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Abstract

The eficacy of non-chemical weed control during plug establishment of a wildflower meadow on glyphosate-killed turf grags was
studied. Each field sub-block (not-tilled or twice-tilled to 15 cm (6 in) depth) on killed grass received the following sub-plot soi| cover
treatments: no covewoven polypropylene weed fabric, double shredded hardwood/softwood mulch at 7.5 cm (3 in) depth, or fabric

frequency:Baptisia australis (10), Coreopsis lanceolata (20), Solidago speciosa (10), Panicum virgatum (20), andSchizachyrium
scoparium (40).Tillage of the killed grass not only failed to benefit wildflower establishment, but increased weed shoot biomass|during

cover and shoot biomad&/eed fabric compared to no cover failed teetfwildflower shoot dry weights during either growing season

but decreased weed growth during the second growing season. Fabric under mulch compared to mulch alone generalfgdailed to af
wildflower growth and had no fefct on weed growth during either growing season. During the second growing season, weed shoot dry
weights remained low in mulched plots and remained high in non-mulched plots. Regardless, @filctlever shoots underwent

compared to the firstMe conclude that, at least under our experimental conditions, applying a 7.5 cm (3 in) layer of wood chip{mulch
directly over glyphosate-killed turf was the modicefceous and costfettive method of establishing a wildflower meadow using
wildflower plugs. Neither placing weed fabric under the mulch nor twice-tilling the killed turf before mulch application benefitted
wildflower shoot growth.

Index words: wildflower establishment, weed fabric, mulch.

Speciesused in thisstudy: false indigo Baptisiaaustralis(L.) R. Br), lanceleaf coreopsi€éreopsislanceolataL.), showy goldenrod
(Solidago speciosa Nutt.), switch grassRanicumvirgatumL.), and little bluestemSthizachyrium scoparium (Michx.) Nash.).

Chemicals used in this study: Roundup Pro, glyphosate (N-(phosphonomethyl)glycine).

Significanceto the Nursery Industry growing seasonVeed fabric under mulch compared to mulch
Results of this study have shown that in establishing a &lone generally failed to @kt wildflower growth and had

wildflower meadow from plugs, tillage of glyphosate-killed nho efect ngweed growtg duri?gte.ither gr(r)lw(ijngfse_a?.'bus,
turf is unnecessary since tilling twice 7 days apart to 7.5 cm (€ most éicaceous and costiettive method of site prepa-

(3in) depth failed to increase wildflower shoot growth above ration for establishing a wildflower meadow from plugs was
that occurring in non-tilled plotsVeed fabric compared to to place 7.5 cm (3 in) of woodchip mulch directly over untilled

no cover failed to &éct wildflower growth during either ~ 9lyPhosate-killed turf.

Introduction

*Received for publication July 7, 2006; in revised form January 29, 2007. Because perennial wildflowers are often slow to grow
2post-doctorahssociate, Biological Sciencegjrginia Tech., Blacksbug, during their first yearthe wildflower meadow is susceptible

VA 24061. to intense invasive weed competition (2, 16). Not only do
*Professar weeds aesthetically detract from the landscape, they also
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covered by mulch. Each 3 x 3 m (10 x 10 ft) subplot was planted in late spring with 100 plugs on 30 cm (1 ft) centers at the fpllowing

the second growing season. Greater wildflower shoot dry weights at 120 days after transplanting with mulch (with or without underlying
fabric) than with fabric alone or no cover was associated with greater soil moisture, reduced soil temperature range, and rediiced wee

dQE)OJd-eLuud'weuJJaJ,eM-;pd-aLuud//:sduu woJj papeojumoq

considerable dry weight gain, while weed shoot dry weights generally remained constant or declined during the second growing season
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compete with desired plants for space, light, wated nu- control in a planting of five vegetables and two woody spe-
trients, serve as a habitat for insects and pathogens, and ircies was improved by combining mulch and fabric compared
some cases cause allelopathic growth suppression of desiredo when either one was used alone (3). Powell et al. (21),
plants (14). likewise, found mulch plus underlying fabric resulted in
Initial site preparation can greatly reduce weed growth in greater weed suppression than using either alone. Barker and

