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STAGES IN SUCCESSION TO TRUE PRAIRIE
'AS REPRESERTED BY MIDWESTERN PASTURES
INTRODUCTION

After 80 yoaia of settlement in the prairies of eastern
Nebraska, considerable native grassland still remains. Msany

meadows represent unbroken prairie but even larger tracts are
in native pasture. The remaining areas of grassland in the

True Prairie association in western Iowa, eastern Nebrasks, and

!

|

|

I ~ parts of four adﬂbining states have been fully described by

| Weaver and Fitzpatrick (1932, 1934). The harmful effects of

[ placing too many cattle in an area of rehcad grassland and of
pormitting'grazing too early in spring and too late in autumn
have been pointed out by Weaver and Hansen'(1941). Under
modexrate graiing; the vegetation in some prairies has changed
rélaﬁively liﬁtle'aven after & quarter-century. Such grazing
is to a degreelphat will permit the more desirable forage
plants to ﬁaintain'or‘incroana their abundance and yet permit

_ the removal of muth of the entire forage year by year.‘ But

under excessive use the prairie deteriorates and the plant
populacibn gradually changes until finally only grasses of
poor quality,'waodh, and bare soil remain, After years of
close observation ahd_experiment; Weaver and Hansen (1941,
1941&)‘01aaaif15d,deteriorating grassland into four grades—

excellent, good, falr and poor pastures.
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Even after eight good years following drought, its marks
upon the native plant cover are still clear, although slowly
fading. Chief among these are & great decrease in little
bluestem (Andropogon acoggrius)l

increase in amount of big bluestem (A. furcatus). Both prairie

dropseed (Sporobolus heterolepis) and tall dropseed (3. asper)
have also increased. Moreover, certain native forbs have |

and a correspondingly great

become far less abundaht vwhile others are much more numerous
than before the drought. 8till another drought-recovery phe-
nomenon is & great incresse in the amounﬁ of Kentucky bluegrass
(Poa pratensis) (Weaver 1950), Theaé changss affected not only
the climax prairie but also the very numerous degonerate
prairies called pastures, of whatever grade, |

In this study the composition of the vegetation in each
of the four grédaa of pasture 15 examined and compared as re-
gards speciles of grasses and forbs. The amount of vegetation
available for forage during the growing season was also agcer-
tained as well as the amount of 1litter or mulch left on the
soil, ﬂhile this study is largely a story of degeneration it
ls also ons of plant succession, since each atagé in degenera-
tion 18 also & atagé in tho.subnére from‘which, under proper
rest or:. careful use, the vegetation may develop to the next
higher stage as from fair pasture to good or from good to excel-

lent, These stages of pastures, like the stages in a sere,

1 fhe nomenciature of grasses follows Hitchoock's Manual
of the Grasses of the United States: that of other plants
Britton and Brown's Illustrated Flora.

—
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represent only a modian condition where the change from one
type of vegetation to another 1a very pronounced. The change
1n both 1nstances 13 gradual. Pastures upon which muleh 1s
accumnlating are usually on the upgrade, ‘those with little or
no mulch are generally on tho downgrade. Active erosion is
round in pastures of' lower ‘grade, while erosion scars are
gonerally healing in those of good or excellsnt condition.
B1ince composition of vegetation is the bsst.ériterion of the

B e L iy e i)
oy i

stage of dogonomt.ion ot regefieration @,ave 1opmant toward the

climax), here major attention is given to the: kind and amount

of vegetation. f;"

g CLASSES OF PRAIRIE PLANTB
The nativo prairie planta havo baen separatod 1nto four
( | claases by w‘aver and thaen (194L) according to tho manner
1n vhich thay reapond to grazing. Their lista of apocies be~
longing to each claaa were compilod only after constantly
ohecking tho behavior of eaoh species concernsd in many
pastures over a8 ge:dod of 12 years, _

The firat claan 1no1udea graases that deoreaae under
grazing.- In common unage speoiel 1n thia group are deaignated
as docreasern. Hbre are 1n01udod a11 of those grassea that -
are beat-liked and moat raadily grazed by cattlo. This 1ncludea
about a dozen species. For brevity, only thosa that ooourrod

‘abundantly in thia atudy are listed.
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, ‘ Decreasers . .

Big bluestem: ... .. Needlegrass .

