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ABSTRACT 

F actors a f f ect natural whi t e  spruce re generat i on on art i f i-

cia l l y  prep ared see d6eds in mature wh i t e  spruce - tremb l ing  aspen st ands on 

fresh to ,\le t c l ay l oam so i l s  h ave been stud ied a t  the Rid ing Mounta in 

Forest imental  Area in Man i t oba f or t he p ast t vlenty years . Resu l ts 

showed that  we a t he r ,  

and anima l s  p l ayed 

see dbe d ,  l i t t er ,  crown c over, sit e ,  l e sser ve ge t a t ion, 

t ant ro l e s  in the germ inat ion, e arl y surviva l and 

o f  wh i t e  spruce . It was apparent from the se resu l ts that  she l t er-

,\load cut t  in ac \.vit h  the ion o f  mineral so i l  see dbeds 

on  the  fresh t o  mo ist s i t e s  us a bul l d ozer and straight b l ade c an be  

used t o  create  cond i t ions su i t a b l e  f or the est abl islli!1ent o f  natural whit e 

spruce  re i on. 
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FACTORS AFFECTING NATURAL WHITE SPRUCE RE

GENERATION ON PREPARED SEEDBEDS AT THE RIDING 

MOUNTAIN FOREST EXPERIMENTAL AREA. MANITOBA 

by  

R .1'1. �yaldronl 

INTRODUcrION 

E ar re i on surve ys  in Hanitoba and S as katchewan showed 

that wh ite s pruce (P icea  (Hoench) Vo s s )  was  not pre sent in suf f i -

c ient iti e s  in e ithe r  cut- over or burned -ove r  mixed \vh ite s p ruc e -

trembl aspen (Populus s Hichx . )  s tands to form future vvell-
? 3 4 � 

stocked stands�' , ,J ( Candy 19 51) . Sub s equent r e s earch ind i cated that 

the s c ar c  o f  wh ite s pruce r e ge nerat ion w a s  attr ibutable t o  lack o f  s e e d -

bed s  suitable for i on and e arly survival and to the pre sence o f  

s evere ve getative c ompetition ( Bedell 19 4 8; Phelp s 19 48; RO'ive 19 5 5 ) . S ince  

the e ar 1 940's the Department o f  Fore stry and Rural Development has been 

the s il v i c s  and e cology of ,<vh ite s pruce at the Rid ing Hounta in 

Forest  imental Area  in Hanitoba w ith icular i s  on the d e -

vel o f  natural r e generation on art i f i c i al prepared s eedbed s . Th i s  

report br t 

O f f icer , 
S askatche,;,'an 

the r e sults of the s e  studie s. 

o f  Fore stry and Rur al Devel 
�Yinnipe g, Hanitoba .  

, Hanitoba-

ike, R . T. 19 2 6. Inve st  ion of  cut- over t imbe r  s ale s. Canada ,  Dep t. 
o f  the Inter ior , Fore Branc h ,  Unpubli sh e d  MS . 

s t ,  A.L. 1 9 3 7. o n  survey o f  cut- ove r  lands 1 9 36  - - Carrot 
River , Saskatche'ivan . Canada , t. H ines and Re sour ce s ,  Land s ,  P arks and 
F or e sts  Branch , Dam . For. S e r.,  i shed MS. 

s ,  .il . 19 3 8. Growth and ion of ,vh ite s p ruce on cut- ove r  
i n  northern Saskatchewan. Canada ,  t .  area s  o f  The P a s  Lumbe r  

Mine s and Re s our ce s , Land s ,  P arks and Fore sts Branc h ,  Dam. For. Ser.,  
i she d £VIS.  

s ,  V .il .  1 9 40 . Cut- over and burned - o ve r  'ivh ite s pruce lands , northern 
S a skatchewan surve y ,  19 3 8 . Canada,  M ine s and Resour c e s , Land s , 
Parks and Forests  Branc h , Dom. F or. Ser. , U npubli shed l'lS . 
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DESCRIPTION OF THE AREA 

The forest experimental area is located \,;;ithin the 

l'lountain Nat ional Park approx 1 miles st g. The 

�nental are , 25 s mil s in area, is situated 

st longitude 45 latitude lies levation 0 

to feet mean sea level. 
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F i gure 1. He de
on a fre sh site . 

. 1 8a )  Section of the Boreal  F orest of Canada (Rowe 1 959 ) ,  

is characterized mixedwood stands of "lvhite spruce and trembl 

on the fre sh and moderate mo ist sites and white spruce and 

balsam pop l ar L . )  on the moist sites . The very moist 

and wet sites are tre e l ess. 

In the mixed stands the aspen or after fire; it is e ven-

and approx 1 20 years o l d . 'ilhite spruce is uneven-

with the o l d est tre es same age the aspen. White birch a 

ack spruce . ) BSP.) , balsam fir 

) phIL), L amb.) are scat-

the stands. dominant unders type is hazel 

igure 3 ) . 

ica l  orest 
1 0  

ment on the var ious sites are 

1 
tinent stand data 

horizon desi 

ion, and soil He deve 

in 4. An actual 

1. 
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3. 

ical undisturbed \vhite s p ruce-trembl aspen 
s tand on a fres h  site  at the Mountain Fores t  

a fre 

imen t al Area. 

s i t e. Haz e l  in 
summe r . 

4 

under  
open , hardivoo d  s tand on  

fore was cut the 
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i gure 5 .  

forest and terra in 

st i s  c anaden s i s  . ) Beauv . )  devel-----""----
c l ear cutt  on a mo i st site . 

i le i c t  the occurrenc e  and relat ive ance 

of various forest cover and sit s is shmvn in F 6 .  

t o  o 

t 

t ors  

to  

t t er 

METHODS 

I I  for brief descr 

1 9 4 0  and 1 9 6 2  to obt a in informat ion on f a c-

and o f  i t e  spruce re-

u sed t o  create smal l  p l o t s  t o  s 

L a ter, an Athen s  

gure 9 )  \Vere u sed t o  

studies init iated 

seedbed, seasonal  period ici o f  seed-

s on th ion o f  ite 

undertaken to  infor-

ion o f  spruce seed. 
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F 

Dat a  

7 .  Trac t or-dra,,;;n Athens d is c  
p I  

the e f fe c t s  o f  individual  f a c t o r s  o n  ,,;;h i t e  spruce 

re ion ",Jere usual l y  ava i l ab l e  from a numbe r  o f  s tudie s. s enta-

t ive resul t s  h ave been s e l e c t e d  t o  i l l us t rat f ind 

S ta t i s t ical  t e s t s  o f  s i c ance h ave not been to evaluate the 

data as  mo s t  of  the s tudies  do  not l end t hemse l ve s  to  t hi s  t yp e  of ana l ys i s . 

In add i t  i t  w a s  not p o s s i b l e  t o  evaluate  the e f fec t s  o f  a l l o r  any f a c -

t or s  s imu l t aneous 

Factors affecting gerlllination 

( 1 )  \.Jeather 

On miner a l  s o i l  seedbeds more than 90 per  cent of ion 

o c curred dur June and , and of t h i s  mor e  t han 75 pe r cent o c curred 

dur June (Tab l e  1 ) .  l it t l e ion o ccurred dur In 

1 95 1  ion wa s de unt il Jul y  and t as a r e s u l t o f  be l ow 

8 



F 8. Disced seedbeds . 

F 9 .  see dbeds . 
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normal a ir rature s dur the spr 19 5 3 ) . Germinat ion may be 

unt il autumn or even cint il the foll season in years 

(8 3)  
11 

. 

Variat ions in micro - clima t e  also a f f e c t  ion . Because 

of extreme soil surface ion may be del on burned 

seedbeds .  In one s 9 0  p er cent o f  the  s on  und i s-

turbe d  and mineral so il se edbe d s  

1 8  p e r  c ent o n  b urne d  seedbe d s. 

( 2 )  S e edbed 

Germinat ion \Vas i 

und isturbed seedbe d s  

on 

Und er 

on burned t han on mineral so il 

mid t a s  t o  

seedbed s than on 

ial canopy i on ,va s  

\Vas h i  

o n  m ineral s o il than on burned seedbeds. In , mixed mineral-soil-

humus seedbe d s  gave interme d ia t e  result s .  

