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EXECUTIVE SUMMARY 

In 2019, the Tualatin Soil and Water Conservation District awarded Scholls Valley Native Nursery, a 

family-owned business near Gales Creek, Oregon, a TREE grant to explore the potential of native 

herbaceous plants as groundcovers in actively managed nursery crop systems, as well as in orchards, 

headlands, and roadways. A total of 103 species were tested for suitability in one or more of five farm 

land-use areas. Of these, 76 species were observed and measured. Where groundcovers were included 

with growing nursery seedlings, no loss in productivity was observed. The project increased plant 

diversity, habitat quality and nectar availability throughout the growing season, with dramatic positive 

effects on pollinator diversity and number relative to a weed-free baseline. Groundcover plantings were 

evaluated based on observed groundcover performance, pollinator-support, and cost. Through this 

evaluation, several tested species show promise for general application to increase farm biodiversity 

and pollinator support in a variety of active farm landscapes.  

 

PURPOSE AND NEED 

The environmental costs of current, chemical-intensive agricultural practices have become increasingly 

apparent, including groundwater contamination (Toccalino 2014), loss of plant and invertebrate 

diversity, reductions in songbirds and insect biomass, and reduced numbers and diversity of pollinators, 

especially Lepidoptera (moths and butterflies; Habel 2019,  ) and bees (Hemberger 2021). Bee diversity 

declines are of particular concern and have been widely documented globally and in the United States. 

These losses of biodiversity have the potential to negatively impact ecosystem function, agricultural 

productivity and human well-being. 

Increasingly frequent, broad-

scale application of 

herbicides in agricultural and 

forestry systems, annually 

affecting tens of millions of 

acres in the US alone, has 

direct impacts on plant 

diversity and has especially 

curtailed diversity and cover 

of nectar-producing plants. 

These plants are of 

fundamental importance to 

bees and other pollinating 

insects and birds, and the 

loss of diverse plant cover is a 
Figure 1: Typical Tualatin Valley agriculture dominated by wind-pollinated crops 



likely cause of reduced arthropod diversity and 

numbers, including notable bee declines (Attwood 

2008, Hemberger 2021). Standard agricultural practices 

in the Tualatin Valley maintain tens of thousands of 

acres in bare or mono-specific states in any given 

season (Figure 1). These crop areas support very low 

levels of wildife, including pollinating insects simply 

because they lack sufficient nectar and pollen 

resources. Routinely and frequently applied chemicals 

such as 2,4-d, MCPA, metsulfuron methyl, and triclopyr 

specifically target nectar-producing plants in most local 

crops, including wheat, grass seed, clover, and 

increasingly in hazelnuts. Despite the application of 

increasingly potent broadleaf herbicides, weeds 

continue to be a costly threat to the production of most 

of these agricultural crops. 

Traditionally in the Tualatin Valley, groundcovers such 

as oats or red clover have been used to maintain soil 

tilth and reduce erosion in fallow fields, while non-crop 

areas have been increasingly maintained in a sterile, 

plant-free condition. As a result, fallow fields and non-

crop areas provide very little or poor support for native 

bees. Native and naturalized plant diversity is correlated 

with arthropod diversity, and restoration of natural 

floristic elements has been demonstrated to increase 

arthropod diversity, including beneficial predators, 

decomposers and pollinators (Attwood 2008, Klaus 

2013). This project seeks to identify and test a diversity 

of native and naturalized herbaceous plants with 

potential to support birds, pollinating insects and other 

wildlife while also providing the benefits of 

groundcovers for erosion control, soil tilth and weed 

abatement. 

