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1. The elm of <hisn brief ia 5o ounline the 15 I:art‘.:!ﬁl-t.i*::n ia
vegetational conkmnl ot OFD Qepgetour,

BACAGEOUND ; -
g. P&

auring n viait to Caneds in Des 63 Tolomel 0.5, laeto, the Joremcder
=T the Blologicel Laborstories st Furt Detricx, leammed of She problers
she Jaredlar Army was having ‘n comtrelling gracy wnd seedlfing growtk, j
and Simbe- vegrowth, et Oegetowr (See Acoex AT, Coloczel Chets made an
fn¥ormml offer to Cacada of technloal ssdlstarce and Zefaliast cheaicals,
Miis aff'er vas subject <o the approval of Coloncl Casto's superiors, e
suggeated thel Cansde write to the UK suthnrities giving detalls of the
probles and requesting advice and maslstance. 74 wms agresd thas bctk
roubtriszs would banefit from such s scoperative ventuTe, Speclfis=ally
Caneda would bena®™t !rom the techeofcal sdvice widch eould be given b7
L8 vrperte. [hie sdvize vould maiply comalst of cometruckive oriticlsn
ot the meshads acd herdicides uaed v sivilisn conmmmetory Lin the pantiie
¥ FROOESIEAstiors BAEd Bugzeatiofis fEr Better procedires png ghesleals
vhier coild be incorTporated in specifications ard sootrasts for fusure
¥ears. Thé VB would beneflt Tty being given the uee of large tracta nf
Tirgt snd eecond growik Sfimber in sn environmest similar 3o that o tha
rarthern United S%ates witore rnew hearbieldwa, which kad naver begn ecploged
1a tbis <ype of cllmmtic zone, could be tested,

5 FER 64

ar B zestlt of Oclonel Casto's offer wnd muggeetlocs, = letter
vas aect ?rom the Direetor of Works, Army leadquarters i Fab 54, 40
The Canadian Avmy Staf? I:iu“:.:.nstcnil, gutlining the croblem and giviog
epecifio informaticon about types of follage, sizer of Arwans, climese,
ehe, This inforsmtion wme sect to Cclomel Caeto with s request 7o his
somnEnty ard recommeniations,

L n.l’l.--'
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k. MAR &4 L
Ia Mar 64, She Commending Geseral, BEdgewosd Arseral, avthorized

Lhe Hologioal Lateratoriss £c mssist Canada as sejudred. Fort Detries

AL thas ti3e wmy & suboriingte agenoy %o Bdgewned Arsems? and thus =ame

mpder comm=nd of ke Toupanding Gemeral, Blgeveod Azeenal,

5.  APR gi

In Apr 84, sxperts from Fort Dobsick visited Gagetown, viewsd <he
aren, mnl flszusaed the troblem with eepicr olflcers Bt Cegutewn, Tasy
Vere Aole tu study the dnvitatior-so-tandsr belng pus out fur Broek ecatrol
f2r the Srwer of 1364 mnd vewe akle to maks msicus aengtrucklve suggepsions
Bs 10 how the gpevifizmtions cculd be impromed. %cm of thesr ruggesticns
wre detalled at Ancex B, Due to werklsac the nelentliste frosm Port Det—rck
wers ucable 0 awsint wny #Porcher “hag ymar,

&, ETMMEPR 1964

e progrus, apepded ma suggested by the pecple free Toet Detxfck, !
eould not be loplemsutec fx 1964 dpe - moravellebllity of sultab.e siTorars,
“owever it wnz plurnsad bo carTv out tnte fmproved program ir che Susmes of
19€5. Herbizidal appitcmsioe in the Bawmer oo -CEh war carried sib by a
eiyilian conipsetior in B progras Parallel U2 thet of 1063, Ti’c lsb<ar
trojest was sspsoped i hﬁ: ty the Sagetowr Morestry Btaff ay 0%
Bffectiva, FBesult: of ths 1964 bruss seot=o" Prafvot have oot besn mmas
avsile>le 5o this office, tut urafficislly the ¥ors Drbeiok sclentists
eit vhat 1T wRs not pertloularly successtul. Thds torclusion was hased
on Shedr conmversasiomns vish peaple al Cagetown, Ard B viav 0f <he regults
Miring thsiv wvigits to Sagetown ir Mar and 8cp BS. Thum £he contracs for
1063 wae Judged Lo be 0% o= fective while tuat of 196l FoaEthly wmas mush
lgak putcesafe, although the *wm Frograes were vory aimilar, Tola wouls
~hdlemts 8 dlasrepansy acmwewbere, either fp Fiow-how, shemios=ls usad . the
Timlig of €9 progran, or 8 combinatien gf faszove.,

T FALL 1964

In the Fall of 1964 un offer of the use of avess at Gages own Soe
the 75llowirg yes: for defolistfon trisls wae pecedtsd frée £he Sarwd‘mn
utvermzart. A proposed vieit Lo Gagetown by Fort Detriek perEosmel 14
Ser 6% £5 azness ‘e Tegults o the contrmetor's apTRY project of <hat
Surmur and to ddscung +he Progmmm For 1§5 2auld —ot e errarzed dus e
Frior comeileents ot Segetown acd heavy vorkloads oc “he part of tae
reroamnel ot ot Sesriak, '

cunt3
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B. MAR &%

Dowewer in Mar 55 the Projeat Cfficers {row Fort Deirick sgalin
viaited Qagstows, 4 trial prog=as wvas organizec w1lib Canads supplylag
severml hurd-ed aores of growth that weuld act de dipturbed for g% leaut
gie ysar alter the spray trisl. In addition Cehads wes £0 provide veklols=a,
drlvers, labor pasties, sircralt, an! »atlous aml quarlers, Fort Detrick
vEs bto provide szvemel Rorbicidss to be femted ms diSForeny conommiTAticng
an verisue <ypss of virglns timher and second gprowth brushl to detarmine whick
wvan the mozt ellective 4n the North Temperats Zone, A% thet tise theie
weTe approximately 27 chemicala suggested for teeting. ThEe test Blan
ca’led Tor a U8 Army holicopter o do the spreavizg and sach chemizal was
e be mllctted m teat paten, The “eet vas %o take plhce in oid Jun 65.