On manually mineral soil seedbe d s  rminat i on ,vas 

found t o  be on a level surface on a r one foot  h i  and one 

f oot \Vide e 3 ) . On rid ge s st  on north- fac 

slope s, intermed iat e on e ast- and south- fac s and lowest  on ,>;est-

f ac s On mechan i cally 

on than on 

s were rec orded over a 

mineral soil,  7 3  on d i sced  m ineral 

( S  

( L i t t er 

mineral so il seedbeds i on 

In one s a t ot al o f  716 

p er iod; these were on seal 

3 on i sturbed l i t t er 

On the lvlount ain Forest  imental Area ,  seed  d 

sal is a t  max 

i s  f ollmved a spen and spru c e  i t t er 

month and in O c tober 

i t e  spruce s tand t 1/32-

cent o f  the co vered th one- e a f  

• J . S. 19 58 . V iable white 
Northern A f f a irs and 

Di v. , i shed H8 . 

10 

f irst two weeks o f  t ember and 

lat t er o f  the 

i t terfall in a 

spruce litter and 5 0  per 

ickne s s  a spen 19 

seed in humu s C anada, 
source s, F ore s  Branch ,  F or .  Re s .  



TABLE l. SEASONAL DISTRIBUTION OF HHITE SPRUCE GEIDHNAi"JTS ON IHNERAL 
SOIL SEE DBEDS"; 

Sea sonal dis t ribution o f  germinant s  - per cent 

,i:1onth 
Unwe 

19 51 19 5 2  19 5 3  19 5 6  average 

June 8 100 7 5  8 6  6 7  

Jul y  71 0 2 5  1 3  2 7  

t 18 0 0 2 5 

3 0 0 1 

Basis: number o f  
1 

-J<Da t a  from Studie s 5 and 7.  "Studie s" are lis t ed in I I . 

TABLE 2 .  EFFE CT OF SEEDBED lvlEDH1H ON THE GEIDUNATION OF l.fHITE SPRUCE SEED<'<-

Seedbed 
medium 

Undis turbed l it t er 

Mixe d  mineral s oi1-
humus 

Hinera1 s oil 

Burned 

Basis: number o f  
s 

Number o f  white  spruce 

P artial 

5 

19 1 

7 77 

1 1, 725  
[ 

o 

8 7  

4 59 

546 

Natural 
194 3t 

15 

180 

149 

712 

s -H/ac. 

14 

6 9  

109 

3 3  

1 , 8 01 

-JrData  from Studie s 1 and 2. 
**Artificia11y s e e ded: 

tNa tura1 seedfa11. 
number of  s e ed SOI'in on e ach s e edbed. 

11 

148 

549 

1 , 812 

2,2 7 5  



TABLE 3 .  EFFECT OF l:HCROTOPOGRl\PHY AN D HICRO-ASPECT ON THE GERlHNATION OF 
�mITE SPRUCE SEED ON NIl';'ERll.L SOIL SEE DBEDS-J� 

tHc r o - Hicr o - a spect Numbe r  of 

Level  1 38 

1 2  

North 21  

E a s t  1 2  

South 9 

�.Je s t  5 

*Da t a  fr om S 4. 

Ratio 
s 

5 

1 00 

55 

1 0 0  

1 30 

240  

s 

Basis : 
number of 
germinant s 

1 , 2 3 6  

1 35 

1 35 

**Art ificial s eeded : 
s were one foo t 

numb e r s  of seed  s o"m on e a ch seedbe d . 
and one foo t  wide . 

Re sul t s  from the  (S  9) showed that  a cove r  of 

lit t e r  app l ie d  b efore o r  aft er s e e d  on miner a l  s oil re duced moi sture 

l o s s e s  a t  the s oil surface and under specific conditions inc r e a s e d  

t ion A thin of aspen l e ave s app lied either befo r e  or  

aft e r  s e e d  re su l t e d  in a number of s than where  no lit -

t e r  was app l ie d . The thin of l e ave s ied after seed  re su l t e d  

i n  t h e  l ar number of s.  The ication of nee dl e s  aft e r  

was  not b eneficial and ,,,as  det rime .ntal  vlhen app l ie d  befo r e  

and Hal dron 1 9  

Croi"n Cover 

Re ion on dis ced  seedbeds  was more a bundant unde r  a 

crown c over than under a 1 c r o,,'11 cover This r e su l t  was a t -

t ributed  t o  rather than t o  a number of whit e  spruce seed  

t re e s  in the ove r s  , fir s t  be c au s e  white  spruce seed  i s  di 

1 2  
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TABLE 4. EFFECT OF LITTER ON SOIL MOISTURE LOSSES AND GER.lV!INATION OF WHITE SPRUCE SEElY< 

Treatment 

Bare mineral soil 
(No litter added) 

Spruce needles 
on mineral soil 

II If " 

Aspen leaves 
on mineral soil 

If " If 

��,-. 

*Data from Study 9. 

Depth of 
litter 

-

1/811 
- 1/4f1 

3/8" - 1/2" 

3-leaf thickness 

6-leaf thickness 

tWater added three times each week. 

Water added to 
maintain the soil 
at field capacityt 

630 

430 

340 

310 

200 

Per cent of Germination of white spruce 
water added seed 
based on the (per cent) 
"no litter" Litter applied Litter applied 
treatment after seeding before seeding 

100 1,.2 

68 9.0 0.5 

54 4.0 0.7 

49 31.0 13.0 

32 10.7 10.2 



TABLE 5. EFFECT OF CROWN COVER ON THE Nill1BER OF l,mITE SPRUCE GER}lINANTS 
ON DISCED AND UNDISTURBED SEEDBEDS";� 

Cru<;vn Number of germinants - M/ac. Basis: 
cover Undisturbed Disced number of 

classes seedbed seedbed s 

(%) 
0-20 3 3.0 50.8 1 , 9 2 2  

2 1 -4 0  44 . 7  57. 6 774 

4 1 -60 4 3 . 6  58. 6 752 

61 -80 39 . 0  85 . 2  1 , 1 3 1  

81-1 00  39 . 6  81 . 1  3 , 878 

Basis: number of 
germinants 2 , 9 34 5, 523  8 , 457 

*Data from Study 6 .  

TABLE 6 .  EFFECT OF SITE ON THE NilliBER OF I\fHITE SPRUCE GERMINANTS ON DISCED 

AND UNDISTURBED SEEDBEDS* 

Site 
Number of germinants - M/ac. Basis: 

Undisturbed Disced number of 
seedbed seedbed germinants 

Fresh 45.6 76.6 003  

y moist 3 1 . 6  69.9 2 ,  

Moist 30.5 67.7 1 , 3 3 5  

Very moist 1 3.6 2 2.1 1 03 

l'let 6.0 1 0.2 37 

Basis: number of 
germinants 668 5 , 637 8 , 3 05 

''<Data from Study 5. 

1 4  



ove r  long distances (up to 3 30 feet ac cord to Rowe 1 9 55) and second l y  

be cause there were j ust as many germinants o n  quadrats distant from (300 

feet) , as on s c l ose to (0  feet) , a seed sour ce . 

Crov.'Tl co ve r  had no effect on the number of 

turbed seedbeds . 

s on undis-

( 5) Site 

F resh ,  moderate l y  moist and moist sites are l y  more 

favourable for ion than very moist or wet sites .  Examinations 

carried out on mineral soil see dbe ds betHeen 1 9 5 1  and 1 9 5 7  showed 

that 70 to 80 p e r  c ent of the quadrats on fresh to moist sites 

be c ame stocke d  with germinants at l e ast onc e , \"hil e onl y 20 p e r  cent of the 

s on the very moist site be came stocked (Study 5) . Similar l y ,  germ

ination on disced  mineral soil see dbeds and on undisturbe d  seedbeds has 

been found to be h 

Het sites (Table 6) . 

on fresh to moist sites than on the ve ry  moist and 

It has also been obser ve d  that the effect of site "vil l vary 

depend on the amount of p r e c  itation dur the period of ion . 

