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GRAZING PRACTICES       

Used leader-follower system (% of farms) 27.5 - - - - - 
Grazed annual crops (% of farms) 8.7 - - - - - 
Occupancy period (d) - 0.21 30 1.00 2.25 2.27 
Length of grazing season (d) - 123 257 188 189 29.0 

1Not all farms had information available for every variable 
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Table 2.3. Farmers' preferences on pasture plant species 

  

  

  Reason 1 Reason 2 Reason 3 
Preferred grasses and legumes 

  

  

  

 Orchardgrass tonnage grows well persistent 
 Meadow fescue palatability mixes well with others persistent 
 Kentucky bluegrass native sod-forming persistent 
 White clover palatability milk production native 
 Red clover tonnage easy to establish palatable 
 Alfalfa drought tolerance tonnage palatable 
Disliked grasses and legumes 
 Orchardgrass unpalatable   
 Perennial ryegrass uncompetitive   
 Tall fescue unpalatable   
 Alfalfa lack of persistence   
 Birdsfoot trefoil difficult to establish   
Grasses and legumes to try 
 Meadow fescue palatability   
 Sorghum sudangrass increase grass availability  
 Kura clover heard good things   
  Birdsfoot trefoil heard good things     
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Figure 2.1. The locations of the surveyed Wisconsin organic farms. 
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Figure 2.2. Distibution of cow and heifer (all female young stock) herd sizes for the 
surveyed farms. 
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Figure 2.3. Predominant breed (≥ 50% of cows) on the surveyed herds. HOL = Holstein, 
JER = Jersey, CB = crossbred, and Other = herds having a different predominant breed or 
no predominant breed.  
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Figure 2.4. Distribution of the farms based on the proportion of Holstein and crossbred 
cows within each herd.  
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Figure 2.5. Breeds represented in the crossbred cows on the surveyed farms. HOL =  
Holstein, JER = Jersey, MS = Milking Shorthorn, BS = Brown Swiss, NOR = Normande, 
AYR = Ayrshire, SR = Swedish Red, DB = Dutch Belted. 
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Figure 2.6. Depiction of a four-year crop rotation commonly used on the surveyed farms.  
By beginning with year 1 and following the upper right-hand corner of each subsequent 
box, one can see that the crop rotation is Year 1 = corn, Year 2 = small grain/new seeding 
perennial forage (alfalfa), Year 3 = mature stand of perennial forage (alfalfa), and Year 4 
= mature stand of perennial forage (alfalfa). 
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Figure 2.7. Location of all organic farms in the state of Wisconsin based on a 2009 
survey conducted by the Wisconsin Department of Agriculture, Trade, and Consumer 
Protection. 
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ABSTRACT 

The purposes of this study were (1) to group and compare certified organic 

Wisconsin dairy farms based on general farm characteristics and their feeding strategies 

during the course of 2010 and (2) to evaluate herd milk production and income over feed 

costs (IOFC). An on-site survey containing sections on farm demographics, feeding, 

grazing, and economics was conducted on 69 organic dairy farms. A non-hierarchical 

clustering method using nine variables related to general farm characteristics, feed 

supplementation, and grazing was applied to partition the farms into clusters. A scree plot 

was used to determine the most appropriate number of clusters. Milk production was 

evaluated using reported milk rolling herd averages (RHA).  Income over feeds costs was 

calculated as milk income minus feed expenses. The farms in clusters 1 (n=8) and 3 

(n=32), the large and small high-input farms, respectively, supplemented more feed 

ingredients into their lactating cows’ diets and relied more heavily on concentrates. Cows 

on these farms were predominantly Holstein.  Clusters 1 and 3 had the highest RHA 

(6,878 and 7,457 kg/cow per yr, respectively) and IOFC ($10.17 and $8.59/lactating cow 

per d, respectively). The farms in cluster 2 (n=5) were completely seasonal, extremely 

low-input farms, that relied much more heavily on pasture as a source of feed for their 

cows, with 4 out of the 5 farms having all of their operated land in pasture. Farms in 

cluster 2 relied on significantly fewer feeds during both the grazing and non-grazing 

seasons. These farms had the lowest RHA and IOFC at 3,632 kg/cow per yr and 

$5.76/lactating cow per d, respectively. Cluster 4 (n=24), the semi-seasonal, moderate-

input cluster, was third for RHA and IOFC at 5,417 kg/cow per yr and $5.83/lactating 

cow per d, respectively.	
  Breeds other than Holstein were used more prevalently on farms 
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in clusters 2 and 4, which may have influenced the RHA and IOFC. Results indicate that 

Wisconsin organic dairy farms differed tremendously in structure and feeding strategies, 

and farms that supplemented more feed had higher RHA and IOFC. These results can 

benefit current organic and transition farmers when considering farm management 

changes needed to meet the current organic pasture rule requirements or dealing with 

feed supplementation challenges.   

Key words: organic, supplementation, income over feed cost, cluster analysis 

INTRODUCTION 

Feeding management on organic dairy farms has become an increasingly critical 

and complex task.  In the US during 2010, feed costs accounted for approximately one-

half of total costs for producing milk (USDA-NASS, 2012).  Furthermore, on June 17, 

2010, the United States Department of Agriculture National Organic Program finalized a 

pasture rule for organic ruminants (USDA-AMS, 2010).  Organic dairy cattle at least 6 

months of age must receive 30% or more of their DMI from pasture during the yearly 

grazing season, which must be at least 120 days long.  Compliance with the pasture rule 

can create challenges for organic famers when balancing dairy rations.  Harsh winters, 

limited land bases, drought, and many other factors prevent complete reliance on pasture 

for Wisconsin dairy cattle, requiring farmers to find additional feed sources for all or part 

of the year.  Rising grain prices, limited and expensive harvested forages due to recent 

droughts (USDA-ERS, 2013), and the requirement that organic dairy herds must feed 

100% organic feed to their livestock have put extreme constraints on these dairy farms’ 

supplemental feeding programs (USDA-AMS, 2013).   
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Wisconsin’s prominent role in the nation’s organic dairy industry makes it a 

prime and necessary place to study this growing dairy sector.  Wisconsin ranks first in the 

United States for the total number of organic dairy farms, having 22% of the nation’s 

certified organic dairy farms (USDA-NASS, 2012).  Milk sales from dairy cattle make up 

the majority of Wisconsin’s organic sales, representing 62% or $82.3 million of total 

organic sales in Wisconsin (USDA-NASS, 2012).  Because Wisconsin’s organic farms 

are similar in size and structure to those located in the northeastern part of the US, some 

conclusions drawn about Wisconsin’s organic dairy farms could also apply to similar 

farms in the Northeast (McBride and Green, 2009).   

Though research on organic dairy farming in the US is increasing, especially with 

comparisons to conventional farming (Zwald et al., 2004; Sato et al., 2005; Pol and 

Ruegg, 2007; Stiglbauer, 2013), few sources delve into organic dairy farming alone.  

Furthermore, limited studies have reported on feeding management and its role in organic 

farm system profitability (McBride and Green 2009; Hoshide et al., 2011; Marston et al., 

2011).  The purposes of this study were (1) to group and compare certified organic 

Wisconsin dairy farms based on general farm characteristics and their feeding strategies 

during the 2010 production year and (2) to evaluate herd milk production and income 

over feed costs (IOFC) as a measure of profitability.  

MATERIALS AND METHODS 

Sampling 

To establish the sampling frame, two separate directories, the 2009 Wisconsin 

Active Dairy Producers list and the Wisconsin Certified Organic Producers list, were 

obtained from Wisconsin’s Department of Trade and Consumer Protection.  The first 
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directory included all Wisconsin farms that sold milk in 2009.  The second directory was 

a list of all Wisconsin farms that were certified organic in 2010, which included dairy, 

meat, and vegetable farms.  The two lists were compared to create a list of Wisconsin 

organic dairy producers, as names that appeared in both directories were believed to be 

organic dairy cattle producers in Wisconsin (N = 554) .  All farmers on the resulting list 

were invited to participate in the study through a direct mailing that included an 

introductory letter, project summary, description of the project team members, and a pre-

stamped postcard to be returned indicating their level of interest in participating in the 

project. Farmers were also informed of a $100 honorarium to be received upon 

completion of the survey.  Producers who expressed a willingness to participate were 

contacted by phone or mail to schedule an on-farm, face-to-face survey.  A total of 70 

farms were surveyed between January 2011 and January 2012 regarding the 2010 

production year.   

