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ABSURACT—The lupletic compoeitiaon
aanl vepslalive chorscieri=dicy of & «biip
mine planted o black Tocasl &l e
shprilect poe in Pesey Cogitts of goith-
ern Llldacas were sxaminsd, The ander-
story cover  owon denoor ancders hlack
Ieemst, wheeh had more Lypically meale
foresr spceies. Ths  sp@sser  gromnnd
cover nnder  plme  includesd  nurmersaia
alel-imlel specdes,  Hath arcos gave &G0y
aviinner of snccession Lo 3 Dforedt pich
B cales,

The thousands ol aeees al steqp

mite wgnids in chie oeeworal Uodled
Brebes vy o Eresl diversily ol
vegetativn  (Ddgwer  amd  TPriner,

1805 Verta, 15T 5 Limstromm, 1904,
This resulls [remn a variamien s man-
wepenl amd planting peastioes
B e Tl by mive operators,
“ram eliTerenl il susvival and gprowth
wf plumlil specias, aid feom the ex-
‘e al ssboeal plant invasion., Bleck
Toenst s hean recommenced te com-
priz 25 o 30 percent of n speeios
mizture for strip-mine plantings on
poot fites beeaunse oF i henelicial
afests an wescialed] spesies aad on
the =oil {Dopee and Der, S
Boyes and Meche, 1959, Timstram,
Wi, Lfs Fust grrowla s ofren offset
by vepeatodl atbacks of the loenst
homer. Shoetleaf pine I8 desirable
Por ool presloels awd cvosion eon-
feel. The prescul stody reports the
apesies naburally  occurring ander
planlings of these two eeestory soe
siee Al thug aseves ux a reeond of a
gtamsa in e wabaril suecession an the
sty prems, TH Terennes in the pros-
et undlerslory vegetation appear o

bavve Bieen boaoghl about By the on-
virmnmiental oo Bl ons eder e
twn plantalions, cmphasizine the -
prortanas ol anlorer: Taetors m soe-
TeRRINH,

Wegstation has been eelatad looan-
wivonmnznd by the formoba ion o Ve
taricn 5 & funetion of The reglonal
climmie, parenl waterial, celiel or
topos v ey, ol cegaisms potential-
Iy ablo 1o dosade, all operatices in the
sonfest ol time, The 2oy areas
biwve been available fer plaat seou
prianey For 20 e, wid e ocnsisbens
differances 10 regicnal olimate, parv
et o erial, aroeeliel wers slizeryved
bt 1o The flasal amd fannal
foetors can b eansidese] el ially
unitorm. Beth peess, saeroomled by
gtrip-mined Lands, o roads, appear
too b agquptly within ile efective
mange ul planl preepegole dissening-
tion e annmal wigration Joe the spe-
cies Fouond Do the meneral vichmly,
Teailble  differeness betwoes Lhe
Elack loevst and the pine, soch as
pierehing prefercnees Err hirds tarey
i weedd from frudt o cwden earckiere,
wanld aceentnuate che rooe of eover
lvpre oo sihesguent developomeal of
vomctation,  Theae  differecces  ob
aprved  aned 1"|""|.‘|l:IJ'|:l\."|G]. busr Appear
pather o be 0 resullant of the effacta
cf the acviginel plaotatien trees om
the envi ronments, particularly on the
sl mubrient lavels { Baloer and Ash
be, L9631, The toml effect appears
ta be commletive, with the hlack loa-
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Vepetatioe 4c o Sledponened deey T

ezt aress more shaded at the groand
Ancfase as a resmilt of visrona zroath
of the geowmd luver, amd with maee
evident animal netivity,

MAaTeRIALR ¥ MEr ions

The  prosen stud:.' ETEAR e
stripped in 1935 s part of the Fidal.
ity Mioe ol e Upited Elesceie Coal
Co, o Perry Covmty aboul Jeur miles
werl of Dhaluein, [inads, T 185
and 1934 bloelz locust {Robingg paes
daitcasue) wil shortleal pine (P
echitinds ] were plaaled in ECPATILE
asljneent preas. Hight venrs laner twe
adjucent onehall gere experimantal
pluts in pach averstory aves were
Forther onderplanted with niee feee
species (Mether er oal, 19457, The
Blach leenst Cmany viddlisd b leens
barer’ then eversme] abmept #2 g
in Deight with 1,200 suevivars from
Che wrigrinagl 2T teees por pers, The
shwrtlanf pine sveraged leas than six
fisrt in height with phout TO0 e in-
ing from the wibinal 1500 e B,

