
REHABILIT A TION OF OVERMA TURE 

MIXEDWOOD WITH WHITE SPRUCE 

AFTER DYBAR (FENURON) TREATMENT 

by 

R. F. Sutton 

JUsumc 1'1/ fran�'ais 

DEPARTMENT OF FORESTRY PC BLlCATIOl\ NO. 1124 

1965 



Published under the authority of 

The Honourable 'l.1aurice Sauve, P.C., M.P., 

'l.linister of Forestry 

Ottawa, 1965 

IWGElt DUf..\.\'lEL, F.H.S.C. 
QI·EE:-.<',", PIU:-.<TEH .. \:-.<IJ CO);TIWLLEI{ ()F "TATIO"EHY 

OTTA \L\, 1%;, 

Calalogw' .:\u. 1<'047-112-1 



Abstract 
:\ Lu,tllrial ('xperimellt, l'eplicatf'd fi\'(' timps, wa� (',.;t:tbli,.;hed ill 1\1,-)\) Ull 1're"h 

i'l'rtile :iitl's ill a :illl'ltbbv, boreal Olltario mix('(hn)()(l. PeUded [(:llltrUll lll'l'bicide 
(" Dybar") Im:i br()ad(';l�t al 0, �, U), :32, Hlld ·18 Ib", per a('l'(' ill plot" or :3, Ii, D, 12, 
:llld Li yards diameter ill all ('()ml)iuatiou:i, Dybar at :32 + lb", ]wr acl"(' \I:t" highly 
dIcct iv(' ill killing llloliulaill tllapk alld ,.;pedded alder \I'hert' ('olllpkte shrub ruut 
:i,I',.;tem ('olllpl('x(>,.; lay Il'ithill the area treated, Baballl fir alld white spnt('e ad\':lu(,(, 
gr()\\" ( h I\"a,; mon' :iu,.;('('pt ihle t hall mOUll t aill mapl(" Beak('d hazel II'a,; highly 
r(',.;i,.;t:lIlt ('\'cn totS Ill", ptr acre tn'atlll('uts, F()urth-,\'('ar height gt'Ollth of white 
"pt'U('P plauted Oll(, )'('ar after (he herbi('ide treatmi'll( (ill group" of () ppr plot ) wa" 
highly sigllificautly (p<,OOI) illcr(,:(,,;('d ill the ·t8Ih,;, pel' a('r(' [)\'lw' tr('a(IlH'llt" ill 
plo(" !l or more yards ill diallw(el'. 

Resume 
l 'lle cxpcri(,Il( '(" que ]'Oll a rcpctce ('inq foi", :l ctc cntr('pri,;(' d':tpn\; Ull plan 

faetoriel, ('n I D;iD, dan,.; de" ,;Ial iott" il ';01 frai,.; c't fNlile ,.;itll('(':i dan,; \til peupkrnent 
mixle brou",.;aiUeux de,; foreb l)()rcale,; dc' l'OnT:trio, Oil a ,;emc ,\ la \'olce de 
I'hcrbicide de fenul"Oul'n granule:) (marqu(' "Dyll:lr") il rai"Otl d(' 0 (pla(,(,:lU tc-moill) , 
S, Hi, :12 et ·1S line" ill'acre, dans de,; piac(,:lUX de :j, Ii, !J, 12 ('I [;) \'('rge" dl' diatll(':f 1'(', 
dan,.; (uu( e,.; 1(>,.; (,Olubinai"Oll" pos"ihle", Le Dybar rcpalldlt il rai"on (k ;)2 l inc" ('I 
pht" il I'a('r(' s'e"t n:\'clc tn\" (,ffj(,:lc(', ('n ('(' ,;pn" qlt'j] a fait lYlourir ]'(:rable il (:pi,.; 
au",.;i bien que I':lun(' ('OIlllllUn lil 0('1 ]p traitement at1('ignait Ie ';,,,,;trnl(> radi('ul:tire 
tout cnticl'. Lee; ,;('rni,; prc('xis(ants de "apin llaulllipr e( d'cpin('(t(' blatl('h(' sOllt 
('ll('ore plus \'ulncrable" au Dybar quc I'crabk il cpi,;, mai,; 1(' lloi,;t'ti('r il long bee 
,.;'('"t rc\'clc In\, n:"j"lan( :\ c('t herbicick, menw u. (](,,, trai(elnC'llt" de ,is lin(',; ,\ 
I'a('r(', La cl'oi,;"an('(' ('n hauteur, all cour" dr' !cur qU:ltri(\llle annce, d(' plant,.; 
d'cpinctte bland\(' plantc,; l'aI1nce qui a " lti\'i Ie traitclllent herbicide (!l ';('Illi" par 
plaCl':lu), a 6t6 grand(,lll(,tlt fanJrisc-l' (p<,OOI), parliculierf'llll'nt datl,.; 1(>,.; pIa(,C:lUX 
de \) pied" et ph[" de diamCtn' t mitc,.; 1\ mi,,(!ll de ,IS line::; de Dybal' ,\ I'a('l'(', 



