of toleranee to temperature from sea level to 11000 feet, ln
CallfornLa; yet over alL this eeological range the tree characteristics are
sufficiently cormon that only one species is recognized. At the sane tirae
there is wide vari.atj-on struetrrally, ecologicalty, physiologtcally and
genetically. During the exceptional w'inters of rg55-56 and lg56-57:seedlings
from warmer coastal areas were ldlled to the maxirnun extent of 9O percent -rl-
Ln nureeriea of the same reglon; the reactlon of individuals varied fron dea.th
to complete nornality. Natural selection of genotypeo, lnconplete desp!,te the
actlon of thousands of years, proceeded at an excesslve rate. In contrast,
eeedllnge fron the lnterior of Britlsh Colrrmbla and fron higher elevationa,
ehowod a frost tolerance of greater than 95 percent uder the sane condltions.

$eedlings from a coamon geed souree, grown in the sAne nursery and
situated side by side in. a plot show remarkabie variation in grolrLh ratls of
stem, roots and leaves; variability is notable in perlodicities of bud activity,
particularly in the termj-na1 bud, in form and ucial s;mmetry and lateral
branching, in wood structure and in histologieal developnent of leaveso colour
of leaves, disease resistance and in tolerance of ecological cond.itions.
Multiple combinations of these features indicate independent inheritance.
The questiorr of the relative roles of heredity ard. environnent is pninary.
Secondarilt, of the hereditary quota, r*hat part is evident in the pfrenotype
and what part is hidden to reappear in later pnogeny? 0f the ecological quota,
how much is due to natural selection of genotypes anl hors much is the expnession
of tenporary response to envi.ronmenb? Completely controlled conditions and
eonplete\r homoaygotic seeds eould lead to a solution of the problem. Neither
of these is feasible for conifers und.er forest or nursery conditi-ons. Nursery
recorda and green-house experiments conbine to provide eonfirnatory evld.ence
on a ntirnber of significant relationships: V. Krajina* has condueted a nutrition
experi-ment with complete and deficient culture solutions and soils whieh
demonstrate that the more favor
eTgFbh" th" eru"t r,
sitka spruee, western hemLock and vrestern red eedar. Moreover comparing
generar species and indiviciuals of a conmon species, race or ecotype, notable
specific variabilities charaeterize each group. Previous\r, our observationE
of nursery seedllngs gave evidence that seeds fron a common regional aource
are most variable under the better growi.ng conditions. Sinee variability was
being studied, the better part of a seedbed was selected as the souree of
plants to be used in the University plantation. Follordng the confirnatory
green-house evidence it appears reasonable to eonclude that the genetic

xDepartment of Biology and Botany and the Faculty of Forestry, University of
B.C.
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op?imm eeotrosical conditioas. lhrrtheruore V.
thene is Mininal variation uith nagnesirrm and
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whene the total gronbh is at a nlni-nrrn. The
under optlnal Erolsbh eonditions. *H. gnith hFs conducted a nutritlonal
ment, using variable nutrient eotnbinations as growbh media for euttings
eetnmon poplar stumpo Analyeia in this cage wj-IL yield additional relatignship.

l+. The Problem of the Eva}.lation of Quantltatlve Characterg in a PoJ-yzygous
Poprlationr. Frequency Distrlbution Formulae and Curves. I -

"Mendel began his experj-ments r+ith honozygous rparentsl; the first
rf,iliaLr generatJ-on was entire\r heterozygous and the seeond lfilialt
generation was an aggregate of honozygous and heterozygous progeny, the
frequency of the genotypes being in greater proportion in accord with the
degree of heterozygoeity. In raind-polllnated trees, contjnued crossing [1as
pnodueed Etarqr generations which are genetically comparable to the second
rfilialr generation; the homozygous individual,s are comparatively infrequent.
In ad.dition, several independentiy inherited alle1es ruay contribute to a
conmon characteristieo in additive nanner. The genes of eaeh al-Iele may be
active ($ or i.nactlve (a) in hmozygous (AA) or (aa) or heterozygous (A"q)
condj.tion, thereby contributing two, one or zero active factors toward a
characteristic such as grovrbh rate. In thls ease each of the three genotypes
i-s expressed as a phenotype, the gepotypes are readily :r.,s.eSgnized, and selectlon
i_s ret,ative\r si-mpre. There is 5r-rlidence that height grovrbh in westem yellow
pine has this type of inheritance. The situation ie much more complex in
Dorlglas fir and three aIIeles are required to account for the height-growbh
variation complex. [The rnultiple factor hypothesisn for additive alleles waa
introduced by Nilsson-Ehle to satisfy his study of the Lriheritance of color
in wheat. In certain cases he described the popuJ.ation as eonslsting of seven
elasees with color ranging frorn exbreme red tq white, that is, ? elasses; 5
rRedt s 5sLp3s2r1r0 tRedt having the frequency distribution J-e6eJ-5t 2O, L5r5rl,
respectively, ln the seeond filiaI and sueceeding generations. Galtonrs
biostatistical interpretation of Pascal nor-r:nal dietribution eurve or binonial
extension was accepted previously. At that ti-me the fact, was not known that
the power of the binoni"al is genetieally li-raited by the nuaber of contributing
all-eles and this number, in turn, is llnited by the :n-us!€: of ehromosome pairst
that is by specific and reasonab\r 1ow numbers. Recent\r, the speeifieity of
quantitative genes has been eonfirmed by physiological genetics. Cameron and
Teas in BGeneties and Metabolismm quotes Hagnerts and D{ltcheJ-lrs analysis of
i.nheritance of endosperm components i-n eorn, partieular\r stareh, sugar,
nicotinic acid, tllrrniyl6 and biotin. In each case these variables are expressed
very close\r as multiples of basic numbers. These series, in turn, suggest the
chenj-caI law of tDefinite Proportionst and the quantum of energy ascribed to
genes by $chrodinger.*+ Moreover the raultiple-faetor hypotheeis has the advantage
that when the genotypes of the progenitors are knovrn the pnogeny are predictable;

*Feerrlty
't* aHhat

Forestry, Universlty of British Co}:mbia.
tife?E - University of Dublln Lectures.
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in additioa, the genotypes of the pnogenitors Eey be deterulned from the class
-frequoncy of the progeny. The tables pnesented in rfAna\rsia of a Polyzygoutt
Populatlon - Three Additlve Allelesu (ref. appendJx) pnesents si-npJ.ified
foruulae for the dotermjlation of any term in the genetic equation, ineludi-ag
the class frequency distributlon, all on a basis of (N) the nrrmber of al-leles
involved and (n) the combined heterozygocity of the pnogenitors. The result
of selfi.rlg and all possible crosseg of effective genotypes are tabuLated in
abbreviated form. Seven hrurdred aad twenty-nine possible erossea are fulJy
represented by twenty-eight types of crosses. A paper is lrn pneparation
lncluding class-frequency distribution eurves, for a single seed and a single
pollen parent in each caee. Skeuness is shonn to stem fron the interaction of
three or more progenitors, for instanee the presence of pollen fron nore than
one progenitor, as in wind pollination.

5. The Problem of the Metabollc Control of the Cyboplasntc Differentlation .

by Genetle Actlvity.

Fhotographa of leaf sections fro each of forrr coniferE denrorrstrate
the streaning of nitochondrla and pnotoplastids fron oriflces ln aetive nuclel
and give evtdence sf their netabolle actlvity. The degree of nuclear ard
c;#oplasnie activity may be linited by nutr{"tlonal deficiencies ae shown by
sections from Dr. Krajinats experimental rnaterial. The phenotypic variabillty
is paralleled by cyLonretabolic differentlation. There ie evidence of the
genetic eontrol of physiologieal features.

Papers are ln process of preparation dealing with each of the genetie
pnoblems outlined in this prelininary statement.

July I0, L957,

The UaLversity of Brltlsh Columbia,
Vancouver.

A.H. Hutchinson



H-IO.

*NAl,,ysls-pgryzTcou$ popljr4Trotr - T

PROGENIT.O.RS PBOGEHI
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ANALYSIS-POTYZTGOUS POPUI,ATIO$ - THBEE ADDITIVE ALT.EI,ES

PBOGENITORS PBOGENI

PT{ENOryPESPI{FJ{ffi.rBS GE$OTTTF"S

CI,ASS BATIOS RATIOS ATJfiI.ES HEIEBOZTGOCITI FACTffi'{I,ASS NATIO$
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b 8 2b2h8
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oI'"' 6 .15*20 15 ii r

AAAAAa
AJ{ AA AA

AA Aa Aa
AA A,a aa
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,?t
AA Aa Aa
Aa aa s,a

hAa Aa Aa
4G@44
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'-3a, 8/6i+ ^L Aa Aa Aa ?q* razo& 96 *__ ffi Aa *a i4_ 4 16 2t+ 16 t+ren d4*- f G.r-zz-- ! 4M%bL

-._egq _ _ - -

ii 7/6i ' -- t+ +". u 15 e tozozor.oz
2L f2/6h ^, Aa Aa aa 2. 

^3A -5"-;. 96 -M 
ae M t5 2 LOzOzALOz

1103 - --
f Phenotypes 28 Crosses repnesent Progeny Bepresented --
10 Effective Genotypes aIJ- possible classes 1103 x 6h = 7W52

in ratios as indicated Progeny used -- 28 x 6h = L792

Cop;right Applied for by A.H, Hutehinson
Vancouver -- March 2T/g"l
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ANArrsI$-potrSycous popur,ATroN - THBEE AppITIVq 4LffiJriES

pATA ANp FoRMUT.AE roR HEIEROZYGOUS popUtATIoN -- TtiREE NIDITM AI,IELES FRoGpl{ITOn€

Beference - TabLe for Analysis of Heterozygous Population
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Projen,ltor Genotypea (C,onbined)

Cop;right Applied for
by A.H" Hutchinson
Vancouver -- March 2L/57
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t:ii. .!,i'

suMMARy oF REpoBT oN IBEE nfficrvurem wonr
,AT THE AcADTA FoRnsr E[pEBr]onNT srATr0N, L956-t57

Forest tree lmprovement work in the l{aritine Provinees ,rtes chlefly
concerned rdth (1) the selectton of superior red spmce. and balsan fl-r
phenotypes; (Z) ttre collectiqr of t"ree-breedi-ng uaterial; (l)'6eneral nrrsery
work; and (4) aLtempts at hybridization.

