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HERBICIDES IN FLORIDA'S FLATWOODS=-
EFFICACY AND OPPORTUNITY

D.G. Neary and J, L. Michael

ABSTRACT

Herb ic Ide usage In the Intens |[vely-managed forests of north Flor Ida have moved from a test-
lng phase to ful |I-scale operatlonal _use over the past 4 years. Much Information st {1 | needs to
be developed on the combinat lons of herb jg ides and rates needed to control weeds dur Ing g fte
preparat fon” and release operat lons. Use of herb lc ides In Florida's forests wil | require pro-
fessional skl i to ach feve potent lal product Iv [ty Increases In a cost-effect Ive manner. Th Is
paper ¢ iscussas the rat lonale behind use of herblcides in forestry and [atroduces the topics of
efficacy and product Iv Ity benefits.

INTRODUCT ION
This paper introduces the top ic of herb Ic ide use in operational forestry in Fior ids. In the
past 4 years herbicide use has grown from a ™“test lng" phase to ful | operat ionai use (Mil ler
1984). Al though much has been learned in this period, many quest lons st Il | remain, Also, for-
esters Just starting operatlonal use of herb l¢ ides have many bas Ic quest lons wh kh can be ans-
wered by the shared exper fence of those sk | | led in s flv icui tural herb ic ide use.

Florida’'s forests contaln a complex assemblage of grass, broadleaved, and woody weeds (Swine
del et al., %¥982; Moore et al ,, ¥982), Many weed specks are easily controlled by a vaiety of
herbicides, but others I lke palmetto {3erenoa repens (Bartram) Smal [l and gal Iberry (iex spp.)
are very tolerant. Thus, one of the most frequently. asked quest lons Is, "Which herbicide do |
use? ¥ The Auburn Un lvers ity S iiv kul tural Herb ic Ide Cooperat Ive has been doing a great deal of
research on this toe ic. A subsequent paper (also appearing in this voi ume} w ii | present a Syne
ops s of the silv kulturai herb ic ides currently reg istered and some being dweloped. The Her-
b ic ide Cooperat ilve's data base has been gathered from eff leagy trials spread throughout the
South and in parts of Flor kla. Two other papers w Il | 4 iscuss results of test ing done spec if lc=
ally in Florida.
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Other quest lons commonly asked regarding operational us. of herbicides relate to app! icat lon
equipment, the econom ks of hwbk ide usage, and the short-term and long-term benefits of jme
proved tree growth, Separate papers W f| | address these subjects. The objectives of th is paper
are to (1) d Iscuss sane of the reasons beh Ind herb k Id@ use, (2) to introduce the subject of the
eff icacy of herbicides on the major weed species In Florida's forests, and (3) to look at some
of the potential achievements for controfl Ing weeds.

BACKGROUND- WHY HERBICIDES?

Reestabl Ishment of the Southts "second forest® In the 1950s f lrst met with only marg (nal
success due to weed compet It fon and, In some cases, poor soll phys lcal cond it loan after logging.
Fast-grow {ng grasses, broad | eaved harbaceous spec les, and hardwood sprouts put young seedt ings
at a severe ¢ ls&vanfge. As a result, meny regenerated "stands Were left understocked and slou_
grow kg. Burn Ing had been used, but often ¢4 id not produce sat lsfacfory resul ts by itself.
Chopp ing, d isking, bedding, K G blad Ing, windrowing,and shearing and plil ing Were introduced to
improve soll aeration, molisture cond Itions, and nutrient supply, as well as reduce weed compe-
t It ion {(Broerman et al., 1983; Crutchf leld and Mart In 1982). Although these mechan ical site
preparation treatments proved successful In lmprov kg reforestat lon, quest lons were raised about
the ir effects on long=term site product Iv ity

In the late $970s a great deal of atteant jon was$ focused on nutr lent removals from forests as
a result of intens If fed b lomass removal from whole-tree harvest kg and generally shorter rota=
t lons (Morr Is and Pr itchett 1982), However, research In several regions, Includ ing north Flor=
Ida (Pritchett and Morris 1982), ind lcated that nutrient red Istributions as a result of over=
intensif led site preparation was produe ing @ greater impact on site autrient supply (Neary et
al., 1984s), Thus, a | arge effort was made to ref Ine mechan lcal s [te preparation or to f ind
acceptable al ternat |ves.