In 1 9 5 6 ,  Hhen June-July rainfal l  Has 1 2 . 6  inches - - 6 .3 inches above 

normal -- very feH s were observed on the ver y  moist and Het sites ,  

�"hereas in 1 9 6 1  \"hen June-Ju l y  rainfal l \vas 1 . 9 inches -- 4 . 4 inches be l m" 

normal - - the re were more 

than on the fresh and moderate 

s on the moist, very moist and Het sites 

moist. Germinants on the fresh site were 

very and 'vhe r e  did o c cur spruce nee d l e s  o r  aspen l e aves 

Here p re sent and some p rote c tion t rapid l oss of moisture 

from the soil surface (S 5) . 

( 

\vhite spruce seed normal s dur the month of June 

but low air or  moisture may de l ay ion until 

Jul y and e ven as l ate as t .  Germination is on disturbed 

sail or seedbeds than on the undisturbe d  forest floor . A 

leve l mineral soil seedbed is best for ion and to date this of 

see dbed is best us a bul l dozer and straight blade . Litter may 

be eithe r beneficial or detrimental depend on its depth . A thin l ayer 

1 5  



of \Vhit e  spruce needle s or a spen leave s Hill increase germination , parti

cularly in dry  ye ar s on exposed sit e s. Heavy a c cumulations of lit t e r  o c cur -

r e ither before or aft er natur al seedfall lvill reduce germination . The 

nurnber of s on mineral soil see db ed s  incre a se s  \Vith increas  

crol,m c over. In mo st years ion is hi on the fre sh to  moist 

sit e s  t han on the very moist and Het sit e s . 

Factors affecting early seedling survival and mortality 

The majorit y of s ultima t ely suc cumb to one of 

the numerous fac t o r s  that  can c au se mor t alit y .  On the Rid Hount ain it 

h a s  been found that  more than 6 0  per  cent of the s died dur 

the ir first four ye ar s ( Table 7) . Seedl are killed bot in the summer 

and winter;  in 1 9 5 6 , und e r  c onditions ,  4 0  per  cent o f  the 

had died by the end of t ember 7 ) . mor t alit y was found 

t o  be hi in winter  than in t he summer .  For , mo r t al on 

disced and undisturbed seedb e d s  b e tween 1 9 49 and 1 9 5 2  \Va s  more than 6 5  per  

cent  in ,,,inter  but  le s s  than 20  p e r  cent  in summer 8 ) . Similar re-

sult s 'ilere r ecorded on d seedbeds  b e tHeen the au tumns of 1 9 5 1  and 

1 9 54; ovenvinter  mor t al was  34 p e r  cent to 24  per cent dur 

t he summe r  month s  (S 5) . 

( 1) Dat e  of See d  Ge rmination 

Seedl mor t al ity dur the first summer has been found t o  

s 

b e  for June and s t han for t s 9 ) . 

HO\vever , the 

r e duced see dl 

and July 

sli ly hi 

tbe t 

( 2 ) \\1e a  ther 

(i)  F r o st 

r a te  of o venlinter  mor t al of the s 

survival the fol 1dell belO\v that  of the June 

s. Survival of the  four - year- old June s was 

than that  of the  July s and four t ime s that  of 

s .  

Sub s t antial lo sse s of one-year - old seedl have o ccurred 

fol frost dur t be winter  of 1 9 5 2 ,  1 1  per cent (S 2 ) , 

and in t be spr of 1 9 58, 2 3  p e r  cent ( Study 4) . \\1hile see dl mor t ality 

1 6  



TABLE 7 .  CIJ.tvlUL:\TIVE AVElL4GE Al�l'i1JAL ,.tv10RTALITY O F  �..JHITE SPRUCE SEEDLINGS 
ON SCALPE D  AND UNDISTURBED SEE DBEDS,', 

Cumul ative mortal 

s)  
r---------��--��-r--------� 

Ba sis : 
number of 

Un-
disturbed Dis ced 

Autullm years  1 2 1 - 2 7 7  ( 6) 

n " 2 - 3 2 - 3  84 (4) 

!l II 3 - 8 6  ( 3) 

!! !l - 5 -5 88  ( 1 )  

n II 5 6 5 - 6  90 (1 ) 

Basis:  numbe r  of, 
1 2.3 

* Data from Studie s 5 and 6 .  
,'r;',Va1ues  re ad from b a l anced curve . 

tB asis - nmnber o f  ye ar s in s amp l e . 
ttExt ated value s . 

5 7  ( 5) 

6 8  ( 3) 

7 6  ( 1) 

8 0  

8 1  ( 0) 

2 1 .0 

S 

29 ( 1 0) 19. 9  

5 2  ( 8) 1 8 . 8  

6 3  ( 6) 1.7 

tt 6 7  ( 4) . 6  

69 ( 2) .4 

8 . 1 4 1 . 4  

TABLE 8. SEASONAL DISTRIBUTION OF \..JHITE SPRUCE SEEDL ING ,.tv10RTAL ITY ON 
D ISCE D  Al�D UNDISTURBED SEE DBEDS,', 

Dis c ed Undisturbed 

s 

Over -winter Sunm1er Over -winter Summer 

- 1950  1 54 
50 1+ 1 3  

195 0 - 195 1 2 8 
195 1 2+ 3 

1 95 1 - 5 2  3 3 
1952 3+ >1 

T otal 6 5  1 6  

Basis: number of 

";Data Undisturbed mix edwood stand s . 

1 7 

7 2  
9 

7 
3 

2 
0 

8 1  1 2  



TABLE 9 .  EFFECT O F  1'1ONTH IN vlHICH SEE D  GERHINATE D  ON THE EARLY SURVIVAL 
OF hfHlTE SPRUCE SEEDLINGS�', 

Hanth in which Seed1 ino-
1 9 5 6  

autumn 

June 58  

67 

t 8 0  

Sep tember 

All 6 0  

'>"Dat a  from 7 . 

survival er 
1 9 57 

spr 

3 3  

2 8  

1 5  

3 2  

cent 
1 9 59 

aut umn 

2 1  

1 3  

5 

2 0  

Basis : 
numbe r  o f  

1 9 56 

1,055 

1 56 

2 0  

o 

1,237 

s in 

r e sult fr om f r o st act ion occur s mainl on mineral soil seedbeds,  dead 

seedl have been o b serve d on humus and burned seedbed s .  

(U) 1 2  

The occurrence o f  h t 

tation r e sulted in the death o f  lar ge numbers o f  

low prec i

s and see dl 

on mineral soil seedbeds 1 0  and 1 1 ) .  Al 

conditions were more severe in 1 9 5 1 than in 1 9 5 6 ,  fewer seedl 

killed - 1 1  ver su s  40 per cent . This dif ference is att ributed to the dif

f erence in residual cro\vn cover; basal areas were 97 and 4 1  square feet in 

t he 1 9 5 1  and 1 9 56 studies respective 

The severit y o f  heat - and -caused mor talit y  di fered on 

t he various seedb e d s  invest ed . In summer characterized  

1 0- period ith no rainfall and maximum air t exceed 

8 1 °F, it was found that survival o f  s in the autumn 

1 
In t his subsection no dif ferentiation is made between see dl 

or exce ssive soil sur f ace ( st em 

a 

for an excellent iscus sion on these two cause s  o f  spruce 
mor tal 

1 8  
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5 6 ,  4 0 ,  and 2 7  per  cent for mineral s o i l , und i s turbe d ,  and burned seedbe d ,  

r e s pe c t ive l y . Hi t emperature s at  the b l ack  surface  on t he burned s e e dbed 

caused seedl  l o s s . Mort a l i t y  on the und i s turbed s eedbed 

was probab l y  caused by a l ack  of mo i s t ure. 

( 3 )  Me chan i c a l  F ac t or s  and Ve ge t a t i ve t i t ian 

C under a spen l e ave s ,  t r amp l b y  e l k ,  and i-

t ion from ve ge t at i on h'er e  a l l  fac to r s  c au s  mor t a l i t y . The ir 

re l a t ive r o l e s were d e t e rmined from a de t a iled  examinat ion made in the 

autumn of 19 51 in a s tand of 2- t o  3 - year-o l d  re  ion on d i sced  

and und i sturbed s eedbeds  e 10) . 