Most of the balsan flr trees, previously selected because of their
suspected reslstance to spnrce budworm attack, were dLscarded. Strperior red
spruce were seleeted In Norna $cotta and Hew Bnrnswick. Tree-breeding naterial
Ulfng groirn fron seed ln the nursery lncluded (I) twenty red spruce seed lotc
fron Canada and the Unlted Statee; (2) several balsem fir lots fron Hewfotrndland,
!ilew B:runsw'ick, and Manitoba; (3) eleven Nonray spruce eeed lots from superlor
stands ln Srrope; (4) white spruee and sltka gpnrce beed lots suspected of con-
talnlng frybrids of these species; as well as (5)'e:iotfc fir seed lots suspected
of conialnlng varlous hybrlds. Ttre plants from thes6 lots wlll be used for
provenenee e:cperinente and for obsenration plots"-

Several gnall ecperinents ln grafting were nade. It was shqrn ln one
errperinent that white, red and blaek spruce acions corld be grafted to whlte
spruce; that falt grafts wintered better in the greenhotrse than in cold franes
and that mortality was lor*er for r,*lnter grafts than for falI grafts. Balean
fir le belleved to be a suitable rootstock for a large nurntler of flr speciee.
llro e4periments vrith exotj-c fir sci-ons and balsam fir rootstocks shoaed that
larger scions and rootstoeks produee better results.than snaller naterj-aI. fhe
result of the first of these two e:(perinents showed litt1e dtfference betr*een
side gqaf_ling and veneer grafting 6r between grafts bound i,uith nrbber bands and
those.bognd with raffia" The second experiment indicated that suMmer grafting
may b9 "posslble.

- 
Storing falt-eollected sclons in deep fx.eeze (fO"f) was fsund to be

too severe for fall-collected balsan fir and red spruce seions. CoId storage
(abont 32"F) i"ias better than cleep freeze storage for some exotlc fir scions col-
lected in March L956,

= Attempts to force the ripening of various speeies of exotic fir pollen
fron lranches bearing male flovrers r'qere not verTr sucqessful" The branches were
collected in Febmarlf and half subjeeted to a long day-r and the reroainder to a
short-day treatnent under hrrmid eonditions r*ith the temperature about 55oF"

Attempts to make erosses with balsam fir using the artifieialJy-uatured
pollen, as well 4e naturally-natured pollen, were probably failures. Better
results were obtdi.ned ln a smalI experiment dealing with the rnaking of hybrid
:fart.]bs"
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D€partnent of Nor*hern Affaire and NatioaaL Hesolrraee
: . Frederlcton, New Bnrnsrtlck, ; , r,,'

Ttrls report deals wlth the work conducted at the Acadia Forcet &peninent
Station fron the Bpflqg of 1956 until the eunmer of 1957. The work was nainly
directed towards the development of improred races and strai-ns of spruce and fir,
and ineluAedr (t) selecting iuperior spruce and fir phenot54pes, (2) gTofing loa..

terial for protenance e:<perin-ents and for future tree-breeding work (3) eollecti-ng
future tree-breeding naterial, and (4) hybridization. ,,,:

Seleetiru Indlvj.dual Trees

Fir
-,', The object of thls is to select balsam fir trees which.ghqd resistanee to
spruce budworyl attack. Ttris Eoaterial will be used ln an attempt to breed a Epruce
budworsn resistant straln of fir, Ttre balsarn fir that had been selected. previors-
ly were reelassified in August, 1956" Ttris reclasslficationr was critical as pro-
gress can only be expected if the standards used in malcing the i-nitial selectlon
are high. As a result, only three of the previorsJy selected treee on the Green
Biver watershed were retalned as tree-breeding naterial. I

Bed spmce
1

The work on the improvement of red spmce through the use of euperlor trees
was initiated in 1956. Ttre best stands in the Sheet Harbarr and Chignecto areas of
I{ova Scotia and the more easterly part of the Bay of hrndy area in New Bmnswlck
were located by local foresters. Seven stands were ehosen during L956"

Within each of these stands the best two, and one of the poorer phenot5pes,
were eeleeted by oeular appraisal. Progeny tests will be rnade using the seed from
each selected tree. ft was necessary to ehoose one of the poorer doninant or eo-
doninant trees as the poor phenot;rpe, beeause the poorest trees were often'suppressed
and therefore not eapable of producing seed. Helght, diameter and age meaourementE
were taken from the selected trees and al-so 25 neighborring trees.
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To obtain some idea of the grolrth perfomance of the selected treea Ln eachstand, the helght over age of these treeE were conpared to a helght over ageeurve that had been drawn for their neighborrlng treea, This me{noa ulIIprobably be of l'lmlted use Ln deallng with red ipnrce because red epruce is
-t9]9rant to suppresgion" Cones were collected fron all the selected t,rees inL955. -- ---- - -

the work_ of selecting superlor red spruce treee te belng eontlnued in
L957 tn stands elong the sou[h shore area of Norra scotla. I

Growlng Prorrenance and tr\rture
Ttee-Bleedlne Uaterlal from S€ed r,'.

wg"t" ""t"utirtt"o
I 

' 
:l'l ': sr'aLl eamples frqa ni-ne bar-sam fir, six white spnrce, i? ruc spmce andt:YYn black-spnrce seed lots were eopn at itcadis tn tgi3. c6tyiee*t';il;t;,---

dstiJaates of winter damage, phenologlcal obsenrations and nneasiirer"tttr, 
-as-iefr

as helght growth measurements, were made on the plants produced fiolg-tiege seedlots in the nursery betvreen :-9E3 and the spring of l-95i-" These data, althoughnot conpletely ana1ysBd, are interesting especially "in"u some of the seed lots ,gf different species have the same geographle origln.

Red spmee

: About I00rO0O 2:0 red 1p]lee fron ?O prsvenanees were transplasted inL957. Ttre winf,er of 195('-57 urai extnemely hard on these seedlints.'-wi"i"r---
9?*"g" to ttre 2-0 eeedliqgs appeared to be related to the density of the seed-Iings i-n the bed- The seedllrGs j-n the central part of densely-stocked bedsdied baek fro'n the top" The roots l-n nanJt cases were stilf freiftfry. Theseedlitrgs along the edges of +"hese ireds wlre healthier than those in the center.Apparently the seedlings in the eenter of the seed-beds did not haJen pr"p;;i;before'the cold weather eamec Heaving oeeurred in beds where the stocking wasvery lighto

obserrrations macie on thr: 2-2 trees mentioned in the praceding sectionindieate that red spruce was more susceptibLe to winter dannage''than black andwhite spruce or baleam fir. Obsersratlons rnade on 2-0 seedlings also showedthat lt was more ousceptible to wint,er i"njury than barsam fir"
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Balsan flr
$eed lots fron variars prs\renances in Newfqrndland, l{ew BrtrnarEick and

and Manitoba were sown in L956. Ttre naln obJect of thLs was to obtaln naterlaL wlth
",whi.ph to stud;y the geneticinfluence on the slow grwbh after a certaifi ege af some
'NewfinlndLanfi f,frs.Sl:1*,re gennlnatlon of some of the Newfoundland seed lots wea poor.
Ttrfs rr"ift reduce the value of the experiment. A decislon w111 be made as to rtrat
action w1ltr be takel wlth the material after |i;}re 1957 nurseqr inventoryi is e@lete.

:.

Seg{- lots ifto* Newforndland and lfew Brunswick were again.s,otrn in 19J7.
Germinatlo9,.-das betber than in 1956"

.

Bxotlc fir
Sote exotie fir have been sown.each year to provlde seedllrrgb, f,-6r,thq es-

tabHshrent of obseilratlon plots. T?rese:exotic fir plots will vary Ln sizb frfu
snall'plots to abort tw9 acres per speeies. these will be exposed 't.o 'tfie ttetql"l
seleetion factors and ln time these plantations w111 be cleaned leaving orlly the
best specinene as future tree-breedlng naterial.

i : :.; -$g1grel 
Iols of iarboretum t5pe,r. exotic fir seed, each eontelrring several

possible, hybrids, 'isere sol{n this spring" ftrtting tests indicated'a gonsLderahly
hlgher viability than was actually obtained in the seed-bed.

!
A start was made in obtaining sore falrly large exotic ffrsrwllen ttrrqe

balled Abj.es ,koreana and three balled A. Veltchii were planted at. Acadla in 39'57.
More speeirnens wlll be added each SrearT ffise trees, because of their eize: ,.
(ttrr.ee- to four-feet tal-I) and root prlning eaused !y transplanting, uriil. piobaify
floner sooner than the grafts and the trees being grordn from seede I?ris maydhake
it possible to attempt crosses, using {. balsamea pollen, sooner than would other-
wise be poe.*ible . ,

:
.i

&cotie spruce
l

. Eleven lots of Norway spmce seed from superior stands in furope were sup-
plied by ltlar:k Holst. These were soun in 195? along wtth sone local white spmce from
a good stand on the Green River watershed. If all goes weJ-I, theee Norwegr spruce
prorehances will be tested under Maritime eonditions using the wtrite spruce forrcom-
parison.

In eo-operati-on with Mr. Ho1st, in his work on breedlng for weevll
resistance in Noi"way spmce, several lots of sitka spnrce, white spruce and lrybrids
of these speci-es were sorrn at Acadia. These lots weres (1) sitka spruce fron
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Alaska; (2) sitka spruce with possible sitka x white spnrce hybrids, and
(3) white spruce fron Denmark; (4) sitka spruce with possible sltka x white
spruce hybrids, and (5) white spruee with possible white x sitka spruce hybrlds
fron Nova Scotia" Besides this, scions from several pronising sitka spruce
trees from Nova $coti.a were grafted at Aeadia.