CONTENTS 

INTIWDl:CTIO)i ... i) 

OBJECTIVE::; OF STt'DY. i') 

TIm STUDY AHEA ... 5 

:\IETHoj)::; . (j 

lb;,wul'::; AND DI';C (:::;::;10 N . '/ 

(a) Effect,; of Dybar Oil lllain shrub alld trce ,;pccies. '/ 

(b) r nfllH'll(,P of treat men ts OIl gr(J\\'t h of plan ted \\'hi te ,;pnl('c \) 

P[iACTICAL ApPLICATION. 1;3 

ApPENDIx--Botanical name;:; of spccics mentiollcd. . 1·1 

REFEHEXCE::; ........ . 1-1 



Rehabilitation of ovennature tnixedwood with 
white spruce after Dybar (fenuron) treatment 

by 

R F. SCT'ro"l 

Ir\TRODCCTION 

Intolerant mixed\\'()ocls ("',\spell-Birch-Spruce-Fir") ()eCllp.\" the lllost fertile 
sites in boreal Olltario. \lany mixed\\"oods are prodlH"ing a trifling frad iOIl of their 
pot('nti�d production of llwrchalltable \\"ood. Thi,.; is particularly tWl' of thos(' m�lIl)' 
"(Hllds. no\\' ()\'erlllature, \\ hid) originated after fire' during the first half of the la"L 
('('ntury. ('OIllIllOllly, gro\\,th potent ittl i", l:llW'ly taken up by shrubs, :tlld allY 
rehabilitatioll of these fertile mixed\\"()od uplands \\'ill he dependellt Oil artificial 
regf'nerat ion. 

Nell" C h{,llli('a I herbicide p{'pa ra t iOlls ('0 III i ng Olt t () til(' III a rkd offer,.;i l\'ieul t urist s 
all incl"('asillg range of treat mPltt s \\'it h \"hich t (j aid l"('g('lIerat ion. ,; Dybar" \\"ClS 
d('ydoped HS a llCHl-sC'!ed i\'(� pf'!l('(ed herhicide to he applied dry, a,.; a surface 
drc"sing, \"it h no n('ed for sppcial equipment or \\"{'ather condit iOlls. Thi" prompted 
an eYaluati()n of Dylmr in miwdll"ood rehabilitation. Dyhar cOlltaills 2;) per cent 
fl'llUl"oll (:j-plH'llyl- 1, l-clirnethylurpa), as the active illgredif'llL FellllrOll ha" a 
solubility of about ;�,f):jO parts per millioll ill distill(·d \\'ater at 2:)oC., i.e. much 
hight'r thall its relativ('s TllOllUl"Oll (2:30 p.p.m.), diuroll (40 p.p.m.) alld Iwlm!"Oll 
H p.p.m.), and ill th('or,\' should pas::> quickly dO\\'ll\\'urds t.hrough the soil, so t�nabl
illg plalltillg to follow \\'ith a minimum of delay in mdt'r to maximiw exploitation of 
t he reduct iOll in ('ompet it ion. (The findillgs of allot hN "t \HI)' (Su t ton, 19G;)) 
carried out at the Sarnl' time ha\"(� sinee demonstrated til(' fea"ihility of plallting 
COllC'lllT(,lIt ly \\'it h Dybar Ueutnwnt.) Dybar is non-('()lTosi\'(�, llon-flammable, 10\1' 
in volatility, and 10\\' in toxicity to mall ami otiwr animals under recommellded 
procedures. 