the wildflower meadowHerbicide use, soil fumigation, or ~ O'Brien (4) found that woven or spunbond landscape fabrics
repeated cultivation are principle methods during site prepa- Were as déctive in controlling weeds as 4 mil polyethylene

ration to reduce weed establishment from dormant or quies- plastic or diphenamid herbicide under 1.3 cm (0.5 in) thick

cent residual (‘weed bank’) seeds (5, IH)e few herbi- mulch of co-composted bic_)solid_s and woodchips, and a mulch
cides labeled for use on herbaceous perennials are generallyayer at least 3.8 cm (1.5 in) thick was needed for weed sup-
effective only for short periods, are often only giaally pression without an underlying material. Landscape fabric

effective, and have variablefeéts depending on timing of ~ manufacturers usually recommend that mulch be placed on
application and the species and age of the herbaceous pererthe fabric. Howeveweed seeds can germinate and develop
nial crop (9).There is little information regarding the toler  in the mulch. Derr andippleton (10) found that weed weights
ance of herbaceous perennials to herbicides, and few herbi-and hand-weeding times were greater for mulch-covered fab-
cides are labelled for use in herbaceous perennial productiontics than for non-mulched fabridsleed seeds either blew in
systems and |andscape p|antings_ Dely @stab"shed that or were carried in via |rr|_gat|0n wat@ar may have been con-
although the preemgence herbicide metochlor controlled taminants of the mulch itself.

yellow nutsedge and annual grasses, when combined with While wildflower meadows are most commonly estab-
preemegence herbicides for broad-leafed weeds (simazine, lished by direct-seeding, sod (13, 20) or plugs (1) can be
isoxaben or oxadiazon), the latter caused unacceptable phyUsed.The use of fabrics or mulch would prevent meadow
totoxicity in Coreopsis lanceolata L., Chrysanthemum establishment by direct seed|_n'UJe Virginia Tech trans-
leucantheum L., Echinacea purpurea (L.) Moench, andail- _planted meadow (VTTM) _technlque uses annual plants started
lardia aristata Parsh. Harkness and/dns (13) found that ~ in cell packs (4 x 4 x 2 in, 10 x 10 x 5 cm) that are trans-
oryzalin herbicide was morefettive than mulch in weed  Planted at 30 by 30 to 60 cm (1 ft by 1 to 2 ft) spacing (13).
control, but reduced wildflower plant stand due to phytotox- These authors found that oryzalin herbicide was méee-ef
icity. Soil fumigation can kill most dormant or quiescent weed tive than mulch (no details provided) in weed control but
seed, but it is a temporary weed control method since weedreduced wildflower plant stand through phytotoxiditiuich,

seed will germinate as they are introduced into the planting compared to herbicide, resulted irglar more vigorous trans-
area. Some fumigants such as metham and dazomet remailanted plants which reduced light transmission to the mulch
in the soil for long periods so a waiting period is needed thereby reducing weed competition. Plugs can be used to
before planting (12). One technique to reduce the residual establish or augment a wildflower site by transplanting spe-
quiescent weed seed is repeated tillage at one to two weekcies that are slow to germinate or establish, or that have lim-
intervals (18)Tillage can bring quiescent weed seeds near ited or expensive seeds (AndropogorAssociates (Phila-

to the soil surface which may promote their germination, and delphia, R), an ecological planning firm, uses wildflower
subsequent tillage kills seedlings by disrupting or burying Plugs in meadow establishment. Since plugs are transplanted
them.The stale seedbed technique for weed control involves With an established root system, these plants may be able to
initial tillage to encourage weed growth that is followed by compete more &fctively with weeds during meadow estab-
killing weeds without soil disturbance so that the weed seed lishment. ) )

bank in the upper soil will be depleted, resulting in lessweed = The purpose of this research was to examine the growth of
pressure against subsequent cropsT(is technique dférs plug-established wildflowers and weeds over two consecu-
from our repeated tillage to control weeds by using a herbi- tive growing seasons in response to initial tillage (twice-tilled

cide to kill weeds stimulated to establish from the seed bank Vs non-tilled) of turf killed with a systemic, non-selective
using initial tillage. herbicide (glyphosate) and the use of weed fabric and/or wood