5 IGZ-63 Porether wortaliny and
growti of the remaining roes had
taken  plaee.  Approsimabelr 400
black Tocwst and 630 piae trees per
aere werninsl. Altheugl ihe lomst
had spronted, it eontinaed to ghow
dumiage From lecual borer g the
pring From vip moth and ofher eanae,
Many of the pines appeared to have
low wipar, There ware same rosnltant
opeen pliaees, On the otber hangd, Lo-
mulimeel wrens in botl the black lnenst
ard the pine had enlanesd coremes
Frarn the weowth of thase nnderplani-
sil trees which swrvived and o
wattivel lrew invasion,  The AT
wid clesed over moeh of heth areas,
The ceowng of Belth the blaek looast
amdl the shortl=af pine were, how-

aver, relatively Lghi, Total hasal
arem hased  or |'|'i]1'|"‘;'|¢1|31' TELEET T -
ments ab hrepst heisht (ORI for
all size elases of all species rurEed
from By o 7iF square feet per srre
For the ane Joeuzl sl e twe pine
Dlests, 0 W5 sguare feet per acee Lor
the seeamd loeost plet. The planta-
lian pine conslitules over 075 of
the besal aeva, and dhe loepe) 7004
or more in these plasialions.

Colleations of all nalueally nvad
ing plant species wers made in beth
overslary aress from the summmer of
12w thae of 1963, The INEARA -
renliare waos to welk alimg a vidae
thringh sne siven overstory . reiurn
along the fallelbsmod trongha, re-
preat the st directior along a seeond
ridge, and sa forth, The slopes werr
shevkel for new species From hath
the Lraughs and the fidpes. Tha
ridpes tremdad northosocth, rengimg
Frocn 2 te 20 Feet io hieicht with an
average about 10 feel, aol (he crests
rangad  fromn 50 e 13 Fopt apart,
tsally writh a freowgh &5 to G0 fear
widle, For tae mosl part tie slopes
wiere stesty, somewhat slumped from
she avzle of repeme, gl cowuld le
walleerd wpowith seone diffieulty, The
prarenl mmbevial wis wosiloy slay w'ih
moeky phases ard o pH o valne ol @p-
progimately T in st areas sampilal,
Diratnnge appenred to e interoal.
Temperary mponndmeris i el
Iow-dyirnr areaz supported  williows
and  gsseendel] lerbavenns  apecies
These wreas, amd other fully open
arens, werd net nssnd fae eallsolion
Eite.

Az mla £ sperimen fer cneh spe-
pivs reported was taloen, pressed, gog
ilepasited in the SBeathern [linois
University Herbavium. Fxerptioms
werz o fow enmmon spesies ollested
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A, Spaelee found only in e Black looust ploottiom

MErbgoeuia— Aeee conedesvse Wil Gaclie, Lapefanes aftidos Climbing Tloe-
voe, Arplive winis Common Burdoek,  dvdzoesa deaconifan dreon Drason,
Aspdsminm  plotgtisueor Hhony  Splesneort,  Hroses rumaEdaies Brmnegrade,
Chemppeodinm odbani Lamh's Quarlers, Brechires Bleraelfechiam Flrowesld, iferumiem
carodiniontm Coroling Craneshill, Hudlesberpio s oty Grass, daondis Sldiend
Yallow Woedsarrel, Feg cempresss Cannia Blusgrass, Polpgeocianm eopeliscieiem
Salgman's Geal, Polggctin: eeeveivaony Hlacok Uindweed, Soereedixr aberilver
Anmlldlawersl Duttsrcup, Sower eclepns Carly Doek, Solidaps sp. Goldenrod,
Fohenonfietis oftavels Profrie Wedgegrans, HEpiren'her sp Ladies™ireszes drehid,
Vornzeeds offivineis Coaunen Dandelan, Psuvcinm copedoize Wood Hope, Froie
wimmons inpale Mimsowrl Yiolel, Tiols rofinoaasiéi Johnny jomp-ng,

Trase—~ s crcdiee/miis Hackberry, Quarces alfe White {eh.