APPROACH 

A pilot study was planted in fall 2019 to determine 

preliminary feasibility and to identify possible species of 

interest (Table 1). Based on preliminary results of the 

pilot study, a broader suite of species was seeded and 

planted in October and November of 2020. In this 

expanded field study, we tested the effectiveness of 

four groundcover mixes including a total of 103 species 

of prospective ground-covering plants in a variety of 

Species Stock type Number Unit

Acmispon micranthus seed 5 g

Allium amplectens Bulbs- 1/4" 50 ea

Anaphalis margaritacea seed 453 g

Aqueligia formosa #1 50 ea

Artemesia suksdorfii seed 2265 g

Aruncus dioicus 5.5" BP 15 ea

Asclepias speciosa #1 50 ea

Brodiaea coronaria Bulbs- 1/4" 1000 ea

Calochortus tolmiei Bulbs- 1/4" 100 ea

Camassia leichtlinii Bulbs- 1/4" 1000 ea

Camassia quamash Bulbs- 1/4" 5000 ea

Carex amplifolia Plugs (50) 50 ea

Carex arcta Plugs (50) 100 ea

Carex cusickii Plugs (50) 100 ea

Carex pachystachya Plugs (50) 100 ea

Carex pellita #1 200 ea

Carex tumulicola Plugs (50) 100 ea

Carex utriculata #1 50 ea

Chamaenerion 

angustifolium
#1

50 ea

Chamaenerion 

angustifolium
seed

100 g

Commandra umbellata seed 50 g

Delphinium trolliifolium Bulbs- 1/4" 500 ea

Dicentra formosa Rhizomes 250 ea

Dichelostemma congestum Bulbs- 1/4" 500 ea

Geranium oregonum #1 20 ea

Gnaphalium palustre seed 454 g

Heracleum lanatum Rhizomes 200 ea

Hydrophyllum tenuipes Rhizomes 750 ea

Hypericum anagalloides Plugs (50) 50 ea

Lathyrus polyphyllus seed 10 g

Lomatium dissectum Rhizomes 100 ea

Lomatium nudicale Rhizomes 100 ea

Lupinus micranthus seed 6795 g

Lupinus polyphyllus #1 20 ea

Mimulus guttatus seed 453 g

Penstemon hesperius #1 20 ea

Plagiobothrys scouleri seed 4530 g

Prunella vulgaris ssp. 

vulgaris
seed

453 g

Psilocarphus tenellus seed 2378 g

Ranunculus orthorhyncus Plugs (50) 150 ea

Rorippa curvisiliqua seed 906 g

Scrophularia californica seed 453 g

Sidalcea campestris #1 50 ea

Sisyrinchium idahoense Bare-root 200 ea

Spergularia rubra seed 453 g

Triteliea hyacinthina Bulbs- 1/4" 1000 ea

Tualatin Valley upland 

prairie mix
seed

6795 g

Tualatin Valley upland grass 

mix
seed

13600 g

Vancouveria hexandra Rhizomes 95 ea

Wyethia angustifolia Plugs (38) 100 ea

Table 1:  Pilot study plant list 



agricultural settings, including roads/headlands, hedgerows, and furrows between bare-root nursery 

beds (Table 2).  

In both years, planting sites 

were prepared with a 

broadcast application of 

glyphosate with Preference, 

and a spot-treatment with 

triclopyr to control 

Himalayan blackberry, dock 

and other difficult-to-control 

weeds. Following herbicide 

treatment, any bulbs slated 

for planting in each area 

were placed in drifts of 20 to 

100 bulbs. After any bulb 

placement, planting sites 

were top-dressed with 2-3 

inches of yard-debris 

compost, seeded with 

corresponding seed mix, and 

manually raked to 

incorporate seed. (Figure 2). 

During the following growing season, the performance of each mix was monitored in spring (June), 

summer (August) and fall (October). For each season, each prospective cover-crop species was 

evaluated for: 

• germination/ease of establishment 

• coverage 

• seasonality 

• pollinator support  

• compatibility with crop systems/land use 

• invasiveness/mobility 

 

 

Germination and ease of establishment were inferred based on occurrence and cover in monitoring 

plots.  

Coverage by each species was estimated in meter-square plots, and seasonal coverage calculated as the 

average cover of each observed species across all plots. Pollinator usage was measured as the total 

number of each class of pollinators observed by species across all plots and seasons. Pollinator usage by 

species was also noted generally within the study area. Crop compatibility was assessed in terms of 

competition with crops. Invasiveness was assessed based on appearance in locations where the plant 

was not seeded and where its presence interfered with crop production or added to maintenance costs. 

Figure 2: hedgerow (right of road) and headland (left of road) post-spray and topped with 
compost 

 



Table 2: Year 2 species list. Quantities are total material applied to tested areas. 