Weed fabrics and mulch have become popular methods of ¢hiP mulch over the wildflower meadow site.
non-chemical weed contrdlVeed fabrics are composed of .
synthetic plastics woven or spun into a blanket that is laid Matérialsand Methods
over the soil, while mulch is a layer of usuallganic mate- Seeds of three wildflower species (false indiBaptisia
rial spread over the soil surface. Mulch has the additional australis (L.) R. Br; lance-leafed coreopsi§oreopsis
benefit of moderating soil temperature and moisture to lev- lanceolata L.; and goldenrod$olidago speciosa Nutt.) and
els more favorable for plant growth (3, 6). Several brands of two native warm-season grasses (little bluestem,
landscape fabric provided good to adequate control of vari- Schizachyrium scoparium (Michx.) Nash.; and switchgrass,
ous annual weed species (17). Spun polypropylene fabric Panicumvirgatum L.) were sown (April 20) at 2 to 3 seeds
provided excellent weed control in a planting of mixed veg- percellin 3 x 3 x5 cm deep (459rfiL.2 x 1.2 x 2 in deep,
etables (4)Though efective, weed fabrics are better cov- 2.9 irf) inverted truncated pyramid cells of a 128 plug tray
ered with mulch as fabrics can be penetrated by both creep-(128 cells per 25 x 52 cm (10 x 20.5 in)) tray (TLC Polyform,

ing perennial weeds, such as johnsongr&sghum Plymouth, MN) containing peat-lite (Pro-Mix BX, Premier
halapense) and yellow nutsedgeCyperus esculentus), and Brands, New Rochelle, NY). Seeded flats were placed under
the summer annual, & crabgrasdigitaria sanguinalis), mist (5 seconds every 10 min) until seedling eyaece, then

and they are prone to breakdown with high exposure to ul- each cell was thinned to one seedling and the flats were main-
traviolet radiation (10, 17)Veeds were able to germinate tained in a greenhouse set at 24/21C (75/70F; day/night) un-
below spunbond fabric when they were not covered by mulch, der natural light (April through May). Flats were watered as
since sunlight was able to penetrate the fabric (M@ed needed and solution fertilized weekly for 4 weeks, and then
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BA = Baptisia australis, CL = Coreopsis lanceolata, PV = Panicum virgatum, ScS =Schizachyrium scoparium, and SoS olidago speciosa.

Fig. 1. Diagram indicating the position and frequency of wildflower speciesin each sub-plot.

daily with 100 mg N/liter (ppm) from 21N-2.2P-12.4K (Pe- plot from early June through early Septemisail tempera-
tersAll Purpose FertilizefThe Scotts Companiarysuville, ture at 5 cm (2 in) below the soil surface was determined
OH). At 31 days after planting, flats were moved to an open- with a digital, probed thermometer (Fisher Scientific, Phila-
sided polyethylene-covered greenhouse for hardening for 10delphia, R). Soil cores, 2.5 cm (1 in) diameter by 5 cm (2
days. in) were extracted from the 2.5-7.5 cm (1-3 in) soil depth in

