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INTRODUCTION -

Bluestem prairie (Andropogon-Panicum-Sorghastrum) (Kiichler 1964)

once-covéred much of eastern Nebraska (WeavérA1954, weaver'and Albertson
1956,.Costéllo 1969)‘but extensive cultivation since the mid~1800's has
eliminated most of these native prairie stahds. FPour types of management
-have bgen widely used in managing remaining native bluestem prairie
ranges;'thesefinclude burning, . mowing for hay, gfazing, and'preventiqn of

burning, mowing, or grazing. Historically, burning of bluestem prairie

occurred frequently in both spring and fall and was initiated by lightning

and native-American Indians (Catlin.1848, Komarek 1964,‘1966; Anderson
1972); grazing by large herbivdrés was extensive but probably less intense
than present cattie grgzing. Recent studies ohvnative b1uestem prairie
suggest thaf (1) burning decreases woody‘plant invasion, ﬁreveﬁts litfer“
accumilation, improves nutrient release, and increases soil temperature
(Kucera'énd Koelling 1964, Kucera 1970; Riéha;ds‘1972,“Hu1bert‘1973, Bragg
and Hulbert 1976), (2) mowing appears to decrease soil'nutfients and grass
productivity, and increase aﬁnual weeds and soil cémpacfiqn (Johnson‘1970,
Cawley 1972, Christiansen 1972, Smeins 1973), and (3) cattle'grézing, |
depending on intensity, increasés-soil compactioq, changesfvegetative
species composition by selepiive grazing, decreases depth and quality of
grass roots, and hinders anthesis and seed production (Weaver 1950, Voigt
and Weaver 1951, Owensby et al.‘1973). The combined results‘of these_
stﬁdies indicate that native bluestem prairies appear to be best managed.

by Jjudicious burning (Ehrenreich and Aikman 1963, Owensby and Smith 1973,

%



Heitlinger 1975, Hill andfPlatt 1975) .

Studies on seeded‘and‘managed grasslands suggeét results similar to
those obtained for native bluestem prairiex(Bian@ 1970, Schulenberg 1970,
Schumachér 1975,'Byagg 1976),. although extensiﬁe work has not been done
in- this area. Tﬁis‘study was designed (1) to evaluate the effect of var-‘
ioué manégement conditioné On”seeding success; and (2) to conduct a vege-

tative survey of Allwine,Prairie Preserve'for'use in future studies.



STUDY AREA

~ Allwine Prairie Preserve (Fig. 1) is a 65 hectare (160 acre) restored
graséland.research site situated within the'pofﬁion‘of eastern Nebraska
designated by Kiichler (1964) as potpntial bluestemvprairie. Past manage-
ment cdﬁditions, and accessability to the University of Nebraska at Omaha,
‘made Allwine-Pfairie Preserve an ideal site for this type of study. Three
areas; tall;gfass, midugrass, and 1ow1and-doub1e-séeded, totaling 55 ha,
were seedéd to nati&e grasé species in May 1970 (Fig., 2). All seeded'
areas were;mowed twice in each of 1970 and 1971, and'mowed;once in 1972.
Management from"1973 to 1975, incorporating bUrning and mowing, varied
substantially (Bragg 1975); spring.burning 6ccurred in late April or early
May; fall mowiﬁg dccurred in late summer or early fall; Bare ground ép-
‘pears to be abundant in this newly established grasslénd (Bragg 1976).

The research site consists of gently rolling 1oess'hills of both

north and“south aépect; Hills fange from 3 to 15% siopé'and inelude four
principal dréinage areas;,vertiégl interval of terraceg vary from 3.5 to-
4.0 Qeters._ Deep and genefally well drained soils aré of the Mollisol and
Entisol Soil Orders,_5ﬁ£groups Cumulic HaplaQuoils, Cumulic Hapludolls,
Typic Hapludolls,‘and.Typic'Udorthents. Mbllisols of the area are
slightly decid in pH, and have an upper 41‘to 74.cm ofisilty‘CIay loam or
siit‘loam. Entisols, formed from calcareous, loamy, gladial till are
basic in pH,'wifh claylloam in the upper 15 cm. The climate of the area
is characterized by a mean annual precipitation of 71"cm, three~fourths

of which falls from April through September. Loeal.dfoughts occur when



Pig. 1. Allwine Prairie Preserve.



