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ABSTRACT

Herbic ide usage in the Intensively-managed forests of north Flor ida have moved from a test-
Ing phase to full-scale operatlonal use over the past 4 years. Much Information stil! needs to
be developed on the combinations of herbicides and rates needed to control weeds dur ing site
preparation’ and release operations, Use of herblicides in Florida's forests will require pro-
fassional skill to achleve potentlial productiv ity Increases‘ in a cost-effective manner, This
paper dlscusses the rationale behind use of herblclides In forestry and introduces the topics of
off icacy and product lv ity benefits,

INTRODUCTION _

This paper introduces the topic of herbicide use In operational forestry in Florida. In the
past 4 years herbicide use has grown from a "testing" phase to full operat lonal use (Miller
1984), Although much has been learnad in this perlod, many questions still remain, Also, for-
asters just starting operational use of herbicides have many basic questions which can be ans-
wered by the shared exper fence of those skilled In silvicultural herbicide use,

Florida's forests contain a complex assemblage of grass, broadleaved, and woody weeds (Swin-
del et al,, 1982; Moore et al., 1982), Many weed specles are sasily controlled by & varlety of
herbic ides, but others |[lke palmetto {Serenoa repens (Bartram) Smalll and gallberry (1lex spp,)
are very tolerant, Thus, one of the most frequently asked questlons is, "Which herbicide do |
use?” The Auburn University Silvicultural Herblcide Cooperative has been doing a great deal of
research on this toplc, A subsequent paper (also appesr ing in this volume) will present a syn-
opsis of the silvicultural herbicides currently registered and some being deveioped, The Her-
bicide Cooperative's data base has been gathered from efficacy trials spread throughout the
South and In parts of Florida, Two other papers will discuss results of test ing done spec If ic-
ally in Florida,
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Other quest jons commonly asked regard ing operational use of herbicides relate to app! lcation
equ ipment, the economics of herbicide usage, and the short-term and loag-term benefits of lm-
proved tree growth, Separate papers wil! address these subjects, The objectives of this paper
are to (1) discuss some of the reasons behind herbicide use, (2) to introduce the subject of the
off icacy of herbicides on the major weed species In Floridal's forests, and (3) to look at some
of the potentlal achievements for controil Ing weeds.

BACKGROUND- WHY HERBICIDES?

Reestabl ishment of the South's "second forest®™ In the 1950s first met with only marginail
success due to weed competition and, In some cases, poor soll physical cond it lon after logging.
Fast-growing grasses, broadleaved herbaceous species, and hardwood sprouts put young seed! ings
at a severe disadvantage. As a result, many regenerated stands were left understocked and stow
growing., Burning had been used, but often did not produce satisfactory resuits by Iitseif,
Chopping, disking, bedding, KG blading, windrowing, and shearing and plil ing were introduced to
improve soil aeration, molsture cond itions, and nutrient supply, as well as reduce weed compe-
tition (Broerman et al,, 1983; Crutchfleld and Martin 1982), Although these mechanical site
preparat ion treatments proved successful In Improving reforestation, questions were raised about
their effects on long-term site product ivity,

in the late 1970s a great deal of attention was focused on nutrlent removals from forests as
a result of Intensified biomass removal from whole-tree harvesting and generally shorter rota-
tions (Morris and Pritchett 1982), However, research In several reglons, Including north Flor-
ida (Pritchett and Morris 1982), Ind icated that nutrient redistributions as a result of over-
intensif led site preparation was producing a greater impact on site anutrient supply (Neary et
al,, 1984a), Thus, a large effort was made to refine mechanical site preparation or to find
acceptable alternatives,

Rising energy costs in the late 1970s and the eariy 1980s forced economic evaluations to
catch up with mechanical site preparation, Research In progress since the 1960s has Ind Icated
that chemical weed control can be done effectively (Gjerstad 1981) as wel! as economically
(Guld in 1983, Kerr 1982, Stewart and Row 198%). Recent economic evaluations Ind icate that any
compar ison between chemical and mechanical weed control heavily favors chemical (Clark, this
volume),

Th is combinatlon of factors has led to considerable changes In site preparation strategles
and pol icies. White mechanical site preparation has not been totaily abandoned, more forest
managers have turned to creative combinatlons of mechanical and chemical methods. They have
also become more site specific in their prescriptions, However, many questions still exist as
to rates, combinations, and timing of herblicide use,