O BJECTIVES OF STCDY 

There \"ere three objectin;s: 

1. To test the effects of Dyhar on species commollly present in the boreal lllixed
\\'oods of Ontftrio; 

2. to determine ho\\' SOOll aft(�r treatment \I'ith Dybar a piece of ground may safely 
be plant.ed to \\"hite spruce2; and 

;�. to determine the minimum diameter of Dybar patch treatment ncc:e",sury to be 
of ,.;ignificilllt benefit to planted white spruce. 

THE STUDY AREA 

The ,.;tudy \I'as carried out in a shrubhy, o\"crmature mixed\\'ood OIl a gentle to 
lIloderate south-fur-illg "l()p(� on Ontario Paper Company limits about:5O miles ::;()uth 
of \Iallitommdge. The fertile sitl' had gro\\'n fiIle, scattered ",tern::; of \\'hitl' ::;pnU'e, 
but t hC':-ic had heen ('ut for boom timber some years hefore the pre,;cllt "tud)' was 
begun. The remainillg trees, Illo:,;tly def're'pit trembling aspell (Figure l), \\'ith "OIllC 
balsam poplar and \"hite birch, llO\\' Illuster a basal area of le,.;s than ;)0 SCjlWrf' fed 
per a(')"(�. Balsam fir, a millor cOllljlonent in tlw O\'('["oitorey, is in places begilllling to 
form :tll underst()!"(·y. Hegl'lleratioll of \\'hite ::;pru("E' ioi sparc'e. Tall shrubs numbn 

1/ He;-;{'urc!l Offi('('r, Dppart!llt'nt oj Fun:;-;try. Canada. Ric1l1tlond Hill. Untario, 

2/ Butanical BaWl::) are giveIl in the App6ndix. 
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some 21,000 stems per acre, mainly beaked hazel (50 per ecnt) aIllI mountain maple 
(-Hi per ('ellt) in ,,;p('lllingly random intermixture; alder, mountain ash, chokecherry, 
";('tTi('elll'lTY, and dog\y()od make up the balance. Lo\\- shrubs (belc)\\':� feet), mainly 
Canud<l and hush hOIH'.\·su('klv,.;, are ()("("�lsiollal. Charaderistic herbs are bigleaf 
a,.;ter, clilltollia, "ar"aparilla. and t\\'i,;ted "talk. 

,\ mildly acid moulded till, mostly -! or more feet thidz, covers the underlying 
granitic and gnei",.;ic lwdro('k. The till range,.; ill texture from sandy loam to loamy 
,;Hnd, and j,.; ;;tOl\\' to H'ry ;;tony except for minor pockets of silty to loamy sand. 
�()il nj()i,;t1tre regimes (Hills, I D;i2) arc mainly ill the 2 to:3 range, \\-ith the southern 
part of t h(; st udy un'a approaching moisture regime .l, 

METHODS 
,\ t'andolllized fac-torial experiment wplicated fi\"(� tiIlH'S was laid out in July 

I DilD. Tin) o-;eb of fin: tn,atmcnL-i were applied in all combinations: 

lli"",eU'r of plot treated 

,\ ;{ yard:-; 

B ti 

(' \) 
]) I:! 
[,: 15 

nate of Oyb"r broadeast 
�-+--------���----.---------.----.---[> 0 Ibs. per acre (fl.OOO oZ. ppr sq. yd.) 