 Survey Protocol 

The survey was 45 pages long and contained 98 questions and 46 tables to be 

completed within 9 general sections.  Selected data from 7 sections were used in this 

study.  The first portion of the survey focused on farm demographics—land operated and 

characteristics of the dairy herd.  Additionally, the amount of milk sold, milk price, and 

component figures were obtained from milk check stubs for each month of 2010.  The 

middle sections of the survey focused on feed supplementation and grazing.  Farmers 

were asked to divide their herds into specific cow feeding groups and assess feed 

ingredient types and amounts consumed for all groups on a month-by-month basis for 

2010.  The information gathered in this section was used to measure changes in the 
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farms’ strategies of feeding supplementation when the cows were provided access to 

pasture.  The pasture management section of the survey addressed botanical composition 

of the pastures and grazing management practices.  The final portion of the survey 

assessed cropping strategies, home-grown feed costs and other economic variables.   The 

survey and study protocol were evaluated and qualified as exempt from review by the 

University of Wisconsin-Madison Education Research and Social and Behavioral Science 

Institutional Review Board office. The survey instrument was tested on 3 pilot farms 

before its use for research data collection. 

Variable Calculations 

Lactating cow DM consumed (kg/cow per day) year-round was approximated 

based on farmer-reported total amounts of feed consumed during the non-grazing season 

months.  The difference between the approximated total daily DM consumed and the 

amount of non-pasture feed consumed during the grazing season was assumed to be DM 

consumed from pasture [pasture DM consumed = total approximated DM consumed – 

DM consumed from non-pasture feed during the grazing season], as outlined in Gehman 

et al. (2006) and Rego et al. (2008).  

Income over feed cost was used as a measure of each farm’s profitability.  In this 

study, income referred specifically to revenue generated from milk sales.  Feed costs 

included expenses related to purchased feeds, homegrown feeds, and a calculated grazing 

cost for lactating cows only.  Specific expenditures factored into the homegrown feed 

crops and grazing costs included seed, fertilizer, weed and pest control, and irrigation 

costs.  When applicable, custom harvesting and labor, storage, and transportation costs 

were also included in feed costs.  Thus, IOFC was calculated for each month as follows: 
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IOFC ($/lactating cow per day) = (income from milk sales by month – (non-pasture feed 

+ grazing expenses by month)) / (average number of lactating cows per day by month)].  

Milk production was measured by milk rolling herd averages (RHA) obtained from DHI 

records (when available) or reported by the farmers.  RHA was used to measure milk 

production because RHA automatically included milk sold and milk not sold. Substantial 

amounts of milk may be used for calves on farm rather than sold since there are no 

certified organic milk replacers. Furthermore, RHA was available for all farms. 

Clustering 

Nine continuous numerical variables were used to cluster (group) the farms, with 

three variables from each of the following categories: general farm characteristics, non-

pasture feeding practices, and grazing practices (Table 1).  Variable selection was based 

on clustering goals and recommendations outlined in Mooi and Sarstedt (2011) and 

Weigel and Rekaya (1999).  The three general farm variables used were: cows per herd = 

mean number of cows (lactating and dry combined) each farm had in 2010, percent 

Holstein = percent of cows within each farm that were Holstein, and milking frequency = 

weighted mean number of milkings per day (as a proxy to capture seasonal production).  

The three non-pasture feeding variables used were: cow feeding groups = total number of 

lactating and dry cow feeding groups on the farm, non-pasture feeds = total number of 

purchased and non-pasture homegrown feeds incorporated into the lactating cows’ diet, 

and concentrates fed = mean amount of concentrates fed to lactating cows in kilograms 

DM per cow per day.  The three grazing variables used to gauge farmers’ incorporation 

of pasture into their lactating cow feeding program were: land used as pasture = 

percentage of each farm’s operated land primarily used as pasture, occupancy period = 
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the number of days lactating cows remained in a paddock before being rotated to new 

pasture, and grazing season length = the 2010 length of grazing season for each farm.  

A preliminary analysis identified one farm that had an incomplete dataset and 

outlying values in three of the nine clustering variables.  Data from this farm were 

excluded from further analysis.  Data were standardized by subtracting the means and 

dividing by the standard deviations.  A non-hierarchical (k-means) partitioning method 

was used to cluster the farms as this method is less affected by outliers (Mooi and 

Sarstedt, 2011).  Based on a preliminary scree plot (R Foundation for Statistical 

Computing, 2011), the 69 farms analyzed were partitioned into 4 clusters. Various 

properties of the clusters were then compared using Kruskal-Wallis tests, because the 

data was not all normally distributed. If the Kruskal-Wallis test for a particular variable 

indicated significant effect of cluster, pair-wise Wilcoxon rank-sum tests with Bonferroni 

corrections were used to determine which clusters differed.  All statistical analyses were 

performed using R version 2.14.0 (R Foundation for Statistical Computing, 2011).  

Statistical significance was set at P < 0.05. 

RESULTS 

Cluster 1 

 Cluster 1 consisted of 8 farms with a median herd size of 129 cows per farm 

(Table 1).  All 8 farms milked twice daily, year-round, although one farm had the 

majority of calving occur in March, April, and May.  The median percentage of Holstein 

cows on cluster 1 farms was 90%; the remaining cows were crossbreds (Table 1).  In 

addition to Holstein, breeds represented in the crossbreds included Jersey, Milking 
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Shorthorn, Brown Swiss, Swedish Red, Normande, Dutch Belted, Linebacks, and 

Fleckvieh (data not shown). 

All 8 farms in cluster 1 penned dry cows separate from lactating cows, and 2 of 

the farms had multiple feeding groups for lactating cows (Table 1).  For the majority of 

the farms in cluster 1, pasture was estimated as roughly one-third of the lactating cows’ 

diets during the peak grazing season and approximately one-fourth (22.0%) of the farms’ 

operated land was allotted to pasture (Table 1).  The majority of the remaining acres were 

under a crop rotation consisting of 1 to 2 years of an annual crop such as corn or 

soybeans followed by a new seeding of a perennial forage, usually alfalfa, planted with a 

small grain nurse crop such as oats or barley.  The average perennial forage stand life was 

approximately 3 years (data not shown).   

The average pasture turn-in date for the farms in cluster 1 was April 19 (Table 2).  

During the grazing season, the lactating cows had access to pasture for an average of 16.9 

hr/d.  On 6 of the farms, lactating cows had access to pasture all day except for milking 

time.  On the other 2 farms, lactating cows had access to pasture for only one-half of the 

day.  The median number of days lactating cows were in a paddock before being rotated 

to new pasture was 1.25 d (Table 1).  One-half of the farms utilized a leader-follower 

system to manage pasture, in which heifers or dry cows followed the lactating cows 

(Table 2).  Five of the 8 farms increased the amount of pasture available to their lactating 

cows to accommodate for slow pasture growth in the latter part of the grazing season.  

The remaining 3 farms rotated their cows systematically with no regard for pasture 

regrowth.  Pasture not grazed during the spring was harvested as hay.  The average last 
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date grazed on farms in cluster 1 was November 7 (Table 2), leading to a median grazing 

season length of 203 d (Table 1).   

Six of the 8 farms in cluster 1 offered a TMR or partial mixed ration throughout 

the entire year (Table 2).  The remaining 2 farms did not offer mixed feed at all.  The 

amount of concentrates consumed remained fairly consistent during the year (Figure 1), 

with a median value of 5.7 kg DM/lactating cow per d (Table 1).  For all 8 farms, the 

concentrates included corn as dried ground or shelled corn, high moisture shelled corn, or 

snaplage (corn cob plus leaf) (data not shown).  Additionally, 3 farmers fed small grains.  

All of the farmers grew most or all of their own corn and small grains except for 1 

farmer, who purchased all of both.  For 5 of the 8 farms, the concentrates included 

soybeans (Table 2); however, 2 of the 5 farmers only fed soybeans during the non-

grazing season.  Three of the farmers grew their own soybeans, 1 farm purchased 42% of 

its soybeans, and the fifth farm purchased all of its soybeans (data not shown).  All 8 

farms supplemented mineral, 6 of the farms supplemented salt, 4 of the farms 

supplemented kelp, 3 of the farms supplemented vitamins, and 3 of the farms 

supplemented sodium bicarbonate (Table 2).  Six and 7 of the farms supplemented hay 

and corn silage, respectively.  Levels of supplemented hay and corn silage remained 

fairly consistent throughout the entire year at approximately 1.96 and 2.71 kg DM/cow 

per day, respectively (Figure 1).  The diet ingredient that changed the most with the onset 

of the grazing season was haylage.  During the peak grazing season, the average amount 

of haylage supplemented dropped to 3.19 kg DM/cow per d, less than one-third the 

amount fed during the winter. 
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Cluster 1 had the highest IOFC for all months except March and July (Figure 2d).  