Crush unde r  a spen l eave s was r e s p ons ib l e  for 4 5  p e r  c ent  

of the mor t a l i  on d i s ce d  seedbeds  and for 3 6  p e r  cent o n  und i sturbed 

s eedbed s . In a l l  il i t y  the furrm\ls a c t e d  as  c at ch-bas ins for aspen 

l e a ve s . Mor t a l i  e l k  was cons hi on d i s c e d  than 

und i s turbed s eedbeds;  t h i s  was a r e s u l t  of d i sc in t en-cha in-l ong s t r  

and t he r e by creat  

See d l  

t ra ve l  r out e s  for the 
3 

mor t a l i a t t r ibut ab l e  t o  ve ge t a t ive it ion '\la s  

much l e s s  on d i s c e d  than on undi s t urbed seedbeds e 10) . However , on 

seedbeds  the of ive c omp et i t ion as a fac t or in 

s e e d l  ion . mor t a l i t y  increa s e s  hri t h  t ime s ince s e edbed 

The re  are indicat ions tha t r e invas ion of s e e dbeds  

di  fer , and that d i s ced seedbeds  are  mor e  rapid l y  invaded  than seal 

s eedbed s . Aft e r  five year s , d i s c ed seedbeds  prepared in a ial  cut  

s t and (15 per  c ent  crown e d  a dense c over of t a l l  gra s s  

i s  chx . )  B e auv . )  and t a l l  herb s , ,\lh i l e  after t en 
------

onl y short herba c e ou s  p lant s wer e  in abundance 

6 ) . Th i s  d ifference in ve 

been s hmm that  

imil ar ob serva t ions on 
l e ave s and e l k  have been 
both  cut  and uncut mixed\\lood 

a t i on cove r  is s i c ant a s  i t  h a s  

h inderance t o  t h e  survival of 

Sim i l ar ob s erva t ions made in 

l o s s e s  
author 

dron, R . M .  19 6 3 . P l ant wh i t e  s pruce in cut-ove r  and und i s t urbed 
wh i te spruce-aspen s t ands in Mani t oba . of Fore of C anada ,  

in 

For e s t  Re se arch Branc h , Mani to b a-Sa skat chewan Di s t r i c t  6 3 -MS-9. 
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TABLE 1 0. EFF E CT OF l'1ECHA\TICAL FACTORS AND IlEGETATIVE CO},LPETITION ON THE 
HORTALITY OF \,nUTE SPRUCE SEEDLINGS ON D ISCED AND UNDI STURBED 
SEEDBEDS1c 

Seedbed 

Dis ced 2- 3 

Und i s turbe 

a s p en 
l eaves 

4 5  

3 6  

------

3 1  

6 

l'1i1 1 ais . 

er cent 

6 

1 8  

s t ands. 

Non
mec hanical  

fac t o r s  

1 8  

4 0  

Basis;  
number of 
dead 
seedl ings  

1, 1 5 1  

39 2 

TABLE 1 1 ,  EFFECT O F  SEEDBED },lEDIU},l ON TtlE EllRLY SURVIVAL O F  ImITE SPRUCE 
SEEDLINGS1f 

Seedbed 
med 

Undi s turbed 
l it t er 

Hixed m ineral 
s oil -

IHneral s oi l  

Burned 

Bas i s;  number of 
s 

I Survival of 
' 

P ar tial 

31df 

I 0 
I 

I -

7 

5 

, 7 2 5  

"'(Da t a  from Studies 1 

tNo 
of seed1 ). 

s .  

,;,]llit e  s p ruce seed l ings  - p er cent Basis: 
c anopy Natural  opening s  number of 

6'ko,k 5'/\i� 6"'k-"k 

-+ 1 6 1 4 8  l 

- 1 0  - 549 

3 1  24 1 , 81 2  

1 6  39  23  2 , 2 7 5  

546 1 , 80 1  71 2 , 784 

22 

s 



undis t urbed s t ands indicated  that  the reinvading ve ge t at ion on both  seed-

beds was le s s  abundant than in more open s t and s (S 5 ) . 

( 4 )  Seedbe d  

Seedl s urvival under a p ar tial canopy and in vIa s 

on bot h  manual and burned s eedbe d s  than on undis t urbe d  

seedbe d s  (Tab le 1 1 ) . Survival o f  the mixed miner al s oil- humus seedbed  was 

intermediate;  the relative low survival wa s a t t ributed  t o  rapid reinva-

s ion ve ge t a t ion and re sultant ition to seedl 

On manually p rep ared mine ral s oil seedbe d s  survival after two 

ye ars  ,vas hi on a leve l  surface t han on a r surface (Table 1 2 ) . 

On r s s urvival ,vas h s t  on e a s t  a spect s ,  lowe s t  on we s t  a s pect s ,  

and interme diate on north and s outh  aspect s . On mechanically prepared min-

e r al soil seedbed s seedl s urvival average s  s ome,vha t  o n  

than on disce d  seedbe d s  (Table 7 )  . However ,  difference s in survival be-

came progre s s ively le s s; after one year there was  a 28  per  cent difference 

and after five year s only a 1 2  per  cen t  difference . In one icular 

s carrie d  out in s t and \vith  a 1 5  per cent crmvn cove r  there was no dif-

ference in seedl survival on the two seedbe d s  I e  1 

( 5 )  CrmYn Cove r  

E arly seedl survival on mine ral s oil seedbe d s  wa s 

h in a s t and with a 1 5  per cent crown cove r  t h an a s t and with 5 5  per 

cent crmvn cove r  e 1 4 ) . It  i s  considered that  the reduction in the 

numbe r of aspen  leave s ,  as ,ve 1 1  as the increa sed  1 

diffe re nce . 

( 6 )  Sit e  

, account ed for t his 

Survival of seedl on both  undi s tur bed and disced  seedbe d s  

be t ,veen t he autumns o f  1 9 49 and 1 9 52 \vas approximately t h e  s ame o n  fre sh, 

mode r ately mois t ,  mois t ,  and ,vet sit e s  and some \vh a t  o n  ve ry  moi s t  

sit e s  1 The hi s urvival on the lat t e r  site s ,  

on the undis turbed seedbe d s .  is  in wit h  o ther s t udie s in t he 

s ame area ,vhich have sho,vn that  mo s t  advance tion is p re sent on 

the se  sites a s  o th e r s  are t o o  o r  t oo ,ve t 1 9 5 The hi rate  

2 3  



TABLE 1 2 . EFFE CT OF NICROTOPOGRAPHY AND MICRO -ASPE CT ON THE EARLY 
SURVIVAL OF WHITE SPRUCE SEEDLINGS ON MINERAL SOIL SEEDBEDS�\" 

rHcro� rHcro- S e e d l ing survival - per cent Bas i s :  
t :t 1 9 5 7  1 9 5 8  1 9 59 number 

Autumn Autumn Autumn 

L e ve l  1 0 0  5 9  30  2 8  1 , 2 36 

t 1 00 6 5  24 20 1 3 5 

N orth 1 0 0  6 2  19  14  

E a st 1 00 7 5  4 2  3 3  1 3 5 

S outh  1 00 7 8  2 2  1 1  

�.;re st 1 0 0  LI-O 0 0 

�\;Da t a  from 
tR id ge s  Here one foo t  h i gh and one foo t  \¥ id e . 

of 

TABLE 1 3. EFFECT OF MECHANI CALLY PREPARED SEEDBEDS ON THE EARLY S URVIVAL 
OF WHITE SPRUCE SEEDL INGS* 

Ye ar of S c a l p ing D i sc ing Und i sturbed  Basis: 
germ- No . of Survival No . of Survival No. of Surv ival number of 
inat ion germ- in germ- in germ- in s 

inant s 1 9 5 7  inant s 1 9 5 7  inan t s 1 9 5 7  
p e r  (%) per per (%) 
a cre acre a cre 

1 9 5 2  1 50 4 0  0 0 0 - 5 

1 9 5 3  1 , 9 00 3 3  440 20  0 - 69  

1 9 54 380  3 8  1 8 0  5 0  0 - 1 5  

1 9 5 5  7 , 440 64 1 , 49 0  64  30  0 280  

1 9 5 6  8 , 800  9 1  1 , 69 0  1 00 6 0  5 1  3 1 8  

A l l  1 8 , 6 7 0  7 3  4 , 800 7 2  9 0  34  

B a s i s: 
number 
o f  
germ-
inant s 6 3 0  5 4  3 6 8 7  

*Da t a  from S tudy 6. 

