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INTRODUCTION

. . . eriment Farm. Three mixes were purchased from commercial
Native wildflowers have become an important componen

of commercial and home landscapes, golf courses, and highw ources: Country Mead@wiix, Custom Wildflower Mix and
Pes, g ’ INWAY-ska Native Wildflower Mix. In addition, we formulated an

and mine revegetation projects. This is due, in part, to publlExperimental Wildflower Mix composed entirely of Alaska
?onc?_rns dabout the (—E]r_lvw?nrrl]ﬂent Z.i(;]d E’.:fn(; andt water cons?_r Ytktive wildflowers that were hand harvested from wild stands in
lon. Landscape architects have identied water conservatiQ o i, ajaska. Both the Alaska Native Wildflower Mix and the

and low maintenance landscapes as the most significant trend% erimental Native Mix were sown with and without “Tundra’
landscape design in the 1990s. These trends have resulted i

) : : cous bluegrass seétbé glauca cv. Tundja

ngg?sﬁig\%n \?VHgégw(frgvgg%gter:;i:gﬁ?l;(ﬁsrg ?é?anndt %??ﬁe ." Before begining the field experiments, controlled germina-

regioﬁ's climatic irregularities and require less attention Watertlon tests were qonducted on all species. Seed mixes were

and fertilizer. They also, if properly established, will Se’lf_SOWSepara_ted according to species, and seeds were sown onto moist-
’ ’ ’ ened filter paper in petri dishes (four replicates of 100 seeds).

and persist year after year, obviating the need to repurchase ; ;
N . ; eds were germinated beneath fluorescent lights at a constant
replant seed each year” (Averett and Northington, 1989). Wil 70°F (21°C). Successful germination (radical emergence) was

flowers in the landscape have resulted in a 25 to 30% savings Bunted daily for 30 days
annual mowing or maintenance costs when compared to plantings Unfertilized Tanana s:ilt-loam soil was tilled to 6-8 inches

of wrfgrasses (Stroud, 1989). 15-20 cm). Seventy-two, 4x10 foot (1.2x3m) plots were ar-

Since 1987, wildflowers have been specified for use in al ; . L . . .
federal highway landscape projects (Surface Transportation aéa;ged in a randomized split/split block design with three repli

. . . es of three treatments: wildflower mix, irrigated or non-
Uniform Relocation Assistance Act of 1987). In Alaska, Icelan'irrigated plots, and fall or spring seeding dates. Spring-planted
d".: Poppy Papaver.nydlcaubs. was sown along_ hlghwa}ys: but lots were fumigated with methyl bromide June 8, 1992 to
this species was eliminated in 1989 because it is not indigeno '

to Alaska. Since that time, a mixture of native grasses has beB nimize weed competition. Seeds were mixed with sand (110
usel (P. Misterek, Alaska Department of Transportation, volume, respectively), broadcast by hand, then lightly raked

ers. comm.) into the soil June 12, 1992. Seeding rates per plot were Country
P Home aﬁd commercial landscapers interested inwildfloweMeadOV@ Mix, 9.1g; Custom Wildflower Mix, 5.79; Alaska
. L per . “Native Wildflower Mix, 1.0g; Experimental Wildflower Mix,
plantings are limited to a small selection of mixes that cont

few species indigenous to Alaska. No commercial businglsg'og; and "Tundra’ glaucous bluegrass, 2.39. Irmigated plots re-
P geno ohe . Seived 0.5 inches (3.4cc) of water daily from the date of sowing
presently markets a wildflower mix composed entirely of Alask

- ; aSKQ nil seedling establishment on July 13, 1992.
species. Development of a true Alaska wildflower seed mix has The experiment was designed to evaluate effects of irriga-

been hampered by insufficient information on seed germinatioHOn and both spring and fall seeding dates on six wildflower

ﬁg?}?ﬁrua?i’czgemes composition, and applicable field Managiiives. This report presents the results of the first season’s spring-

The obiectives of this research were to characterize SIseeded mixes on irrigated and non-irrigated plots. Data included
native and r]10n—native wildflower seed mixes sold in Alaska i %becies number and frequency in arandomly selected5 ft
S ; . : n?) subsample and flowering dates. This sample plot was
terms of seed germination, flowering dates, winter survival, an