TALL—GRASS: tall and mid-grasses - big bluestem (@Andrepogon
gerardii), little bluestem (A. socparius), indiangrass (Scr-
ghastrum avenaceum), switchgrass (panic”m vir/ratum), and
sideocats grama (Boubalcua ourtipendula).

MID-GRASS; mid and short-grasses - little bluestem, side-
oats grama, blue grama (Bcuteloua gracilis), and buffalo

grass (Buchloe dactyloid.es).

LOWLA3NID-DOUBLE-SEEDEDseeded twice with tall grasses - big
bluestem, indiangrass, and switchgrass.

BROME WATERWAY; smooth brome (Bromus inermis), with scattered
trees.

yaj} TREED AREA.
mpB PONDS & FARM STRUCTURES.

Fig. 2. Seeding plan for Allwine Prairie Preserve. Scale: 1 cm =
51 m. (Specie3 nomenclature throughout, from McGregor 1973)



the time or distributidnlof pfecipitation is poor, Temperaturejranges
a#erage frqm"1°c‘in'January,to 31°C‘in July with extremes of -23°C in
January and 41°C in July not uncommon, The frost-free season averages

about 167 days'(climate and soils from Bartlett, 1975).



METHODS AND ‘MATERIALS

The tali-grass portion'of the prairie was divided into three manage-

~ment areas, (1) two-year—burn; that portion burned in the spring of 1974

and 1975, (2) two-year-mow; that portion mowed in the fall of 1973 and

1974; and (3) burn;andfmow; that portion burned in the spring of 1974 and

mowed the.fbllowing fall, The mid-grass, and 1ow1and'areaé were not in-
cludedfin'the‘management comparisons bqt were evaiuafed_for the baseline
study. Within eachlmanagement area specificiggggxlggggg were delineated
baééd;on_topograpﬁic location. Study areas evaluated ineluded upland;
upper-slope, mid-slope, and lower-slope. Vegeﬁative‘éomposition was eval-
uated.by systematically locating 5, 2 X 10 meter plots on the slope areas
-and 10,.2 X 10 meter plots in béth upland and lowland areas, In each plot,
10, 1 dm2 microplots were randomiy lbcated and the canopy covérage of each
species was’estimated ﬁ$ing the followingAcategories{ less tgan 5% cov-—-
erage, 5 - 25%, 25 - 50%, 50 - 75%, 75 - 95%, and greater than 95%
(Daubenmire 1959)¢ Midépoint_values ofveach caverage catégory were used
fgr analyéis, Canépy coverage of each species was separately evaluated;
for conveﬁience,'WEedy forbs and all Spécies of incidental coverage,
tegmed "eombined forbs" and "other'" respectively, were grouped usihg the
maximum cbveragé in the plo£ fo¥'ény species of thé group. - Vegetative
sampling was conducted durihg“June.and-July,_1975; identifications were
verified'at the UniVersity of Nebraska at bmaha Herbarium.”

Biomass was measufed in August by clipping, drying, and weigﬂing the
vegétatiqn'ih 3, 0.5 m?.plots; systematicélly located in a number of gse-

lected study areas. Species canopy coverage'and basal area of surface



clumps and stems alopg 3, 1fmeter transects were aléo recorded,

Soil dafa were -obtained from 10, 23 cm deep, increment'samples'sys-
tematically collected wiﬁhin each selected study area. 'Soil texture was
deﬂermined using a soil hydrometer and standard éoil texturevdetermining
'pfocedureé. Organicvmatter, soil pH, andﬂphosbhorus, potassium, and re-
siduél nitraté contént were determined by the University‘of Nebraska -

Lincoln Soil Testing Laboratory.



