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opemtionaltrialsof~- weedcontroltm&mmtsbymachine
applicationwerestudiedattw0smtk2-n
loblollypine  (Pinustaeda).

Alabalualocations for~lishing
Tbefirststudytzstedthefeasibilityofa

sprayattachmentforplantingma&inestoapplybaxxkdtrea~while
planti.rqinFeb~andluhrdh. !Lboratesofsulfcxnetxron(0ust),2ozand
4ozai/a,and~bandwidths,3ftand5ft,wereevaluated.  Fourth-year
pinegmwthwassignificantlyixmasedwithallbanded~~wfben
cxmpmdtothe~ted~~Thebesttreatment,202sulf~and
5ftbands,resultedintwicethepim?~~ofnotreatment,~~
tseesgrcMingwithinadjacentwindmwshadalnwx;tlOtimesthevolume  of the
best treatment. 'Ihesecondstudyaxpar&unsprayedplotswithbroadcast
applicationsofsulfcmetmmn plushexazinone  (2 ozCMst+l~  qtVel@I/a)

byacrawler-tractor~sprayeravern&rlyplantedloblollypines.  Broadcast
applications with the "ttza&r sprayer ixxxea~pinevol~by2.4  izims
cwer the untreated check. B&r application system hold prmise  for
operational applkations  in the la& pkinting season.

Herbacecius~contsolsignifi~yincreases
-IthfDpinesand~hardwood

early gm&l of
species (1 3 4. 5 6 7 8 U,l5,16,20,8#8?.88

21,23,28). scaneresearchshawsthatearly~gainswith
are maintained  for 10 to 20 years (l2,22,24).

scmthempines
Survival of newly planted

pinescanalsobesignificantly  j.ncmm&tithweed~l,  especiallywith
plant* of loblolly pine in eastern Texas (14). Anot& benefit that
weed cmtml affords in vubfxable young plantations is fire protection (9).
ThesebenefitsareonLypossibleifcost-effectiveapplicationsof
registeredprmiuctscanbemadewithoutinjurytothecrcptrees.

Tlxe support,  assistance, andcooperationofthemanag~tardstaff
of Scott Paper co., Mobile, AL are gratefully recognized as essential to the
establishment and completibn of this mzzeamh study.

Useoftrade!IanE?s is for the reader's information and does not
constitute official endorsement or appmval by the US. Departmerrt  of
Agriculturetotheexclusionofanyother  suitableproductorpmcess.
Pesticides used improperly canbe  injurious to humans, animals, arKI plants.
Follm  the directions and heed all precautions on the label. Store
pesticides in original containers tier lock and key out of the rea& of
childrenandanimalsandawayfromfoodandfeed.  Remembertoreadthe
entireproductlabelamd  useonlyaccordingtolabelinstructions.



234

Ekmkdapplicationof~~ herbicides -ov~t.reerowsis
oneofthemstkost-effectivemthcds ofgmmdapplication.  Such
treatmentsoftenyieldthesameearlygrowth~~~asb~~
ap@icationsafteroneyearoftrealmmt  (5,l9). Unfortunately, becauseof
the~~layoutofplanting~cxl~reforestatiowsites,banded
a@.icationsby  tractor sprayexsareveqdiffiailtto  impossible. Asa
~l~~tothisproblem,asprayingsystemwasdesignedthatcouldbe
mxrntedan~treeplantingmadrim3s,thusenabling~icideapplication
~pl~.,Plerformanoe~~~ofthissystemwas~i~ly
repo~,alangwithasystem~ onacmwl~tractordesignedfor
bmadcast applications (17).

Otherplanl32rsprayeshavebeen  designedanlopfxationallyusedor
test@ over the past 30 years (lO,ll,25). However, these were used before
theadventofthe newer herbicides labeled for we&I control on forestry
sites,especially0ustbyDuRmt.

Oust is the herbicide mst often applied for hexbaceous weedcontmlin
the southem pine region (19) and also shows  pmnise for haxdm&
plantation establkzhmnt  (26,27). Oust is usually appli&  in the early
spring, apericd&arting-justbefore-we&emqeme  in late-F&xuaryto
lat.e-WmhandmnniqthmughApril..  Thenormaltreeplantiqseaso
begins inlate-NavemberandoftengoesthroughMarrh.  Thus, theonlyn
overlapwith~appli~~ontimingandtreeplarrtiny  islate-February
thmughMarch,Thiswastheperiodusedfortheinitialtestingofa
simultaneausplantingand~~y~~ti~,as~asforbroadcast~
a@i.cationtrials. Additionalzxsear& willberequimdtotestefficacy
atlzimiqs~outtheplant~ seasonand~titivary~rates.  .

