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Landowner Information 

Name: The Trustees of Reservations 
Mailing Address: 290 Argilla Road, Ipswich, MA 01938 

Email: cgarone@thetrustees.org 

Cell Phone: (978) 886-1294 

  

Property Location/Information 

Landowner Name: The Trustees of Reservations 
Property Address: Off Martins Lane, Hingham, MA 02043 

Lat. 42°15'30.3"N 

Long. 70°52'24.3"W 

Farm: 2040 

Tract: 2155 

County: Plymouth 

Operation Acres: 251 

Pollinator Acres 70.7 

 

Plan Author’s (TSP) Contact Information 

Plan Prepared By: Joel Carlson (TSP) and Alex Etkind 

TSP ID#: TSP-07-5819 

Mailing Address: 29 Moody Drive, Sandwich, MA 02563 

Email: joelcarlson@ne-ffm.com 

Cell Phone: (508) 274-2234 

 

TSP Signature: ______________________________________  Date: __________ 

Landowner Signature:  ________________________________  Date: __________ 

NRCS Signature: ____________________________________  Date: __________ 
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Pollinator Habitat Enhancement Plan Definition 

A pollinator habitat enhancement plan is a site-specific conservation plan developed for a client 

that addresses the improvement, restoration, enhancement, or expansion of flower-rich habitat 

that supports native and/or managed pollinators. 

The pollinator habitat enhancement plan will: 

• Meet NRCS quality criteria for soil erosion control, water quality, soil quality, plant 

condition, fish and wildlife, rangeland/pasture/grazed woodland health and productivity, 

and other identified resource concerns. 

• Comply with federal, state, tribal, and local laws, regulations, and permit requirements. 

• Meet the client’s objectives. 

General Criteria 

A Pollinator Habitat Enhancement Plan shall be developed by certified Technical Service 

Providers (TSP’s). In accordance with Section 1240 (A), the Environmental Quality Incentive 

Program (EQIP) program provides funding support through contracts with eligible producers to 

obtain services of certified TSP’s for development of Pollinator Habitat Enhancement Plans. The 

specific TSP criteria required for Pollinator Habitat Enhancement Plan development is located on 

the TSP registry (TechReg) website at: 

http://www.nrcs.usda.gov/wps/portal/nrcs/main/national/programs/technical/tsp 

This plan is based on NRCS criteria for FY 18 Conservation Activity Plans, titled 

“FY_18_CAP_146_Pollinator_Habitat_Enhancement_Plan”, and available at:                          

https://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/programs/technical/tsp/?cid=nrcseprd1

360853                                                                                                                            

 

 

http://www.nrcs.usda.gov/wps/portal/nrcs/main/national/programs/technical/tsp
https://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/programs/technical/tsp/?cid=nrcseprd1360853
https://www.nrcs.usda.gov/wps/portal/nrcs/detail/national/programs/technical/tsp/?cid=nrcseprd1360853
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Background and Site Information 

World’s End is a 251-acre property located in Hingham, Massachusetts.  The property is owned 

and managed by The Trustees of Reservations, a private non-profit land trust and conservation 

organization.  According to their mission statement, “The Trustees of Reservations preserve, for 

public use and enjoyment, properties of exceptional scenic, historic, and ecological value in 

Massachusetts”.  World’s End is managed for multiple uses, including public access and passive 

recreation, wildlife habitat, and agriculture. 

World’s End is located on a peninsula in Boston Harbor and is recognized as a component of the 

Boston Harbor Islands National Park Area.  The Weir River Estuary lies to the north and east of 

the property and the waters of Hingham Bay lie to the west.  World’s End is ecologically diverse, 

with a range of natural communities including cultural grasslands, oak-hickory forest, maritime 

juniper woodland/shrubland, salt marsh, shrub swamp, and coastal beaches.  This pollinator 

habitat plan is primarily focused on areas of the property that have been historically maintained 

as cultural grasslands.   
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Background and Site Information - Location and Landscape Context



World’s End Pollinator Habitat Enhancement Plan 

6 
 

Landowner Goals 

1.  Enhance habitat for wild (unmanaged) pollinators by: 

• Increasing floral diversity and ensuring continuous and diverse foraging resources.  

• Increasing nesting opportunities for ground nesting bees, wood nesting bees, lepidoptera 

and other beneficial insect pollinators. 

• Providing pollinator refugia that will sustain long term pollinator populations on the 

property and in the surrounding areas. 

2.  Improve quality of hay crop by: 

• Increasing legumes and other beneficial plant in hayland areas. 

• Reducing the abundance of non-native invasive species and other undesirable plants. 

3.  Maintain and/or improve habitat for grassland birds, state-listed plant species, and other 

wildlife of conservation concern. 

4. Maintain and/or improve early successional and shrubland habitat. 

5. Improve efficiency of grassland management practices in achieving objectives. 

6.  Adapt management practices such as timing of mowing and herbicide use to reduce hazards 

for pollinator populations. 

7. Maintain and/or enhance aesthetics of the cultural landscape of World’s End. 

8.  Provide opportunities for engagement and outreach with the public to increase awareness and 

understanding of the benefits of healthy pollinator populations. 
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Existing Management Practices: Field Units (see Appendix 1 for NRCS Field Unit Designations) 



World’s End Pollinator Habitat Enhancement Plan 

8 
 

Existing Management Practices 

Location Field 
Unit 

Land 
Use Crops and Management Practices 

Pine Hill 

PiH-1 Protected Brush Management (314) - mowed in June and late September; 
aeration every 2 - 3 years to relieve compaction from event parking 

 PiH-2 Protected Brush Management (314) - mowed in late September 

PiH-3 Protected Brush Management (314) - mowed in late September 

PiH-4 Protected Brush Management (314) - mowed in early May 

Planter’s 
Hill 

PH-1 Crop High quality hay harvested 2x - 3x / year 

PH-2 Crop Brush Management (314) - hay harvested after July 15 

PH-3 Protected Brush Management (314) - mowed every 2 - 3 years 

PH-4A  Crop High quality hay harvested 2x - 3x / year 

PH-4B Protected Brush Management (314) - mowed in early October 

PH-5 Protected Brush Management (314) - mowed in late September 

PH-6 Protected Brush Management (314) - mowed in late September 

World’s 
End 

(inner) 

WEi-1 Crop Hay harvested after July 15 

WEi-2 Protected Brush Management (314) - mowed in early May 

WEi-3 Protected Brush Management (314) - mowed every 2 - 3 years 

WEi-4 Protected Brush Management (314) - mowed every 2 - 3 years 

WEi-5 Protected Brush Management (314) - mowed in late September / early October 

WEi-6 Protected Brush Management (314) - mowed in late September / early October 

 
World’s 

End 
(outer) 

 
 

WEo-1 Crop High quality hay harvested 2x - 3x / year 

WEo-2 Crop High quality hay harvested 2x - 3x / year 

Damde 
Meadow

 

DM-1 Protected Brush Management (314) - mowed in early May 
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Resource Inventory Map - Wetlands
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Resource Inventory Map - Priority Habitat
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Resource Inventory Map – Weir River Area of Critical Environmental Concern
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Wetlands                                    

The field units covered by this plan are primarily located outside of areas regulated under the 

Massachusetts Wetlands Protection Act.  However, intertidal wetlands surround the property, 

and most low-lying coastal areas are inundated with the semidiurnal tides of Boston Harbor.  

Several field units are located adjacent to areas of tidal wetlands.  The edges of these field units 

often contain a unique mix of plant species, including species typically found in the margins of 

freshwater, brackish, and saltwater wetlands, as well as species typical of other managed 

grasslands on the property.  

Priority Habitat                           

Priority Habitat is regulated by the Massachusetts Natural Heritage and Endangered Species 

Program (NHESP).  Portions of several field units adjacent to areas of salt marsh and brackish 

marsh are designated as Priority Habitat, most likely due to the presence of prairie cordgrass 

(Spartina pectinata).  Prairie cordgrass is not a rare plant, but it is the larval host plant for the 

cordgrass borer (Photedes inops), a moth listed as a species of Special Concern by NHESP. 

Weir River Area of Critical Environmental Concern            

Areas of Critical Environmental Concern (ACEC) are places in Massachusetts that receive 

special recognition because of the quality, uniqueness, and significance of their natural 

resources.  The primary resources that motivated the designation of the Weir River ACEC are 

large areas of salt marsh and significant habitat for anadromous fish, shellfish, migratory and 

breeding birds. The Weir River ACEC covers portions of World’s End that are hydrological 

connected to the Weir River Estuary, including the low-lying areas of several field units.  In 

addition, this ACEC designation protects wetland resources that mitigate flooding from coastal 

storms and anticipated sea level rise. 
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Soils Map – World’s End (see Appendix 2 for NRCS Soils Map, Soil Report, and Ecological Site Map) 
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Soils Map – World’s End Field Units
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Soils Map – World’s End - Drainage
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Soils Map – World’s End Field Units - Drainage
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Soils Description 

World’s End is comprised of four drumlins – glacier-formed, asymmetrical, smooth-sloped hills 

of till.  The field units covered in this plan are located on these drumlins and their soils are 

primarily derived from glacial till, consisting of well-drained to moderately well-drained loams, 

silt loams, and sandy loams with varying amounts of embedded stones and gravel.  Newport and 

Pittstown loams are the most common soils, together comprising approximately 97% of the field 

units.  Both Newport and Pittstown loam soils are considered suitable for agricultural use such 

hay and pasture. 

While most soils at World’s End were formed as glacial deposits, other factors have also 

influenced soils, including past land use, marine-deposition (by tides and currents), and 

histosolic (peat-building) processes.  Beaches consist of coarse sand, cobble, and boulders. Soils 

in marshes and other wetlands consist of peats, muck, and mucky peats.  Disturbed soils that 

have been covered or filled in are located at the south of the property near the dam at the 

entrance to Damde Meadows and at the bar connecting the northern drumlins (known as World’s 

End) to the Planter’s Hill drumlin.  Rocky Neck and the forested areas to the north and east of 

Damde Meadows consist largely of bedrock outcrops. 

*See Appendix 2 for NRCS Soil Maps and NRCS Ecological Site Map. 
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Location Field 
Unit 

Land 
Use 

Acres 
(GIS) Conservation Target and/or Management Goal 

Pine Hill 

PiH-1 Protected 3.6 Native Pollinator Habitat 

PiH-2 Protected 3.7 Native Pollinator Habitat 

PiH-3 Protected 3.3 Native Pollinator Habitat  

PiH-4 Protected 4.4 Native Pollinator Habitat with Warm Season 
Grasses; Winter Habitat  

Planter’s 
Hill 

PH-1 Crop 6.4 High Quality Hay 

PH-2 Crop 17.1 Grassland Bird Habitat and Hay 

PH-3 Protected 2.8 Early Successional Habitat 

PH-4A  Crop 6.4 High Quality Hay 

PH-4B Protected 6.6 Native Pollinator Habitat with Shrub Component 

PH-5 Protected 2.2 Native Pollinator Habitat 

PH-6 Protected 4.2 Native Pollinator Habitat 

World’s 
End 

(inner) 

WEi-1 Crop 8.5 Grassland Bird Habitat and Hay 

WEi-2 Protected 9.2 Native Pollinator Habitat with Shrub Component 
and Warm Season Grasses; Winter Habitat  

WEi-3 Protected 1.3 Early Successional Habitat  

WEi-4 Protected 0.4 Early Successional Habitat  

WEi-5 Protected 0.9 Native Pollinator Habitat 

WEi-6 Protected 1.3 Native Pollinator Habitat 

 
World’s 

End 
(outer) 

 
 

WEo-
1 Crop 8.5 High Quality Hay 

WEo-
2 Crop 5.5 High Quality Hay 

Damde 
Meadow

 

DM-1 Protected 1.3 Native Pollinator Habitat with Warm Season 
Grasses; Winter Habitat 

Total Acres of Potential 
Pollinator Habitat: 97.6 * includes all areas covered in this plan 
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Vegetation and Land Use
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Existing Conditions, Vegetation, and Management Options                                           

Enhancement of pollinator habitat is a priority across all field units at World’s End.  However, 

other management goals and conservation targets are also important and must be considered 

when evaluating options for managing pollinator habitat.  Below is a brief summary of 

management objectives and conservation targets for existing field units and how these 

objectives/targets impact current availability of pollinator habitat.  

High Quality Hayfields (PH-1, PH-4A, WEo-1, WEo-2)                                   

Four fields are managed with a goal of maintaining high quality hayfields.  These fields range in 

size from 5.5 acres to 8.5 acres, totaling approximately 26.7 acres.  Fields managed for high 

quality hay are harvested two to three times per year and are largely dominated by a mix of non-

native cool season grass species, such as orchard grass (Dactylis glomerata), Kentucky bluegrass 

(Poa pratensis), red-top (Agrostis gigantea), and sweet vernal grass (Anthoxanthum odoratum). 

Although hayfields are largely dominated by non-native species, this type of grassland provides 

valuable habitat for several native grassland nesting birds.  However, management for high 

quality hay may limit some of the potential grassland bird habitat.  Maintaining an agricultural 

landscape at World’s End contributes to the overall scenic and historical value of the property. 

Pollinator habitat within fields managed for high quality hay at World’s End is variable and 

influenced by the location of the hayfield.  In general, hayfields located along the perimeter of 

the property have a more diverse assemblage of native flora along their edges compared to 

hayfields that are surrounded by tree-lined avenues.  For example, the northern edge of PH-4A, 

located adjacent to the Weir River, contains more pollinator habit than PH-1, which is 

completely surrounded by roads. 

Most hayfields at World’s End are deficient in legumes, which limits both the productivity of the 

hay crop and the quality of pollinator habitat in these fields.  Non-native invasive species, 

including black swallowwort (Cynanchum louiseae), Asiatic bittersweet (Celastrus orbiculatus), 

multiflora rose (Rosa multiflora), Morrow’s honeysuckle (Lonicera morrowii), field scabiosa 

(Knautia arvensis), and cypress spurge (Euphorbia cyparissias) are present within hayfields in 

varying amounts and negatively impact both hay quality and pollinator habitat.   
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Interseeding native legumes and other forbs within harvested areas is one option for improving 

both the quality of hay and availability of pollinator habitat in hayfields.  An additional option 

for improving pollinator habitat of hayfields is to increase the availability of native flowering 

plants along the edge of the fields.  This can be achieved through planting hedgerows with 

species beneficial to pollinators along the edges of fields, especially where fields are bordered by 

roads.  Another management option is take advantage of existing pollinator habitat along riparian 

and woodland edges.  Existing pollinator habitat in potential “hedgerow” areas can be improved 

by removing non-native tree species like Norway maple (Acer platanoides) and sycamore maple 

(Acer pseudoplatanus) and planting a mix of native flowering shrubs and herbaceous plants. 