) - . . rther divided into nine equal sections, and species frequency
quhc acceptability. In.adqun, the growth of wildflower Sefedwas determined as the percentage of plots in which each species
mixes was evaluated in relation to two management practic

irigation and seasonal sowing date €Sccurred. Data were analyzed by analysis of varianceOsd®.
: A second experiment evaluated seeding rates of the Alaska
METHODS Native Wildflower Mix. This mix was sown at one, two, and three
Six wildflower seed mixes were sown in field plots at thetimes the recommended seeding rate (1 g per®1803 0z per
Agricultural and Forestry Experiment Station’s Fairbanks Ex40 ). Three replicates of each seeding rate were sown in 4 x 10

!Seed sources: Country MeadoMix, Denali Seed Co, Anchorage; Custom Wildflower Mix, Alaska Feed Co., Fairbanks; Alaska Native
Wildflower Mix, Nauriaq Gardens, Fairbanks, Experimental Wildflower Mix, Big Dipper Gardens and Nauriag Gardens, Fairbanks; and glaucous
bluegrass, Alaska Plant Materials Center, Palmer.
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foot.plots arranged in a randomized block design and irrigated aable 1. Species emergence in six spring-sown wildflower
outlined above. mixes on all plots regardless of irrigation treatment.
A public opinion survey was conducted to determine prefer-

ence for different seed mixes on irrigated and non-irrigated plots} Wildflower Mix = Species emergence
Respondents ranked the six mixes in order of preference from one (%)
(most preferred) to six (least preferred). A similar survey was| Custom Wildflower Mix 68a
conducted with the seeding rate study in which plots were ranketdcountry Meado® Mix 67a
from one (most preterred) to nine (least preferred). Data werg Expetimental Wildflower Mix 46b
analyzed by Duncan’s HSD at05. Experimental Wildflower Mix + grass 43b
) RESULTS.AND DISC?USSION ] Alaska Native Wildflower Mix + grass 30bc

Evaluation of the W|Idflowe_r m|xes.The Qustom Wlld- Alaska Native Wildflower 23¢
flower and Country Meaddwmixes had significantly higher
percentage of species establishment (seed germination and suyfmean separation by Tukey's HSD at P = .05.
vival throughout the growing season) than the other mixes or) *3 replicates of non-irrigated and irrigated plots, n = 6

both irrigated and non-irrigated plots (Table 1). This higher

establishment may be related to a higher germination percent ldwin Seed Co., 1987). Only 8% of the seeds germinated in
of field-cultivated as opposed to wild-collected seeds (Tables e controlled envi'ronment tests, and no seeds germinated on
through 4). The results of the controlled environment germinaé- her irrigated or non-irrigated pI;)ts.
tion tests showed an average germination percentage for af The public opinion survey showed Country Meagldvix
species in the field-cultivated Country Meadoand Custom 4, 1o the most preferred of the six mixes (Fig 1). The most
Wildflower mixes of 64% (n=20) and 66% (n=14), respectively j o rtant aspects of these mixes were the long bloom season and
In contrast, the Alaska native species in the Alaska Wildflowef,e myti-colored flowers. The Alaska Native Wildflower Mix
and Experimental mixes averaged 23% germination (n=20). an the Custom Wildflower mixes were dominated by a single
Some of the species have complex germination requirgoyer color: the yellow-orange of California poppy and the blue
ments that delayed or prevented_ge_rr_mnanon during the firgf globe gilia, respectively. The Experimental Mix had some
season (Table 2). For instance, wild ifiss(setosg seeds are  mixed-color flowers but not nearly the intensity and showiness of
physiologically dormant, and require a period of cold stratificathe Country MeadofMix. Some respondents chose the Experi-
tion for germination (Holloway, 1987). We did not expect wild mental Mix specifically because they identified all the compo-
iris seeds to germinate the first year. Arctic lupine (Lupinusients as Alaska wildflowers. However, the majority of respon-
arcticus, seeds require scarification for optimum germinationdents preferred the showy, colorful display of the non-native mix.

Table 2. Establishment and bloom dates for Alaska native wildflower and grass species on non-irrigated and irrigated plots.

