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INTRODUCTION

when oroplands are abandoned or diverted from oultivation
faor any length of tiue, wild species begin to invade. &ixtenaive
studies have been made en the subjeot of secondary sucoession in
other parts of the country suah as the Plednent regien of eastern
liorth Azerica (Bard, 1952) Keever, 1950; MeCorwmiek aud Hurray,
1956 asd 1957) and in extreme southern Illdnois (Hasaas, 1963).
However, no information is available on seeondary sueceasion for
east-oentral Illimoise, It is tho purpose of this paper o pro~
vide information on early stages of successioual patterns ia
abandorned or diverscd eroplande for this reglon,

The etudy imvolves four small fields whiobh are a part of
the irthur Vaughn farm located 5 miles south, 1) iles east of
Oblosg, 1llinois, in Graytord Countye The fields range in size
from 2.7 acres to 542 acrese Three of the fieldo had becn die
verted from cultivation under tde doil Bank Pregrasz since the
fall of 1967, The remaining field had been in the Soil Bank

Prograo siance the fall of 19606,

DESCRIPTICR OF AREA
The fields studied are a part of the arthur Vaughn farm,
which 48 located 5 miles gsuth, 1A wiles east of the villege of
Oblong, Illinois. Four ezall fields were involved in the study,
Three fielde, horeafter referrcd to as fields 1A, 1B, and 1C,
are legally doscribed as a part of the liwk of the Nwa of the

Hwi of Sectiom 29, T6M, R13¥. The other field, hereafter
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referred to as field 2A, is legally described as a part of the
NE~ of the LNE)W of the XwWk ¢of sSection 29, T6N, R13w (Pigure 1).

Fields 14, 1B, and 1C had not been cropped or mowed since
the fall of 1967 when a corn crop wae harveated from then,
Flelde 14, 13, and 1C will be referred to as cne-ye&r-old fielde
throughout this paper, They arxre fuirly level, upland fields,
and are poorly draised., Field 2A had not been disturbed since
the fall of 1966 when a gorn crop was harvested from it, Field
@A will be referred te as a two-yesr-old field in this psper.
It 45 a bottom land figld, whioh is frequently flooded by Big
Creek, which foras ite east and eouth borders. All four fields
are botween 440 and #6D feol above sea level and would be classi-
fied as Claas 3 laad eccording te o;andardo uaod.by the S04l
Conservation Service. 43although there are seversl conservation
practices needed to sucoessfully cultivete smuch Cless 3 land,
the @ain liaitation that makes fielde 1A, B, snd C Class 3 land
ie that they drain poorly (Crawford County 8oil Conservation
Distriot Soils Rendbook, 1962).

The s0il in vost of flelds 14, B, and C 1is a Cisne silt
loaze Cisne silt loem is a noderstely dark-colored soil ocoure
risg on level, uplend areas. This soil devcloped under grags
vegotation in windedeposited, silty materisl (loees) over Illi-
noisan glsoial till, It has a claypan subsoil boginning at a
depth of 18 to 24 inches below the surfacej and, if it is not
drained, the water table is too high during the wet eseason for

the soil to be cultivated, Air and wvater movement 48 this type



soll 1a very slow, and the coil is medium in productivity and
water-bolding capacity, when used as cropland, druinege is
alscst always essential to succeas, Wwhen untreauted, this soil
is acid, low to very low in phocphate, and low to mediuz in
potash. Surface crustiag is also a prodlem (Crewford County
Soll Conservestion Distriet Soils Uandbook, 1962).

The extreme oouthern tip of fiold 1A contains a different
type of 80il, samely Blueford eilt loam. DBluford 'is a moderatily
deep, light-oolored, forested soil occurring on nearly level to
noderate slopes. It is gsocewhat poorly drained. Water and air
sove alowly through tbis soil, and available water-holding
capacity 1s slightly inadequate for best plant growth., Natural
fertility %s medium, 3Bluford eilt loam is developed from thin,
wind-deposited materials (loees) over glacial till (Crawford
County Secil Conservation Diatrict Soils Handbook, 1962),

The aoll type found fm PLeld 2A is Bonnie silt loam, Bounnie
silt loam is a deep, light-colored, acid, Dottomr land soil,
derived from sedlus~textured, slluvial aediments. It is natu-
Tally poorly drained, and the water table is usually high during
much of the year, W“ater umoves slowly through this type of soil,
and the avallable moigture~supplying capacity L@ high. Pro-
ductivity is usually low due to extrexe wetness, This scil ia
naturelly acid and low iz potash, phosphate, and organic mstter
(Cravwford County Soil Conservation District Soils Hardbook, 1962).

A1l fields were measured to deterzine the acreage that was

to be surveyed., Field li contains 2.7 acres; 1li, 3:2';§ree; and



3168, 3.8 acrsa, The south border of field 1C wvas cade to %cin-
cide with the south borders of fields AA, 18, ami 1C, Tield 24

coOmtaing 5.2 acres.

METHOBS OF STUDY

Surveys were taken on August 3 and &, 1968; September 28
and 29, 1368; and Juue 10 end 11, 1969. In each ficld etudied
three sastswest lines were located (Figure 2)¢ These lines were
eotabliehol egquidistent froa the ende of the fields and from
each other. Along each line four sample points were established.
The eample pointe were also equidistant froz each other and from
each end of the field, OSince each field hed a heavily wooded
fenoce row around it, this method of locating lines and sample
points wue planned to eliminate the influence of the fence rows.
4t euch point on the lines four 90-degTee quadrante were made,
and rigid metal hoops were thrown at random into each quadrant,
For the one-«year fieldas, the hoops used enclosed an area of 0.1
square agter, while in the two~year-old fleld the hoops used
enolosed an area of 0.25 square meters The 0.1 square Deter
hoop would sometimes hang up on the larger vegetation in the two-
year-0ld fleld and fail to hit the ground., This would detraot
fron the randos sampling teohnigqua somewhat, so the larger hoop
was used in the two-year«ol@ ficld. All hoops were made of cne-
bal? inch wide, eteel banding sape.