The wildflower meadow plots, located in Newark, DE, €ach sub-plot and sealed in plastic bags. From core fresh
were of Matapeake silt-loam (fine siltyiixed mesicTypic weight and oven dry weight (105C (221F) for 72 hours}, per
Hapladult, pH 6.4, 2.1% ganic matter) that had been sown ~centage soil moisture (dry weight basis) was calculated.
with a 1:1 (by weight) perennial ryegrasko(ium . Weed species density (percenta}ge of soil cover) was rated
perenne):rough fescue Restuca campestris) mixture two visually at 90 days after transplanting (DAhe plugsWeed
years earlier and had been mowed reguldithe area was  Species occurring afl% of weed density (percentage of soil
sprayed with a solution of 2% Roundup Pro (41% glyphosate) Cover) were reported as percentage seed defsit@0 DAT
at 1.1 liters/Ha (3 qt/A) (Monsanto,tSLouis, MO) in late (early-October), shoots of three plants per planted species
April (41 days before transplanting). Plots were arranged in Were harvested from one-half of each subplot, and from the
a randomized split block design, with each main block (12 x same position in each subplatso at 120 DA, shoots of all
6 m; 40 x 20 ft) split as no-till and twice-tilled sub-blocks (6 Weeds within a randomly selected (0.6 ff) area in the
x 6 m; 20 x 20 ft)Tilled subplots were rotovated to 15 cm (6 same half subp_lot were harvested. Shoots of Wlldf_lowers and
in) deep at 20 and 27 days after spraying, rolled with a water weeds were dried (10 days at 65C, 149F) then weighed. Plots
ballast rolley and raked smootfthese plots received no fur ~ received no maintenance during the second {iathe same
ther weed controlithin each sub-block were four 3 x 3m  date as harvest during the first yesinoot dry weights of
(10 x 10 ft) sub-plots comprising the cover treatments: no planted species and weeds were dete_rmmed,.but from the
cover weed fabric onlymulch only (7.5 cm, 3 in depth), or  half of each sub-plot not harvested during the first season.
fabric p|us mulch (75 cm, 3in deptm']e woven propy|ene Wll_dflower and weed Shoqt dry W8|gh_ts at the end of each
weed fabric (Ypar; DuPontWilmington, DE) was held in ~ growing season, weed density at 90TO{first growing sea-
place by burying excess fabric with soil at the plot edges. Son), and soil moisture and temperature during the first grow-
The double-shredded mulch, was a mixture of 50% hard- ing season were subjected to analysis of variance.
wood and 50% softwoods with particle lengths ranging from ) )
1cm (0.4 in) to 5 cm (2 in). Results and Discussion

The plugs were transplanted into each subplot at 41 days Weed density (visual estimate of soil cover) at 90T DA
after sowing (June 1, 14 days after the second tillage) at 30the first growing season was similar in tilled and no-till plots
cm (1 ft) square spacing in the arrangement shown in Fig. 1, (Table 1), except in mulched subplots where tillage increased
and at the following frequencyichzachyrium scoparium weed density to 8.5% from the 0.8% in non-tilled subplots.
(ScS, 40)Panicumvirgatum (PY20),Coreopsis|lanceolata Thus, tilling the plots twice (at 20 and 27 days after glyphosate
(CL, 20),Baptisiaaustralis (BA, 10),Solidago speciosa (SpS, treatment) failed to reduce weed densityhough repeated
10) as recommended BydropogonAssociates Landscape  tillage at one to two week intervals is a recommended tech-
Architects (Philadelphia,®. Planting through fabric in- nigue to reduce weed populations in a wildflower site (18).
volved cutting a small cross-shaped incision in it before plant- Mulch or fabric plus mulch resulted in much lower weed
ing the plugAfter transplanting, plots were irrigated every density (2.6% average) than fabric alone or no cover (98.2%
other day for one week and thereafter received no further average) (@ble 1). Extensive weed growth was evident in
maintenance. Soil temperature and moisture were monitoredfabric and no cover plots within one week of transplanting
weekly at midday at randomly selected locations within each the wildflower plugs. By two weeks, weeds had pushed the
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Tablel. Effect of tillage and soil coverson weed density and species at 90 days after transplanting the wildflower plugs (first growing season).

Weed density Weed species

Tillage Cover (% soil cover)? (% weed density)
No- till Fabric 93.0a DIGSA (95) SETVI (2AMARE (1) ECHCG (1)

Mulch 0.8c DIGSA (98) SETVI (2)

Fabric + mulch 0.3c CYPES (100)

None 100.0a DIGSA (82) FANDI (4) AMARE (3) SETVI (S) CHEAL(3)
Tilled Fabric 99.8a DIGSA (92) SETVI (3) CHEAL(2) RANDI (1)

Mulch 8.5b SOLCA (66) DIGSA (23) SETVI (13) ECHCG (3)

Fabric + mulch 0.8c DIGSA (65) CYPES (33)

None 99.8a DIGSA (90) CHEAL (3) ®ANDI (2) AMARE (2) SETVI (2)
Significances Tillage *

Cover rohk

Tillage x cover *

“Based on visual observation.