Andropogon rurcatu‘g ‘ Btigs_t mrtea
©Little bluestém | Flaims mhy
E Andrc‘zp_qgon scogriua . Muhlenbergia cuspidata
. Prainle dromeed SR . June grass o
‘ 829robolua heterolag:la | Ioolerio, criatata
‘qall dropsesd Indian gress

- Sporobelus asper ... ..%.‘E!L_nutana..

A second ‘class, decreasers among forbs, included practi- -
Cally all tho hgumes but in this postdrought study only two in
the 1list of 12 legumes and 32 other forbs (Weaver and Hansen
.';./9!4;1)' yo»xy‘e,_,pr’: sufficient abundance to warrant individual 6on-¢ ,
sidemfion. | Th’eie are lead plant (_A_xgg_x_'gh__n‘wacaneaceg-)vand wild
alralt'a. (Psoralea Paoralea. floribunda).:

The third class is that of grauoa that mcrease under
grag;ng,» and 8 rourch conaiats'of‘torba that respond in the
same manner, The comploto 1lists are quite long; the partial

ones. neoeuary in this atudy follow:

Increasers

GRASSES ' pomms
i R Kentuoky bluegrau 7 Yarrow
§ - Poa pratensis Achillea occidentalis Raf,
- 8ide-cats grama . Prairie cat's-foot = |
.Bouteloua curtiggndula Antennaria ¢ matris
Blue grams o Prairie nmgwort o |
Boutg;oua gracilis = Artemisia gnaphalodes .
Scribner's Panic gress . Many-flowered aster
- Panicum scribnerianum A!tor multiflorus

|
!

|
;
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J onassxs (COntinned) . FORBS (Continued) .

w,tloox' panic grass . fDaisy fleabane .
© Panieum’ wilcoxianum L Erigeron monus
* ' Hatwy srama p© TR ' Pennyroyal =
.. - Bow outelou hig“autla .. .  Hedeoma hispida
,7},“50dgou U ;;;\};']!bllow oxalis
~ Cyperscese Qaygzﬂﬂﬂ&
’ "‘f'lRushos ST ot goldenrod =
Juncacgao ie e s oo Solidego glaberrima

,. . Baldwins ironweed .
Vernonia baldvini
A Whilo t;he rirut rour classes deal with prairie. species
only, tha t’ifth and 8ixth include grasses and forbs not common
to prairio but. weody apooiu that invade only after varioua

R pmirie plants have been greatly weakenad or have died.

f o T ‘_Invaderav‘ o
. ]”;J‘  ammmm ~  ;&,,” ..', jrmms
‘ ‘ .. .8and dropsoed 0 anmm ragveed
‘ S gmrobolug m rmg Ambrolia olat:lor
: s ,Wutzem vheat srau D ;Veat.ern ragweed ' '
| . Agro mon am:lthii o Ambroaia Eailontacha
J Purple lovegrass . o ll'lodman'a thistle
! ‘Eragrostis . §getdhdls= | Cirgig flodmani
[ | "Ticklegran T ‘ wgvyrleavod thistle
| o Agroatis ; ma;ig_ e c:.rgium undulntum
Little barley - . Spotted ppurge
Hordeum 2!!2&% - Mﬁ?_ﬁ mculata
 Brome grasses. .~ Shov-on~the-mountain |
.zm&zqm-v o Emﬁﬁﬂﬁ_w&wﬂ&
i‘umblesrass " Gumweod o

Sohedonnardug pgniculatuu - @rind A gguarroaa
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6
GRASSES (Continued) . = «roms.(coxmnuea)
.. Annual dropseeds . .. Peppergrasa =
gggro‘bolua vaginif orus pggidi denniflomm
p_gz-o 0 uu neglectus
Bead grass - e - -Horuweed
w :tz-aminoum R ;gtilon canadenao
Bix-weeks fescue Mo o Purﬂh'l plantain o
- Hestuca octof;ora EPREEP Plantago mrshu ,
Crabamu ETae _Knotgrau S :
Dggitagia m‘ inalis B / Polxgo avicg;are
'Etinkgraea o ;Dnndclion N
{ «Q_mg_t_ﬁ_a_ cilienensis . - ‘Tarexacum officinale
; _f;canada bluegrass. . ' .  Vervain . - . :
Bos M | o Verbena stricta