Ris Ing energy costs in the late ¥9708 and the early 19808 forced economic waluat ions to
catch up wlth mechanical site preparation, Research In progress since the ¥960s has Ind Icated
that chemical wged control can be done effectively (Gjerstad 198t) as wel | as oconom kal ly
(Guld in 1983, Kerr 1982, Stewart and Row 198%), Recent economic evaluations Ind icate that any
compar ison between chem ical and machan Ical weed control hew ily favors chem ical (Clark, th |s
vol ume) .

Th Is combinat lon of factors has led to considerable changes In s [te preparat lon strateg les
and pol Ilcies, Wh ite mechan ical s ite preparation has not been total | ¥ abandoned, more forest
managers have turned to creaf Ive combinat lons of mechan {cal and chem jcal methods. They have
also hecome more site spacif k In their prescriptions, However, may questions st Il | ex {st as
to rates, comblinations, and timing of herblcide use.

HERBICIDE EFFICACY

Use of herb icides In forestry really 4 Id not dwelop I8 a systematic manner until after
World War {1 when pheooxyacetic ac Id herbicides becawe readily available (Fitzgerald 1980),
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Most of the major forestry herple ides (fable $) have had southwldo testing by chem lcal manutac-

turers,

forestry cooperat ives, and other research organizations, Herb l¢cldes have been Integra-

ted into s ilv kul fural systems in the past 4 yeas as more informat lon on eff jcacy has become
ava il abl @ (F itzgeral d 1982). Implementation of chemical weed control technology has been | im ite
od by lack of understand Ing of the factors wh kh affect herbic Me appl ication success,

Tab

le §, Herdb Ic Ides commoni y used for s [te preparat lon and release in the Un jted

States (after Hamel 1983),

Common name Rate v Carrler Formul at lon i Comb Inat Itm2
ib/ac gal
te Amitrol k-2 t-too e, w 12
2, Asul am 3.3 10-20 (T
3. Atrazine 24 20~40 Lc, WP, G
4. Dalapon 3-tt,2 40~100 SP
1 74
5. Dicamba var ) - L 6
6. 2,4=D var 0-100# LC, EC 10, ¢t
7. 2,4=0P 3.7 to e 6
8. Fosamine amonium  4-12 10-15 e
9. Gl yphosate 34 515 w
0. Hexaz incne 0.7-30 = S5-100%* LC, sP, G
tt. MSMA var f 4 e
t2, Picloram 2-G.3 f A led G
t3. Simazine 4-6 20400 W, LWC, 6 3
4, Tr iclopyr t-8 2 0 4 0 Lc

} Fonnulat ions: LC = | Iquld concentrate; W* = wetable powder; G = granule, P =

2

3

pet let; EC = emuisif iable concentrate; SP = soluble powder.
Comb inatkn with other herb jc ide(s) | isted in colum ,

f Includes Injectlon so rate and carrier volume are varlable,

4
e ind kates granular formut at ion w ith no | Iqu Id carr ler,

196



197

Table 2. Mean percent cover for six plant species groups on weed control and un-
treated plots In coastal pl aln flatwoods based on 236 | Ine transects 90 da'ys
after treatment with 0.5 Ib/ac a.i. Qust®,

Spec les Common name Per cent cover
untreated weed control

Andropogon cap il | Ipes Chal ky bluestem 2 6
Andropogon spp. B8l vastems t t

Ar ist Ida stricta Wiregrass LI
D khanthel fum spp. Pan Icum grasses 33 7 e
llex glabra gal | berry 15 12
Serenoca repens Saw palmetto - 7 4
Above species total 60 25

e * Signif icant at the p = 0,0% leval, SAS ANOVA procedure.