2 4  

s 



TABLE 14. EFFECT OF CRO\\1N COVER ON THE EARLY SURVIVAL OF �Jl-IITE SPRUCE 
SEE DLINGS ON S CALPED NH'IERAL S OIL SEEDBEDS,'r 

Year o f  o f  Cro,vn cover Bas i s; 
ion s e e d - 1 numbe r  o f  

1 Numbe r  o f  Survival Surv iva l 
s in 1 9 5 7  s in 1 9 5 7  

(year s )  per  acre p e r  acre 

1 9 5 2  6 1 50 4 0  4 1 0  24 5 6  

1 9 5 3  5 1 , 9 00 3 3  1 , 340 1 8  1 68 

19 5 4  4 380  38  9 0  9 1 1  

1 9 5 5  3 7,440 64 1 6 , 030  42  2 , 004 

1 9 5 6  2 8 , 800  9 1  3 , 640 7 0  4 5 5  

A l l  1 8,6 7 0  7 3  2 1 , 5 1 0  4 5  

Bas i s :  numbe r  o f  
s 6 3 0  2 , 6 89 3 , 3 1 9  

-"'Data from Stud i e s  5 and 6 .  

TABLE 1 5 .  EFFECT OF S ITE ON EARLY SURVIVAL OF \\1HITE SPRUCE SEEDLIN G S  ON 
DISCED AND UND ISTURBED SEEDBEDS''<-

Survival o f  white s pruce s ee d 1  
1 9 49 - 19 5 2  

- per  cent 

S ite 
Undi s turbed s eedbeds  D i s c e d  seedbeds  

Fre sh 2 

Node r ate 1 mo i st 

No i s t  8 

mo i st 1 7  

Wet 6 

Bas i s :  number o f  
s 3,049 

5 .  Und i s turb ed  m ixedwood s tand. 

8 

8 

9 

1 3  

2 

5,6 3 7  

Bas i s: 

4,2 0 5  

2 , 9 24 

1 , 386  

1 19 

5 2  

8 , 6 8 6  

s 

s 



TABLE 1 6 .  EFFECT OF SITE ON EARLY SURVIVAL OF \4HI TE SPRUCE SEEDL INGS ON 
SCALPED SEEDBEDS�', 

Survival o f  various 
ite s pruc e  s e edl  in 1 9 5 7  Bas i s :  

Sit 
(ncr cent) number 

IJmve i ght :d ige 
1 2 3 4 5 6 average 

Fre sh 64 45 1 0  1 7  29 31 3 3  2 , 1 14 

Hoderate l y  
mOl.st 74 3 3  0 2 1  9 2 1  26  59 3 

Ho i st 84 5 - 0 0 1 3  24 324 

mo ist - 0 - - 0 - 0 2 

Ba s i s :  
number of 

s 4 6 3  2 , 0 21  1 1  1 6 9  5 1  3 1 8  3,03 3  

-"'-Data from S 5 .  Undi sturbed mixechvood stand . 

o f  
s 

o f  mortal ity o n  the fre s h  to mo i st s ite s was c au s ed under a spen 

l eave s,  elk and ve 

f l ooding was  p o s s ib l y  o f  mos t  

Seedl ing s urvival o n  

ive 

tance. 

it Ivh il e  on  ,vet s ite s 

str in an und i s turbed 

stand \Vas s omewhat variable  f or the more re cent s but de f inite l y  

o n  the fre sh s ite f or the o lder seedl surviva l  on th e moderate-

l y  mo i s t  s ite was h th an on the mo i st s ite 1 6 ) . No  seed 1 

survived more than one ye ar on the very mo i st s ite . 

( ) 

The ma j ori of s e edl 

are k i l l ed dur Ivinter , wi  

elk  be  

periodi c a l l , p art i cu l arl y 

brou t about frost 

c ause s 

which die on mineral s o i l  s e edbeds 

a s p en l e ave s and 

and summer mortal ity o c curs 

o f  ion , and may b e  

c ondit ions, and ve getative 

ition . The annual mortal of young s eedl is very h I"ith more than 

6 0  per cent o f  the seedl b e f ore 

1 whi c h  e in June and Ju l y  

2 6  

are four years  o l d . Seed

a b etter chance o f  s urvival 



TABLE 1 7 . EFFECT OF SEEDBED NEDIlJ1vl ON EARLY HE IGHT GROHTH OF �-JHITE SPRUCE 
SEEDLINGS* 

ral 

Burned 

. 1 SOll. 

Seedbed 
med ium 

Nixed mineral  s o i l -humus 

* Dat from Studi e s  1 and 2 .  

do tho s e  \1h ich 

total he 
s e e d l inos on e ach 

- 6 yea r s  

1 1.4 

9 . 8 

7 . 0 

o f  ten 

4 3.8 

4 7 . 3  

e in l ate sunrrner. Sur vi va l  o f  seedl  is  

on  d i sturbed th an on und i sturbed seedb eds and h where the o r -

matte r i s  c omp l e te l y  removed e ither  s ca l p  or burning . Nicro-

t an ant r ol e ,  with s ee dl survival be on 

l e ve l  sur face than on a r id surface . On r s survival i s  i s t  

on e a st a s p ects , inte rme d ia te o n  north and s outh , and lO1;1e s t  on \1e s t  a s -

s. Survival o n  s c al s e edb e d s  i s  h th an on d is c ed seedbed s . 

S e e d l  survival i s  i in s tands '1ith a 1 0H p e r  cent c r ovJn c ove r . On 

disced and s eedbed s  surv ival o f  s eed  1 one to th ree  year s 

o ld i s  the s ame on fresh  to mo i s t  s ite s . Howeve r ,  for  o l de r  seed 1 on 

s c  d str s survival h a s  been f ound to be  h t on fresh , intermed i ate 

on moderate l mo t and l owe s on mo i s t  s ite s . On undi sturbed s eedbeds  

survival i s  s t  on very m o i s t  s ite s . 

Factors affecting early seedling growth 

(1) S e edbed 

Dominant s ix-yea r- o l d  s eedl on manual 

s o i l  and b urned s eedbeds  Her e  approx imatel y  the s ame he i t ,  but 

tal l e r  than th o s e  on m ixed  mine r a l  s o i l - humus seedbeds  

1 7 ) . On the mine r a l  s o i l  seedb ed s , average and root ,.Jere  

ly gre ater on the l e ve l  than on r s'  , f s \1ere 

and 2 0 inche s on the l eve l,  and 1.5 and 1 . 8 inche s on the r id ge 

S 4 ) .  on mechanical ly d i s ced and s ca l  s e ed-
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E f fe c t  o f  mechani cal l y  
beds  o n  the e a r  he i 
1 . Da ta  f rom S tud i e s  

and und i s turbed seed
o f  whit e  s p ruce s eed

S and 6 .  

b e d s  d id no t d i ffer  appre c i abl y  from that on und i s turbed s eedbeds  for  the 

f ir s t  s ix yea r s; a f t er that, growth on s c alped  s eedbeds  acce l erated 

(F i gur e 1 Di f f erenc e s  in gr owth b e tween the seedbeds  were l ar ge ly a re-

sul t of d i fference s  in ve ge t a t ive i t i on . 

(2)  Crovm Cove r 

S e e d l  o n  a l l  seedbeds  inves t  gre,v mor e  rap idly under 

a 1 crmvn c anopy or in s t and t han under a heavy c ro,vn c anopy . 

