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Summary 
 This study was conducted to 
document dentition characteristics of 
beef females (nulliparous heifers and 
primiparous cows – heiferettes) 
representing four different 
age/management groups (Group 1: 
heifers, 19.2 to 21.8 months old; 
Group 2: heifers, 22.3 to 24.2 months 
old; Group 3: heiferettes, 30.6 to 32.1 
months old; Group 4: heiferettes, 34.3 
to 35.8 months old.  Each animal’s 
incisors were examined and scored 
following recently published USDA 
guidelines.  In addition, each animal 
was classified as either less than 30 
months of age (MOA) or 30 MOA or 
older, based on dentition.  None of the 
heifers in Group 1 had permanent 
incisors (PI) and none of the heifers in 
Group 2 had more than two PI.  
Therefore, all of these cattle would be 
classified as less than 30 MOA if 
presented for harvest.  In contrast, 
85.7% of the heiferettes in Group 3 
and all of the heiferettes in Group 4 
had three or more PI.  
Correspondingly, 92.1% of these 
cattle would have been classified as 30 
MOA or older using dentition, if 
presented for harvest.  To avoid price 
discounts for cattle classified as 30 
MOA or older, producers interested in 
grain-finishing their open females 
should focus exclusively on feeding 
open first-calf heifers and marketing 
them before they reach 24 MOA. 
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Introduction 
 

Fall culling decisions and 
marketing strategies for open (non-
pregnant) females have important 
economic implications for cow-calf 
producers.  According to the National 
Animal Health Monitoring Service, 

proceeds from sales of cull females 
comprise 15 to 20% of total herd 
income (USDA-APHIS, 1999).  
Correspondingly, many cow-calf 
producers have identified innovative 
strategies for capturing additional 
value via marketing of cull females.   

A management/marketing 
alternative that consistently has been 
profitable for some producers is 
grain-finishing open first-calf heifers 
and heiferettes – young cows that 
have calved once (Teichert, 1999).  
However, age-verification 
regulations, recently implemented to 
strengthen U.S. systems for BSE 
control, may limit such opportunities 
for adding value to open females. 

Food safety regulations 
issued by USDA-FSIS in January 
2004 (Federal Register, 2004) require 
packers to identify cattle 30 months 
of age (MOA) or older at harvest 
using dentition or verifiable age 
records.  Carcasses from cattle 
classified as 30 MOA or older are 
segregated for separate processing to 
prevent their SRM (i.e., “specified 
risk materials,” including the brain, 
trigeminal ganglia, eyes, vertebral 
column, spinal cord and dorsal root 
ganglia) from entering the human 
food chain.  Consequently, some 
packers have begun paying 
discounted prices for cattle classified 
as 30 MOA or older based on 
dentition. 

Documentation of dentition 
characteristics of different age groups 
of beef females is needed to support 
development of “post-BSE” 
marketing strategies for open heifers 
and cows.  This study examined 
dentition characteristics of two age 
classes of beef females – nulliparous 
heifers and young, primiparous cows 
(heiferettes). 

 
Materials and Methods 

 One hundred and sixty-five 
beef females, 576 to 1075 days old at 
the time of data collection, were used 
for the study.  The cattle represented 
four separate age/management 
groups, at two ranches operated by 
the Department of Animal Sciences, 
Colorado State University.  Group 1 

(n = 70) consisted of five Angus, thirty-
three Angus × Hereford, twenty-six 
Angus × Limousin, and five Red Angus 
× Hereford nulliparous heifers that 
originated from three different herds, 
but had been co-mingled and managed 
together at the Eastern Colorado 
Research Center (ECRC) near Akron, 
CO from weaning until data collection. 
Group 2 (n = 32) included twenty-two 
Angus and ten Hereford nulliparous 
heifers that had been managed as a 
group since birth at the Agricultural 
Research, Development, and Education 
Center (ARDEC) near Fort Collins, 
CO.  Group 3 was comprised of thirty-
five Angus × Hereford primiparous 
cows, originating from two sources and 
managed as a group at ECRC since 
weaning.  Group 4 (n = 28) consisted of 
twenty-three Angus and five Hereford 
primiparous cows that had been 
managed as a single group since birth at 
ARDEC.  Ages (average ages, along 
with minimum and maximum ages) for 
the four groups, reported in months, are 
provided in Table 1.  All females used 
for the study were pregnant at the time 
of data collection and were retained as 
replacement females.  However, their 
ages and dentition characteristics 
typified those of heifers and heiferettes 
that frequently would be placed in 
feedlots for subsequent finishing, if 
culled. 