From the data eb2ained, the Importance Vaius {(IV) was then

¢alculated froc the atctusl data %0 provide a betterlInsis eof



oouperison of the varicus specisc and flelde, As used here, the
deteraimmtion of the IV followa the provedure outilned by Fhil-
Mps (2959), in which the IV 18 a su of the relstive frequesncy

tusber of poinss of securrence aof the species ;
X 100

Number of pointa of ecourrence of all species
and the relative deansity

Hucber of infiividuais of the spvciss

X 100,
Yander of individuals of all epesies

Nouslher spetimens of all spesiss were ¢ollevted and dsposi-
ted 4n She E, ky Stover Herberium of Smestera Illinois Univerathy.
The tazecoaio nomexslaturs in this paper followe that of Jones
(1963),

RBS¥LTS AND DISCUSSION

A total of 104 different plant species was collected aand
identificd in the fields studied. The speclies encountered are
showt in Appendices. The leading dozinasnts of each field are
shown in Tables 1 through 12, which rank the plante according to
their Ixportance Value, The tables also show the relative fre-
quency and relative dcnsity, frox which the IV was computed.,

In a study of thic type it is interesting to note how both
the aspect dominance (referring to situstions in whioh a species
or grouy of species appear to be dominant for a period of_timo.
usually due to comspicuous floral characters) (Oosting, 1956)
and the zetual florietic composition of tho‘fields change.

During the August, 1968, survey, the most evidend plants

(aspect dominance) in the one~yesr fielda were: Agbrogie



grtecieiifolda, Erigeron pnpwus, HyperSous mutilum, Polygonum
kengylvenioum, Irifolium pratense, Irifolius bybridua, Humex

eriopue, Setaris Jutesgens, and Digitaris panguinalis (Figure 3).
lhe floristic coapoeition of fields 1A and 1B was very

aizdlar a8 shown by the results from the August survey (Tables
1 and 2), The most important species in bvoth fielda were:
Setaris jutesoenc, Jupcus tenwis, Ambroein argemislifolia, and
ypericus gutilum, which together make up slightly ever half

of the Importance Value in both cases. Only slight variatioae
in IV ocour amoog other species in the two fieldss The flora of
field 1C differs censiderably from that of 1A and 183, The most
iwportant species in fisld 10 during the August survey were:
DAzitaris sanguinalis, Sstaria luteseses, Jungus Lepuis, and
Asbrosia artealeiifolin. In fields 1A and 1D Bigitaria ranke
weventh or lawer in IV, l!iypericws mutilum ranks fourth or

higber in fields 1A and 1B, but twelfth in field 1C. with
grasses and rushes being common 3in field 1C, it was thought
that this might be due to herbicide carry over. A careful check
with the lapdowner chowed that no herbioido had been used in the
past, 80 it rexeine unexploined.

wben the mcst important species (IV) in all the one-year
fields for the August survey (Tables 1, ¢, and 3) are compsred
to the species seising up the aspect doainance for the same date,
varistions betweem the two liste are evidest. Asbrosip gréeuigii-
folis and Byperious mut are isportant in each cazej butb

Juncus tenuis, which is an important plant ia all three fields,



dces not make up a part of the aspect domimance. Or the other

hand, Erigeron anauus, Dolygonus pensylvanicuz, Ruuex crispus,
Irifoliwm pratense, and Irifolius hybridum are very evident
plants in ea¢h one-year field, but are not asz important as soune
apecies previously mentioned.

In field 24, whish had been diverted from cultivation for

uearly two years prior to study, the most evident (aspeot domi-

nance) planta were: Bidens tosa, Lupatorjum serotinum,
Rumex crispue, ARMPQRYS artesisiifolia, ipbrosis trifida, Jposes
pandurata, Aster pilagus, Erigeron annuus, Eghinockloa crusgelli,
and Trifodiym bybridum (Fizure 4). Duriang the August survey,
the vegetation in field 2A was much more varied than in any of
the one-year flelds., Fifty-aix difforent plunt species were
found during the Augumt survey ia the two~-Fgar fleld, as coampared
to fros 33 to 36 specics for the one-yesr fields (Table 13).
when the most evident species were compared to the nost impore
tant (Table 4), certein differencec were ovident, Fivo species,
Juncus tenuis, Anbrosia artemisiifolim, Eleecharis obtusa, Lupa~
Lgrius gerotisum, and Eideng eriptoss, mmde up over half of the
IV for field 24 during the Lugust survey. The firet three of
the five nost important specieos 4id wot seem to nmake up any por=
tion of tho aspect doainance.

Both the aspect and floristie composition of the onhewyear
fielde ohanged notioeably between the first (isugust 3 ard &)

survey ard the second (september 28 wnd 29) survey. {he grasses,

Papicwn ecapillare, ieclaris lutescons, and Digitarie lguagg_ uinalils,




along with such broadleaf species as Ambrogis artcmisiifolia,
Aster pilosus, Solidago hirtella, Erigeron annuus, and Hyperioum
mutilun, were the most obvious plants (aspect domimance) during
the second survey (Figure 5).

when the plants making up the aspect dominance of the one~-
year fields were compared to the moat important species in the
fields & uring the second survey (Tadbles 5, 6, and 7), certain
similarities were evident, Panicum capillare, Setarja lut ’
aad Digitaria sanguinalis were important species in both cases,
as were Ambrosia artemisiifolia, and lypericunm amutilum, However,

Erigeron apnuus, Aster pilosus, and Solidage hirtella were not
ranked high in IV though they were an important part of the

sspect of the fields. dJuncus tenuis was an important species in
each field althougan it did not seem to de s0 as far as aspect
dominance goes.

liore uniformity in actual species compeosition of the three
one~year-old fields was evident in the second survey. The five
moot important species in all three fields were: Juncus tenuis,
Panicuz eapillare, Setaria lutescens, Digitaria sanguinalis,
Ambrosia argenipiifclia, and Hypericum mutilum (Tadles S, 6, and
7)., There were, however, minor variations in the rank of other
species in the ficlds. The most noticeable change which occurred
between the first and second surveys was the marked increase in
the irportance of grass speciesi four of the six most important

plants in all of the three one-year fields were grasses.