RESULTS AND DISCUSSION

Response to Management

Twn- consecutive years of burning monagement substantially increased
native grasses and decreased weedy forbs when compared to either the two-
year-mow or the burn-and-mow areaS'(Figs. 3 and 4); weedy forbs were pri-

marily’horseweed'(Conyza canadensis), Canada lettuce (Lactuca canadensis),

sheepsorrel (Oxalis dillenii), red clover (Trifolium pratense), and yellow

sweetclover”(Melilotus officinalis) (common names from Anderson and Owensby,
1969). These results suggest either that (1)’consecutivé spring burns have
a more permanent. effect on reduci@glwéedy forbs than.dqes a single‘spring
burﬁ, or (25 in the”yeaf burned, weedy_forbs'afe substantially reducéd bﬁt
not nécessarily in subsequent years. The latter hypothesis is partially
‘supﬁorted by'the_vegetational compositionlof the burn-and-mow area in which
forb cover'in 1975 was high even though‘the.area had been burned in 1974
(Table 1). Considering'the abunqant open soil present (Appendix Table 2),
it appears that annual, weedy forbs will continue to present problemg in
all . areas unless some burning management is used tb control them, but with
timg; the nafural inerease in napive.grasses‘should ultimately outcompete

and replace weedy species,

Response to Environmental Gradients

After five years of vegetative development, the most notable segre-
gation along natural topographic gradients, was that of big blueétem which
increased from upper-slope (33%) to lower-slope (54%) and little bluestem

which decreased (13% upper-slope to 10% lower-slope) (Fig. 5). Higher'



Two-Year-Burn

Ager

10

Other

Cfrb

Two-Year-Mow Burn-and-Mow

Fig. 3. Percent coverage of vegetation1 on combined manage-
ment areas,

1Key To Species

Ager = Andropogon gerardii
Ascp = Andropogon scoparius
Bert = Bouteloua curtipendula
Pvir = Panicum virgatum

Savn = Sorghastrum avenaceum
Cfrb = Combined forbs

Other = Bouteloua gracilis, Bromus inermis, Annual Grasses
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< Combined Native Grasses.

Combined Weedy Fotbs

100

80

60

40

_C'over'age (%}

204

TWO-YEAR-BURN BURN-AND-MOW  TWO-YEAR-MOW

40044
3504

300

292

250,

Biomass (gm/m?2).

2004

750

aa b

TWO-YEAR-BURN BURN-AND-MOW

Pig. 4, Vegetative differences in three management areas.
.tr = less than 0.5. ‘ :



Table 1. Combined relative weedy forb coverage following various
management. Trace = tr (less than 0.5). :

Combined
Past Management , Forb Coverage (%)
1973 - 1974 1975' 1975

unburned, SPRING-BURN SPRING--BURN “tr
"unmowed unmowed ‘ :
~unburned SPRING-BURN - unburned 24
unmqwed FPALL~-MOW

unburned unburned unburned 27
PALL-MCW PALL-MOW

1Mowe'd in 1975 subsequent to study.

e



soil moisture generally found in the lower elevations may explain this
segregation (Bragg 1976). PhyéiCal soil properties (Appendix Table 1) do

not appear to influence bluestem development.

Baseline Végetative Study

| © Sampling in each‘of.9 study'areas-(Fig; 6)'brovided the 1975 vege~
tative composition to which future comparisons may be made (Table 2). The
-masor seeded grasses were found to be most abundant in all areas except in

area 8, and the uppef-slope of ‘area 1, where weedy'forbs were dominant,



90_
754
.g,éoﬁ
S
[ ]
§ 45_] weedy _
& big bluestem
= 30
sideoats
grama
HtHe
15 blueste
indiangrass switchgross7
0
]
UPPER MID LOWER LOWLAND
SLOPE SLOPE SLOPE

Figs 5, Vegetative coverage in relation to topographic lo-
cation on combined burn-and-mow and two~year-mow areas,

1Burnedfonly in 1975,




'j5

Fig. 6. Vegetative sampling areas, Broken line indicates a sep=-
arate study -area within the management area, {(Area 25 has the
same management as area 2 but was rated separately).
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SUMMARY ANDTCONCLUSIONS

Reeétablishéd native gfasses under 3 .years of burning and mowing
management showed that (1) two~-year-burns resulted in a greater native.
grass‘cover than'two—year-mowing or burning-and-mowing (é)-biomass was
greater on iwo—yeaf;burned'areas~than on burned-and-mowed areas (3)
weedy forbs were substantially less on the two-year-burn, than on either
the two-year-mow or the burn-and-mow areas, and (4) big bluestem increased
while little bluesteﬁ.decreasedtfrom uppér to lower slopes., Soil differ-
ences'did not‘appear to affect native grass estaglishment.