St imul at fon of a weed spec [es by use of A part lcular herb k Ide m ight not be important If the

st mul ated weed (S not a ser lous compet itor, However, If the opposite IS true, then use of the
herb fe |d@ m ight not have gained my advantage for the rel eased p ines,

In another fl atwdods p iIne release tr ial, three single horblcides and one combination, were
appl led at two rates in May 1984 to 2e-year-old slash p Ine compet ing with typ lcal f | atwoods spe-
cles (Table 3}. Th s sane group of six spec les d Iscussed prev lously made up 60 to 90% of the
plant cover on the site. After 90 days, only Escort® had much palmetto control. Both rates of
Arsenai® and Escort®, as wel | as the high rate of Garlon® (tr iclopyr) ach leved more than 33§
control of gal lberry, Both Arsenal® rates as wel | as both rates of the Velpar®=-Qust® comb ina-
t ion (hexazinone ad sul fometuron methyl) produced >86% control of the pan leum grasses. W irem
grass was resistant to everyth ing but Arsenal*. Only Arsenal® produced Some control of the
chalky bl uestem grasses. The rest of the herb k ides resulted in a st lmul 8tory effect on chalky
bl vestem,

These results are very prel im Inary and are be Ing conf Irmed by add it lonal release trials on
other sites. Arsenal®, wh kh had the longest weed control effect, produced 55 to 65% terminal
damage, However, this problem may have been corrected by a recent formulatlon change. Escort®
may be effective on resistant weeds | lke gallberry at rates much lower than tested here upon ad-
d It ion of fol la penetrants | ke Cidekick®, Comb inat lons | ike Vaelpar® md Oust® produced the
least p Ine term inal damage and mortal ity , but they need to be tested at h Igher rates. Other
trials with herbicides | lke Roundup® (glyphosate), not tested here, Ind kate that res istant
f 1 atwoods weed spec fes | lke gal tberry and chalky bl uestem can be control led at rates wh kh
should not produce sign If kant p ine mortal [ty,
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Table 3. Prel im inary results of the eff lcacy of five herb k& ides apptled to 2a
typ ical fl atwoods s Ite to release slash p Ine, %984, 90 days after appl lcation,

t
weed spec les or group

Herb k ide rate Palmetto Gal f{berry Panicum Wiregrass Chalky bluestem
tb/ac : trol

t. Arsenal .00 2 37 92 64
2.00 6 41 99 56 30

2. Escort 0.33 44 4% 25 9 o |
0.66 52 68 35 16 0o *

3. Garlon 4a 0.75 15 28 20 .2 0 *
1.50 36 58 22 9 S }

4. Velpar | 0.26/0,25 0 2t -66 6 0

+ oust 0.39/70.25 0 21 96 13 o *
5. Control 0 0 0 0 0

¥
See Table 2 for sc ient if {¢ names,

St imul a:m‘y effect, spec Ies increased in percent cover.

Data be Ing produced by herbaceous and woody weed control stud ies In Florida ind icate that
herb lc ides currently available and ones under testing can be effective, Because of the early
stage of our understand Ing of weed control In Florida's forests, It Is adv lsable that chakal
company representat lves, Un Iversity of Florida staff, o r the Auburn Silvicultural Herbic ide
Cooperat Ive be contacted for the most recent Informal lon.

POTENTIAL ACHIEVEMENTS

There Is fairly substant fal ind jcatlon from the forestry | |[terature that weed control en-
hances product lv Ity of southern p ines, A aumber of stud les establ Ished In the South In the past
decade hwe |[nd lcated that weed control at the establ Istment of a stand can Increase b lomass
production by four- to twelve-fold (Bengston and Smart 198%; Nelson et al.. 198%), Weed control
on sane g Ites can increase product iv ity by 3008 over a ¥=-year per fod (Hebb t98t), There |s
also good informat ion that waed control some 7 to 15 years after plant Ing can increase stand
vol yma t5 to 30% (Clason, 1984, Plenarr et al ,, 1983), Impl fcations for product v Ity increases
over the whole potat ion are d iscussed by Glover (this volume), These increases. combined with
generally lover chemical s Ite preparation costs, Ind lcate that substant lal product iv iy In-
creases can st Il | be obta Ined from coastal pl a in p ine forests.