On s seedbeds  t he ave rage t ot al he o f  s e ven-year-o l d  s e e d l  

\,Tas four inche s more under a l i  t c r m,m  c over (bas a l  a r e a  o f  4 0  s quare 

fee t per acre ) t han unde r  

f e e t  per  acr e )  

e r a l  s o i l  s e e db e d s  

7 . 4 inche s in he 

1 

t und er  

area o f  1 20 s quare 

Dominant 1 4 - ye ar - o l d  s e e d l  growing on min

4 3. 8  inche s in he in s t and and 

i al  shade; on burned s eedbeds  c omp arab l e  

f i gure s  were 4 . 3  and 1 4 . 4  inche s ,  r e s p e c t ive l y  (S 1 ) . 
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wh i t e  s p ru c e  s eed l  

on the  t o t a l  he  o f  s even-ye ar-o l d  
o n  s s eedbeds.  Data  from S 7 .  

( 

Ear he  o f  s e e d l  i s  h i  o n  l eve l mine ra l  

s o il and burned s eedbe d s  than o n  s eedbeds  cant or con-

tent , or  on the und i s t urbed fore s t  f l oor . He 

bed s  is  be t t e r  t han on d i s ce d  s ee db ed s . S e e d l  

o n  s ca l p e d  s e ed

grmv b e t te r  in the open 

than in the shade, and in the shade b e t t e r  on burned t h an on m ineral s o i l  

s e e dbeds.  

SILVICULTURAL APPLICATION 

From t he r e s u l t s  o b t a ined in the se  s tud ie s ,  

f ind o f  o ther inves t  • i t  i s  sugge s t ed that the fal l s i l vi -

cul tural t re atment s be  c a r r i e d  o u t  i n  t h e  mature, wh i t e  s p ruce - t remb l 
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a spen s t and s on the Rid Hount a in For e s t  iment a l  Are a  in order t o  

s ecure the maximum amount o f  na tural ,vh i t e  s p ruce re  ion . The s e  

t re a tment s are based  o n  the s i l vical charact e r i s t ic s  and eco l o  r e l a -

t s o f  wh i te  s pruce and trembl a spen - not on economic cons idera-

t ions - and are onl y app l ica b l e to  normal s t ocke d  and ove r - s t ocked mixed -

"rood s t ands grm·J on fresh  to  mo i s t  cl ay 10a111 t il l s  and a min-

imum of 2 5  s quare fee t  b a s a l  area p e r  acre of \vh i t e spruce . Br iefl y the 

treatmen t s  recouli-nended may be  under four or  a s  fol l o\vs : 

(1 ) ion the ove r s t orey ,  ( ion of s ee dbed s , ( r e -

moval o f  t h e  r e s idual s t and , and tre a tmen t s  t o  r e l e a se the 

s e e d l  at ive compe t i t i on .  

(1 ) i on of the Ove r s t orey 

S t and s to  be re  shou l d  be  reduced to  a r e s idual b a s a l  

area 0 approxima t e l y  4 0  t o  6 0  s quare fee t  per acr e . I f  p o s s ib l e , the r e -

s idual s t and shou l d  b e  ent ire of i t e  s pruce but in no ins t ance 

should there be l e s s  than 2 5  s quare fee t  b a s a l  are a; sufficient t r embl 

a spen shoul d b e  l eft to make up t he b a l ance . 

I t  i s  e s sent i a l  t ha t  a s  many trembl a s p en s po s s ib l e  b e  

e l iminated in order t o  reduce sub s e e d l  mor t a 1 i  crush 

unde r  a s pen l eave s e f 1 9 54; P l ace 1 9 5 5; HacLean 1 9 6 0 ) .  suck-

may be  t to  a minimum p o  the t r e e s  a t  l e a s t  two 

ye ar s p r ior to any of the s t and either cu t t  or p r e -
S 

The sugge s t e d  r e s idual s t and shou l d  not b e  dense t o  ad-

ve r affect the ion and e a r l y  survival of s e e d 1  o n  mine r al 

so i l  s eedbeds  1 9 5 7; Lees  1 9  , but rather shou l d  b e  beneficial  

mo i s ture a t  

ect ion for t h e  s e e d 1  

s l ace 1 9 5 5; 

era l  s o i l  s eedbeds  

s o il surface for ion and 

from s o i l  and l e thal  s o i l  surface 

19 3; G 1 e';v 1 9  Excel l ent s on min-

in ial  cut s t and s cont ain a t ot a l  

dron ,  R 1 9 6 3. O b servat ions o n  a s p en s ucke r  i n  Man i t ob a  and 
Re s earch Branch , S askatchewan . Fore s t r y  of Canada , F ore s t  

Man i t o b a - S askatchewan Dis t r ict t .  6 3-MS - 2 2. 
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res idual b a s al area of between 4 0  and 60  square feet per acre ( 2 5  of which 

wa s whit e  s pruce) has been rep or t ed Cros sley ( 1 9 5  and Waldron ( 1 9 6 1 b ). 

denser s t ands t han those recoJIlJ."11ended \vill 

s a t i sfac deve of the seedl ite 19 56;  Lees 1 9 6 3 ) . Sh  

( 19 4  repor ted that a t  leas t  2 0  per cen t  1 i s  nece s s ar y  for s a t i s fac-

li shment and ely 4 5  per cent  for maximum hei 

, and full sunl for maximum 

sented in this  p aper s howed t ha t  he 

\ve t product ion . Re sult s pre

,vas greater under a res idual 

b a s al area of 40 square feet per acre than under 80+ s quare feet . Develop -

ment of seedl and s apl on seedbed s winter 1 and 

burn of sla s h  in mature mixedwood s t and s in S a skat chewan ,va s  found t o  be 

bes t  under a res i dual b a s al area of 75 s qu are feet ( includ p oplar and 

s p ruce) per acre dron 1 9 59 

( 2 )  ion o f  Seedbeds 

Mineral s o il seedbed s s hould be 

blade ( Cr o s sley 1 9 5 5a; Waldron 1 9 6  

u s  a bulldozer and 

in mid-suJIlJ."11er fol t he 

deat h  of t he p o i s oned a s pen . Where p o s s ible, s c alp should be carr ied 

out in p a t ches in o rder t o  t reat ed areas from develop into 

game t r a ils  and, more imp o r t ant , t o  

beds from acent undi s turbed veget a t i on ( 

rap id re invas ion of t he seed-

1 9 5 5; Cros sley 1 9 5 5b;  

MacLean 1 9 60 ). The ance of eliminat vegetat i on b y  

c annot  be t o o  s t  y s t re s sed , p ar t i cularly s ince t he removal o f  t he as-

p en from t he s t and will have resulted in increa sed vegetat ive i t ion . 

Leaf lit ter from underbru sh spec ies on und i s turbed and from t he 

occ  s ional ite  b i r c h  and 1 a spen w ill be ava ilable t o  a c t  as  a mulch 

and a id the ion of the white s pruce seed and yet no t be in 

s uff ic ient  i t ies  to cause los ses cru sh 

With the redu c t ion in  aspen leaf fall t here i s  a s t r on g  p o s -

s ib il that fro s t  c ould become a major fac t or in ear seed 1 

survival . Cro s s  found that fro s t  he a s  a cause of mor t al 

became of minor three yea r s  after t he ion of e s eedbeds 

cause of reinvas ion herb a ceous ve t a t i on. Observat ion ind i c a t ed 

that t h i s  ve ion was no t s uff i c iently dense t o  cause ser ious  redu c t ion 
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in t he recep tivity  of t he seedbed . 

The p repar at ion of mineral s oil seedbe d s  should be r e s t ricte d  

t o  t he fre s h  t o  mois t  sit e s  only; t he very  moi s t  and we t s ite s which occu

p y  le s s  t han five per cent of t he land area s hould b e  left t o  re generate 

naturally ( Rowe 1955) . 