At the timg of the second survey, the aspect and floristie
conposition of field 2A had not changed as noticeably as it had
in the cvewyear fields. The wost obvious plants iz the twoeyear

field during the second (September) survey were still: iZupator-

ina gerotinus, Bidens arigtosa. Aster pilosus, Ambrosis arteat-

giifolia, fmbromis trifids, and Echisoghlos crusgalli. Lupator-
Aum and Eidens were by far the most obvious apecies in the fielde

(Figure 6). Many specizens of Asbropia artemisiifolia, Zaethiup
spinogum, and, in some cssos, ARbrosis trifida found during the

second survey were severely stunted, posuibly due to the esbading
and ooupetition frow the larger and faster-growing Lupateriuc
and Bldgna.

The five most ilmportant speciee found in field 24 during the
second survey were! Juncus tenuls, Asbrosia artenieiifolias,
Lupatorium serotingys, fidens ariptosa, and Aster 2iloous (Tabdle
8Jle when the most important speodics were compared with the ape~-
oies waking up the aspect dominance for the field, few variations
were found. Juncus teouis was again ar important plast in the
field but did not make up a part of the aspect dozinance of the
field. Avter pilosus was a very obvious plant during the secoand
survey and did rank high (£fifth) ia Iaxportance Value (Table SJ,

In comparing the Importunoe Values of the e ecies found
duwing the two (August and september) gurveyin the two-year-old
field, the results showed EZupatoriuym gerotinum and Sidens arip~
L0g3 had increused froz a fourtlr and fiftheplace ravking, respec-

tively, in Auguat to a tLird~and fourth-place rankhxé:"reopocti.vmly,
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in September (Tables 4 and 8), Juncus tenuis and Ambrosis artemi-
siifolia remained as the top two spocies. The greatest changes

in laportance Valus ocourred in the followlng species: Eleoodharig
obtusa dropped from a third-place ranking in August to seventh
place in Septenber; lpomea pandurata dropped from a sixth-place
ranking in August to a ranking of eighteenth in Septemver; jAster
Rilosus increased in IV frowm elevexth in August to f£ifth in
3epteaber; and Xanthiys gpifooum increased froa ninth place in
August to sixth place in 3eptesber. Other aimer changes occurred
in rankings slsoj for example, Diodia feres and 51da spivoocea were
not among the 20 most important species in Lugust, but were
ranked fourteenth and fiftecanth,respectively, in the Leptember
SUrvaye

Due to the date of the third survey (Jume 10 and 11, 1969),
several plants that dominated the one-~year fields the f3ll before
vere aot yet in bloen, B_y far the szost evident (sspect dominence)
species found in fields 1A, 18, and 1C during the June survey
were: illium eapadenme and krigerou @pouus. Other species pre-~
sent, but not as obvious as Allius aud iyigeron, were: Ambrosis
arteuisiifolia, Bidens afistoes, Rupetorium perotipum, Boltonia

recognita, asd Hypersoun mutijum (Figure 7).
Agrostis byewalis which was im bloom at the tiwe of the June

ourvey, and Digitaria sanguinalis, not yet in bloom, were both

important species in the on\e-mr fielde, but were far auacre

important in field 1C them in 1A or 1% (Tables S, 10, and 1ll).

4tgain, as in the Auguat, 1968, survey, there was & noticeadle
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sivilarity betweer the vegetation in fields 1A and 1B. 7The top

thre¢ spocies in fields 1A and 1B for the June survey were Juncus

tenuis, illium canadense, and Ambrosia arteminiifolia (Tadles 9,

10, end 1lJ). Althougk other similanrities do exist, filelds 1A

and 1B were not as eisfiler in floristic composition at the tine
of the taird survey aa they were during the second survey,

The Importance Value of gracses in field 1C was again higher
than in IR or 1B (Tables 9, 10, and 11). The seme situation wms

noted during the August, 1968, survey. During the June survey,

the moat important specilee were Agrostis hyermlis ard Digiteriae

ganguinalis, Allium cansdense, whic: was a dominant plant in
fields 1A an? 1B during the Junme survey, ranked tenth in field 1C,

Only a few large plants were in bloom in field 2A during the
June survey. The moot evident plants (aspect dominence) in bloon
were: A1lius canademse, Rumex griepus, Erigeron znnuus, Tri-
folinm hybridum, and Cengthera biennism. Plants proesent in
greater numbors than those blooaring and which mede up a amjor
part of the flora of field 2A were: 3Sidens arigtosa, ‘upatorium

sergtinus, Aolidago hirtella, and Ambrosia artemisilfolis (Fig-
ure 8). The floristic eomposition of field 2A echanged very

little during the entire eurvoy (Tadbles &, 8, and 12). Iue main
ohanges were that there wae a gradual inerecase in the IV of Soli-

dago and a decrease in the iamportance of Ejeocharis gbtusa. %The

doainant species throughout the entire study were: Juncus tenuis,
Ambrosis srtemisiifolis, Zupatorius serotinum, and Bidens aris-

fopa.