9. MAY &

However on 25 May £S5, prior to the progres belng implemented, 1t
wAr orders=d mancellsd My US muthorities due Lo the cost which wvas 45 be
Incurred, lofs decdalor wam —eversed 17 Mar &5 and placy agmiln vers
Zormlated to sarry cut the iriel in <he Bwmmer of 19660,

15, SUMMER %S

In the late Spring 1965 Camp Gagetown offisdia’a mgals coutracted
with n olvilian cortractor to provide Gegetowr wilk brush cosxtrol., Tae
cinbmatt wae avarled to Tow Chendon!l Compapy vhno sprayed spproximetely
4700 mares nT wecond Arowth brush with Tordow 1GL (Bee Annex ) fecm e
¥ugtes BoB helleaptes. Bprays were made up in the zatio of coe gal’on
Torden to (1} gmllone of weter with s thickering agent to prevent ir 7
and weTe applisf At ihe rate of 17 gallops 4otal meseure per mcre duricg
Lew oexfod L 4o 1% Jul 5. When wieved 1% lste Sep, hardweods such as
map.e and alder haed surhed browe Boy conifess werte net mock affeessd =-
thers vars emamples of tress growisg eide-hy-olie of tre mame glze acd
specivd, and spiwyed 8% the e tize with the same quastity of epmay,
wlth cne owglnnimg tn yellov wnd the ofbew gamfiested,

1. Pmae mgalr I wRs the otlpdor of the Tetrisk ssieatiete that retses
of apillcatlog wers taa llght sof had ocome fog late in the year, Alen
Toracn 13 slow &ulluw and, waile I taa an of7ect on a wide variety o:
ppecitr, 1% dues not K112 all spe:fea,

Tk
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e Of the ares sprayed approxisataly one=T1200 vas sczidentally ses
afire alter It wme spraied, Thera were cozplainte From the Siredighters
that the sno<f Trom She Sire waa criemcly irrltesicg, I wms oot desers=
gfned 1 this wvae caused by the Tordon or the thickecing agerk. Fowwver
the fl=e yproved the effvctivemess of w®er bturnisg sc area, Al yvegetasior
:1“.‘-'.‘1‘151"_'13 grags, tardwocd treea, and conifers,wmo dewd wth mo seeprouting
ewpested. & hot fire surh a9 thic ome wvas wold ML sy letmt vade om
the trees anl oowt teeds ic the gom wyo imsher of so0il,

15, LS Mmmercooes CETAL - I 66,

=
=t S

In Jun oé the Srial was corducted. Eorlng by a U2 H3IS malenpiar
eguirpal with HIDAL apray equipasct began on - Dm0 end was cogpleSed on
16 Jus, 3ixtesn fHwo-mere piote werm eoreyed Wlih Lhe followirg coepounds
(Bee Arnmex C): 2umple, Orangs, MEGGI, Fhy=ar 170, Fuorar ¢, Torden 101,
Yerdon 22K, Diguat, ard ‘mrious ocmbinations of cheme, Thirhi-o’ix coml
puote ef 00 aguare Teet emch, were spmayec with a "cherry plehs-" sprey
*g azd ping plats of pelletized s641 aterilensa wore hard app-ici. T
ares treatel car be located on the map of CeTr Segetown, composite sheet, '
Miticr B, A5F B, TR=E3., fthe zereral aTea wee aling ® treil leading frde '
the westemn bouncry of the emwp (map yefersnce 9057), Yent-Turth-Fast to
Giinn's Dorwr (map refarsnoe G956}, The belicopter aod phots alworut
voed the Wisevilie Alrstxin [map reference -153). It is ucdaretood <hat

roma o the wlste were ehoving effgots of the Lesbleidsy withts acuss

aftayr {reatoent, '

k. It iz antiolpated thas Lnspeciiom <rips will De made to Qagesosr

by the pevwounel from Foct Detrisk in Jul acd dug 66, and in late Auy -
#ATly Se¢ep & reQiest haa Deen subzitted for sutherity for & mumber of gerler
T8 Army and U2 Alr Force officera ‘o vialt Gagetown to view the m=gu’ts
vilch ehould be post =videmt by then,

15, A Mot of personeel, bkh UR and Canedisr, involved ie she project
aiure 196l, 2p gitmshied am Anrex ©.

el

16. T3 ioterest in this t-isl 45 imienee, eepacially wits the cperesigmel o
Tersiore’, WLk Army ard A4r Foree, Carsdian l-cersat appears to be goite )
allgve and ldrdted Yo “hose people conperred wits 4he clearing -7 tralulng

mrd reEnss awypas, -

Lt The LY ioteresi is understandatle. A great amoems of eff0rt has
Feen exparded o “ird some meens of degtroying the |oncle canecy “n Hausa-
FREL Asla. Apparensly, alter some In{tial tad mociicity, chemfesls in the

.
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Toim of desivoante, defioliacts, mnd plant grovil regulesors were foul so
te effective, Jecaume =7 this, irserest neTurm’ ¥y was gemsrated iIn taalr
eriexts ir p_amtn in & Nizch Americst = Burcpesn 2liwatic =ova, DI0f nlty
ir Ticding esi<able arcns make the ‘des of Purforsing teats at Gagetown
dockly attrackive.