Species Stock Type Unit 
Road 
(1 ac) 

Furrow 
(1 ac) 

Hedgerow 
(0.5 ac)  Woodland  Bioswale  

Achillea millefolium seed g     80     

Allium amplectens bulbs- 1/4" ea 7000   7000     

Amsinkia menziesii seed g     283     

Asclepias fascicularis rhizome ea       680   

Asclepias speciosa seed g     500     

Asclepias speciosa rhizome ea       706   

Asclepias speciosa seed g     500     

Barbarea orthoceras seed g         453 

Brodiaea coronaria bulbs- 1/4" ea 1750   1750     

Camassia leichtlinii seed g     571     

Camassia quamash bulbs- 1/4" ea     2200     

Carex deweyana seed g       65   

Clarkia amoena seed g     453     

Clarkia purpurea seed g     453     

Clarkia rhomboidea seed g     227     

Claytonia perfoliata seed g   113   340   

Claytonia sibirica seed g       57   

Collinsia grandiflora seed g 1359   3171     

Collomia grandiflora seed g     2265     

Danthonia californica seed g     4530     

Deschampsia elongata seed g 4530   11325 4530 2265 

Epilobium densiflorum seed g     1359   906 

Eriophyllum lanatum seed g     850     

Erythronium oregonum seed g       142   

Eschscholzia californica seed g     144     

Festuca roemeri seed g     4530     

Geranium oregonum seed g     227     

Gilia capitata seed g     906     

Gnaphalium palustre seed g 3171 1812       

Grindelia integrifolia seed g     200   236 

Heracleum lanatum rhizomes ea       1160   

Juncus bufonius seed g 800 300       

Koeleria macrantha seed g     2265     

Lupinus micranthus seed g 2359   6805     

Lupinus polyphyllus #1 ea           

Lupinus polyphyllus seed g     6414     

Madia elegans seed g     453     

Madia glomerata seed g 113   340     



Microsteris gracilis seed g 227   227     

Mimulus guttatus seed g 10       20 

Montia linearis seed g   113     113 

Penstemon hesperius seed g     120     

Perideridia oregana  seed g     396     

Phacelia heterophylla seed g     453     

Plagiobothrys scouleri seed g 1812   2265   1812 

Plagiobothrys scouleri/P. 
figuratus seed g 1359   4530   3171 

Plectritis congesta seed g 1359   3171     

Potentilla glandulosa seed g     906     

Potentilla gracilis seed g     1146     

Prunella vulgaris ssp. 
lanceolata seed g 906   8154     

Prunella vulgaris ssp. 
vulgaris seed g 198         

Psilocarphus tenellus seed g 2378 906       

Ranunculus alismifolius   g           

Ranunculus occidentalis seed g     113     

Ranunculus orthorhyncus seed g         170 

Rorippa curvisiliqua seed g 314 300       

Rupertia physodes seed g     456     

Sanguisorba annua seed g 57   170     

Sanicula bipinnatifida seed g     453     

Scrophularia californica seed g       322   

Sidalcea campestris seed g     615     

Sidalcea nelsoniana seed g     225     

Sidalcea virgata (S. 
malvaflora) seed g     453     

Sisyrinchium idahoense seed g     466     

Spergularia rubra seed g 500   900     

Tellima grandiflora seed g       1161   

Thalictrum polycarpum seed g     187     

Tolmiea menziesii seed g       70   

Tualatin Valley Mix seed g     9689     

 

With assistance from Oregon Bee Atlas volunteers, we evaluated visitation and usage of various 

individual flowering plants by specific bees, as well as beetles, flies and wasps. We noted arthropod 

utilization of each cover type. 

 

 



RESULTS 

Of 103 species planted as seed or bulbs, 76 were subsequently measured or observed on plots. Several 

of these provided ample cover and were clearly well-adapted to farmed soils and farming practices, 

including moderate to heavy traffic. A broad diversity of species appeared in all seeded areas, even on 

gravelled road surfaces (Table 3).  

Table 3: maximum annual perecnt cover by species occurring in monitoring plots. Highlighted cells indicate occurences in 

habitats not seeded with the indicated species. 