Fields Managed for Grassland Birds and Hay (PH-2, WEi-1)                                         

Two fields are managed with a primary objective of maintaining grassland bird habitat.  Totaling 

approximately 25.7 acres, these fields include WEi-1 (8.5 acres) and PH-2 (17.1 acres), the 

largest field unit at World’s End.  Fields managed for grassland bird habitat are harvested 

annually for hay after July 15.   

Fields managed for grassland birds at World’s End are similar to fields managed for hay in that 

they are largely dominated by non-native cool season grass species.  However, in contrast to 

fields managed primarily for high quality hay, fields managed for grassland birds are harvested 

PH-4A hayfield on left; potential pollinator 

“hedgerow” area on right along Weir River 
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only one time per year after grassland nesting birds have fledged.  The most common grassland 

nesting bird at World’s End is bobolink, listed under the Massachusetts State Wildlife Action 

Plan (SWAP) as a Species of Greatest Conservation Need (SGCN).  Bobolinks prefer cool-

season grasslands typical of hayfields and meadows.  In addition to providing valuable habitat, 

maintaining the agricultural landscape at World’s End contributes to the overall scenic and 

historical value of the property. 

Pollinator habitat within fields managed for grassland birds at World’s End is variable.  

Compared to fields managed for high quality hay, there is higher species diversity within the 

fields managed for grassland bird habitat.  However, many non-native invasive species are 

present, such as black swallowwort, Asiatic bittersweet, multiflora rose, Morrow’s honeysuckle, 

and cypress spurge.  Both fields are surrounded by roads, limiting the abundance of pollinator 

species that are found along the edge of fields at other locations at World’s End. 

 

Non-native invasive species negatively impact both hay quality and pollinator habitat.  In 

addition, many of these non-native species are woody plants that have the potential to 

aggressively invade and alter the species composition of the grassland areas.  Growing season 

herbicide treatment may be needed to control invasive vines and shrubs within hayfields, but all 

treatments should be coordinated as part of an Integrated Pest Management Plan (IPM). 

Bittersweet aggressively invades field 

managed for grassland birds and hay 
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Fields Managed for Native Pollinator Habitat (PiH-1, 2, 3; PH-4B, 5, 6; WEi-5, 6)           

Eleven fields are managed primarily for native pollinator habitat.  These fields range in size from 

1.3 acres to 9.2 acres, totaling approximately 40.6 acres.  Fields managed for native pollinator 

habitat are mowed annually, and the timing of current mowing practices is based on the desired 

composition of grass species.  Fields that are managed for native warm season grasses and winter 

habitat are mowed in the spring, while fields managed for cool season grasses are mowed in the 

fall.  In fields where maintaining a shrub component is desirable, mowing is conducted during 

the dormant season, either later in the fall or earlier in the spring. 

Warm season grasses are a conservation target for fields WEi-2, PiH-4, and DM-1.  Native warm 

season grasses at World’s End include species such as little bluestem (Schizachyrium scoparium) 

and switchgrass (Panicum virgatum).  However, native warm season grasses are present only as 

smaller patches within these fields.  Most fields remain largely dominated by a mix of non-native 

cool season grass species.   

 

In contrast to non-native cool season grasses that form dense layers of thatch, native warm 

season grasses grow as bunchgrasses interspersed with areas of bare ground and other plants.  

This difference in habitat structure is important because the interstitial spaces within native warm 

season grasslands provide more suitable habitat for native grassland birds, such as savannah 

Field managed for native pollinator habitat with 

little bluestem in foreground at left; goldenrods 

and cool season grasses in background  
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sparrows, grasshopper sparrows, and eastern meadowlarks.  However, the small size of these 

fields and fragmentation by roads and forested areas may limit habitat for grassland birds. 

Native bunch-forming grasses are also important for their role in improving pollinator habitat.  

Open areas in between grass clumps provide habitat for wildflowers that are a major source of 

nectar and pollen for native pollinators.  In addition, exposed areas of bare soil in between 

bunchgrasses provide access to crucial habitat for the majority of native bees that nest 

underground.    

Native warm season grasses are not currently a large component of the grasslands at World’s 

End, but there are management options available that could assist with their establishment.  The 

timing of mowing can be adjusted, with spring mowing favoring warm season grasses.  In 

addition, prescribed fire can be used to promote both warm season grasses and native forbs in 

fields managed for native pollinator habitat.  Timing of prescribed fire has a large influence on 

the effect of the treatment, with fire in the spring promoting growth of warm season grasses and 

fire in the fall promoting growth of native forbs.  There are also mechanical treatment options, 

such as removing thatch, that could be applied to areas of cool season grasses to improve habitat 

structure and availability for pollinators.  

 

Field managed for native pollinator habitat; abundant 

nectar sources season are available, but thatch from 

cool season grasses limits nesting opportunities 
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Existing pollinator habitat value is high in some field units due to the presence of particular 

assemblages of native forb species, such as milkweeds (Asclepias spp.), goldenrods (Solidago 

spp., Euthamia spp. etc.), and several other aster species (Symphiotrichum spp., Eurybia spp., 

etc.).  These species bloom late in the growing season when many other sources of nectar and 

pollen have diminished, and they are known for attracting a high number of beneficial insect 

pollinators.  Showy goldenrod (Solidago speciosa), an uncommon species listed on NHESP’s 

non-regulatory Plant Watch List, is one example of a notable species of high pollinator value at 

World’s End. 

In addition to the habitat found within fields managed for native pollinators, these fields also 

provide sources of pollen and nectar for beneficial pollinating insects in adjacent fields managed 

for high quality hay and grassland birds.  Fields managed for native pollinators are distributed 

throughout the World’s End property, allowing them to fulfill a role similar to hedgerows by 

providing pollinator habitat not otherwise available in adjacent fields.  One of the advantages of 

current grassland management practices at World’s End is that fields with different management 

goals form a mosaic of different habitat types containing different types of floral resources.  For 

example, hayfields can incorporate clovers (Trifolium spp.) that bloom early in the growing 

season, while adjacent fields contain goldenrods and asters that bloom later in the growing 

season, and early successional fields can provide floral resources from native shrub species that 

are not found within grasslands. 

Nesting habitat for pollinators varies by field location, with fields located along the border with 

woodland and riparian areas providing more nesting opportunities than fields surrounded by 

roads.  Dead woody material and shrubs for wood nesting bees are especially prevalent along the 

edges of PH-4B and DM-1 due to their location adjacent to Damde Meadows.  Restoration of the 

Damde Meadows salt marsh increased tidal flow, killing mature trees and increased the 

availability of nesting habitat for wood nesting bees.  Anticipated climate change and associated 

sea level rise may increase habitat for some pollinators in fields adjacent to coastal wetlands by 

providing disturbances that favor native species and abundant dead wood.  However, non-native 

invasive species such as common reed (Phragmites australis) and broad-leaved pepperweed 

(Lepidium latifolium) have the potential to invade these coastal areas and limit the habitat value 

for pollinators. 
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Species diversity is generally higher in fields managed for native pollinators, but the presence of 

non-native invasive species negatively impacts the quality of pollinator habitat in these fields.  In 

addition to many of the same invasive species found in hayfields, fields managed for native 

pollinators are also impacted by reed canary grass (Phalaris arundinacea), spotted knapweed 

(Centaurea stoebe), and porcelain-berry (Ampelopsis glandulosa).  Other non-native species that 

were introduced to World’s End as formal tree plantings, such as European turkey oak (Quercus 

cerris) and English oak (Quercus robur), also pose a concern due to their presence as seedlings 

within these fields and their ability to alter the composition of grasslands. 

Fields Managed for Early Successional Habitat (PH-3, WEi-3, WEi-4)                            

Three fields are managed primarily for early successional habitat.  These fields range in size 

from 0.4 acres to 2.8 acres, totaling approximately 4.6 acres.  Fields managed for early 

successional habitat are mowed every 2 - 3 years to maintain them as open habitat for a variety 

of grasses, forbs, and shrubs.   

In contrast to areas maintained as grasslands, these areas include a larger proportion of woody 

shrubs and tree seedlings, while also including a variety of grasses and forbs.  Mowing is 

conducted to prevent succession into forest that would otherwise occur if undisturbed.  Most of 

these fields were previously mowed on an annual basis and have yet to develop dense shrub 

Invasive common reed invades pollinator habitat 

in field adjacent to Damde Meadows  
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layers, although some of these fields do include scattered trees and shrubs.  Timing of future 

mowing should be determined by the need to either limit or encourage shrub growth.  Mowing 

during the growing season will inhibit the growth of woody plants, while mowing during the 

dormant season will encourage the growth of woody plants. 

The structure of pollinator habitat in early successional areas will develop over time, but early 

and aggressive treatment of non-native invasive species may be needed in order to favor a 

desirable mix of native grasses, forbs, and flowering shrubs.  In addition to invasive species 

found in other grassland areas, fields managed for early successional habitat are also impacted by 

the presence of Japanese barberry (Berberis thunbergii) and garlic mustard (Alliaria petiolata). 

  

Due to their proximity to fields managed for hay or grassland bird habitat, these early 

successional areas can serve a role similar to hedgerows for pollinators, providing a higher 

diversity of flowering shrubs and other nectar and pollen sources that are not available within 

adjacent fields.  Early successional fields often have areas of undisturbed soil that can increase 

nesting opportunities for ground nesting bees.  Early successional fields with native woody 

plants, especially those with pithy stems such as Rubus spp, Rhus spp. and Sambucus spp., 

provide nesting opportunities for wood nesting bees.  Habitat for pollinators can be improved by 

Edge of early successional field; dead wood 

and undisturbed soil provide nesting habitat  
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removing non-native overstory trees such as Norway maple within and adjacent to early 

successional fields. 

Areas Not Covered by this Plan                  

Pollinator habitat at World’s End is not limited to areas managed as grasslands.  Oak-hickory 

forest, maritime juniper woodland/shrubland, shrub swamp, and coastal areas all have unique 

plant communities that contribute to the overall pollinator diversity of the property.  Woodlands 

and shrublands at Rocky Neck are especially important because they contain native shrubs with 

high pollinator habitat value like blueberries (Vaccinium spp.), huckleberries (Gaylussacia spp.), 

and shadbush (Amelanchier spp.)   

Forested areas at World’s End provide a mix of native tree species, including red maple (Acer 

rubrum), black gum (Nyssa sylvatica), basswood (Tilia americana), black cherry (Prunus 

serotina), tulip (Liriodendron tulipifera), hickories (Carya spp.) and oaks (Quercus spp.).  All of 

these tree species provide important sources of nectar and pollen for native pollinators, as well as 

suitable nesting habitat.  Riparian areas, including coastal upland/wetland transition zones, often 

have diverse assemblages of native species that provide important sources of nectar and pollen 

for native pollinators.   

Management of grasslands and early successional areas can be combined with management of 

other plant communities at World’s End to enhance pollinator habitat throughout the property.   

Assessment of pollinator habitat in riparian areas could be incorporated into planning for climate 

change and associated sea level rise.  Developing a forest management plan with the 

enhancement of pollinator habitat as a management objective could provide guidance for the 

sustainable management of forested areas.     
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Desired Future Conditions 

Goal Desired Future Conditions 

1. The plant species composition benefits a diverse pollinator community, including at 

least 9 species of flowering plants, three of which are in bloom at any one time during 

the early, mid, and late periods of the growing season.  

2. Abundant nesting habitat is available for bees, lepidoptera, and other beneficial 

pollinating insects, including areas with bare soil for ground nesting bees, areas with 

dead wood for wood nesting bees, and a mosaic of native grasslands and shrublands. 

3. Minimal weed competition in fields managed for high quality hay. 

4. Grassland habitat is suitable for grassland nesting birds, state-listed species, and other 

wildlife of conservation concern. 

5.  Scenic cultural landscape with opportunities for engagement with the public.   

 

Recommended Conservation Practices 

• See Appendix 3 - Recommended NRCS Conservation Practices 

• See Appendix 4 - Conservation Practice Implementation Timing 

• See attached NRCS Conservation Practice Job Sheets 

 

 

 



Appendix 1: Field Unit Designations and Acres 

Location Field Unit 
(Trustees) 

Field Unit 
(NRCS) 

Land Use 
(NRCS) 

Acres 
(GIS) 

Damde Meadows DM-1 Field 99 Crop 1.3 

Planter's Hill PH-1 Field 6 Crop 6.4 

Planter's Hill PH-2 Field 5 Protected 17.1 

Planter's Hill PH-3 Field 13 Protected 2.8 

Planter's Hill PH-4A  Field 4 Crop 6.4 

Planter's Hill PH-4B Field 11 Protected 6.6 

Planter's Hill PH-5 Field 11 Protected 2.2 

Planter's Hill PH-6 Field 10 Protected 4.2 

Pine Hill PiH-1 Field 12 Protected 3.6 

Pine Hill PiH-2 Field 7 Protected 3.7 

Pine Hill PiH-3 Field 7 Protected 3.3 

Pine Hill PiH-4 Field 10 Protected 4.4 

World's End (inner) WEi-1 Field 3 Crop 8.5 

World's End (inner) WEi-2 Field 1c Protected 9.2 

World's End (inner) WEi-3 Field 8 Protected 1.3 

World's End (inner) WEi-4 Field 8b Protected 0.4 

World's End (inner) WEi-5 Field 9a Protected 0.9 

World's End (inner) WEi-6 Field 9b Protected 1.3 

World's End (outer) WEo-1 Field 2 Crop 8.5 

World's End (outer) WEo-2 Field 1 Crop 5.5 
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MAP LEGEND MAP INFORMATION

Area of Interest (AOI)
Area of Interest (AOI)

Soils
Soil Map Unit Polygons

Soil Map Unit Lines

Soil Map Unit Points

Special Point Features
Blowout

Borrow Pit

Clay Spot

Closed Depression

Gravel Pit

Gravelly Spot

Landfill

Lava Flow

Marsh or swamp

Mine or Quarry

Miscellaneous Water

Perennial Water

Rock Outcrop

Saline Spot

Sandy Spot

Severely Eroded Spot

Sinkhole

Slide or Slip

Sodic Spot

Spoil Area

Stony Spot

Very Stony Spot

Wet Spot

Other

Special Line Features

Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Background
Aerial Photography

The soil surveys that comprise your AOI were mapped at 
1:12,000.