The nuabdber of plant epecies found during each survey and
the total number of individuals of all epeciea found during each
survey are listed in Table 15, From the results of the three
surveys (Table 13), it appears that the nuxber of plant species
anéd the total numder of plants are on the increase in all the
ong-yJear fields. During the August survey an average of 34
specles per field was found, during the September aurvey an
average of 43 species, while during the June survey sn average
of 39 speciea. The total nuither of placta per field also in-
creased in the one~-year fields. The averasgs number of plants
found per field for each survey was: Aaugust, 1515} Septeamber,
385%¢ and June, 2327. From this data and the fact that there
were 48 samples taker &n each field, the average number of plants
per square meter was calculated. PFor the adugust survoy there
were 315,62 plants per esquare meter; for september, 803.12 plants
por square meter; and for June, 484,79 plauts per square meter.
In the twoeyear-old field (24) the nuuber of epeclen reamained
nearly constant throughout the survey period, but there was a
slizht decrease in the total number of iandividuals (Table 13),
The average number of plants per square meter in thie field was:
suguet, 468,.50; september, 300.53; and June, 306.08,

Che noticeable 4difference botween the one~year and two-year
fields was in the number of woody apecies present, In field 1A

only one woody speoies, iobinia pseudcacacia (IV 0.42), osccurred,
while in field 1B only Acer gsaccharinum (IV 3,30) was found, In

field 1C no tree scedlings were found, In field 25 five woody
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specien were found. These were Fraxinus esericana (IV 2.07),

Aoer ssccharinum (IV 2.04), Populus deltoides (IV 0.64), Robinia,
pseudoacacias (IV 0.24), end Salix sp. (IV @.24).

There is a tendeney for the flora of the one«year fields to
reseable the dominant epecies found io the two~yoar field,
Supatorium gerotinum and Didens aristosa, which sre dominant
plants in the two-year field, are on the increase in the one~
yoar fieldq as can be gean by comparing Tables I, 10, 11, ard 12
to Tablea 1, 2, 3, and b,

Bazzas (1963), 1in a etudy of secondary succession in abane
doned filelds in eoutherm Illinois, ranked plants according to &
modified Iaportance Value ia which IV was the suraation of rela~
tive freguency and relative cover for each speties. GiHajor
plants in one-year fielde in his study were: Dipitasria gsanguina~
lis, Juncus tenuis, Ambrosia artesisiifolia, Diodis teres, sola-
aus carolinense, Urotonopsis slliptics, and epecies of leppedgmi
and frigeras. With the exception of Crotonopsis and leegedegd.

the same apecies were found to he the impartaant plants im the

one~year fields in thie study. Sacsas alzso roported that &ajor

planta ia two-yoar~old fielde were: Apter pilogus, Aasbrogis
artemisiifolia, Diodia teres, fanjigum dighotomus, and Holidage
nemoralig. Table 8 shows Ambrocia apteaisiifolis and Agter pile-
sun to be among the top five in IV in this study, with Diodis
teres and speciees of Panicum and Splidego agong the top 15 gpee

cies in the field,
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Une iaportant difference between the two studies is that
Hazzag reported andropogen virginicus bdegins o invade during
the second year and bdecones well estadlished in later years.,

Ko indropogon at all was found in the fields in this study,
although it is found in the general area. There are several
poesible explanations for the lack of Andropogon in the flelds
covered by this paper as compared to the study rade by Bazzas,
¥robably the one lmportant factor would de that of topography.
Yoat of the fields atudied by Baszaz were truly uplard fields in
the hilly area of southern Illinois. The fields studied in thia
paper were all poorly drained, znd onc field (2a) was a bottom
land ficld which is frequently flooded, Soll types and erosior
problens would also tend to cause diffeorences in vegetation and
succeasionnl patterns,

One other important difference between the two studies was
the tree specles whicl began to invade the fields. Basszas found
Diogpyros virginiana, Sassafras albidum, and Hobinia pseudoacacia
began to invade in the two-year fielde. Robinia was found in
this study too; but, instead of Diospyros and Sapsafrss, ..cer
Saccharinun, Fraxinus asericapa, Populus delfoides, and Salix
8p. were found in the two-yeur field of this study. Both Diospy-
ros and Ssssafras are found in the general area of field 24, bdut
in better-drained, drier areas. Due to the poor drainage and

high soil noisture content in field 2A, they have not invaded it.
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CUHCLUS ICNS
The results of the laat survey (June) indicate that the
vegetation in the one-year fields is bevoming wmore and nore like
tue vegetation ino the two-year fisld, Both Bidens ariptosa and
Sypatorium gerotinum increased noticeably in the oue-yeur fiolds
during the survoy period, Uoth are important speciesc in the
two~yenr field (ables 4, 8, and 12). Solidago hirtells (1i)
and Diodia tores (1B) also increased in inportance in some of
the one-yeer ficlds {(Tables 9 and 10). Both species are impor-
tant ir the two-year field (Tables 8 znd 12). Bazzaz @lso found
Diodiu teres to be an importent plant in twoe.year fields, as
well as jolidago. 4 different specles of Solidago was found in
he two studies, however, as Bazgax found 3Zolidago nemoralis and
this study reported jolidago hirtella.
Although there were only two woody species (tree secdliwngs)?

found in the one~-yeaor fields, both species {Acer assccharinum and

fobinias pseudozcacia) were found in the two-year fioeld. ihese
two species along with Froxinus amgggeana,-gggglgg celtoides,

and S5aliy increased in importance through the duration of the
survey in the two-year field. Although not ogne of the 21 species
naced in Table 12, the woedy vine Campsig radicans (trumpet
creepar’) was also found in ameveral plots in the two-year field.
Bezzaz also found tiat woody opecies began to invade the second
yoar ond to incresse in importance in latef years. wnly one

species, Rebinia pseudoacacia, was reported in botk studies.