VeRetative ProPagation

Uhite. red and black gpruce grafted to white spnrce

Ttre results of a snall e:rperlment where white, rcd and black spruce
were grafted to white spruee lndicate that white spruce was a sultable root-
stock for these species. these grafts were made in the fall and in the
wintbr.' Half of those made in the faIl were wintered in the greenhouse and
half in a cold frane. The resuLts showed that winter grafting was more suc-
cessful than fall grafting, and that wintering falI grafts in the greenhouse
was more successful than wintering them out-of-doors in a cold frarne.

In February L956, a trip was made to the Arnold Arboretum and the
llunnewell Arboretum, MassachuseLts, and to the University of Maine to collect
exotic fir seions and branches bearing nale flowers, 'More will be said abort
the branches bearing the male flowers later"

. The results of grafting a few scions of each of the exotic fir specS-es

in March, 1956, indicated that balsan fir rrill be a good rootstock for most and
probably al.I these exotics (Table 1). lhe grafted plants were plunged in sand
under an overstory of fir cluring the winter of 1956-57. Tttis was e>cposed to
the wind and better results could probably have been obtained usi-ng cold frames
for protection"

The remaining scions were storea (I) half in cold storage, abort' 32"F,
and (2) the remainder in deep freeze, about 10"F, from early March until early
June" Those stored aL 32oF were treated with a r0emesant solution to help
preVent damage from mil-derr.' In'June, these scions were field grafted to balsant
fir under an orverstory of spruce and fir" The grafts were protddted at flrst
by polythene bags shaded by kraft paper bags. This work was done too late in
the season for the best results fro'rn field grafting.



Table I

ETOfTC FIRS GBAFTED TO BATSAH FrB, UABCI{, Lg56

Speeies .aI Orisinal No. : No. Sunriving

i March re56 ; ^ffiet ; its?;
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'3to
'3t1ia:B'22
' T | -- j
'3to:oto
t5"3
t4t3
t5.tt
' 2 '2
:,:2 t+)

:5'.4
:2'.2:u:u:1:o

h
3
I
3
9
4
2
9
9
'8

I+

6
5
2

16
2

AbLee alba
A" anabili-e
A" cephalonlca
!=-cllicica
A. concolor

A; Veitehii
,I

A. cilicica x Nordmanniaha

73fi
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A tal1y at the end of July, 1956, i-ndicated that ntrch better results
were obtained f ron scions stored in cold storage than ivere obtaj-ned with seions
stored in deep freeze storage. Unfortunately the winter of 1956-57 was extrenely
hard on these grafts and only a few of the scj-ons surrrlved. These incidentally
were ones that had been storla auring the sprlng of Ig56 at 32"F.

:

fall eraftfng. 1%

Sctons were collected during the fa1l of L956 from the balsan fir
selected for budworm resistance and from several of the selected red spruce tree3.
These trees were mentloned earlier. The seions were shlpped in molst sphagnun
and on arrival in Fredericton were placed in deep freeze storage" Laterr when
grafted, all the scions turned brourn and died.

the selons wcre probably not completeJ.y dormant when collected durlng
the faII and the sudden shock of placlng then in'decp freese storagc probably
killed them.

WlFtgr eraftir\q. 1957'

:' Seions from flor,vering A. cEphalonica, 4. concolor, 4. homoleEiP,,_
A. Nordmanniana, A, Veitchii ""4 A. F""g*",ii., were obtained from the H$pand
Ftrk;Tochester, New Yort<, anci from the Arnold Arboretum in Febmary, 1957.
These were stored in polyethelene at abouL 34'F until they were grafted to
balsam fir during March and June

In March, the smaller scions frorn each species we,re grafted to 2-0-1
balsan fir rootstocks and the remaincler to 2-I-t rootstocks. Boughly half of
each grorp of seions r,rere sicie grafted and the remainder veneer grafted. 0f
these, half of each were bounci with raffia and half with mbber bands. All
grafti rlrere waxed.. the grafts made using the larger seions and rootstocks were
slightly more suceessful than those made using the smaller scions and root-
stocks (TaUIe 2). There appears to be littIe difference ln the surrrival of
scions grafted by either the veneer or sj-de graft methods or those bound with
raffia or rubber bands.

The improrement in the grafting done in 1957 compared to that of
previous attempts is believed to be due to better experi-ence in -makfu-€ the
grafts and to better eare of the plants after grafting. In L956-57r the hunl-
dity was kept higher and more constant than previously thrdugh the use of
lntermlttent mist in the greenhouse. The misting equipment was quitc simplo
and Consisted of an eleetric timer that opened a solonoid valvc three tlmes
an hqrr for a period of two minutes each time. Thd nlst wae made by running the
water through oil burner nozzles of variqrs sizes.
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Better shadc was prwided in the greenhorsc by tinting the patnt, ueed,
on the glass, a dceper green than usual. The paint was e mixtur"e of whlte Iead
and naphth#"

When rootstocks were brought into the greenftt"" the tenpcrature uas rc-
dueed to abort 50oF. he rootstocks were placed in thc shadc under a center bcnch,
away from the heat pipes, untll they had thawed. Ttrc lntermittcnt mlst was con-
tlnued until June when the grafts vrere morred outsl,de and plungcd ln cold frflnee.

Srrnmer er+ftlng. 195?

It was quite hot and dry out-of-doors, and still cool and molst Ln thc
greenhorse ln June ouring to thc mist and extra shade. Beeauge of these factors,
and the laleness of the season, it was decided to do thc grafting in the grccn-
horse instead of out-of-doors as planned. Trrro mcthods of grafting wcre rrsed--side
end veneer. All grafts werc bound with nrbber bande. Half the grafts were waxed
and the remalnder were not waxcd. Ttre grafts werc planted ln a cold frame at the
cnd of July" Better results r*ere obtaincd usi-ng the larger ecions and rootstoeks
than thc smaller material (Table 3). Surprlsingly, bcttcr results wcrc obteincd
r*hcn the grgfts were not waxod. Ho*ever, lt is too early to draw concluaions frm
this work, Mortality nay be high after the new plants have becn e:cposcd to the
ort-door coprdltions.
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Tab1a 2

PERCENTAGE SURVIVAI OF H(OTIC FIB GBAPHS

MADE IN I.{ARCH, l.?57*

Small scions and ernall rootstoeke (e-o-r balsan flr)
Total srafts--

Method : ?otalBindlng

Veneer

Baffla

Bubber bande

TOTAI,

B. Iarge selons anrl large rootstocks (e-t-f balsaln flr)
Total erafts--7A8

BinCi.ng Method

Veneer

:90
:88

ll"

;89
:86

92

89

91

$ide

Raffia

Rubber bards

th

93

i
:91
: 9l+

TCTAL ,91 ,9ln

* Checked in Juneo 1957
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Table 3

PERCEMfAGE SURVIVAT Of $(OftC FIN GBSFTS

MADS rN JUNS, 1957+

5nal1 Bctons aad small rootstoeks (2-0-1 baleas fir)
Total srafts--I97

Protection i t"t"tnoa

. Siae 'Vcneer ;

: Total

With wax

Without wax

:
58 b9

:(n q2
/,vi/

t43:

t54:

i , a . Et.4tJ)4a-

B. Iarge scions and lapge rootstocks (2-f-I and smc
2-O-1 balsam fii) ,"Total grafts--l39

Protectlon : Method i tot"f
VencerSide

With uax

Wlthout wax

85

84

.AA;"-

z9h

76

89

TOTAL

r Grafted during first part of June and ehecked at end
of July before being movad from greenhouse

a.

,85t81:
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Tree Breeding

Forclng exotic fir polren

An attempt was made to foreo pollen produetion on excised fir brancheg.
As mentloned earlier, branehes of several exotic firs werE eollceted ln Ncw
'England during February, L956. Some of thesc branches, each bearing malc flowcr
buds, were placed in jars of water and taken to the greenhorse on I March.
rFermate! was added to the water in the jars to reduce alga1 gro*th. lbe butte
of the branches were eut when necessary to help ensure free intake of water.

These branehes were pl-aced in a hurnidity chamber vrhere they were
sprayed with a fine nist of water for three two-nnlnute periods each horr. The
tempcrature was gcncrally between 55o and 60oF. Half of thc branches wero
exposed to a long day of 16 horrrs under fluoresccnt and naturel light. The
remainder wero exeo""6,to a short day as deterudned by natural Light only. A
Branch was remorted from the humidlty chamber whon it appcarcd tha.t'no morc florscrs
would elongatc on.lt. It was then placed on a greenhorrsc bcneh for abort thrcc
deys and then trghEferred to a warm, dqf room where poIlen was shed and collcctcd.
Ttre branches remalnod in the Jars until pollen was shcd or thc branches discarded.

Ttre pollen was stored ln a desiecator at tcnpcratures whLch rangcd bc-
tween 32o and J8'F.

This experinent r*as not too successfuL ('taUte 4). Few of thc flouers had
the plump and healthy appearance associated with naturally-rnatured male flor*ers.
Pollen viewed under a ml-croseope appeared rather pa1e" Some flowers clongated and
shed thei-r polIen; others elongated but failed to shed their pollon; stiU othcrs
were empty. Many flower bude did not break domaancy. Florer buds on the same
branch often reacted differently"

Pollinat:Lon

Pollination was dono at the tine the balsam fir pollcn was being shed
naturally. The resuLts from the crosses attempt,ed with the artlficially-forccd
oxotic fir pollen on ?? bags (Tab1e 4) weres

Abies balsamea x cq.pbafonicg I seedllng

tr xkorea.na 6 "
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Ttrc regults of thc erocscs attenptcd uslng naturalJy-neturcd flr pollcn wGrGi

Abies balsa$ea x nobills 25 bags 0 ccedlinga

n il x Sordsnnnlana 50 tt l0 rl

rt xbaltamea 2 rl

Ttrc sead from 25 unpolU-nated control bags'yicldcd no sacdlLngs. It is dorbtful
tf any of thc above sccdllngs ara hybrids, [s they appear to bo rcnarkably ]tkc
ordJ,nary balgan fir seedlings.

lttc reaulte of soma casual work with Larlx lariclna and !. Icptolcpio
grorlng ncar eaeh area at ,;'Acadla wGre:

I
I
I
I
I
I
I
I
I
I
I
I
I
I

l[o. of
baga

2

3

1

2

I{o. gacd- Av. No.
.kltnes cotybdons

I, Larix larlclna x larlcina (eolfcd)

2, rr tr opcn polllnated

3. fr rr x lePto1cPla

4. rr ll x O (control)

5. rr lcptolcpls x larlclna

6. r n opcnpollinated

?. n n xleptolcptt

L5

28

I

l+ 5.0

3 6.9

Iltc sscdllnga reaulting fron the sclf pollination of L. larLclna
(1) wcrc anall, those from the open pollinatlon- (e) tntsnncdtrf,e ifra-Tffi;r rcaul.-
tlng fron the crose t. laricina- x laptolepls (3) wera largc. It ia quitc possiblc
that the coad. reaultl;g ?rortr open pEffin contalned somc hybrids.

