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SPECIES DIVERSI TY OF ALLEGHENY HARDWOODSTANDS OVER TIM E
AFTER A SIN GLE APPLICATIO N OF GLYFHOSATE

St e phen B. HOr Sl e y!

ABSTRACT

Species di versity was studied in five 20 -acre Allegheny hardwood stands
that r ec eived a gl yp ho s a t e - s he l t e rwood cut treatmen t to remo ve understory f erns
(Denns t aed ti a punctilobula , Thelypteris noveboracensis) , grasses and sedges.
st riped maple (Acer pensylvanicum) and beech (~ grandifolia) and
reesta blish regeneration of desi ra bl e forest tree speci es . Fer ns were the most
importan t interfering specie s i n f o u r stan ds ; be ech , s t r ip ed ma p l e and fern
were all important interfe r i ng s pecies in t he fi f th s tan d. The study was
designed as a s plit plot expe rimen t . Ten acres o f each st an d wa s trea ted with
1# ai/ acr e o f g ly phosa t e in 25 gal o f herbi cid e mix i n August 1979 . The
re mai n in g 10 ac res we r e un t r e a t e d . During th e foll owi ng win t er th e ent ire
20 - a c r e s t an d r e c e i ved a sh e lt er wood see d c ut leav i ng 60 % r e sidu a l s t o c ki ng .
Bot h t r e at ed an d untr e at ed portions o f ea ch s t an d had sim i l a r tot al b as al a r ea
an d basal a re a in b la ck c he r r y befor e an d a f te r the sh e lt e rwood cut . Dee r
de nsi t y at all s i t e s was i n e x ce s s of 40 j sq mt. Tally i e s of veget atio n a t each
s it e wer e made on 20 s i x f t rad ius p l o t s p er tre a t me n t a t fi ve ti mes d ur in g the
st u dy : 0 (before he rb i c id e t reat ment) , 1 . 2 . 4 an d 7 yea rs a fter t re a t me n t .
Calc ul a t i on of t he Br illo u i n i nd e x sh owed th a t 20 p lo ts per treatm ent was
s uffi c i e n t fo r re l ia bl e est imatio n of s pecie s d iv e r s i ty . At each tally , st em
co u n t s o f al l wood y pl an t s by spe ci e s and height cl as s wer e made . Since t he
light ing c ondi ti ons beneath t he shel t e rwood ove r s to r y permi t t ed lit tle h e i gh t
grow t h for t he duration o f th e st ud y , species data we r e po o l ed over a l l heigh t
c lasse s f or calculatio n o f s pec i es d i v er s i t y indic e s . Tallies of her baceou s
p l ant s were mad e as % cov e r by 5 c atagories o f specie s. Rubus sp p . , Fer-ns ,
grasse s an d sedges , tal l her b s , and clu b -mosses . Each of""these cat egori e s
co ntai n ed several plan t spe c ie s . Species di ver s it y was ex pressed as spec ies
ric hnes s ( number of species) . and by calculat ion o f t he Berger -Parker and
/llarga le f indices . which in corporate both speci e s r i c hn e s s and species
abun d ance .

On control pl o t s. cove r by f ern and grass inc reased 9 -27% and 1-2% .
res pec t iv ely as a res ul t o f th e s he lte rwood cut . Numbe r s o f striped ma ple an d
bee c h stem s rem ai ne d t h e same or dec r ea s ed. None of t he i ndices of spe c ies
diver s i ty c h an g ed s ign i fic an t l y durin g the 7 year d ura ti on of t he e xperi me n t
f o r ei t he r wood y or h er baceou s p lan t s. On pl o t s trea ted wi th glyp hosa te . mean
Fer-n cov er ran ged fr om 13 - 62% bef or e trea tme nt . One ye a r af t er treat me n t it
ran ge d from 2- 11% cov e r . By 4 yea rs af ter t r eatmen t i t h ad regr own to
p re t r e a t ment l e ve l s . Gr a ss and s e dge wer e i nitially co ntro ll ed by the
herbic id e , bu t soil dis t u r ban c e du r i ng t he s he l t e rwood cut tin g r e su l t ed i n
si gn i f i c a n tl y i ncr eas ed co ve r by g rasse s and se dge s orig i n a ti ng f ro m s ee d
stored in th e f o re s t floor se ed b ank. Al l i nd i ces o f s pecies d i vers i ty
inc re a s e d f o l l OWi ng a pplica ti on of glyph osa t e an d s helt erw oo d c utti ng for bo t h
woody and h e r b ac e ou s s pec i e s , a lt hou gh non e of th e s e i ncreases wer e
statisti cally signific ant . Glyp ho sa te d id no t ha ve a neg a ti ve eff ect on species
dive r s i ty in this stu dy .