FPifison additinnal speedes cobed ss prasent B roars otter the planfalions wene

petuklisbed (Matler, et al, 18473 and oot found Im 196 were: deler, Seigeyon
i, Lavtace, Mnilein, Mopounia mivpisdann, Ooaliy afrtane, Peretaci peEdnapPleonieg,
Flatiln, l!lﬁ"i'"ﬂ"l,. Reemar @oofossdIF, Molprusi  CECONEH SRS, A drloamare, Sl
Mawver, Hnspberry. and White Ash.

R, Speeles Dound In both the bliecke Becied and the saortient pooe platallves,

Eerhncanus—Acelyohs graciiees Slender Theee-seeded Mercary, Adpedyesm sibi-
singe Dorhone, Hotrpefibe sdrpindonam TeCllesnaa From, Suwpdioriom e
Thile Snakersat, Gelium egardee Olepvers', Geam cdcofoirs White Avens, fewm
ey Spring Avens, Phyteltece eeericang Pokewesad =, grenirale cenoadingiz
ShapEt-arylad SEnakeroul, Teicdrady oerfofivie Venus' Lookineg-glioss.

Shrubs ail Vioes—Cmmpeds  cwlieers Trampes Vies, Dofenccdaasg  quonsgue
folier Virginin Urernesl, Bhves sadicans, Falsen vy, Bihes Magetitaels Dewhboreyle,
Filia pesdianlis Snmmer Chapes,

Tress—Acer wegueee Hoo-elder, Morus rebrn Red Mulbersy!, Plotema: acciderdalis
Sycamored, Pogdes deliviies Cotiomwons 2, Fronus sévetida Wil Elarke Cherrye,
GmErvaE imied reia Ahingle Ok, Qawsrvus sabea Hed Ook. Rabisnde gieesdocsacia
Hinek Locusl, imae fdecn Winged BElm, Hiwss ssrrioren American Elife?, D
b Slippery Elm,

L Ppecies found emly in Uhe shartleed pine plantation,

Herhesoie—dHem vimeaie Fisld Garlie Ambroeie arfemdslifolis Emall Ropwecit,
sidvopogen  girginivoy Broomoedge Grases, Anfermeria spo Bverlaalingg, Azter
pilmsaa Aster:, Frackyeletrem srecivipm SLott Hnsk Onss, Cwvesie faeciculrte Fart-
rlilge Pea. Cpseio alebitans Wikl Seoeitive Flant, Cirsme sp. Thistls, Congal=ules
en. Bludwemiz C-eiodoriz sop@faiis Tatllebox, Doaese eavols Wild Cacrab, Dhos-
veodiui sp, Tiok Trefoil, Boparos enawes Common Fleabane, Eugharlio caralleta
Flawering Spurge, fmoapkaiivm obdusifolina Sweel Dveclasting, Arelifafes wffed-
rulis rellew Sweet Clover, fManwicwm badekd#oho Foanfo Grase, FPyesasihesidvm
ferperym Mountain Mict, Fetecia Ietoserns Yellow Foslall Grasd, Salanum migree
Bl Mighrshade, dvlidege wlaifoila Bimdenved Goldenrod, Fotédege sp. Cholden-
riEl . #oEchya sfrrecers Cueaomon fowethistle.

Blipihs and Vines—Elkus copalling Hhinming Someae, fhes plafoo Smooll, Swnes,
g THesppFes vingimiced Taeralmmon, fandparns wisgiiions Hed Ceddar. Ppede
s, Crabapale, Saiic niprs Slael Wiklow:,

LApeclee nafml e proscil Lo the black ool ploutlofbon elghit vesrs alles planting
i Mather, =1 al, 10475

Eatmariee o] ab present In the sEanlleal I:|L11-: planiabion sighl yeara pirer plamcing.
Five addbblarnd ppecias [Beted Cien which wers ne feamad on 1363 wers  Adcicpios rertlolibale,
Leetwen ap, Logoddune ap,. Mullgin, aml denodiorg s,




Tegpobatiom s a Sirip-miaed dres |

fenm one area and oot caplivebed
froom the sther, or ingdvertently
enikbed feom both, They are report-
el s zight veepds, Xomenslpiure
folloesl  Malilenbhrocls and  Voigt
(19507,