Species 
Roads and 
headlands Furrow Hedgerow 

Observed 
outside 
plots 

Achillea millefolium 0.18 N/A 10.78   

Acmispon americanus N/A N/A 0.11   

Allium amplectens 0.27 N/A 0.89   

Amsinkia menziesii N/A N/A 2.44   

Asclepias speciosa N/A N/A 0   

Brodiaea coronaria 0 N/A 0   

Camassia leichtlinii N/A N/A 0   

Camassia quamash N/A N/A 0 x 

Clarkia amoena 0.27 N/A 1.67   

Clarkia purpurea N/A N/A 20.11   

Clarkia rhomboidea N/A N/A 0.11   

Claytonia perfoliata N/A 0.33 N/A   

Collinsia grandiflora 11.18 N/A 3.56   

Collomia grandiflora N/A N/A 6.56   

Danthonia californica N/A N/A 0.11   

Deschampsia elongata 66.91 7.5 39.44   
Dichanthelium 
acuminatum 0.18 N/A 0.56   

Epilobium densiflorum 0.91 N/A 10.33   

Eriophyllum lanatum N/A N/A 4.33   

Eschscholzia californica N/A N/A 3.89   

Festuca roemeri N/A N/A 0   

Geranium oregonum N/A N/A 0   

Gilia capitata 0.09 N/A 0.67   

Gnaphalium palustre 0.55 12.5 0.11   

Grindelia integrifolia N/A N/A 3.56   

Juncus bufonius 0.45 15.83 N/A   

Koeleria macrantha N/A N/A 0   

Lupinus micranthus 1.55 0.33 2.33   

Lupinus polyphyllus N/A N/A 1.22   

Madia elegans 0.36 N/A 11.67   



Madia glomerata 4 N/A 4.89   

Microsteris gracilis 0 N/A 0 x 

Mimulus guttatus 1 N/A 0.11   

Montia linearis N/A 0 N/A x 

Penstemon hesperius N/A N/A 0   

Perideridia oregana  N/A N/A 0   

Phacelia heterophylla N/A N/A 1.33   

Plagiobothrys scouleri 10.91 11.67 15.67   

Plectritis congesta 1.09 2.5 0.78   

Portulaca oleracea N/A N/A 0.11   

Potentilla glandulosa 0.09 N/A 1.56   

Potentilla gracilis N/A N/A 0.78   

Prunella vulgaris ssp. 
lanceolata N/A N/A 9.56   

Prunella vulgaris ssp. 
vulgaris 11.55 0.83 N/A   

Psilocarphus tenellus 1.18 33.67 0.33   

Ranunculus occidentalis N/A N/A 0   

Rorippa curvisiliqua 4.55 8.5 0.89   

Rupertia physodes N/A N/A 0   

Sanguisorba annua 0.18 N/A 0.67   

Sanicula bipinnatifida N/A N/A 0   

Sidalcea campestris N/A N/A 1   

Sidalcea nelsoniana N/A N/A 0   

Sidalcea virgata (S. 
malvaflora) N/A N/A 0   

Sisyrinchium idahoense N/A N/A 0   

Spergularia rubra 3.91 0.17 1.44   

Thalictrum polycarpum N/A N/A 0   

Veronica peregrina 0.18 0.67 0.22   

 

Cover was dominated by grasses on roads and headlands, and by forbs in adjacent hedgerows, despite 

heavier grass seeding rates in hedgerows (Figure 3). Nevertheless, nectar-producing flowers were 

present in all seasons in all seeded areas. Tested herbaceous species yielded a profuse and varied cover 

which provided habitat for abundant populations of a diversity of pollinating insects, including 



bumblebees, solitary bees, honeybees, hoverflies, wasps, butterflies, beetles, moths, true bugs and 

others (Figure 3). Observations by Oregon Bee Atlas are included in Appendix A.  

Figure 3: headland road seeded areas May 2021 

A number of species either emerged from the seed bank or “escaped,” appearing in habitats in which 

these species were not seeded.  Generally, coverage of these “escapes” was very low compared to 

habitats where the species were intentionally places. Several of species emerging from the seed bank 

(Veronica, Spergularia, Prunella, others) were known to be present at the farm prior to the project. 

Total percent cover by habitat type and season are reported in Table 4. In all habitats, seeded species 

quickly provided cover and diversity. The increase in herbaceous cover had no negative effect on field 

production and in fact coincided with an increase in yields between 2020 and 2021.  

