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IntroductionIntroduction
-- Alfalfa productionAlfalfa production
Yield increases profitYield increases profit
Aggressive establishment techniquesAggressive establishment techniques
Manage production for high yieldManage production for high yield
Harvest for quality and yieldHarvest for quality and yield
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Presentation Presentation 
Reference Reference 
-- 2000 edition of Alfalfa 2000 edition of Alfalfa 

Management GuideManagement Guide
-- Available county Available county 

extension offices, extension offices, 
American Society of American Society of 
Agronomy, or Seed Agronomy, or Seed 
Companies Companies 
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Leading Alfalfa Forage Production Leading Alfalfa Forage Production 
States, 1,000 tons, 2002States, 1,000 tons, 2002

Top 10 States Top 10 States 
-- 62 % of U. S.62 % of U. S.
-- 61 % of Acre61 % of Acre
-- 4 states NC4 states NC
-- 6 states West6 states West
-- 5 Lead Dairy5 Lead Dairy

44--State (WI, State (WI, 
MN, IA, IL)MN, IA, IL)
-- 27 % of U. S.27 % of U. S.
-- 22.6 million T22.6 million T
-- $ 2.3 billion$ 2.3 billion
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Yield Yield 
increases increases 
profitprofit

UWEXUWEX
Dan  UndersanderDan  Undersander--AgronomyAgronomy

Figure 1.  Effect of Yield on Return Per AcreFigure 1.  Effect of Yield on Return Per Acre
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Aggressive Aggressive 
establishment establishment 
techniquestechniques
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Aggressive establishment techniquesAggressive establishment techniques
-- Select a field carefullySelect a field carefully
-- Soil test and correct deficienciesSoil test and correct deficiencies
-- Select a good varietySelect a good variety
-- Establish alfalfa rapidlyEstablish alfalfa rapidly



Neal P. Martin
USDFRC

Aggressive establishment techniquesAggressive establishment techniques

Select a field carefullySelect a field carefully
-- Alfalfa requires a wellAlfalfa requires a well--drained soildrained soil
-- Wet soils create conditions suitable for diseases Wet soils create conditions suitable for diseases 

which may kill seedlings or established plantswhich may kill seedlings or established plants
-- Use fungicides with seed inoculumsUse fungicides with seed inoculums
-- Poor soil drainage reduces soil oxygen movement to Poor soil drainage reduces soil oxygen movement to 

rootsroots
-- Poor surface drainage Poor surface drainage –– crusting and pondingcrusting and ponding
-- Soils deep enough good waterSoils deep enough good water--holding capacityholding capacity
-- Fields must be free of perennial weeds Fields must be free of perennial weeds -- quackgrassquackgrass
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Soil test and Soil test and 
correct correct 
deficienciesdeficiencies
-- Proper soil pHProper soil pH
-- 6.7 6.7 –– 6.96.9
-- secondary and secondary and 

micronutrients micronutrients 
during tillageduring tillage

-- Use manure Use manure 
properlyproperly
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Liming is the single most important fertility Liming is the single most important fertility 
concern to establish and maintain highconcern to establish and maintain high--yielding yielding 
highhigh--quality alfalfa stands.quality alfalfa stands.
-- Increased stand establishment and persistenceIncreased stand establishment and persistence
-- More activity of nitrogenMore activity of nitrogen--fixing fixing RhizobiumRhizobium
-- Added calcium and magnesiumAdded calcium and magnesium
-- Improved soil structure and tilthImproved soil structure and tilth
-- Increased availability of phosphorus and Increased availability of phosphorus and 

molybdenummolybdenum
-- Decreased manganese, iron and aluminum toxicity Decreased manganese, iron and aluminum toxicity 
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Aggressive establishment techniquesAggressive establishment techniques

Select a good Select a good 
varietyvariety
-- yieldyield
-- persistencepersistence
-- winterhardinesswinterhardiness
-- disease disease 

resistanceresistance
-- forage qualityforage quality

http://www1.http://www1.uwexuwex..eduedu//cesces//agag/alfalfa/alfalfa
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Establish alfalfa rapidlyEstablish alfalfa rapidly
-- Seed germinationSeed germination
-- Seedling emergenceSeedling emergence
-- Seedling developmentSeedling development
-- Establishment methodsEstablishment methods