Q SIbs, " (U.O:!li oz. " ) 
R [(; Ibs. " (0.0.'):; oz. " ) 
S ;,:! lbs. " (O.l()(; oz. " " ) 
T 48 1b8. "  (0.158 oz. " " ) 

Flr;CltL 1. Part of "tuily an,,,, :ihowing windfallen trembling aspen in 
overrnature rnixedwood. 
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It "hould be llotc�d t hat in thi" ,;tudy aIt hough Dybar \\'a,; appl ied at ra 1l'�: of up 
to -18 Ill,;, per ane, no Oll(' acre r('e('i\"(�d thi,; iltllOUltt of Iwrbieide. tt Li-yard diam
eter plot,; are ,;qu('czcd into an ar('il at [S-yard ce!ltn',; and if herbicide i,; applil'd 
at -is Ill';. lwr acre t() eaeh and en,r:: plot, the alllount of herbicide ildually u:'l,d \\'ill 
be 2(\.1 Ibs. per a('r('. \rith \�-yard diameter plot:, ,;imilarly "paced, IC'C'� thall ]0 Ill". 
of h('!'bicide i,; needed for e\'l'r�' anc t reatpd. 

:\ trial planting \"ith 2+2 \I'hile C'pruec \\'a" carried out ill t'ilrly .Julie [\l(j() to 
ddermi!lt' whether illl\' )'('"idual toxic eff(�('( of Dvbar rPlllailled ill til(' C'oil. There 
wa" nOlle, Slll):ielltH'llti ,\', ill Septembf'1' 19(jO, 11 i Ill' ';)+0 \I'hite "P1'I1(,(, were planted at 
three-foot ,;paeillg ill t hi' form of it ('l'OS'; at �th(' ('('llln' of eilch plot. ,\III111aJ. tilllieC' 
\\'1'1'(' made of lllortalit.\, and height grol\·th. 

RESCLTS AND DISCCSSION 

(a) Effects of Dybar on main shrub and tree species. 

Tabln 1 pre,;ellt" all enduation of the cOlltrol ilchieH'd with Dybar ullder the 
condition:::; of thi:i study, 

T.\BLE 1. E\'ALFATW\: ()F EFFE(,Ti-l UF IlYB.\ 1{ O\: "1.\1\: :::lIWCB A\:D Tfn:f.: :.;r'E('a::::; 
uF TilE HOltEAL "[L\_ED\\'(l(JD, 

Specie,::; 

::\lountain 
(AceI' spicatum) 

l{csu]b and SyruptOIlls 

Strong rt'SPOIl::iC Oil 
.!.'< lbs" ael'(' (Figlll't, 
llle[('!' at ;U + lbs, 

at 

plot;-; h's::3 than n ,vanh diarn('tt'I' Wl'f'e inefTcctin;, 
('ven at ratp:-i a:-- high as ·is lhs./acr(', probahly due to 
plot in rl'latioH to root f!;t'oIIlc'tries. 
Applicatioll at S lb;;,ja('re gave 75% kill ill i5-yard 
diarlt('tpr plots, 
()nset of SYlIlptorns delayed until aftpr leafing-out in 
YPllr following :-:illIlHn('{' appliea1 ion. 
�IarginaI and int!.'r\-f;inal Iwcro::;b and r('yu\ute rnargin 
followed by li'af-fall, (Figure ;,), 
OfteIl suhsecpJ(;ut prodll('t iOll of sprout;-; and epi('OrIllie 

-:---,----c----.-- - -�!!!!) t s .��!J2.�����01��tg!� Sl' 1 { 1��g��I���l;"?_.U·:ig�IX�.' .!!..;) ''--_� 
H(>akpd haz('l :\ 0 to =--lltlllll('l" broa(ka:-;t applicati(lll at up 
(Corylus corlluta) to ·IS ael"{' in plot:-: a� large H:-5 If} yard=-- diameter. 
-�, -.. ---"-.�., 

Speckled alder 
(AI nUB rH{josa) 

------ - ---��---- ------.. -.--�������--�-----.-------

ned 
(Corlllls slolonijlra) 

lnior!!lation inndcquat(' for g:eneralizatioll. 