Bazzaz found Diosprros virginiens and Sasgafras albidua to Le
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the wost comwon woody species, while the results of this study

show Fraxinus americana, Ager saccharinuw, Populus deltoides,

and valix to be the most ocoumon woody species.

The study, although not long in duration, does poiant out
the fact that emall areas undisturbed for even short periods of
tise can yield information on early stages of sucgession im any

part of the country.
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Checkliat of All Flant Species Found
in 411 Fielde During the Study

During the entire atudy, &« total of 104 plant species were
found, representing 35 different fanilies. Oue specics was the
moee Physcomitrius turbinetus (iix.) Brid. of the fawily Fumari-
ceae., Of the other 1C3 species, 81 were dicots and 22 were
sonocots, The lergest family representied ir the satudy was the
Compositae with 21 species, followed by the Grasninae with 13,

In the following list the nowerclaturc is that of Jounes

(2963).

HOBRACEAD
Acer saccharinum L,
A5CLERIABACHAR
Asclepine incaurnata L.
ssclepias syriaca L.
BLGNORLACEAL
Campsis radicuns (L.) Seen.
BORAGIN LCEAE
liyogotis virginica (L.) B3P,
CLARUPEYLLACLALE

Dianpthus armseria L.

CuliPosite il
Achillea millefolium L.
{abrosin artonisiifolia L.

ambrogia bidentata ilohx.
Ambrosia trifida 1.




Apter pilosusg #illd.
Bidens aristosa (iicbx.) Britt,
Boltonia recoguits (Fern. & Grisc.) G.
Exeobtites hieracifolis (L.) iaf.
Sxigeron annuug (L.) Pers.
Erigeron canadense L.
Lrigeron ap. (romettes)
Zugatorium sperotinum vichx,
igetycs sp. (rosettes)
Hudbeglia hirta L.
Zenecio aureus Le
Sglidego hirtella (Greene) Bush.
$01idego sp. (imature)
inraxacum offioliuale #“iggers
Jornonia altisslous L.
Ianthiuo apinoswn L.
CUNVULVULACEAE

Ipomea paRAuUImSa (L.) G. W. F. ifey,
Ipomea purourea (L.) Roth,

CRUCIFLRAE
Arabis laevigate (Muhl.) roir.
Lepidium virginicum L.

CYPLRACEAE
Garex eristatells Britt,
Cyperus acuminatus Torr. & Hook,
Iperua strizosis L.

"
Yie

Jones

18



Zlgocharis obtusa (willd.) schult.

ZOPHCRBIACEAR
Acalypha gracilens 4. Gray
Chazgenyece supins (Raef.) ioldenke
Zuphorbia copoliata L.

GENTIACEAB
Jengiana sndrewsii Griseb,

GRANIHAE

Agroetig hygeeids (waltes 752,
Adopecurus garolinianus Jalt.
Zopup gpmoytetys schrad.
Digitaria panguinalds (L.) scoy,
Sehinochloa crusgalli (L.) Beauv,
&lymus virginicus L.
Sragrostis capillaris (L.) Nees.
Hordews pusillum Hutt,
£unious gepdllare i,
Panicus huschucse ishe
Setarie faberii Herm,

Setaria lutescens (Wiegel) F. T. Bubdb,

iss maye L.
RYPERICACEAE
Byperioys drummondii (Grer. & Hook.) T.
Hypericum mutilum L,
JUNCACEAR

duncus aouuinatug ichx.

Y

¢

G.
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Juncus brachyearpus Lngelzm.
Juncug tenuie wilid,
LABIATAE
Lyeopys auericana M‘ukl.
‘runella vulgaris L.
LEGUHINOQSAE
Sapedn fagoiculets Nichx.
Lespedses etripulsces Haxin
Strophostyles lelosperma (T. & G.) Piper
Hifaliug bybridum L.
Arifolium pratenge .
Sobinia poendoscaoie L.
LILIACEAE
Allium gecpdenge L.
Al)jus gativus L.
ILBELIACEAL
Lobelis gardinslis L.
iobelia influts i.
Specularia perfolista (L.) aiC.
KALVACSAE
£4s epinoes i,
OLEACEAE
¥raxinus americana L.
URAGRACEAL
ludwigie slterpifolis L.
Oengtieks bienuie L.



CXALIDACEAE

Qzelig dillenii Jacq.

PENTHORACEAR
Penthorum gedoides L.

PLARTAGINACLAR

2lantego aristata Hichx,
Plantago cugelli Dec.
Plantago virgimica L.

POLYGALACEAE
felygels gangulnea L.

POLYGUNAGEAE
Polygonum peasylvanicuas L.
folygonunm rauosissimum Michx.
Bumex acetocella L.
Hunex altiepizus Jood
Zumex erlepus L.

PRIMULACEAE

Centunculus minimus L.
Samolus perviflorws Raf,

RANUNCULACEAR
Kapunculus abortivus L.

ROSACEAE

Geua laciniatusm Hurr.
Zotentills monspeliensis L.
Prupnus serotina xhrh.
Rubus hispidus L.
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RUBIACEAE
Diocdia teres walt.
Galiun trifiorum Michx.
SALICACEAB
Zopulus deltoides Marsh,
Salix sp.
SCROPHULARIACEAE

Gerardia temuifolis Vahl.

Gratiola neglecta Torr,

Lindernia dubia (L.) Pennell

Pimulus alatues 2it,

Penstemzon pallidus $wmall.
BULANACEAE

Solanun carolinense L.

VERBEWACEAE

Yorbena hastata L.

22
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Figure 3.

Figurﬁ “p

Cne-year field, August survey.