Please rely on the bar scale on each map sheet for map 
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL: 
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator 
projection, which preserves direction and shape but distorts 
distance and area. A projection that preserves area, such as the 
Albers equal-area conic projection, should be used if more 
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as 
of the version date(s) listed below.

Soil Survey Area: Plymouth County, Massachusetts
Survey Area Data: Version 11, Sep 7, 2018

Soil map units are labeled (as space allows) for map scales 
1:50,000 or larger.

Date(s) aerial images were photographed: Aug 10, 2014—Aug 
25, 2014

The orthophoto or other base map on which the soil lines were 
compiled and digitized probably differs from the background 
imagery displayed on these maps. As a result, some minor 
shifting of map unit boundaries may be evident.

Soil Map—Plymouth County, Massachusetts
(World's End Pollinator Habitat Enhancement Plan)

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

9/24/2019
Page 2 of 4



Map Unit Legend

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

1 Water 0.6 0.2%

51A Swansea muck, 0 to 1 percent 
slopes

1.4 0.5%

53A Freetown muck, ponded, 0 to 1 
percent slopes

2.9 1.1%

66A Ipswich - Pawcatuck - 
Matunuck complex, 0 to 2 
percent slopes, very 
frequently flooded

6.4 2.3%

71A Ridgebury fine sandy loam, 0 
to 3 percent slopes, 
extremely stony

7.9 2.9%

71B Ridgebury fine sandy loam, 3 
to 8 percent slopes, 
extremely stony

2.8 1.0%

110C Canton-Chatfield-Rock outcrop 
complex, 8 to 15 percent 
slopes, very stony

45.5 16.6%

110E Canton-Chatfield-Rock outcrop 
complex, 15 to 35 percent 
slopes, very stony

8.1 3.0%

221B Eldridge fine sandy loam, 3 to 
8 percent slopes

2.0 0.7%

260B Sudbury fine sandy loam, 3 to 
8 percent slopes

0.8 0.3%

325C Newport loam, 8 to 15 percent 
slopes

88.0 32.2%

325E Newport loam, 15 to 35 
percent slopes

26.1 9.6%

326E Newport loam, 15 to 35 
percent slopes, very stony

12.1 4.4%

345B Pittstown loam, 3 to 8 percent 
slopes

36.1 13.2%

346B Pittstown loam, 3 to 8 percent 
slopes, very stony

7.7 2.8%

607 Water, saline 10.2 3.7%

608 Water, ocean 8.8 3.2%

610 Beaches, sandy 2.2 0.8%

635C Canton - Urban land - Rock 
outcrop complex, 3 to 15 
percent slopes

0.8 0.3%

655A Udorthents, wet substratum, 0 
to 3 percent slopes

0.8 0.3%

708A Beaches, tidal flats 2.3 0.8%

Totals for Area of Interest 273.5 100.0%

Soil Map—Plymouth County, Massachusetts World's End Pollinator Habitat 
Enhancement Plan

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

9/24/2019
Page 3 of 4
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MAP LEGEND MAP INFORMATION

Area of Interest (AOI)
Area of Interest (AOI)

Soils
Soil Map Unit Polygons

Soil Map Unit Lines

Soil Map Unit Points

Special Point Features
Blowout

Borrow Pit

Clay Spot

Closed Depression

Gravel Pit

Gravelly Spot

Landfill

Lava Flow

Marsh or swamp

Mine or Quarry

Miscellaneous Water

Perennial Water

Rock Outcrop

Saline Spot

Sandy Spot

Severely Eroded Spot

Sinkhole

Slide or Slip

Sodic Spot

Spoil Area

Stony Spot

Very Stony Spot

Wet Spot

Other

Special Line Features

Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Background
Aerial Photography

The soil surveys that comprise your AOI were mapped at 
1:12,000.

Please rely on the bar scale on each map sheet for map 
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL: 
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator 
projection, which preserves direction and shape but distorts 
distance and area. A projection that preserves area, such as the 
Albers equal-area conic projection, should be used if more 
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as 
of the version date(s) listed below.

Soil Survey Area: Plymouth County, Massachusetts
Survey Area Data: Version 12, Sep 12, 2019

Soil map units are labeled (as space allows) for map scales 
1:50,000 or larger.

Date(s) aerial images were photographed: Aug 10, 2014—Aug 
25, 2014

The orthophoto or other base map on which the soil lines were 
compiled and digitized probably differs from the background 
imagery displayed on these maps. As a result, some minor 
shifting of map unit boundaries may be evident.

Soil Map—Plymouth County, Massachusetts
(World's End Pollinator Enhancement Plan - Field Units)

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

10/3/2019
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Map Unit Legend

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

51A Swansea muck, 0 to 1 percent 
slopes

0.3 0.3%

66A Ipswich - Pawcatuck - 
Matunuck complex, 0 to 2 
percent slopes, very 
frequently flooded

0.1 0.1%

71A Ridgebury fine sandy loam, 0 
to 3 percent slopes, 
extremely stony

0.5 0.5%

71B Ridgebury fine sandy loam, 3 
to 8 percent slopes, 
extremely stony

0.2 0.2%

110C Canton-Chatfield-Rock outcrop 
complex, 8 to 15 percent 
slopes, very stony

0.3 0.3%

110E Canton-Chatfield-Rock outcrop 
complex, 15 to 35 percent 
slopes, very stony

0.0 0.0%

221B Eldridge fine sandy loam, 3 to 
8 percent slopes

0.8 0.8%

325C Newport loam, 8 to 15 percent 
slopes

56.5 57.9%

325E Newport loam, 15 to 35 
percent slopes

12.0 12.3%

326E Newport loam, 15 to 35 
percent slopes, very stony

2.7 2.7%

345B Pittstown loam, 3 to 8 percent 
slopes

22.6 23.1%

346B Pittstown loam, 3 to 8 percent 
slopes, very stony

1.0 1.0%

608 Water, ocean 0.7 0.7%

610 Beaches, sand 0.1 0.1%

Totals for Area of Interest 97.6 100.0%

Soil Map—Plymouth County, Massachusetts World's End Pollinator Enhancement 
Plan - Field Units

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

10/3/2019
Page 3 of 3



All Ecological Sites -- Rangeland—Plymouth County, Massachusetts
(World's End Pollinator Habitat Enhancement Plan)

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

10/3/2019
Page 1 of 6

46
80

00
0

46
80

20
0

46
80

40
0

46
80

60
0

46
80

80
0

46
81

00
0

46
81

20
0

46
81

40
0

46
81

60
0

46
81

80
0

46
82

00
0

46
80

00
0

46
80

20
0

46
80

40
0

46
80

60
0

46
80

80
0

46
81

00
0

46
81

20
0

46
81

40
0

46
81

60
0

46
81

80
0

46
82

00
0

344500 344700 344900 345100 345300 345500 345700 345900 346100

344500 344700 344900 345100 345300 345500 345700 345900

42°  16' 32'' N
70

° 
 5

3'
 9

'' W
42°  16' 32'' N

70
° 
 5

1'
 5

7'
' W

42°  15' 22'' N

70
° 
 5

3'
 9

'' W

42°  15' 22'' N

70
° 
 5

1'
 5

7'
' W

N

Map projection: Web Mercator   Corner coordinates: WGS84   Edge tics: UTM Zone 19N WGS84
0 500 1000 2000 3000

Feet
0 150 300 600 900

Meters
Map Scale: 1:10,600 if printed on A portrait (8.5" x 11") sheet.



MAP LEGEND MAP INFORMATION

Area of Interest (AOI)
Area of Interest (AOI)

Soils
Soil Rating Polygons

R144AY001CT

Not rated or not available

Soil Rating Lines
R144AY001CT

Not rated or not available

Soil Rating Points
R144AY001CT

Not rated or not available

Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Background
Aerial Photography

The soil surveys that comprise your AOI were mapped at 
1:12,000.

Please rely on the bar scale on each map sheet for map 
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL: 
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator 
projection, which preserves direction and shape but distorts 
distance and area. A projection that preserves area, such as the 
Albers equal-area conic projection, should be used if more 
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as 
of the version date(s) listed below.

Soil Survey Area: Plymouth County, Massachusetts
Survey Area Data: Version 12, Sep 12, 2019

Soil map units are labeled (as space allows) for map scales 
1:50,000 or larger.

Date(s) aerial images were photographed: Aug 10, 2014—Aug 
25, 2014

The orthophoto or other base map on which the soil lines were 
compiled and digitized probably differs from the background 
imagery displayed on these maps. As a result, some minor 
shifting of map unit boundaries may be evident.
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All Ecological Sites — Rangeland

Map unit symbol Map unit name Component name 
(percent)

Ecological site Acres in AOI Percent of AOI

1 Water Water (98%) 0.6 0.2%

Freetown (1%)

Swansea (1%)

51A Swansea muck, 0 to 
1 percent slopes

Swansea (80%) 1.4 0.5%

Freetown (10%)

Scarboro (5%)

Whitman (5%)

53A Freetown muck, 
ponded, 0 to 1 
percent slopes

Freetown, ponded 
(85%)

2.9 1.1%

Scarboro (5%)

Swansea, ponded 
(5%)

Whitman, ponded 
(5%)

66A Ipswich - 
Pawcatuck - 
Matunuck 
complex, 0 to 2 
percent slopes, 
very frequently 
flooded

Ipswich (50%) R144AY001CT — 
Tidal Salt Low 
Marsh mesic very 
frequently flooded

6.4 2.3%

R144AY002CT — 
Tidal Salt High 
Marsh mesic very 
frequently flooded

Pawcatuck (25%) R144AY001CT — 
Tidal Salt Low 
Marsh mesic very 
frequently flooded

R144AY002CT — 
Tidal Salt High 
Marsh mesic very 
frequently flooded

Matunuck (15%) R144AY001CT — 
Tidal Salt Low 
Marsh mesic very 
frequently flooded

R144AY002CT — 
Tidal Salt High 
Marsh mesic very 
frequently flooded

Hooksan (5%)

Succotash (5%)

71A Ridgebury fine 
sandy loam, 0 to 

Ridgebury, 
extremely stony 
(85%)

7.9 2.9%

All Ecological Sites -- Rangeland—Plymouth County, Massachusetts World's End Pollinator Habitat 
Enhancement Plan

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

10/3/2019
Page 3 of 6



Map unit symbol Map unit name Component name 
(percent)

Ecological site Acres in AOI Percent of AOI

3 percent slopes, 
extremely stony

Whitman, extremely 
stony (7%)

Woodbridge, 
extremely stony 
(7%)

Paxton, extremely 
stony (1%)

71B Ridgebury fine 
sandy loam, 3 to 
8 percent slopes, 
extremely stony

Ridgebury, 
extremely stony 
(80%)

2.8 1.0%

Woodbridge, 
extremely stony 
(10%)

Whitman, extremely 
stony (8%)

Paxton, extremely 
stony (2%)

110C Canton-Chatfield-
Rock outcrop 
complex, 8 to 15 
percent slopes, 
very stony

Canton, very stony 
(40%)

45.5 16.6%

Chatfield, very 
stony (25%)

Rock outcrop (20%)

Newfields, very 
stony (10%)

Hollis, very stony 
(5%)

110E Canton-Chatfield-
Rock outcrop 
complex, 15 to 35 
percent slopes, 
very stony

Canton, very stony 
(40%)

8.1 3.0%

Chatfield, very 
stony (25%)

Rock outcrop (20%)

Hollis, very stony 
(10%)

Newfields, very 
stony (5%)

221B Eldridge fine sandy 
loam, 3 to 8 
percent slopes

Eldridge (85%) 2.0 0.7%

Squamscott (5%)

Hinesburg (4%)

Deerfield (3%)

Scio (3%)

260B Sudbury fine sandy 
loam, 3 to 8 
percent slopes

Sudbury (80%) 0.8 0.3%

Deerfield (5%)

Merrimac (5%)

Scarboro (5%)

Massasoit (3%)

All Ecological Sites -- Rangeland—Plymouth County, Massachusetts World's End Pollinator Habitat 
Enhancement Plan

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

10/3/2019
Page 4 of 6



Map unit symbol Map unit name Component name 
(percent)

Ecological site Acres in AOI Percent of AOI

Mashpee (2%)

325C Newport loam, 8 to 
15 percent slopes

Newport (80%) 88.0 32.2%

Pittstown (8%)

Montauk (5%)

Paxton (5%)

Woodbridge (2%)

325E Newport loam, 15 to 
35 percent slopes

Newport (80%) 26.2 9.6%

Paxton (10%)

Montauk (5%)

Pittstown (5%)

326E Newport loam, 15 to 
35 percent 
slopes, very stony

Newport, very stony 
(80%)

12.1 4.4%

Paxton, very stony 
(10%)

Montauk, very stony 
(5%)

Pittstown, very 
stony (5%)

345B Pittstown loam, 3 to 
8 percent slopes

Pittstown (80%) 36.1 13.2%

Newport (5%)

Ridgebury (5%)

Scituate (5%)

Woodbridge (5%)

346B Pittstown loam, 3 to 
8 percent slopes, 
very stony

Pittstown, very 
stony (80%)

7.7 2.8%

Newport, very stony 
(5%)

Ridgebury, 
extremely stony 
(5%)

Scituate, very stony 
(5%)

Woodbridge, very 
stony (5%)

607 Water, saline Water, saline (95%) 10.2 3.7%

Beaches, sandy 
surface (5%)

608 Water, ocean Water, ocean (95%) 8.8 3.2%

Beaches, sandy 
(5%)

610 Beaches, sand Beaches, sandy 
surface (90%)

2.2 0.8%

All Ecological Sites -- Rangeland—Plymouth County, Massachusetts World's End Pollinator Habitat 
Enhancement Plan

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

10/3/2019
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Map unit symbol Map unit name Component name 
(percent)

Ecological site Acres in AOI Percent of AOI

Beaches, cobbly 
surface (8%)

Beaches, bouldery 
surface (2%)

635C Canton - Urban land 
- Rock outcrop 
complex, 3 to 15 
percent slopes

Canton (35%) 0.8 0.3%

Rock outcrop (30%)

Urban land (25%)

Gloucester (5%)

Udorthents, loamy 
(5%)

655A Udorthents, wet 
substratum, 0 to 3 
percent slopes

Udorthents, wet 
substratum (85%)

0.8 0.3%

Udipsamments 
(5%)

Udipsamments, wet 
substratum (5%)

Udorthents, loamy 
(5%)