"[ort"lity of 0-15' n'gcllPratioIl no per cent at ;U + 
l\):-;. aere, evpn ill tht> �!lla!ler plots 
About 50 per ('ent mortality in plots of D + yards 
dia!!H'!cr at 1()+ llls,iane, 
'" e(,(lles die and mallY fall before spring following 
applieation, 
,\ 1'0 II wI plot bordus, espceially in treps taller thall 
15', dalnage Inay be fP:-5tri('u>d to certain branehe::; or 
part::; of the cro\,-n, generally the rnost \"igorou::s parb. 

:::lusceptibility 
tinting 

Low 

High 

rl1cdiurn 

=:-:-:--------------.--.:----:-----c-�__::_--� -��----- ------.. - ------.--- .---. - ------ ---.----� .. -

As for balsam fir \'cry high spruce 
(l'icea vlallca) 

TrcIubling [t;-;peH 
(Populus tn:mulo'ides) 

Babam poplar 
(Populus balsamijera) 

\'ihite birch 
(Hetula papyrijaa) 

Sapling !lIortality of �JO pt'!' ('(Ill t at ratt's of ·IS 1 b:-;. 'acre 
in plot::-; of 1:2 + yards dialllf'tt'f' 
('tllllbiuIIl di{�s frolll dowll. 
r\o oboprn,d, 

:\::; for trern bting aspen but rather Inore ;-;lowly. 
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FU;l<HE :2, ;:-;t('l'eo pair :-1howing goud kill of l!!Ollldai!1 rllaple in yipw a('rO:-1:-i plot ET', Bloek:2. H{:fon� 
treatrl1f'I1t, vicw l)l'Y(Hld:2 or:3 yard:::; had been ob;:;trllcted by foliage. (Photographed JU!H:, 
lHUUI. 

FlI;CHE ;), .\'u!'m:d It'af of 1l10llntaill. Inapie fbnk{·d h.\- Ih'har-arYe('u,d l{'itvt':-l :-:huwiIlg: Ilecrotic: and 
revulute Illargill:-;. ;\tIec:t(�d lea,"(·:-\ are glo:-;;-;ier tlt��It nUrIuul. 



FIG ClU; <1. Normal leaf of mountain maple held against small, curled 
}(>ave.s on cpiconnic shoot. 

(b) Influence of treatments on growth of planted white spruce. 

SUI'\'i\'al over-all, foUl' growing s('[(sons after planting, was 77 per cent. None of 
the mortality \l'aS attributahle' to residual Dybar toxicity. Table 2 gives ill formation 
011 the cause and rate of lllortality, \rhich \\'as related lle'ithC'r to blocks nor to 
treatments. 

TABLE 2. SlJR\'IY,\L A.';]) :\!oRT.\LITY OF l'LA.';TED WHITE SPRUCE. 

Annual .\Iortality 
'70 of originally planted trees 

End of Survival 
growing ?(! Smothering Shading and 

sea::;OIl Unkn()\vn cau::scs 

lOGO 9G.0 1.9 I 1.7 0..1 
1 ()(Jl 90,0 0.7 OJ) 5.a 
10(;:! iiU ;5.7 1 .0 (L9 
1%:) 77.:3 0.1 0.1 0.9 