•• spring seedingspring seeding
•• summer seedingsummer seeding

-- Pest managementPest management
-- Harvest management Harvest management 
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Early seedling Early seedling 
developmentdevelopment
NodulationNodulation
Contractile growthContractile growth
BranchingBranching
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Spring seeding most Spring seeding most 
usedused
Summer seeding Summer seeding 
must be done early must be done early 
enough for 4 to 6 enough for 4 to 6 
weeks of growth weeks of growth 
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SpringSpring
-- seed with companion cropseed with companion crop
-- direct seed or solo seed or clear seed direct seed or solo seed or clear seed 

(pure stands only)(pure stands only)
-- seed with oats but spray oats w/ seed with oats but spray oats w/ PoastPoast

SummerSummer
-- seed after small grain cropseed after small grain crop
-- nono--till after small grain croptill after small grain crop
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Fig 3. FirstFig 3. First--season alfalfa yield from different establishment methodsseason alfalfa yield from different establishment methods
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Aggressive establishment techniquesAggressive establishment techniques

Establishment Establishment 
practicepractice
-- Spraying out the Spraying out the 

companion crop after companion crop after 
adequate cover has adequate cover has 
grown to protect the grown to protect the 
soil from water or wind soil from water or wind 
erosionerosion

-- Removes the Removes the 
possibility of possibility of 
competition from oatscompetition from oats
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Early plant dateEarly plant date
4 cuttings in seed yr4 cuttings in seed yr
First cut taken 60 First cut taken 60 
days after emergencedays after emergence
Second cut 1/10 Second cut 1/10 
bloombloom
Planting date after 50 Planting date after 50 
% probability of frost % probability of frost 



Neal P. Martin
USDFRC

Aggressive establishment techniquesAggressive establishment techniques



Neal P. Martin
USDFRC

Manage Production for High YieldManage Production for High Yield

Fertilize annuallyFertilize annually
-- Each ton of alfalfa removes 14 lb phosphate (PEach ton of alfalfa removes 14 lb phosphate (P22OO55) ) 

and 58 lb of potash (Kand 58 lb of potash (K22O) from soilO) from soil
•• Apply Apply topdress topdress nutrients immediately after harvestnutrients immediately after harvest
•• Topdress Topdress after first cutafter first cut
•• Avoid application when soil is softAvoid application when soil is soft
•• Split application to avoid salt damage (> 500 lb)Split application to avoid salt damage (> 500 lb)
•• Base fertilizer purchases on cost of unit of plant foodBase fertilizer purchases on cost of unit of plant food

-- Manure is a complete nutrient source Manure is a complete nutrient source –– application is application is 
criticalcritical
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Apply pest management skillsApply pest management skills
-- Weeds reduce alfalfa production during Weeds reduce alfalfa production during 

establishmentestablishment
-- Weeds also invade established fields and Weeds also invade established fields and 

reduce qualityreduce quality
-- The most important factor in weed The most important factor in weed 

management is to establish and maintain management is to establish and maintain 
vigorous standsvigorous stands
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Manage Production for High YieldManage Production for High Yield

Apply pest management skillsApply pest management skills
-- Use proper timely weed managementUse proper timely weed management
-- Several diseases occur in alfalfa that kill Several diseases occur in alfalfa that kill 

seedlings, limit yields, and shorten stand lifeseedlings, limit yields, and shorten stand life
-- Occurrence and severity of diseases depend Occurrence and severity of diseases depend 

on environmental on environmental condiditonscondiditons, soil type, and , soil type, and 
crop managementcrop management

-- Select resistant varieties at plantingSelect resistant varieties at planting
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Manage Production for High YieldManage Production for High Yield

Apply pest management skillsApply pest management skills
-- Use proper timely weed managementUse proper timely weed management
-- Select resistant varieties at plantingSelect resistant varieties at planting
-- Scout alfalfa fields for presence of insects Scout alfalfa fields for presence of insects 

and apply appropriate actionand apply appropriate action



Neal P. Martin
USDFRC

Potato LeafhopperPotato Leafhopper

Potato leafhopperPotato leafhopper
-- over winters in over winters in 

southern US near Gulf southern US near Gulf 
coastcoast

-- each spring migrates each spring migrates 
north on warm wind north on warm wind 
currentscurrents

-- first cut not affectedfirst cut not affected
-- damages 2 nd & 3 rd damages 2 nd & 3 rd 

cutcut
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Potato LeafhopperPotato Leafhopper
Empoasca fabaeEmpoasca fabae L.L.

Adult Nymph Hopperburn
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Effective Timing of ControlEffective Timing of Control
Requires Periodic SamplingRequires Periodic Sampling

Weekly sampling with a 
sweepnet.