Tl The Casmcisn wb2itade 1o a's> umdersizséatle, Brush coulres has
a0t com@ to the atsecthlum af the JEETRLISEA. poopls as e for Carnia's
oilitazy planmere probebly are zore soncarced with gperaticns 1 the
Teppurate Zone VHATE Tolimge fo oot R great pronie=. Lask of icterest Lam
alac e aviritried to the facs toat, &t Gugetovn mlone, Smush ooesrol
fovulves 50,000 mcres wvhereas the sTial &0 Jus £F Sook in m mess 30 mopss
OF 20, AR & redulf evem the RUZ personcel involved possibly fesl bial the
tro4l s tatier removed froo thelir problems.

13, However, 1% 5 suggested <hat the urlgirAl bemofita or thie coopermtiv

Vesturs bave, or wiil mave, heen obtained. The Jnftsd States Emn 1t test
data on & vmrdety of chextomls ysed in £he Texperats Zone; and Cansda will
have the ecvice of exparts as 40 how & hetier Lrush coptrol Dregrem, uaing
elvilian 2ontractors, -an be optatined,

L e 4
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IATEEr  rAug bS

- O7F (ACETOWY

1, VI the agproxizately 250,000 acres covprlalng Tap Gagetowr, about
T HD,00G acres cnly are sieared, This clemred area car be clessl™ted vader
anc of Jour categories:

8, Cleared with siumrs remminirg (Lack, artillesy, snd irfantry veanons
Tanges | -~ approximately 15,000 nares,

E. Ciesr with stumpe semoved [mareuver ares) — 25,000 meres,
€. Forzer Zamland [2ivouse areas) == 10,500 acres,
8. Foads -- 150 eflea
The eleaxed nreas are Hot comtimuous byt conmis= o open miteR Aurrounded
by forestu, The yltes very ir size Trom less toan 100 meres to grentor ’
than 10,007 wores, Cockrol depesncs largely on the use to which essy ares
1s pul., Ths protlem of fires cn the Tanges 1 predominant whils many of
the mAmeuver sreas 2B~ Te ‘mnd clegred &8 recuiced aed thus 4o net poegect
RE greet & Soneserr.

2, Cerntrel meascres In ths pact hmve beer As Folowvas

8. Lespe clearfngs (tark mad artillery ranged’! — periedis alrosaft
hethleidal spray ATEraimabtely sveary tvo years,

Ze Bmall rlearings Linfeskry VERDONS TERgEs ! == Sarhinids ADTAY b
hiae ard gue squipmant,

v, Meneuver mrems - hmnod suttles. Mo kertleldic treatment az y=th,
de  Fer=lard (blvouss srese] -- soptrol ed burring,

®. Toadsldes == pericdic herktcids syeyicg and handovtning.

3. The herbtdcldis sprayiog has Geen perforsel by civilian contrastorg
vho bave used & ¥Aristy of commercial herbleoidms sqok wa: smmentue snlfacate,
50/0% wabure o toe lag-setyl estars of £ -7 Fli=dienl sropheseryaces o
Bold) =nd 20, 5-T - S=trichlomphenaxynsetic acfd), Tk 45 undershoed

that the success <r these snounl trestrents hes vardad,

bof g
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SUGESTID CRCYRMENTS AND CONSTHICTTVE COMMIYS TG EEIP FICVIDE 4 MOFE
SFVITTHN UV TLIAT CONTRATTGRS HeHELos O }:ﬂ:g::' - CFE GAGETCEY

S Define whel wae dosized in heash cantrol erd leave the sortractor

sore Elexibllity as to how 12 should be accomlished,

2. Use dissel cil caly me & cilvent rathar than B0/2C vater/dlens)
211, ard reduce aixed volume applied from five gai'cne per agpw Lo une
&r tw: gallon: per acre. The ddvae” odl ms A2 2uens szculd zive z better
nffest whore rainy weathsr oan be anticipated soom aftar applinacioe,

3. Lre the more velatile H=butyl esters of 2,90 und 2,4, 5=T ratier
toan the 15o-notyl =akera,

L, Jewrind Illghse ghou'd be used where the foidage Lo pertiecularly
déuse, rather thar crosswvind appiicasicne %o eratle <he eurey bo pesesrata
she sanoyy.

5. A program ehoutd be plarmed o e sonhinuing besls wear by yeas wheora
an arsa would oe cleared Indtially wné Shen spreved ‘n auboegue=t yemrs ta
pupress second growth. New mreas ocoold then be ipeladsd sach year over s
Fariod of time. As clearing 1p the expeuasive jrocess the ang% cowld Sher
be aproad cver B time Frare, The siubdegient Ayl lrmtlon of Rersdcldes
Yolowling clearing winld definitely keep the vegetation unde- =zrb=cl and
ie the mowt eeoporice]l =ethed of comtrol.