TotaL; GA 2.8 13.5 
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By the fall of I Dti:5, lllw,h of (he planted slock \\'a,; beginning to SllO\\' proIlli:ip 
(Figure ii), For ('xample, aH'rage height illcremcnt in 1%:5 for plots CT illld ET of 
blo('l.;:;)\\'aoi I,t) and (i,;) ('Ill. l'l':iP('(' ( i\'('l�', :\Ie'anillgful eilara('\('rizatioll of the ell\'iron
mellt, (':i!)(�('iall�' of t hl' (,�lIl()P.\' d('noiit �" for the' llille t r('e" ('ompri:iillg e:u'h plot a" a 
\\'hole ha" Ilot bpCll po""iblf', :dt hough for single t rec" ill similar ('ondit iOllS a highl�' 
"ignifi('allt ('ol'lTlatioll has heell foulld hl't\\'l'l'n callopy dell"ity and height grOll'll! 
�::-illt tOll, I (Hi."», f[m\'l'\'('r, the gm\\,th figure:i tell their "(ory \\'ithuut ]'('''urt to (,:lll
op�' d('II"it�, data, Table',;;'; �lnd -I pn'''l'lit hl'ight iIlC]'('IltC'llt data for Ion:.; (t he fourth 
gro\\'ing ';Pa,;on alter plallt illg) h�' plots and h,\' IH'l'hic'idl'-ratl' and plot-sizl' tr('at
mellt totak Height ilH'l'('[lH'llt data fur I\Jlj:-; \\'hell Oiub.ieded to all:dy"i" of \'ari�lIl('(� 
(Tabll' :i) "ho\\' that \\'hile ('omhill('d treatmellts hal'(' ('x('rled it highl\' "igllific:lllt 
(p< ,(1) ('ffed 011 height gro\\,th of ttl(> planted \\'hit(� spn[('(', rat(� or applicatioll of 
lH'l'hicid(' i" by far th(' lllo"t illlltwlltial fac'tor, \\'it h ,;ignifi(,:lll('(' ill ('X('(''';''; of p< ,OO!. 
Diffel'('I1(,('" I)('t \H'ell lllean" of the ]H'rbicid('-rate treatlllCIl(:i and their ,;igllitic:lll('e 
are pn'''t'lltcd ill Table (i. 

FJ"l'UE 5. \\'hite "1'1'1.1('(', plaItt",1 [f);,\), well-c,;tabJish"d and with n,n ('m. 
leadcr in 19():L Plot CT, Block 5, (Photographed Sept. !%:l.) 
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TABLE ·1. llEIWICII)E I:A'1'1-: ,\ :\1) ]'L()T SIZE THL\ T:'II1-::\T ToTALS .\:\j) :'IIE.\:\ (tF 
I(HI:l In:rc;ll'l' I:\l'HE:'IIE:\'1' OF I'L\:\TE!l \nII'n: ::-;FI{lTE. 

Plot 
::;iz(· 
yd:-;. 

dian!. 

Il (,\ I 
II (lli 

D ((' I 

I:! (Tl I 
1 5  (EI 

Ilerhieilk 
Tn'atH!('nt 
Total 

'.lean 

() 
(1'1 

1 5. 1  

III.S 

1·1.1, 

l;{.D 

IS.I 

is.:.! 

1 5JH 

IIerbi('i<ie rat", lbs. 'ane 

S 
«2) 

ilL 

17 

IIi.U 

�·I.:l 

llLSG 

1(', 
( I 

n,El 
1·1 I 

1 5.I:! 

;)� 
\;-.;) 

LL7 

III.·] 

IVI 

i I.;{ 
:20.:2 

s') .) 

II)..l·J 

Plot 
·IS �iZl' :'Ilean 
(TI Total 

I,d ,(j,t) 1 ;).:):2 
:2:),5 �7 . · ] 17.·]� 

2·l .(1 S·l.\! lti.HS 

25. ·] DO.:l IS .l)() 
:2·1.D �H.:2 IS.�·] 

IIll.l ·l:lIU 
:2:2.(j;2 

TABLE 5. A:\,\LY::-;l::-; ()F \·.\]{L\:\('I: (II: 10()I, III·:I(;ll'l' 1:\('HI-:\[I-: :\'1' 1:\ \\'lllTE ::-;I'HCC'I': 

l'L\ NTE]) 1:\ 1 D5D. 

Source D.F. --
Blocks ·1 

Flot size ·1 
IIerbicide 

rate ,I 

Intcmctiull J(; 
Total 

treatments 2·1 

Error Uti 

Total U·l 

** p < .Ol *** P < .(JOI 

�lllilS of 
S(PWH';-i 

!(Ull 

7.00 

;H).7 �l 
15.50 

;'(U·I 

I l:!.:lI 

IS 1 .5t) 

\'ariaI!l'(' 

;2.50:2[) 

1 .75()() 

\).IS511 

O.(H;SS 

:!.·JGRll 

I.lliDD 

F 

:2. 1:H) 

1.·1% 

7 .S5l *** 

I.:!O 1 

:!.IIU** 

�IH'd('cor)s F 

p.D5 p.IlI 

:2AIi 1,.5 1 

:2AIi 1,,5 1 

:2..11) ;{.5 1 

1 .7 [) :UO 

1. (i;l l.\IS 

TABLE (i. ])IFFEltE:\C'FS B1-:T\\·I>:I·::-'; :'Ill-:A:\S ()F IIEIWI(,I])l: IL\TE TltEYDII::\T::-;. 