Because of the rap idly shrinking forest | andbase in the Southeast and the need to mainta In
or Increase future reg lonal wood product suppl fes, forest product fv ity rust be Increased. The
Intens jve Management Pract ices Assessment Center ( IMPAC) at the Un ivers {ty of Flor Ma has In It f=
ated a ser las of stud las to daterm Ine the factors | Im it Ing the growth of sl ash and loblol ly pine



A. ¢ First-year height growm o

T [
80 4 B
£
v A\
& 604
i)
2 40+
-4
o
b
n 20
a
- 0
Lobloily
s B, ¢ First-vear diameter growth
3 40+ growth ,
E
2 -
S 30+ d
K]
2 3 [
8 20+ s
[ %
4 a 2
= 104 ooy
@ = NN
2 o
C WF WF
Slash
'g C.  Firstyear volume index
§ 804 .
oS
¢ S
£ 60 s
' ]
£ ©>
g 40 - ;%‘
3 : =
> 204 v
2 =
8, 2NE
CWFWF
Siash

F igure t. (A) First-yea helight growth; (B) Basal ¢ lameter growth; and (C) Vol ume index for
slash and teblolly pin., by treatment, on ¢${atwoods spodosols, 1983, Means Not followed by the
same letter are significantly d itferent at the p » 0.03 levei,  (Legend: C~. untreated control;
W- reed control; F- fertll ized; and wF~ comb Inat lon of weed control and fert it ized. (From Neary
et al ., 1985.)

(Comer ford et al., In press). One study was sat up to Invest Igate the Interact lons of weed con-
trol and fertll [zat fon on the growth of si ash and toblol ly p ine ON a typ lcal fl atwoods spodosol
(Neary et al. 1985).

Th Is study cons isted Of three rep! icat lons of a randomized spt it block des Ign with four
treatments (untreated, weed control, fertll ized, and weed control plus fertll {zer), The fer~
t 11 izer reg Ime was based on a max lmum growth Sequence (Woods 1976) and Included al | essential
el'aments t imed to co [n¢ ide w Ith tree growth flushes. Weed control cons Isted Of mechan ical plus
Oust® appl ied IN Apr [1 (0,5 {/ac a. 1) and in Juno (0,25 tt/ac a,1,) Of 1983 and directed ap-
pt icatlon of a 2% solut lon of Roundug® In earty May for the next 2 years,
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Dur Ing the f Irst growing season slash and loblol ly pine heigh?, d lameter, and volume growth
were significantly increased by weed control alone and In combinatfon with fertil izer (Figure
t). weed control, With and uithout fertil lzer, extended the growing season by 60 to 100 days
and resulted in four to f ive growth flushes vs. two to three for untreated trees. Weed control
ei Im Inated | ight, moisture, and nutr lent caspet it lon and al lowed the trees to approach their
b lolog fcal potent fal. Al so, any al lelopath ic act {ons from compet it ion wag effectively el Im jp=
ated, Thus, the true product iv ity enhancement of ferti| fzat ion was real jzad with removal of
caspet Ing weeds,

Two growing seasons later these trends have oaly magn if led. Data are currently be ing ange
lyzed to determine the exact responses. However, it Is visual iy obvious that competition from
woody, grass, and broad leaved weeds In the {{ atwoods has severely | imited the growth of both
slash and loblol {y p ine. Dur ing the f irst year, untreated trees were grow fing at only 2% of

their potent lal,
CONCLUSIONS ~
Herb ic ides are now becomling an operational s jlv{cul tural tool in the [ntens lvely-managed

forest of Flor Kda! s coastal plain. There are a number of effective herb kides currently regis=
tered or In the process of being reg Istered, Because of the complex nature of weeds In Flore

Id at g forests, these herb ic Ides wi | | have to be select jvel y prescr ibed, Field tr lal s are cur-
rently In progress to further ref in@ our Informat ion on efficacy. Herblcides have the poteat lal
to increase product iv ity in a cost-effective manner. Foresters wi | | need to stay up-to-date on

th Is rap ld(y-chang ing field to efficiently transfer th Is technology Into operat lonal use.
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