Perennial Forage Establishment and Renovation
Introduction
Most Virginia grasslands have been around in their current form since the mid 20th century. These grasslands primarily consist of introduced tall fescue, orchardgrass, bluegrass, or bermudagrass used for livestock forage in the form of either hay or pasture. Perennial fields used for hay and/or pasture are typically re-established or renovated every 10-20 years. Fields are often referred to as “stands” as a way to convey the fact that fields are actually a community of many individual plants of similar species, age, and condition. When evaluating field performance or prescribing management changes, agronomists look at aspects of the plant community, such as plant density and species composition. At the same time, they also view individual plant factors like plant size and vigor. Any stand of plants naturally goes through changes in response to age and management, and declines in stand productivity often call for either replacement or renovation. 
Stand Replacement
Replacing a declining hay or pasture stand involves a complete kill of the existing vegetation followed by establishing a new stand of plants. This option can allow farmers to use new varieties of grasses and legumes, re-establish productive dense swards or forage, or convert pastures and hayfields to reflect changes in livestock needs. However, many of Virginia’s older grasslands are simply managed in perpetuity because they are relatively productive. Additionally, the process of replacing these stands can leave soils temporarily susceptible to soil erosion or weed encroachment until the new stand is well established. Because stand replacement involves multiple passes with equipment and the purchase of seed, herbicide, and fertilizer, it is often not economical to replace a stand. Learning when and how to renovate or replace a forage stand is an important skill for farmers and resource conservationists. 
Stand Renovation 
Renovation, on the other hand, works to maintain and improve what is currently present.  This may involve overseeding (planting seed to increase existing plant density), fertilizing, or even resting a hay or pasture field to allow it to meet farmer objectives. A winter feeding area may be rested in order for plants to regrow. A pasture made up only of grasses may require the addition of clover to improve animal nutrition.  A low-fertility hayfield may just need lime or fertilization. Farmers use standard criteria for when to establish, renovate, or re-establish a stand. These criteria include such factors as percent desirable plant species, plant health and vigor, and density of plants.
Pasture Condition Assessment
Producers should conduct stand evaluations at key points in a growing season to help guide decision making regarding the need to replace or renovate a field. Evaluations are most useful when they are conducted each year and analyzed based on standards that are tied to plant productivity and soil conservation. 
The following are some standards for cool-season pastures in Virginia:
· >70% cover with desirable, live plants
· Pasture comprised of >20-40% legume (supplies nitrogen, boosts forage protein content)
· Little bare soil seen, over 70% soil cover with plants and plant residue
· >60% of plants show healthy, green growth
· Minimal signs of erosion (residue “dams” on soil surface, or gully formation) or livestock concentration areas
· Minimal soil compaction and the presence of crumb-like rather than platy soil structure (cake-like structure rather than peanut brittle-like structure)
· Abundant roots growing downward rather than horizontally
Example management actions in response to pasture needs 
· Legume content is too low. Action: frost seed clover
· Summer drought or winter feeding resulting in poor plant cover. Action: rest, renovate, or re-establish
· Signs of soil compaction and poor plant growth suggesting overgrazing. Action: Pasture division and rotational grazing
There are currently no elaborate tools for evaluating hayfields. An alfalfa hayfield should generally be replaced when the stem count per square foot drops below 20. Renovation or replacement of grass hayfields requires a  trained eye to assess factors including plant density and productivity, weed pressure, and goals of the operation.
As indicated earlier, in cases where pasture or hay fields are in very poor shape it may be necessary to do a complete stand replacement. This requires killing the existing stand, addressing any weed or soil fertility issues, and then replanting with a suitable replacement crop. This may also include crop rotation with annual crops before ultimately returning to the desired perennial crop.
In most cases, a complete stand replacement is not necessary and the field can be renovated to improve productivity.  
Forage Species
Farmers west of the Blue Ridge in Virginia primarily use cool-season perennial grasses (e.g. tall fescue, orchardgrass, and Kentucky bluegrass) for hay and pasture. Farmers east of the Blue Ridge in Virginia use these same cool-season grasses as well, along with warm-season grasses like bermudagrass and crabgrass . There are also many forbs and legumes (e.g. alfalfa, red clover, white clover) that complement the grass component of hay and pasture fields throughout the state. An increasing number of farmers are also establishing native warm-season perennial grasses for a portion of their pasture acres. These species (such as switchgrass, big bluestem, and indiangrass) are native to Virginia, well adapted to our climate, and very productive in summer when cool-season forage species are slow growing. Annual forage crops, such as Sudangrass or millet, are also commonly grown as short-duration hay or pasture fields; but these are not the focus of this fact sheet.
Planting (seeding) Forage Crops
Planting forage crops was traditionally accomplished through conventional tillage. Conventional tillage involves completely breaking apart the topsoil using plows, disks, and/or harrows to create a fine-textured seedbed. Conventional tillage is advantageous to control weeds, and increases seed-soil contact when seed is broadcast. No-tillage (or, “no-till”) plantings are increasingly popular because of advances in seed drill technology, reduced equipment operation costs, and better soil conservation outcomes. 
No-till plantings increase the windows of opportunity for farmers to plant seed because multiple equipment passes are not necessary and soils that remain un-tilled are able to carry planting equipment without concerns of compaction and rutting when soil is wet. Most importantly, no-till methods do not pulverize the soil like tillage, which destroys soil structure and organic matter. No-till methods thereby retain the air, water, and root infiltration capacity of the soil; as well as preserving the nutrient cycling capacity of the soil. 
Frost-seeding is a no-till method that takes advantage of freeze-thaw cycles in late winter in order to incorporate clovers into existing pastures and hayfields. Farmers can broadcast seed over the field and the freeze-thaw cycles work the small, hard-coated clover seeds into the soil. 
However, there is a place for both tillage and no-tillage methods. Specialized no-tillage planting drills may be difficult to hire-out or or rent, and may represent an unjustifiable purchase if the farmer would not often use it. 
Regardless of planting method, farmers need to plant the correct seeding rate at the correct planting depth. The small seed size of grass and legume forage crops requires a very precise and shallow seeding depth. Compared to planting large-seeded crops with high seedling vigor (such as corn, soybeans, wheat, etc.), seeding small-seeded forages can be challenging and requires a high degree of skill and practice. Older methods of tillage followed by broadcasting and compressing seed into a firm seedbed worked well to ensure a shallow seeding depth and good seed-soil contact. Seed-soil contact is important to ensure seeds imbibe and retain water without drying out. Modern no-till drills include coulters that cut through plant residue, and depth-adjustable double disk openers that slice a furrow in the soil into which seed is dropped. This is followed by a press wheel to ensure seed-soil contact.
Example renovation tools/techniques:
· Rotationally stock livestock and feed hay where soil tests indicate low soil fertility.
· Graze field intensively to minimize competition from weeds and existing plants and then drill new seed to thicken a stand that has become thin planting.
· Control weeds with a herbicide application.
· Fencing off and replanting and resting an area of compaction or livestock concentration
· Interseed with appropriate species using broadcast seeding or no-till drilling.
· Cool-season grassland
· Tall fescue, Orchardgrass, Perennial ryegrass (drill only)
· Annual ryegrass (broadcast)
· Red or white clover (drill or broadcast; broadcast includes “frost seeding”)
· Alfalfa (drill only)
· Warm-season grassland
· Bermudagrass (drill or broadcast)
· Native warm-season grasses  (drill)
Example replacement tools/techniques:
· Selection and planting of species that are better adapted to site conditions
· Adjust soil fertility by applying lime, fertilizer, or manure based on a soil test
· Seeding Methods
· No-till
· Burndown herbicide application followed by drilling
· Conventional tillage with broadcast and packing 
Seedling year management for renovation or replacement
· Avoid grazing or mowing 60-90 days after planting for cool-season grasses and legumes, until seedling plants are not uprooted when pulled upon
· Do not use broadleaf herbicides on fields seeded with legumes
· Do not graze native warm season grasses in the entire  first year after planting. Clip weeds that grow over the tops of the seedlings. 
[bookmark: _heading=h.5h11g5rq6987]Potential classroom or laboratory activities:
· Use Pasture Condition Score Sheet to evaluate local pastures (see handout below)
· Different forage species can be sown in pots for a living collection of common forage species. Tall fescue, orchardgrass, and Kentucky bluegrass are easy to raise in pots. Bermudagrass and alfalfa require wider and bigger pots respectively.
· Pot Study Setup: 
· Identify 2-3 treatments and replicate 3-4x (treat x rep = # pots)
· Fill pots with moist peat-based potting mix
· Apply one treatment or replicate to a student or group
· Grow plants in greenhouse, south-facing window or on light bench
· Fertilize with a standard rate water-soluble fertilizer on a regular basis
· Test the importance of seed-soil contact by spreading seed into pots or into squares on a lawn. Some units can get walked on or tamped and some can be ignored.
· Fill trays with potting mix (1 tray per species)
· Plant forage grasses and legumes, as well as corn and soybean
· Fescue
· Red or white clover
· Corn
· Soybean
· Plant a row of each species 
· on the mix surface
· ¼- ½” depth
· 1” depth
· Measure height or % emergence (100* (Length of emerged/total length of row))
· Notes:
· Forage grass and legume emergence should be best at ¼- ½” depth
· Corn and soybean should be best at 1” depth
· Seed placement is important to get the best value out of seed 
· Evaluate home or school pastures as part of a pasture survey. 
· Students calibrate a spinner seeder, and or a drill. Drill calibration might take place as part of visiting a NRCS office