IIerbici<i(, 
rate 

T S Il 
CIS lh,. , a ,,!'e ) (;;2Ibo./ac!'(-) (I i i lb. arTf') 

II 
(S lL;-;./ acre) 

--------.. I------.--------I----.------j---.... ---- -.----- -..... ----... - .. -..... 
:'Ilean 

Difference 

*** p < .001 

:!:!.ti;! !(i.H 1 5.1:2 

T-S =G.lS*** 

'f-H=7.50*** 

T-q =5.7ti*** 

T-I' =(i.DS*** 

S-H=l.:)� 

S-<i=(U:2 

S-1' =().SlI 

1{-C!= 1.7·1 

H-P=O.;)� 

Ili.S(i 

I' 
«'o!ltm!) 

1 5.(i·1 

Table.f show" that the -\ b""t combincd treatments \\'ere DT, ET, CT, and BT. 
These have ill common a herhicide ratl' of applicatiotl (jf ·IS Ills. pN anc. Three of 
them are highly significantly t'uperior to the control, and thl' fourth i" \'I'!'Y nearly "n. 

Plot ,;izl' doe,; Jlot contribute significantly to \'ariuIl('C' (Table ;')), :\e\·('!'tlll'll''':'', 
in spite of the lack of ,;tatistical significancC', plot size' 18 important, and ma.\' yet 
becollle significant. The pronounl'ed effl'd of plot size on the effed i\'ellI'S'; of "hnt!> 
('ontrol has beell Iloted Crable I), and \\'hik the reflection of this effect in the height 
incremellt of planted white sprucc is !lot statistically "ignificant at pre"ellt, 7 of the 
])('st D ('ombinl'd treatmellts are in I ii- or 12-yard diarnc!I'r plots, and D of the \\'()rst 
II are ]lOt. c\ further pointer to ttl(' importallce of plot size is the sigllifil'Clnt differ
('nc(' lwtlH'cn the :-:lllall plot c\T ami the other treatments \\'ith .. lR Ib:-;. per acrc of 
herbicide (Table ·4). Dominallce of thetS Ib::;. pCI' ane treatment, alld the \'uriability 
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(in treatnwnt effects) c'onsc�quent upon a shmh b)-el' cllll"i,;ting l'",.;C'ntiully of all 
irregular mixtlll'C' of mountain maple which i,; highly ,;n,;('pptihle (0 D.\-har, and 
beaked hazel, \I'hich is llot, au'ount mainly fur (he lack of ,;tatistieal signifi c'u licc 
uf plot size. 

Thl'se results are c'oll\-illcing pYidencC' of the dIed in'lH',;'; oj' (he is Ih".,ac'IT 
treatments \I'ith [)�-bar in increasing the height grol\-th of planted Idlite ,;pnWl' by 
reducing competitioll from Illotuliain maple. Since sturdilwss and \-igollr in gell('ral 
ane! bud sizl' in particular a 1'(' a pparen t ly corrda ((�d I\-i t h ('lIlTPn t heigh t grOl\'t h, 
Iwight gr(Jlrth diffprcncl's might In:! I ulldel'('stimatc tht' real differential,; l)('t\\"('ell 
treatments. 

