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�e�J1anicalScarification .to Induce 
Wltite Sprl!ce Reaeneratiort in Old 

Cut-Over Spruce Stands 

by 

D. I. CROSSLEY 

INTRODUCTION 
. J't; is' rel.l�gnized that, . in generaJ:, old cut-over spruce stands, 

. appears to be an �dequate seed source, are not regenerating 
· potentiallymerchtmtabJ:e stands (1). Ways and means 

to correct this situation and this study was initiated 
· ......... i"'.",.'" leads (3, 4 and 5) which $uggest(:ld that the desired results 

the pJ;Qper treatm.ent- ofthe seed-bed . 

. flrst and third can be controlled and the 
·an Actof(}od and may result in the failure 

p�oh,lem 8rnbraced bY .. thi� 
attJeaay· 'beep':�Onipleted ·maIiY Ye�i's. 

c:<>ntro:l, other. than to further 
·esi,c.tU,.2iJ:· "",<b""'.: h�d: sucllbeendesired. 

'hel'!vy seed: crop may be' of 
jel��i!lli�.tlliat t,tte loss. of seed. to rodeIlts; 

en.orlnQttS� 'Si},ulriels can remove almost 
procluetio�, leaving little or nothin�for 

:;�Uffi�.·· u�dert�k�ti iIithis:Ulsttict and in many o:ther are� 
�ll�,<l� �JllrJ}llgly su,gge�t thl:tt"theb.are lllineral soil can be a most renep­

.V,U'lJ,3�IJ.I.lU:� . conditioll can be l'e�dily. created. artificially. Studies 
·,+,!·lJ,!,,�,".�R'''� �ytheauth?1'(3,4 ahd .:» incoJ;porating a vaJ;ietyof 

th.t3forest Iloorto eXpbSe themineJ;aI soil; suggest that 
:.Iattetis·)j:iJ;:re(P�(reORfPa�ted,theoetter the sUrviv�l 

bai'j.ng. aIid.con1pac:ting appeared·, to he mosteffici­
use of a dozer blade. 

fOl!OVnnm···.· fuyestigati<>nw� the�eforidnitiated in 1950 undeJ; a residual 
'in order to study the regenerating effect of using the 

the mineral soil during a seed y�ar. 
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EXPERIMENTAL AREA 

In 
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av:tjral,e 'l'e�lq;m",� stanq iu!950, based on a 100 per cent cruise of the 
l; 'fhe Tesidual basal'Sirea of 41 square feet per acre 

three .quarters of the original stand must have been 
ts. 

inforIllati6u on the advance growth prior to scarIfication, 
. Of th.e area was taken and the information obtained is 

Stand and Advance Growth Per Acr�, 1950, before Scarification. 

Main Stand Advance Growth 

No; Basal Area A";. Diam. No. % Stocking 

sq. ft. inches (IIlilacre) 

23·9 6·9 448 15 

4·5 H 177 12 
12·2 7·0 204 8 
0·1 7·7 
0·3 .1·8 

{H O·� 1·0 

41:0 6·2 829 31 

regenerated more than 25 years ago follow-­
slowly and. remained in. a more .or less 

:r;eiEmsEltl . by the second logging operation.' Some 
Qe� �rlow:tlt nalU�pplearedlo.ttOVf'l·n�. this last dist.urbance, but taken alto.: 

'��\qe,quate topr{)<iltCe an acceptable m�rchantable stand. 

study :were .. bro,tcen u:p il"!-to. one-acre units. 
the other seven were reserved as controls. 

Wfl�.tm(l�rtakEin· during th�.summer of 1950 with an 18 h.p. 
blade 50·5. inches in width. It is not 
equipment· for forest· floor scarification: 
as a piece of . research equipment, and 

�ntl.qatlon is very similar no matter what the size or 
eq[uljpWhent Nt:r attempt was being made to establish costs 

was not the objective in this investigation, 
Il]POSlslt:lle;,rather, the ,aim was to remove the duff and 

sm.aUpatches of ona-third to one-half inilacre in size, 
distributed and totalling at least 50 per cent of the area. 

$u�l:t:asystein. would aim at good.stocking without too much 
. int6 scarification. 
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Subsequent procedure 

RESULTS 
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}?er AereSurvival in ij}54of Whit!! Sprnee Germinates of Sueeesmve .Yeats 
from 1951 to Itm3 Based on one-.quarter Milaere Split-plots. 

Treatment Germination % 
Mortality Survival 

Scarified 18,600 67-7 6,000 
Unscarified 222 100·0 0 

Scarified 1,555 29 1,111 
Unscarified 0 

Scarified 2,000 0 2,.000 
UilScarifi!!d 0 

Scarified 22,155 61 9,111 
Unscarified 222 106 0 

% 
Stocking 

50 
0 

27·8 
0 

38·9 
0 

'{7·7 
0 

A stocking tally on the 650 circular milacre quadrats previously syste­
In8ctically distributed over tl1e complete study area provided the data presented 
inT;able 5� 

SUlll:lll8xy of 'White Spruce Stocl\iIlgon the Study Area at the Conclusion 
of the Fourth Season, by Milacres. 