The combined results of:this short term study suggest that (1) fre- .
quent burning is the best initial managemént for establishing;native
grass stands‘and'for controlling weedy forbs and, (2) some native species
begin to segregate along natural'topographic gradients during the initial

years of establishmeht;
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Appendix Table 1.J Physical properties of soil within management areas,-
SCL = Silty'Clay Loam,

Management Areas

2-year  2-year  burn &  lowland lowland mid-
burn mow mow . area! dbl,-seed | grass
B 6.3 6.6 6.4 6.6 6.9 6.3
Nitrate 1.4 1.5 1.4 1.8 2.6 1.4
- (ppm) :
Phosphorus 1.7 4,y 3.2 8.0 k9,0 6.0
(ppm)
Potassium 189 194 211 248 72% 226
(ppm) :
Organic 2,47 1.84 - 2,42 2,37 3,42 1.97
Matter" ‘ ' .
Sand 12 13 15 12 17 1
Silt "56. .56« 54 59 - 56 56
Clay 32 31 31 29 27 33
Soil “scL . SCL * SCL SCL’ SL SCL -
Type ’ )

TBurned in 1975 only.,



22

0 340 0 000 000O O0OOO OO0 O O SoprotAgoep
4 soTyong
O 0CO0O0O 00O0O0 00O O0O0OOO O0OOJIFO0O0O0 0 STeUGpEUE0
STwATH
0 00O L 0O0M2L OO0OO0 0O0C¢€ I 0000 % 00 2 STULIOUT
o sSTmOoJH
9 0L 2L L OOO 016G % €4 € 2 3GLGL Lge¢gc 2 THe0eUsAT
: Bshvmmzmnom
00000 L ¢ 4% 000 0O0O0O0O 0O0O0O0 O O0OO BTTT08a3
: . : BROTSN0g
Ll 6 ggH#tL 0 0 00 2 L O 66 20 L 09 4% % L 4 W E94TA
_ : umoTugd
L0 L 2 2 #EgeézHl 6 % 22 92525 0 6 9L G G g gz 4 2i vinprediaano
S _ . BnoT8N0g
HLE € 1 €L 05168559 €229 6 € 6 2L zLglgl6 . O hi 92 kL FrTaedoos
, : : ' ) comomoavn4
GE 0 LG E62h 0 0 O L Gh Oh 05 Lh %€ G5 V9 Ok €h g2 Of €9 2€ Gh #¢  Tipaedsd
: : L . : o . uo3odoIpuy
EU TU PT T@ S8 ST sw sn dn mH,mS sn .mw su en du 7 W s dn ST sw sn dn _
6 °'g °L 'Q °C | y-wedy ¢-wody  Ye-eady g-goay _|—eaxy saT00dg
§Bady—"o81)y ©58IH-PIN

S8BRID-T1BL

~5TQNOpP-puRTMOT ‘T8

.Ammﬂcdzp wwmﬁv I3 = 99eA] ‘suU = m@oaw|£vxoz .ﬁw,n GQdHSOHlnPnoz.qﬁH,n papess

= puemoT-38eyg ‘89

edors-1seg ‘sT = adoys-Jemo] ‘sw = odoTs-pTW ‘sn
fdn w.vanaD *seag? Apngs 6 su3 Ul satoads £q oFedsAod TeUOTIRYaFaA qusoded afexsay °z a1qel xTpusddy

= gdogs-xaddq”



L]

e aaray 0 I3 d3d3 J3 S I L g f 9 438 8 Lok I3 33 €

l

0

099 z L I3 x|

€ 29 1 o

"0 009 00 LLO

0000 000 &

20 M L L WS 2z hL € €L @mg

B a0 M IIII €0 2 £ B0 I
000 2000 0O 9%2 02 #L0

00 9 00 00 0 922e 0 I2862

© 00 000 00 0 I ¢ I3033%

© 00 0000 0O0O0ODO 000 O

STBEUSDEUBD

®ZAUO)

ST5USpPBUERD
'OTQ.0R]