When PLH catch in 10 
sweeps exceeds stand 
height in inches, the 
potential for economic 
injury exists.

Cut early or spray.
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Alfalfa Resistance to PLHAlfalfa Resistance to PLH

Leafhopper resistant alfalfa provides a non-chemical 
alternative to reduce losses due to PLH.

The Ohio State University The Ohio State University
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Economic Thresholds for PLHEconomic Thresholds for PLH
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Harvest for Quality and YieldHarvest for Quality and Yield

Cut for dairy Cut for dairy 
qualityquality
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Cut for dairy qualityCut for dairy quality
Forecast quality of standing cropForecast quality of standing crop
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Alfalfa Harvest Alert ApproachesAlfalfa Harvest Alert Approaches

Set harvest goals (140 to 160 RFV)Set harvest goals (140 to 160 RFV)

adjust up for field losses (15 %)adjust up for field losses (15 %)

adjust up for harvest time adjust up for harvest time 
(RFV/day X days)(RFV/day X days)

adjust for local conditionsadjust for local conditions
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Forecast alfalfa qualityForecast alfalfa quality
-- http://cf.http://cf.uwexuwex..eduedu//cesces//agag//scissorsclipscissorsclip//
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Predictive Equations of Alfalfa Quality Predictive Equations of Alfalfa Quality 
(PEAQ)(PEAQ)

Choose representative one square foot area of fieldChoose representative one square foot area of field
Determine stage of most mature stem in area using following critDetermine stage of most mature stem in area using following criteria:eria:
-- late vegetative late vegetative -- stem over 12 inches tall no visible buds or flowersstem over 12 inches tall no visible buds or flowers
-- bud bud -- more than 2 nodes with visible buds, no flowers or seed  podsmore than 2 nodes with visible buds, no flowers or seed  pods
-- flower flower -- 1 node with at least one open flower, no seed pods1 node with at least one open flower, no seed pods

Measure the height of tallest stem in one square foot area (fromMeasure the height of tallest stem in one square foot area (from soil soil 
surface)surface)

Rankin, Mike adapted from Hintz and Albrecht 1991. Crop Sci.  21Rankin, Mike adapted from Hintz and Albrecht 1991. Crop Sci.  21: 267 : 267 
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Harvest Harvest 
early early 
cuttings cuttings 
early and early and 
oftenoften
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Table 3. The influence of cuttings number and frequency on yieldTable 3. The influence of cuttings number and frequency on yield
and quality, St. Paul, MN, average of 3and quality, St. Paul, MN, average of 3--years.years.
__________________________________________________________________________________________________________
Cutting scheduleCutting schedule No No DMDM Forage Quality TestsForage Quality Tests RFVRFV MilkMilk

cutscuts T/AT/A % CP% CP % NDF % IVDMD% NDF % IVDMD indexindex lb/Alb/A11

________________________________________________________________________________________________________________________________
A 3 ff by Aug 31A 3 ff by Aug 31 33 4.94.9 2020 4242 6767 132132 77207720
B 2 ff + Sept 15B 2 ff + Sept 15 33 4.84.8 1919 4242 6767 131131 74907490
F bud + 2 by 8/31F bud + 2 by 8/31 33 4.44.4 2121 4242 6868 133133 71007100
C 3 ff + Oct 15C 3 ff + Oct 15 44 5.55.5 2121 3939 6969 147147 10,08010,080
D bud, ff,D bud, ff, fbfb, + 9/15, + 9/15 44 4.44.4 2121 3737 7171 157157 88108810
E bud, ff,E bud, ff, fbfb + 10/15+ 10/15 44 5.05.0 2020 4141 6969 140140 86208620
G bud, ff, s, + 10/15G bud, ff, s, + 10/15 44 5.05.0 2222 3838 7070 151151 95209520
H budH bud--ff by Aug 31ff by Aug 31 44 4.24.2 2323 3737 7171 157157 84108410
________________________________________________________________________________________________________________________________
SOURCE:  Adapted from Brink and Marten. 1989. J. Prod.SOURCE:  Adapted from Brink and Marten. 1989. J. Prod. AgrAgr. 1: 32.. 1: 32.
11Milk95.  Undersander et al.  1995.Milk95.  Undersander et al.  1995.
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Harvest for Quality and YieldHarvest for Quality and Yield
Table 3. The influence of cuttings number and frequency on yieldTable 3. The influence of cuttings number and frequency on yield
and quality, St. Paul, MN, average of 3and quality, St. Paul, MN, average of 3--years.years.
__________________________________________________________________________________________________________
Cutting scheduleCutting schedule No No DMDM Forage Quality TestsForage Quality Tests RFVRFV MilkMilk