&y The oytbing of unsprayel ha~éwood growth aneuld S dlwcomtinasd
wthorwlse “esprowtisg of stumps, ucless efrayed o= painted, wil! sreate
Zure probloms thEr the thitfal growth.
. If & contimiing plamned pregram as rezoevevded above g serntarpiatng,
and Hell, Eaghea or Hiller mmliec=taers ars avallarle +thé Turchessz of
eulbaule epray eqguipment L9 Décomended. e U9 porporaticss are cRTad
we supplicerm:
a. Agrizcizurel Avistlos Engl=weering Cogpatyr
100 Z10uila Averys
canta CUave, Talifortds

Ee TIransland Adrowas™
Terrancs, Salfifornis

e
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Teis oquipmens costa ADOUS $3,-:-ﬂu gnd ‘5 emsily mourmel andl ressved Az

regued med |
g, Suvme Sbaer Tmoters vhnleh may have tonTribrisd %5 4 degrge cff lack
oFf sacoyey in bthye past aTs!

a. Toe of equeous scluivicss (mentionud abowe)

t. Sprays deliversd crder ether 4han irvession conditicns

., C[roplet sizes too large

d, Too mch afr tuorbulepcs

. Buraved too late in seascn

1
-

Sub-Zethal depomits omly
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AMEX ©
2 CIW: £51he3-4 [ZER) 4CE
AT L Acg BF

MFCL CANADY = 1065
Purple = nc dlluemt (508 n-tusyl emter 2,4-0 + 104 a-butyl eszer
Z,4,007 v 20% dan-tutyl eqter 2,8,8-0).
Purgle + oil,
Umaege - n9 dfluent {BO=57 mixture n=butyl egters 2,40 mnd 2,k 5-7),
rrange + o011,
TUE 2,40 + 308 2,0,57 - £o dtluent (o-"utyl eeters),
T9% 2,%r + 302 2, T e A S -0 B
AEEEE ¢ ol 4 1B 2 b el s 1 1 Lo cotyl ester Tordos ter gal,
Fhytar 531 {ro dlluert) soctum macodylats without surfactant,
Frytar 150 - water,
Frytar 0 [no Alluent) wadiuw casndylats with SUrfariact,
Frrtar 550 + watar,
Terdon 2070 + wntar {#*—lht!.nn—jjﬁ,ﬁ-'!‘rﬂ.ﬂhlﬁm Fieeicde m=id).
Pardaz 101 + Prysar 250,
Tarian 22¢ - wmier,
Torduen =% + THguat.
Tardor 27% + Fhytas 1£€0,

Slquat (1,00 Bihy ene-g,7'-gipyridtitas dibromile)

/F’afhzé’
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FERSONS INVOLVED 1N VIGETATIOWAL CONTROL - Lhu SAGSTCHN,

aPE 64 = JUL 6%

A
i

ihig Znnex khas Baen romuved in order

to protect individuals involvea.

/o "5’“:’5



W — A L
AT TR T et T PR i it R . S P e T T T
o e T T '.:.'“:*r‘ '““Ea—*wy:-:-:r: e o A by st e
_’.d T R T IR S TS SR S e R T
B iRt o e AR IS L e o i
TRIALS OF HERBICIDES
FOR BRUSH CONTROL
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LPRIL, 1859
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Hot €2 Tublicalita

iriaty of Herbicides For Drush
fontrol a* Fase Gagelopwn

by

v. C. Boyaiien

FOREST RESEARCH LABCRATORY

FREDERICTON, NEw SRJNSWICK

INTZ3NAL REPORT M-46

Forestry Aranch

Fpril, 1969

{ihis repurt may rat Lo pubiiched in whola or in part
witbaus Lhe weillea conient of Uhe Begicna) Director,
Merdtimes, Zepartment of Fisheries and Forostry,

P. (. Bax aac0, Frodgricton, #. B,)
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In 1366 and 1567, the Forestry Desrgh e co-cperatian With he
Daaaricent of Naticad)l Pefeace (DND) corducted trials of szveral herbiciges
app’ led Sy helicopter to spcand-growkh 4t2nds cf conifers and hapdenads
at Zase Gagetowr. By carnful application af kpowe guirtitiss of herbicide
s gpall test areas, 1t w2z haped te Tdentify bha kinds ard contenirstivrs
of berkizide racuired to give effectiyve contrsl] of the eericus tazcies comunly
fourd 10 tap Eese Gagetown training area. Tho aullor gatahiished the test
and co'tected the data presented fn thiv ressri. o
vt triale were comdusled G an arca parth of the Ennichillen Road
from which the forest caver bad been revoved Tn 1835, Ey 1946, 1n zpite of
agria? sprayfmg with phenaxy reraicides in 9535 amt 1950 ttp1arua Ltupporiec d
fairly cense saplirg stand of treanling anc Tergefeldls aspen -, red maple, black
and white spruce, «nd balsar fir, with tesser gmaunls of white Birck, wire hirch,
white ash, white pine, and saveral chrub species of which wild rafsin wis mast
slepdent, Sirce the naim cormzrerts of the stand are found in @11 parts of b
riEilary trainire erea, ang ali hava proved Lo be ramg-or-lzes resistant to the
nberoxy Reroicides previcisly wsed in the brush contegl 2rogram, discussion will
ba confined to three species - groups rancly aspen, red rapie, ot spruce-Hr,

[REATHLHTS AN SLGT LAYGUT

In 1966, three coaneatratians of cach of three herdipides were appited,

riced with waler, at the rate of 10 gals tgtal sprdy voiuse por aore. -
Herbicide® Low Rate e Hediumn Rata Figk Rale

o/t 1, a.e,hb & ih. B.e, § Th. a.k,

/1P 3 b ae, 6 b, 8.m, g ib. a.e.

Tordom 1 gal (i%) ? aat (U5} € gal {Us)

a

[ag hertizides ard more fully descrised Tn Appandix 1.
3 .0, = 2CTd eraiwalant.

The [ordon sprey was thickerad By the additiap of the pa tigulating agent
UMorbak? a5 required r the manufacturer. The high rate of Turdin was intended

U vigns latore Fallaws Tha® a "Gativa Tress of Capads" [6t: Fh., 1863},
Cian,, Cap. Forgsk., Gtiswa )

£ Irgariai galloas wr'es atherwize specified.