Cotyledon counts wcre made on some sacdlings frcm tr*o !. 4g!$g and onc
1,. lgptolcpls growJ.ng adJacent to each othcr. Those avcragco&ffirt

I. L. dccldua 5.3 cotylcdon

2. rr l| 5.5 rl

3.tt loptoJspig 5.8 t' I

I
I
I
I



.I.

i: ',

I
I
I
I
I
T

t
I
t
I
I
t
I
I

I

I

I

I

I

CYTOGE}.IET]C STUDTES IN CARACANA

195?

by:

R" G" I\TOORE

Botany and Plant Pathology Dtvision
Science Service

Ganada Department of Agriculture

0 rtatva

Ontaria



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
t
I
t

J.I.

gffoceHEf,.Ic sfirprE9 $[ caBAcA$A, 1957

Colchicine Treatnents

The technique and early results of treating branches of 2 trees
of Caragana arboreseene rrj-th agar-colehlcine capsules in 1954 trere describ€d
in ffiE-iFF ffity one branch has held out hope of sueceEsfnl treat-
nent and this year it has produced tetraplotd flowers for tbe firEt t,lue.
During the sunmer ot J.:g56 the foLiage on this braneh appeared to revert to
the normal diploid type and lt seemed that the tetraploid tissue had died
or had been overgrown by the diploid tlssue, as has happened uany ti-mes
before. Lateral branches uere removed to foree growbh of the treated
termi.nal area. The leaves that emerged in May, L957 agaln showed the
greater size and pubeseence characteristic of colchlcine treatnent. For
the first time, flowers that differed fron those of the untreated braneheE
were borne. The lirnit of colehicine treatnent on the branch is narked by
a swelling of the stem: alL foliage and flowers (30) apical to the arrell-
i-ng showed polyploid charaeters. The floraers were 1@ larger in length
and width and the caltrrx was more pubescent than normal flowers. The pollen
waa nor&a1 in appearanee and 30 mLcrons ln dla"neter; that of normal floners
ls 20 microns. The floreers were bagged rrith eheesecloth and tripped by
hand. The ovaries of only 5 of the 30 flowers showed enlargement,: two
feII and the renaining 3 are developing into nornal ftfl] pods.

$quashes of the styles of fallen floi*ers shor+ed that pollen
had germinated but the tubes were short and had penetrated less than oR€-
fourth the length of the styIe. $ections were made of the ovariee.
These showed that the strueture of the orrules and enbryo eaes waa nornal
but that no pollen ttrbes had entered the ovary. As soon as it, r*as apparent
that the tetraploid flowers were falling, the pedunctres and pedicels of
half the remainlng flor'rers were painted r.rith I pp indoleacetic acid in
carbowax. ft r,ras hoped that the hormone night delay the drop euffieientJy
to allow the polIen tubes to reach the ovary. AIL of the flowere so
treated. fell. The 5 flouers that did show pod developwent were all near
the baee of the tetraploid zone, but were not treated r,rlth hormone.
The above will indieate a ferbility of 106 for the tripped self-pollinated
tetraptroi"d fLowers. Fertility of the norual flowere of this tree was
meaeured ia 1956e lIS of bagged. flowers set frui.t without tripplng,
6l$ forned pods after tripping. A saaJ-l number of cross-pollinations
betueen the tqtrapS.otd and diploid floroers of the sane and of other trees
was Eade. In al-uost aI[ of these, the diploid was the feraale" $one of
theee pollinations set frult.

Taxonony

Observations of the variablllty of g. arboresceng and of plants
grown from seed received under the names of the elosely related species
C. boisi C.K" $chn. and 9" fruticoga Bess, have led to the decisi.on to
formally reduce the species C. boisi to a form of q. arborescens La^n.
The species C. boisi was deseribed fron a seedling rai-sed in the botanie
garden of Vilrnorin in France. trt represents a selection of C..arboreaeeng
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utth unusgall.y long (1 cn.) epneadlng woody stiErlea and wlt,h a lower
(to 7 ft.) buehy hablt. Usr:ally the new gronbh and etipulee are plgnented.
The form seens to be lesg wlnter hardy at Orbtawa thah the taller typleal
forns of g. a,r,boresgens.

Interapeeifie crosses betueen the speeies grboreseensr Epi499fu
fnrtex, oaxi.sorrieziana .and auraqtic.+ have again beon'rursuccessful. The
genetic barriers to lrybrldtzation ECern lmpenetrable. The great variability
seen anong plants of g. arbor.eseegr, some plants approaching g. glglg@r
raiaes the speculation as to whether these, and related species, are on€
large speeies-eomp.lex. They have always been recognized as diatinct specJ.es.
It uay be that barriers to erossing these species ia less rigid tban tbat
experieneed in other seetions of the genus. It would be neceesary to have
seed collections fron the wild, rather than mterial that, ba been eir-
culating through botanie gardens for generations, to answtsr thls questlon.

Pod Dereloment

A conparison was nade of the r:ate of pod developent of open-
pollinated and of tripped, self-pollinated floners of two trees of
C. arbores.cens. The ovarles of 5 flowers for each treEtment were measured
re,g*lar3.y ustil the pod had reached a constant nature length. $ome re-
prnesentative averaged measurements are givdff,E#.ffitt$:4ileffit-ng table.

Bate of Pod Developnent in @@ arboreseens

Treatment Length of Pod (ru,.)
Jrure L5 2Q'.25 JuLy 3 (nature)

eelfed 26 35 36 38

open-polI. 30 39 hf 43

96-147-80 selfed 32 t,'6 5L 54

96-Il+?-80 open-pol1. 35 tfi 53 57

It was found that the open-pollinated, possibty cross-pollinated
pods rrere longer than the self-pollinated pods at all stages. The nunber

of seeds per pod was higher ln the open-pollLnated pod and this ls doubt-
lees related to the pod size"

PoIIen Gernination Tests

gone poIlen gerninatlon tests, as deseribed in 1956r were uade,
extending the range of sucrose concentrations beyond |.,he 5fi pnevioualy
usedu !{ixLures ot 2fi agar plus l*fi, 5f6, 6fi, 4, 1@, $fi and Zffi suerose
were used to test pollen of one tree of C. arForesc€ns and one of g. I5glg.

It appears that fresh po],Ien of both species will gerninate satis-
factorily orr eoncentrati-ons of ?-ffi sucrose. Beyond this, the germination
pereentage decreased and the tubes of gerninafied grains were short.

Tree No.

3t+-2-56

34-?-56

Av. no. seeds
per pod

1.68

l+.2O

r.71

3.80

T
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ANNUAT REPORT F@ 1956

GENER,AL

One technical assistant has been added to the staff and he
will be pernanently attaehed to jlmean nprsery where a greenhouse
conplete with potting shed and lathe house together with a seed teet-
ing laboratory and cone extraction plant are bei-ng built.

ALl seed requests from other cor:ntries to the Forest Serrrice
are now being directed to this seetion afid in the course of the year
seed sa"mples of various species were sent to lceland, India, $outh
Korea, $r,reden and the United States. The j-ncreasing denands for seed,
pollen and scions of 4any species are beeoning difficult to satisfy.

The Annua1 field neeting of the north lrcst Geneties Aesociation
ln ldaho was attended in $eptenber.

A talk on sme appllcations of forest genetics to forestry
pnaetice in B. C" nag given to members of the Vancouver eection of the
Canadian Instltute of Forestry in l{,areh, 1957.

The various forest genette pnojecbs were shom to several
vLsitors and organizations during the year anong wtrom wag llr. Arnborg,
DLrector for the Society of Practical Forestry Torprovenent in Sweden.

SEED CI,AS$IFICATION AlrD BEGISIIIATIoN

A new sSrstem of seed classification which ls based on that
outlined by the EoSraI Board of Prlvate Forestry of Swedenl has recently
been introdueed. It ',,ri.lt be used for a1l seed collected by ttre F.grest
Serviee which will be pnoperly registered and given a perranent l-den-
tificatlon number. The system briefly entails divlding up sultable
forest stands into three seed eollection classes, na.mely plus, norual
and ninuo stands. The criterla for elassifying these stands wiII be
nainly based on such characters as straightness of sten, slender
branching and self pruning. Mapa rvlIl then be prepared show-lng the
location of these stands and a start has already been made with the
Douglas fir.