The months with the highest IOFC were January and December.  Though cluster 1 had 

the highest average IOFC compared with the other clusters, it was second for RHA at 

6,878 kg/cow per year (Table 1).  Cows in cluster 1 produced milk with an average yearly 

percent fat and protein of 3.90% and 3.05%, respectively (Figure 3).  The components 

remained fairly consistent throughout the entire year except for a slight decrease mid-

summer.  The average SCC was 248,000 cells/ml. 

Cluster 2 

At the other end of the spectrum in relation to cluster 1 was cluster 2, which 

consisted of five seasonal, low-input farms.  All five farms in cluster 2 were completely 

seasonal—defined in this study as having at least 1 month (February) in which the farms 

did not have any lactating cows.  The calving window for all five farms was in the spring 

and occurred between the months of March and June.  Three of the five farms milked 

their cows twice daily for all months in which they had lactating cows.  The fourth farm 

milked its herd twice daily for the first part of the lactation and once daily for the last 2 

months of the lactation.  The remaining farm utilized once daily milking for the entire 

lactation. 

 The median herd size for the farms in cluster 2 was less than one-half the median 

herd size for farms in cluster 1(50 vs. 129 cows, respectively; Table 1).  Only 1 of the 5 

farms had purebred Holstein cows, and that was only 12% of the adult herd; the 

remaining cows were crossbreds.  The breeds used by the other farms as purebreds, in 

crossbreds, or as both were Jersey, Milking Shorthorn, Normande, Brown Swiss, 
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Ayrshire, and New Zealand Fresian (data not shown).  Holstein genetics were also 

present in some of the crossbreds. 

 Having all of the cows in the same stage of lactation at the same time allowed for 

all cows to be managed as one group (Table 1).  Unlike the herds in cluster 1, during the 

grazing season, pasture was the primary feedstuff for the herds in cluster 2 (Figure 1).  

Four of the five farms managed all of their operated land as permanent pasture (Table 1).  

The acres that were not in pasture on the fifth farm were seeded with a legume-grass 

mixture for hay. The average grazing start date for the farms in cluster 2 was April 26 

(Table 2).  During the grazing season, the cows on cluster 2 farms had access to pasture 

for an average of 21.6 hr/d—all day except for milking time.  Three of the farms rotated 

cows to new pasture twice daily and 2 of the farms rotated cows to new pasture once 

daily.  Two of the farms implemented a leader-follower system for at least part of the 

grazing season, in which heifers immediately grazed the paddock that the cows were on 

previously (Table 2).  As the grazing season progressed and plant regrowth slowed, the 

farmers lengthened their pasture rest periods from 21.9 d in the spring to 32.8 d in late 

summer by increasing the hectares of pasture available to their cows for grazing (data not 

shown).  Pasture not grazed during the spring was harvested as hay.  The average last 

date grazed for farms in cluster 2 was November 28 (Table 2), for an average grazing 

season length of 216 d (Table 1). 

 Four of the five farms offered concentrates to lactating cows during the grazing 

season at rates that mimicked a lactation curve (Figure 1).  The average amount of 

concentrates fed peaked in March 3.74 kg DM/cow per d, but decreased to 1.31 kg 

DM/cow per d in December.  The yearly median amount of concentrates fed to lactating 
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cows for farms in cluster 2 was 2.7 kg/cow per d, less than half the amount of 

concentrates fed on the farms in cluster 1 (Table 1).  Salt, trace minerals, kelp, or a 

combination of these were supplemented year-round as free choice or as part of grain 

mixes on 4 of the 5 farms (Table 2).  None of the cluster 2 farms supplemented forages 

during the peak grazing season (Figure 1).  The only forage supplemented once pasture 

became sparse and winter arrived was legume-grass hay (Figure 1).  Four of the five 

farms grew all of their hay; the remaining farm purchased supplemented hay.  All five 

farms in cluster 2 housed their cows on indoor or outdoor bedded packs.  Three of the 

farms did not haul manure in 2010 (data not shown). 

 The median RHA was 3,509 kg/cow per yr (Table 1).  The average yearly percent 

fat, percent protein, and SCC were 4.11%, 3.32%, and 386,000 cells/ml, respectively.  

The percent fat was the lowest in July (3.78%) and highest in January (6.48%) (Figure 3).  

The percent protein was the lowest in April (2.89%) and highest in January (4.37%).  

Milk sold peaked in the summer months, with an average of 13.6 kg/cow per d for May, 

June, and July (Figure 2d). The IOFC also followed the lactation curve, with the highest 

monthly average IOFC occurring in June ($6.06/cow per d). 

Cluster 3 

The farms in cluster 3 (n=32) were similar in feeding management strategies to 

those in cluster 1 but herd sizes were much smaller with a median herd size of 41 cows 

per farm (Table 1).  In the majority (93.6%) of the farms, cows calved year-round; 

however one farm was completely seasonal, in which all of the cows were dry for the 

month of November, and a second farm was bi-seasonal with distinct spring and fall 

calving seasons.  When lactating cows were present, all farms milked twice daily (Table 
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1).  The percent of Holstein cows on cluster 3 farms was very similar to that of cluster 1, 

with a median of 89%.  Other purebred cows on the farms were of Jersey and Lineback 

breeds.  The remaining cows were crossbreds containing a mixture of Holstein, Jersey, 

Milking Shorthorn, Brown Swiss, Angus, Guernsey, Swedish Red, Normande, Dutch 

Belted, Montbeliarde, Lineback, Danish Red, Fresian, or Norwegian Red genetics (data 

not shown). 

 There was some variation in grouping of cows in cluster 3.  One-fourth of the 

farms penned all cows together, 23 farms separated lactating and dry cows, and one farm 

not only separated lactating and dry cows but further split the lactating cows into 2 

groups.  The farms in cluster 3 managed approximately one-third of their land as pasture 

(Table 1), with a majority of the remaining acres managed in a crop rotation consisting of 

1 to 2 years of corn followed by a new seeding of perennial forage, usually alfalfa, 

planted with a small grain nurse crop such as oats or barley.  The average perennial 

forage stand life was approximately 3 years (data not shown).   

 The average pasture turn-in date for farms in cluster 3 was May 1 (Table 2).  

During the grazing season, the lactating cows had access to pasture for an average of 19.2 

hr/d.  On 90.6% of the farms, lactating cows had access to pasture all day except for 

milking time.  On the remaining farms, lactating cows had access to pasture for only one-

half of the day.  For farms that rotated lactating cows among pastures, the median 

occupancy period in a pasture was 2 d (Table 1).  Three farms (9.4%) did not rotate their 

cows among pastures.  On six farms (18.8%), dry cows or heifers were pastured on the 

same paddocks after the lactating cows.  As the grazing season progressed, approximately 

one-third of the farms increased the hectares of pasture available to their lactating cows to 



60	
  
	
  
handle the late-season slow pasture growth.  The remaining two-thirds of the farms 

rotated cows with no adjustment due to grass availability.  Pasture not grazed during the 

spring was harvested as hay.  The last date grazed for farms in cluster 3 was October 21 

(Table 2), for an average grazing season length of 173 d (Table 1). 

Forty-one percent of the farms offered mixed feed for at least part of the year 

(Table 2). The amount of concentrates and corn silage consumed remained fairly 

consistent throughout the entire year, averaging 3.12 and 1.95 kg DM/cow per d (Figure 

1).  All but 1 farm fed concentrates, which included soybeans for one-fourth of the farms 

(Table 2).  Approximately one-half of the farms purchased concentrates.  All but one 

farm grew all of their own corn silage.  All but one farm fed salt, mineral, or both (Table 

2).  Forty-seven percent of the farms fed kelp. The diet ingredients that changed the most 

with the onset of the grazing season were hay and haylage in cluster 3, while usually only 

haylage was replaced with pasture on the farms in cluster 1 (Figure 1).  During the peak 

grazing season, the average amount of hay and haylage supplemented by cluster 3 farms 

dropped to 3.4% and 15.0% of the diet DM, more than a 50% decrease from the non-

grazing season for both ingredients. 