Data were collected during 
normally scheduled processing events 
on four different dates (Table 1) by a 
single technician.  On each of the four 
data-collection dates, individual 
animals were restrained in a hydraulic 
chute and each animal’s incisors were 
examined and characterized using 
guidelines provided in a document 
entitled “Using Dentition to Age 
Cattle,” developed by the USDA-FSIS 
Technical Service Center 
(www.fsis.usda.gov).  For this study, 
our primary objective was to document 
the number of permanent incisors (PI) 
possessed by each animal.  To facilitate 
scoring, the position of each incisor 
was numbered (Figure 1).  Individual 
incisors were examined and classified 
as either deciduous or permanent, using 
the following guidelines.  Incisors were 
scored as deciduous if a deciduous 



tooth was present or if the deciduous 
tooth was missing, but the permanent 
tooth had not yet erupted above the 
gum line.  Incisors were scored as 
permanent if the permanent tooth, at 
that position, had erupted above the 
gum line. 

In addition, each animal was 
classified as either less than 30 MOA 
or 30 MOA or older, based on their 
dentition characteristics as specified in 
FSIS Notice 5-04, entitled “Interim 
Guidance for Non-Ambulatory 
Disabled Cattle and Age 
Determination” (www.fsis.usda.gov).   
 

Results and Discussion 
 In commercial cow-calf 
operations, the two classes of cull 
females that are most likely to be 
placed in feedlots and marketed as 
grain-finished cattle are open first-calf 
heifers (females that were bred to 
calve for the first time at 
approximately 2-years of age, but 
failed to breed) and heiferettes (2-1/2 
to 3-year old cows that have calved 
once, but failed to rebreed).  
Frequency data summarizing dentition 
characteristics for two groups of bred 
heifers (Groups 1 and 2) and two 
groups of bred heiferettes (Groups 3 
and 4) are presented in Table 2.    

None of the heifers in Group 
1 (actual ages of 19.2 to 21.8 months) 
possessed permanent incisors (Table 
2).  Most of the heifers in this group 
had a complete set of deciduous 
incisors (Figure 2), although three 
heifers in Group 1 each were missing 
a single central deciduous incisor.  In 
all cases, however, the permanent 
tooth had not yet erupted (Figure 3).  
Notice in Figure 3 how this heifer’s 
deciduous incisors at positions 3, 4, 
and 5 have been worn to the gum line 
(the actual age of this heifer was 20.5 
months).  Similar dental wear patterns 
were observed for three other heifers 
in Group 1 and for the majority of 
heifers in Group 2.  The extent of 
dental wear observed among these 
heifers (also evident in Figure 4) was 
considered unusual for cattle in these 
two herds.  It is not known what 
caused the severely worn deciduous 
incisors observed among these heifers 

and any attempt to offer an 
explanation would be purely 
speculative.  

Heifers in Group 2 were 
slightly older (actual ages of 22.3 to 
24.2 months) and, as expected, 
possessed slightly older dentition 
characteristics, than did heifers in 
Group 1.  Fewer than 20% of the 
heifers in Group 2 had a complete set 
of deciduous incisors; most (more 
than 81%) of these heifers possessed 
one or both members of their first 
pair of PI (Table 2, Figures 4 and 5).  
According to FSIS documentation, 
the first pair of PI normally erupts 
between 18 and 24 MOA.  The 
average age of cattle possessing one 
or both of the first pair of PI in our 
study was 24.8 months. 

Despite their relatively 
narrow age range (30.6 to 32.1 
months) and common management 
background, cattle in Group 3 
exhibited considerable variation in 
dentition characteristics.  Numbers of 
PI for cattle in this group ranged 
from two to six (Figures 5 through 
9).  Though most  (80%) of the 
females in Group 3 possessed three 
or four PI, five (14.3%) of the 
heiferettes in this group still 
possessed only one pair of PI and two 
(5.7%) females possessed five or six 
PI (Table 2). 

