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A performance index developed for beef 
herds enrolled in the California Beef Cat- 
tle Improvement Association provides a 
good estimate of an individual cow‘s fu- 
ture production potential, based on past 
production records-whether for one calf 
or for several. 

ATTLEMEN WHO HAVE kept perform- C ance records on their cow herd still 
face a problem in making a legitimate 
comparison bctwecn a cow with one or 
two calves on record and a cow with six 
calves-especially if both cows have the 
same average weaning index for the num- 
ber of calves each has produced. The for- 
mula now being used by the California 
Beef Improvement Association, as dis- 
cussed in this article, is based on work 
begun by Jay L. Lush, Professor of Ani- 
mal Breeding, Iowa State University, in- 
volving the “repeatability” of records. If 
cows tend to produce uniformly year after 
year, the production record of a first-calf 
heifer would be a most reliable wtimatc 
of her lifetime production. However, this 
is not the case, because cows do not pro- 
duce the same each year. Calf perform- 
ance is affected by many factor+ 
changes in environment, diffcrcnt sires, 
or simply chance genetic effrcts. 

Workers in various experiment stations 
who have studied beef cattle production 
traits, have estimated a repeatability of 
weaning weights ranging from 34 to 59 
per cent. In each case thcse workers meas- 
ured the repeatability as a permanent 
characteristic of the cow. 

Since performance records are only 
somewhat repeatable, a single record is 
not a very reliable indicator. By averag- 
ing the number of records for each cow, 
errors are minimized and the variability 
between cows is reduced. 

The measure of repeatability is the co- 
efficient of correlation between records 
made by the same cow in different years. 

With that cocficient, the herd average, 
and individual records, the real produc- 
tion ability of each cow can be cstimatcd 
under conditions standard in the herd. 

In the California cow production in- 
dex, 0.5 is used as the Coefficient. With 
that Coefficient (0.5 or r in the following 
equation), the herd average, the number 
of records a cow has ( n  in thc equation), 
and the average weaning index of her 
calve?, an equation is possible that pro- 
vides a reliable estimate of the future 
perfoiinancc of ail)- COW under thc en- 
vironment of the herd. The equation 
follows : 

Most probable production ability of cow = 
nr 

1 - r T n r  
X (her average record) plus 

X (the herd average) 
1 - r  

1 - r + n r  
Another way to state the same formula is: 

The most probable production ability of the 

cow = the herd average + 
X (her own average, minus the herd average). 

nr 

1 t ( n - l ) r  

nr 
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The fraction 

shows how much trust can be put into the cow’s 
own average as an indicator of her real pro- 
duction ability. 

Not until a cow has produced her first 
calf and has cstablishcd a rccord is there 
an indication of what she will produce in 
the future. However, if r (the coefficient 
of correlation) is small, this one indica- 
tion is not too reliable. With two calves 
recorded, somewhat greater confidence 
can he placed in the cow’s producing 
ability. As the number of calf records in- 
creases, the cow’s average becomes more 
reliable, and there is less need to use the 
herd average. 

By using the fraction 
n r  

1+ (1 -1 )  .5 
with n as the number of records and r as 
the coefficient of correlation (0.5), the 
weighting factors for a cow with only one 
calf on record would be 0.5. Continuing 
to add to the number of records (n) in the 
formula would give the following weight- 
ing factors for a cow’s average record: 

2 = .67; 3 = .75; 4 = .81; 5 = -83; 6 = 3 6 ;  
7 =  3 8 ;  8 =  .89; 9 =  .90; and 10= .91. 

Summary 
A cow’s performance index is actually 

an estimate of her future production. It 
is calculated by using a coefficient ( T  or 
0.5) in the equation and takes into con- 
sideration the number ( n )  of records a 
cow has accumulated, the average of her 
records, and the herd average. Thc coef6- 
cient of correlation measures the repeat- 
ahility of thr rwordq, and makm p o 4 b l r  
an estimate of the real production ability 
of the cow-taking into consideration the 
number of her records under conditions 
standard in the herd. Through the use of 
this information as described, it is possi- 
ble to compare the producing ability of 
cows with different numbers of records. 
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IRRIGATED PASTURE FOR STEERS AND 
LAMBS. Bul. 835. Describes a series of 
animal experiments (conducted at Davis) 
to establish principles and methods for 
best utilization of irrigated pasture, em- 
phasizing those factors that may be con- 
trolled by the pasture operator. Sound 
management is required to meet the chal- 
lenging problems of irrigated pastures 
and to keep aware of new research 
developments. 

SPRINKLERS. Leaflet 201. This leaflet sum- 
marizes the basic practical facts known 
today about frost control through sprin- 
kling. It explains how sprinkling protects 
crops, what kinds of crops can be pro- 
tected, and what kind of equipment is 
necessary. 

FROST PROTECTION WITH OVERHEAD 
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