AII- seed is rrext elassified aicording to the type of stand
or tree fron which the collections are nade and the seed classes are
dlvided into two main groups. Group A includes seed fron individual
trees and seed orehards. It is divid€d into five sectlons 41 to 45
which include seed fron controlled crossea, elite trees, seed orchards,
plus trees and iype trees. Group B includes aII seed collected fron
stands and is again divided into five sections 81 to 85. The first

IDirections for seed collectlng and trading in forest seed and plants.
Fnblished 1950 by the Boya1 Board of Private Forestry of Sneden.
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seetion 81 includes aIL seed from cleaned and registered pltrs stands
from which aIL badly shaped trees have been rerulvod frm the stand and
its i-enediate surroundings. 92 ineludes seed from other plus stands
and seed from the bet,ter trees in a nor"mal stard colleeted under con-
trol. BJ lncludes seed from nor.unal stands collected without any
speeial seLeetion of the rnother tree while 84 includes seed from minus
stands and from etands about which there is no infor:eation. 85 in-
cludes all seed eollected from plantations.

gpeeial cone eollection forms have been nade up in order to
ensure that this new system r,riIl operate smoothly" These fonns provlde
for all the neeessary infornation concerni-ng the locatlon, stand type
and site fron which any eone collections are made and full instructions
for their use are pnintaa on the back of each form. Ttre sgpervisors
in eharge of eone collecting complete these forns and for:wad then
with the eones frou that particular lot to the eeed e:ctraction plant
where they are earefully checked. The individual lots of cones are
then glven pernanent identiflcation numbers and aIL the pertlnent
particulars ane entered in a seed reglster" The syeten of mrnberlng
is as followse the first number shows the seed elassifieation, the
second the nurnber of the collection (a11 aunbere run eonseeutive\r
irrespeetive of species), the third nreber gives the year of collection.
Bt25/56, for example, would show that seed lot nunber 2J was eollected
from a eleaned and registered plus stand in 1956. Al-l the pertinent
inforsation relative to this seed lot could then be found by referring
to that nrrmber in the seed reglster.

It is hoped that this new system of seed elassification will
not only lead to improved eontrol of Lndivldual seed lots but wj*ll
provide a real incentive for collecting seed of the highest possible
quality.

ffiI,ECTIO$ OF PilTS TREES FON, SEED OBCTIABDS

There is a severe shortage of high elevation Douglas fir
eeed at the present time and the first geed orehard wlII, therefore,
be established fron gel-ected plus trees growing at elevations of from
fifteen hundred to twenty three hnndred feet. A general surwey of
sultable stands r*as made in 1955 and four of these stands will be
intensively eruised for plus trees in 1957. This seed orchad will
be established ln the vicinity of Drrrcan nursery.

THE EPFECTS OF $Etr po nnaTIoH 0[ mB ooucr,At' ErB

The results of the cybological study will be published in
$ilvae Genetica. It has been found that the effects of self-pollina-
tion vary w-idely in individual trees and that the inbred seedlings are
usual\r less vigorous than those resulting frm eitber open or eontrolled
cross-pollination of the saxne parent tree. A few inbred seedlings yrith
good forn and rapid growbh ooeasionally developS such seedlings nay be
of congiderable val,ue. Several inbred lines have either been planted
out on an experimental area otr are in the transplant beds at the nursery
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at the present time" These llnes will be carefully retained.

PHEHSTTTIC SEIIECTION IN IOUHG OPEH ffi,OldN DOUqLAF EIR

This study was initiated to demonstrate the need for care-
ful seleetion of parent trees in cone collecting. Cones and scions
have been eollected from a number of the best and poorest phenotypes
in an open grown stand" The development of the seedlings resulting
from open poJ-Iination of the parent trees has already proved interest..
ing and detail-ed Reasuremen*us will be taken of both the parent treea
and the progenies this year, The seions from the seleeted trees nrere
veneer grafted in the spring of L956 and the grafts pJanted out in
1957. Grafting has presented no particular probletns and bud grafbing
has been found nost satisfactory for outside use.

A CCE{PABI$ON OF T}IE PBOGEI{T FBO}.T POffi, AHD GO@ STANDS

A study has been initiated to conpare the progeny frm two
high elevation Douglas fir stands ln order to deteruine the signifi-
cance of slte and exposure in relation to seed quality. This iE
particularJy i.rnportant as the poorer st,and has been used for cone
collections in the past and some evi-dence is required in order to
decide r*hether sueh eoileetions should or should not continue. The
seedrings from the two stands will be planted on seleeted areae i,n
L957.

A co-o_PsaIrv]il_sHED

This s'"udy wi-rieh was mentioned in Lhe L955 reporL is con-
tinu5-ng and fourteen seed sources will be represented. Four eol-
lections have been made in British Columbi-a, three of which have been
made by pri-vate eompanies and one by the Forest Senrice. The seed
fron the fourt,een sourees will be sorryn in 0regon in 1957.
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POPI,AB ITTBR,ID DISEASE NESISTAI{CE IEST$

Only exploratory work r'ras carried out on this pnoJect during
L956. A ffiaII nurrber of hybrids and varietiee uere obtalned fron the
Harrington Forest Farm, the Maple Experiloent Station, and frm the
Hor*heastern Forest ihperiment $tatlon in the United $tatos, and planted
at the Quebec leboratory. Preliryrinary obserwations in natural standE
and in plantations on poplar diseases were nade during surnmer L956 at"
Berthierville and the Harrington Forest Farn. No interesting result
can be reported at this stage.

DUTCH ETM DISEASE RESISTANCE

Inltlated in 1951, this co-operative proJect was active\r
earried out ai the lrA,ssomption &cperi-uent $tation. The colleetion of
seeds fron Eelected Anerican elns and the ralsing of seedlingE ln
nursery uas the responsiblltty of the atatlon, whercag thc lnoctrlatlon
testE were nade by the Quebec leboratory. The task of selectlng un-
Lnfected secdlings unas ehared by both agencies.

More than 43'OOO seedllngs were test,ed for realgtancE to the
Dutch elm dlsease onganism from L952 Lo L956 tncLusive. A nunrber of
then were inoculated twice the same year and a few were relnocrrlated
once each year afterwards" In the falI of L956t 2 seedHrgs without
mutagenic treatrnent have not shown any disease s;nnptorns after three or
four annual inoculations, L9 after two inoculations and 53 after one
inoculation. $ince 1955 sone 20r@0 seedlings fron X-rayed seeds were
inoeulated once or twice" Six seedlings have escaped infection afber
tr'ro lnoculations and 11261 after one inoculation. In spite of the
apparent tol-erance of a few seedJ-i-ngs no definite indication of the
existence of some degree of resistance to lhe Dutch el:n disease have
been found yet.

In the Quebec Laboratory, some preparatory work uas mad€
to i-mport and propagate resistant or tolerant e1m trybrids fron Europe,
i.n vier'r of testing their relative susceptibillty to native diseasc
organisns in thj.s corurt,ry and to the Dutch e}m disease under our con-
ditions.
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REPORT TO CS,IHITTEE OH FCBEST TREE MEEDING

Bllster &uet

Search is continuing for a seeond suitable area for fleld plant-
lng of white pines from the lhrncan disease ganCen. Beeause of their size
and the space requirements at lluncan, it is necessary to move scions whieh
have shown resistance. A forested area with naxfuun proteetion frm tres-
paser as well as unifom soil condltLone, io required.

Artificial inoculations contlnued ln the disease garden. So
addltional grafts were nade nor was reconnaiscanee extended for additlonEl
eelections suitable for reslstsnce testlng. llhite pine rootstock for
future grafting wao imported and potted.

All of the wtrite pJ.ne control grafba and aeedllnga are eanlcered
and some have dled. Anong +,he Lg52 grafts from eoaatal Brltlsh Colunbta
selections, 4 renain canker free, IL have L-2 cankers, and 5 are heavlly
infected.

Eesu1te of the Dlsease Garden lnoculations on British Cohrnbla
Lnterior and the imported pines (Idaho, lfisconsjr and Ontario) should be
available next year.

A peruanent research greenhouse nith facillties for grafting
and prelfurinary inoculations uill soon be available.

Heilery Bed cedar

A study on the eause of variation j-n sSmpton expression of
cedar needle blight eaused by the fixrgus Keithia thu.lina Durand on
western red cedar, Ilgig plicata Dorur., has5een Eonpretea. The nicro-
cl:lurate factors of tenperature and moisture favouring spore dlscharge
were exanined and defined. Differences betr*een stands, treea, and parts
of the sarne tree were investigated.

Rooted scions f,rom selected clones aa well as wildlings were
interehanged between locatlons for field cross inoculation and for unl-
form greenhouse inocuJation. Apparent disease resistance in scions atfield locations where the raicroclfunate was favourable for infection,.,
was generally not nalntained under greenhouse eonditions. One clone
showed a moderate degree of resistance and is worthy of fwther testlng
and esreideration in a breeding progra,n.

The symptomology variation observed in the field ia prinarily
due to environment. Variation from the ptrysiology of the host is second-
ary. Variation in the fungue has not been shown. Thia strrdy has been
cmpleted and ltrlll be published,
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Other Activities

_ Abies.Enandis pollen has been supplied to Ur. ilaeGLlllvray at
Fredericton.

The forest genetlcs ehort eourse given by the ilorthwest Forest
Geneties Aesoeiation waa attended at Corrrallie, Oregon. The field Eeet,-
lng of this associatton was held on Vancouver Island. A fietd denonstra-
tion of the studies in testing for blister nrst resistance ras shonn by
W. A. Forter to about 45 attending nembers frolo Cali_fornia, Oregon,
Sashingtonr ed Brltish Columbia"
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Agrlculture, at St. PauI 1., Mlnnesota, ulth the
Universlty of l/linnesota.



I
I
t
I
I
t
I
I
I
t
I
I
I
t
I
I
I
I
I

![.

Tim LAI{E STATES FOREST TREE IIVIPROVEIIIENT COMI\{ITTEE
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THE I.d,TE STAIES FOBE.ST TREE IMPBOVE{ENT COMI{ITTEE

ITS FI'EFOS AI{D ACTITITIES

fire Iake $tates Forest Tree Improvement Connittee ls one of sone
half-adoaen sillriLar groups developed to encourage and eo-ordinate forest
tree i-nprovement activlties in the United States and Canada. It wae formsd
as a 9-man eornnLttee in April L953 at the take States Forest Genetics Con-
ferenee. It was enlarged in 1955 fo include 14 nenbers representing the
following ageneiesr (f) MJ.chigan Conservatlon Departrnent, (2) Mlnnesota
Consenation Departnent, (l) t$iseonsi-n Conservation Department, (4) Uaf-
versity of lIichigan, (5) Hfcfriean State University, (6) University of
Minneeota, (?) Universlty of Hisconsin, (8) Iake States IndustriaL For-
esters Corlneil, (9) Instftute of Paper Chenistry, (I0) Iake States Forest
ExperLment Station, (ff) Worth Central Region, U. S. Forest, $enrice,
(12) forest Products laboratory, and (f3) the Internatlonal Cmnlttee on
Forest Insects and Diseases (2 members - one entonologist and one patholo-
Stst). These members represent not only thelr agenciee but, also the
eubJect-matter flelds of silvieulture, geneticsr pathologyr entomologyt
and wood technology. Counrittee nenbers serve !-year overlapping terno;
hal,f of the group ls appointed every 2 years.