Studylocationswere i.ntheSouthem I&mHillsRfzyionoftheMiddle
coastalPlainP~~inceinscxrtheastern Al-. Soilsatthefirststudy
locationweretheOrarqeburyseries  (fine-loamy, siliceous,thermic  Typic
paleudults)  charack3xizedbyscattened remnantsofsandyloamsuxfacesoil
and the exposed sandy clay loam B-horizon. The clay fraction yef3 frm 7-
18% and organic matter was less than 2%. The semnd study location was on
theupperterraces of hilly terrainwithaSaffellseries  (loamy-skeletal,
silioerxls, them&c  Typic Hapludults). YJkeSaffellserieshasverygravel.ly
sandy-loamsurfaceand subsurface horizons, with 5-20%  clay and l-2% organic
matter. Fully-stock&  loblolly pine stands  had oxupied both sites prior to
ha.mesting. Sitepmparationonbothsitesmsbyshearing,  windrowing, and
windrow~dur~theslmlmer of 1983. Ublolly pines were planted on
bothstudylocations.

Study 1.Oustwas testedattwo  rates: 2 ard 4 oz active ingredient
(ai) per acre. meserateswereconsideredtobeLXand2Xratesforthese
soils. Bandwidthsof3and!Sftwerecorr(pared.  Thespraysystxmwas
mounted on aReyrmMs Tree Planterpvlledbya  skidder. Grourdspeedwas
nCntained by gex and throttle settirqs  at 2.1 @--a norm1  tree planting
speed.
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Iheproto-typeofthepl~~~sprayer~inthissaady
used a single Floodjet nozzle (spraying  systems Co.) for sprayirxJ  th? band.
Toachievethespecifiedrates,whileusing#esame~icideoonoentiration
ardtwoswathwi&hs,  fourdifferentFloodjetnozileswereused:  TK2,, 2.5,

The nozzles were xmuntzd

received a 30%
higherrate,withtheoutside  2/3 oftheswathreceiving30%  less.

ThesprayerhadaSO-gdllontank mauntedonthetapofmwildlandtree
plantfx. lllis&inksizepemlitkedtheplantingoperationto  proceedwith~
refillsexcxzpt.inthemxnixqandatnoon. A3gpn,E+voltelec&icpufip?
suppliedspmyiqpressure an3 agihtion tothetank.  Anel~csolenoid
valvewithaswitchinsidethe canrpartmentpermittedtheplantertiturnthe
spra~offduringturns,  whileqaintainingagitation.  Anotherswiti
pfzmitt&theplantertostopandstartthepump.

Arandcanizedqlete blockdesignwasusedwith  fourblocksthatwere
supe.rhq?os&onanopexationallytrmt&unitof280acres.  Twoblockswere
~iti~izlongbroad~slopesandFFereplarrted/";reatedlonFebruafy23
an.3 24, 1984. ~~bloc~~pors;~t~~;rlong~r~d-sl~~~~~~
March 2.2 ardi 13, 1984. Se&ingswemplanted9ftbetweenm~and6ft
befxem  seedlings-807 trees/a. PlotsaxIsistedof fcurplantingmmabout
300 ft long. Withintheintxriorixorcm,  5Oseedligsweretagged.
seedling height and g3zoudline diameter (GUI)  weIT nmmxedafterplanting
arxxafterfourgrowingseasons. Seedlings planted in windrm~ adjacent to
eacfiblock-5Oea&--were taggedafterthefi.mtg3mhgseason and akually
masuredasacxmparisontothetrmkdtmes,butnotincludedinthe
andlyses-

Cmq+itionwas assess&onAugust27andJune4-lateinthefirst  .
-ring seasonandearlyinthesemndgmwiq s.mson--to  evaluate the
degree and duration of control. Four O.OOl-acre vtition  pl&s per
treatment plot, measuTing 5 ft wide and 8.7 ft long, were systematically
cen~lengthwiseoverthercrwsandbetween mfzswamtseedlings.  Cover
wasestimtedbyanqxrienc&obsemerforgmsses, forbs,wocdyarKI
semi-woodyvegetation,vines,  ardtotalcover.

