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Why do we lose stands?

• Too much or too little water

• Poor fertility-fertilizer and lime

• Poor grazing management

• Poor mowing management

• Poor choose of forage species

• Weeds infestations?

• Insects?

• Disease?
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Renovation does NOT 

always mean reseeding!!!



Integrated Approach to 

Pasture Renovation
• Soil fertility

• Forage species selection

• Grazing management

• Overseeding legumes

• Reseeding as a last resort



Soil Fertility



Soil Defined

• Soil: (1) A dynamic natural body
composed of mineral and organic 
solids, gases, liquids and living 
organisms which can serve as a 
medium for plant growth.
Brady and Weil (2002) Elements of the Nature and Properties of Soils. 
Second Edition





Liebig’s Law of the Minimum

The level of plant production can be no 

greater than that allowed by the most 

limiting of essential plant growth factors.

NitrogenPotassium

Phosphorus

Acidity

Moisture Temperature



• Deep, fertile, and well drained

• High nutrient & water holding capacity

– Medium texture

– High organic matter

– Loose and porous

– High biological activity

• How do we assess?

– Soil productivity grouping

– Soil testing

What makes a good soil for 

pastures and forages?



Soil Productivity and Potential 

Yield and Carrying Capacity

Productivity 
Group 

Alfalfa or 
Alfalfa-Grass 

Tall Grass-
Clover Hay 

Acres per 
animal unit 

I >6 >4 1.0 

II 4-6 3.5-4.0 1.1-1.5 

III <4 3.0-3.5 1.6-3.0 

IV Not Suited <3.0 3.1-6.5 

 
 

Virginia Nutrient Management Standards and Criteria.  2005. Virginia 

Department of Conservation and Recreation, Richmond.   



What kind of soil do you have?

• Web soil survey

– http://websoilsurvey.nrcs.usda.gov/app/H

omePage.htm

• Visit your local extension office

• Visit local soil and water conservation 

district

http://websoilsurvey.nrcs.usda.gov/app/HomePage.htm


Cow/calf pair

- 10 lb nitrogen

- 3 lb P (7 lb P2O5)

- 0.7 lb K (1 lb K2O)

- fertilizer

- manure

- legumes (N)

- feed

Inputs Nutrient Cycle Exports

- lambs

- cull ewes

Nutrient Removal in Cow-Calf Systems

John Lory, Univ. Missouri



Grazing Redistribute Nutrients



Nutrient Removed by Hay

Crop N P2O5 K2O 

  ------ lbs/ton ----- 

Alfalfa 56 15 60 

Tall Fescue 39 19 53 

Orchardgrass 50 17 62 

Bermudagrass 43 10 48 

Sorghum-Sudan 40 15 58 
 

 
Adapted from Southern Forages, Fourth Edition.



Value of Nutrients in Hay

• Assume one ton of hay contains:

– 45 lb N, 15 lb P2O5, 55 lb K2O per ton

• Assume the cost of nutrients are:

– $0.35/lb N, 0.32/lb P2O5, and 0.26/lb K2O

= $35/ton
One ton...



Hay Feeding and 

Nutrient Distribution

• Move nutrients within or from outside

• Feed on poorest pastures

• Move feeding points

– Bale wagons, unroll hay, move rings



Soil Test Pastures

• Quantifies nutrients

– Phosphorus and Potash

– NOT nitrogen

• Provides baseline

– Just guessing 

• More important when 

prices are high 

– Target applications

• Sample every 2 to 3 years



Taking a Soil Sample
• Representative sample

– At least 20 cores per sample

• Sample each pasture

– 20 acres or less

• Sample at proper depth

– 3 to 4” for pastures

• Avoid atypical areas

– Watering, feeding, shade, dung

• Mix soil thoroughly and subsample

• Complete paperwork

– Include crop

J. Lory and S. Cromley.  2005.  Soil 

sampling pastures.  MUE 

Publication G9215.  University of 

MO, Columbia.  