% Stocking 
Treated blocks.' ,': . , . , ... , , , , , ' , , , .. , ... , , , , , , . , ... , . , , , . 1>1·4 

.Untreate<i blocks, , ' "  . .. , , " . . .  , .  , . . . . • . . . .  ' ......... , . . 45 .� 

four seasons. of growth, the surviving seedlings. generally appear 
the. six right-hand seedlings in .Figure 5 . .  The three seedlings on the 
ta,ken from the odd �carified patch where re-invasion of com�ting 

Vejiliel;.alillon was nut rapid, andthey serve to illustrate the effect Of the com"-
.pCt;L"'LVll of. the fore�tf:l.ora. 

. 
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:'n:pJtl�qt:i.o'i!;'j;)tBuijb.··. 

the entry of poplar �t'l�tilll,� Cil:lt:' 
�Ul the split..,i?lots. ,l:jJ�C��ilse: 
iauot �on�h.i�ite, . 

w,x.OOFW(]rod· <>"C�llu,,, q'UU" 'CI" make provision for 

50 
28 
39 



T�g�l1era.te� • on , this stuQy ar�8; since ... the· . iIi:. sURse€lll:tlntgrowt� has been disappoiritmg . . 
�8;tUl'aiexplanation is to credit fluch .. ·p()or 

veJltet;atllve eolllpetition •. 8urprismglyrapid ipvi;ts:ionof 
... .. apparentlytlie seedlfugs origfuatingousuch 

.. to bec�ineestablished with sufficient: rapidity to 
1t1\�� cc)ml[)etltl,,,re �effeetsof other vegeta,·t!on: 

.:��e�jl.}g.·· _�o· __ ,-___ is �l).iIDportil.nt crite�iol) of suceess and,regardl�s of 
is itJ;lI?ortantto know if: and . when the reproduction 
tbe coin�tipgveget8;�iop� Previolls'J:!tudies (3, 4 and/},) . 

1I1,(I.lClilitecl�ISU{)ill rapid rE!i';i�'v:a&iD:n .�n!ithe. seedlings· had a chanee .to 
fA.e:j�mQ·· elsta;Pllsli1ed befOI�e' cqmp(}!i1i?I'I. beca:me.severe� · 

. .  .. . 

ca�:�§�resru��stootoe�Pt�n 

l'�iIl vasiol) . .nrighLhave resulted .if.a �.o:&€1 •. 
undertaken .• Th€l.use ()f a toothed· brush.,. · 

heavier mechanical equipment, would: . 
rl,illltte,d CllPsiide!ra:l)ly _--- .. t!..i.stt-ll·hQ:nn'.nf· the forestjoor� This wl)Uld. .. 

. . a period ..• sllffi(}ientto pel'Jll:it·. 
the eonifemllS ger:tninatel!,8;ll��' 

suggest is more important,.' woUl<il:. 
better growth. TheY wollld therefore be more · 8;lld. 

,m·nc.t,.", .. . . more even terms 'With othervegetati9:n w4en it .. $;<il��' . 
•. . con�id�t:ablethought will have to be given to this�uesti�n : 

yigour·when considering .subsequent studies on' spruce regeneratiOll,; . 

SUMMARY 
of. reSiditaJ. stands 01 . v�rYing mte�sity; . most·' white spruce "c'ui-: , 

of Alberta are not regenerating adequately, �nd vari911�<\: 
inaUgUrated to. find practical methods ofeorrectingtllilil p . 

. .. .th(}su,mmerof 1930, light mechanical equipme:Q.t VlTas llsel:i" 
.. "'I •• : ,,."' ......... , the .. ·forest · floor. Ullder an' inadequately regenerating residual .��d 

<;'; •• ;If}f;j�Jiriu6e and 'poplar. "Alight white spruce seed supply, was available in,�¥� ' 
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'e�(:,� of tlietesldullol stand at the tim� of scarification; but no 
�reporte<l '. the. .. following two years. Annual tallies . were 

. iestilting germination, and. the results to the . autumn of 1954 are 
below: . 

1. Scarification with the Beetle tractor required six tractor and 
hours per acre. Thls . figure has�been. substantially reduced by 
sequent investigators using mechanicjil.l equipment heavier anu 
powerful, but also more expensive to operate. 

. 

2. Baring/the mineral soil to . coniferous seed fall has reslllted 
increase in spruce stocking four years later. 

3. In spite of a. mixedwood residual stand,there has been little ap]pe��� 
ance of poplar regeneration. following scarification. 

4. The growth of spruce germinates during fOllr se�sons has been 
This is undoubtedly due to the prolific and almost immediate 
of, dominating ground vegetation. 

5. There is the suggestion that good sites may require different scarifi,qf4� 
tion techniqlles than medillm or poor sites. Somehow or other 
re-invasion of competing vegetation must be retarded until the 
ferous seedlings have had at least a year to become established. 

6. For at least three years the scarified seed-bed appeared to 1'A11. MU1D.. 
more receptive to spruce germination than the unscarified control. , � , ' ' : 
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