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Abstract 

Substantial effort has been invested in research strate­
gies to maximize milk production on dairy farms. Nearly all 
of these approaches have focused on reaching target perfor­
mance levels for the key components of milk production (milk 
per cow per day, calving interval, culling rate, etc.). Signifi­
cant deviations from these targets have been viewed as sub­
optimal performance and a "problem" to correct through 
improved management. 

However, research in our laboratory using large swine 
databases has shown that setting targets without regard to 
the underlying biological and mathematical relationships 
among performance parameters is imprudent. It inevitably 
results in a biologically impossible combination of values be­
ing set as targets. 

In this study, we use production data from 152 dairy 
herds. We will describe the range of performance for the com­
ponents of the milk production cycle that were achieved by 
the highest producing dairy herds in our database. These find­
ings can be used by all dairy producers to set production tar­
gets for commonly used productivity measures that are 
biologically consistent with one another. 

Substantial effort has been invested in research 
strategies to maximize milk production on dairy farms. 
Nearly all of these approaches have focused on reach­
ing target performance levels for the key components of 
milk production (milk per cow per day, calving interval, 
culling rate, etc.). Significant deviations from these tar­
gets have been viewed as suboptimal performance and 
a "problem" to correct through improved management. 
However, research in our laboratory using large swine 
databases has shown that setting targets without re­
gard to the underlying biological and mathematical re­
lationships among performance parameters is 
imprudent. It inevitably results in a biologically impos­
sible combination of values being set as targets (Marsh, 
1992). Similar research involving 87 dairy herds (Lemire 
et al., 1991) concluded that it was important to derive 
performance parameters from a population of herds of 
similar size and management characteristics rather 
than blindly accept values published in the literature. 
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The goal of the current study was to describe the range 
of performance that was experienced by high (and low) 
producing dairy herds for the key components of the milk 
production cycle. 

Materials and Methods 

Data for this study was derived from records for 
152 farms using the DairyCHAMP herd management 
software developed at the University of Minnesota. Per­
formance measures computed in the DairyCHAMP Pe­
riodic Report subroutine were calculated for each of three 
12 month periods; July 1989-June 1990, July 1990-June 
1991, and July 1990-June 1992, and the data was then 
written to an ASCII file. This ASCII file was uploaded 
into the Statistix 4.0 software for analysis with each 
farm-year representing a row of data. Average milk pro­
duction per cow per day was ranked for the 261 farm­
years in which production records were kept and the 
top and bottom 10% (26 farm-years) were evaluated 
based on nine components of milk produced per cow per 
year. These nine performance measures were: waiting 
period (the minimum number of days from calving un­
til the first breeding), heat detection rate, culling rate, 
average calving to first service interval, conception rate, 
average calving to conception interval, abortion rate, 
average calving to calving interval and the average pro­
portion of the year spent milking. The range of values 
were calculated for only the farm-years that recorded 
sufficient data to generate the statistic. 

Results 

Milk production per cow per day for the top 26 
farm-years exceeded 71.5 pounds while production in 
the bottom 26 farm-years was below 47.1 pounds.A pro­
ductivity tree showing the range in performance for the 
top 26 farm-years is shown in Figure 1. 
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Figure 1. Productivity tree for milk per cow per year. 
Values in parenthesis represent range for 26 farm-years 
over 90th percentile for milk production. Superscript 
values represent number of farm-years used to calcu­
late range. 
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MILK/COW/YEAR 

DAYS MILKING 

CALVINO INTERVAL'" "DAYS IN MILK" 
(336.6-S23.0days) (SI .6-100.0S") 

CALVINO TO CONCEPTION" GESTATION LENGTlf' ABORTION RATE" 
(58.6-238.0 d1y1) (.279. 1-286.0 days) (0.9~.6") 

CALVING TO SERVICE15 

(68.1-190.S days) 

I 

CONCEPTION RATE" 
(.20.0-76.61) 

HEAT DETECTION RATE" WAITING PERIOD" 
(27.6-73.7%) (23-72 days) 

CULLING RAT.E= 
(I0.S-49.5 ") 

A comparison of the performance of the top and 
bottom 26 farm-years are presented in the following 
table: 
PERFORMANCE MEASURE TOP 10%. BOTTOM 10%

0 

p 

Heat detection rate ( % ) 52.9±2.324 45.2±3.121 0.051 
Calving to service (days) 95.8±5.525 92.6±3.722 0.635 
Calving to conception (days) 119.5±6.925 141.9±8.322 0.043 
Conception rate(%) 43.4±3.325 40.1 ±4.322 0.540 
Observed abortion rate ( % ) 2.3±0.414 3.2±0.419 0.096 
Percent days in milk(%) 90.2± 1.226 84.0± 1.626 0.013 
Culling rate(%) 24 .1 ±2.522 20.0± 1.823 0. 179 

*Values are mean± standard error, superscript indicates 
number of farm-years included. 

Discussion 

Findings of this study suggest that, although high 
producing dairies had better performance in general, a 
wide range of values exist for current measures of bio­
logical performance in high (and low) producing dair­
ies. This result has several interesting implications. 
First, it appears that numerous pathways exist to 
achieve high levels of milk production and that no dairy 
reached maximum productivity in all areas of perfor-
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mance. This may be due to an underlying requirement 
for a biologically impossible combination of events and 
suggests that attempts to maximize all areas of perfor­
mance without respect to underlying dairy goals and 
management style is imprudent. 

Second, the wide range of performance for high 
producing herds may indicate that some or all of the 
currently used performance parameters do not reflect 
important determinants for maximizing milk produc­
tion. Nearly all of the current performance measures 
are based on mean performance with little attention to 
the performance distributions. This use of averages fo­
cuses the dairy manager's attention on "normal" ani­
mals (animals which are near the mean) when the 
animals that will most likely influence performance are 
those with abnormal values (extreme cases in the dis­
tribution). A second problem is the different time frame 
of current performance parameters. For example, calv­
ing to calving interval reflects reproductive performance 
9 to 24 months previously while calving to conception 
interval reflects reproductive performance 2 to 9 months 
previously (Upham, 1991). Therefore, there is a need to 
rethink our approach to determining the factors to evalu­
ate in assessing management efforts to maximize milk 
production. 

Finally, it is important to note that efforts to maxi­
mize milk production do not necessarily maximize dairy 
profitability. Financial data was not available for the 
study farms at the time of analysis. Ultimately, man­
agement efforts should be aimed at maximizing profit­
ability which will require efforts to maximize 
productivity per unit cost. Additional experiments are 
currently being initiated to investigate similar relation­
ships between biological performance and dairy profit­
ability. 
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