Table 4: percent cover by season in seeded habitats 

  Spring Summer Fall 

  Seeded Not seeded Seeded Not seeded Seeded Not seeded 

Roads and 
headlands 89 7 65 21 77 17 

Furrow 82 14 0 50 16 31 

Hedgerow 94 9 63 6 78 16 

 

 



DISCUSSION 

Several agricultural settings in the Tualatin Valley present opportunities to reduce reliance on pesticides 

and increase biodiversity through the use of diverse native and naturalized groundcovers. Roads, 

headlands, storage areas and other non-crop locations currently maintained in a devegetated state 

could be managed on nearly every farm to support a greater diversity of insects and wildlife. Even within 

cropped areas, some diversity of non-crop plants may be tolerated, increasing farmland diversity and 

support for wildlife within working, highly managed agricultural landscapes. This study demonstrates the 

potential to increase diversity with no increase in farming costs and no detectable loss of productivity. 

In this study, some plants formerly considered problem weeds instead emerged as potentially beneficial 

in terms of cover or pollinator support, or both. Relaxing zero-tolerance policies on several of these 

weeds increased cover and diversity, and simultaneously eliminated the cost of removing them. These 

plants, combined with seeded grass and wildflower groundcover species, increased the overall plant 

diversity of all crop and non-crop areas included within the study area. This increase in diversity came 

with no reduction in crop production. In fact, 2021 per-acre yields increased by 45% over 2020 yields in 

terms of saleable plants produced per acre. While much of this increase was due to more efficient field 

space utilization, there is no indication that reduced use of pesticides and increased tolerance of diverse 

cover negatively affected yield. 

Table 5: adventive weeds in study area and their tolerance designations. 

Species 
Pollinators 
observed discourage tolerate encourage 

Agrostis sp.   x     

Amaranthus retroflexus   x     

Anthemis cotula x   x   

Avena sativa   x     

Bromus commutatus   x     

Capsella bursa-pastoris x x     

Cardamine hirsuta x   x   

Cardamine sp. x       

Cerastium glomeratum     x   

Chamaesyce serpyllifolia     x   

Chenopodium album   x     

Circium arvense x x     

Convolvulus arvensis x x     

Conyza canadensis   x     

Daucus carota x x     

Digitaria sanguinalis   x     

Dipsacus fullonum x x     

Echinochloa crus-galli   x     

Epilobium ciliatum   x     

Epilobium sp.    x     

Epilobium watsonii     x   

Equisetum telemateia   x     

Erodium cicutarium x     x 

Galium parisienne     x   



Geranium molle x   x   

Geranium sp. x   x   

Gnaphalium uliginosum     x   

Holcus lanatus   x     

Hypochaeris radicata x x     

Kickxia elatine x   x   

Lactuca serriola x x     

Lamium amplexicaule x   x   

Leontodon taraxacoides x   x   

Leucanthemum vulgare x   x   

Lolium multiflorum   x     

Lotus corniculatus x x     

Matricaria discoidea       x 

Myosotis discolor x   x   

Parentucellia viscosa x   x   

Persicaria maculosa x   x   

Plantago major     x   

Poa annua     x   

Poa sp.   x     

Polygonum aviculare     x   

Polygonum convolvulus   x     

Portulaca oleracea x     x 

Rorippa sylvestris x   x   

Rubus armeniacus x x     

Rumex conglomeratus   x     

Rumex crispus   x     

Senecio vulgaris     x   

Solanum nigrum   x     

Sonchus asper x x     

Trifolium dubium x     x 

Trifolium pratense x   x   

Trifolium repens x   x   

Verbascum thapsus x   x   

Veronica persica x   x   

Vicia sp. x x     

Vulpia myuros   x     

 

A diverse assemblage of bees and other pollinating insects was observed in association with specific 

flowering plants (Table 6, Figures 4, 5 and 6). Pollinator visitation was observed on 68 promoted species 

and 6 weedy species within the study area. Rorippa curvisiliqua, Plagiobothrys scouleri, Spergularia 

rubra, Persicaria maculosa, and Madia elegans supported especially high numbers of pollinators. 

 

 

 

 



Table 6: pollinator observations. 

