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90% Farms at or below 4 tons/ac 

State average ~2.9 tons/ac 
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~5.5 tons/ac  

90% Farms at or below 4 tons/ac 

State average ~2.9 tons/ac 

QUESTION: How do we increase  

our yield (26 % to 60%)? 
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ESTABLISHMENT 
~ 630 $/ac (net) 

~ 1150 $/ac (net) 
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ESTABLISHMENT STRATEGIES FOR 
OPTIMUM YIELD 
 Fertility Management (i.e. know your soil!) 

 Field Preparations 

 Seeding rates 

 Planting dates and planters 

 Seeding depth  

 Limit traffic 
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KNOW YOUR FIELD AND THE SOIL 
 Select well drained soils 

– Wet soils benefit diseases 

– Reduces O2(g) diffusion 

 Soil should be deep enough 

to accommodate alfalfa tap 

roots 

 Autotoxicity 
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KNOW YOUR FIELD AND THE SOIL 
 SOIL TEST BEFORE PLANTING!! 

– Fertility Management 

 Ensures good stands through vigorous and early 

growth 

 Increase yield, quality and persistence 

http://www.extension.umn.edu/agricultu

re/nutrient-management/ 

Soil Water and Climate: 

Dr. Daniel Kaiser: dekaiser@umn.edu  

Dr. John Lamb: johnlamb@umn.edu 

Dr. Fabien Fernandez: fabiangf@umn.edu 
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NUTRIENT MANAGEMENT 
 Soil sample – Lime and pH (6.7 to 6.9)  
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NUTRIENT MANAGEMENT 

Apply 12-months 

before alfalfa seeding 
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NUTRIENT MANAGEMENT 
 Potassium: most 

limiting nutrient for 

alfalfa production in 

central, east-central, 

and southeastern 

Minnesota.  

 Potassium 

– Improved Stand Est. 

– Improved yield and 

stand survival 
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NUTRIENT MANAGEMENT 
 P and K 

– Applied PRE 

plant 

– Collect soil 

samples in the 

fall of the 1st 

production yr. 

– Fert. additions 

can be applied 

in the spring 



27 

© 2011 Regents of the University of Minnesota.  All rights reserved. 

NUTRIENT MANAGEMENT 
 Phosphorus 

– Root growth 

– Persistence 

– Winter injury 

– Very immobile 
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NUTRIENT MANAGEMENT 

http://www.extension.umn.edu/agriculture/nutrie

nt-management/ 
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Seed-to-Soil Contact (#2 cause of failure) 
 Most forage seeds must absorb more than their own weight in water 

from the soil before germination begins. 

Soil 

Seed 

Soil 

Seed 
Soil 

FIELD PREPARATIONS 
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Seed-to-Soil Contact (#2 cause of failure) 
 Most forage seeds must absorb more than their own weight in water 

from the soil before germination begins. 

Soil 

Seed 

Soil 

Seed 
Soil 

PLANTING DEPTH 

MOST ABSORB 125% ITS MASS IN WATER 
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FIELD PREPARATION 
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Primary and Secondary 

tillage typically needed 

for spring seeding. 
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z.umn.edu/forages 

 



35 

© 2011 Regents of the University of Minnesota.  All rights reserved. 

FIELD PREPARATION 

z.umn.edu/forages 

 



36 

© 2011 Regents of the University of Minnesota.  All rights reserved. 

(#1 cause of failure) 

 
The percent seedling emergence of several forage crops when seeded at 5 

depths. 

  Seedling Depth in Inches  
 Crop ¼ ½  1 1 ½  2 
 

Alfalfa 78 64 53 45 19 
Clover, Alsike 84 53 49 9 4 
Clover, Ladino 91 47 28 2 0 
Clover, Red 89 56 62 22 14 
Bluegrass, Kentucky 70 43 27 4 0 
Bromegrass 94 78 69 51 24 
Timothy 98 89 81 39 12 
Redtop 88 64 33 2 0 

Rules of Thumb: 
   Heal of shoe shouldn’t sink in more than ½ inch. 

   About 10% of seeds should be on soil surface after planting! 

PLANTING DEPTH 

1/3 1/2 1 1 1/2 
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PLANTING DATE AND PLANTERS 
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 Spring (Pros) 

– Better growing 

conditions (soil 

moisture) 

– Longer growing 

season 

– Cooler temp. 

– Enhanced 

germination 
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PLANTING DATE AND PLANTERS 
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 Summer (Pros): 

– Herbicides typically    

not needed 

– (Cons): Available soil 

moisture 

– Insufficient growth prior 

to killing frost  

– Sclerotinia crown rot 

may be prevalent in 

late-summer seeding  

 

 

– Need 6 to 7 weeks of 

growth for winter survival 
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The approximate seeds per pound of several forage crop species together with 
the theoretical number of seeds per square foot at various rates of seeding. 
_____________________________________________________________ 
 Seeds/Square Foot at 
 Approximate Seeding rate per acre of 
 Crop Seeds/Pound 1 lb. 2 lb. 5 lb. 10 lb. 
_____________________________________________________________ 
Alfalfa 221,000 5 10 26 51 
Bluegrass, Kentucky 2,000,000 46 92 230 460 
Brome, Smooth 136,000 3 6 16 31 
Clover, Ladino 754,000 17 35 87 173 
Clover, Red 293,000 7 13 34 67 
Crownvetch 120,000 3 6 14 27 
Fescue, Tall 246,000 6 11 28 56 
Orchardgrass 468,000 11 21 54 107 
Redtop 5,605,000 129 257 644 1287 
Reed Canarygrass 660,000 15 30 61 152 
Ryegrass 280,000 6 13 32 64 
Sudangrass 55,000 1 3 7 13 
Timothy 1,260,000 29 58 145 289 
Trefoil, Birdsfoot 414,000 10 19 48 95 
_____________________________________________________________ 
*Most seeding rates are designed to provide 3 to 8 times as much seed as would 

be needed under ideal conditions.* 

SEEDING RATES 
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SEEDING RATES 

5 lb/ac = 25 seeds/ft2 

10 lb/ac = 51 seeds/ft2 
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http://fyi.uwex.edu/forage/files/2014/01/FOF-

WheelTrafficAlfalfa.pdf 

TRAFFIC 
 Restrict traffic 

 Perform all traffic based 

task as close to the 

cutting date as possible.   
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TRAFFIC KILLS! 
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SUMMARY 
 Field Selection 

– Well drained, deep soils 

 Nutritive Management 

– Soil Sample and balance soil fertility to non-limiting 

– Soil test after each production year 

 Field Preparation 

–  Heal of shoe shouldn’t sink in more than ½ inch. 

 Planting Dates 

– Spring planting preferred for MN.  

 Seeding Rates  

– 10 to 12 lb seed/ac sufficient (need 25 plant ft2 following year) 

 Traffic kills 

– Try minimizing traffic and plant driving events close to harvest 

date 
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Questions? 
 
 
 M. Scott Wells 

Assistant Professor 

Agronomy/Plant Genetics  

UMN Twin Cities 

Office Phone: 612-625-3747 

mswells@umn.edu 