Cluster 3 farms had the highest RHA at 7,457 kg/cow per year (Table 1), and they 

had second highest IOFC for all months except March and July when they ranked highest 

(Figure 2) despite having the highest feed expenses (Figure 2c; Table 3.3; Table 3.4; 

Table 3.5).  Farms in cluster 3 had lowest milk fat and protein contents, with an average 

yearly percent fat of 3.71% and percent protein of 2.89%, respectively.  Milk components 

remained fairly consistent throughout the entire year except for a slight drop during 

summer (Figure 3).  The average SCC was 251,000 cells/ml. 
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Cluster 4 

Farms in cluster 4 (n=24) were similar in size to farms in clusters 2 and 3, having 

a median herd size of 43 cows per herd.  The farms in cluster 4 utilized a much more 

pasture-based feeding strategy than clusters 1 and 3 but were not as seasonal or low-input 

as cluster 2.  Though 10 of the 24 herds exhibited some seasonality, only 1 herd was 

completely seasonal, having no lactating cows during the month of February.  Two of the 

farms reduced the number of milkings from twice daily to once daily at some point 

during the year.  During the remainder of the year when lactating cows were present, 

twice daily milking was used.  Similar to cluster 2 farms, breeds other than Holstein were 

predominant on most cluster 4 farms, with a median percent Holstein of 6.0% for the 

cluster.  One-half of the farms milked other purebreds, and all but 2 farms had at least 

one crossbred cow.  The breeds represented in the crossbreds were similar to those in 

Cluster 3.  

Ten of the cluster 4 farms penned all of their cows together.  The remaining 14 

farms separated lactating and dry cows.  Approximately one-half of the farms’ land was 

managed as pasture, while crop production strategies varied considerably.  

Approximately one-fourth of the farms utilized the cropping rotation described in cluster 

3 (corn, small grain, perennial forage), one-fourth of the farms maintained their cropland 

in permanent pasture, and the remaining one-half of the farms had no structured crop 

rotation. 

The average pasture turn-in date for the farms in cluster 4 was April 22 (Table 2).  

Cows had access to pasture for an average of 21.0 hr/d—all day except for milking time.  

As in cluster 2, the occupancy period in a pasture was 0.5 d (Table 1).  Approximately 
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one-third of the farms utilized a leader-follower system to manage pasture in which dry 

cows and heifers or horses followed the lactating cows (Table 2).  Fourteen of the 24 

farms increased the hectares of pasture available to their cows as the grazing season 

progressed, while 10 of the farms utilized the same rotation schedule for their cows 

independent of grass availability.  Pasture not grazed during the spring was harvested as 

hay.  The average last date on pasture for lactating cows on the farms in cluster 4 was 

November 8 (Table 2), for a median grazing season length of 199 d (Table 1).  

Three of the farms offered mixed feed for at least part of the year (Table 2).  The 

amount of supplemented concentrates remained fairly consistent at 1.9 kg/lactating cow 

per d (Table 1).  Seven of the farms did not feed concentrates to their lactating cows 

except for what was included in the corn silage.  Of the 17 farms that offered 

concentrates, five fed only corn and 13 fed a mixture of grains or only a small grain (data 

not shown).  Two-thirds of the farms that fed concentrates purchased some or all of their 

concentrates.  Only one farm supplemented soybeans (Table 2).  Nine of the farms fed 

corn silage during the non-grazing season, but only one farm used corn silage during the 

grazing season.  Twenty and 19 farms offered hay and haylage, respectively (Table 2).  

For most farms, stored forage was replaced almost entirely with pasture during the 

grazing season (Figure 1). 

Cluster 4 ranked third for both IOFC and RHA at $5.92/lactating cow per d and 

5,388 kg/cow per yr, respectively (Table 1).  Milk components dropped slightly during 

the summer, but the SCC increased (Figure 3).  The average SCC was 224,000 cells/ml. 

DISCUSSION 

Determining Pasture Intake 
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Determining the proportion of the diet during the grazing season that was from 

pasture was a challenge in this study. Several animal- and pasture-based techniques 

(sward-clipping and estimation of fecal production using chromium oxide or alkane 

markers combined with diet digestibility) have been established for measuring total and 

pasture DMI for grazing cows (Bargo et al., 2003).  However, because pasture and animal 

material sampling were not a part of the current study, determination of DMI and the 

proportion of pasture in DMI were limited to using farmer reported data.  But, prediction 

equations are available to estimate data.  In their brief review on methods and equations 

for estimating DMI in grazing cows, Bargo et al. (2003) concluded that NRC (2001) 

equation 1-2 [DMI = (0.372 x FCM + 0.0968 x BW0.75) x (1-e[-0.192 x (WOL + 3.67)])] was 

sufficient for calculating DMI for grazing cows and had the advantage of requiring only 

animal factors compared to the other equations evaluated (Caird and Holmes, 1986; 

Vazquez and Smith, 2000).  Thus, approximating DMI using NRC (2001) equation 1-2 

was explored as a way to test our assumption that DMI in the grazing season was similar 

to DMI during the non-grazing season months of the year.  Figure 4 shows the 

comparison of the two methods for calculating DMI for each cluster.  The following 

limitations of the survey data regarding the variables required by NRC equation 1-2 

ultimately warranted the calculation of year-round daily total DMI to be based on the 

total daily supplemented DM during the non-grazing season.  In order to secure fat 

corrected milk values for each month of 2010, milk not sold to the dairy plant had to be 

approximated and added accordingly to milk sold for each month to get total kg of milk 

produced.  Additionally, only one average body weight value was available for each 

farm, so the same body weight value had to be used in each month’s DMI calculation.  
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Week of lactation values were also not available, so that term (1-e[-0.192 x (WOL + 3.67)]) was 

assumed to be 1.  This assumption was considered sufficient for this comparison since a 

herd average DMI (kg/lactating cow per day) was sought, and this fact implied an 

average week of lactation greater than 20 weeks, which would be reasonable for 

continuously calving herds having at least a 12 month calving interval.  Moreover, using 

NRC (2001) equation 1-2 to account for energy for walking to pasture would have 

required another set of additional assumptions.  Lastly, farms that did not have monthly 

milk data available were not able to have a DMI calculated using NRC (2001) equation 

1-2, reducing the number of farms included in the NRC (2001) equation 1-2 estimation of 

DMI. 

Though approximating total DMI based on total DM from supplemented feed 

during the non-grazing season was useful for determining the proportion of each feed 

ingredient in the average lactating cow diet for each cluster, it had several limitations in 

this study.  If farmers did not account for wasted supplemented feed, then total DMI was 

overestimated.  On the other hand, by using the daily non-grazing DMI for spring calving 

herds (cluster 2), grazing season (thus peak lactation) DMI was underestimated since it 

was determined using non-grazing season (late lactation) DMI values.  

The limitations of the two methods for determining total DMI are likely the cause 

for the observed differences in DMI (~2 kg/cow per d) for the two methods discussed, 

suspecting that the DMI based on supplementation was an overestimation and DMI based 

on NRC (2001) equation 1-2 was an underestimation of actual DMI for clusters 1, 3, and 

4 (Figure 4).  The differences in estimation of DMI for cluster 2 are likely due to several 

reasons.  By assuming the average week of lactation was ≥ 20, DMI based on NRC 
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(2001) equation 1-2 may be overestimated for the first several months of spring due to 

the cows being in the early stages of lactation.  However, because approximating DMI 

based on supplementation likely underestimated daily DMI for cluster 2, it is assumed for 

this cluster, as well as the other 3 clusters for the reasons mentioned above, that the actual 

DMI of the cows lies somewhere between the resulting values for the two methods.   

Even so, because the goal of the study was to determine major differences in feeding 

strategies between organic farms and their relationship to milk production and IOFC 

rather than specific values for these variables, it was concluded that approximating DMI 

based on non-grazing season supplemented DM was adequate for and most accurately 

portrayed cluster feeding strategy differences based on survey data in this study.  

Herd Size  

The median and spread of herd sizes observed in this study are comparable to 

other Midwestern studies. In their study comparing production and management practices 

on Wisconsin conventional and organic dairy farms, Sato et al. (2005) recorded an 

average organic herd size of 51 cows, similar to the median herd size of 45 cows 

observed in this study.  In a study on organic dairy farming in the US, McBride and 

Greene (2009) found a similar spread of herd sizes; with 12.2% of the herds they 

surveyed in the upper Midwest (MI, MN, and WI) and 3.2% of the herds surveyed in the 

Northeast (ME, NY, PA, and VT) having at least 100 cows per farm. Likewise, cluster 1 

(11.6% of the sampled farms) had a median herd size of 129 cows.   