PRACTICAL APPLICATION 

The study shOll'S that mountain maple II-a,; readily killc,d hy ";UllllllE'l' broadcast 
application of Dybar at :�2Ibs. per an(' in plot:-; i2 yare!,; or more' in dialllC'lel'. lIazel 
II-as the only specips that did not S\l('('Ulllb to thc' -is Ib". pl't' :tl'l'C� treatm(,llt,;_ III 
general, control of "hru/Js i:-i impl'O\-ed if the herilil'ide is applil,d to area,.; sufficielltly 
largc' to includl' complct e shm h root sy,.;t elll com plex(',,_ Fu rt her, it \I-a,.; demon
strated that planting II-ith Il'hite "pruce may safely folIOI\- D.\-har treatIlH'llt,; n,; 
hea,-y a"f81h,;. 1)('1' ;L('l'C within a .\'l'ar of the herbicide applicatioll. \rith hl'Oaclca,;t 
application at - ! 8Ibs . pN n('l'C', pillis of \l yards dialIlcter or lllOl'(' 1\'('1'(' llceded tH'forc 
impnn-ernC'llt in gl'OIrth of nille tree group,; of Il'hit(' "Pl'llCl' al'llil'\-ed high "igllifi
('1Ul('(� (p < . OOl ) Irithin the pmiod of ,;tud:-.. In ('omml'r('ial OjH'l':lt iOll';. herl)i('idp 
treatment and planting, freed from the contin('" of ('xjlerillll'nlal design, ,,110111<1 
show greater cffec:tin�n(',.;,.;. 

It follows that \1'hc!'P lllountain maple i,.; the main oh:-itade to reg(,lll'ration, 
Dybar Illay be broadca,;t in patehe,;, Il'itel'e II-hill' spruce gro1lp" arC' t o  he planted 
after an oven\'inter wait. Height groll-th should be highl�' signiiie:tlltl.\- bl'tter than 
in comparable area", not previously treated wilh herhicide, In large-scale operatioll" 
consideratioll might be gin'll to the po",.;ibilit�· of d('\'(�l()jling a llwthod of aerial 
applicatiou of herbicide in the form of bomhs or grenade,;, i . e . aggrC'gat (,,,, of DylJar 
granules that would break up on impact, scatter, and so treat a patc'h of Cl)!l\-C'llicnt 
planting size, 
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APPE:\DIX 

Botanical :\ames of Species Mentioned 

Ellgl ish ::\ ;tm(' 

Alder, sp('ckll'd 

Aspcn, trembling 

Bin·h. white 

(:]H'lT.\', choke 

I )og\\"Ood. rl'd-o,;iN 

Fir, balsam 

Ib?;('] , heaked 

Honcysuckle, bush 

Honeysuckle, ('anada 

:\Iaple, IllOlllltain 

:\Iountaill-ash, showy 

Poplar, ba lsam 

SetTic('belT)', Bart ram's 

Sprucc', \\'hij(� 

c\stcr, bigleaf 

Clintonia, yellow 

Sarsa parilla 

TII'istecl-stalk, rose 

::\Olll Frall�'ais 

Aune ('otllttlun 

PCllplil'r faux-t rl'mbk 

Bouleau a papiN 

CNisiel' de \,irgitli(� 

('ortlollillel' stolotlifcl'e 

Sapin ballmiel' 

X oisct ier a IOllg bcl' 

D i (\ re y i II c (' h (�\'ref cui II (� 

(:hcITdcuille dll Canada 

Erable a epis 

Sot'bi(�t' dl''; mOll t agnes 

Peuplie]' baumiet' 

Alllelallchier de Bart ram 

Epinc((e blanche 

PetollLme 

Clintonie bOl'eale 

Salsepareille 

Rognoll de coq 
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Pntnlls I'iroinialia L. 
Cornu.') siolollijera \Iichx, 

Abies balsamca (L.) :\IilL 

Co)'y/us cornu/a :\Iarsh. 

DiNz'illa IOllicera :\IiIL 

LOllicera canadensis Bartr. 

.. tee)' spicatum Lam. 

Su)'bus decom (Sarg.) Schneid. 

Popuills balsamljera L. 

.. t me/anchier bartramiana 
(Tausch) Roemer 

Picca glaw'a (:\I()('ttch) \'os" 

Asier mauophyllu8 L. 

Clintonia bo)'ealis (AiL) RaL 

Aralia nlldicallZis L. 
Stl'eptopus )'os('us l\Iichx. 
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