752 Beaches, boulders, 
tidal flats

Beaches, bouldery 
surface, tidal flat 
(90%)

2.3 0.8%

Water (5%)

Beaches, cobbly 
surface (3%)

Beaches, sandy 
surface (2%)

Totals for Area of Interest 273.5 100.0%

All Ecological Sites -- Rangeland—Plymouth County, Massachusetts World's End Pollinator Habitat 
Enhancement Plan

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey
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Appendix 3 - Recommended  NRCS Conservation Practices

Field 
Unit

Acres 
(GIS)

Proposed Management

B
rush M

anagem
ent (314)

C
onservation C

over (327)

Forage and B
iom

ass Planting (512)

Integrated Pest M
angem

ent (114)

Prescribed B
urning (338)                                                                                             

Prescribed B
urning Plan (112)

C
ritical A

rea Planting (342)

Field B
order (386)

R
iparian H

erbaceous C
over (390)

R
iparian Forest B

uffer (391)

H
edgerow

 Planting (422)

Tree/Shrub Establishm
ent (612)

U
pland W

ildlife
H

abitat M
anagm

ent (645)

Early Successional
H

abitat D
evelopm

ent (647)

Forest Stand Im
provem

ent (666)                
Forest M

anagem
ent Plan (106)

DM-1 1.3 Mowed annually in early May X X X X X X X X X X
PH-1 6.4 Hay harvested 2x-3x / year X X X X X X X X X
PH-2 17.1 Augmentation with native plants; hay harvested after July 15 X X X X X X X X X
PH-3 2.8 Herbicide treatment; mowing every 2-3 years X X X X X X X X

PH-4A 6.4 Hay harvested 2x-3x / year X X X X X X X X X
PH-4B 6.6 Herbicide treatment; augmentation with native plants; mowing in early October X X X X X X X X X X X
PH-5 2.2 Herbicide treatment; augmentation with native plants; mowed annually in late September X X X X X X X X X
PH-6 4.2 Mowed annually in late September X X X X X X X X
PiH-1 3.6 Herbicide treatment; augmentation with native plants; aeration; mowed annually in June or late September X X X X X X X X X
PiH-2 3.7 Herbicide treatment; augmentation with native plants; mowed annually in late September X X X X X X X X X
PiH-3 3.3 Herbicide treatment; augmentation with native plants; mowed annually in late September X X X X X X X X X
PiH-4 4.4 Herbicide treatment; augmentation with native plants; mowed annually in early May X X X X X X X X X
WEi-1 8.5 Hay harvested after July 15 X X X X X X X X X
WEi-2 9.2 Mowed annually in early May X X X X X X X X X
WEi-3 1.3 Herbicide treatment; augmentation with native plants; mowing every 2-3 years X X X X X X X X X
WEi-4 0.4 Herbicide treatment; augmentation with native plants; mowing every 2-3 years X X X X X X X X X
WEi-5 0.9 Augmentation with native plants; mowed in late September/early October X X X X X X X X X
WEi-6 1.3 Herbicide treatment; augmentation with native plants; mowed in late September/early October X X X X X X X X X
WEo-1 8.5 Hay harvested 2x-3x / year X X X X X X X X X
WEo-2 5.5 Hay harvested 2x-3x / year X X X X X X X X X

Forest and Riparian Areas Not Covered By This Plan X X X X X

NOTE:
Conservation Practices in Bold are recommended at this time and Job Sheets for these practices are included in this plan.
Other practices listed should be considered in future planning and Job Sheets have been provided to the client.

Recommended Conservation Practices

Appendix 3 - Recommended NRCS Conservation Practices



Field 314 - selective herbicide 
boom spray (acres)

314 - selective herbicide 
spot treatment (acres) 314 Implementation

327 - non-selective 
herbicide strip 

treatment and planting 
(acres)

327 Implementation 512 Implementation

PH-3 (Field 13) 2.8 2020
PH-6 (Field 10) 4.2 2020
PH-2 (Field 5) 17.1 2020 2021
WEo-1 (Field 2) e 2.5 2020 2021
WEo-2 (Field 1) e 2.9 2020 2021
WEi-2 (Field 1c) s 4.6 2020 4.6 2020
WEi-3 (Field 8) s 0.7 2020 0.7 2020
PH-1 (Field 6) 6.4 2021 2022
PH-4A (Field 4) 6.4 2021 2022
WEi-1 (Field 3) 8.5 2021 2022
PH-5 (Field 11) s 1.1 2021 1.1 2021
PiH-2 (Field 7) s 1.9 2021 1.9 2021
PiH-4 (Field 10) s 2.2 2021 2.2 2021
WEi-5 (Field 9a) s 0.4 2021 0.4 2021
DM-1 (Field 99) s 0.6 2021 0.6 2021
PH-4B (Field 11) s 3.3 2022 3.3 2022
PiH-1 (Field 12) s 1.8 2022 1.8 2022
PiH-3 (Field 7) s 1.7 2022 1.7 2022
WEi-4 (Field 8b) s 0.2 2022 0.2 2022
WEi-6 (Field 9b) s 0.6 2022 0.6 2022

Appendix 4 - Conservation Practice Implementation Timing
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Brush Management—Code 314 
Massachusetts Brush Management Job Sheet 
Client: The Trustees of Reservations  Farm #: 2040 Tract #: 2155 

Planned By: Joel Carlson and Alex Etkind Date: 12/23/19 

 

DEFINITION 
Brush management is the 
removal, reduction, or 
manipulation of woody plants. 

 
CONDITIONS WHERE PRACTICE APPLIES 
This practice may be used on 
pasture, forestland, or wildlife 
land where removal or 
reduction of woody vegetation 
is desired. 
 

SPECIFICATIONS 
Before starting a brush control treatment, it is important to identify the plants 
targeted for control and any non-target plants that you want to maintain and 
enhance. It is important to understand the life cycles of both types of plants and to 
time the treatment of the targeted plants when they are most vulnerable. When 
possible, try to avoid treatments when non- target plants could be impacted. The 
references section of this job sheet contains references that can be used to 
identify invasive plants and provides treatment recommendations. 

 
MANAGEMENT METHODS 
Methods used to accomplish control of the target species will include mechanical, 
chemical, biological or a combination of these methods. 
 
Chemical 
When using chemical control, spot treatment methods should be used whenever 
feasible to apply herbicides. Success depends on applying the right herbicide at the 
correct rate when weather conditions are favorable and when the species to be 
controlled is weakest. Some examples of chemical treatments are stump 
treatment, foliar application, and basal bark treatment. Chemicals for the control 
of invasive species, approved by MA Dept. of Agricultural Resources, can be found 
here:  http://www.mass.gov/eea/agencies/agr/pesticides/rights-of-way-sensitive-
area-materials-list.html  Obtain the names of chemicals to be used so that WIN-PST 
analysis can be completed. 

http://www.mass.gov/eea/agencies/agr/pesticides/rights-of-way-sensitive-area-materials-list.html
http://www.mass.gov/eea/agencies/agr/pesticides/rights-of-way-sensitive-area-materials-list.html
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Mechanical 
Manually or mechanically removing brush species can be successful if done repeatedly 
over the growing season and over multiple years. Brushy species tend to re-sprout, 
and follow- up treatments will be necessary. Some examples of 
manual/mechanical methods are hand pulling, repeated cutting, and girdling. 
Properly dispose of invasive species materials after treatment to prevent reseeding 
or spread to new areas. 

 
Biological 
Biological control refers to the use of animals, fungi or diseases to control invasive 
populations. Control organisms usually come from the native range of the target species, 
and require a period of study to ensure that they will remain specific to the target 
population, and will not harm native species, crops, or other ornamental species. They 
require both federal and state permits for their use. 

 
Grazing animals can also be utilized as biological control agents. Because grazing will only 
impact above ground vegetation, it will likely take multiple treatments to fully manage 
unwanted species. A grazing plan that includes stocking rates, residency period, and the 
grazing species will be required. 

 
OPERATION AND MAINTENANCE 

• Brush management practices shall be applied using approved materials and 
procedures. Operations will comply with all local, state, and federal laws 
and ordinances. 

• If using herbicides, keep records of all applications including plants/areas treated, 
amounts and types of herbicides used, and dates of application. This information 
will be important in evaluating the project’s success, improving methodology, and 
identifying mistakes. 

• Following the initial application, some regrowth, re-sprouting, or re-occurrence 
of brush should be expected.  Evaluate the level of regrowth after sufficient time 
has passed to monitor the situation and gather reliable data.  Length of the 
evaluation period will depend on the woody species present.  Spot treatment of 
individual plants or areas should be completed as needed while woody 
vegetation is small and most vulnerable to desired treatment procedures. 

 
Invasive Plant Disposal Guides are available on the web site of the Connecticut Invasive Plant Working Group 
› University of Connecticut 
Invasive Plant List (list of evaluated species, including definitions and criteria for evaluation) for 
Massachusetts: 
http://www.massnrc.org/mipag/docs/MIPAG_FINDINGS_FINAL_042005.pdf 

 

Weed Science publications | Integrated Pest and Crop Management from the University of Wisconsin, provide control 
recommendations for a variety of invasive species. 

http://www.massnrc.org/mipag/docs/MIPAG_FINDINGS_FINAL_042005.pdf
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Massachusetts Brush Management Job Sheet 
Purpose: (check all that apply) 

 X Restore/create the desired plant community  X Maintain, modify or enhance fish and wildlife 
habitat 

  Manage fuel loads to achieve desired 
conditions 

 X Improve forage accessibility, quality and quantity 
for livestock 

 X Restore desired vegetative cover to protect 
soils, control erosion, reduce sediment, 
improve water quality and enhance stream 
flow 

 X Pervasive plant species are controlled to a desired 
level of treatment that will ultimately contribute to 
creation or maintenance of an ecological site 
description “steady state,” addressing the need for 
forage, wildlife habitat, and/or water quality. 

 

First Treatment - Targeted Woody Species, Densities, Treatment Method   

Tract 2155 
Field  

Ac. Targeted Species 
Current 
density 
(%) 

Planned 
post-treat-

ment 
density (%) 

Method, (e.g., 
mechanical, 
chemical or 
biological) 

Scenario 
(if 
contracti
ble) 

PH-3 (Field 13) 2.8 bittersweet, multiflora rose, crabapple 10 % < 5% chemical 2020 

PH-6 (Field 10) 4.2 bittersweet, multiflora rose 25 % < 5 % chemical 2020 

PH-2 (Field 5) 17.1 multiflora rose, honeysuckle, bittersweet 10 % < 5 % chemical 2020 

WEo-1 (Field 2) e 2.5 bittersweet, multiflora rose 5 % < 5 % chemical 2020 

WEo-2 (Field 1) e 2.9 bittersweet, multiflora rose 5 % < 5 % chemical 2020 

WEi-2 (Field 1c) s 4.6 bittersweet, multiflora rose, honeysuckle 20 % < 5 % chemical 2020 

WEi-3 (Field 8) s 0.7 bittersweet, multiflora rose, barberry 50 % < 5 % chemical 2020 

PH-1 (Field 6) 6.4 multiflora rose, bittersweet 5 % < 5 % chemical 2021 

PH-4A (Field 4) 6.4 bittersweet 5 % < 5 % chemical 2021 

WEi-1 (Field 3) 8.5 bittersweet, multiflora rose 5 % < 5 % chemical 2021 

PH-5 (Field 11) s 1.1 bittersweet, multiflora rose 40 % < 5 % chemical 2021 

PiH-2 (Field 7) s 1.9 bittersweet, multiflora rose, honeysuckle 25 % < 5% chemical 2021 

PiH-4 (Field 10) s 2.2 bittersweet, multiflora rose 30 % < 5% chemical 2021 

WEi-5 (Field 9a) s 0.4 bittersweet, multiflora rose, English oak 10 % < 5% chemical 2021 

DM-1 (Field 99) s 0.6 bittersweet, multiflora rose, glossy buckthorn 25 % < 5% chemical 2021 

PH-4B (Field 11) s 3.3 multiflora rose, bittersweet 25 % < 5% chemical 2022 

PiH-1 (Field 12) s 1.8 bittersweet, multiflora rose, honeysuckle 20 % < 5% chemical 2022 

PiH-3 (Field 7) s 1.7 bittersweet, multiflora rose 40 % < 5% chemical 2022 

WEi-4 (Field 8b) s 0.2 bittersweet, multiflora rose, honeysuckle, barberry 50 % < 5% chemical 2022 

WEi-6 (Field 9b) s 0.6 bittersweet, multiflora rose, honeysuckle, porcelain-
berry 35 % < 5% chemical 2022 

Note: e = edge treatment only; s = spot treatment only 
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Mechanical Treatment Methods and Plan 

Types of equipment to be 
used: 

 NA 

Planned treatment period:  NA 

Instructions/precautions:  NA 

Treatment techniques or 
procedures to be followed: 

 NA 

Chemical Treatment Methods and Plans – Apply products per label instructions and rates 
Planned herbicide(s):  Selective herbicide foliar boom spray:  

 Garlon 3A (Triclopyr 44.4%) 
 
 Selective herbicide foliar spot treatment:  
 Garlon 3A + Escort XP (60% Metsulfuron methyl) 
 
 WINPST hazard ratings: Groundwater: V (Very Low) Surface Water: L (Low) and V (Very Low) 

Mitigation Techniques (where 
WIN-PST ratings “extra high”, 
“high”, or “intermediate”: 

 All WIN-PST Ratings:  L (Low) or V (Very Low) 

Planned treatment period: 2020 – 2022, with follow-up monitoring and treatment as needed. 

Application techniques or 
procedures to be followed: 

Foliar application via selective herbicide boom spray and spot treatment 

Biological Treatment Methods and Plan 
Biological agent or grazing 
animal to be used: 

 NA 

Timing, frequency and 
duration of grazing: 

 NA 

Instructions/precautions:  NA 
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Second Treatment Needed to Meet the Intent of the Practice (only if needed) 

Tract, Field Acres Targeted Species 

Expected 
Pre- 
density 
(%) * 

Planned 
post- 
treat-
ment 

density 
(%) 

Method, (e.g., 
mechanical, 
chemical or 
biological) 

Scenario (if 
contractible) 

*Follow up treatment as needed on all fields listed above 

              

              

              

*Provide additional details on the method, such as timing, foliar vs cut-stump, WIN-PST rating, etc…Also, use this 
section to describe the status of the invasive plant population in the second treatment year, prior to the second 
treatment.  