Besuprs Axp Di=epssmns

The provnd eover was denser pna
taller in the sross orviginally planted
ta hlack loonzt e walked throngeh
kmen-high herhe over mueh aof the
area. o eontrast, the sround eover
wis sranty over mueh of the pine
stend, with a pine needls carpet gen-
crally avident. ln mid JToly, 1963
an eenlory elasg fonwnd B oaperies on
aingle plots of the bBoftem, ridgoe,
aapt- and wesr-facing alopes under
the blark locust everstory.  Thess
averazed Gl plants which totalad
orams dry weinht per square meter,
The hodtonm beach thas denzest vegaia
Vign,  Hiuebvalenl average valiss Tor
Ll prinee arems were #1 planes of 14
.-;|:-“-ri|-.-= weirhing 25 grams,
valnes snggest the vegetabiomal 1ela
tiemships of the two peons,

T

The Horiztie anplesis = given i
Tuble 1. Wondy plant invudess waors
whint bal f es mrerrns s the herha-
ereans o terms of Pheir ase] o
Peweieal velacionsl g, (le specias for
Lhe oo areege diTeral. Thoese urider
1T biligels Diwsinst, sinizl @ Eresn d=ap
o, Molomon s geal, aal Miwene vio
Il weare Lypieal of mesic Parestad
arsas, Herbs snch as white snakerost
amedl avens Bormed large masses of
spaund vegeration. Under the pins
were sperics maore typivel of old fields
sish as ster, sansll ragewsal, Lo
ard e, wild carros, swmae, ancd per
simnmeon, Clroawth of these species un-
der tae pane wis limited, senomdly

with seattersd individoais, An oex-
eption was  sweet  clever which
Forme] oeeasional patches in open
areas within the pine.

Twenty-flve specica were distine-
Cive Lo b Black losust aod 30 o the
prime, with 26 speciss commnan 1o heth,
A TToited  Biatea Forest Horvioo
prlaaatiog repeed in 1047, 3 waave after
tle origianl plantatisns were estab-
lashien], moted voluntesr plants pres-
ent oat bhat time. Filteen ol those
spersies woere Fonm] i T8 Ten wera
in boili plantulions and Tive in Ll
pime vnly,  Mome remained  disbime-
tive umdor the Blasl basust, Tn‘r:|:|1_l,"
woer not foopnd at @l we 1968, OF
Phie, Tleen had s noled loe the
Tocwst ] Gve Frem the pine areas
These Brures sugpnest o lesser mocifi-
sabion ol Lhe enviconment by pone
m Lhe yemes Teom THTY o THRE,

serip mining usnally proveeds rip-
idly emil distorbes lwrge wreps ws oo
time. Perry County bad been elearad
tra mrwal estent Per pgeicultues, Re-
rati oz uprlacel woodad accas Lave
an  oek-lachery  cover (Voigl and
Mehlenbroek, in pressi. Foresls of
Pl woesid ravines inelude |I'.]ij'| rag
Limcdepadran twlspifere] amd acgh
CFearmes wpct, while eotfonveoad.
elin, Tiackbarry, aveamors and willeow
are often formd along streams,

The mamreally invading tree ape-
rigs which reached canepy sizein the
Toat areas inslnded appreximately
veie cach per aeree of hackberry, sven-
mare Cthe largest tres 14% inches
DEY, wild  black  cherry, sl
Amervan eim, o very low norber
which wonll ot serve 1o eslablisi
a st Uil soce, et ol e soes
iad  the anderplanted  hasdwooils,
wany of which survived @l werld

appear e eonsliale the pext treo
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geperation  wheew plunted  (Loyvee
and Neebe, D909, o 9: Limeirom,
TG, o 36 Castee], 19680, The en-
eral picture, however, was that the
bleck loerat hagdl bieen suficiently
cosed o elinkngba nearly all nal-
ural fees regeneration. The sibse-
guerl snvision By these tree speeivs
lsted in Table 1 way ullimately he
more sneroestpl

Iu the pine eren three inverling
toea species of sanopy
Fonned

e WeTe
- wattonrwanl, srenroore, anil,
-El.l.'l.jﬁl'l'lﬂ s a5 wall e in tha :_l_..;n-l-":._
rarily  inendatel  nftome willow
Cme af & wortonwrads an (e v
lbulfavre plota was 18,4 inehes TR
Half ol the esltonweods were i
trowgls ani the athers sither sy the
Blopes ur the ridees AL thive SHEH
mores were on Uhe mdoes, The othes
3 eanapy speries of the black loeona
arcis were not Fomnd under Die ins.
The underplanted hordwamls showed
betier survival bul less sond rrowcth
Lban in the black loenst, Tn peneral,
tae pine =ile appeared fo have been
wire apen G esiablishment ol sin-
ony e than the fecast sile. Kven
ty the cottenwand and sveainores fall
far shart of farming « CEEMEY,
nther apecies  mmeluding  sheul size
miks apsear o be the advanee weard
oo the watarally ineending next tree
Rt ratIon.