All of the females in Group 
4 (actual ages 34.3 to 35.8 months) 
possessed at least three PI.  While the 
majority of heiferettes in Group 4 
had three or four PI, slightly more 
than 40% had five or six PI.  
According to FSIS dentition 
guidelines, the fifth and sixth PI 
(third pair) erupt at approximately 36 
months.  The average age of cattle in 
our study with five or six PI was 34.8 
months. 

For purposes of SRM 
control, FSIS considers cattle to be 
30 MOA or older if at least one of the 
second set of permanent incisors has 
erupted above the gum line (in-other-
words, if three or more PI are 
present).  Figures 1 through 5 show 
dentition patterns of cattle that would 
be classified as less than 30 MOA, 
whereas cattle in Figures 6 through 9 

would be classified as 30 MOA or older 
based on dentition.  The primary 
criterion used by FSIS for determining 
whether or not an animal is less than 30 
MOA is eruption of a third permanent 
incisor (Figure 6).  Dentition guidelines 
used by FSIS suggest that eruption of 
the second pair of PI occurs at 24 to 30 
MOA. The average age for cattle in our 
study with three or four PI was 32.8 
months. 

 If presented for harvest, none 
of the heifers in Groups 1 or 2 would 
have been classified as 30 MOA or 
older by FSIS personnel based on their 
dentition characteristics (Table 2).  In 
contrast, 100% of the heiferettes in 
Group 4 and 85.7% of the heiferettes in 
Group 3 would have been classified as 
30 MOA or older by FSIS using 
dentition (Table 2). 
 

Implications 
Several commercial packers currently 
pay discounted prices for cattle 
classified as 30 MOA or older.  Recent 
USDA market news reports show 
carcass price discounts ranging from 
“no discount” to $35/cwt, with a simple 
average of about  $12.25/ cwt .  Results 
of this study suggest that the risk of 
receiving discounts for cattle classified 
as 30 MOA or older, based on 
dentition, is very low for first-calf 
heifers, provided they are marketed by 
24 MOA, but is very high for young 
cows that have produced one calf 
(heiferettes) if they are marketed at two 
and one-half to three years of age.  To 
avoid price discounts for cattle 
classified as 30 MOA or older, 
producers interested in grain-finishing 
their open females should focus 
exclusively on feeding open first-calf 
heifers and marketing them before they 
reach 24 MOA. 

 
Literature Cited 

Federal Register.  2004.  FSIS Interim 
Final Rule (9 CFR Parts 310, 
311, 318, and 319), Vol. 69, 
No. 7, pp. 1862-1874. 

Teichert, B.  War on cost and emphasis 
on marketing.  IRM News.  
Integrated Resource 
Management for the Profit-
Minded Producer, Vol. 9, 



Issue 3, Fall 1999. (Source: 
www.beef.org/dsp/dsp-
content).  

USDA-APHIS.  1999.  Culling 
practices in beef cow-calf 
operations.  (Source: 
www.aphis.usda.gov/v
s/ceah/ncahs/nahms/
beefcowcalf/beef_cow_
calf.htm).



Table 1.  Actual ages and dates of dental examination for each of four groups of beef females    

Management    Date of  Actual age, mo 
Group Age class N Ranch dental exam Mean Minimum Maximum 

        
Group 1 Heifer 70 ECRC 11-Nov-04 20.5 19.2 21.8 

Group 2 Heifer 32 ARDEC 6-Jan-05 23.5 22.3 24.2 

Group 3 Heiferette 35 ECRC 2-Oct-04 31.5 30.6 32.1 

Group 4 Heiferette 28 ARDEC 30-Dec-04 35.3 34.3 35.8 

 

 

 

 

 

Table 2.  Frequency data showing numbers of permanent incisors for beef females representing four different age-

management groups, along with the percentage of each group that would be classified as 30 months of age or older 

based on dentition characteristics 

Management  Number of permanent incisors % Classified as ≥ 30 MOA 
Group Age class 0 PI 1 or 2 PI 3 or 4 PI 5 or 6 PI based on dentition 

   
Frequency, %  

Group 1 Heifer 100   0   0   0   0 

Group 2 Heifer   18.8 81.2   0   0   0 

Group 3 Heiferette     0 14.3 80.0   5.7     85.7 

Group 4 Heiferette     0   0 53.6 46.4 100 

 

 