1 Plant Phys iologist . USDA Fo re s t Serv ic e , tecr-the aatecn Fores t Experiment
Station . Wa r re n. PA 16365 .
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APPLIC ATION CONSIDERATIONS FOR PENNDOTS ROADSIDE VEGET ATIO N
MANAGEMENT PROGRAM

Arthur E. Gover , Larry J.Kuhn s, and David A. Batey v

ABSTRACT

The Pennsylvania Department of Transponation (PennDO'!) maintains over 42.000 miles of
roadway, muc h of it with only a 33 it right-of-way. This leaves roadside managers with 6 to 8 ft
on each side of the roadway to conduct what is arguably their most pressing task - brush control.
In order to prevent off right-of-way damage and maintain a low profile in terms of foliar injury
(brownout), PennDOT has based much of its brush control work on fosam ine ammo nium. High
volume handgun or boom-mounted OC nozzles spraying on a percent solution basis have given
way to computerized injectio n sprayers with fixed position spray heads . These sprayers have
increased productivity by covering more acres with less solution and more acres in less time. The
rate of injection changes with ground speed to provide accurate delivery of herbicide over a range
of vehicle speeds. Several systems provide multiple spray swaths to allow the spray pattern to
change in accordance with the target.

Spray volumes for brush contro l applications tend to range between 230 to 500 l/ha. Even at
the low end of this range, spray solution drips off the leaves of treated brush, and often results in a
concentrated application to the understory, and reduces the effective application rate to the brush.
Reducin g spray volume to enhance spray reten tion on the vertical canopy would alleviate
understory inj ury, and should provide better brush control with the same rates, or allow for
herbicide rate reductions while prov iding equal brush control. Research plots have been
established with spray volumes of 85 Vha with vehicle speeds of 2.7 miser:..The same equipmen t
at operational speeds of 4.4 m/sec would provide a spray volume of 50 l/ha. Further testing is
required to ensure spray pattern integrity under operational condition s.

Ano ther method to improve spray retention would be to use a viscous spray carrier such as an
invert emul sion. This would offer the same advanta ges as very low aqueou s spray volumes, plus
the benefits of reduced drift, and pattern delinea tion on the target vegetation. This type of
application has been adapted to current equipment , and though still in the development phase,
offers promise as a method of effect ive, highly selective brush control.

1/ Project Associate, Professor ofO mamenUll Honic ulture, and Research Technologist, respectively, The
Pennsylvan ia State University.
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CUSTOMI ZED rcr FIELD RESEARCH EQUIPMENT

s. '~ . cosk.y and S. Denni s '

ABSTRACT

Ma r ke t Devel opment Re pr e s en t ativ es (HDR) for I e! emer rce s. tnc . a re
res pon sib le f o r co nductin g yea rly fi el d st udi e s eva lua t tns th e e ffe ct i vene s s o f
c ro p pro t ection chem ce l s . I n many t ns t anc es , th e t r ia l 1St i s in vol ved with
evalu at ions of in sec t ic i des , fu nq i c t des and he rbici des . The t r tat t et conduct s
a nomoer of th es e s t ud i es under hi s/ he r own direct i on . Comme r c i a l ly avai l abl e
farm equip ment is of t en uns uitab l e f or t he ta sk s of es ta b l ish i ng and main ta in i ng
these s tu d ie s .

Co r n and soybean estab 1i etenent may be eccomc 1; shed us i 09 stand ar d
agric u lt u ra l f ar m int egral pl ant e r s, s uc h as t he J ohn Deere 7100 Max-Emerg e , but
seve ra l modific at io ns a re made and i nco r po ra t ed t o f ulfi l l seve r a l re s ea rch
requi rement s . I n th e no rth eas t, I C] HOR's util i ze modif ic a t ions made by All en
Mac hi ne Co. (ALHACO) t o conduct both he rb i c i de and i nsect i c i de t r i a l s , as ...e ll
as he r bi cid e/ ins ec ti c i de i nte ra ct i on t r ia l s . The us e of modif i ed Nobl e
i nsec t ic ide ap plic at or s a ll owi ng i n- f ur row, T- band and banded s o il i ns ectici de
applic at io ns s implif y th is work gre atl y . The us e of cone s eeder s and aut omat i c
pl ot meas ur in g de vice s incr ea se t he ac cur acy and effi cien cy of p l ot
es t ab l i s hment .

So t 1 fumi gant ace 1[cat io n f or ha r t i cu 1tur a 1 c rop rese ar ch 1s of t en
difficult to est ab l i sh wit h grea t accura cy . A cr ct ct yce unit bu ilt by Redd i ck
Fum; gants, 101111i amston , NC. a l lo ws ac cura te met eri ng and broa dc ast sha nk i nj ect ed
applications of me tham soil f umiga nt. The use of an elect r i c DCpowered pump for
deliver ing f umigant mate r ial a ll ows f or s ta t i ona ry ca l i br a t i on . I nje ct or kni ves
may be r emoved and ha r dwar e adde d t o cove r fumiga t ed a rea s ....i t h a p l as t ic seal.
Theun 1t i s ope r a t ed wi th a 33 hor se power t rac t or , s uita b l e f or l i ght mine r al and
muck soi ls .

The cu s t omi za tion of fi e l d eq ui pment f or agric u ltu ra l rese a r ch mos t oft en
resu lt s in reduc i ng tr i a l va r i ati on and i nc r easi ng ef f i c ie nc y f or t he fi e l d
r e sea rc her .

' I CI Ame r ic as I nc. , Agricul tufa l c r oouc t s , Wil min gt on, DE 19891 .