study2. This studywas a smi-operationalcomparisonoftmatedand
untreated plots thatwereabout2 acres each. Treated plots received a.mu&ureofOust2ozproduct+VelparLliqtperacre.  Therewerethree
replications of paired plots. Ekoadcast~tmzntswerernadeusingthe
crawlertractorsprayerpreviouslydescribc~I  (17) thatwasequippedwiththe
E3oanjet 5880 cluster-nozzle (S&ayirq  System Campany).  The tractor  sprayer
wasqippedwitha spraycontrolsystem~tmaintainedratewithvarying
qromd  speeds. Spray volume was about 30 GPA. Treated plots were phnted
in February and applications were made on March 12, 1984 (the same time
periodas Study 1). Fifty seedlings in each plot's interior were tag& and
measurd annually for height and grcur&line diamzter  (GLD)  after each of the
firstfourgrcrwing  seasons.

Analysis of variance was used with both studies to test for treatment
differences. Apinevolumeixkxwascalculated  by 5mmnirqthesurviving
pine's  GLL?? X Ht, thus inteqrating growth in groundline  diameter and height
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withsurvimil. ForStmIyl,  orthogonal mrkmstswereselectedbeforethe
mt=- cxanpetition ccatlponents~P~~ ontreatedand
untmatxdplots,bandwidth,  andherbiciderate.  Ercentvalueswere
trarlsfonnsdusinga.rcsh square-mottoh&pnormlizetheirdistribution.

RESULEZANDDYISCXSSION

Grass ti total ampetition ccver were significantly (ZkO.01)St&v 1.
~~treatedplatsonlyintkaefirstyear(Tablel).  Whenforbsand
grass coverwere  mmbined  for the fhstyear,asignificantdecrmsewas
alsof~withthisltK)stoust- le gmupirg. FWthefixstarxI
seccndyear,~ccnreraveraged14and2o%andv~coveraveragedUand
2O%ardwwzenotsignificantlyaffectedbytreatrrrents.  Iheleastamountof
grass~ardtotalvegetativeoaverwasfaurdwith~4ozand5ftbandsin
thefixstyear.

Grasses, qrised mainly of bmcmsedge  (Andropxronviminicus)  and
panic grasses (panicurn spp.), were the principle vtition  in both years.
Recent-hasshm grasses to be +& most coqetitive  vegetative
cxxqxmat  wit-h  newly planted loblo~ly phe seedlirgs  (5.8). 'IXedcmina.nt
foti were lagweed (Ambrosia artemlisii.foii~)  a?c ~rjoe (Ditiia  tere~s).
The pxwalence of poorjoe is indicative of an intensively iqact&  site frm

mechanical scarification. Dminant semi+xxQ  species were blackberry
(Rubus  spp.) and sunlac  (Rhus spp.). Woocty  species were mostly blackgum
(Wssa s~lvatica),  pignut hickory (Cama &ha), and pexsimnon (Dioswros
viminiana)  .

Iheresporr;einpinevolumegnx(rthfor~thefauryearsaftertreatment
isshowninFigure1, Pinevolumeaftfx  fouryears, alorqwithavexage
height,GID,andsumivalare smmrizedin'li'able2,incl~thosepines
growing inthewimbuws.  MuchofthesiteOsgmwthpotentialwasevidentiy
inthewink~,whichmuldhave decreasedtheov~lresponsefram
herbicide control. Contrasts imiicate  that micide tseatments
significantly (Se 0.05) incrm~&  height and diametexs,  but not survival., on
alltreatments, The lack of signifimwith  the amtmsts comparingband
width and rate is partially due to the interactions shown in Figure 2.
Increasw the rate with the 5-f% bard deczmsed diameter growth and
su.mival,while incrasw  the rate with 3-ft  bands resulted in increased
height, GUI, and survival.

Tirratments  with 2 02 Oust in 5-f-t bands resulted  in the greatest
growth and the most efficient use of the herbicide investment (Table 3).
Thedecrease ingrcrwthwiththe  4 oz rateinthe5ftbmdwculdsuggest
pine  phVtotoxicity  by the herbicide because weed suppression was greatest
with this treatment. Root grcrwth potential of loblolly  pines has been shown
to decreazk with increasing rates of Oust within the range tested (2). An
improved version of the spray system nm uses two 65O flat-fan nozzles that
have an even distribution in order to minimize the potential for phytotoxic
levels around the seelling and to mintain effective cmntrol up to the edge
of the swath.