YWeeds that represented% weed densityDIGSA = Digitaria sanguinalis, AMARE = Amaranthus retroflexus, CHEAL = Chenopodium album, CYPES =
Cyperus esculentus, ECHCG =Echinochloa crus-galli, PANDI = Panicum dichotomiflorum, SETVI =Setaria viridis, and SOLCA= Solanum carolinense.

ek * significant at P < 0.001 orP < 0.05, respectiveljMeans in a column followed by the same letter are not significantiyrefit by LS ..

fabric above the soil surface and weeds grew through the Tillage (no-till vs twice-tilled) had no &fct on wildflower
cross-shaped slits through which the wildflower plugs had shoot dry weights in either yearafile 2).Weed shoot dry
been planted. Derr arfkppleton (10), likewise, noted weed  weights were unéécted by tillage in the first yedout were
growth undefTypar weed fabric, since sunlight was able to 133% greater in tilled than in no-till plots at the end of the
penetrate the fabridshworth and Harrison (3), howeyer  second seasomillage may have brought deeply buried weed
observed excellent weed control with spun polypropylene seeds nearer to the soil surface where they were able to be-
weed fabric in vegetable plantings. By six weeks after trans- come established (22) by the second growth season. Calkins
planting, wildflower transplants in both the fabric and no and Swanson (8) showed that cultivation, by disturbing the
cover plots were obscured by weeds. seed bank, increased the growth and number of weed spe-
Fabric under the mulch resulted in a slight reduction in cies, a weed-free condition being possible only with repeated
weed density (0.4% with fabric, 2.8% without fabric) in tilled  cultivation.
plots (Table 1).Ashworth and Harrison (3) noted improved Mulched plots, with or without underlying fabric, resulted
weed control with fabric plus mulch than with either alone. in greater wildflower shoot dry weights and lower weed shoot
Barker and O’Brien (4) found that at least a 3.8 cm (1.5 in) dry weights than non-mulched plots at the end of the first
deep mulch was needed to provide the same weed suppresseason (dble 2) suggesting that a main benefit of the mulch
sion as 1.3 cm (0.5 in) deep mulch with underlying fabric. was reduced competition by weeds. Fabric alone and no cover
In no-till subplots, weed species were reduced to two with produced similar and very low shoot dry weights of wild-
mulch alone and to one with fabric plus mulch, compared to flower species, and almost an 8-fold greater weed shoot dry
four species with fabric alone and five with no covext€& weight than the mulched plots at the end of the first growing
1).Tillage, compared to no-till, doubled weed species to four season. Between the end of the first and second growing sea-
with mulch and to two with fabric plus mulch. lgar crab- sons, wildflower shoot dry weights had increased greatly al-
grass was the dominant weed species in all sub-plots, excepthough this gain was greater in subplots not covered with
in no-till with fabric and mulch (yellow nutsedge was domi- mulch (fabric alone or no cover) than in those covered with
nant) and in tilled with mulch (Carolina horsenetBiganum mulch (fabric plus mulch or mulch aloné} the end of the
carolinense, was dominant and Ige crabgrass second domi- second growing season, weed shoot dry weights remained
nant).Weedy species of Poaceae are highly competitive with low in mulched plots and remained high in non-mulched sub-
rapid root and shoot growth and high rates of dry matter ac- plots. Thus, during the second growing season, wildflower
cumulation (22). Lage crabgrass exhibited rapid shoot shoots showed considerable dry weight gain while weed shoot
growth through the fabric slits and quickly outgrew all the dry weights generally remained constant or declined. Greater
transplants. In fact, Derr aAghpleton (10) reported that & shoot dry weights of wildflowers in mulched than in non-
crabgrass shoots could penetrate intact fabric of all six mulched subplots during the second growing season could
polypropylene landscape fabrics tested. Since tillage would be attributed, at least partigllip decreased weed density