/3 g 2



@ s b2 4 ogat () acve et ous to Touldp cdlibcation, iprsy wes appiisd ab

13 @3l tote) wolune per acre fnttead of Fhr Jsia] o7 sl

Each treatsent waz azplied 2o gpe pigt in caca of four randomized
blocks. Plets mere ore spray . owalh (akval 43 Toor wics! by 290 feet lany,
sdoqLEte isglation strips separstay glats amd Blocis and wp sigrs of
cartarinitiar were observed, Spraving was carrlec cut on Lae merning of

3t Juty,
In “067, the 1600 Lveilvenb: were repeitos (with Tordon Being applied zt

Lhe currelt rate) ard Lhe feMlowing Lreateents were adced: L:Effhh
Hernigics Low Rala Medi i Rete 11 gh Rate
Bzcamine 3, 8.8, & 1b. d.e, 9 1b. a.c,

: (/T 31k, a.e. B 1b. a.e. g Ik, z.0.

b/T + TCA (res 10 1b. 15 1. 25 ib,

TR | [ I 1h. a.2. 18 1b. a.e.

bach trestrent was opplied to one plot in rach af threo randomi zed
biccks. Plot size wig the sare as in 1965, Sprayirg trgan on the evening
of 27 June and was compleled (e following noraing. T

COLLECTION OF DATA

The 196€ plots were cxanined an July (667 and = ceraful couat af dead,
uaraged, ard urderagod stoms was made on @ strip 6.6 feet wide and 132 feet
lang i3i¢ out aleay tha cartra lira of -cach gareved piet. Stors were tallied
in twa sire classes {Lndep 3 feet hign and aver 3 foet kFigh) and four damane
clesses (dead, seversly dzvagad, Mghtly daragad, ird urdemiged), Tzch siem
in a chumg of herdwnsd sorauts wes Falliad eeperatoly.

In July 1958, ihe |95/ piods wera T2asared, The fol lowing changes in
pracedire were made: :

{8) Stems were rot senzratoed by siza

(B} 0nly theee ANge clésses were recognized. Steas were clatsed as
"dramed® orly wlon the feight bad -hoen veduged by killing of tha
lezder cr had bee checked Ey killing of the terciral kud. Even if
severely cefnlfated & stem which con*inusd to Treriane in ki iyht wag
ot corsidernd to bs damaged.

Ve d -yu?#
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(¢] To overcuwe the 4iflizglty encaurtared in Lhe Interprelation ¢f the

1367 tally, 1a which the purerical rapresantation of suoe spesies

was sommtimes insufFicisnt to fndicate the effects of t-exblnant, when
thare were Tess than 0 sters of o given specics or the 132 x €.6 faet
sub-plot, a larger arez wes examined wetii that nyshoer was rexcnad, or
unti} the whole af the sorayed plot had Lees exarinsed, Tn the laiter
gvond any shortage sti)l resainipg was mede up, when passible, by
counting more than 22 ctems o~ Lhe cerresponding plots In wther biocks.

(4} ®aen, on the othor hand, 70 stems had Seen tatlied before the whole of

N tn2 sub-plot had teen exarined, the ally stopped 1F iU seewed that
the distribution of sters hy camage classes was clrarly indicalive of
the extert of dawage caused, e.g. if afi 20 stems rell in the same class,
amd etems in other ¢lassns could net be seen on the rPowrindap ef the
sarayed plot.

{e} Because oven one livieg stem ir 3 clump of hardwoud sprouts indicates
L3t the reot syetem has ol been Rifled, tallyisg individual ckems
zan give misTeading results, - For hardwacds, therafoee, the clusp vather
than tFe single stew was adopted s the tally unit, For a clumg Lo qu2lify
45 -either “dead” or "undamaced" every slus in the cluip had to be in Chat
¢lass. “Damaged" clumps cautld, of course, contals stems in all three
classes,

These changes moen that Jdetailed somparisen Setwesn the (5686 and 1567
spray plots are frpossible and, where ii.was sonsidered necegsary to corpare
results of the twn trials, the 1SEE plots ware redwdsnred using the 1568
technlque. Lt is parhass vnfortunate that Lhese changes also §init the
ueefulness of thz vesulis to persons dnterested inoa selactive cype of brush
control. Faor exammle, damage to canifers shown bere a3 very Tow might in

o7 i fact be 50 spverc as to cawse spprociable 1oss in value {r a Christeys Tree
L_;{x"plantat{nn. It must ba born 1n mind thab the chjective of *he trisls was
=" ip gfscover suitable 4reatwents for long-Lerm control of 211 species.

s

RESULTS

The apoant of dovace caused to & given species by & given tragbtrent varfed,
setetioms rather widely, from ore piot to anether. Scwe of tha probatly causes
are ciffererces in <¢id rofsture, chance variaticrs in rate of applicztion
within the plot die to cheeging air curreats, end differances Tn the eolalive
belglit of nefghtouring stoms. Some plots did not yield dota due ta the shapnce
of a specips Tren those plots. Aceordingly it is oncessary to overege the data
fer all plots which recefved the gama traatwant, 1In the foilowing divcussion,
thron spactes groops ars dealf with separately, Aspen ingludes trowb]ing aspan
and Targatacth aspen. Spruce and Fir are gombired because prelimindry analysis
Faiied to revzal any diffzrence in thelr reaction to eny troatrent,

Kfajfuﬁf



1966 T+ial
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The tus preroxy Farnfcides cppearad to 3¢ abevt equally denaging
end even though tary are such less effestive In k117653 asprn Lhaw 1¢
Tarden (Tahle 1), taoy causse gopreciable mortalizy +n! 0 areit dedl £°
defuliasion. Tronds are mot clagrly estatlished, Lhough the perceniage

o¥ stems suowing snly Vight damage 2% the low rate o°

that Lhis trestment was zpproaching the Tower iimil

‘Increasirg the conceriration above the medium rete (b Th. 2.8,
im this %rial, increase tha effectiveness.