The larger median herd size of cluster 1 could be contributing to the higher IOFC 

for this cluster due to economies of scale.  Even though the farms in cluster 1 

supplemented the most feed ingredients, they had the least amount of feed expenses 
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($/cow per d) for most months in 2010.  This advantage is particularly noticeable when 

comparing clusters 1 and 3.  Clusters 1 and 3 were similar in feeding management, breed, 

and milk production, but cluster 1 had a numerical advantage in IOFC.  The ability to 

distribute capital investment in equipment and storage facilities for homegrown feeds 

across more animals is likely a contributing factor to cluster 1’s higher IOFC.  Similarly, 

in their simulations on the effects of stored feed cropping systems and  farm size on 

Maine organic dairy farm profitability, Hoshide et al. found that long run average total 

costs and thus net farm income per cow increased with farm size in all simulated feed 

production systems. 

Breed 

It is not surprising that only 2 clusters’ farms were predominantly Holstein, as 

breeds other than Holstein are frequently used by graziers because of their advantages in 

higher milk components, heat tolerance, utilization of grass, and fertility (Barrett et al., 

2005; Paine and Gildersleeve, 2011; Smith et al, 2013).  Crossbreeding in particular is 

used for its advantage in reproductive efficiency, especially if the farm wants to employ 

seasonal calving (Auldist et al., 2007). However, despite these advantages, Holstein-

based clusters 1 and 3 resulted in higher RHA and IOFC.  The larger sums of milk 

produced by Holstein cows led to more milk sold per cow, contributing to the higher 

IOFC for these farms. 

Grazing 

Though not yet required by the surveyed farms because the pasture rule did not 

have to be met until June 10, 2011, for farms already certified organic, all 4 clusters 

appeared to meet the pasture rule requirements of 30% DMI from pasture for at least 120 
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d (Figure 1) (USDA, 2010). However, the increased reliance on pasture had its 

advantages and disadvantages.  Feed expenses during the grazing season months were 

among the lowest for all 4 clusters (Figure 2), which is in agreement with the idea that 

many graziers turn to pasture-based dairying for its reduced input costs (Clark and 

Kanneganti, 1998). Increases in milk sold per cow were observed in all 4 clusters 

following the onset of the grazing season, which can be attributed to the nutritious and 

abundant state of pasture during the spring as well as cows reaching peak lactation for 

seasonally oriented herds in clusters 2 and 4.  However, it is well documented that 

primary reliance of grazed forage for lactating cow diets may result in overall reduced 

milk production compared to cows relying on stored feed diets, particularly TMR, due to 

inadequate provision of energy in the diet (Leaver, 1985; Kolver and Muller, 1998; Bargo 

et al., 2003).   

Rotating lactating cows more frequently to allow for more uniform pasture intake 

and prevent cows from immediately grazing pasture regrowth (Undersander et al., 2002), 

is a strategy pasture-based farms such as those in clusters 2 and 4 have implemented to 

improve their production and management.  Implementing a leader-follower system was 

another grazing strategy that some of the farmers utilized.  Mayne et al. (1988) observed 

that implementation of leader-follower grazing resulted in better utilization of available 

herbage and a 26% increase in milk production of high-producing cows in their leader-

follower treatment compared to high-producing cows in their control treatment. 

Feed Supplementation 

Feed supplementation has also been a strategy used to improve milk production 

on pasture-based dairies.  The higher percentage of supplemented feed used for lactating 
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cows’ diets in clusters 1 and 3 during the grazing season could be attributed to their use 

of the Holstein breed, which have a higher milk production response to concentrate 

feeding (White et al., 2002).  Furthermore in agreement with this study’s findings, Bargo 

et al. (2002) concluded that the pasture plus partial mixed feed treatment, similar to the 

lactating cow diets of clusters 1 and 3, resulted in higher milk production than the pasture 

plus concentrate treatments, which were similar to many of the lactating cow diets of 

clusters 2 and 4.  However, compared to no-grain pasture diets, Bargo et al. (2003) 

concluded that milk production increases linearly with the addition of concentrates up to 

10 kg of concentrates. 

The larger number of feed ingredients in the diets containing corn silage for 

clusters 1, 3, and 4 was not surprising. Hoshide et al. (2011) argued that perennial, sod-

based diets provided ample amounts of protein to lactating cows if they were harvested at 

appropriate times.  However, diets that incorporated several corn products in the form of 

grain and silage need to also include protein-rich ingredients to reach an adequate level of 

dietary crude protein concentration.  This was apparent in our study for which 62.5% of 

the farms in cluster 1 supplemented soybeans and no farms in cluster 2 fed soybeans 

(Table 2).  

Milk Production and IOFC  

The summer decreases in percent fat and percent protein and peak in SCC are 

apparent nationally (USDA, 2013).  The high milk component values for January for 

cluster 2 could be attributed to several factors including breed, stage of lactation, number 

of milkings per day, and feeding strategies.  A reduction in milk yield late in lactation or 

a decrease in the number of milkings per day leads to production of a more concentrated 
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milk (Stelwagen et al., 2013).  Furthermore, milk produced by cows not consuming 

pasture has a higher fat concentration than milk produced by cows on pasture (Bargo et 

al., 2003). The larger reported RHA and calculated IOFC for clusters 1 and 3 are likely 

due to breed and supplementation levels.  Using the Integrated Farm System Model, 

Hoshide et al. (2011) also found the larger, heavily-supplemented organic farms to be 

more profitable, with net farm incomes at least $2.47/cow per d more than that of small, 

perennial sod-based farms, even though breed and milk production (6,531 kg/cow per yr) 

were kept constant across all treatments. 

The economic climate of dairy farming in Wisconsin was not favorable during the 

time frame surveyed.  Milk prices received by some farmers were not true representations 

of organic premiums, and a number of the organic farmers reported that they lost their 

organic buyers in 2010, and milk was sold to conventional processors. If they were 

fortunate enough to find another organic buyer, they were placed in a probation period 

until the fall months.  During probation, these farms received a milk price somewhere in 

between the conventional price and common organic premium prices, which may 

partially explain higher IOFC in the latter part of the year (Figure 2).  Additionally, some 

organic farmers were placed on a quota system during the latter half of 2009 and the first 

part of 2010, and those who exceeded their allotted quota received conventional prices 

for any milk sold above quota.  The increase in IOFC towards the end of 2010 could be 

due to increased price premiums implemented by some co-ops during the winter as an 

incentive for farmers to increase their milk production during winter shortages and reduce 

their milk production during spring surpluses.  
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Differences between farms within cluster were also investigated concerning 

IOFC.  It has been concluded that no one factor in IOFC is the determinant for farm 

profitability.  In most cases, the most profitable farms within each cluster did not sell the 

most milk per cow, receive the best pay price, or incur the least expenses for feed, but 

had an ideal blend of all factors.  In cluster 1, the two farms with the largest IOFC ranked 

second and third for the most milk sold (kg/cow per day), ranked first and seventh for 

milk price ($/kg), had the lowest feed expenses ($/cow per day).  Of the farms in which 

IOFC could be measured for cluster 3, the three farms with the largest IOFC also sold the 

most milk per cow, received only a moderate milk price ($/kg), but varied widely for feed 

expenses ($/cow per day) compared to their other cluster members.  Of the farms in 

which IOFC could be measured for cluster 4, 2 of the top 3 farms were in the top 3 for 

milk sold (kg/cow per day), all 3 of the top 3 farms were in the top half for milk price 

received ($/kg), but varied widely for feed expenses ($/cow per day) compared to their 

other cluster members.   