 
 

Third Treatment Needed to Meet the Intent of the Practice (only if needed) 

Tract, Field Acres Targeted Species 

Expected 
Pre- 
density 
(%) * 

Planned 
post- 
treat-
ment 

density 
(%) 

Method, (e.g., 
mechanical, 
chemical or 
biological) 

Scenario (if 
contractible) 

 *Follow up treatment as needed on all fields listed above 

              

              

              

 
*Provide additional details on the method, such as timing, foliar vs cut-stump, WIN-PST rating, etc…Also, use this 
section to describe the status of the invasive plant population prior to the third treatment.  
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Monitoring Plan 

Planned Monitoring Period:  2020  indefinitely 

Procedure to be followed:  Record presence/absence of target species and estimate percent cover 

Frequency of monitoring:  Annually or as needed 

 
MAP:  Attach a map showing the location of the proposed practice and practice components.  
[See Attached Map] 

 
RECORD OF COMPLETION FOR ALL APPLICABLE YEARS AND CHECK OUT CERTIFICATION (as-built notes can be made 
on the planned sections above): 
 

Tract, Field Acres Date Completed 
by Client 

Date 
Inspected Inspector Notes  

            

            

            

            

      

      

      

      

      

      

      

 

Attach implementation map and photos.   
 

The United States Department of Agriculture (USDA) prohibits discrimination in its programs on the basis of race, color, national origin, sex, religion, 
age, disability, political beliefs and marital or familial status.  (Not all prohibited bases apply to all programs.) Persons with disabilities who require 
alternative means for communication program information (Braille, large print, audiotape, etc.) should contact the USDA Office of Communications 
(202) 720-2791. 
 
To file a complaint of discrimination write USDA, Director, Office of Civil Rights, Room 326-W, Whitten Building, 14th and Independence Avenue, 
SW, Washington, DC 20250-9410 or call (202) 720-5964 (voice or TDD). USDA is an equal opportunity provider and employer. 
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Conservation Cover - 327 
Massachusetts Pollinator Planting Job Sheet 
Client: Farm #: Tract #: 

Planned By: Date: 

DEFINITION 
Establish and maintain permanent vegetative cover, 
with a focus on native species, to create flower-rich 
forage habitat (primarily offering nectar and pollen) 
for native bees, honey bees, and other pollinators. 

WHERE USED 
This activity applies on lands requiring permanent 
protective cover that are adjacent to or within 1,500 
feet of a farm field, are being converted from 
agricultural production or suited for permanent 
pollinator and beneficial insect habitat.  Examples of 
appropriate locations include farm field borders, 
cranberry bog margins, roadsides, and unproductive 
farm plots, such as upland habitats, forest edges, sand 
pits, steep slopes, or wetland margins. For information about temporary pollinator habitat, please 
consult Insectary Strips, Massachusetts Guide (forthcoming 2016). 

ESTABLISHMENT SPECIFICATIONS 
Site Selection 
Although larger areas of habitat (1/2 acre or more) will provide resources to support more 
pollinators, flower-rich habitat can be created in small patches or strips (greater than 325 ft2) and 
still provide benefits for pollinators.  When identifying planting sites, habitat patches that are 
bigger, closer together (less than 100 ft apart), or interconnected will support more abundant 
populations of pollinators than small, isolated, or fragmented patches.  The risk of pesticide 
(especially insecticide) drift needs to be assessed for all locations proposed for pollinator 
conservation cover.  Habitat plantings should be protected or prevented from being exposed to 
insecticides, including some insecticides approved for use on certified organic farms, including 
Pyrethrin and Spinosad. If insecticide spraying is to occur, then it is critical that the pollinator 
planting area is outside of the crop area and protected from drift by a buffer of at least 30 feet.  If 
crop areas are treated with nitroguanidine neonicotinoid insecticides, such as clothianidin, 
dinotefuran, imidacloprid, or thiamethoxam, then a buffer of 120 feet is recommended.  If planting 
sites were treated or polluted with nitroguanidine neonicotinoids within the past three years, then 
conservation cover plantings for pollinators are not recommended. 

Site Preparation 
Controlling weeds prior to planting wildflowers is critical for ensuring project success. Once cool-
season grasses or broadleaf perennial weeds overtake a wildflower planting there are few control 
options other than hand weeding or spot spraying, or starting over.  Competition control is a site-
preparation process that may require a year or more of effort prior to planting.  Control should 
focus on the eliminations of perennial weeds and will be done according to the Establishment Plan. 

Photo: Eric Mader, The Xerces Society
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Seed Mixture 
The species and seeding rates will be according to the Establishment Plan.  For spring-seeding or if 
soil erosion is a concern, an annual rye or oat nurse crop should be used during the first growing 
season.  Oats should be seeded at 40lbs/acre; annual rye should be seeded at 4lbs/acre.  Seed tags 
and other information may be requested by the NRCS representative to verify contract compliance. 

Soil Amendments 
Most native forbs and grasses tolerate low pH and nutrient conditions; therefore, with the 
exception of lime, soil amendments are not typically planned for pollinator plantings.  If a recent 
soil test indicates lime is needed, adhere to the following:  If the pH is below 5.0, lime can be applied 
to achieve a pH of 5.5 to 6.5. If lime is to be incorporated, then applications should occur during the 
beginning of the weed abatement process. If lime will not be incorporated, apply at least 1 year 
prior to seeding.  Surface applications shall not exceed 1.5 tons/acre and no more than 2 
applications should be applied in any year.  

Seedbed Preparation and Seeding 
A clean, firm, and smooth seedbed is important when seeding wildflowers because it helps conserve 
moisture and ensures good seed-to-soil contact.  As a general rule, a seedbed is firm when an adult’s 
footprint is no more than ½ inch deep.  To avoid bringing additional weed seeds to the surface, do 
not disturb soils more than 1 inch deep when preparing the seedbed.  

Wildflower seed should be hand or mechanically broadcast or sown with a native seed drill 
operated by an experienced technician.  Standard row crop planters (e.g., corn seed drills) may 
place wildflower seed too deep and are not recommended.  An inert-carrier or bulking-agent is 
recommended when sowing seed mixes to ensure even rates of seed flow and provide visual 
estimates of seed coverage.  Broadcast seed should be mixed at 1:4 seed to carrier and divided into 
two or more batches, which are perpendicularly sown.  Appropriate carriers include any inert 
material such as clean sand, sawdust, cornmeal, or vermiculite.  Seedbeds should be rolled with a 
culti-packer or turf-roller after sowing. 

Planting Dates 
There are three periods in which wildflowers can be seeded: spring, late summer, and a dormant 
seeding.  Spring seedings usually have more annual weeds (e.g. cool season grasses) and will 
require a strict mowing regime during establishment.  Late summer seedings are performed when 
days are shortening and heavy dew is typical.  The exact date for late summer seedings is weather 
and soil-moisture dependent, but typically would occur in mid-August and no later than mid-
September.   Moisture conditions are considered ideal if the soil can be rolled into a ball by hand 
and the ball breaks easily when dropped.  Late summer seedings should not be done on soils 
subject to frost heaving.  Late summer seedings should be accompanied by a nurse crop to prevent 
seed predation, while reducing soil erosion and surface runoff.  Dormant seedings (i.e., late fall 
before snow fall and after first hard frost of 27 °F or -3 °C) are most recommended for establishing 
native forbs, but may pose challenges due to erratic weather conditions in Massachusetts during 
that time of year.  Refer to the Establishment Plan for the recommended planting period. 

Weed Control during Establishment 
In the first few years after seed germination, it is critical that the seedlings do not get shaded out by 
weeds, that annual weeds are not allowed to set seed, and that perennial weeds are controlled.  
Follow the recommended weed control in the Establishment Plan.  
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OPERATION AND MAINTENANCE 
Site disturbance  
Minimizing disturbance within pollinator plantings creates conditions that are favorable for the 
development of nesting opportunities for bumble bees and other ground nesting bees.  However, to 
maintain the open, sunny nature of the habitat, mowing or burning will be necessary on an 
infrequent basis. 

Habitats dominated by wildflowers and grasses must be managed over time to maintain early 
successional characteristics.  Typical management tools/techniques include mowing or burning. 
Site management should be rotationally performed on a fraction (1/3 or less) of the site each year 
to reduce habitat disturbance.  If mowing is used, then all equipment must be clean and free of 
weed seed prior to use. The habitat should be routinely monitored for weeds and managed 
accordingly. 

SAMPLE SEED MIXES  
Sample seed mixes are shown below.  All sample species are known to provide floral rewards for 
pollinators.  Other seed mixes may be acceptable with approval by NRCS prior to planting. If species 
are unavailable, then substitutions may be acceptable, but must be approved by NRCS.  To calculate 
seeding rates, use the Massachusetts Pollinator Seed Rate Calculator, available online. 

Table 1: Sample Dry Site Pollinator Mix. *Non-native to Massachusetts 

Species % in Mix Bloom Color & Period 
Early Mid Late 

Aquilegia canadensis (eastern columbine) 2 
Baptisia australis (blue false indigo)* 0.5 
Baptisia tinctoria (horseflyweed) 0.4 
Lupinus perennis (sundial lupine) 0.1 
Penstemon digitalis (tall white beard tongue) 12 
Tradescantia ohioensis (Ohio spiderwort) 2 
Zizia aurea (golden Alexanders) 2 
Asclepias syriaca (common milkweed) 1 
Asclepias tuberosa (butterfly milkweed) 1 
Chamaecrista fasciculata (partridge pea) 4 
Echinacea purpurea (purple coneflower)* 4 
Coreopsis lanceolata (lance-leaf coreopsis)* 2 
Coreopsis tinctoria (plains coreopsis)* 2 
Gaillardia aristata (blanketflower)* 1 
Liatris spicata (Rough blazing star)* 2 
Monarda fistulosa (wild bergamot) 7 
Monarda punctata (dotted mint) 7 
Pycnanthemum virginianum (Virginia mountain-mint) 6 
Rudbeckia hirta (black-eyed Susan) 7 
Solidago juncea (early goldenrod) 5 
Euthamia caroliniana (slender goldentop) 5 
Helianthus maximiliani (Maxmillian sunflower)* 2 
Symphyotrichum laeve (smooth aster) 4 
Symphyotrichum pilosum (frost aster) 5 
Solidago nemoralis (gray goldenrod) 6 
Schizachyrium scoparium (little bluestem) 10 
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Table 2: Sample Dry, Sandy Site Pollinator Mix. *Non-native to Massachusetts 

Species % in Mix Bloom Color & Period 
Early Mid Late 

Aquilegia canadensis (eastern columbine) 2 
Baptisia australis (blue false indigo)* 0.5 
Baptisia tinctoria (horseflyweed) 0.3 
Lupinus perennis (sundial lupine) 0.2 
Penstemon digitalis (tall white beard tongue) 12 
Asclepias syriaca (common milkweed) 1 
Asclepias tuberosa (butterfly milkweed) 1 
Chamaecrista fasciculata (partridge pea) 4 
Coreopsis lanceolata (lance-leaf coreopsis)* 3 
Coreopsis tinctoria (plains coreopsis)* 2 
Gaillardia aristata (blanketflower)* 2 
Liatris spicata (Rough blazing star)* 2 
Lotus corniculatus (bird’s-foot trefoil)* 3 
Monarda fistulosa (wild bergamot) 7 
Monarda punctata (dotted mint) 7 
Pycnanthemum virginianum (Virginia mountain-mint) 6 
Rudbeckia hirta (black-eyed Susan) 6 
Solidago juncea (early goldenrod) 6 
Desmodium canadense (showy tick trefoil) 2 
Euthamia caroliniana (slender goldentop) 5 
Helianthus maximiliani (Maxmillian sunflower)* 2 
Symphyotrichum laeve (smooth aster) 6 
Symphyotrichum pilosum (frost aster) 6 
Solidago nemoralis (gray goldenrod) 6 
Eragrostis spectabilis (purple lovegrass) 10 

Table 3: Wet Site Pollinator Mix. *Non-native to Massachusetts 

Species % in Mix Bloom Color & period 
Early Mid Late 

Baptisia australis (blue false indigo)* 0.5 
Penstemon digitalis (tall white beard tongue)  12 
Polygonum pensylvanicum (Pennsylvania smartweed) 5 
Tradescantia ohioensis (Ohio spiderwort) 2 
Zizia aurea (golden Alexanders) 2 
Asclepias incarnata (swamp milkweed) 2 
Bidens cernua (nodding beggartick) 3 
Chelone glabra (turtlehead) 2 
Eupatorium perfoliatum (boneset) 1 
Eutrochium fistulosum (hollow Joe-Pye weed) 1 
Eutrochium maculatum (spotted Joe-Pye weed) 1 
Eutrochium purpureum (purple Joe-Pye weed) 2 
Lobelia cardinalis (cardinal flower) 3 
Monarda fistulosa (wild bergamot) 7 
Pycnanthemum tenuifolium (narrow mountain-mint) 6 
Verbena hastata (blue vervain)  7 
Helenium autumnale (common sneezeweed) 6 
Solidago patula (rough leaved goldenrod) 7.5 
Symphyotrichum novae-angliae (New England aster) 5 
Symphyotrichum novi-belgii (Yew York aster) 5 
Symphyotrichum puniceum (purple-stem aster) 5 
Vernonia noveboracensis (New York ironweed) 5 
Andropogon gerardii (big bluestem) 10 
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Massachusetts Pollinator Planting Job Sheet
ESTABLISHMENT PLAN 

Purpose (check all that apply)   

 Reduce soil erosion and sedimentation    Improve water quality  Improve air quality 
 Enhance wildlife habitat        Improve soil quality       Manage plant pests  

 Site Preparation Before Planting (check current condition and prep method) 
Current Condition Method 

 Cropped – very low weed 
pressure 

 Mid-May: Cultivate. 
 Late May: Surface harrow. Sow buckwheat at 70 lb per acre (broadcast) or

50 lb per acre (drilled). 
 Early July: Mow and remove buckwheat debris (e.g. with a York rake) 6

weeks after sowing and reseed buckwheat a few days later. 
 Late Summer to Late Fall: Mow and rake or harrow to prepare a clean 

seedbed, sow wildflower mix, and roll seedbed. Do not disturb the soil. 
 Recently cropped- 

medium to high weed 
pressure , especially cool-
season grasses and annual or 
perennial forbs 

 Fall: Apply non-selective herbicide. 
 Mid-May:  Mow site as short as possible and remove clippings.  Apply non-

selective herbicide when weeds grow to 3-4 inches. 
 Summer: Repeat above step each time plants grow to 3-4 inches.  Do not 

allow annuals to flower. 
 Late Summer or Late Fall:  Rake or harrow to remove residue and stubble

and prepare a clean seedbed, sow wildflower mix, and roll seedbed. Do
not disturb the soil. 