HERBICIDE EFFICACY

Use of herblicides In forestry really did not develop In a systematic manner until after
worid War 1l when phenoxyacetic aclid herbicides became read ily available (Fitzgerald 1980).
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Most of the major forestry herbicides (Table 1) have had southwide test ing by chemical manufac-
turers, forestry cooperatives, and other resesrch organizations, Herb iclides have t;oon Integra-
ted intfo silvicultural systems In the past 4 years as more information on eff icacy has become
avaitable (Fitzgerald 1982). Implementation of chemical weed control technology has been | imit-
ad by lack of understand ing of the factors which affect herbicide appl Icat lon success,

Tabte t, Herbicides commonly used for site preparation and release In the United
States (after Hamel 1983),

Common name Rate - Carrler ngmulaﬂon‘ . Comb inat lon2
{b/ac gal

t. Amitrol -2 =100 LC, wP 2

2, Asulam 3.3 10-20 e

3. Atrazine 24 20-40 c, wP, G

4, Dalapon 3=tt.2 40—‘00‘/ SP

5. Dicamba var ¢ - L 6

6. 2,4-D var 0-100# Lc, EC : 10, 1t

7. 2,4-0P 3.7 10 e 6

8, Fosanine ammonium ., 4-12 10-15 Lc

9. Glyphosate 34 5«15 e

10, Hexazinone 0.7«10 ~  S5-100% Lc, SP, G

the MSMA var Y w

12, Picloram 2-8,5 o - G

3. Simazine 4-6 20-%00 W, IC, G 3 :
4, Triclopyr -8 20-40 . e 6

i Formulations: LC = | iquid concentrate; W = wetable powder; G = granuie, P =
pellet; EC = emulsifliable concentrate; SP = soluble powder,

2 Comb ination with other herbicide(s) {isted in colum 1§,
3 # Includes Injectlon so rate and carrler volume are variabie,

4
* ind icates granular formulation with no | iquid carrler,

196



Table 2. Mean percent cover for six plant species groups on weed control and un~
treated plots In coastal plain flatwoods based on 216 { Ine transects 50 da'ys
atter treatment with 0.5 Ib/ac a,i, Oust®,

Spec ies Common name Parcent cover
untreated weed controi

Andropogon cap it | ipes Chalky bluestem 2 6
Andropogon spp. Bluestems t t
Ar ist ida stricta Wiregrass 2 L I
Dichanthel fum spp. Pan icum grasses 33 T e
Alex glabra gal lberry 15 12
Serenoa repens Saw paimetto - 7 4
Above spec ies total 60 25

** Significant at the p = 0.0% level, SAS ANOVA procedure,

St imul ation of a weed species by use of a particular herbicide might not be Important if the
stimul ated weed (s not a ser lous competitor, However, I|f the opposite is true, then use of the
herbicide might not have gained any advantage for the released pines,

In another flatwoods pine release trijal, three single herbic ides and one combination, were
appl led at two rates in May 1984 to 2-year-old slash pine competing with typlical flatwoods spe-
cles (Tabie 3), This same group of six specles discussed previously made up 60 to 90% of the
plant cover on the site, After 90 days, only Escort® had much paimetto control, Both rates of
Arsenal® and Escort®, as well as the high rate of Garlon® (triclopyr) achleved more than 33%
control of gallberry, Both Arsenal® rates as wel! as both rates of the Velpar®-Qust® combina-
tion (hexazinone and sul fometuron methyl) produced >86% control of the panicum grasses, Wire-
grass was resistant to everything but Arsenal®, Only Arsenal® produced some control of the
chalky bluestem grasses, The rest of the herbicides resulted in a stimul atory effect on chalky
bluestem,

These results are very prel iminary and are being confirmed by additional release trials on
other sites. Arsenal®, which had the longest weed control effect, produced 55 to 65% terminal
damage, However, this problem may have been corrected by a recent formulation change. Escort®
may be effective on resistant weeds | lke gallberry at rates much lower than tested here upon ad-
dition of follar penatrants |ike Cidekick®, Comb inations (ike Velpar® and Oust® produced the
least pine terminal damage and mortal ity, but they need to be tested at higher rates, Other
trials with herbicides |like Roundup® (glyphosate), not tested here, Indicate that resistant
tlatwoods weed species |lke galiberry and chalky bluestem can be controlled at rates which
should not produce significant pine mortal ity, :
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Table 3. Preliminary resuits of the efficacy of five herbicides app!led tora
typical flatwoods site to reiease slash pine, 1984, 90 days after appl Icatlion,