Tardan 13 evidently a very effigient ®11ler of aspon,

rate used, anly one stew was not kilied and |
the piots wore remeasured fn 1958, it was
. rate pots were dedd, indicating that am even lower rate of herbicide might
be used when an Drmediate kfFD 45 not required.

pplicatian suggests
af gffeativurass.
Y £id net,

At the lowest
s wat severaly doraged. Hken

wi that all stews on the Tow

Effest of Throo tardicddes, Esch at Toree Reles,
1867 Tally of 1866 Applization

Distributior of stems by dawga classes

em——

Table i,
gn Aspen.

Trestment oeed
Ha, %
D/T L s 31
1 i1 18
K 19 28
RfTE L |- 1
b | Bd 40
H |4 40
Terdan L 18 95
M PRI 411
i 77140

JUeF Trial

B — L R

severe Light . Urddrzusd
lta. & Neo & 0. b
55 5D 17 18 2 2
/@ n 3 g 3! o
47 ED B 12 0 0
A Bl 15 20 0 W
58 56 £ 4 il 0
21 55 ] 4 ¥ o
1 3 49 0 i o]
H o 1] Q g "o
¥ g D q 0 0

I

in the 1387 trdal, the G/T trastment causad rewghly twice the

"

Clrtad
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rertal ity obtained in 1366, while : ¢
shan I the previaus trial (Tesls 2). Tordumnowas agafn the nost 2
pffective hi1lle= of zspon; ihis Lire, 5% of Lhe sleins .rovained @) fve at
+he low rate, but thes: stews will prosabiy ¢'e withip ¥ wear.

the D/TR was sgwewhat less effective

if thy ithree adiditional tpgstoents, Tacaming al Lhe aedium race

gave rasuits comparalle to the other plencay t
Jiow ror the high rate caused wuch murtality. _
27T wixture anpeared toomake it scwewhat sore pifective

peilesnie, bt nsither the

Tha gugtlipe of TCA Lo the

. thrugh the kighast

Ki1) was sti17 Juss then was caused ky.the low rels of Tordon. TOB 2t
g aigher ratas 148

porfarsance was sti1l unsalisfactory.

Table 2.

Troatrant
N £
i

H

psaw L
i

H

Tarden L
” &

H
Dz adir | ne |,
H

H

D/T+TCA L
|

H

FE:) L
H

]

. tae low rate was very disappointing, and aven 2t

&
th

1968 Tally of 1957 Application

tffazt 2fF Six Horuicides, Eact at Three Rales, @n
Aspen.

Distriduticn of clutis hy damace classes

D

T e —

Z2h
el

u

15
13
18

51

49
3

&
4
4

az
ig
45

2
16
11

Ho,

Dpraned

Wi,

e

52
5
i

23
30
33
a1
100
100

Il
43
)

E7
id
85

4

€5

15
N
"B

. &5
42
33

[ =W =0

- L E—

£

L]
-

Eq

B

er
15
70
&7

0

2d
Ol

a3

33
30
15

g5
hil
73

Ingyiti ged

LT

z

Lol o e ] i O S o e ] Lol i e I = |

=g =
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CFT-12ET

TP -18arT

2Lk
5 ﬁ._ ; . Oacaming - V96T
) F;'I-"
__El '.lr

% ; DT TCA = 126

vpife ¢

108 - 1967

.t Tordon - 1567

K Torden - 1386 (1967 fahy)
X
¥
Tordon - 1986 [I9EBR rpity]
Elll-ni b w
-
lt,llht..
o ¥ L
|i,|'.
i

Figura 1.

Effect of herbicides on trombling ard- largetooth asger.
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Red Mafle
1256 Tr a)

It 's immedfately aaperont that .red Manle is mueh morc resistent
than aspan to all three qevbicides (Lompzre Tables 1 & 33, Oniy Tordon
czusnd any soprecizhle rurlelity, the nian rate azve bhe bLast Rill, but
the modiem rate was alrust es good, Cortadinly the 52 fqgrzase in mortality
would rat warrent Lriplicg the cote, Doudlinag the swounl of herbicide, from
1 to 2 gal, wore Lhen doubled the mortaiicy ard is therefore Jusiified.

.. Tadle 3. Effect of Three Kerbicices, Each 2t Three Pates, on Red Maple,
1367 Tally of 1365 Spraying

Clmmmeam @

= ——

Sepher of rtems by Jdapage class

Tresl=ent Doad Cpenra LEghs mtaraned
Mo i Ha. % A i Ma, b3
2T L 4 . S 24 17 163 EC 11 8|
.'~1 4 5 815 Ed 36 21 13
I ¢ 1 53 24 itz fid 26 11
o/ TP L ) 0 k¥ 21 101 &7 18 12
M ! 1 6 5 i1 D 4 3

H T4 g kL | 4 17 61 15 g ¥
Tordan [ 18] 40 a8 &0 a d 0 )
b e ae i7 12 1] 0 0 0
I 159 ol 12 7 0 0 0 i

i

While Tardar at the medism ernd kigh rates greatly veduced the height and
density of the rod maple sprouts the offect may bhs of short duration. A
supyested earlier, even thauch 93% of the stess wore kilind, every clump ma¥
have orz or more Jive siems indicetfng that tha reot Systom has nat beenm killed,
ard neW SProuts fay f3oh repleze the deoad enes.