 Mid-May:  Mow site as short as possible and remove clippings.  Apply non-
selective herbicide when weeds grow to 3-4 inches. 

 Summer: Repeat above step each time plants grow to 3-4 inches.  Do not 
allow annuals to flower. 

 Late Summer or Late Fall:  Prepare a clean seedbed, sow wildflower mix, 
and roll seedbed. 

 Mid-May – Yr 1: Cultivate. 
 Late May – Yr 1: Surface harrow. Sow buckwheat at 70 lb per acre

(broadcast) or 50 lb per acre (drilled). 
 Early July – Yr 1: Disk buckwheat 6 weeks after sowing (do not disk more

than 1 inch deep) and reseed a few days later. 
 Late Summer – Early Fall – Yr 1: Disk buckwheat.  Sow winter cover crop

(e.g. oats by August 30 or annual rye by October 1). 
 Mid_May – Yr 2: Cultivate.
 Late May – Yr 2: Surface harrow.  Sow buckwheat at 70 lb per acre

(broadcast) or 50 lb per acre (drilled). 
 Early July – Yr 2: Disk buckwheat 6 weeks after sowing (do not disk more

than 1 inch deep) and reseed a few days later. 
 Late Summer or Late Fall – Year 2: Prepare a clean seedbed, sow

wildflower mix, and roll seedbed. 
Additional Specifications: 

Amended Method and Dates:

Mid-May:
- Mow as short as possible
- Apply non-selective herbicide
when weeds grow to 3 - 4 ''

Summer:
- Repeat above steps each time
weeds grow to 3 -4 ''

Late Fall:
- Plant with native seed drill

- This practice will be implemented in combination with  327 - Native Grass Planting.
- Species lists for two potential seed mixes are attached, including both native grasses and pollinator plantings
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Seed Mixes (check appropriate mix) 

Dry Site (refer to Table 1)   Dry, Sandy Site (refer to Table 2)  Wet Site (refer to Table 3) 

Additional Specifications:  
1. Any changes to proposed seed mixes must be approved by NRCS prior to planting. 
2. Due to yearly changes in seed availability, some species may not be available.  If the seed mix needs to 

be altered, then the following guidelines shall be applied to every mix:
• A minimum of 1 non aggressive, native bunch grass and 12 flowering forbs shall be

planted.  Grasses shall comprise <10% volume of the seed mix 
• At least 3 species from each bloom group (i.e., early, mid, late) will be included in the seed

mix
• The final combined seeding rate for all species will not be < 30 PLS per square foot 
• No more than 15% volume of the seed mix can be of species considered non-native in MA 
• Locally or regionally invasive or noxious species must not be selected 

 Nurse Crop – Use a nurse crop of   at a rate of   lb/ac at the time of planting for erosion control or weed 
suppression. 

The basic formula to calculate PLS is:  
Percent PLS = (% purity x % germination) ÷ 100   (% purity  and % germination come from the seed tag label) 

   For example: (90% purity x 90% germination) ÷ 100 = 81% PLS  
The formula to calculate the bulk seed per acre is:    Bulk seed/ac = PLS/ac rate recommendation ÷ (PLS % ÷ 100) 

 Planting Equipment (check equipment needed) 
 Native seed drill 

Broadcast seeder – For small or fluffy seed, mix filler 
with the seed for even distribution. NOTE: If mix will 
be broadcast, then increase rates by 30% 
Any of the above 

Planting Method (check planting method) 
No-till planting into residue or clean seed bed. 
Broadcast seeding. Broadcast onto a firm, clean 
seedbed and incorporate seed using a rake, drag, 
roller, etc. 

Planting Dates (check planting date) 
 Spring  Late summer (generally mid-August to no 

later than September 15th) 
 Dormant season (i.e., after first 

hard frost of 27 °F/ -3 °C) 

Weed Control During Establishment  
First and Second Growing Seasons after Seeding 
 Monitor the site for site for undesirable woody plants, herbaceous weeds, and invasive species.  Mow the

planting area as needed during the first growing season post-planting to ensure that annual weeds are kept 
below 10 inches and to keep them from producing seeds.  The mower should be set at a height of 6 to 8 
inches.  Any wildlife nesting season restrictions do not apply during the establishment period. 

 Perennial weeds should be treated through spot spraying and/or hand weeding. 

Pollinator plantings will comprise > 30 PLS per square foot.  However, because this planting is being done 
in combination with Native Grass Planting there will be > 10% volume of grasses. 
A strip planting method will be used for erosion control, with 18' wide strips of conservation cover of 
native grasses and pollinator plantings alternating with 18' wide strips of existing vegetation that will be 
spot treated with herbicide to control invasive plant species.

[See attached seed mixes including both native warm season grasses and pollinator plantings]

*A nurse crop is not required due to potential competition with seedlings for sunlight and 
resources.  A strip planting method will be used for erosion control.
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Provide a map (may be attached) showing the location of the proposed practice and practice components.  
Scale 1"=________ ft. (NA indicates sketch not to scale: grid size=1/2" by 1/2") [See attached map]

RESOURCES FOR MORE INFORMATION 
Salon P.R and C.F. Miller, 2012. A Guide to Conservation Plantings on Critical Areas for the Northeast, USDA, 
NRCS, Big Flats Plant Materials Center, Corning, NY http://www.plant-
materials.nrcs.usda.gov/pubs/nypmspu11417.pdf 

The Xerces Society for Invertebrate Conservation – Pollinator Conservation The Xerces Society » Pollinator 
Conservation 

RECORD OF COMPLETION AND CHECK OUT CERTIFICATION: 
Treated Acres: Date Completed by 

Client: 
Date Inspected: Inspector: 

Notes: 

The United States Department of Agriculture (USDA) prohibits discrimination in its programs on the basis of race, color, national origin, 
sex, religion, age, disability, political beliefs and marital or familial status.  (Not all prohibited bases apply to all programs.) Persons with 
disabilities who require alternative means for communication program information (Braille, large print, audiotape, etc.) should contact 
the USDA Office of Communications (202) 720-2791. 

To file a complaint of discrimination write USDA, Director, Office of Civil Rights, Room 326-W, Whitten Building, 14th and Independence 
Avenue, SW, Washington, DC 20250-9410 or call (202) 720-5964 (voice or TDD). USDA is an equal opportunity provider and employer. 

http://www.plant-materials.nrcs.usda.gov/pubs/nypmspu11417.pdf
http://www.plant-materials.nrcs.usda.gov/pubs/nypmspu11417.pdf
http://www.xerces.org/pollinator-conservation
http://www.xerces.org/pollinator-conservation
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Conservation Cover - 327 
Massachusetts Native  Grass Planting Job Sheet 
Client: Farm #: Tract #: 

Planned By: Date: 

DEFINITION 
Establish and maintain permanent vegetative 
cover.  

WHERE USED 
This practice applies on land needing 
permanent vegetative cover.  This practice 
does not apply to plantings for forage 
production or to critical area plantings. 

INTRODUCTION 
Native grasses are those species that were indigenous to the northeast at the time of European 
settlement.  The native grasses can be divided into two main categories: warm season and cool 
season.  Cool season grasses produce most of their growth during the spring and late fall when the 
soil and air temperatures are cooler.  Conversely, the warm season grasses produce most of their 
growth during the warmest months of the year, mid-June through early September, and most warm 
season grasses typically grow best on deep, well drained soils.   

Native grasses can be planted to reduce soil erosion and sedimentation, improve water quality, and 
provide wildlife habitat. Stiff-stemmed, warm-season grasses can serve as barriers to erosion, and 
can trap sediments. Native grasses with a bunch-type growth form provide nesting habitat and 
cover for birds, mammals, and beneficial insects including bumble bees and ground beetles. For 
more information about beetle banks, linear mounds planted with native warm-season bunch 
grasses, please consult Beetle Banks, Massachusetts Guide (forthcoming 2016). 

Establishment requirements for native grasses are significant and stands usually take 2 to 3 years 
to become fully established. During that time, weeds can be a major problem and they must be 
controlled. Sites with existing vegetation or weed problems will also require up to one year or more 
of site preparation prior to planting, usually consisting of herbicide treatment and/or cultivation.  

Forbs and legumes can be planted in combination with native grasses to provide sources of food, 
including seeds, insects, and wildflower pollen and nectar.  

ESTABLISHMENT SPECIFICATIONS 

Site Preparation 
Controlling weeds prior to planting native grasses is critical for ensuring project success. Once 
introduced grasses or broadleaf perennial weeds overtake a native planting there are few control 
options other than hand weeding or spot spraying, or starting over.  Competition control is a site-
preparation process that may require a year or more of effort prior to planting.  Control should 
focus on the elimination of perennial weeds and will be done according to the Establishment Plan. 
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Seed Mixture 
The species and seeding rates will be according to the Establishment Plan.  If erosion is a concern, 
an oat nurse crop should be used but should not exceed 20 lbs/acre.  Seed tags and other 
information may be requested by the NRCS representative to verify contract compliance. 

Soil Amendments 
Most native grasses tolerate low pH and nutrient conditions; therefore, soil amendments are not 
typically planned for native grass plantings.  Therefore, with the exception of lime, soil amendments 
are not typically planned for native grass plantings.  If a recent soil test indicates lime is needed, 
adhere to the following: 

• If the pH is below 5.0, lime can be applied to achieve a pH of 5.5 to 6.5. If lime is to be
incorporated, then applications should occur during the beginning of the weed abatement
process. If lime will not be incorporated, apply at least 1 year prior to seeding.  Surface
applications shall not exceed 1.5 tons/acre and no more than 2 applications should be
applied in any year.

• Phosphorus (P2O5) and potassium (K2O) should only be applied if a soil test indicated that
these nutrients are in the low range.

• Nitrogen fertilizer should not be applied as it will promote weed growth.

Seedbed Preparation and Seeding 
A clean, firm, and smooth seedbed is important when seeding native grasses because it helps 
conserve moisture and ensures good seed-to-soil contact.  As a general rule, a seedbed is firm when 
an adult’s footprint is no more than ½ inch deep.  To avoid bringing additional weed seeds to the 
surface, do not disturb soils more than 1 inch deep when preparing the seedbed.  

Native grass seed should be hand or mechanically broadcast or sown with a native seed drill 
operated by an experienced technician.  Standard row crop planters (e.g., corn seed drills) may 
place native grass seed too deep and are not recommended.  An inert-carrier or bulking-agent is 
recommended when sowing seed mixes to ensure even rates of seed flow and provide visual 
estimates of seed coverage.  Broadcast seed should be mixed at 1:4 seed to carrier and divided into 
two or more batches, which are perpendicularly sown.  Appropriate carriers include any inert 
material such as clean sand, sawdust, cornmeal, or vermiculite.  Seedbeds should be rolled with a 
culti-packer or turf-roller after sowing. 

Planting Dates 
Native grasses should be seeded when soil moisture and temperature conditions are optimal for 
germination.  Moisture conditions are considered ideal if the soil can be readily formed into a ball in 
the palm of the hand and the ball breaks easily when dropped. For native grasses the optimal time 
is usually late spring.  Dormant seeding (i.e., late fall before snow fall and after first hard frost of 27 
°F or -3 °C) can successfully establishing native grasses, but may pose challenges due to erratic 
weather conditions in Massachusetts during that time of year. Recommended planting dates are 
shown on the Establishment Plan, but the date ranges can vary depending on the local climate and 
from year to year. 

Weed Control during Establishment 
In the first few years after seed germination, it is critical that the seedlings do not get shaded out by 
weeds, that annual weeds are not allowed to set seed, and that perennial weeds are controlled.  
Follow the recommended weed control in the Establishment Plan.  
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OPERATION AND MAINTENANCE  
Native grass stands require periodic maintenance to maintain stand vigor, control invasive weeds, 
and prevent succession of woody vegetation. The type and frequency of maintenance will vary 
depending on the purpose of the planting; however, basic maintenance activities include the following: 

Control of Woody Growth 
Woody growth can be controlled with mowing or prescribed burning every 3 to 4 years. Prescribed 
burning, if feasible, is the most effective.  If mowing is used, do not mow shorter than 6 inches and 
remove the cuttings if possible.  Site management should be rotationally performed on a fraction 
(1/3 or less) of the site each year to reduce habitat disturbance. 

Wildlife Habitat  
Management practices should be conducted outside of the primary nesting season for birds and 
ground-nesting wildlife (April 15 – August 1). If mowing is used to control woody growth, early-
spring mowing is preferable because it doesn’t eliminate winter cover (many native grasses are stiff 
stemmed and remain standing in the winter which provides winter protection).  

Weed Control 
Control weeds and non-native invasive species by spot treatment, using mechanical methods or 
approved herbicides.  
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Massachusetts Native Grass Planting Job Sheet
ESTABLISHMENT PLAN 

Purpose (check all that apply)   

 Reduce soil erosion and sedimentation   Improve water quality  Improve air quality 
 Enhance wildlife habitat        Improve soil quality       Manage plant pests  

 Competition Control Before Planting (check current condition and prep method) 
Current Condition Method 

 Recently cropped, no weed 
pressure 

 Site prep not required 

 Recently cropped, history of 
weed pressure 

 Mid-May: Apply non-selective herbicide just prior to planting. 
 Late spring: Sow native seed into prepared planting bed. Roll sown seedbed. 

 Existing vegetation - 
perennial weed pressure  

 Mid-May: Apply non-selective herbicide. 
 May through early to mid-July:  Perform repeated cultivation as necessary to

control weeds and prevent flowering. 
 Mid-August: Apply non-selective herbicide. 
 Late August:  Plant oat cover crop
 Late spring: Sow native seed into prepared planting bed.  Roll sown seedbed. 
 Mid-May:  Cultivate 
 June: Cultivate. 
 Early to mid-July: Cultivate.
 Mid August: Cultivate.
 Early fall:  Cultivate and plant oat cover crop. 
 Late spring: Sow native seed into prepared planting bed. Roll sown seedbed 
 Mid-May: Cultivate. 
 Late May: Surface harrow. Sow buckwheat at 70 lb per acre (broadcast) or 50 lb

per acre (drilled). 
 Early July: Mow and remove buckwheat debris (e.g. with a York rake) 6 weeks

after sowing and reseed buckwheat a few days later. Do not disturb the soil.
 Late Summer – Early Fall: Mow and rake or harrow to prepare a clean seedbed. 