Weed spec ies or group‘

Herb ic ide rate Paimetto Galfberry Panicum Wiregrass Chalky bluestem
Ib/ac % oontrol
t. Arsenal +.00 2 57 92 64 0
2,00 6 4t 99 56 30
2, Escort 0.33 44 41 25 9 0 x2
0.66 52 68 35 16 o *
3. Garlon 42 0,75 5 28 20 -2 0
.50 36 58 2 9 o *
4, Velpar L 0,26/0,25 0 2% 86 6 0
+ Oust 0.39/0.25 0 2t 96 3 o *
5. Control 0 0 0 0 0

' See Table 2 for scientific names,

2 St Imulazory offect, species Increased in percent cover,

Data being produced by herbaceous and woody weed control studies In Florida Ind icate that
herbic 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 s advisable that chemical
company representatives, University of Florida staff, or the Auburn Silvicultural Herbicide
Cooperat lve be contacted for the most recent information,

POTENTIAL ACH{EVEMENTS

There s fairly substantial iIndication from the forestry [ Iterature that weed control en-
hances productiv ity of southern pines, A number of stud les establ ished In the South In the past
decade have Iind lcated that weed confrol at the estadl ishment of a stand can Increass biomass
production by four~ to tweive~fold (Bengston and Smart 198%; Nelson et al,, 198%)., Weed control
on some sites can Increase productivity by 3008 over a 0-year perijod (Hebb 1981), There Is
also good information that weed control some 7 to 15 years after planting can Increase stand
volune 15 to 30% (Clason, 1984, Plenarr et al,, 1983), Impl ications for productlvity Increases
over the whole rotation are discussed by Glover (this volume), These Increases, combined with
generally lower chemical site preparation costs, Indicate that substantlial productivity in-
creases can stil!l be obtained from coastal plain pine forests,

Because of the rapidly shrinking forest landbase in the Southeast and the need to maintain
or Increasa future reglonal wood product suppl les, forest productivity must be Increased, The
Intens lve Management Practices Assessment Canter (IMPAC) at the University of Florida has initi=
ated a sories of stud ies to determine the factors |imiting the growth of slash and loblolly pine
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Figure t. (A) First-year height growth; (B) Basal dismeter growth; and (C) Volume index for
slash and loblolly pine, by treatment, on flatwoods spodosols, 1983, Means not followed by the
same letter are significantly different at the p = 0,05 ltevel., (Legend: C~-. untreated control;
¥~ weed control; F- fertlilized; and WF- combination of weed controtl and fertil ized. (From Neary
et al,, 1985.)

(Comerford et al., In press), One study was set up to Investigate the Interactions of weed cone
trol and fertil izatlon on the growth of siash and loblolly pine on a typical flatwoods spodosol
(Neary et al, 1985).

This study consisted of three repl ications of a randomized spl it block design with four
treatments (untreated, weed control, fertl!iized, and weed control plus fert!iiizer)., The fer~
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til lzer regime was based on a max mum growth sequence (Woods 1976) and Inciuded al! essential

el'ements timed to coincide with tree growth flushes,
Oust® applied in April (0.5 Ib/ac a.l.) and In June (0.25 tb/ac a.l.) of 1983 and directed ap=-
pl ication of a 21 solution of Roundup® In eartly May for the next 2 years,

Weed control consisted of mechanical plus’



Dur ing the first growing season stash and loblol!ly pine height, dlameter, and voiume growth
were significantly Increased by weed control alone and In combination with fertilizer (Figure
t). Weed control, with and without fertlil lzer, extended the growing season by 60 to 100 days
and resuited In four to five growth flushes vs, two to three for untreated trees. Weed control
el minated |ight, moisture, and nutr jent competition and allowed the trees to approach their
blological potential. Atso, any allelopathic actions from competition was effect ively el imin-
ated, Thus, the true productivity enhancement of fert(l ization was real ized with removal of
compet ing weeds,

Two growing seasons later these trends have only magnifled, Data are currentiy being ana-
lyzed to determine the exact responses, However, [t Is visually obvious that competition from
woody, grass, and broadieaved weeds In the flatwoods has severely |imited the growth of both
slash and toblolly pine, During the first year, untreated trees were growing at only 2% of
their potentlal,

CONCLUS 1ONS

Herbicides are now becoming an operational silvicultural tool in the Intensively-managed
forest of Florida's coastal plain, There are a number of effective herb icides currently regis-
tered or in the process of being registered, Because of the complex nature of weeds In Flor-
ida's forests, these herbicides will have to be selectively prescribed., Fleld trials are cur-
rently In progress to further refine our Information on efficacy, Herbicides have the potent lal
to increase productivity in a cost-effective manner, Foresters will need to stay up-to-date on
this rapidly-changing field to efficiently transfer this technology Into operational use,
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