CONCLUSIONS 

 Wisconsin’s organic dairy farms differ significantly in size, feeding management, 

productivity, and profitability as measured with IOFC.  The heavily-supplemented farms 

appeared to be most profitable based on IOFC and had larger reported RHA compared to 

farms with more of a grass-based diet. However, research evaluating other farm costs 

needs to be conducted before assessing profitability at the whole-farm level. 
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Table 3.1. Cluster and total sample medians (interquartile ranges) for the clustering and evaluated variables 
 Cluster 1  Cluster 2  Cluster 3  Cluster 4  Total 
 (n=8)  (n=5)  (n=32)  (n=24)  (n=69) 
Variables mdn1 (iqr)1  mdn (iqr)  mdn (iqr)  mdn (iqr)  mdn (iqr) 
        Clustering               
Cows per herd 129a (56)  50b (35)  41b (14)  43b (51)  45 (41) 
Percent Holstein2 90a (14)  0.0b (0.0)  89a (25)  6.0b (22)  71 (89) 
Milking frequency3 2.0a (0.0)  1.5b (0.43)  2.0a (0.0)  2.0a (0.0)  2.0 (0.0) 
Cow feeding groups4 2.0a (0.25)  1.0b (0.00)  2.0a (1.0)  2.0b (1.0)  2.0 (1.0) 
Supplemented feeds5 8.0a (2.3)  2.0c (2.0)  6.0ab (2.0)  6.0b (1.3)  6.0 (2.0) 
Concentrates fed6  5.7a (2.8)  2.7ab (2.7)  4.2a (1.4)  1.9b (2.6)  3.6 (2.6) 
Land used as pasture (%) 22c (20)  100a (0.0)  31c (14)  49b (28)  36 (24) 
Occupancy period7 (d) 1.25a (1.25)  0.50b (0.50)  2.00a (3.25)  0.50b (0.50)  1.00 (2.00) 
Grazing season length (d) 203a (21)  216a (24)  176b (36)  199b (25)  189 (39) 
        Evaluated               
RHA8 (kg/cow per yr) 6,878a (1,038)  3,632c (783)  7,457a (1,754)  5,417b (1,760)  6,583 (2,520) 
IOFC9 ($/cow per d) 10.17a (2.99)  5.76ab (1.62)  8.59a (4.68)  5.92b (2.47)  7.73 (4.01) 
1mdn = median, iqr = interquartile range 
2Percent of cows within each farm that were Holstein 
3Weighted mean number of milkings per day 
4Total number of cow feeding groups on the farm 
5Total number of non-pasture feeds incorporated into the farm’s lactating cow diet 
6Mean amount of concentrates fed to lactating cows (kg/cow per d) 
7Number of days lactating cows remained in a paddock before being rotated to new pasture 
8Milk rolling herd average (RHA) 
9Milk income over feed costs (IOFC) for lactating cows for January through November, 2010. Note: Cluster 2 (n = 4), Cluster 3 (n = 
27), Cluster 4 (n = 20) 

abcKruskal-Wallis test (P ≤ 0.05). Medians within a row not sharing a common superscript are statistically different based on 
Wilcoxon test with Bonferroni correction (P < 0.05). 
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Table 3.2. Grazing and feed supplementation characteristics of the 4 clusters 
  Cluster 1 Cluster 2 Cluster 3 Cluster 4 
Grazing characteristics 

    Grazing season start date 19-Apr 26-Apr 1-May 22-Apr 
Grazing season finish date 7-Nov 28-Nov 21-Oct 8-Nov 
Access to pasture (hr/d) 16.9 21.6 19.2 21.0 
Used leader/follower system (% of       
farms) 50 40 19.4 29.2 

Feed supplementation characteristics     
Used a nutritionist/feed company         
representative (% of farms) 100 40 81 50 

Fed mixed feed (% of farms) 75 0 41 13 
Percent of farms that supplemented:     

Concentrates 100 80 97 71 
Soybeans 63 0 25 4 
Corn silage 88 0 44 38 
Haylage 100 0 22 79 
Hay 75 100 25 83 
Kelp 50 40 47 54 
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Table 3.3. Feed costs ($/lactating cow per day) by feed type for each cluster and the total sample for 
each month of 2010 
Month1 JAN FEB2 MAR APR MAY JUN JUL AUG SEP OCT NOV DEC 

CONCENTRATES 
Cluster 1 0.54 0.54 0.50 0.50 0.42 0.42 0.42 0.42 0.42 0.45 0.49 0.52 
Cluster 2 0.47 NA 1.58 1.47 1.27 1.15 1.15 1.15 1.15 0.95 0.87 0.95 
Cluster 3 0.97 0.97 0.97 0.96 0.81 0.79 0.73 0.74 0.74 0.78 0.86 0.97 
Cluster 4 0.54 0.54 0.56 0.57 0.54 0.52 0.52 0.52 0.56 0.58 0.59 0.53 
All Farms 0.74 0.75 0.79 0.79 0.69 0.66 0.64 0.64 0.66 0.68 0.71 0.74 

FORAGES 
Cluster 1 0.51 0.51 0.51 0.44 0.22 0.18 0.18 0.18 0.18 0.30 0.39 0.51 
Cluster 2 0.34 NA 0.37 0.28 0.02 0.00 0.00 0.00 0.00 0.02 0.06 0.20 
Cluster 3 0.71 0.71 0.71 0.68 0.31 0.24 0.25 0.26 0.29 0.47 0.70 0.71 
Cluster 4 0.94 0.93 0.98 0.90 0.12 0.02 0.06 0.05 0.11 0.31 0.80 0.91 
All Farms 0.75 0.77 0.77 0.70 0.21 0.14 0.16 0.16 0.20 0.37 0.66 0.75 

VITAMINS AND MINERALS 
Cluster 1 0.68 0.68 0.68 0.68 0.66 0.66 0.64 0.65 0.65 0.65 0.68 0.68 
Cluster 2 0.15 NA 0.07 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.31 
Cluster 3 0.37 0.37 0.37 0.37 0.36 0.36 0.36 0.36 0.36 0.37 0.38 0.38 
Cluster 4 0.25 0.25 0.25 0.23 0.21 0.21 0.21 0.21 0.21 0.21 0.24 0.24 
All Farms 0.36 0.37 0.35 0.35 0.34 0.34 0.34 0.34 0.34 0.34 0.36 0.36 

GRAZING 
Cluster 1 0.00 0.00 0.00 0.00 0.02 0.02 0.02 0.02 0.02 0.01 0.00 0.00 
Cluster 2 0.00 NA 0.00 0.00 0.10 0.14 0.15 0.15 0.15 0.10 0.06 0.00 
Cluster 3 0.00 0.00 0.00 0.00 0.29 0.39 0.40 0.41 0.39 0.23 0.01 0.00 
Cluster 4 0.00 0.00 0.00 0.04 0.25 0.23 0.23 0.24 0.24 0.23 0.09 0.02 
All Farms 0.00 0.00 0.00 0.01 0.23 0.27 0.27 0.28 0.27 0.20 0.04 0.01 
1JAN = January, FEB = February, MAR =  March, APR = April, JUN = June, JUL = July, AUG = 
August, SEP = September, OCT = October, NOV = November, DEC = December 
2The missing values (NA) in February for Cluster 2 indicate that there were no lactating cows on any 
of that cluster's farms during that month. 
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Table 3.4. Feed costs ($/kg DM) by feed type for each cluster and the total sample for each month of 
2010 
Month1 JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC 

 
CONCENTRATES 

Cluster 1 0.084 0.084 0.084 0.084 0.084 0.084 0.084 0.084 0.084 0.084 0.084 0.084 
Cluster 22 0.412 NA 0.388 0.394 0.394 0.394 0.394 0.394 0.394 0.394 0.394 0.352 
Cluster 3 0.185 0.185 0.185 0.185 0.185 0.181 0.180 0.180 0.180 0.181 0.164 0.185 
Cluster 4 0.277 0.277 0.274 0.276 0.284 0.284 0.284 0.284 0.290 0.290 0.286 0.278 
All Farms 0.202 0.198 0.209 0.213 0.213 0.211 0.211 0.210 0.213 0.214 0.206 0.208 

 
CORN SILAGE 

Cluster 1 0.028 0.028 0.028 0.028 0.028 0.028 0.031 0.031 0.031 0.026 0.026 0.026 
Cluster 22 NA NA NA NA NA NA NA NA NA NA NA NA 
Cluster 3 0.034 0.033 0.033 0.033 0.035 0.037 0.037 0.037 0.040 0.036 0.033 0.033 
Cluster 4 0.039 0.040 0.040 0.040 0.022 0.022 0.022 0.050 0.050 0.038 0.039 0.039 
All Farms 0.034 0.034 0.034 0.034 0.032 0.033 0.034 0.037 0.038 0.034 0.033 0.033 

 
HAY 

Cluster 1 0.011 0.011 0.011 0.036 0.036 0.036 0.036 0.036 0.036 0.036 0.011 0.011 
Cluster 22 0.030 NA 0.028 0.027 0.022 NA NA NA NA 0.034 0.034 0.020 
Cluster 3 0.049 0.049 0.049 0.049 0.059 0.066 0.061 0.061 0.061 0.050 0.050 0.049 
Cluster 4 0.106 0.106 0.108 0.113 0.087 0.072 0.079 0.084 0.099 0.084 0.102 0.102 
All Farms 0.066 0.068 0.067 0.069 0.062 0.058 0.058 0.058 0.064 0.057 0.065 0.063 