Sow winter cover crop (e.g. oats by August 30 or annual rye by October 1). 
 Late spring: Sow native seed into prepared planting bed. Roll sown seedbed. 

  Seed Mixture  
Seed  Mix 1 Field(s)  Acres 
Species  
#1  Lbs/Ac PLS1

#2  Lbs/Ac PLS1 
#3  Lbs/Ac PLS1 
#4  Lbs/Ac PLS1 

 Nurse Crop – Use a nurse crop of   at a rate of   lb/ac at the time of planting for erosion control or weed 
suppression. 

Amended Method and Dates:

Mid-May: 
- Mow as short as possible
- Apply non-selective herbicide
when weeds grow to 3 - 4 ''

Summer: 
- Repeat above steps each time
weeds grow to 3 -4 ''

Late Fall: 
- Plant with seed drill

A nurse crop is not required due to potential competition with seedlings for sunlight and resources.  A strip planting method will 
be used for erosion control, with 18' wide strips of conservation cover of native grasses and pollinator plantings alternating with 
18' wide strips of existing vegetation that will be spot treated with herbicide to control invasive plant species.

[See attached seed mixes for 327 - Conservation Cover - Pollinator Planting] 
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Seed Mixture  
Seed  Mix 2 Field(s)  Acres 
Species  
#1  Lbs/Ac PLS1 
#2  Lbs/Ac PLS1 
#3  Lbs/Ac PLS1 
#4  Lbs/Ac PLS1 

 Nurse Crop – Use a nurse crop of       at a rate of       lb/ac at the time of planting for erosion control or weed 
suppression. 

1 Native grass seeding rates are based on pure live seed (PLS).  The basic formula to calculate PLS is: 
Percent PLS = (% purity x % germination) ÷ 100   (% purity  and % germination come from the seed tag label) 

        For example: (90% purity x 90% germination) ÷ 100 = 81% PLS  
The formula to calculate the bulk seed per acre is:    Bulk seed/ac = PLS/ac rate recommendation ÷ (PLS % ÷ 100) 

 Planting Equipment (check equipment needed) 
 Native seed drill 
 Small grain seed drill 
 Broadcast seeder – For small or fluffy seed, mix a filler 

with the seed for even distribution. NOTE: If seed is 
broadcast, increase seeding rates by 30%. 

 Any of the above 

Planting Method (check planting method) 
 No-till planting into residue or clean seed bed. 
 No-till planting into a spring cover crop. If the cover crop 
is tall or thick, mow it prior to planting. The cover crop 
may also be “burned down” with an herbicide prior to 
planting. 

 Broadcast seeding. Broadcast onto a firm seedbed and 
incorporate seed using a rake, drag, roller, etc. 

Planting Dates (check plant hardiness zone) 
Plant Hardiness Zones 

 4  5  6  7 

No later than June 10 No later than June 15 No later than May 251 No later than May 101 

1  Later planting dates on well drained soils risk failure due to summer heat and drought.  

Weed Control During Establishment 
Planting Year 
 Mow the planting areas as needed to ensure that weeds are kept below 16 inches and to keep them from producing seeds.

The mower should be set at a height of 6 to 8 inches to ensure that native grass seedlings are not cut.  Any wildlife
nesting season restrictions do not apply during the establishment period. 

 Selective herbicides can be used for controlling specific weeds and are most effective when weeds are young and actively
growing. Check the herbicide label to ensure it is labeled for use on the seeded native species. 

Second and Third Year After Planting 
 In early spring, if unwanted cool-season grasses or weeds comprise more than 25% of the stand, either treat with an

appropriate herbicide or keep the area mown very short until the warm season grasses start to green up.
Alternatively, non-selective herbicides can be used to control cool season grasses and actively growing broadleaf plants 
when warm season grasses are dormant. 

 Throughout the growing season, mow above native seedling height to keep weeds from going to seed or shading out the
stand.  

*Amended Planting Date: late fall

*

[See attached seed mixes for 327 - Conservation Cover - Pollinator Planting]
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Provide a map (may be attached) showing the location of the proposed practice and practice components.  
Scale 1"=________ ft. (NA indicates sketch not to scale: grid size=1/2" by 1/2") 

RESOURCES FOR MORE INFORMATION 
Vegetating with Native Grasses in Northeastern North America, NRCS Plant Materials Program 
A Guide to Managing Grasslands, Shrublands, and Young Forest Habitats for Wildlife: A Guide for the 
Northeast 

Salon P.R and C.F. Miller, 2012. A Guide to Conservation Plantings on Critical Areas for the Northeast, USDA, 
NRCS, Big Flats Plant Materials Center, Corning, NY http://www.plant-
materials.nrcs.usda.gov/pubs/nypmspu11417.pdf 

RECORD OF COMPLETION AND CHECK OUT CERTIFICATION: 
Treated Acres: Date Completed by 

Client: 
Date Inspected: Inspector: 

Notes: 

The United States Department of Agriculture (USDA) prohibits discrimination in its programs on the basis of race, color, national origin, 
sex, religion, age, disability, political beliefs and marital or familial status.  (Not all prohibited bases apply to all programs.) Persons with 
disabilities who require alternative means for communication program information (Braille, large print, audiotape, etc.) should contact 
the USDA Office of Communications (202) 720-2791. 

To file a complaint of discrimination write USDA, Director, Office of Civil Rights, Room 326-W, Whitten Building, 14th and Independence 
Avenue, SW, Washington, DC 20250-9410 or call (202) 720-5964 (voice or TDD). USDA is an equal opportunity provider and employer. 

[See attached map]

http://www.wildlife.state.nh.us/Wildlife/Northeast_Hab_Mgt_Guide.htm
http://www.wildlife.state.nh.us/Wildlife/Northeast_Hab_Mgt_Guide.htm
http://www.plant-materials.nrcs.usda.gov/pubs/nypmspu11417.pdf
http://www.plant-materials.nrcs.usda.gov/pubs/nypmspu11417.pdf


(Volume) # lbs seed/ac acres lbs seed
Aquilegia canadensis 2.0% 60 1.20 43560 320,000 0.16 15.20 2.48 $300.00 $744.88 1. Spring 1. Spring 6 16.5%
Baptisia tinctoria 0.4% 60 0.24 43560 80,000 0.13 15.20 1.99 $400.00 $794.53 1. Spring 2. Summer 7 23.5%
Lupinus perennis 0.1% 60 0.06 43560 19,000 0.14 15.20 2.09 $200.00 $418.18 1. Spring 3. Fall 4 6.0%
Penstemon digitalis 10.0% 60 6.00 43560 2,080,000 0.13 15.20 1.91 $120.00 $229.19 1. Spring
Zizia aurea 2.0% 60 1.20 43561 176,000 0.30 15.20 4.51 $240.00 $1,083.48 1. Spring
Tradescantia ohiensis 2.0% 60 1.20 43560 128,000 0.41 15.20 6.21 $180.00 $1,117.31 1. Spring
Asclepias syriaca 1.0% 60 0.60 43561 64,000 0.41 15.20 6.21 $108.00 $670.40 2. Summer
Asclepias tuberosa 1.0% 60 0.60 43560 68,800 0.38 15.20 5.77 $120.00 $692.91 2. Summer
Chamaecrista fasciculata 2.5% 60 1.50 43560 65,000 1.01 15.20 15.28 $10.00 $152.80 2. Summer
Monarda fistulosa 7.0% 60 4.20 43560 1,120,000 0.16 15.20 2.48 $96.00 $238.36 2. Summer
Monarda punctata 7.0% 60 4.20 43560 1,440,000 0.13 15.20 1.93 $180.00 $347.61 2. Summer
Pycnanthemum virginianum 5.0% 60 3.00 43560 3,520,000 0.04 15.20 0.56 $400.00 $225.72 2. Summer
Solidago juncea 2.0% 60 1.20 43560 4,640,000 0.01 15.20 0.17 $240.00 $41.10 2. Summer
Euthamia caroliniana 2.0% 60 1.20 43560 4,640,000 0.01 15.20 0.17 $200.00 $34.25 3. Fall
Symphyotrichum laeve 2.0% 60 1.20 43560 880,000 0.06 15.20 0.90 $220.00 $198.63 3. Fall
Symphyotrichum pilosum 2.0% 60 1.20 43560 2,240,000 0.02 15.20 0.35 $200.00 $70.94 3. Fall
Solidago nemoralis 2.0% 60 1.20 43560 4,240,000 0.01 15.20 0.19 $320.00 $59.96 3. Fall
Schizachyrium scoparium 50.0% 60 30.00 43560 200,000 6.53 15.20 99.32 $16.00 $1,589.07 N/A

TOTALS: 100.00% 60.00 152.54 Total price: $8,709.32

*all non-native species removed from seed mix.
INSTRUCTIONS * all plants in seed mix native to Plymouth and/or Norfolk County
1. Enter the plant species in Column A
2. In Column C, enter the ideal total number of seeds per square foot (for all species). This number should be the same for all rows. A typical seed mix target rate is 30 to 60 seeds per square foot
3. In Column F, enter the number of seeds per pound for each species (this information is typically available from the seed vendor)
4. In Column H, Enter the number of acres being planted (this number should be the same for all rows)
5. Enter the price per pound for each species in Column J
6. Finally, enter the percentage of each species included in the mix in Column B. Raise or lower the percentage values until the total equals 100%. The percentage of each species can be manipulated to affect pricing

NOTE: Do not type in Columns, D, G, I, or K, these Columns contain active formulas that are calculated automatically

INTERPRETING THE RESULTS
Individual species seeding rates are caluculated in Columns D (number of seeds per square for each species), G (total weight of each species per acre), and I (total amount of seed needed for purchase)
The total cost of each species (for the required amount) is calculated in Column K (with the total cost of the seed mix listed in Row 23)  

*to be updated after selecting seed source

Season %

Xerces Society Pollinator Program Seed Rate Calculator

Species
Percent of 

mix
Total 

number bulk 
Target bulk 

seed/ft2
ft2 / ac number 

seeds/lb
Baseline 

seeding rate
Number 
acres total pounds Price per lb Price per 

species Notes Season Total

Dry Site Seed Mix (Modified)



(Volume) # lbs seed/ac acres lbs seed
Penstemon digitalis 10.0% 60 6.00 43560 2,080,000 0.13 3.90 0.49 $120.00 $58.81 1. Spring 1. Spring 4 19.0%
Polygonum pensylvanicum 5.0% 60 3.00 43561 208,000 0.63 3.90 2.45 $12.00 $29.40 1. Spring 2. Summer 9 23.0%
Tradescantia ohiensis 2.0% 60 1.20 43560 128,000 0.41 3.90 1.59 $180.00 $286.68 1. Spring 3. Fall 4 8.0%
Zizia aurea 2.0% 60 1.20 43561 176,000 0.30 3.90 1.16 $240.00 $278.00 1. Spring
Asclepias incarnata 1.0% 60 0.60 43562 76,000 0.34 3.90 1.34 $220.00 $295.08 2. Summer
Bidens cernua 2.0% 60 1.20 43560 336,000 0.16 3.90 0.61 $80.00 $48.54 2. Summer
Chelone glabra 1.0% 60 0.60 43560 1,472,000 0.02 3.90 0.07 $600.00 $41.55 2. Summer
Eupatorium perfoliatum 1.0% 60 0.60 43560 2,560,000 0.01 3.90 0.04 $180.00 $7.17 2. Summer
Eutrochium spp. 1.0% 60 0.60 43560 672,000 0.04 3.90 0.15 $240.00 $36.40 2. Summer
Lobelia cardinalis 1.0% 60 0.60 43560 6,400,000 0.00 3.90 0.02 $560.00 $8.92 2. Summer
Monarda fistulosa 7.0% 60 4.20 43560 1,120,000 0.16 3.90 0.64 $96.00 $61.16 2. Summer
Pycnanthemum tenuifolium 5.0% 60 3.00 43560 6,048,000 0.02 3.90 0.08 $80.00 $6.74 2. Summer
Verbena hastata 4.0% 60 2.40 43560 1,488,000 0.07 3.90 0.27 $32.00 $8.77 2. Summer
Symphyotrichum novae-angliae 2.0% 60 1.20 43560 1,056,000 0.05 3.90 0.19 $280.00 $54.05 3. Fall
Symphyotrichum novi-belgii 2.0% 60 1.20 43560 856,000 0.06 3.90 0.24 $248.00 $59.06 3. Fall
Symphyotrichum puniceum 2.0% 60 1.20 43560 1,280,000 0.04 3.90 0.16 $280.00 $44.59 3. Fall
Vernonia noveboracensis 2.0% 60 1.20 43560 400,000 0.13 3.90 0.51 $220.00 $112.12 3. Fall
Panicum virgatum 25.0% 60 15.00 43560 224,000 2.92 3.90 11.38 $7.00 $79.63 N/A
Schizachyrium scoparium 25.0% 60 15.00 43560 200,000 3.27 3.90 12.74 $16.00 $203.86 N/A

TOTALS: 100.00% 45.00 21.39 Total price: $1,516.67

*all non-native species removed from seed mix.
INSTRUCTIONS * all plants in seed mix native to Plymouth and/or Norfolk County
1. Enter the plant species in Column A
2. In Column C, enter the ideal total number of seeds per square foot (for all species). This number should be the same for all rows. A typical seed mix target rate is 30 to 60 seeds per square foot
3. In Column F, enter the number of seeds per pound for each species (this information is typically available from the seed vendor)
4. In Column H, Enter the number of acres being planted (this number should be the same for all rows)
5. Enter the price per pound for each species in Column J
6. Finally, enter the percentage of each species included in the mix in Column B. Raise or lower the percentage values until the total equals 100%. The percentage of each species can be manipulated to affect pricing

NOTE: Do not type in Columns, D, G, I, or K, these Columns contain active formulas that are calculated automatically

INTERPRETING THE RESULTS
Individual species seeding rates are caluculated in Columns D (number of seeds per square for each species), G (total weight of each species per acre), and I (total amount of seed needed for purchase)
The total cost of each species (for the required amount) is calculated in Column K (with the total cost of the seed mix listed in Row 23)  

*to be updated after selecting seed source

Season %

Xerces Society Pollinator Program Seed Rate Calculator

Species
Percent of 

mix
Total 

number bulk 
Target bulk 

seed/ft2
ft2 / ac number 

seeds/lb
Baseline 

seeding rate
Number 
acres total pounds Price per lb Price per 

species Notes Season Total

Wet Site Seed Mix (Modified)
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Forage and Biomass Planting 
Conservation Practice Job Sheet MA-512 
Practice Specifications 
Practice Specifications are prepared in accordance with the Massachusetts NRCS Field Office Technical Guide.  
Information contained in this document is considered part of the conservation plan. 