The ultimate arigin of moesc of 1he
inviding species can he axplained by
biwd ar wined distribntion. More dit-
fenlt Lo expluin at present are spe-
wies such s buttereup, violets, and
onka.  Bquirveels were not observed
o the study arvens, Hiezories and
walnta wers nod Found, & g cx-
prlavataon foe Lhe ralher mumereys
yourgy calka ivoall aceas ool pees-
cantly aveilable, Verts (18380 an an-

otiter study area in Persy Cownty
found sranty evidences of aguireels
on strip-mined lands.  His arceay ir-
eluled pateles of rens ning oak
Wi,

The seeond inpredient o Invasion,
d suitwble habitat, differs for the 1w
arvae. Tasi Hl.i'l."l'i.l:'ﬁ unt the two soils
in pel eallure showed a Lighly s
miAcantly grecier wrowoh on the seil
frome the black lovust chin fromm e
pine arc {Faker aod ashby, 19651,
Thiz diference wos elimivaial by
ferfilizing  with  nitveseer b 0
pounds per aove oo oan olemental
fifroeen basds, This wonld be sgqnivi-
lent ti wpproximestely 200 pouls per
aere of o high analysia tersiliser mmen
a5 uree. Nadules wepre fowd an the
bleel: lovust vronts, The greater nitre-
gen nuirert eapatal of the Wk o
rust soil woulil be a8 majar factop
fuvoring the wrowth of virtnally all
species. Avioally, herbaeems Toargmes
(ffsepr, fratelerie, Beciadiva
were relntively muech mere fmpor st
in the pine, thoweh still sparse ex-
reprl For the [oeslized  parehes of
Aweet clover in openings,

The essentinlly continnons mar of
pine necdles wonld he g deterrent b
ssrablizshimenl of seme spccies.  An-
ataar factor diffianle te cvaluale =
the more aboamcdant animal 1ile, evi
denced by geooned-hogr heles aiad ant
hille, in the black  Inevet  areas.
Whether the animal e gnd the vie
grang  rndsrorowih o oare b pe-
spomss to A pomnen Faclar ore
whether one cen he g=sivned as ranss
anid the wlher effcet was aot deter-
[} !II"':.I.

AMEEOWLETOGMENTS

This  investization . utilized  1he
plantings of a cooporative studs e




Vegetotivn f oo Srio-miined Area L]

twean the Central Stutes Ferest Bx-
peviment  Station, Forest Secvice,
1. 5. Tepartment. of Asriculture, the
United Blertric (oal Company, and
the Dlineas Coal Btrippers Associa-
B, L. Bpephan GO Boves. whie
sggreesid Lhe stady area, and v
Faul 2. Seastrom esnperaba] o e
sbely. Lamo B H. 2alilecbrsek Kiml-
b brnashed or cheeked a number of
ilentificatiors, The celated wiadies
of Muesre. M. B. Baler, Tr. aml T, 1.
['HHH‘H ias IrJ.I.vI]I'I.'EJ.'uI.]IJ'.dl.-I! “lr:l.-ul'l.']'.
Parcticspands ander a0 National =i
erop Fomndatvme rant oot eibintad
o thes ivestisalion, T owish te thank
Mo Balzor For Tis Farelher assistanme,

laTExaTuRE U1TEDR

HBaxEn, XL E. Jr., and Y. (2 Asany, 14
Frrerarem stndise of strip-mine far
pet plartings,  Unpublishel ms.
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Trees apacle recommended foT SEoip.
wine plantations tn wasteen Ken-
tusky. Canrrsl States For, Hxper.
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a8 Depl Agric,
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lumdl dm IHliwode. Ceutral Biates For.

Exper. 8ta. Tecl., Papsr 15 .

Buxwzn, R, aad E. I TRIweR. 1906,
Veorotatlannl fretuwrce of geans  elrips-
waiised tand in Paree Oounty, Ilinois,
1. Siars Ackd, Sel, Trens. 44:  T3-54

Casrses. J. BO10808. Orawth of under-
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