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 Alfalfa first cutting accounts 
32% (five cutting systems) to 46% 
(there cutting systems) of total dry 
matter yield and first cutting is the 
most digestible forage biomass. If the 
yield of the first cutting of alfalfa is 
mismanaged or lost, subsequent crop 
cannot fully replace the loss. Alfalfa 
winter kill is a key issue that alfalfa 
farmers and producers in Northeast 
Wisconsin face and farmers and    
producers lose alfalfa yield 
(particularly first cutting) every year 
due to winter kill. Winter kill can  
occur in extremely cold winters and is 
affected by the snow cover and the 
succession of cold and warm         
temperatures. It is difficult to predict 
winter kill based on temperature only, 
because cold temperatures and lower 
snow cover with occasional brief    
periods of warmer temperatures melt 
snow and again refreeze it ultimately 
causing lack of oxygen below ground. 
Evaluating alfalfa winter kill 
 It is important to examine if 
the alfalfa stand is injured by winter 
temperature. Compared to healthy 
alfalfa stand, the winter-injured alfalfa 
stands are slow to green up and 
growth pattens are uneven in the 
spring (Photo 1). To assess winter 
injury or death, roots of the suspected 
alfalfa filed should be diagnosed by 
walking diagonally across a field and 
digging up a shovelful plants at the 
depth of 4 to 6 inches at every 4 o 5 
paces intervals to examine the roots of 
the plants. The roots of the winter-
killed alfalfa plants are soft, and the 
interior color is yellow or brown. In 
contrast, the roots of the healthy    
alfalfa stand are firm, and their interi-
or color is white or cream. 

Photo 1. Winter-injured alfalfa stand in the 
spring. Photo credit Heather Darby,             
University of Vermont Extension 

 
Managing alfalfa stand for winter 
survival 
Managing cutting intervals and last 
cutting  
 One major factor that affect 
alfalfa winter kill is the frequency and 
timing of alfalfa cutting. Generally, 
the shorter the interval between cut-
tings, the greater is the risk of alfalfa 
winter kill. Cutting interval of 28 days 
or less will increase the sensitivity of 
plants to winter injury whereas cutting 
interval of 35 days or more would 
increase the accumulation of reserves 
and increase cold tolerance. Allowing 
alfalfa plants to mature longer than 
normal before cutting will help the 
plants rebuild needed energy for    
future production. It is recommended 
that last cutting of alfalfa should not 
be taken during the September      
window since plants are unable to 
replenish root carbohydrate reserves 

before winter. A good supply of     
carbohydrates stored in the roots     
going into winter is one of the main 
factors that affect winter survival of 
alfalfa stand.  
Managing potassium in alfalfa field  
 Potassium in the soil is       
another important factor for alfalfa 
winter survival. Potassium plays an 
important role in helping the plant to 
create and transport carbohydrates to 
the root. Potassium deficient during 
the critical rest period for alfalfa in 
fall can negatively affect carbohydrate 
stores and winter survival. A common 
management recommendation is to 
apply the first half the potassium after 
the first cutting in spring and the     
second half after last cutting in late 
summer. Potassium applied late in the 
fall (October) will provide limited 
benefits for winter survival. 
 If the soil tests of potassium 
for alfalfa in loamy soil is low (50-80 
ppm for sandy and organic soils and 
90-110 ppm for loamy soils), it is   
recommended to apply potassium   
fertilizer (K2O) of 145 lb per acre for 
seeding alfalfa when a yield goal is 
1.5.2.5 ton/acre. For the established 
alfalfa, application of potassium at the 
rate of 220 lb/acre is recommended 
when yield goal is 2.6-3.5 ton/acre. 
The recommended application rate of 
potassium is 280 lb/acre when yield 
goal is 3.6-4.5/per acre yield and the 
rate will increase as yield goal        
increases for established alfalfa. Even 
if soil potassium test is high (161-190 
for loamy soil), it is still recommend-
ed to apply 25 lb/acre potassium     
fertilizers for seeding alfalfa and      
45 lb/acre for established alfalfa when 
yield is 2.6-3.5 ton/acre. The applica-
tion rate will be higher as yield       
increases.  
 Alfalfa removes large 
amounts of potassium after each     
harvest. Sandy and organic soils do 
not hold sufficient potassium to allow 
for several years of high yielding    
alfalfa when whole plant is removed 
at harvest. When alfalfa is to be 
grown in a new field, increase the    
recommended K2O rate by 20% if 
stand persistence is of primary            
importance and the stand to be              
maintained for more than 3 years.   
Managing severely-injured alfalfa 
stands  
 For severely-injured alfalfa 
stands, allowing plants to go to full 
bloom before taking a first cut and to 
the early flowering stage for           
subsequent harvests and increasing 
the cutting height will help stands  
recover. New shoots will be develop-
ing at the base of the injured plants, 
and it is important to not remove these 
shoots, which would result in further 
detriment. In addition, it is             
recommended not to cut winter-
injured stands late in the fall, which 
will allow them to build up more           
reserves before winter.  
 
Written by Krishna Bhandari, Crops & Soils 
Educator, UW-Extension Brown, Door, and 
Kewaunee Counties 

  

Assessing alfalfa winter kill and               
management practices for winter survival  



7 

 

                     Agriculture Education 

UW-Madison Division of Extension * Aerica Bjurstrom, Regional Dairy Educator 
920-388-7138 * aerica.bjurstrom@wisc.edu 

https://kewaunee.extension.wisc.edu  https://www.faceboook.com/KewauneeCtyUWEX https://twitter.com/KewauneeCtyUWEX 

January 2023 

Pesticide Applicator Training 
 
 
In-Person Training 
Register today! Visit https://go.wisc.edu/ph5u37  to register.  
 
• February 15 9:00 AM Training will be held at Extension Brown County, 

2019 Technology Way, Green Bay, WI 54311 
 
 February 16  9:00 AM Training will be held at Farm Wisconsin          

Discovery Center, 7001 Gass Lake Rd, Manitowoc, WI 54220 
 
Cost: $10.00 
 
Please bring a #2 pencil, calculator, and your manual. Cell phones will not be 
allowed during the test. You will have to show ID when handing in the test.  
To purchase a manual please visit https://fyi.extension.wisc.edu/pat/  
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