• Major limiting factor forage production 

– Reduces nutrient availability

– Reduces nitrogen fixation

• Liming

– neutralizes soil acidity 

– supplies Ca & Mg

• General Guidelines

– Grass: 5.8 to 6.0

– Grass-clover: 6.0 to 6.4

– Grass-alfalfa: 6.5 to 6.8

Soil Acidity and Liming



Soil pH and Nutrient Availability



100% 

RNV



Relative Neutralizing Value
• Dependent on 

– Purity (Calcium Carbonate Equivalent (CCE))

– Grind size

Quarry CCE (%) #10 Sieve #50 Sieve RNV (%)

1 98 90 40 64

2 84 63 17 33

3 94 99 89 88

Bulk Lime Application Rate (ton/A) = 100% 

RNV Application Rate (ton/A) / (%RNV / 100)



100% 

RNV





Soil Test Categories

• Very low and low

– Nutrient is deficient

– Expect yield response to fertilizer

– Maintenance + buildup

• Medium

– Nutrient maybe deficient

– Yield may respond to fertilizer

– Maintenance + buildup



Soil Test Categories

• High

– Nutrient is not deficient

– Normally no yield response

– Maintenance application

• Very High

– Nutrient is more than sufficient

– No yield response to fertilizer

– No fertilizer applications

– May negatively impact environment



Yield Response to Fertilization

Ideal





Legumes  and Grazing Systems

• Fixes nitrogen from air

• Increases yields 

• Higher forage quality

– animal performance

• Improved summer growth 

– Alfalfa and sericea lespedeza

• Dilutes endophyte in tall fescue



Nitrogen Fixation

• Nitrogen shared indirectly

– Ingestion and deposition of dung and urine

– Death and decomposition of plant parts

• Roots, shoots, nodules

• Limited direct transfer

Legume N Fixed Value of Fixed N ($/A/year)

lb/A/yr N cost=$0.35/lb N cost=$0.70/lb

Alfalfa 150-250 55-90 110-180

Red Clover 75-200 25-35 50-70

Ladino Clover 75-150 25-90 50-180

Annual 

Lespedeza
50-150 20-50 40-100



Managing for Legumes

• Need to make up 20-30% of sward

• Lime and fertilize according to soil test

• Overseed legumes in late winter

– 6 to 8 lb red clover + 1-2 lb white clover + 

10 lb annual lespedeza = $25 per acre

• Rotational stock pastures



Use only adapted 

forage species!!!



Selecting Forage Species

• Characteristics of forages species

– regionally adapted

– adapted to your soils

– high yielding

– high nutritive value

– drought and heat tolerant

– tolerant of close and frequent grazing

– persistent

• What are the options?



Growth Curves for Common Forages

KY Bluegrass

Orchardgrass

Tall Fescue

Ladino Clover

Red Clover

Alfalfa

Small Grains

Ryegrass

Bermudagrass

Switchgrass

Caucasian Bluestem

Sorghum-Sudan

Pearl Millet

JAN   MAR   MAY   JUL   SEPT   NOV

Cool-Season 

Grasses

Warm-Season 

Grasses

Legumes

Cool-Season 

Annual Grasses

Warm-Season 

Annual Grasses

Adapted from Controlled Grazing of Virginia’s Pastures, Publication 418-012



Grazing Management

Helping them make 

the right choice!!!



Rotational Grazing

• Residual Leaf Area

– Rotate when shortest grass is  at proper 

stubble height

– leave plenty of leaf area

• Carbohydrate Reserves

– rest period allows for replenishment of 

carbohydrates after regrowth

• Maintain Botanical Composition 

– 30% legumes no N needed



Implement Rotational Stocking

• Right ATTITUDE - got to want to do it

• Controlled grazing

– Water is key

– Residual height and rest period

– Productivity and drought tolerance

– Stronger nutrient cycles

• Improved distribution of dung and urine

– Manage botanical composition

– Intensity depends on wants and needs

– Flexibility, flexibility, flexibility



Weed Control 

in Pastures





Weed or Feed?
• Defining weeds

– Plant that is not valued where it is growing

– Plant that cattle will not readily consume

• Assume weeds low in nutritional value

Plant Species IVDMD ADF CP

----------------%-------------

Alfalfa 72 24 27

Redroot pigweed 73 21 25

Common ragweed 73 25 25

Giant foxtail 62 33 18

Barnyardgrass 70 33 18

Adapted from The nutritive value of common pasture weeds and their 

relation to livestock nutrient requirements, VCE Pub. 418-150. 