1967 Trial

lailyling eatire clumps rether bhae sTngle steons has of course kad the
Effec! af reafazing the tatly in koth the “"desd” amd “undamyysd" classes
{Compare Tables 3 4 4). Qnly Tordon at the =adiu= &nd high rates and 0/T+TCA

/7 28
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et tnz hign rate czused spprecizble wortality, and ever the hign rate of
Tardan gave mucn Drss than tolel zpntral,- Tearing 330 of the ¢lumps with Hvirg
stevs and, thercfore, 17ving roct syftems.

Takle &,  Effeet of Stx Merbicides, teza st [hree Ratzs, ar
Red Maple. 1968 Tally of 567 Zpraying

Distribution of elows: by daragn class

Tragtmant Lead Nazzged Urdaraqerd
fla. % Nao. 4 Ne. 4

4 = T FLE—E as — L R - —

oIt L 1 P4 hil Dy I Z
M ¥} n Lo Fi] ¢ 0
H 0 g I i 0
wf e L i ? g L 0 2
H 1 k| 37 ai f i]
i Fy k| BE a7 1] 0
Tordon L J 11 Lg HY 1] {
H 1d rx i 33 Tr 1] fl
H 38 Ef on ki n 4] .
dacamine L 0 0 e E8 g 32
M 4] i &1 E7 #0 33
H I 2 37 93 k 3
PreTCA L 1 3 a5 yr 3 id
] 3 £ L7 93 1 Fq
K c? 2E L0 74 4] 2
TR L i Z L0 G4 2 3
Ll o ¥ 62 100 ] ]
H a0 0 55 = T s

Jrzaming was lie leest effective of all the herbicidas used 1n this
teizl, ard O/TP vhich Fus bean clafmed to be rare effective than Lt
spairsk waple eqd clher bard-to-kil7 specfes did not Yive up to ils
repatation in Lals Lest, TS wgs no bettar than the phoraxy esters,

ér‘/) A the higk rate, O/T+ICh was much mors effactive than PAT alone.

PO o 28



BfT -1967

LsTR - 1967

: Docamine - 19&T

D/T « TCA - 1567

TOB - 867

T-::-rd;m - |BET

forden - 1966 HESA tally]

Effack of

Kledium

|
Cemaged

herbicides or red wipla.
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For sttustions where 25 mortalfty of ved maple clumae indicztes a sat{sfactory
degree cf contral, 9 ib. of O/7 plus 25 b, of TCA per acre gave aboul the

same resutts as 2 oi) of Tordon. Cormparing O/T aipne witn D/7#TCA, 11 wiuld
sgpapear to be the TCA crrponent which 5 responsibie for the maple roriality
{Table 2}. Thus 1 1b. of O/T plus 25 1%, of TCA micht give the same Fasirlts

at lower_cost.

i To obtatn corparabie data for the 1966 Tordon plots Lhey were re-tallied
(by clumps) fm July 1963, The results for Lbe 1965 and 3567 treatmeats
Wara i '

= i =

Rate Percentzge mortality
{Gat) 1966 plats 1967 plots
1 17 il
z L1 ¢3
1 - BB
B 58 -

—DAX e

At the 1- and 2-gal vates, mortality is higher on Lle 1366 piots. This agrees ———
with olservations which indicate céntinued martalily during the second yesr @;
after spreying with Torden. The fact that the mortality recorded 1 yeiar after
sarayirg with 4 gal of Tordon fs greater than that recordad 2 years after spraying
with & g1l is 2z conteadictary rezult for which ro expleration can be affered,

. st anly firm conclusien which cam be drawn from thase Lrials is tnal mven at

J Eae Righ rates of 4 and 6 galfacre Tovdon, although i¢ kiils a large Aushor of

stems, carnat be relfed upen to give long-Tasting conirc! of Ehis species,

Lpruce and Fir

1966 Trial

dince paeqoay Berbicides vrave very 211tle effect an conifers, gnly the data
fqr the Tordem plots are prosected here {Table 5). It w25 shserved that the
O/.7 tresirests czused & certain ameunt of needle cast, but nc dowige could ke
sacn 2 years after spraying,

,;Qr_laj’_lf'
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Table 5. Effe=t of Tordor, &t fhree Rates, on Spruce and Fir,
1967 Tat 1y of. 1366 Spraiying

e E—— L —

Howaige of sters by disaje class

Treatrent Dead _hovers _ Light Urdanacod
R & Nz, | i1 * ha. %

Tut con L 47 33 ah 2 44 33 4 3
M ] 42 3 ae 22 £3 3 5

H 24 73 96 18 19 ti K 1

4 - = : -

Tads tally, | yoar #fter spraying, shows a cirar tverd of increasing
mortality with ircreasing dosage, reaching the mexiruw of 76% 2t the O-gal
Fta. 1t thus sppears that the desired fograe of controd can be appreached,
if not attained, 1F erough herbicide is vand.

1957 Trial

Only three of the 17 treatments coaussed ony mortality of conifers, so
dats Tor the othor “restoerts ary not shown. [ this irisb, Tordon gave resuils
coaparable to those obtained 1 year earlier--somewrat feower ot the 1ow rate,
corgidarably hatter at ko cedium rate, and sVightly betrzr st the Righ rate.
Tais lasy result is uroxppcted, becsuse the trond ds cleerly foward betler
ki1l with hicher dagace, ard et the Kigh rate in 1865 coriafned 6 gal compired
ts & gal in 1967. This sugqests that dosages atsve & gel canrot be relied upan
to give = higher martality.