Germination ? Irrigated Plots Non-irrigated Plots

Species (%) Established Bloom Established  Bloom
Date Date

SneezewortAchillea ptarmica) 35 il
Alpine arnicalArnica alpina) 30 *
Siberian Aste(Aster sibiricus) 28 *
ThoroughwaxBupleurium triradiatum) 12
Strawberry spinac{Chenopodium capitatum) 12 * Jul 16 * Jul 27
Rock-harlequir{Corydalis sempervirens) 21 * *
FireweedEpilobium angustifolium) 48
FleabanéErigeron glabellus) 20 * *
Bedstraw(Galium boreale) 31
Wild sweetpegHedysarum Mackenzii) 25 * *
HawkweedHieracium scabriusculum) 2 * *
Wild iris (Iris setosa) 0
Butter and egg.inaria vulgaris) 5 * Aug 29
Blue flax(Linum perenne) 53 * *
Arctic lupine(Lupinus arcticus) 8
Oxytropis campestris 6
Star of parnassyBarnassia palustris) 0
Tundra Glaucous bluegra@a glauca ‘Tundra’) * Aug 12 *
Jacob’s laddetPolemonium acutiflorum) 4 * Aug 29 * Aug 12
Great BurnetSanguisorba officinalis) 60
GoldenrodSolidago multiradiata) 4
Wild Chamomile(Tripleurospermum inodoratum) 3 * Jul 30 * Jul 30
ZAverage germination percentage of 4 replicates of 100 seeds in a controlled environment seed germination test.
YA* indicates species germinated, and seedlings survived throughout the first growing season




Table 3. Species establishment and bloom dates for wildflower species in the Custom Wildflower Mix sown on non-irrigated and
irrigated plots.

Germination * Irrigated Plots Non-irrigated Plots

Species (%) Established Bloom Established  Bloom
Date Date

Common yarrowAchillea millefolium) 37 »
Basket -of-goldAlyssum saxatile) 88
Cornflower(Centaurea cyaneus) 99 * Jul 27 * Jul 27
Wallflower (Cheiranthus allionii) 92 * Aug 12 * Aug 12
Shasta daisyChrysanthemum maximum) 95 * *
Globe gilia(Gilia capitata) 35 * Aug 3 * Aug 3
Dame’s rockefHesperis matronalis) 44 * *
Blue flax (Linum lewisii) 53 * Jul 30 * Jul 30
Scarlet flax(Linum rubrum) 86 * Aug 3 * Aug 3
Baby-blue-eyegNemophila menziesii) 30 * Aug 12 * Aug 12
Evening primros¢Oenothera lamarkiana) 71
Icelandic poppyPapaver nudicaule) 89
Rocky Mountain Penstem@Renstemon strictus) 9 *
Black-eyed susafRudbeckia hirta) 92
ZAverage germination percentage of 4 replicates of 100 seeds in a controlled environment seed germination test.
YA* indicates species germinated, and seedlings survived throughout the first growing season

Effects of Irrigation. The percent species establishment wa®stablishment on irrigated and non-irrigated plots. Wildflower
significantly greater (80.05) on irrigated (81%) versus non- species establishment was 31 to 55% for the Experimental
irrigated (67%) plots. This study parallels wildflower researchwildflower Mix and 19 to 36% for the Alaska Native Mix. In
from many geographic locations where irrigation is commonhaddition, the frequency of each plot did not differ significantly
recommended for greater seedling establishment and improvedtween plots with and without grass. The plot frequency of the
flower color displays (i.e. Salac and Traeger, 1982; Roseglaucous bluegrass reached an average 83% by July 20 in both
Fricker, 1991; Sanford, 1991; and Airhart et H83). mixes but declined to 77% by September 5. The decline in
Eleven Alaska wildflower species became established oftequency probably resulted from grasshopper damage.
the non-irrigated plots (Table 2). Two species, sneezewort and Native grasses included in a seed mixture may be less costly
butter-and-eggs, germinated only on irrigated plots. Soil moighan a mix composed entirely of wildflower seed. Grasses also
ture may be more critical to establishment of these plants than thdd bulk to the mix for easier application, aid in soil stabilization,
other wildflower species. Also, seeds of butter-and-eggs germind tend to decrease annual weed competition (Cotter etal., 1989;
nated poorly (6%) even under controlled environment condiMartin, 1990; Pompei, 1986; Rose-Fricker, 1991).