 
HAYLAGE 

Cluster 1 0.029 0.029 0.029 0.029 0.031 0.015 0.015 0.015 0.015 0.029 0.029 0.029 
Cluster 22 NA NA NA NA NA NA NA NA NA NA NA NA 
Cluster 3 0.043 0.043 0.043 0.045 0.048 0.038 0.038 0.038 0.053 0.047 0.043 0.043 
Cluster 4 0.053 0.054 0.054 0.053 0.022 0.013 0.077 0.044 0.054 0.049 0.048 0.058 
All Farms 0.044 0.044 0.044 0.045 0.039 0.030 0.037 0.033 0.045 0.044 0.042 0.046 

 
VITAMINS AND MINERALS 

Cluster 1 1.371 1.371 1.371 1.371 1.301 1.301 1.273 1.275 1.275 1.275 1.371 1.371 
Cluster 22 0.898 NA 1.437 1.254 1.254 1.254 1.254 1.254 1.254 1.254 1.254 1.078 
Cluster 3 1.268 1.268 1.270 1.270 1.250 1.230 1.232 1.232 1.233 1.252 1.273 1.272 
Cluster 4 1.214 1.214 1.224 1.217 1.258 1.259 1.257 1.253 1.233 1.275 1.289 1.213 
All Farms 1.250 1.261 1.268 1.262 1.259 1.251 1.247 1.246 1.239 1.263 1.290 1.253 
1JAN = January, FEB = February, MAR =  March, APR = April, JUN = June, JUL = July, AUG = 
August, SEP = September, OCT = October, NOV = November, DEC = December 
2The missing values for Cluster 2 indicate that there were no lactating cows (February) or those feeds 
were not fed (all other months) on any of that cluster's farms during those months. 
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Table 3.5. Dry matter fed (kg/lactating cow per day) by feed type for each cluster and the total sample 
for each month of 2010 
Month1 JAN FEB2 MAR APR MAY JUN JUL AUG SEP OCT NOV DEC 

 
CONCENTRATES 

Cluster 1 4.98 4.98 4.98 4.98 4.88 4.88 4.88 4.97 4.97 4.98 4.98 4.98 
Cluster 2 0.77 NA 3.74 2.80 2.50 2.34 2.34 2.34 2.34 2.03 1.88 1.31 
Cluster 3 4.36 4.36 4.36 4.27 3.77 3.75 3.69 3.69 3.69 3.76 4.28 4.36 
Cluster 4 1.85 1.85 1.87 1.83 1.64 1.64 1.64 1.64 1.77 1.78 1.95 1.84 
All Farms 3.40 3.52 3.52 3.40 3.07 3.04 3.02 3.03 3.08 3.09 3.36 3.36 

 
CORN SILAGE 

Cluster 1 2.78 2.78 2.78 2.78 2.78 2.78 2.32 2.32 2.32 2.98 2.98 2.98 
Cluster 2 0.00 NA 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Cluster 3 2.18 2.52 2.52 2.32 1.66 1.50 1.50 1.50 1.45 1.90 2.26 2.19 
Cluster 4 2.42 2.18 2.09 2.00 0.15 0.09 0.09 0.17 0.17 1.53 2.32 2.32 
All Farms 2.24 2.43 2.29 2.09 1.14 1.05 1.00 1.02 1.00 1.76 2.20 2.20 

 
HAY 

Cluster 1 1.94 1.94 1.94 1.99 1.92 1.99 1.99 1.99 1.99 1.89 1.94 1.94 
Cluster 2 7.24 NA 13.17 7.32 0.90 0.00 0.00 0.00 0.00 0.61 2.03 7.13 
Cluster 3 5.36 5.37 5.36 4.89 1.33 0.70 0.85 0.85 0.91 2.09 4.38 5.36 
Cluster 4 5.64 5.69 6.00 5.28 1.26 0.48 0.57 0.52 0.89 2.02 4.33 4.93 
All Farms 5.13 5.05 5.53 4.87 1.34 0.72 0.83 0.81 0.96 1.94 3.90 4.91 

 
HAYLAGE 

Cluster 1 11.58 11.58 11.58 10.51 3.57 3.45 3.91 4.25 4.30 7.99 10.21 11.35 
Cluster 2 0.00 NA 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Cluster 3 8.30 8.32 8.30 7.75 3.84 3.19 3.20 3.31 3.52 5.93 8.43 8.39 
Cluster 4 8.60 8.39 8.04 7.49 1.48 0.13 0.42 0.57 1.11 3.98 7.62 8.88 
All Farms 8.43 8.76 8.23 7.42 2.71 1.93 2.08 2.22 2.52 5.06 7.74 8.42 

 
VITAMINS AND MINERALS 

Cluster 1 0.46 0.46 0.46 0.46 0.46 0.46 0.45 0.46 0.46 0.46 0.46 0.46 
Cluster 2 0.10 NA 0.05 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.11 
Cluster 3 0.28 0.28 0.27 0.27 0.27 0.27 0.27 0.27 0.27 0.28 0.28 0.28 
Cluster 4 0.20 0.20 0.20 0.19 0.17 0.17 0.17 0.17 0.18 0.17 0.19 0.20 
All Farms 0.26 0.27 0.26 0.26 0.25 0.25 0.25 0.25 0.25 0.25 0.26 0.26 
1JAN = January, FEB = February, MAR =  March, APR = April, JUN = June, JUL = July, AUG = 
August, SEP = September, OCT = October, NOV = November, DEC = December 
2The missing values in February for Cluster 2 indicate that there were no lactating cows on any of that 
cluster's farms during that month. 
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Figure 3.1. Proportion of feeds (on a DM basis) in the average lactating cow diet for each month of 2010 by cluster. Note: in 
cluster 2, the absence of color in February indicates that there were no lactating cows during that month on any of that cluster’s 
farms.   
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Figure 3.2. (a) Milk sold, (b) milk price, (c) feed expenses, and (d) milk income over feed costs (IOFC) by month of 2010, for 
the 4 clusters. Note: only approximately one-half of the farms in each cluster had milk data (thus IOFC) available for 
December 2010.  The absence of points in February for cluster 2 indicates that there were no lactating cows during that month 
on any of that cluster’s farms.  Cluster 1 = (o), cluster 2 = (n), cluster 3 = (∆), cluster 4 = (▲), and all farms = (x). 

0.0 

5.0 

10.0 

15.0 

20.0 

25.0 

J F M A M J J A S O N D 

M
ilk

 S
ol

d 
(k

g/
co

w
 p

er
 d

) 

0.45 

0.50 

0.55 

0.60 

0.65 

0.70 

0.75 

J F M A M J J A S O N D 

M
ilk

 P
ric

e 
($

/k
g)

 

0.50 

0.75 

1.00 

1.25 

1.50 

1.75 

2.00 

2.25 

J F M A M J J A S O N D 

Fe
ed

 E
xp

en
se

s 
($

/c
ow

 p
er

 d
) 

0.0 

2.0 

4.0 

6.0 

8.0 

10.0 

12.0 

14.0 

J F M A M J J A S O N D 

IO
FC

 ($
/c

ow
 p

er
 d

) 



85	
  
	
  

	
  

Figure 3.3. Milk component contents (% fat = ♦, % protein = ◊) and SCC (+) for each month of 2010 by cluster. Note: in 
cluster 2, the missing values in February indicate that there were no lactating cows on any of that cluster’s farms during that 
month, and due to an extreme value, an extended scale was used for SCC. 
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Figure 3.4. Comparison of two methods for calculating dry matter intake (DMI) for each cluster.  In method 1 (n), the total 
daily amount of feed supplemented during the non-grazing season was assumed to be the total daily DMI year-round. Method 
2 (o) approximated total DMI using a modified version of NRC (2011) equation 1-2 [DMI = (0.372 x FCM + 0.0968 x 
BW0.75) x (1-e[-0.192 x (WOL + 3.67)])].  Note: in cluster 2, the missing values in February indicate that there were no lactating cows 
on any of that cluster’s farms during that month.  