Client Name: Farm #: 

Field(s): Tract #: 

Planned By: Date: 

Approved By: Total Acres: 

Purpose:  (check all that apply) 
Improve or maintain livestock nutrition 
and/or health; Reduce soil erosion; 

Provide or increase forage supply during 
periods of low forage production; Improve soil and water quality; 
Produce feedstock for biofuel or energy 
production; Other (specify): 

Field Acres Planting 
Method Species 

Full 
Seeding 

Rate 
(PLS lbs/ac) 

% of 
Mixture 

Actual 
PLS 

lbs/ac of 
Mixture 

Planting 
Date 

Total Material Needed for Job: 

The Trustees of Reservations 2040

2155

12/23/19Joel Carlson and Alex Etkind

X

X

X

X

X Improve pollinator habitat

Trifolium spp.PH-2
(Field 5),
WEo-1

(Field 2),
WEo-2 

(Field 1)

31.1 Acres
Frost Seeding 
with No-Till 
Seed Drill 
(overseeding
into existing 
hayfield with  
established 
cool season 
grasses)

March 15 - 
April 15, 2021

PH-1 
(Field  6),

PH-4A 
(Field 4),

WEi-1
Field 3)

* To be completed after selecting species and seed source
Recommendation: white clover (T. repens)

21.3 Acres

52.4 Acres

PH-2 (Field 5), WEo-1 (Field 2), WEo-2 (Field 1), PH-1
(Field 6), PH-4A (Field 4), WEi-1 (Field 3)

March 15 - 
April 15, 2022

- Native seed drill
- 53 lbs PLS (Trifolium spp.)

* lb/acre *  1 lbs/ac
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Nutrient Application Rate per Acre According to Soil Test Recommendations: 

Field Acres Limestone Phosphorus 
Lbs. (P2O5) 

Potassium 
Lbs. (K2O) 

Nitrogen 
Form & Lbs. 

Soil Test 
Lab Number 

Notes: 

PH-2

WEo-1

WEo-2

PH-1

PH-4A

WEi-1

5.5 

17.1

8.5

6.4

6.4

8.5

S180418-5245,000 lbs/ac 40 lbs/ac 140 lbs/ac N = 200 lbs/ac

Recommendations from UMass Extension Soil Test Report:
- Calcite limestone is acceptable since soil magnesium levels are sufficient.
- Apply half the recommended K20 after the first cut, and the remainder after the second or third cut

Recommendation from TSP: consider reducing Nitrogen input in fields adjacent to Weir River Estuary

S180418-5217,000 lbs/ac N = 200 lbs/ac125 lbs/ac 140 lbs/ac

S180418-5285,000 lbs/ac N = 200 lbs/ac40 lbs/ac 140 lbs/ac

S180418-5254,000 lbs/ac N = 200 lbs/ac100 lbs/ac 180 lbs/ac

S180418-5264,000 lbs/ac N = 200 lbs/ac110 lbs/ac 180 lbs/ac

7,000 lbs/ac 125 lbs/ac 140 lbs/ac N = 200 lbs/ac
* Based on soil
test of adjacent
field (PH-2)
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If needed, an aerial view or a side view of the practice can be shown below. Other relevant information, 
complementary practices and measures, and additional specifications may be included. 

Scale 1"=________ ft. (NA indicates sketch not to scale: grid size=1/2" by 1/2")

Additional Specifications and Notes: 

The United States Department of Agriculture (USDA) prohibits discrimination in its programs on the basis of race, color, national 
origin, sex, religion, age, disability, political beliefs and marital or familial status.  (Not all prohibited bases apply to all programs.) 
Persons with disabilities who require alternative means for communication program information (Braille, large print, audiotape, etc.) 
should contact the USDA Office of Communications (202) 720-2791. 

To file a complaint of discrimination write USDA, Director, Office of Civil Rights, Room 326-W, Whitten Building, 14th and 
Independence Avenue, SW, Washington, DC 20250-9410 or call (202) 720-5964 (voice or TDD). USDA is an equal opportunity 
provider and employer.

[See Attached Map]

Seeding will be completed with a seed drill in the late winter/early spring (March 15 - April 15) when there is no snow 

 snow cover on the ground.  This method will achieve greater success than traditional frost seeding due to the    

preexisting cover of cool season pasture grasses.  Seeding clover will improve hay quality and enhance floral

resources for pollinators in the spring. 
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Plant Guide
WHITE CLOVER 

Trifolium repens L. 
Plant Symbol = TRRE3 

 
Contributed by: Idaho Plant Materials Program  

Uses  
Forage: White clover is one of the most important pasture 
legumes.  It is highly palatable and nutritious forage for 
all classes of livestock and most wildlife. White clover is 
commonly planted with orchardgrass, ryegrass, 
bromegrass, or tall fescue.  ‘Ladino’ white clover planted 
with orchardgrass produces the premier forage 
combination for intensive grazing systems in the 
Northeast.  ‘Ladino’ grows tall enough to be harvested for 
hay, silage, and green chop.  Common white clover 
seldom grows tall enough to be harvested for hay or 
silage.     
 
Beautification: White clover is seeded at 2 pounds per 
acre with grass for stabilization on moist soils.  On dry 
sites it usually establishes only on wet or moist areas.   
 
Wildlife: White clover is an excellent forage plant for 
wildlife.  Leaves are grazed by white-footed voles, bears, 
moose, mule and white-tailed deer and blue grouse.  
Seeds are eaten by northern bobwhite, bufflehead, 
American coot, sage grouse, ruffed grouse, sharp-tailed 
grouse, horned lark, mallard, gray partridge, greater 
prairie chicken, willow ptarmigan, American pintail, 
California quail and American robin.   
 
Erosion control: Grass seedings benefit from the nitrogen 
produced by white clover included in the seed mixture.  
Solid stands of white clover form a good erosion control 
cover on moist fertile soils, but stands may be sparse or 
spotty on dry sites.   

Pollinators: Honeybees and other insects cross-pollinate 
the flowers as they collect nectar and pollen.   
 
Status Consult the PLANTS Web site and your State 
Department of Natural Resources for this plant’s current 
status (e.g. wetland indicator values).  
 
Weediness  
This plant may become weedy or invasive in some 
regions or habitats and may displace desirable vegetation 
if not properly managed. Consult your local NRCS Field 
Office, Cooperative Extension Service office, or state 
natural resource or agriculture department regarding its 
status and use.  Weed information is also available from 
the PLANTS Web site at plants.usda.gov.  
 
Description  
Trifolium repens, white clover, is a perennial legume that 
originated in Europe and has become one of the most 
widely distributed legumes in the world.  It generally has 
a prostrate, stoloniferous growth habit.  The leaves are 
composed of three leaflets, which may or may not have a 
“crescent” or “water mark” on the upper surface.  Leaves 
and roots develop along stolons at nodes.   
 
The flower heads, each consisting of 40 to 100 florets, are 
borne on long stalks from the leaf axils.  Florets are white 
but may have a pink hue.  
 
Adaptation and Distribution  
White clover thrives best in a cool, moist climate in soils 
with ample lime, phosphate, and potash.  In general, white 
clover is best adapted to clay and silt soils in humid and 
irrigated areas.  It grows successfully on sandy soils with 
a high water table or irrigated droughty soils when 
adequately fertilized.  White clover seldom roots deeper 
than 2 feet, which makes it adapted to shallow soils when 
adequate moisture is available.  Dry soils limit 
establishment and persistence of white clover.  Lack of 
winter hardiness also limits the use of white clover in 
areas that have cold winters and lack of snow cover.   
 
White clover has a circumboreal distribution.  It was 
introduced to North America from Europe and has 
naturalized throughout Canada and the United States, 
including Hawaii and Alaska.  For a current distribution 
map, consult the Plant Profile page for this species on the 
PLANTS Website.  
 
Establishment White clover has approximately 776,000 
seeds per pound.  The full seeding rate is 4 pounds PLS 
per acre for a solid stand.  The recommended seeding rate 
for a grass/legume pasture is 25 percent or 1 pound PLS 
per acre.  For pasture establishment, seed is drilled into a 



 

 

well-prepared seedbed that has been plowed, harrowed, 
and compacted to produce a firm seedbed.  The seed 
should be inoculated with the correct Rhizobium before 
seeding.  Seeding depth should be 1/8 - 1/4 inch deep.  
Typically, in grass/legume mixtures, the grass is drill 
seeded in rows and white clover is over seeded to limit 
competition from grass.  For stabilization use, seed is 
broadcast on roadside cuts and fills by cyclone seeders, 
hydroseeders, or blower-type equipment.   
 
The proper time of seeding is determined by seasonal and 
moisture conditions.  In most areas, this may vary from 
early April to mid May.  Late summer and fall seedings 
should only be conducted when site is irrigated and when 
at least six weeks of growing season remain to assure 
establishment before freezing conditions.  
 
Management White clover is normally used as a 
companion crop with forage grasses (smooth brome, 
meadow brome, timothy, ryegrass or orchardgrass) to 
provide a source of nitrogen while also providing high-
yielding forage rich in protein.  In the southeastern United 
States, grass forages grown with white clover average as 
high or higher than grass (by itself) fertilized at nitrogen 
rates up to 300 pounds per acre.  Including white clover in 
a grass forage mix also increases the calcium 
concentration of the forage compared to grass alone.   
 
When seed is properly inoculated at time of planting, 
white clover can fix nitrogen from N2 in the atmosphere, 
requiring little or no additional nitrogen fertilizer.  
However, it requires relatively large amounts of 
phosphorus, potassium and sulphur, and will respond to 
these fertilizer applications.  In grass-legume mixtures, it 
is not possible to supply the ideal combinations of 
elements for both grass and legume.  If nitrogen is applied 
to a grass-legume mixture, the grass will tend to increase 
at the expense of the  
legume.  Well-fertilized grass will outgrow clover in fall 
and winter and could smother the clover.   
 
Management for forage is aimed at maintaining 40% to 
50% clover.  Close grazing (2 inch stubble height) favors 
clover, whereas light grazing favors grass.    White clover 
should be rotationally grazed.  In order to use white 
clover as a protein and energy supplement on small 
acreages, livestock should be allowed to graze only 1 to 2 
hours each day.  This will allow for optimum utilization 
of the white clover pasture.  In a continuous grazing 
system, graze white clover when it reaches 6 inches and 
to a minimum of 2 inches at intervals of 15-30 days.   
 
White clover has medium to high bloat potential when 
grazed.  It usually is recommended as a mixture with one 
or more grasses for pasture.  Crude protein ranges from 
12 to 23%, acid detergent fiber from 24 to 32% and total 
digestible nutrients from 70 to 80% depending on the 
amount of white clover present in the grass/legume 
mixture.   

 
Spring applications of nitrogen will stimulate grass and 
provide early feed, but excessive rates are detrimental to 
the clover stand.  Phosphate applications are broadcast in 
fall or spring according to soil tests.  Sulfur, boron, or 
magnesium may be needed for maximum production on 
some soils in the western part of white clover’s range.   
 
Pests and Potential Problems Disease and insect pests of 
white clover vary with the location, cultural practices and 
use of white clover and vary among and during the 
growing season.  White clover is susceptible to leaf 
diseases, root and stolon diseases, nematodes, viral 
diseases, insects, spider mites and slugs.  Practical control 
of many plant diseases can be accomplished by harvesting 
to remove disease inoculum and planting disease resistant 
cultivars.  Judicious grazing management combined with 
chemical control can limit damage from insects, spider 
mites and slugs.   
 
Environmental Concerns White clover spreads by both 
seed and stolons and is considered weedy in some 
locations.  It can spread into adjoining vegetative 
communities under ideal climatic and environmental 
conditions.   
 
Seed Production  
Plant white clover seed at 1 to 3 pounds PLS per acre in 
20 to 24 inch rows.  To facilitate seed production and 
between-row weed control, it is desirable to plant white 
clover in spaced rows instead of solid stands. 
 
Most of the seed production of white clover occurs in 
California. Average seed yields are about 300 pounds per 
acre but yields can easily be doubled by using proper 
production practices. Time and frequency of irrigation is 
critical as white clover can lodge easily. Irrigation should 
be stopped when the degree of bloom and seedhead 
maturity is maximized. Honeybees are essential for seed 
production. Hives should be placed at the rate of 7-24 
hives per acre to maximize pollination and seed yield.  
 
Seed is usually harvested by swathing to allow the seed to 
complete maturity and dry followed by combining. Spray 
curing windrows with a chemical defoliant followed by 
direct combining is also used and can be quite efficient.  
 
Cultivars, Improved, and Selected Materials (and area 
of origin)  
The three general types of white clover usually 
recognized are (1) large, (2) intermediate, and (3) small.  
 
Large type: ‘Ladino’ is the recommended cultivar of the 
large type. It is two to four times as large as common 
white clover. It is very well suited to the Northwest 
interior areas away from the coast. It will winter kill 
under dry winter conditions, and is susceptible to slug 
damage. It requires a high soil phosphate level and good 



 

 

management for maximum production. ‘Pilgrim’ and 
‘Merit’ have been developed for winter hardiness.  
 
Intermediate type: ‘Grassland Huia’ is representative of 
the intermediate type. It was formerly designated ‘New 
Zealand’. It is very well adapted to locations along the 
coast and interior areas where slugs are a problem.  
 
Small type: “New York’ wild white clover is an example 
of the small type, which is adapted to higher elevations 
and colder areas. It is the most drought-resistant type. It is 
very persistent in pastures, withstands close grazing, and 
is the least productive of the white clovers. ‘Kent Wild’ 
white clover is also a small type.  
 
White clover seed is available from most commercial seed 
vendors.  
 
Control  
Please contact your local agricultural extension specialist 
or county weed specialist to learn what works best in your 
area and how to use it safely. Always read label and 
safety instructions for each control method. Trade names 
and control measures appear in this document only to 
provide specific information. USDA, NRCS does not 
guarantee or warranty the products and control methods 
named, and other products may be equally effective. 
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For more information about this and other plants, please 
contact your local NRCS field office or Conservation 
District at http://www.nrcs.usda.gov/ and visit the 
PLANTS Web site at http://plants.usda.gov/ or the Plant 
Materials Program Web site http://plant-
materials.nrcs.usda.gov. 

PLANTS is not responsible for the content or availability 
of other Web sites. 
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