be expected to decrease horsenettle demws@ycan not ex-
plain this weed dominance in tilled subplots covered with  others have reported greater weed control using both mulch
mulch. Common lambsquarteiShenopodium album) and

redroot pigweedAmaranthus retroflexus) were the main di-
cot weeds. Fabric plus mulch resulted in 100 and 33% yel- (4) who found that weed suppression was achieved without
low nutsedge in no-till and tilled subplots, respectivélg
can not explain why nutsedge occurred only in subplots cov- least 3.8 cm (1.5 in) deep. Harkness ayalis (13) reported

ered with fabric and mulchytton (15) suggested that weed

and growth and thus reduced competition for resou/¢leie

and an underlying weed fabric than when using either alone
(3, 21), our results agreed with those of Barker and O’Brien

underlying fabric or herbicide barrier when mulch was at

that mulch, compared to no mulch, stimulated growth of trans-

fabrics should be pinned around transplants to reduce open-planted wildflower cell packs so as to reduce light transmis-

ing size through which weeds could grow

86

sion between the transplanted cell packs (planted at 30 x 30
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Table2. Effect of tillage and soil cover on wildflower and weed shoot dry weightsat 120 daysafter transplanting during thefirst growing season and
on the same date during the second growing season.
Shoot dry weight (g/plant) Weed shoot
Growing dry weight
season Treatments ScF BA CL PV SoS (g/m?)
First Tillage: No-till 11.1a 2.2a 68.1a 14.9a 8.9a 198.8a
Tilled 14.7a 2.7a 60.7a 12.1a 9.1a 174.7a
Cover: Fabric 1.0c 1.8b 11.4b 0.7b 2.7b 324.0a
Mulch 31.3a 3.1a 108.5a 27.6a 13.9a 13.0b
Fabric + mulch 19.2b 4.7a 135.7a 25.8a 19.0a 31.7b
None 0.0c 0.1b 1.9b 0.0b 0.3b 378.4a
Signficances Tillage ns ns ns ns ns ns
Cover *kk *k%k *k%k *kk *kk *kk
Tillage x cover ns ns ns ns ns ns
Second Tillage: No-till 34.6a 7.6a 263.8a 120.1a 194.0a 102.3b
Tilled 33.3a 11.8a 295.5a 111.8a 181.7a 237.9a
Cover: Fabric 6.7c 12.3a 167.8b 139.8a 61.2b 209.4b
Mulch 34.1b 13.1a 390.5a 155.9a 115.8ab 12.5¢
Fabric + mulch 86.4a 9.8a 463.0a 158.0a 249.5a 1.3c
None 8.6¢ 3.8b 97.2c 10.3b 124.8ab 458.4a
Signficances Tillage ns ns ns ns ns *
Cover *k%k *k%k *k%k *kk * *k%k

Tillage x cover

ns

ns

ns

ns

ns

zScS =Schizachyrium scoparium, BA = Baptisia australis, CL = Coreopsis lanceolata, PV = Panicum virgatum, SoS =Solidago speciosa.

yeex % ns significant atP < 0.001,P < 0.05, or not significant, respectiveMeans in a column for a mairfedt within a season followed by the same letter are
not significantly diferent by LSQ .

to 60 cm, 1 x 1 to 2 ft) and thereby reduce weed competition.
Lower weed shoot dry weight with fabric alone than in no shoot growth in all subplots @ble 3) reflects the negative

cover subplots could be attributed, at least parti&dlyn-

wildflower species (BA, CL, and PVJhe minimal popula-

and second growing seasons was not controlled.