- PROCESS OF DMMM‘PION

Climax grassland, vhen grazed lightly, may retain essen-
tially it natural composition over extremely long periods. It
is only vhen grazing ahimal-a:are circumscribed in their range
by foncea and when too large a population is thus confined that
grazing-‘and:‘timpiing become s0 excesaive that the normal cover
ssunot be maintained. B

The -élection'of gress typei and preference for certain
-peoien by J.ivoatock 1. marked whon forago is plentiful, Re-
peated partial z'emoval of the most palatable grasses results
in bot.to’r‘ groyt;hof‘- the remaining v'egotaticn; In fact, if
certain favored piimfu ate grazed too ;dx;ly,' t'po' ‘o‘ft'en,‘ end -
too olosely, thoy vill diseppear entirely. "Less 'dea‘irable
species then recoiva more light and 1ncreuod wvater. as well

as additional nutrienta, wh:lch are nor_m&lly uued by the more ,
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palatable gfassas. In consequence, they flourish &and may
actually 1ncreaao, oftan.with marked rapidity. Thua, during
the early atages of gnanaland dogenaration thore is conmidersble
shifting or the paant population, but. this is entirely among the
speoiea which are ‘normal componpnto of: native prairie.

| Aa tho hold of nativo spooies 1- weakonnd by continued .
panturing or: intense overgrazing, invadern oome 1n. -The. great
stablility of natural grassland and the abaenne of weeds have
besn emphasized by Weaver and Flory (1934) But.under pastur-
ing many small, bare places appear, - The bare areas invite
invaders, which ornce established. furnish sséd for a new popule-
tion. Grndnally, the native grasseu and rorbs are partially or
entirely roplaced by 1nvading opocies which are better adapted
to oloso grazing ann trampling. Nbarly all of these aro leaa
produotivo, or lesl palatable, or both, than tho original ocou-
pantu. Wleh the dicappoarance of mout of tho native population
the prairiea are far advanced on their way toward rinal dis-

1ntognation (Fig. 1)

THE AREAS STUDIED
The graaslands couaidered hare occur within the vestern
portion of the True Prairio asaooiation. They are. located
near Linooln Bbbraaka, in Lancastor county, which is about
80 miles oaut of the tranuitional araa or ocotona that grades
1nro mixed pvairio.. They consist of thpbo.groups or series of

native paaturea., Bach qeriép includes four grades of pasture,
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Fis. l"l‘." V:lew from a high-grade native pasture
(rig,ht foresround and’ oppoaite ungrazed prairie on the
“left) ‘into one: of low grade, in right background. The
'liaht solor 1a due toan a‘nrundance of’ ripened downy:
"broma (Bromua tecborum) ‘The dark bunches are .ironweed
(Vernonie. baldwini) ' The left background was a1s0
" prairie, but the vegetation has' only partly degenerated
under grazing and’ tho paature 1s st1ll of medium grade,
'P'hoto near Lincoln, “June 20, 191&1& | ‘
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One pasture in each series has been grazed for only a fevw
eeesond or 8O moderately that it has not degenerated greatly
from the condition of matural prairie.' This 1s the excellent
grade, A second ona, because of longer or more 1ntensive
grazing, coneiete of about half native preirie vegetation and
half Kbntucky'bluegraes or blue.grame or both prfthese grasses,
It 1s a good grade paabure.‘ A third,-orirsii grade pasture in
each aerien, has been overgrazed ror a long period of years,
Praoticelly‘all.of.the native npeciesehave‘been replaced either
by néérl?‘purefepange of bluegrass or blue grama and buffalo
grass (Bu6h1e07dec£21eidea) or by a mixture of these species.
The'rdurth'or pbot*gnede pasture is very much degenerated. It
is like the third except annuel early graging or overstocking
or both have weakened the grasses so greatly. that bluegrass.
and[nyort grass no«longerefurhieh & contimious carpet of vege~
tation but eccur_infpetohee-between vhich there is much ‘bare
soil or soil clothed only by invading weedy grasses and forbs.