tions. Drier soil conditions may have exacerbated this pooSeeding rate of Alaska Native Wildflower Mix.Species emer-
germinability during the first year. gence in the Alaska Native Wildflower Mix did not differ
Two Alaska wildflowers, butter-and-eggs and Jacob’s ladsjgnificantly among plots sown at one, two and three times the
der, bloomed the first year only under irrigated conditions. Thregscommended sowing rate. By September 5, average emergence
Alaska wildflowers became established and bloomed on NORanged from eight to 12 species pent plot. The public was
irrigated plots: strawberry spinach, wild chamomile and bluefleué{;mab|e of distinguishing between the recommended rate and the
(Tables 2, 3and 4). The latter wildflowers will be essential for th@igher rates but not between the two and three times seeding rates.
establishment of first-year color in Alaska wildflower mixes. \jost respondents had difficulty ranking the nine plots at the end of

Twenty-three non-native wildflowers in the Custom Wild- the season because nearly every plot was covered with California
flower and Country MeaddWwmixes became established and yoppy and other annuals.
bloomed during the first season on both non-irrigated an%

irrigated plots (Tables 3 and 4). Three species became esta onclusions. The non-native Country Meadwwildfiower

. > } Al ixes performed the best of six wildflower seed mixes when
lished only on the irrigated plots: baby-blue-eyes, Commo@]valuated for species emergence, appearance of first-year bloom,

yarrow, and Rocky Mountain penstemion; and only the commog 4 public opinion. All mixes had greater species emergence on

yarrow did not flower. Six of the remaining Species did NOfiigated as opposed to non-irrigated plots. These results empha-
become established on any plot despite germination percenta e the importance of establishing first-year color and choosing

under controlled conditions of greater than 70%. This responiepecies that provide a multi-colored mix of blooms. Three Alaska

oomed even under non-irrigated conditions and will be impor-

for germination (Hartman etal. 1990). The process of raking th%é]t for establishing first-year color. The glaucous bluegrass

seeds into the surface at planting may have excluded light aQqe to the Experimental and Alaska Native mixes had no effect
prevented germination. onwildflower species establishment during the firstyear. Seeding
Wildflower and grass seed mixesThe addition of ‘Tundra’ the Alaska Native Wildflower mix at one, two or three times the
glaucous bluegrass to the Experimental and Alaska Nativecommended rate had no effect on the number of species that
wildflower mixes had no significant effect on wildflower speciesbecame established.
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Table 4. Establishment and bloom dates for wildflower species in Country Mektiosown on non-irrigated,irrigated plots.
Germination * Irrigated Plots Non-irrigated Plots
Species (%) Established Bloom Established Bloom
Date Date
Alyssum(Alyssum sp.) 85 » Jul 23 * Jul 23
Columbine(Aquilegia sp.) 0
CalendulgCalendula officinalis) 21 * Aug 12 *
Cornflower(Centaurea cyaneus) 87 * Jul 27 * Jul 27
Wallflower (Cheiranthus allionii) 72 * Aug 12 * Aug 12
Garland chrysanthemurfChrysanthemum coronarium) 69 * Aug 6 * Aug 6
Oxeye daisy(Chrysanthemum leucanthemum) 87 * *
Chinese forget-me-n@Cynoglossum amabile) 71 * Sept 5 *
California poppyEschscholzia californica) 54 * Jul 27 * Jul 27
Clarkia(Godetia sp.) 95 * *
Baby’s breatl{Gypsophila muralis) 90 * Jul 30 * Jul 30
Dame’s rocketHesperis matronalis) 32 * *
Toadflax(Linaria maroccana) 72 * Jul 23 * Jul 23
Blue flax (Linum lewisii) 65 * Jul 30 * Jul 23
Scarlet flax(Linum rubrum) 93
Maltese crosé_ychnis chalcedonica) 89
Baby-blue-eyegNemophila menziesii) 30 * Aug 12
Icelandic poppyPapaver nudicaule) 30
Corn poppy(Papaver rhoeas) 57 * Jul 30 * Jul 30
Fiddlenecl{Phacelia tanacetifolia) 24 * Jul 30 * Jul 30
zAverage germination percentage of 4 replicates of 100 seeds in a controlled environment seed germination test.
Y A* indicates species germinated, and seedlings survived throughout the first growing season
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