The Co&ud.ttee has three offleere. The chairman ard vice-
chairman are eleeted for Z-year terms" The executive secretary is a
pernanent officer"

The Comritteens work is aecolnplished through four types of
aetivity; (1) subeorunittee activities, (2) regional tree improvenent
conferences, (3) Committee meetings, ana (4) a newsletter.

SUBCOMMITTEE ACTffITTE$

Shortly after the Le,ke States Forest Tree Inprovement Conudttee
was established in 1953 the following fotrr subcomnittees were appoi-nted:
bibliograprtry and directoryu tree and stand selections, seed colleetion
zerres, and projeets for study. The general purpose of these subcotmittees
was to develop recommendations and prepare reports in their specific .

fields for the inforrnation and guidance of workers in those fj,elds.

Ttre e compiled an annotated. list of
forest tree in d by authors or agencies in
tbe Lake $tates, or by others if pertaining to fsreet tree species grorring
in the Iske States. Thi,s report was publlshed by the University of
Michigan in 1956.* A second original funetion of this subcmittee -
to prepare a directory of rEorkers and ageneies engaged in forest tree
i-mpnovement work in the regi-on - H:&e dropped when it nas learned that an
S.A.F. eomittee was developing a national directory of thls nature,

*See list of referenees at, end of thi* report.
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The aubeonnl-ttee on tree and stand gelections had as lts objective
to asseable and make available the best-lsrown criterla for selecting supcrlc
forest trces and stands in the Iake States. The prrpose of the final report
was to put this information into elear and sinple language so that fleld-
tsen unaequai-nted with technical geneties tems eould follow and uge the deg-
eriptS.ons" f,his report iras published by the Lake States Forest Experineat
Station Ln \956.

The seed colleetion zo subcomittee vEas charged wi.th developing
seed eolleetion zones for the Lake States upon the basis of some readiJ;1
available clisatic data" Thls was considered a first step toward forest
tree seed eert,ification for the region. A report outlini-ng proposed secd
eollection Eones was published during 1957 by the Hichlgan Consernation
Department.

The subcmnitbee on,.projects for attempted to aseepble a
list of forest trce improvement projects needing study and to rate then on
a scal-e of priority and eosts or funde required" After the eubco@ltteo
started to firnetion, howevere several collegiate institutisns ln the regioa
began forest geneties i-nstruction and research and other agencj-es aleo added
or expandcd programs. It was decided, therefore, to discharge the sub-
cmittee and reeonstitute it upon a different bagis.

ginee the appoi-ntnent of the origlnal four sulsowl-ttees (all of
wtrich will have been discharged by the close of 1957), three additional
subcomitt,ees have been establlshed and are current\r active. 11*o of these
were appointed only this surmer.

The subeonm{ttee for
ning (nnCAP) rras appointed i:r I
and rnakc reconnendations to the Csrnrittee concerning pnojects under way
or recomnpnded for etudy in the field of forest tree i-npnovenent. This sub-
comittee is the eueeessor of the Arojeete for study group. Currently the
subcowttttee is eoneerned with developing and aeseqbling bricf srruaries of
forest tree improvement research projects under way in the region. Tbig
probably t{iIl be done in co-operati.on w'ith the Forest Genetics Research
Foundation,

The forest tree seed eertificatioq subeomittee, recently appolnted,
has as its object to explore needs for and suggest and reeomnend means of
ueetJ-ng the needs in tree seed eertifieation. It represents a furbher step
in the work earried out by the seed collection zone subcommLttee.

The Eubemrittee for rq&Ls'bration and narking of selections, also
recently appointed, has as lts thode
of registering and rrnarking tree and stand seleetions aad to suggest and
recoannend proeedures 

"

NEGIONAL TREE IUPROVEMEHT COMFERENCES

The Ieke States Forest Tree Improvenent Comittee was brought
lnto being in April l-.953 at the Lake States Forest Geneti"cs Csnference.hcld
in Eagle Biver, His " 

. 
One of the mandates to the eomittee was to conduct

nannual or periodicr regional conferenceso
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These eonferences provide an opportr:nity (t) for those engaged in
forest tree improvenent researeh to report briefly on what they have donc
and what they have learned, (2) for thosc interested to learrr the status of
aueh researeh in the Lake States and in other regions, (l) for intereEtcd
people to point out problens needing studyr'and (4) for dcnongtrationE and
cxaminations of forest 1p66 improvenent l,rork in thc field.

Cormittee senti-aent favoured bicnnial eonforencos. ^Aecordingly,the Second Lake $tates Forest Tree Inpnovement Conferenco sas condueted L[
WiEeonsin Rapids, His., in Arrgust 1955. Registercd attendancc uas J2 as
eompared to 5? at the flrst eonfcrencc, $ow the Third Iake States Forcst
Trcc Inpnovenent Conferonce is scheduled for $eptcnber 17 and 18, Lg57r
at fhe University of l{innesotars !$olth Central Sehool of Agriculture at
Grand Eapids, Mlnn. A record attcndaneo is antieipated.

I rq"*F xrsrrlles ' '

, l{uch of the Comltteets rork is done by eorrespondance aad
thrq€h.the, aubcomttteea. However, two or three neetlngs uaually are
lre1d between the regional conferences. At these times the Comittee (1)
revi-ews and approrres activitles and reports of the subconnittees a,nd
plans for regional confereneese (2) considers suggestions for new lines
of romrk, and (3) conduets other neeessary busi:ress.

BE}tr}I.EMEB

Onee or twice a year, between Cormittee meetings and regional
conferences, the Ccmrnittee publiehes a newsletter, Trebredinews. It eon-
tains eument, brief reports on subcourrLttee aetivities, work of the
nember organizatioas, and tree improvement activities ln other regions
and eountries, and announcements of neetings. Preparatlon of the news-
letter is rotated among the Con:nittee members.

PUBIJCA?IO}F

So far, five publications have been issued by member ageneles
for the Lake $tates Forest Tree Improvenent Connittee. ltwo are pnoeeed-
lngs of regional eonferences, and three are subcomittee reports. A ltst
of these publieations appears at the end of this paFer.

CONCLUSION

The various Coenittee aetivities all eontrlbute to the firlflll-
raent of its major prrpose - to encourage and co-ordinate forest tree
improvement aetivitLes in the la,ke gtates. The work of the Connlttee has
been characterized by an excellent splrit of co-operation and goodrrill
a&ong lts members " Apprently' all realize that the nost rapid, Sret sound
progress possible is needed in'this relatively new and important field,
and that blir prlling together this can be achieved with rortual benefit.
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RIPORT T0 COMlv'lf TTEE 0IT FOREST TREE BREEDING

SOT,IE EFTECTS OF LIGHT ON THE GROT,IT}I
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$OME EFFMTS OF IIOIIT OII THE CAO}TTH OF CMTAI}I HOOI} $PECIES

1. Sffect of photoperiod on growbh of Caragana arborescens seedlinEs.

Caragalg arborescens seed was planted in the greenhouse under
'natr.rral aayligfrt -and daylengCh on Deeenber I9e 1956. gn Jarruary 195
1957 seedlings were tqansferred to five dj-fferent photoperiods at a
constant temperature of 20'C. fhe photoperiod conditions were as
follows I

A - Natural daylight and daylength, nean photoperiod 12.5 hours (ex-
eluding twilight).

-ts - I hours natural daylight of low intensity, approxlnately 800-1000
f/cr 16 hours dark.

0 - S hours daylight, as in B, plus 4 hours at 25 t/c at ineandeeeent
light, 12 hours dark.

D - I hours daylight as ln B, plus I hours of 25 t/e of lncandeeeent
J.lght, I hours dark.

E - I hours daylight as in B, plus 16 hours of 25 f/c of ineandeseent
light, no dark period.

Height of the shoots was measured periodically and. the data
are presented in the follow'ing table.

I
I tleight in em. (E p"" plant)

Treatment (U7 days)

Date
Age

(aays) AI
I
I
i

*19 Jan.
12 Feb.
16 !4ar.
20 Apr.
20 lfay
5 Jwre

53
85

L20
150
168

1.5
3.3
2.1+
2.9
3.1+
8.8

1.8
5.7
6.2
8.9
9.8

10.0

2.0
7.5

10.7
]-2.9
L2.7
1&.0

1.4 1.9
10.5 rL.6
L3.6 23.O
21.2 39.O
32.L 52.8
32.7 57.2

*Begi-nning of treatruent

I
I
I
I

At the end of the treatnent period pJ-anto were harvested and
dry welghts deternined as follows.
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Dry ideight in grane
lbeatnent

(E p"" plant)

I
I

flhootg
Roots
Total

0.59
o"7g
L.37

0.86
0"88
L.74

r.29
1,13
2.1t2

r1,ze
0.84
2.60

2.64
1.08
3.72

I
t
I
I
I
I

I
I
I
I
I

'\, Iong photoperiods definitely increase both stem elongation and
total producllon of dry matter. Continuous light of lor* intensity pno-
dueed no gbvlous growbh abnormal-ities.

2. Effeet of eor$-,iTruous lieht on grolrbh of .

P1aui\ were grown in the greenhouse under the following light
eonditlons.

A - Hatural dayHght and daylength.

B - Natural dayllght plus eontinuoue iilunination of 2J f/c of incandes-
eent light (nim'iwnur continuous light 25 t/c.)

C - Natural daylight plua eontlnuoue illr:nlnation 95O t/e of standatd
eool white fluoreseent light plus 50 t/c of Lncandeseent light (nfnf-
mm continuous lieht 10O0 f/c).

Buring most of the year the temperatur"e was held at 20oe con-
tinuous but durlng midsumnrer this tenperature rdas exceeded for part of
some days.