Installed and encouraged 
species 

Pollinators 
observed 
during data 
collection 

Pollinators 
observed 
generally 

Potentially 
supports 
pollinators 

Achillea millefolium   x x 

Acmispon americanus    x 

Acmispon micranthus    x 

Agrostis exarata      

Allium amplectens 2 x x 

Amsinkia menziesii 1 x x 

Anaphalis margaritacea    x 

Aqueligia formosa   x x 

Artemesia suksdorfii    x 

Aruncus dioicus   x x 

Asclepias fascicularis   x x 

Asclepias speciosa   x x 

Barbarea orthoceras    x 

Brodiaea coronaria   x x 

Calochortus tolmiei   x x 

Camassia leichtlinii   x x 

Camassia quamash   x x 

Carex deweyana     x 

Carex amplifolia     x 

Carex arcta     x 

Carex cusickii     x 

Carex pachystachya     x 

Carex pellita     x 

Carex tumulicola     x 

Carex utriculata     x 

Chamaenerion 
angustifolium   

x 

x 

Claytonia perfoliata   x x 

Clarkia purpurea 5 x x 

Clarkia amoena   x x 

Clarkia rhomboidea   x x 

Claytonia sibirica   x x 

Collinsia grandiflora 6 x x 

Collomia grandiflora   x x 

Commandra umbellata    x 

Danthonia californica      

Delphinium trolliifolium   x x 



Deschampsia cespitosa      

Deschampsia elongata      

Dicentra formosa   x x 

Dichelostemma 
congestum   

x 
x 

Eleocharis obtusa      

Epilobium densiflorum 6 x x 

Eriophyllum lanatum 7 x x 

Erythronium oregonum   x x 

Eschscholzia californica 1 x x 

Festuca roemeri      

Geranium oregonum   x x 

Gilia capitata 3 x x 

Gnaphalium palustre 1 x x 

Grindelia integrifolia   x x 

Helianthus sp.   x x 

Heracleum lanatum   x x 

Hydrophyllum tenuipes   x x 

Hypericum anagalloides    x 

Iris tenax   x x 

Juncus bufonius      

Lathyrus polyphyllus    x 

Lomatium dissectum   x x 

Lomatium nudicale   x x 

Lupinus bicolor 1 x x 

Lupinus polyphyllus   x x 

Madia elegans 12 x x 

Madia glomerata   x x 

Microsteris gracilis   x x 

Mimulus guttatus   x x 

Montia linearis   x x 

Navarretia squarrosa     x 

Dichanthelium 
acuminatum   

 
  

Penstemon hesperius   x x 

Perideridia oregana     x 

Phacelia heterophylla   x x 

Plagiobothrys scouleri 31 x x 

Plectritis congesta 2 x x 

Portulaca oleracea   x x 

Potentilla glandulosa   x x 

Potentilla gracilis   x x 



Koeleria macrantha      

Prunella vulgaris ssp. 
vulgaris 1 

 
x x 

Prunella vulgaris ssp. 
lanceolata 1 

 
x x 

Psilocarphus tenellus 1 x x 

Ranunculus alismifolius    x 

Ranunculus occidentalis    x 

Ranunculus orthorhyncus    x 

Rorippa curvisiliqua 13 x x 

Rupertia physodes    x 

Sanguisorba annua    x 

Sanicula bipinnatifida    x 

Scrophularia californica   x x 

Sidalcea campestris   x x 

Sidalcea nelsoniana   x x 

Sidalcea virgata (S. 
malvaflora)   

x 

x 

Sisyrinchium idahoense   x x 

Spergularia rubra 11 x x 

Symphyotrichum 
subspicatum   

x 

x 

Tellima grandiflora   x x 

Thalictrum polycarpum   x x 

Tolmiea menziesii   x x 

Triteliea hyacinthina   x x 

Vancouveria hexandra   x x 

Veronica peregrina   x x 

Wyethia angustifolia   x x 

       

Weedy species      

Persicaria maculosa 13 x x 

Trifolium repens 8 x x 

Capsella bursa-pastoris 1 x x 

Kikcxia eletine 1 x x 

Matricaria discoidea 2 x x 

Anthemis cotula 7 x x 

 



 

Figure 4: Solitary bee visiting Epilobium densiflorum (left), and ladybug (known to eat pollen and nectar in addition to aphids)  

pollinating Rorippa curviseliqua (right). 