( 3) Removal of the Re sidual S t and 

The re sidual s t and will ordinar be removed fol the 

succe s sful e s tablishment of 2 - t o  3 - ye ar - old s ee dlings . should be 

c arried out in the winte r  and the slash piled and burned. If de s irable , 

the s e  burned s p o t s may b e  artificial seede d  a few year s lat e r  if the seed-

b e d s  are suitable f o r  seed germination , and when s hade from reinvading 

h er b s  will prevent exce s sive s oil s urface temp e r ature s (Place 1955) .  

The residual s t and should b e  cut within a five - ye ar p e riod 

following seedbed preparation. A longe r  perio d  is not recommended as the 

rece p tivity of the seedbed r apidly deteriorate s aft e r  this length of time 

( Cr o s sley 1 95 5 a ,  1 95 5b; Rowe 1 955;  S mithe r s 1 959) .  At t he Riding Mount ain 

F o re s t  ime ntal Are a  this does not p ose a real problem since records  

have shQl;ro that  medium o r  h eavy c one crop s o ccur once every t wo years  and 

light cro p s  or bet te r  almo s t  annually (Waldron 1 96 5) . If poor  cone crops  

d o  o ccur in t he ye ars  imme diately follQl;ving s ee dbed preparat ion, then ar

t ificial seeding should be carrie d  out. 

(4) Subsequent Treatment s 

�lerbicide treatment of the reinvad ation 

will in m o s t  case s be ne ce s s ar y  in order t o  seedl mor t al and 

at acce p t a ble levels . The se  t re a tment s  s hould be carrie d  out u s  

recommended s t on 1958; 1 959b; Arend and Roe 1) 

when it be c ome s obviou s  that  t he seedl from it 

on the effect s of various ion s on the survival 

6 

of 
a ra t  

anted  \vhite s pruce see: R . 1'1. 1 96 3 . P lant white s pruce 
in cut - ove r  
of Fore s t ry 
Dis t ric t 

and undis turbed white s p ruce - a spen s t ands in Manitob a. t.  
of Canada, Fore s t  Re search Branch , Manito b a - S askat chewan 

t .  6 3-MS - 9 . 
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Recommenda t ions s im i l ar t o  t ho s e  out l ined above for o b t a in ing 

,¥hi t e  s p ruce r e generat i on have been sugge s t ed for ldh i t e  spruc e- t rembl ing 

a spen s t ands on s andy l oam s o il s in A l be r t a  ( Smither s 1 9 59 ;  Lee s  1 9 6 3 ) , for 

t he a spen- b irch- sp ruce - f ir t yp e  on s andy, s andy l oam , and l oam s o i l s  in 

nor t he rn Ont ar io (l1acLean 1 9 60) , and for Hh i t e  spruc e - ine fir  (Ab i e s  

la s iocarpa (Hoole ) Nu t t . )  typ e s  on s 

Columbia ( G l eH 1 9 6 3) . 
l oam t o  c l ay s o i l s in Br i t ish  

C l e ar cut t ing and me chanical  preparat ion o f  mineral  soil  seed-

beds  in al t e rnat e  s tr ip s  in  ,¥h i t e  sp ru ce - trembl a spen s t ands is current -

ly b e  s tudie d  in Hanitoba and S askatche,¥an . Al though t h i s  s ys t em o f  

regenera t ing Hh i t e  sp ruce i s  b a s e d  more o n  e conomic cons iderat ions than on 

the s i l vi c a l  charac t e r i s t ic s  and e c o l og ic a l  r e l at ionsh ip s of the s pe c ie s  

concerned r e sul t s  t o  date  h ave been prom i s ing . While  the  recent t rend t o

Hards increa s e d  mechanizat ion o f  l o gging in e a s t ern Canada has  not o c curred 

to any not iceable  extent in central  Canada there is a s t rong p o s s ib il i ty 

t hat  c l ear cut t ing  in a l t e rnate s tr ip s  may have Hide app l i cat ion . The pro-

b l em of  regenerat ing the l eave s t r  h a s  not , a s  ye t ,  been s o l ved and i t  

i s  p o s s ib l e  that  the  c o s t  o f  art i f i c ia l ly s to cking  t he s e  s tr ip s  may exceed 

the s avings r e s u l t ing from the cheaper  10  me t hod . 

The u s e  o f  f ire a s  an a l te rnat ive t o  mechan i cal  preparat ion o f  

s eedbeds  su i t a b l e  for t h e  r e gener at ion o f  Hh i t e  spruce in mixedHood s t and s 

Hou l d  appear t o  b e  a promi s  p o s s ib i l it y .  Ho>¥ever , before i ona l -

s cal e t r ia l s  can b e  und e r t aken d e t a i l e d  s tud ie s are needed t o  d e t e rmine 

Hhe ther or  not sui t a b l e  s eedbeds  c an be created  

SUMMARY 

iment s  have been at  the Rid l10unt a in Fore s t  

iment a l  Area i n  l1an i t ob a  s ince 1940 t o  s the s i l v i c s  and e 

o f  Hh i t e  spruce  Hith  p ar t icu l ar i s  on the deve o f  natural r e -

ion o n  art i f i c ia l ly s eedbeds . Re sul t s  s hoHed that in ad-

d i t i on to s eedbed o ther factors inc lud Hea t he r ,  l it te r ,  crOHn cover , 

s i t e , l e s ser  at ion and animal s  had s if icant e f f e c t s  on ion ,  

survival and of \¥h i t e  s pruce . 
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Re s ult s clearly ind i cated  that  s helten"ood cu t t  o f  mature 

wh i t e  spruc e - t rembl ing a spen s t ands on fre s h  t o  mo i s t  clay loam s o il s ,  t o

ge ther with the i on of mine ral s o i l  s e edbeds  u s ing  a bulldozer and 

s t r a i  blade , will p rovide cond i t ions ideal s u i t e d  for the e s tabli sh

ment  of wh i t e  s p ruce re gene rat i on. i f ic s ilvicultural treatmen t s  r e -

commended for re  mixed\vood s t and s ,,,e r e  as  f ollm,'s : 

1 .  ion o f  the ove r s  - S t ands should be  reduced t o  a t o t al 

r e s idual b a s al area  o f  40- 6 0  s quare feet  p e r  acre inc l ud a min-

imum of 25 s quare feet of ,,,h it e s p ru c e. s tems t o  b e  e l imina t ed 

should be  harve s t e d  or p o i s one d . 

2 .  ar at ion o f  seedbeds  - Mine ral s o i l  seedbeds  should be  p repared 

u s ing a bulldozer and s t r a i ght  blade in mid- summer foll ovl ing  the death 

of the p o i s oned a s pen . 

3 .  Removal o f  the  r e s i dual s t and - The r e s i dual s t and should b e  r emoved 

foIl the succ e s s ful e s tabl i shment of  adequat e  numb e r s  of 2- t o  

3-year - old ,,,h i t e  spruce s e e d l  should be  c ar r ie d  out 

dur the I'l in t e r  t o  s e e d l  l o s se s . 

4 .  S ub sequent treatme n t s - Relea s e  o f  the ,,,h i t e  s p ruce  s ee dl from ve -

at ive it ion w ill, in mo s t  c a s e s, be ne c e s s ary and should b e  

carr ied ou t u s  t re a tmen t s  r e c on®ended i n  the l it e rature . 

SOMMAIRE 

Une e tude imen tale se 1 9 40 sur l '  

fore s t iere d e  l '  

t ie r e  du mont 

ine t t e  b l anche dan s la re d '  iment a t ion fores -

, au Man i t ob a ,  e n  i culier sur l e s  dive r s e s  

de  l a  r e  ion naturell e dans de s c ouch e s  d e  s emis d '  ar-

s 

t i f i c i e l . S e l on le s r e sul ta t s  o b t enu s , en de la  couche de s em i s  elle -

m�me , d ' au t r e s  facteur s ,  notammen t  l e s  c ond it ions , l a  l i -

t iere , la  voQt e  fol iacee , I '  le s ant e s  s e conda i r e s  e t  l a  

f aune , influeraient s e n s ibl ement sur la ion , I e  deve ini-

t ial e t  la  c ro i s s ance de  I '  ine t t e  blanch e . 