Two=year field, August survey.
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Figure 5.

Figure 6.

One-yoar field, Septeambder survey.

Two=year field, Soptember survey.



Figure 7.

Figure 8.

One-year field, June survey.

Two-yoar field, June survey.
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Table l.--Relative values and importance value for the dominant

plants in field 1A on August 3, 1968.

Species ?elative Rela?ive Importance

requency Density Value

Setaria lutescens 13.66 32.60 L6.26
Juncus tenuis 14,77 23.39 38.16
Ambrosia artenmisiifolia 11.66 11.67 25433
Hypericum nutilum 8.55 7 27 15.60
Polygonun pensylvénicum G155 L, 0L 10.37
Echinochloa crusgalli 3.33 3.46 6.79
Trifolium hybridum 4,33 1.81 6.14
Allium canadense k.00 1.05 5.05
Eupatorium serotinum 3.33 1.23 L,56
Erigeron annuus 3.33 0.99 L,32
Solidago hirtella 2.33 1.46 3.79
Polygala sanguinea 3.00 0.70 3.70
Ipomea pandurata 2¢33 0.82 3.15
Eleocharis obtusa 1.00 1.58 2.58
Aster pilosus 2.00 O.41 2.4l
Bidens aristosa 1.33 1.05 2.38
Digitaria sanguinalis 1.00 1.29 2.29
lactuca canadensis 1.66 0.46 2.12
16 lesser species 12.28 4,72 17.00
TOTAL 100.00 100.00 200.00
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Table 2.--Relative values and importance value for the dominant

plants in field 1B on August 3, 1968.

Soecies Relative Reia?ive Importance

& Frequency Density Value
Setaria lutesceus 11,47 29.47 .40.94
Juncus tenuis 14,96 23.38 38.34
Hypericum gutilum 9.83 4,97 14.80
Anbrosia artemisiifolia 8.52 5.89 14,41
Erigeron annuus 7.86_ 5:56 13.42
Eleocharis obtusa 1.63 715 8.78
Digitaria sanguinalis 2.95 4,11 7 .06
Trifolium pratense 5.2 1.72 6.96
Alliun cauadense 4,91 1.79 6.70
Echinochloa crusgalli 2.62 2.85 5.47
Cyperus acuminatus 1.63 2.78 S|
Strophostyles leiosperma 2.62 0.86 3,48
Aster pilosus 2.62 0.66 3.28
Diodia teres 1.31 1.59 2.90
Panicum huachucae 1.96 0.86 2.82
Polygala sanguinea 1.96 0.60 2.56
Polygonum pensylvanicum 1.63 0.86 2.49
Trifolium hybridum 1,63 0.53 2.16
Rumex crispus 1.63 0.46 2.09
Hypericum drummondii 1.63 0.40 2.03
16 lesser species j P 14,90 11.39

TOTAL 100.00 100,00 200.00

.



Table 3.--Relative values and importance value for the dominant
plants in field 1C on August 4, 1968,

S ?elative Rela?ive Inportance

requency Density Value

Digitaria sanguinalis 14,28 37.31 51,59
Setaria lutescens 11.42 22,24 33.66
Juncus tenuis 15.52 14,22 29.74
Anmbrosia artemisiifolia 11.42 Lh,74 16.16
Cyperus acuminatus L, 64 3.76 8.40
Erigeron annuus 5«35 173 7.08
Polygonum pensylvanicum L,.64 2.10 6.74
Trifolium oratense 5.00 1.05 6.05
Ipomea pandurata 4,28 1,42 5.70
Echinochloa crusgalli - Eall 2.63 4,77
Ipomea purpurea 3.21 1.20 4,41
Hypericum mutilum 2.14 1,05 3,19
Eleocharis obtusa Olu3b 2.10 2.45
Rumex crispus 1.78 0.45 2.23
Solidago hirtella 1l.42 0.75 2.17
Solanum carolinense 1l.42 0.37 1.79
Zea pays 1.07 0.30 1.37
Strophostyles leiosverma 1.07 0.22 1.29
Eupatorium serotinun 1.07 0.22 1.29
Hypericum drummondii 1.07 0.22 1.29
13 lesser species 6.71 1,92 8.63
TOTAL 100,00 100,00 200,00




Table 4.--Relative values and importance value for the dominant

plants in field 2A on August 4, 1968.

Spasis ?elative Rela?ive Imp?rtance

requency Density /alue

Juncus tenuis 7.85 34.30 k2,15
Ambrosia artemisiifolia 8.5k 12.96 21.50
Elecocharis obtusa 1.84 18.76 20.60
Eupatorium serotinua 9.21 6.10 15.31
Bidens aristosa 4,84 8.28 13.12
Ipomea pandurata 6.69 0.97 7 .66
Ecainochloa crusgalli 3.23 3.59 6.82
Anbrosia trifida 3.69 3.00 6.69
Xanthiunr spinosunm 4,38 2.29 6.67
Cyperus strigosus L,15 0.83 4,98
Aster pilosus 3.92 0.81 L,73
Allium canadense 3.92 0.74 L,66
Hypericum rautilum 3,00 0.80 3.80
Hypericum drumriondii 2.07 0.85 2.92
Rumex crispus 2.54 0.28 2.82
Allium sativun 2.07 0.23 2.30
Setafia lutescens 1.38 0.90 2.28
Potentilla monsveliensis 2.07 0.19 2.26
Panicur huachucae 1,84 0.28 2,12
Ipomea purpurea 1.84 0.23 2.07
36 lésser species 20.93 3.61 24.54
TOTAL 100.00 100,00 200,00




Table 5.--Relative values and importance value for the dominant
plants in field 1A on Septenmber 29, 1968.