 

Figure 5: Silvery Blue Butterfly on Plagiobothrys scouleri (left), and bee on Eschscholzia californica (right). 



 

Figure 6:(Clockwise from left) Bumblebee departing Eschscholzia californica, bee mimic pollinating Madia elegans, solitary bee 

on Plagiobothrys scouleri, Swallowtail butterfly visiting Gilia capitata, bee mimic pollinating Spergularia rubra. 

Based on field monitoring, we provide three recommended groundcover mixes of plants native or 

naturalized in the Tualatin Valley. These mixes are appropriate for a variety of land uses in Tualatin 

Valley and Willamette Valley farms, including farm roads, farmyards, field edges, furrows within annual 

and perennial crops, orchards and hedgerows. Selected species are economical to establish and provide 

high levels of ground cover and pollinator support. They are also visually attractive, have statures 

appropriate for their designated use, and appear to be at least initially non-invasive. 

Table 7: Recommended road and headland mix 

 

 

 

 

 

 

 

 

 

 

 

 

Species Sow (g)Seeds/gSeeds/ac

Collinsia grandiflora 1,311 1,025 1,344,137

Deschampsia elongata 327 4,105 1,344,137

Gnaphalium palustre 1,344 1,000 1,344,137

Juncus bufonius 100 44,150 4,415,000

Lupinus bicolor 1,000 129 129,000

Madia glomerata 500 601 300,500

Mimulus guttatus 13 100,132 1,344,137

Plagiobothrys scouleri 761 1,766 1,344,137

Plectritis congesta 464 2,895 1,344,137
Prunella vulgaris ssp. 

vulgaris 500 883 441,500

Psilocarphus tenellus 1,344 1,000 1,344,137

Rorippa curvisiliqua 38 35,092 1,344,137

Sanguisorba annua 1,000 535 535,000

Spergularia rubra 100 40,000 4,000,000

20,574,096



Table 8: Recommended hedgerow mix 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Species Sow (g)Seeds/g Seeds/ac

Achillea millefolium 250    2,470    617,500       

Amsink ia menziesii 300    496        148,800       

Asclepias speciosa 250    159        39,750          

Clark ia amoena 300    2,278    683,400       

Clark ia purpurea 150    4,172    625,800       

Collinsia grandiflora 500    1,025    512,500       

Collomia grandiflora 500    269        134,500       

Danthonia californica 2,000 309        618,000       

Deschampsia elongata 1,000 4,105    4,105,000    

Epilobium densiflorum 300    1,878    563,400       

Eriophyllum lanatum 250    2,581    645,250       

Eschscholzia californica 300    651        195,300       

Festuca roemeri 1,000 1,104    1,104,000    

Gilia capitata 250    2,227    556,750       

Grindelia integrifolia 500    281        140,500       

Lupinus bicolor 500    129        64,500          

Lupinus polyphyllus 300    63          18,900          

Madia elegans 250    471        117,750       

Madia glomerata 250    602        150,500       

Penstemon hesperius 100    10,000  1,000,000    

Phacelia heterophylla 300    1,234    370,200       

Plagiobothrys scouleri 1,000 1,766    1,766,000    

Plectritis congesta 250    2,895    723,750       

Potentilla glandulosa 200    2,506    501,200       

Potentilla gracilis 150    3,129    469,350       
Prunella vulgaris ssp. 

lanceolata 300    883        264,900       

Ranunculus occidentalis 100    441        44,100          

Sanguisorba annua 250    535        133,750       

Sanicula bipinnatifida 100    200        20,000          

Sidalcea campestris 250    220        55,000          

Sidalcea nelsoniana 250    294        73,500          
Sidalcea virgata (S. 

malvaflora) 100    294        29,400          

Sisyrinchium idahoense 250    617        154,250       

Spergularia rubra 50       40,000  2,000,000    

18,647,500 



Table 9: Recommended furrow mix 

 

CONCLUSION 

The vast majority of agricultural cropland in the Tualatin Valley is managed in monocultures. 

Furthermore, most of these crops are wind-pollinated, providing no habitat for pollinating insects. 