Block differences were significant at the O.Ol-level  in the analysis of
variance, with the lawer slope blocks treated  in March  having significantly
lxtter  survival and grm7t.h.
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-2, Pinevolum!grawthontheseoandsiteafterfauryearswas2:4
timesgreaterwitiherbam weed cxmtml-1,995  al. ft per acre cxmpamd
to 841 ah ft par acm (Figure 3). !Jhis respcrtlse  was 17.5 tinxzs  grcBter
thanthebesttreatnw?ntinstudy1,whichcouldbepartiallyattsibutabletO
thebettersoilccwdition,aswellasbmadcast applications. IIhismuld
suppxttheaxicmthathe&aceousamtroltrm~tsshcpildbeusedonthe
mxepr&uctivesoilstogainthemstrehxnintreegmwth.

a,

b .

c.

followingconclusionscanbemadefrcmthesemsul.ts:

Aplantiqma&inespraymxan suczessfully apply banded herbicides
sinarltaneous  with tree plant&q  in late-F&ruaxy  ard Max& for
significantly ixEreasingearlyl&lollypimz.growth.

oVer-the-topsprayingwithouStandouSt+Velparinla~February
thxmugl~inthescuthemooastalPlaincanmeasurablyirx=rease
early loblolly pine gmwth  if correct application aryl rates are
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Table 1. cxmpetition covs by cnqomltinthefirstandsecond'~~
scssonsandcontrastsof cxxpnfmtsandyearsthathadsignificant
t3xdmmtdifferences at the O.OS-level  when analyzed by T.

Treatment Forbs G + F Tatal
years:1 2 1 2 1 2 1 2

----------- -(pescent)------- -----

29 5

4oz5ft 21 42 l-7 4 37 46 58 62
2oz5ft 41 55 14 5 55 61 71 63
4oz3ft 40 44 22 5 62 49 74 63
2023ft 41 40 21 3 61 43 70 62

Cbnb*: Rubability  of a grater F
3ftvs5ft 0.15 - - - 0.25 - 0.26 -
2 02 vs 4 02 0.18 - - - 0.25 - 0.06 -
clleckvsmt 0.001 - - - 0.0003 - 0.0002 -

Tdble 2. Height, gmurdline diameters, sum&al,  and volume it-dices  of
lcblolly pines after fmr yeas that were I.rbeaw  (heck),
tseatedwith0statismratesandtxmbatdwidkhs,andplant0d
i n -.

Treatment Height GID Survival volume
Index

(f=t) (i-w (percent) (cu.ft/a)

55

4025ft 7.5 1.7 75 102
2.02  5 ft 7.5 1.7 85 114
4oz3ft 7.1 1.5 85 82
2023ft 6.3 1.4 78 67

Withinwi.ndrcw 14.4 3.7 100 1117
----------__________----------------~

Contrasts: Probability of a greater F
3 ft vs 5 ft 0.17 0.77 0.76 0.91
2 02 vs 4 02 0.17 0.42 0.15 0.37
checkvs treat 0.04 0.02 0.39 0.04
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Table 3, Herbicide ax&s and efficiency of treaw in yi&dirg  increased
pinevolumeafter4years, aztzmdq oust costs $7.50 per ollnce
P-.

Treatment Herbicide Volume Volume cbstofeach
irx=rease additi~

cubicfoot

(dollars/a) - -- (cu. ft/a) - - - (dollars)

0.00 55 0 -

4025ft 22.20 102 47 0.47
2025ft 11.09 114 59 0.19
4023ft X3.32 82 27 0.49
2oz3ft 6.65 67 12 0.55
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Figure 1. Loblolly pine volume index for four years after treatment
with four banded treatments applied at time of planting
compared to a check treatment.
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Figure.2.  The treatment interactions in avera
B

e height, groundline diameter,
survival and volume index of loblol y pines treated.with  2 or
4 oz ai  Oust and 3 or 5 ft band widths at the time of planting.
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Figure 3. Loblolly pine voiume index for four years after treatment

with Oust 2 oz + Velpar L 1 l/2’ qt after planting compared
to untreated checks.