FFA Activities: 
Soils and Land Judging Contest - https://www.vaffa.org/cde-lde
Grassland Evaluation Contest



	Pasture Condition Score Sheet

	Indicators
	1 point
	2 points
	3 points
	Points assigned

	Desireable Plants (e.g. orchardgrass, tall fescue, clover)
	Few desirable plants present. Mostly weeds.
	Desireable plants are present but some weeds as well.
	Desireable plants are present. No weeds.
	

	Soil Cover
	Most of the pasture area is bare soil
	Soil is half covered with plants, other half is bare soil.
	Bare soil is minimal, soil is mostly covered by plants.
	

	Grazing severity
	Entire pasture is grazed very close to the ground.
	Unevenly grazed (some areas grazed close to ground, other areas are tall)
	Almost the entire pasture is at least 4" tall.
	

	Livestock concentration areas
	Feeding/watering/loafing areas are large and close to a creek or wetland
	Feeding/watering/loafing areas are present but not close to a creek or wetland
	Feeding/watering/loafing areas are minimal in size and located "high and dry"
	

	Soil compaction
	Soil is hard and soil layers are dense
	Soil is somewhat hard but roots can still grow downward through it
	Soil is soft with a crumb-like texture
	

	Plant health
	Entire pasture is pale green and growing slowly
	Urine or manure patches show up as dark green patches
	Entire pasture is green and growing well
	

	Soil erosion
	Soil has eroded creating gullies or ditches
	"Sheet erosion" is visible on slopes
	No sign of erosion
	

	
	
	Overall Pasture Condition Score (add all)
	

	Overall Pasture Condition Score
	Individual Indicator Score
	Management Change Suggested

	14-21
	3
	No changes in management needed at this time
	
	

	7-14
	2
	Improvements would benefit productivity and/or environment
	
	

	0-7
	1
	Major effort required in time, management, and expense
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