103 wis gencra’ly superior ko D/TeTCH, bubt the high vale of TDB was less
affectiva thar the radium rate of Terder.

: Tha 1938 rerpasarssnt of the 1366 Tordon piots shows thel, as with red
750 raple arcd aspen, nordality dncreased in Lhe sesond year after spraying {Table 7).
f e whete fncredss 15 alirituted to the death of sters clzssed as "severely
demued” in 1967, Coaversely, scee of the stems cldused as Tightly damaped in
%5&; “marowed in Appesvance to thw paint where they were clessed as umdamgged
noIEEl,

s
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QfTP-BET

QeT « 1967

'
il g,

Ry
I.li.l

R C. owoenhles - 1967

e 3 O/T+TCA - 1987

CH - 1957

L.

iy

1-.,!!: : Tordon - 967 il
gy A LR
i xn i BB
ﬂ“"f S

Terder - 1985 11967 1allyl

Tardsn - G568 (1966 1aly)
b L
_.' lve

e

Licm ;ﬂ.iﬂ

w14 Floure 3. Effeet of herbicides o spruce and fir,
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Tabie &. Effect of Three seryletdes, Sach at Three dates, an
Spruce and Fir. - 1063 Tally of 1957 Spraping

_ o - s —————

HiTder of stoms by damage class

Treatment Tead Lamaged Ladanscad
; Fa. i B z o, i
lordan L - - az 2L 11 17
H a3 52 35 42 5 6

H 20 L1 ) 17 1 ]

B/T+TCA L i 4 51 67 P 28
M 5 12 21 b2 13 2h

H 13 13 I 1 14 14

[ L ] 1] 17 25 43 12
H 17 18 8 F1 L] £l

K 19 18 0 A0 1 ez

Talle 7, Chepge f¢ Periercage Portality of Spruce and Balsam Fip
on Plots Sprayed in 196

e e

Treatrment 1957 tally 195h tally
Tordon L 33 k&
M 42 aif
H 76 "3
:quu]nsiaha

1, Frere any of the three rasistant species groups cocari, enly Tordon of the
six cnemica®s testad wi'll give arsthing appreaching verplele, Twig-Lerm control.

2. Ir fnercasing resistance to Terdoa, tha species groups ramk 4%  ASpen,
Sprige=Fir, Red Mapls,

3 F9: Aspan, a cergeatraticn of Tordan totwoen 1oand 7 ga) (USY/acre will
yive 0% kil3 in the First year. Spruce and Tir seem Lo require 4 gal [US) to

yive a4 first-ysar kill af about E0%; further agriality wiil probably oceur in
th2 secard yedar. Fer red eaple, neithar tha 4 631 nor the B gal rate has %flled

L B R
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mar? Lnan 65% of the sprayed clumps (Firsteyear k137 with the 4 g4l troatmont),
Morecwer, ft i3 possible thet seme of <the clamps which appeared to he dead ¢
year after spraying mey sprout ggafn amd of fset secomd-yrar moriaiity,

&, These Lrigly provide ma evidance ko fndigafe that iergrezs g the concontration
of Tereoh 2bove 2 jalfacre will provide & Lbeller 311, tLhowgh Ln# passipiity

is not ruled oul sirce the & and 6 gal retes were used in giffcrent yedrs

ard weatber conditfons way have irflusnced the resJits,

Jévjb?f



 fogendix |

Cescription of Lhe harhi;iﬁés used i the 1986 and V967 trials

Haprhicide

lacaning

T

DfIP

TCA
The

Terdon

Oescriptian

"Bareamine 20/2T", & Tarmwlotion contafning equal
parts of diamfne salts of 2, 4-0 ard 2,4,5-7,
total acid equivalent 76.8 ozfgzal.

A sixture 6f egual parts of Tow valaiile esters of
2,8-0 (dichloreshenoxyacetic acid) amd 2.4.5-T
(trichlorophenoxyacetic ecid).

A mixture of pqual parts of Tow voletile esters of
2,80 arnd 2,4,5-TP (trickloroprenowyprepionic acid),
Cormom parwey Fer 2,4,5-TP are *Silvex", "Kurer®,
arid "Fenoprop”.

Trich groacetic acid,
£ mater-saluyle atire forrulaticn gont2ining 19.7
oz of 2,40, 9.6 oz, ot 2.4,5T and 19.2 pz. of

trichlorchenzefe acid por iznorial ael.

"Tordoe 101, a formulstion contafning 2 Tk, of
2,8-0 and 0.54 145, of picolinic asid per g2l {US).

::?77’@2:?
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npaendix 11

1. Approximste Cpst of Herbicides

Hegrbicide

2,840 (Tsteron 6-E, § 6.00/cal)

Z,4-0/2,4,5-T {fstergn 3-3€, § i0.00/gal)
2.4.5-TP  [Xuran, 12.20/g41)

Gacerire {Tacemire, Z0J2T, § 8.00/cal)
TEA (5 Q.50/7h. )

ToR (% 7.50/0a1)

($ 15.30/.5, gal)

< q rm— o,

Latlars/lb. a.m,

— T — -

2. ApproxiTite costs (dellars per acve) of treabrents

ltorbdlride: - hate
L M H
deljars
03 E .00 10,00 1%,00
DfTFP .28 ¥0.50 18.75
pazarine .00 1. o0 180G
DSTATCA 14.00 .50 e Ly
DA ih.00 . 4%.00
Tordon 15.00 0.0 £0.00 (4 gal
0.0 (6 gal

28 of 25
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