L e s  e s sa i s  ont ne t t ement  e t abli  que d e s  coup e s p ro gre s s ive s de  

p eup l eme n t s  mQr s  d '  ine t t e  blanche - ier  faux- t r emble c ro i s s ant  s ur 

34 



des 1 imons ar 1eux a l l ant de fra i s  a hum i des,  de m�me que l '  

a l ' a i de d l un bul ldozer a l ame dro i t e ,  de c ouches de s emi s dans des s o l s  

mine r aux, des c ond i t i on s  ide a 1 es p our l a  r e  i o n  d e  1 1 £-

p inet te b l anche . Vo i c i  1 a  1 i s t e  des t r a it ement s es icul  iE:re-

recommande s  p our l a  re ion de ces peup l ement s :  

arat i on de I ' e dominant : redu ire l a  surface terr i�re 

peup lement a que a 60 p ied s c ar r e s  a l l acre,  comp r i s  2 5  

p ied s c arre s a l l acre inet t e  b l anche au m in imum . Les peup l ier s 

tremb les  a d e t ru ire d o i vent � t re ou emp o i s onne s .  

2 .  couches semi s :  l e s  c oucbes de s en 

s mineral  au moyen d l un bul ldozer a 1 dro i t  vc r s  l a  m i- e t e , 

s l a  mor t  des peup l ier s faux-tremb l e s . 

Abat du peup 1 ement r e s idue1 : en1ever 1 e  peup 1 ement r e s i duel une 

fo i s  qu l un nombre i s ant de p l ant  tt  ou 

ro i s  ans s ont b ien e t ab i s . Effec tuer les  t ravaux d ' abat t a ge au 

c our s de l '  p our ne o c c a s i onner de l ourdes s de p ant s 

s emi s .  

Traitement u l t e r ieur s . Dans l a  p des c a s , effec t uer des coupes 

de autour s p l an t s  d '  inet t e  en su ivant tech-
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APPE NDIX I 

TABLE 1 .  STAl'lD DES CRIPTION OF A TYPICAL UNDISTURBED l'1IXEDHOOD S TAND 
RID ING l'10UNTAIN FOREST EXPERTIvlENTAL llREA<'( 

B a s a l  area 

�vh i t e  spruce  

Tremb l aspen 

Bal s am pop l ar 

O t he r s  

�'<B a s e d  o n  a 2 00 - acre  t r a c t  s amp l e . 
"o'<One inch d .  b . h .  and up . 

1 0 6  

6 3  

1 2  

6 

Inc lude s b l ack spruc e , whi t e  i r ch and j ack p ine . 
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D . b . h . - inches 

( sq . f t . 

F 1 .  Diame t e r  i s t r ibut i on o f  whi t e  spruce , t rem-
b l  aspen and b al  p op ar  a t 
mix edHood s t and at  Rid l>1ount a in Fore s t  

iment al  Area . 

39 

per  acr e )  

5 0  

3 7  

5 
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APPENDIX II 

BRIEF DES CR IPTIONS OF THE S TU DIES CARRIED OUT AT THE R ID ING J.lIOUNTAIN 
FOREST EXPERDlENTAL AREA , 1 9 4 0  - 1 9 6 2 . 

S De s cr t ion o f  Treatment s* 

1 Between 1 9 4 0  and 1 94 2  mnal l ,  hand-made mine ral  s o i l , burned and 

und i s turbe d seedbeds  were in the open and unde r  a s p ruce -

a spen over s t orey . Wh i t e  spruce seed  was  ar t i f i c ial l y  app l ie d  on 

29 s o f  var i ab l e  s iz e  w i th the l a r ge s t  be I nOO-acre . 

(Pro c t  MS - 1 50 )  

2 In 1 9 5 1  smal l ,  hand-made humu s , mineral  s o i l , burned and und i s -

3 

turbed seedbeds  were 

app l ied  on 3 2 ,  1 / 1 00 0 - acre  

Wh i te s p ruce seed  was ar t i f ic ia l l y  

s s e t  out in a cut - o ve r  \',h ite  

s p ruc e - as pen s t and . r o  c t  MS - 1 59 )  

In 1 9 5 0 and 1 9 5 1  the viab i l  o f  \vh i t e  spruce seed  in the humu s 

under a mixedVJood s t and was  s t ud ied  on a numbe r  o f  sma l l  

s .  t HS - 1 6 1 )  

In 19 5 7  smal l ,  hand-made mineral  s o i l  s s ( one foo t 

h i  and one foot wide ) were The r s ee db e d s  \,ere 

oriented  in both e a s t -He s t  and nor th - s outh d irect ions . \4h i t e  

s pruce seed  ,va s  s O\,'n on 7 2 ,  1 / 8000-acre  s and on an 

nUInber o f  r s .  e c t  HS - 19 1 )  

*For fur t he r  d e t a il s on any individual s t  the r e ader  i s  referre d  t o  t he 
fal l i cat i on ; Jarvis ,  J .M . ,  S t eneke r ,  G .A . , Wal R . H .  and 
L ee s ,  1 9 6 6 . Rev ie\, o f  s i l v i cul tural r e s e arch , 1tlh i te s p ruce and 
t rembl asp en c over , l:'Hxe d1;,ood Fore s t  S e c t ion ,  Boreal  Fore s t  Re 
A lbe rt a - S as kat cheHan-Han i t ob a . . F ar e s  and Rural  Deve Pub -
l i c a t ion No . 1 1 56 ,  in i ch t he s tud ie s are d e s c r ibed unde r  their  or 
pro  ct numbe r  . .  HS -
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5 

6 

7 

8 

9 

In 1 9 4 7  and 1 9 50 s c ar i f i c at i on u s  a n  Athens d i s c  p and a 

bul ldoz e r  b l ade \Va s  carried out in mature , undi s turbed mixed\vood  

s t and s c onta 1 00 s quare feet  basal  area  per  acre . A t ot a l  of  

2 9 00 , 1 and  l / aOOO-a cr e  ion s were l a id out . 

j e c t  NS - l  

In 1 9 5 1  s ca r i f i c at ion u s  a bul ldozer  b l ade and an Athens d i s c  

p I  w a s  carried  out in a p ar t ia l l y  cut - ove r  m ixedwood s t and 

c ont ain 5 6  s quare feet  b a s a l  area p e r  acre . A t ot a l  o f  3 1 5 ,  

1 / 4000 - acre  ion s were s e t  out . (Pr o j e c t  NS - 1 5 6 )  

Be tween 1 9 5 3  and 1 9 5 5  e 1 0 - ac r e  b l o cks conta mature 

wh ite  spruce and t remb l  a s p en were  cut - ove r r e s idual 

s t and s w i th a r ange of b a s a l  areas  be tween 40 and 1 2 0  s quare feet  

per  ac re . In the autumn o f  1 9 55 m ine r a l  s o i l  seedbeds  ,,1ere  pre -

u s  a bu l ld o z e r  and b l ade . A t o t a l  o f  3 , 6 0 0 ,  1 acre 

r e gene rat ion s were e st ab l i shed . (P ro  ct  MS - 1 6 6 )  

BetvJeen 1 9 3 8  and 1 9 6 2  annual e s t  imat e s  o f  ite  spruce c one crop 

abundance h ave been made in a mature ",h i t e  spruce - tremb l a sp en 

s t and us  f ive abundanc e  ie s - ve ry 

1 and no crop . The s e as onal i s t r ibut ion o f  s e e d - and l i t t e r -

fal l i n  a mature ,vh i t e  s p r u c e  s tand \va s  s t ud ie d  in 1 9 5 5 ,  1 9 6 1  and 

1 9 6 2 . (P lvlS - l  

In 1 9 6 1  the e f fe c t s  o f  and l e a f  l it t e r  o n  the 

i t e  s p ruce seed was s tud ied  in the us 

c ant a c l ay- lo am- textured s o i l . iab l e  

ion o f  

sma l l tubs  

s of  s p ruce  

needl e  and aspen leaf  l it t er ",er e  app l ie d  b o t h  b e f or e  and a f t e r  

s e e d  t NS- 2 2 

1 1 69 - l 2- 66 - 3Jvl 
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