Controlling Problem Weeds

• Weeds are species of opportunity

– Symptom rather than the problem

– The Good Lord’s Band-Aid

• Integrated approach

– Soil fertility

– Forage species

– Grazing management

– Judicial use of herbicides



Herbicides

• Important tool for weed control

• No herbicides for grass-legume mixes

– Control weeds prior to overseeding clover

• Consider reseeding restrictions

Herbicide Legumes Grasses

Chaparral 12 months + Bioassay 12 months + Bioassay

Cimmaron Plus 4 months 4 months

Grazon Next HL 24 months 12 months

Remedy Ultra 12 months 12 months



Keys to Successfully Using  

Herbicides in Pastures
• Identify weed and life cycle

– Local extension agent

• Identify most effective herbicide

• Determine application timing

– Annual weeds when they are small

– Perennials reproductive

• Apply correct amount

– Spray volume and adjuvants
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Overseeding Legumes



Legumes  and Grazing Systems

• Fixes nitrogen from air

• Increases yields 

• Higher forage quality

– animal performance

• Improved summer growth 

– Alfalfa and sericea lespedeza

• Dilutes endophyte in tall fescue



Getting Legumes into Pastures



***Step 1: Suppress Existing Sod***

• MUST reduce plant residue

– allows for soil to seed contact

– reduces shading of seedlings

– Grazing hard, hay harvest, clipping

https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwi9lvP1yNzWAhUriFQKHSmFC8EQjRwIBw&url=https://www.premier1supplies.com/sheep/species.php&psig=AOvVaw0lysD4pCJKeLOQIL5mjUYI&ust=1507398877293675


***Step 1: Kill Existing Sod***

• Control sod with herbicide

– Paraquat for control

• Graze sod hard and allow to regrow to 2 to 4”

• Two applications of paraquat 10-21 days apart

– Glyphosate for control 

• Clip or graze allow to regrow to 6-12 inches

• Apply 3-4 weeks prior to seeding

Weed Management in Grass Pastures, Hayfields, and 

Other Farmstead Sites, UK CES, AGR-172.  



***Step 1: Kill Existing Sod***

• Novel Endophyte Tall Fescue

– Spray-Smoother-Spray

• Do NOT allow tall fescue to produce seed

• Glyphosate, summer annual, glyphosate

– Spray-Spray-Plant

• Do NOT allow tall fescue to produce seed

– Clip pasture in spring prior to seed formation

• Glyphosate 6 weeks prior to seeding, second 

application just prior to seeding



Residue Reduction 

and Sod Suppression



Closely Grazed Sod



Step 2: Get Good 

Soil to Seed Contact

Frost

No-Till Minimum-Till

Livestock

Regardless of seeding method, the goal is 

to achieve good soil to seed contact



Frost Seeding

• Broadcasting seed on soil surface 

– late winter or very early spring

– freezing and thawing incorporates seed

• Works best with red and white clover

• Does not work with grasses and alfalfa

• Preparation begins previous summer

– control broadleaf weeds

– soil test and adjust fertility

– reduce residue by grazing hard



Frost Seeding Success

• Amount of plant residue

– seed must reach bare soil

• Adequate freeze-thaw cycles

– get seed on early to ensure incorporation

• Amount of competition after seeding

– graze or clip pasture to keep canopy open

• Use high quality seed

• Use correct seeding rate

• Get even seed distribution



Minimum Tillage
• Graze pasture hard to reduce residue

• Disturb 40-60% of the sod

– light disking, field cultivator or other tillage 

implement

• Broadcast seed or use drill

• Cultipack or drag to get good soil-seed 

contact

• Control competition

– grazing or clipping



No-Till Drill

• More effort and attention to detail

• More consistent results

– putting seed in contact with soil

• Can be successful in spring or fall



• Best method for interseeding alfalfa

• Suppress sod and reduce residue

• Calibrate drill prior to seeding

• Check and recheck seeding depth

– don’t take somebody’s word

– seeding depth should never be deeper 

than 1/2”

– general rule: if you can’t see a little seed 

along slit, then you are going too deep

• Control competition after seeding



***Step 4: Control Competition***

• Often determines success or failure

• Seedlings do not tolerate competition

• Open canopy up

– graze until seedlings start to get grazed

• ‘Flash Grazing’

– large number of animals on a small area

– graze until just above seedlings

• Clip to just above seedling

• Let seedlings reach a height of 4 to 6” 



Pasture Renovation Checklist

✓Rest pastures after stress

✓Soil test and adjust fertility

✓Choose an adapted forage species

✓Implement rotational stocking

✓Control broadleaf weeds

✓Incorporate legumes into pastures

✓Reseed pastures as necessary



Parting Thought

To bring about measurable 

change in a grazing system it 

takes three to five grazing 

seasons.  So make your set your 

goals, make your changes, and 

remember that good things come 

to those who are patient.   