Spadies gelative gelaFive Importance

reguency ensity Value

Juncus tenuis 7.52 34,48 42,00
Setaria lutescens 9.81 12.57 22.38
Panicunt capillare 6.36 15.61 21.97
Digitaria sanguinalis 4,77 10.79 15.56
Ambrosia artemisiifolia 7.52 3.90 11.42
Hypericum mutilum 6.10 2.24 8.34
Eleocharis obtusa 1.32 * Ba27? 7.59
Polygonum pensylvanicum L, 77 1.60 6537
Echinochloa crusgalli 3.18 2.24 S.42
Erigeron sp. (rosettes) 3.97 1.34 5.31
Acalypha gracilens 344 0.72 4,16
Hypericum drummondii 34k 0.58 4,02
Panicum huachucae 344 0.43 3.87
Aster pilosus 344 0.40 3.84
Trifolium hybridun 2.91 0.49 3.40
Allium canadense 2.65 0.k0 3,05
Strophostvles leiosperma 2.65 0.37 3.02
Setaria faberii 1.32 163 2.95
‘Cyperus strigosus 2412 0.49 2.61
Bidens aristosa ¥ .85 2,35 2.20
25 lesser species 17.42 3.10 20.52
TOTAL 100.00 100.00 200,00

———
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Table 6.--Re1at1ve values and importance valuc for the dominant

plants in field 1B on September 29, 1968.

Spedies gelative gela?ive Impor tance
requency ensity Value
Juncus tenuis 9,01 35.82 Ly 83
Panicum capillare 7.30 18.62 25.92
Seta;ia lutescens 9.01 16.38 25.39
Digitaria sanguinalis 2465 15,38 23.23
Ambrosia artemisiifolia 6.55 1.64 8.19
Hyvericum mutilun 5.19 1.60 6.79
Echinochloa crusralli 3.82 2.07 5.89
Strophostyles leiosperma 5.19 0.56 575
Aster pilosus 4,37 0.47 L 84
Erigeron sp. (rosettes) 3.55 0.40 3.95
Hypericum drummondii 3.00 0.56 3.56
Panicum huachucae 3.00 O.h4bh 3.0k
“Acalypha gracilens 2.73 0.32 3.05
* Polyponum pensylvanicum 2.45 0.4k2 2.87
Eleocharis obtusa 0.81 1.76 RiI5Z
Trifolium pratense 2.18 0.25 2.43
Ipomea purpurea 2.18 0.21 2.39
Diodia teres 1.91 0.k42 2.33
Eupatorium sérotinum h e 0.25 2.16
Allium canadense 1.91 0.18 2.09
Physcomitriun Egzbinatﬁm 1.51 0.16 2.07
23 lesser species 14,37 1.89 16.26
TOTAL 100.00 170,00 200,00
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Table 7.--Relative values and importance value for the dominant

plants in field 1C on September 29, 1968.

e

Bpecles ?elative RelaFive Importance

requency | Density Value

Juncus tenuis 12.92 41.43 54.35
Digitaria sanguinalis 13.44 25.89 39.33
Panicum capillare 11.38 17.97 29.35
Ambrosia artemisiifolia 10.46 2.08 12.54
Setaria lutescens 4,61 4,91 9.52
Eyperiéum rutilum 4,92 0.54 5.46
Cyperus acuminatus 3.38 Lo nls 4,69
Polygonum pensylvanicum 3.69 0.56 4,25
:Aster pilosus 3.38 0.30 3.68
Trifolium pratense 3.07 0,30 3.37
Chamaesyce supina 3.07 0.30 3437
Echinochloa crusgalli 1.84 1.33 317
Diodia teres 2.46 0.25 2.71
Physcomitrium turbinatum 2.15 0.28 2.43
Sida spinosa 1.53 0.36 1.89
Eupatorium serotinum 1.53 0.20 l1.73
Hypéricum drummondii 1453 0.12 E65
Erigeron sp. (rosettes) 1.53 0.12 1,65
Strophostyles leiosperma 1.23 O+15 1.38
Bidens aristosa 323 0.15 1.38
20 lesser species 10.65 1.53 12.10
TOTAL 100,00 100.00 200,00




Table 8.--Relative values and importance value for the dominant

plants in field 2A on September 28, 1963.

Berelints Relative Rela?ive Importance
Frequency Density Value
Juncus tenuis 7.67 29.04 36.71
Ambrosia artemisiifolia 5.75 14.33 20.08
Eupaéorium scrotinuam 10.75 8.42 19.17
Bidens aristosa 5.03 12 .69 17.72
Aster vilosus 7.91 2.99 10.90
Xanthium spinosum 551 2.27 7.78
Eleocharis obtusa 0.47 6.93 7.40
Cyperus stricosus 5.03 1.80 6.83
Anmbrosia trifida 3.59 3.07 6.66
Echinochloa crusgalli 1.91 2.71 L, 62
Rumex crispus 3.83 0.72 4,55
Panicum capillare 3.35 0.85 4,20
Setaria lutescens 167 2.32 3.99
Diodia teres 2.87 0.94 3.81
Sida spinosa 2.15 1.10 3.25
Alliunm sativun 2.63 0.55 3.18
Geus laciniatun 2.63 0.36 2.99
Ipomea pandurata 2.39 O.41 2.80
Hypericun muéilum 1.67 0.77 2.44
Ipomea purpurea 1.91 0.47 2.38
32 lesser spe~ies 21.28 7.64 28.54
TOTAL 100.00 100.00 200,00




Table 9.--Relative values and importance value for the dominant
plants in field 1A on June 10, 1969,