Addressing habitat losses in any meaningful way, particularly for vitally important bee species, will 

require participation of the large farming operations that manage the majority of farmland in the 

Tualatin Valley. This project demonstrates that highly diverse cover crops can be integrated in managed 

agricultural landscapes with no negative impacts on crop production or farm managemet costs, at least 

in the near-term. Further field trials can refine our initial recommendations to reduce costs and tailor 

cover species and prescriptions for a variety of crops and cropping systems. 
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Species Sow (g)Seeds/g Seeds/ac

Claytonia perfoliata 1,000 1,660    1,660,000    

Gnaphalium palustre 2,000 1,000    2,000,000    

Juncus bufonius 150    44,150  6,622,500    

Plagiobothrys scouleri 2,000 1,766    3,532,000    

Psilocarphus tenellus 2,000 1,000    2,000,000    

Rorippa curvisiliqua 100    35,092  3,509,200    

19,323,700 



APPENDIX A:  
Preliminary Data for 2021 Oregon Bee Atlas Collecting at Scholls Valley Native Nursery, 4036 
NW Half Mile Ln, Forest Grove, OR 97116. 
Prepared by Ellen Silva, November 12, 2021 
 
Trained volunteer community scientists from the Oregon Bee Atlas visited Scholls Valley Native 
Nursery roughly monthly from May through September, inclusive. They collected from both 
cultivated nursery plantings and from the surrounding natural areas. Collection dates: May 11, 
June 10, June 12, July 24, Sept 4. 
 
Floral hosts: Bees were collected from 32 or more different floral hosts (forbs, shrubs, trees). 
Some of these have been identified to species, but some are only identified to genus. The listing 
of floral hosts is below with representative photos – these photos are not from the farm; they 
are the photos iNaturalist includes in their records for the species and or genera. 

https://www.inaturalist.org/home


 

 
Bees collected: OBA volunteers collected a wide diversity of bees at the farm. Identification of 
these specimens is in progress and will take up to 6 months to obtain preliminary identification 
with microscopic analysis and up to 2 years, possibly longer, to confirm these identifications. 
Our naked eye estimate is that we collected anywhere from 12 to 36 different species at each 
collecting event. Given that the species mix changes through the year as different bees emerge 
and then die off, it isn’t unreasonable to think that there are 4 dozen or more different species 



in our Scholls Valley nursery specimens. I would anticipate that there are many more than that 
on the farm given the floral diversity. This, of course, needs confirmation. 
 
Some casual observations (not scientific): 

• The groundcover experiment is a huge success from a native bee collector’s standpoint. 
We got the largest numbers of both bees and species in that portion of the farm on our 
June collection day. (Again, this is not scientific, just observational.) 
The Rorippa, Plagiobothrys, and Spergularia were especially productive (esp. 
the Rorippa).  

• The number of Bombus vosnesenskii (yellow-faced bumblebee) frequenting the farm 
was notable to this volunteer. We observed many queens in good condition throughout 
the season, and several gynes observed in September. It could be interesting to do a 
more concerted bumblebee observation study in the future to monitor the phenology of 
this species vs others. 

• Genera collected include Bombus, Andrena, Halictus, Lasioglossum, Osmia, Hoplitis, 
Melissodes, Megachile, Nomada, Hylaeus, and likely several others. Of course, the 
European honeybee (Apis mellifera) was also collected. 

• No estimate of bee diversity or population should be drawn from the following data 
because the sampling protocols followed were not intended for those purposes, but for 
the record, a total of 659 specimens were collected on the farm and surrounding natural 
areas in 2021. Totals by event are given below. 

o May 11: 78 
o June 10: 110 
o June 12: 153 
o July 24: 217 
o September 4: 101  

 
Many thanks to Scholls Valley Native Nursery for the efforts to increase the natural diversity of 
their farm and for allowing OBA members to document the bee fauna on the farm. 
 

 
This report was not prepared nor reviewed by an Oregon Bee Atlas staff member. It is a 
volunteer report of the activity on the farm. No scientific conclusions should be drawn from the 
data. 
 
From the OBA website: 
Although we estimate there are 500 species of bees in Oregon, there has never been a 
concerted survey of the state’s bees. Without even a checklist of species, it is very difficult to 
know whether the health of Oregon bees is improving or declining. The Oregon Bee Atlas 
represents the first steps towards confronting the gulf in our knowledge about the bees of 
Oregon.  
 
 

https://extension.oregonstate.edu/bee-atlas