TTUSTLIP
STT8X0

STTeUTOTIO
STROTTIoW

asusjead
TMTIOFTLY

srotuodel
SNmWOoIg

STPTITA
B1Je}8S

BONES
BTIB}8G

suadad
ﬁommeMm4

§T1sUas8Id
=0g

51 TU D] 10 60 &1 &1 sn dn

ST su sn ST SW SN Gn. S sW sn dn s sWw sn dn

3B .,w T .@..m‘ ' —eoay

¢—vdJdy  ¥g-mady g-eaay |-eaay
_ §68ID~TTBL

satoedg

geady~‘0STW ~ BSBID-DIN

_(panuTguod) . g

aTqey XTpusddy



<+

I9 BURTUTIITA

000 L 00O O00O0O O O 0 J30 O
_ STLeskud
0O 6 020 0000 000 0O0O0O 0O 0.0 0°0 O umnqTe
_ umtpodouay)
0 02 ™0 0000 0D OO 00 0 0 0 0O 0 0 0 O SUBATE
_ | TdseTug
50¢ L0 0000 00O 0O0OO0OO 0O0OO0OOG O0O0TO OO ToeTahs
= o : | SeTdetosy .
Z 000 I3 0000 0O0O0 0O0C¢€EG& 0200 0+ 0O . TAT3ES
- ommOﬂvwE
2 0000 0O0O0OO OO X 0O0O0UO0 06 2 000 0O TaT LNy
ogeotpspy
O 0000 0O0O0O 00 00 I 0 0 I3 0 I3 0 I3 WNIOTJIeUsp
. TmTptden
C 322330 0 0 4 0 0 0 0 0 0 0. 0 0 O 93-0 0 0 O @oTusATAsuad
‘ WNUOZATOd
000 002 0000 000 0 0 LI J3°0 Ll 0 0 0 O STSUaAJ®
S ENTNATOAUOD
L 0L 0 4% 0 0 4343 0 0 0 0 4| L 0 0 | 43 10 0 I3 3TRUTOTJJO
S R . : umoexedeJ
SU TU DT 15 S8 I oW 60 dn G Su 60 S 60 &0 d0 S oW sn dn 67 §@ &a dn _
& 'g ‘L ‘9 g f—gody C=eaay Bg=Body . 2-BodY L=esay ssToadg
898Jy="08T . SSBIO-DPTNW. 86RIO~TTB] -

(penuTaUOD) ‘gz 8TqQeE xTpueddy



0

R T A N - A 08
usdp
0 0O 320 0 0000 000 0O0O0OO0O I30O0O0 0000 8QI0F
. : *O8T
¢C 0000 O0OO0OOO OO0OO 0OOO O0OGOSJIXOOO O BUBSUBNJE
: esoy.
G 0200 0O0OO0OO O0OO 0O0OO L OOO 00 0.0 opunseu
: A ’ 90V
0O 0000 0O0OO O0OOO OO0OOOG O0OOGO 00 J30 Sns0F TR 6
: : _ UOIeITIT
00000 0O0OO 00O 00O 0O0O0-0 0000 suejnu
_ o ; sNNPIR)
32 000 000 I 0O0O0 L L OZ2 0000 0 43230 snTqUp
: uogodogeay,
0O 0 %0 0 0000 00O 0O0OOGOG 0O0O0OTO 0O0OO BATAES
E A . STqeuUUR)
0O 3¢ 00 0000 00O 00OO 00O0GO 0O O 0 Treeaydosn
, TOTTINAY
00¢ 00 0000 0OO0OO 0O0OOO 0O0OO 00O0O0O CPTITIT
, : . RISOJIqQUY
.wn‘ﬁc ﬁd.ﬂm.wm_ 8T sw sn an nH 50 st §T SW sn an na sW sn dn 8T swW sn dn A ,
6 'g *L '9 G y-®eay ~¢-gaay  Eg-eedy ¢—8day |-%oay soToadg
§88IYy=*0ST{  SSBID-PTH - SSBID~TTBL . A

(ponutauoo) .m‘wﬁnda xtpusddy



	Grassland reestablishment under burning and mowing management in Eastern Nebraska.
	Recommended Citation

	tmp.1600263722.pdf.EBBoR