1. CgrggeE&jlq_borescens

Plant l{eight in em, (f pur plant)

lbeatment
&

Date Age
(days)

5wY5o
16 Jrrne
t Sept.
9 Jwr" 57

24 Feb.
9 June

0
h2

L27
2h9
295
400

$eed
9.1

40.8
52.3
55.4
63.9

soHn

7"1
3r.2

104.4
L33.9
Ll+3.4

6.7
IA.6

].25.2
l.l+1.7
152.9

I
I

Pl€nts under treatment B and C beeame too taII for the space
available under light panels and suffered tip damage in some instanees.
One plant under Treatment G flor'rered April 14 and another under the same
treatnent May 9.

I
I
I



2. Betula lutea

0-3.

height in cm. (T per plant)

Treatnent
AB

Plant

Age
(days)

5 way 56
6 $ept,
L2 Jart. 57
2 Mar.
9 June

0
L24
252
3$t
4oo

29.9
27.3
30.0
30.0

$eed sown
19"?
62.7
97.?

116.5

33.9
95.5
gg.5
9b.3

P1ants in Treatments B and G suffered some neehanleaL danage
fron light panels.

3. Betnla paprrrifera
Plant

Age
(a*y")

height in em. (E pu"

Date

pLant)

Treatdnent
B

59.3
gr.6
93.O

100.1

$eed sown
55.6

L23.9
L57.5
J:62.5

U6,,2
97.2

102.9
L05.0

0
i.41
253
301
406

t
I
I
I
I
I
I
I
I
I
I
t
I
I
I
I
I
I
I

5 ttt^y 5A
2J $ept"
L3 Jm,. 57
2 Mar.
15 Jme

4. Picea glauca

Date

height in em. (I per plant)

Treatment
AB

Plant

Age

(aays)

9 sby 56
15 Oet.
L3 Jaa. 57
J Mar.
7 Apn.
20 !{ay
17 June
11 Jrt.ly

L59
249
2g$
333
376
414
l+38

4.4
5.4
5.3
5.Lr
5.5
5.6
6.2

$eed sovnr
2-r
3.7
4.4
5.8
9.5

10.5
10.9

l.o
1.8
3.9
6.9
8.8

lr.0
L3.3



Date Age
(aay")

0-4.

Dry welght in gS. (E p"" pJant)

Treatnent
B

Total $hoots Roots Total
llv

Shoots Roots Tota1
A

$hoots Boots

9y*Y 5a
15 Oet.
2l &wrc 57

0
L59
l+I8

Seed aown
o.o? 0.04 o.rl
O.99 9.35 I.3l+ 3.39 L.g8 5.37

5. Plcea nariana

Date

height ln en. (f p.r plant)Plant

Age
(daye)

lbeatment
AB

9wY5a
17 Oet.
26 $eL.
2'l ocL.
19 Jan. 57
20 Jan.
9 Mar.
7 Apn.
20 l{ay
22 June

Seed sown

I.'l
::
3.8
7.7

IT.5
Lg.2
26.4

t
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

0
161
17o
1?1
2l+5
244
304
333
376
419

u:3

7.r

;.;
'1.2
7.3
9.0

.:
1.4

7.1
L3.5
16.4
22.6
35.3

Date Age
(aays)

Dry weight in gm.

A
$hoots Roots Total

(f per plant)

Treatnent
B

$hootg Roots Total Shoots Boots Tota1

9wy 56
17 Oet.
26 Oet.
22 Jwre

0.04 0.02 0.05

Q.32 O.3L Q.63

Seed sown

0.03 0.02 0.05
r.rl 0.36 l.hT

0
151
170

57 h19

....!-

0.02 0.03 0.05
rL.3o 7.$5 19.15
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6. Picea ables

Date

Plant height ln em. (E pt" plant)

treatnent
AB

age
(4"y")

3L6
357
3sl
1423

I
I
t
I
I
I
I

19 May 56
28 Oct.
I Nov,
2A Jan. 57 zhb
10 Mar.
20 Apr.
20 Hay
25 Jvne

$eed sordn

1.8 2.6
0.7

1.8 h.7 1,4
2.O 7.6 3.1+
2.0 11.6 6.1
2.L 16.0 7.6
2.L r9.7 8.8

0
l:62
L66

Dry weight 5-n gm. (I p." plant)

Date Age tbeatment
(a*;ra) A B c

$hoots Roots Total $hsots Roots Total $hoots Rosts Total

Seed sownL9 Vtay 56 0
28 oet. 162 0.04 0;05 0.og 0.06 0.04 0.10
1 Nov. L66 O.O5 O.O4 O.Og
25 Jwrc 57 P3 0.08 O.14 O.22 L.l+g O.73 2.22

I
I
t
t
t
I
I
I

Conti-nuous light, at the higher intensi-ty produced no obvi-ous
abnor"malities although it appears to have inhibited stem elongation
in Betula and possibly in Picea abies and !. E@1, All the Picea
apecies show rnore branching under the higher intensity conti.nuous light.
Shere data are available it is obvious the dry natter accunulation was
greatly increased under high intensity continuous Iight. Continuous
light of even low i-ntensity might be a valuable tool in produci,ng rapid
growLh of potentially valuable stock.
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FOBEST TBEE IHPH,OIMUENT RESEANCH IN SISCOEF}IN

The University of Hisconsin in co-operation w'ith the hlisconstn
Conservation Depar{nent undertook a program ln forest tree improvement in
..Iuly of 1948" The general objective of the progran waa for the improvenent
of the genetic qriatity of the forest tree plantlng stock used in Wisconsin
reforestatlon. The program has been develo.ped along three general linos.
They are:

I. Seleetions and testing of superior forest tree specieo

2. Hybridization studies

3. $peclalized studles on sueh pnoblems as vegetative
propagation, flower i.nduction, establlshnent and
naintenance of forest tree seed orchards, etc.

To date, over 360 lndividual tree selections have been made, however, not,
all of these represent plus tree selectlons. Many of the individual tree
seleetions have been used to provide stock for progeny tests and as parent
stock for forest tree seed orchards to be establlshed.

$pecles of interest inelude red, white, and jack pine, white and
black spruee, and some balsam flr. In addition, some lndividual tree
selections have been made for trernbling and large-toothed aspen, and several
birch poprrlation eollections have been aequired.

An attempt has been made to build up a collection of breeding
naterial for future research. fncluded in the eollection are some twenty
speeies of @, five speeies of @!4o six species of &93, three specles
of $!99, and three epeeies of Betula. Bepresentative samples of all this
material are being grown in breeding collecti-on areas in several locatione
throughout the state.

Appnoxi*nately 1001000 trees frm open-pollinated seed from in-
dividual trees or selected areas are now involved in progeny and provenanee
t,ests. The trials are composed of 36 and, 64 lree plots replicated 2 or 3
tfunes within a trial. flre trials are then replieated on 2 or 3 different
sites in eentral and northern Wiseonsin. Ferj.odic survival eor:nts, grovrbh
reeord,s, and other obsenratisns will be rnade on the areas. Certain
pro\renallces or indlvidual tree selections which prove to be superior to
others in the test will be used as seed sources for future reforestatioa
work and as parent stoek for seed onchards.

Controll-ed pollinatiorts have been performed during the Jrears as
ti-ner personnel and flowering on the pines peruritted. The rnajcrity of these
pollinations have been uade on red pine. Although some work has aleo been
d,one udth jaek pine, Austria pine, and white and l{orway spruce. Both irrtra-
and inter-speclfie crosses have been attempted, ResuJ.ts to date have been
rather poor. Many eones have been lost due to inseet damage. I{o inter-
speeifie erosses have to date yielded seed, A snall scale self-compatibility
test with red pine has been in progress for several- years.

The objeet of several of the speeialized studies is to provide
infornation of value for the systenatie developrent and nanagement of a
netr+ork of forest tree seed orchards. In addition, a nr:nber of the studies
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wiJ-l yield data of value in the pursult of other phases of the tree breeding
research.

All of the flower induetion studies to date have involved the use of
meehanieal- means" Girdling (Uotfr semi-eircular and spiral), strangling, root
prunlng, defoliatlon, and phloem inversions have been used on differeni age
classes of red pine. The results have been variable. The splral girdle gave
the greatest iumediate floweri:rg response in teras of nrrmberi of uottr eale and
female floi.lers" This treatment also eaused the greatest darnage to the treated
trees, resulting in the death of the terninal portions of branch tips. The
semi-eireular girdle gave inereased flouering and dld not noticeably injure
the growing erovrn.

Strangulationn as expectecl r,rras slow to respond, but as the trees
grew and began to strangre themselves, flowering increased.

Root pruning did cause inereased. flowering on already flowering
naterial and inLtiated fLowering on non-flouering trees.

Most phloem inversions failed to grow, however the few inversions
whieh did take did not stj-nulate or initiate flowering on 8-12 Srear ofd red
pj.ne. The number of trees whi-eh survived r^ras small, hence these resulte
should not be eoneidered conelusi-ve.
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The techniques for fiefd grafting of red plne
suffieiently to allow for their widespread application
of a network of forest tree geed orchards in Uisconsin.

have been developed
in the establistrnent

The grafting is done in the early spr5-ng before new shoot grolrbh
begins. Stored or freshly collected seions are used. hior to grafbing,
the scions are dipped in a 25fi solution of liquid latex and allowed to dry.
This antldesiecant helps to carry the scion over the first few weeks whil6
the eallus tissues are forrned. A veneer graft is used. Grafti-ng suecesa
ranged from 5 to 10OS dependlng on seion Iots, hovrever, the averige percent
of grafts to ntakerr r*as about 658,

Greentrouse grafting has been continued however the percent of
successful grafts here rtras about 35S, Various species of Plnus were used
as understoek to determine graftibitity as roell as for studies to deter"nine
wrderstoek influenee on the stlmulation of precocious flowering.