‘ | Location and Size

| The rirst seriee of paeturea vas selected from range lende
T to 9 miles northwest of the Univereity of nebraska and about
1l mile eent or the highvay to Raymond Thin road ekirte the
broad floodplain of 1 Oak: "o Creek on the east at the t‘oot;
of a 1ong range of pneirieocovered hille. The exoellent grade
pasture in thia Rnymond series 1s in Section 21 Townuhip 1l W,
Range 6 W, Like the othere 1t 18 encloeed by a berbed vire
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fence, It is about 55 acrea in area.. The‘good'grade pasture,
of approximately the same . nize, in located halr a mile south
of the first A halr-mile north of the excellenb pasture is
the one of fair grade, with a nearly pure cover of bluegrass. .
It 1s about-?O acrec in extent, .The poor. grade pasture lies
half a mile west of the good paature and 1s about 45 acres in
area, , : |

. The second. series is located 5 hileg vest of Lincoln, on
similar rolling upland. All of the pastures are about 3 miles
westuor'theahinﬁoinauunicipalvAirport,‘except that of fair
grade whioh’inilocated on similar terrain 3 miles west and 4
miles south'or'the"preceding. The excellent pasture of this
Alrport aoriea 18 in SQction 12, Tawnahip 10 N., Range 6 E
It contains about 70 acres, The good pasture is loceted &
mile soubheaut of this one and 1t is about 50 acres in extent.
The poor grade pasture 1s apprqximately the same size as the
good one. and 1103 ono~rourth.mdlo southeast of it. The pasture
of faiﬁ Was ¥ to the aouthealt is in soction 33, Township 9 K.,
Range 5 B, Ita aroa is about 60 acroa. |

The third series of pasturoi %;;L.pelected on rolling

mange landa about 18 milen uouthwo;é ;; Linooln and 4 miles
aouthwe-t of Denton, All gradea occur within a diatanca of 2

miles. Tho oxcellont paature oonnists of about 200 acres. It
is in Section # Townnhip 9 H., Bango 5 B Only about 60 acren
or this paature wore sampled. The good paaturo containa about
220 acres and lies about one-half mile aouth of the excellent
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one. - About 60 acres of it were sampled. The fair pasture is
located about: three~fourthu mile north and west of the excel-
lent one; twa adjacent areas, each of about 25 acres were
aamplod in this atudy. mhe poor pasture 1188 across the road,
east and a half-mila north of the. excellent ono.. ‘Like most
pooy paatursp, 1t has. & smaller. area than thoae of higher

grade,

Topography, water, and 8011 ‘

The topogiaphy in all tvelve pasturoa was that of moderately
rolling upland Each paature has ono completo h111 or ridge
with alopos of various axposures,aome level upland and at 1oast
amall amounts of nnarly level land along tho ravines (Fig. 2)
The gpnpral olevation is botwoen 1,200 and 1,400 feet In
‘placea ravines wore 10 to 15 faet deep and had stoep aIOpes,
vhioh were mostly covered vith vegptation. Above these alopes,
more gentle onos prevailed. !hoy varied rrom 2-5 to 7-10 per-
cent over the greatent axpansa of the hillu, aoma of which had
gontly sloping to nsarly leval tops. The hilltopa are betwaen
50 and 130 feet abovo the ravinna. AlthOugh much runoff vater
may bo carried down tha ravines during heavy rains, nearly all
are drw; except tor a rev daya after a rain.

Enough water 1a 1mpounded in apring to laat during the.
grazing season by dams which have been plaoed acroas aome of
the larger ravinea (Fig. 3) Hhter for ntock 1s obtained in
some pastures from these qrtificial pon¢ab Ofton thias supply
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Fig. 2, (.Abova) Typically hilly land clothed

; moatly v:lth ’bluestem (Andropogon), dropseeda (Sporo- |
-,bolus) ; and Kenizucky bluegrass ( Poa pratenai ).
pra.ir:le 19 annually grued rrom aarly upring until

- late :tall. | (Belov) View 1n the oxcellent paature of

. the Ramond aorieu ahowing the nouth nlope of the
oentml large h111 and lowor land 1n the fomground
The bunohea are moatly 111:1;16 bluoatem (An__g__drom__

M&&)

i
H
!
)
i
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Fig. 3. Typical v:!.ew 1n a high-grade paature
showing a portion of a pond where tha water haa 'been

1mpoundod by an oarthen da.m. noto bho good cover of
kvegotution, 1solatod bunches of little bluentem, and

abaonce or weeds .
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