Sigechees gelative Rela?ive Importance

requency Density Value

Juncus tenuis 7.66 23.09 30.75
Allium canadense 14,38 7.52 21.90
Ambrﬁsia artenmisiifolia 10.72 9.17 19.89
Eleocharis obtusa 1.53 16.34 17.87
Bidens aristosa - 8.0k 742 15.46
Agrostis hyemalis 3.83 9,60 13.43
Boltonia recognita 6.51 2.71 9.22
Erigeron annuus 4,21 1.50 5.71
Echinochloa crusgalli 3.06 2.57 5.63
Ambrosia bidentata 1.53 3.59 5.12
Eupatorium serotinum 3.83 0.72 4,55
Hypericum mutilum 2.68 1.84 L,52
Myosotis virginica 1.91 2.57 L. 48
Digitaria sanguinalis 1.14 3.15 4,29
Ipomea purpurea 3.06 0.48 3.54
Solidago sp. 1.91 1.16 3,07
Polygonum pensylvanicum 2.29 0.67 2.96
Trifolium hybridum 1.91 1.01 2.92
Trifolium prétense 1.91 0.33 2.2%
Lactuca canadense 1.91 0.33 2.2k
Rumex acetocells 1.91 0.29 2.20
17 lesser species 14,07 3.94 18.01
TOTAIL 100.00 170.00 200.00




Table 10.--Relative values and importance value for the dominant
plants in field 1B on June 11, 1969,

—
—

Siseclies gelative gelaFive Imp?rtance
requency ensity 7alue
Juncus tenuis 9,54 27.07 36.61
Allium canadense 9.54 10.52 20.06
Ambrosia arteuisiifolia 10.73 7.06 17.79
Agrostis hyemalis B0 12.01 17.31
Digitaria sanguinalis 2.82 8.48 11.30
Eleocharis obtusa 1.41 9.84 11.25
Panicum huachucae L4.59 2.04 6.63
Myosotis virginicus L. 24 1.88 6.12
Hypericur mutilum 4,59 1,46 6.05
Centunculus ninimus 2.82 2.93 575
Acalyvha gracilens 3.53 1.57 5.10
Echinochloa crusgalli 2.47 2.51 L.98
Boltonia recoznita 3.53 0,94 L, 47
Eupatorium serotinum .58 0.78 L,.31
Diodia teres 2.47 1.57 L,o4
Bidens aristosa 2.12 1.83 Se95
Acer saccharinum 2.47 0.83 3.30
Erigeron annuus 2.47 0.62 3.09
Rumex crispus 2.47 0.52 2.99
Punex acetocella 1.786 0.83 2.59
18 lesser species 17.60 4,71 22.31
TOTAL 100.00 100,00 200,00

-
E——
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Table 1ll.--Relative values and importance value for the dominant
plants in field 1C on June 11, 1969.

e

e

Spesies gelative ) Rela?ive Importance

requency Density Value

Aprostis hyemalis 9.18 26.32 35.50
Digitaria sanguinalis 6.71 25.78 32.49
Juncus tenuis 12.86 18.43 31.29
Ambrosia artemisiifolia 10.95 4,11 15.06
Hypericum mutilum 6.00 3.08 9.08
Alopecurus carolinianus 3.88 4,98 8.86
Centunculus minimum 5.30 2.95 8425
Myosotis virginica 4,59 1.22 5.81
Pclygonum pensylvanicum L, 24 0.92 5.16
Alliun canadense 3.88 1.26 5.4
Bromus comnmutatus 3.18 1.52 4,70
Bidens aristosa 2.12 1.22 3434
Trifolium pratense 2.82 0.43 Bl.25
Boltonia recognita 2.47 0.63 510
Acalypha gracilens l.41 1.02 2.43
Eleocharis obtusa 0.70 1.66 2.36
Echinochloa crusgalli 1.41 0.92 2.33
23 lesser species 18.30 3455 21.85
TOTAL 100.00 100.00 200.00

|

—
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Table 12.--Relative values and importance value for the dominant
plants in field 2A on June 10, 1969.

Srecles gelative Rela?ive Iciportance

requency Density Value

Juncus tenuis 9.57 34,52 k4,09
Eupatorium serotinum 9.57 8.87 18.44
Bidens aristosa 6.19 Ta.16 18.55
Solidago sp. 7.79 6.01 13.80
Allium canadense 6.42 5.88 12.30
Ambrosia artemisiifolia 5.27 L .49 9.76
Ipomea pandurata 4,81 1.08 5.89
Ranunculus abortivus 3.21 2.64 5a85
Rumex criswvus L.35 S 5.46
Centunculus nmininus 2.52 2.85 537
Geum laciniatum 3.89 0.51 L 40
Panicum huachucae 2.75 1.17 3.92
Erigeron annuus 2.75 1.08 3.83
Eleocharis obtusa 0.45 2.47 2.92
Juncus acuminatus 0.45 2.34 2.79
Ipomea purpurea 2.29 0.43 2.72
Fraxinus americana 2.29 0.38 2.67
Ambrosia trifida 1.60 0.98 2.58
Oenothera biennis 2.06 6.46 2.52
Xanthium spinosum 1,37 0.98 2.35
Rumex altissirius 1.57 0,98 2.35
29 lesser species 19.03 G.61 27.64
TOTAL 100.00 100.00 200,00

Lo
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Table 13.~-~Tabulation of results of all three czurveys for all fields.

August 3, 1948 1A 3h 1,705
August 3, 1968 13 36 1,500
August &, 1968 1c 33 1,329
August I, 1968 2A 56 5,622
September 28, 1968 14 45 3,428
September 29, 1968 1B - Wy L 29
September 28, 1968 1c ho 3,888
September 28, 1968 2A 5y 3,607
June 10, 1969 14 38 . 2,061
June 11, 1959 13 38 1,910
June 11, 1969 1C Lo 3,011
June 10, 1969 24 50 3,673

——— m—
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