Vegetative propagation by meana of rooted cuttings has been
attempted. Spring Itplantedtt cuttings taken fron 2-2 red pines several weeks
prior to ltplantingtf gave as high as 25fi rooting. Ttre Ameriean Chenical
Companyts experimental powder llootone #1O4 gave rootirrg of 25fi after 1? weeks
in out-of-doors eutti-ng beds" Hhen a seeond replieated bed of cuttings bras
allowed to over-winter and the trial was read aiter 5{ roeeks, rooting had
dropped lo ]-.gft.

Air layering of red, white, jack, and $cots pine yielded no rooted
branches. The treatments were appried in rate June and ear\r July. ThiE
undoubtedly was too late in the growing season and better results would cer-tainly be expeeted provided the treatments could be applied earlier in the
spring, prior to bud break.
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Dormant vegetative bud pri:nordia, forued at the base of each needle
fasciele in E@9,, can be sti-uxulated into growLh by injury or removal of
the distal portion of the branch" When the tip is removed or inJured, an
abundance of snall branebes or scions are produced by growth of the latent
bude. Thus it is possible to produce large numbers of scions for increaslng
selected genotypes by grafting.

Branch-tip clipping trlals vr€re earried out in northern }lLsconsin
on nlne-year-old plantation red pd-ne. Hben the treatnent was applied prior
to the thid r*eek in JuIy, the bud pri-uordia r*ere sufficiently sti-Eulated
and had. enough growing season renainlng aftbr treatnent to foru good scione.
These seions uere large enough at the end of the growing season to be used
for grafting the follorlng Aprll. As few as one and as eany as forty brrds
were sti-nulated into growbh on a single elipped terntnal.

The first of the forest tree seed orchards to be established in
Ulsconsin was set out on an abandoned field in the Kettle Moraine $tate
Forest near Eag1e, Uisconsin i.n Aprl1 of L955. nabbit demage to nany of the
treee csnsi.derab\r reduced the nunber of live etens. Additlonal trees wer€
added to the original planting ln the sprlng of L957. Ueasures have been
taken t,o protect the trees fron firrbher rodent damage. Field grafting yrae

also earrled out for seed orchard purposes durlng the spring of L957.

Cone erop prediction suryeJrs as well aa eone picking ti-me etudles
have been conducted. The information gathered has been nade available to
the t{isconsj-a Conservation Departnent to assist then in plannlng their eone
buying progra.Ers. Data is also being acer:mulated relative to the eyclie
nature of flowering of red pinec i

The Verified Foregt Tree Seed pnogrars which was initiated ia
Hovember of Lg56 by the Wisconsin Consetration Department in co-operatlon
with the foreet tree i-mprovement prograrn has already been discussed.

A new investigation has been undertaken for several populations
of red pJ.ne which show a high degree of basal forklng. Several nntant red
pines have been for:nd including a prostrate bustry typer a lrsnakeF t;rpe
whieh hae a tendeney to form very few side branches, and a faatigate type
which hag short, fine, acutely-engled branches. These types are being
vegetatively propagated and studles to deternine their genetie nake-up
are planned.



I
T

I
I
I
I
I
I
I
I
I
I
I
I
I
t
t
I
I

Q.

$PRUCE CONE AND I}TSECT PROBLE1VIS

PAPER PRE$ENTED

hrr.

W"H. CRAM

Forest NurserY Station

Experlmental Farms $ervice

Canada Departnent of Agriculture

Indian Head

Sas ka tcheqan
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$PRUCE CONE AND SEED INSECT PEOruM{S

Inseets have proven a serious pnoblen in the spruce breedilg pno-
gran at the Forest $tnsery $tation, Indian Head, $askatchewan.

Controlled pollinations to evaluate the eeJ-f- and eroes-conpatlbil-
ity of selections of Colorado spruce.(Pieeq pu{rsens) were dlstorte$-by an
lnfestatlon of the spruce cone worru (Dforvctiia.reniculelJa (Grote)). The
seed crop of Colorado spruce tdas essentially destroyed by inaects ln 1956.
Iarge nrrnbers of the nale flowers l'rere destroyed in late Hay by larvae of
Owlet moth (Epi-aeuxls .sp.). Trrenty-five percent of the fenale flcnrer blrde
were destroyea Uy larvae of the spruce budwors (Chorietoneura firnLferana
Clen.) in earty June. fn additlo;, 76 of the d s-
and self-poll5natfons) were danaged or destroyed by larvae of the Epnree
eonc worn and to a Lesser extent by larvae of the spruce seedtmrn
(Iasp@ffiesia yolurgana Kft.) .

(Se are deeply indebted to Mr. B. Prentice and his staff of the
Forest Eiology Iaboratory at Hlnnlpeg for identification of the above
inaects).

The potentiality, of seven pestieldes for the spnuce eonc and
seed i.nsects, was investigated in 1956 with the agsistance of Mr. L.O.T.
Peterson, Entmologist. Female eones of two trees of white spruee
(pi-cca ef'aues) were isolated in bhe bud stage by 35 sausage easing bage.
The isolated flor*ers were artificially pollinated with.nixed pollen to
ensure eone get. Five series of seven insecticides were applied a week
Iater to the fertilized eones. The rnature cones were eLassified as to
Lnseet infestation by Mr. Peterson witti'the results listed below.

Percentage of Insect Infested Coneg of lnlhite Spnuce

Following geven Inseoticidal Treatments*

I
$eries D"D"T" Malathlon Stareh Ltndane Endrin Benexane

l&ethox-
ychlor

I
I
I

(na*ed)

I
2
3
h
5

(%)

29.3
27.6
23.r
11 .o
20.0

(s)

40.0
28.3
24"5
7.0
0.0?

$)
29.6
28.1
25.o
16.0
0.0?

$T

30.4
2I.l+
20"0
15 "o
0.o?

G)

,3.3
22.7
L5.4
12.0
o"o?

(s)

29.4
23.8
t7 "9
12'1
IL.I

(fi)

26,,L
l.6.7
16.1
L4.3
11.8

t
Heans
&neraI
Heighted

2l+.5
24.5

20.0
2l+"9

Lg.7
2l+.6

L7 "42r.7
L6.?
20.8

18.9
1g.g

17,0
1?.0

I
I

'*Insectieides applied as 5F dust with starch (exeept 2S Enartn preparate)
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Tlro above results denonstrated no naterlal cqltrol and strggested
that inseetlcides nust be applied ln the pre-bloom etage ts be effective.
trt would also appear that egge of the predoninant inseet, the apruee seed-

, wormr nere ovipoeited elther in the flovrer bud or closed-cone etage.9.q.

Subsoquent investigations, for the control of insects haiuful to
* the production of spruce seed, were conducted Ln 1957. Three lneectieldes
.* ffiF applled at various concentrations and n$sbures to isolated fl,oers and
"'. conea both before aad afber polllnatlona. Begrettably the resuJ.ts r.cnaln

to be sumnarized.

Hevertheless the qbove presentation should denonstrate thc need
for further research to cqrtrol insects which attack spruce florcrs, cones
and seed.
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A. Beclarulth Dept" of Land.s and. Forests,
Southern Research Statlon,

f MaPleo Ontarlo.

I A "J. Carmichael Dept " of Land.s and Forests,
I Ontario Tree Seed Plant,

Angusr Ontario.

I L, Choutnard Faculty of Land. Surveylng and- Forestry,
I Lava1 Unlverslty,

Quebec, P.Q"

I W.H. Cram Forest Nursery Station,
Canada Dept" of Agriculture,
Experimental Farms Servi-ce,

I fndj-an Heado Saskatehewan"

B.v$. Dance Dlvlsion of Forest Biology,
Canada Dept. of Agriculture,

I Southern Research Statlon,
Maplee Ontarlo.

I J.Lo Farrar School of Forestry,
Universlty of Toronto,
Torontop 0ntario.

r D.P. Fowler Dept. of Land.s and Forests,
Southern Research Station,
MaP1e, Ontarlo "

t
D.A. Fraser" Petawawa Forest Experlment Station,

ForestrY Branch,
I .tf;333r?:5j; of Northern Affalrs and Natlonal

Chalk Rlver, Ontarlo.

t C. Heimburger Dept. of Lands and. Forests,
Southern Research Statlon,
MaPler Ontario.

I M.J. Holst Petawawa Forest Experlment $tati-on,
ForestrY Branch,

I ."fi:*A*?331; of Northenn Affalrs and National

Chalk Rtver, Ontarlo.

I

I

I
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A.W.S. Hunter

A.H. Hutchinson

A.P, Leslle
CHAI R}IAN

H.G. MacGillivray

R.J. Moore

A.L. 0rr Ewlng

R. Pornerleau

W.A. Porter

E.C . Smi th

C.R. Sulllvan

Horti culture Dlvl si on,
Experlmenrtal Farms $ervlce,
Canada Dept. of Agrieulture,
0ttavra, Ontario.

Dept. of Biology and Botany,
Universi ty of British Col.u-nrhisr
Vancouver, B.C.

Divisi on of Research,
Southern Research Station,
Dept. of Lands and Forests,
Map1e r Ontarlo.

Forestry Branch,
Dept. of Northern Affalrs and Natlonal Resources
Frederi cton,
New Brr.:.nswi ck.

Divlslon of Botany and Plant Pathology,
Canada Dept. of Agriculture,
0ttalrya, Ontario.

Research Dlvisl on,
B.C. Forest Servlco,
Vietorial B.C,

Division of Forest Blology,
Canacla Dept. of Agriculture,
c/o School of Forestry,
Laval Universlty,
lliraha^ P {l

ruLL/!-va I Os,a

Divislon of Forest Blology,
Canada Dept. of Agrleulture,
4Og Federal Bul1dlng,
Vlctoriae B.C.

Acadia University,
V.iolf evi 11e , Nova Scotla .

Forest Insect Laboratory,
Dlvislon of Forest Biology,
Canada Dept. of Agriculture,
Sault Ste. Marle, Ontario.
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H.S.D. Swan Vfood.lands Research Dlvisi on,
Pulp and Paper Research Instltute of Canada,
3420 Unlverslty St.,
Montreal 2. , P.Q.

Petawawa Forest Experlment Statlon,
Forestry Branch,
Canada Dept, of Northern Affairs and. National

Resources,
Chalk River, Ontario.

I B;H;,ff*r""