cutscuts T/AT/A % CP% CP % NDF % IVDMD% NDF % IVDMD indexindex lb/Alb/A11

________________________________________________________________________________________________________________________________
A 3 ff by Aug 31A 3 ff by Aug 31 33 4.94.9 2020 4242 6767 132132 77207720
B 2 ff + Sept 15B 2 ff + Sept 15 33 4.84.8 1919 4242 6767 131131 74907490
F bud + 2 by 8/31F bud + 2 by 8/31 33 4.44.4 2121 4242 6868 133133 71007100
C 3 ff + Oct 15C 3 ff + Oct 15 44 5.55.5 2121 3939 6969 147147 10,08010,080
D bud, ff,D bud, ff, fbfb, + 9/15, + 9/15 44 4.44.4 2121 3737 7171 157157 88108810
E bud, ff,E bud, ff, fbfb + 10/15+ 10/15 44 5.05.0 2020 4141 6969 140140 86208620
G bud, ff, s, + 10/15G bud, ff, s, + 10/15 44 5.05.0 2222 3838 7070 151151 95209520
H budH bud--ff by Aug 31ff by Aug 31 44 4.24.2 2323 3737 7171 159159 84108410
________________________________________________________________________________________________________________________________
SOURCE:  Adapted from Brink and Marten. 1989. J. Prod.SOURCE:  Adapted from Brink and Marten. 1989. J. Prod. AgrAgr. 1: 32.. 1: 32.
11Milk95.  Undersander et al.  1995.Milk95.  Undersander et al.  1995.
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Minimize Minimize 
harvest lossesharvest losses
-- Total yield 3 Total yield 3 

cutscuts
-- Clark and Wood Clark and Wood 

County, WI 1999County, WI 1999--
20002000
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Minimize wheel Minimize wheel 
traffictraffic
-- Study conducted Study conducted 

in 4 statesin 4 states
-- Wheel traffic within Wheel traffic within 

variety trials 2 and variety trials 2 and 
5 days after cutting5 days after cutting

-- 8 8 –– 9 % yield 9 % yield 
reduction reduction –– 2 days2 days

-- 2828--29 % yield 29 % yield 
reduction reduction –– 5 days5 days

-- Demonstration at Demonstration at 
Arlington 9 Arlington 9 vs vs 12 ft 12 ft 
haybine haybine –– 1/2T/A/yr1/2T/A/yr

No wheel traffic No wheel traffic –– wheel trafficwheel traffic
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Percent yield reduction due to wheel trafficPercent yield reduction due to wheel traffic
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SOURCE:  Undersander, Dan and Jim SOURCE:  Undersander, Dan and Jim MoutrayMoutray.  2003. .  2003. 
http://www.http://www.uwexuwex..eduedu//cesces/forage//forage/wfcwfc/proceedings2001/wheel_traffic./proceedings2001/wheel_traffic.htmhtm
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Minimize wheel Minimize wheel 
traffictraffic
-- Use small tractorsUse small tractors
-- Avoid unnecessary Avoid unnecessary 

tripstrips
•• MowingMowing--conditioningconditioning
•• Transport of wagonsTransport of wagons
•• Collect dropped Collect dropped 

balesbales
-- Consider using Consider using 

larger equipmentlarger equipment
-- Drive on fields as Drive on fields as 

soon after cutting as soon after cutting as 
possiblepossible
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Alfalfa yield is directly related to profitAlfalfa yield is directly related to profit
Managing yield and quality depends:Managing yield and quality depends:
-- Selection of fields w/ wellSelection of fields w/ well--drained soils, no perennial drained soils, no perennial 

grass, correction of soil pH and other nutrients, grass, correction of soil pH and other nutrients, 
planting highplanting high--yielding varieties, manage for rapid yielding varieties, manage for rapid 
establishmentestablishment

-- Manage production for high yield Manage production for high yield –– annually fertilize annually fertilize 
based on needs, apply pest management skillsbased on needs, apply pest management skills

-- Harvest for quality and yield Harvest for quality and yield –– cut for dairy quality, cut for dairy quality, 
forecast quality of standing first crop, harvest early forecast quality of standing first crop, harvest early 
cuttings early and often, minimize harvest losses, and cuttings early and often, minimize harvest losses, and 
minimize wheel traffic minimize wheel traffic 
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