The inverse relationship between wildflower and weed

effect of vigorous weed growth on the growth of wildflower
creased competition resulting from increased growth of three species. Greater weed growth led to greater competition for
resources such as light, water and nutrients, and possibly to
tion of winter annual weeds that established between the first allelopathic efects (3). In weedy subplots, weeds quickly
formed a canopy over the wildflowers thereby reducing irra-

Table3. Soil moistureand temperatureduring thefirst growing season in responseto soil cover s (averaged acrosstillage) in the wildflower meadow.
Date (day/month)
Cover 10/7 1717 2417 2/8 718 15/8 21/8 29/8 4/9 Mean
Temperature (C)?
Fabric 27.1a 31l.1a 26.0a 26.2a 23.9a 24.8bc 20.0b 24.3a 23.9a 25.3a
Mulch 24.7b 26.4c 25.4a 24.0b 23.9a 25.8ab 20.9a 24.7a 21.3c 24.1b
Fabric + mulch 25.0b 26.2c 25.4a 24.2b 24.1a 25.9a 20.9a 24.6a 20.7c 24.1b
None 27.3a 28.9b 24.6b 24.1b 22.9b 24.3c 20.4b 24.4a 22.2b 24.3b
Slgnlflcance *kk *kk *kk *kk *kk *kk *%k nS *%k *k
Soil moaisture (%, oven dry weight)*
Fabric 21.2bc 10.8b 20.9c 21.8b 17.7b 20.8b 19.9c 19.0b 16.4b 18.7b
Mulch 24.9a 16.4a 22.9a 26.5a 23.2a 25.9a 24.0a 21.2a 19.1a 22.7a
Fabric + mulch 22.3b 15.5a 21.9b 22.4b 22.8a 24.8a 22.3b 21.2a 17.6b 21.2a
None 19.4c 11.9b 20.3c 22.0b 17.4b 21.9b 19.6b 19.6b 16.2b 18.9b
Slgnlflcance *kk *k%k * *k *kk *k * * * **k

zSoil temperature at 2.5 cm (1 in) depth.

yexx k% % ns significant at P < 0.001,P < 0.01,P < 0.05, or not significant, respectiveMeans in a column for a mairfet followed by the same letter are
not significantly diferent by LSD . Tillage (not-tilled or twice-tilled) and the interaction of tillage with cover were not significant for both variables.

*Soil moisture at 2.5-7.5 cm (1-3 in) depth.
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diation on the foliage. Reduced air movement in weedy sub- 5. Bartels, E. 1992. Restoring the northeastern meatiamdscape
plots, by reducing air circulation and increasing relative hu- Architecture December:74-77.

midity, may increase wildflower disease probahityhough 6. Borland, J. 1990. MulctAmer. Nurseryman 172:132-141.

we observed no disease. Mulches can moderate soil tempera- 7. caldwell, B. and C.L. Mohler2001. $ale seedbed practices for
ture and moisture to levels more favorable for plant growth vegetable production. HortScience 36:703-705.

(3, 6).When averaged over the nine sample dates during the 8. calkins, J.B. and B.TSwanson. 1995. Comparison of conventional
first growing season, mulched subplots had a smaller soil tem- and alternative nursery weed management strat&yéesiTechnol. 9:761—

perature range (5.5C, 9.9F) than those covered with fabric 767-

alone (7.1C, 12.8F) or non-covered ones (8.5C, 15T8#19.

soil temperature moderatingfedt of mulch, together with
greater soil moisture content of mulched plots than non-
mulched ones on all but two sampling dates, may have con-
tributed to greater growth of the wildflower species in mulched
subplots than in non-mulched subplots during the first grow-
ing seasonWe can not explain why mulch alone resulted in
greater soil moisture than fabric plus mulch at one-half of the
sample times. Howevgewildflower shoot growth was unaf-
fected by this dferenceThe soil cooling déct of mulches
has delayed growth of warm season perennials sudhtas
psicata andSchizachyrium scoparium (8).

Results of this study have shown that tillage of a wild-
flower meadow site failed to fafct the shoot growth of five
wildflower species over two growing seasons. Covering the
site with a 7.5 cm (3 in) depth of wood chip mulch resulted
in the greatest wildflower growth and least weed growth,
with underlying spunbond weed fabric generally providing
no additional benefit.
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