0.0 

5.0 

10.0 

15.0 

20.0 

25.0 

J F M A M J J A S O N D 

D
M

I (
kg

/c
ow

 p
er

 d
ay

) 
Cluster 1 

0.0 

5.0 

10.0 

15.0 

20.0 

25.0 

J F M A M J J A S O N D 

Cluster 2 

0.0 

5.0 

10.0 

15.0 

20.0 

25.0 

J F M A M J J A S O N D 

D
M

I (
kg

/c
ow

 p
er

 d
ay

) 

Cluster 3 

0.0 

5.0 

10.0 

15.0 

20.0 

25.0 

J F M A M J J A S O N D 

Cluster 4 



87	
  
	
  

	
  

 

 

 

 

 

CHAPTER 4 

 

 

 

 

 

 

 

 

 

 

Dry Cow Feeding Management on Wisconsin Organic Dairy Farms 
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ABSTRACT 

 A survey was conducted on 70 organic dairy farms in Wisconsin to identify 

organic dry cow feeding strategies and evaluate their associated costs over the time span 

of one year.  All but one farm grazed their dry cows during the summer.  Ten farms fed 

mixed feed to their dry cows.  Thirty, 28, and 30 farms fed their dry cows concentrates, 

corn silage, and kelp, respectively, for at least one month of the year.  Average total feed 

costs varied from $0.61/cow per day in June to $1.02/cow per day in February.  

Key words: dry cow, organic, feed costs 

INTRODUCTION 

Organic dairying continues to remain as one of the most rapidly growing 

agricultural sectors in the US.  Though an increase in research comparing organic and 

conventional dairy farms and management of organic lactating cows can be observed in 

response to this growth, to our knowledge, no studies have been conducted regarding 

feeding management of organic dry cows.  Hence, the purpose of this study was to 

identify feeding strategies for organic dry cows and evaluate their costs.  Our hypothesis 

was that organic dry cow feeding programs were very pasture-based and that the level of 

supplementation would be low due to high organic feed prices, maintaining an overall 

low organic dry cow feed cost.   

MATERIALS AND METHODS 

All organic dairy farms in the state of Wisconsin (N = 554) were invited to 

participate in the study through a direct mailing that included a project summary and a 

pre-stamped postcard to be returned indicating their level of interest in participating in 

the study.  Seventy Wisconsin organic dairy farms were surveyed on-farm, face-to-face, 
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between January 2011 and January 2012.  The survey and study protocol were evaluated 

and qualified as exempt from review by the University of Wisconsin-Madison Education 

Research and Social and Behavioral Science Institutional Review Board office. The 

survey instrument was tested on three pilot farms before its use for research data 

collection. 

 To evaluate dry cow feeding programs, the survey asked farmers to list all types 

and amounts of feeds incorporated into their dry cow diets for each month of 2010.  To 

determine the proportion of each feed ingredient in the diet, total DM consumed (kg/cow 

per day) year-round was approximated based on total amounts of feed consumed during 

the non-grazing season months.  The difference between the approximated total daily DM 

consumed and the amount of non-pasture feed consumed during the grazing season was 

assumed to be DM consumed from pasture [pasture DM consumed = total approximated 

DM consumed – DM consumed from non-pasture feed during the grazing season], as 

outlined in Gehman et al. (2006) and Rego et al. (2008).  Feed expenses were calculated 

using farmer reported purchased feed costs, grazing expenses, and homegrown feed crop 

inputs including seed, fertilizer, custom harvest, and storage costs.  Means and medians 

were calculated in Excel. 

RESULTS 

 Herd size on the surveyed organic dairy farms ranged from 12 to 650 cows 

(lactating and dry) with a median of 45 cows per farm.  The number of dry cows on the 

farms varied from 0 to 105 cows depending on the month.  For eight of the 12 months in 

2010, the median number of dry cows on the farms was six cows or less. Approximately 

one-fourth (18) of the farms had at least one month in 2010 in which they did not have 
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any dry cows.  Three different methods were used by the organic farmers to group their 

dry cows.  Thirty percent of the surveyed farmers penned all of their cows (lactating and 

dry) together, 28.6% penned their dry cows by themselves, and 41.4% of the farmers 

penned their dry cows with bred or other older heifers.  No farms had multiple pens (such 

as far-off and pre-fresh) of dry cows.   

 All but one farm grazed their dry cows for at least part of the grazing season.  Ten 

of the farms continuously stocked their dry cows.  Of the 59 farms that rotationally 

grazed their dry cows, 12 farms had their dry cows follow the lactating cows under the 

leader-follower system of pasture management.  Forages commonly grazed by dry cows 

were crop residues and unimproved native pastures low in legumes. 

 Figure 1 displays the proportion of different feed ingredients in the average dry 

cow diet for each month in 2010.  Ten farms fed mixed feed to their dry cows.  Eight of 

the farms that fed mixed feed to their dry cows fed mixed feed throughout the entire year; 

the remaining two farms fed mixed feed to their dry cows only during the non-grazing 

season.  The diets were highly forage based.  Only 30 of the farms fed concentrates to 

their dry cows.  The average amount of concentrates in a dry cow diet was approximately 

0.45 kg/cow per day. Twenty-eight farms fed corn silage to their dry cows; however 19 

of those farms fed corn silage to their dry cows only during the non-grazing season.  

Haylage and grassy hay made up the largest portion of the diet during the winter but were 

the feeds most commonly replaced by pasture during the grazing season.  Four farms did 

not feed salt, vitamins, or minerals to their dry cows.  Thirty farms fed kelp, a harvested 

seaweed believed to be high in beneficial minerals (Berry and Turk, 1944). 
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 Figure 2 displays total feed expenses and feed expenses by feed type.  The least 

amount of feed expenses were observed during the grazing season due to a dramatic drop 

in supplemented forage expenses and a slight drop in supplemented concentrate expenses.  

Mineral costs remained fairly consistent through the duration of the year.  Average feed 

costs varied from $0.61/cow per day in June to $1.05/cow per day in February, which 

was less than half the state average for a commercial dairy herd ($2.20/cow per day; 

Giordano et al., 2011). 

DISCUSSION 

The small herd size of many organic farms can create challenges for farmers 

desiring to tailor diets to cows in different stages of lactation unless individual feeding 

options, such as through tie-stalls barns, are available.  Smaller farms may only have one 

or two dry cows at a time, leading farmers to group them with other animals.  This 

reduces the flexibility for farmers to provide feeds specific to dry cows, such as low 

potassium forages and anionic salts as a preventative diet to reduce incidence of milk 

fever.  However, when able, many of the farms in the current study appeared to employ 

other feeding strategies to address transition cow metabolic diseases.  For example, grass 

hay was fed rather than alfalfa hay, to reduce the amount of potassium ingested by dry 

cows, and specific dry cow minerals were fed as well. 

CONCLUSIONS 

 Overall dry cow rations on Wisconsin organic dairy farms were very forage-based 

and monthly feed expenses varied between approximately $0.60 and $1.00 per cow per 

day. 
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Figure 4.1. Proportion of feeds (on a DM basis) in the average dry cow diet for each 
month in 2010.  
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Figure 4.2. Average amount of expenses incurred for each feed type in the average dry 
cow diet for each month in 2010.    
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Summary and Conclusions 
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The goal of this thesis was to describe general management on Wisconsin organic 

dairy farms and evaluate their feeding strategies.  Determination of characteristics of the 

most profitable feeding systems will aid farmers in decision-making as they address the 

challenges associated with feeding of organic dairy cattle when formulating rations. 

 Though four clusters resulted when separating the organic farms based on general 

management, feed supplementation, and pasture practices, two overall feeding strategies 

surfaced—heavily supplemented feeding systems and pasture-based feeding systems.  

Farms relying heavily on non-pasture feed sources were predominantly Holstein in breed 

and incorporated numerous feed ingredients into their lactating cow diets, even during the 

grazing season.  However, these farms still appeared to meet the requirements set forth in 

the USDA-NOP pasture rule of a minimum of 30% dry matter intake from pasture during 

a 120 day grazing season.  The farms under this management style had higher milk 

production and income over feed costs.   

The grass-based farms surpassed the pasture rule regulations, and for many of 

these farms, pasture served as the only forage source during the grazing season. These 

farms also differed from the heavily supplemented farms in their more frequent use of 

breeds other than Holstein and seasonal calving management.  Milk production was 

lower on these farms but component concentrations were higher.  Income over feed costs 

was also lower on these farms.  Dry cow feeding programs on Wisconsin organic dairy 

farms were also very pasture-based, resulting in low feed costs per cow.  

Pasture supplementation on Wisconsin organic dairy farms appeared to aid in 

increased milk production and income over feed costs.  However, other factors need to be 

included before assessing whole-farm profitability of these farms. 


