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SUMMARY

The survival to 2, 3 and 4 lactations of British Holstein-Friesian dairy 
cattle, linear type classified before September, 1984, was analysed at 
the phenotypic level, fitting in the model all type traits including 
total score and first lactation milk yield and composition. Total score 
was found to have a significant effect on the survival of the cow, as did 
a number of the linear type traits, specifically those relating to udders 
and teats. Milk yield and fat percentage were highly significant, whereas 
protein percentage removed little additional variation. A similar 
analysis of sire breeding values for linear type traits found that, after 
correcting for yield, total score fitted after the linear traits had 
little effect on the survival of the progeny.

INTRODUCTION

A cow's length of life directly affects her profitability. A relationship 
between both the type traits and yield and the herdlife of the dairy cow 
has been shown. (Honnette et al., 1980, DeLorenzo et a l ., 1982, and 
Rogers et a l ., 1988). The objective of this study was to examine the 
association between both the linear type traits and production and the 
survival of the British Holstein-Friesian cow.

MATERIAL AND METHODS

The Holstein Friesian Society of Great Britain and Ireland (HFS) has, 
since 1983, undertaken type classification of Holstein-Friesian dairy 
cows using a linear method of assessment. .Sixteen traits are objectively 
scored from 1 - 9  where 1 and 9 are applied to the extremes of the trait
and a total score, from 10 - 99, gives an overall subjective evaluation
of the animal (Meyer et a l ., 1987).

Production records of 23 071 Holstein-Friesian cows, type classified as 
heifers in 1983 and before September, 1984 (i.e. the earliest animals in 
the scheme), were extracted from the Milk Marketing Board's (MMB) milk 
recording files, commencing with calvings in November 1981 and 
culminating in March 1988. All cows had time for three lactations but 
some fourth lactation records may have been omitted as they were not yet 
available. The age at first calving was allocated to one of seven groups, 
ranging from under 22 months to over 42 months, with intermediate groups 
in four month steps. All analyses were by least-squares (Harvey, 1977), 
the dependant variables being the survival of the cow to complete 2, 3
and 4 lactations in a recorded herd, scored on a 1 (present) or 0
(absent) basis. In all models herd was fitted as a random effect, age at 
first calving as a fixed effect, and all other variables as regressions. 
The proportion of North American Holstein in the cow was also fitted as a 
covariable. The analysis was performed fitting the 16 linear type traits 
plus total score and with total score excluded.
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A second data set comprising 58 816 heifer calvings between November 1980 
and April 1982, daughters of 197 sires with a linear type assessment 
based on at least 20 effective daughters, was also extracted. All sires 
had at least 10 progeny, and the production records up to and including 5 
lactations were obtained from the MMB's files. These data were analysed 
in an identical manner, with the dependant variables being the survival 
of the cow to 2, 3, 4 or 5 lactations.

R ESU LTS

In the first data set, the mean survivals to 2 and 3 lactations were 
78.9% and 57.3% respectively, and in the second data set, to 2, 3, 4 and 
5 lactations, were 82.3%, 63.8%, 46.9% and 29.5%. The linear type traits 
are described in Table 1.

Consider first the analyses at the phenotypic level. Correlations between 
the independant variables and survival were mostly small, ranging from - 
0.04 to 0.09, except for milk (0.14) and total score (0.16). Herd, age at 
first calving and first lactation length were all significant and removed 
a substantial amount of variation. Partial regression coefficients, 
scaled by the standard deviation of the independant variable, and 
significance levels for the survival to 2nd and 3rd lactation, with total 
score included and omitted, are given in Table 2. With total score fitted 
in the model, udder depth was the only linear trait which had a 
significant effect at the 1% level on survival to 2nd lactation and udder 
depth and teat placement rear on survival to 3rd lactation. Rogers et a l ♦ 
(1988) also found that udder depth and teat placement rear were the 
linear traits most related to survival. At the 5% level, stature and body 
depth significantly affected survival to 2nd lactation and stature and 
rump angle to 3rd lactation. In the absence of total score many of the 
other linear traits became significant, including body depth, rump angle 
and fore-udder attachment. Milk yield, both linear and quadratic, and fat 
percentage, linear, were significant in all analyses. Results for 
survival to 4th lactation were similar, but are not given as not all 4th 
lactation data were necessarily present and the results could be biased.

In the analysis of the survival of the daughters of 197 bulls, in which 
the sire breeding values for both the linear type scores and total score 
were fitted, it was found that, after adjusting for yield, total score 
fitted after the linear type scores had no significant effect on survival 
but both foot angle and teat length did (Table 3). Rogers et a l . (1989) 
concluded that foot angle had a small genetic correlation with culling 
and a larger correlation with survival to 84 months of age.
In the absence of the 16 linear traits, i.e. fitting only total score, 
yield and proportion of Holstein as covariables, the standardised 
regression coefficients for survival to 2 and 3 lactations at the 
phenotypic level were 6.89 and 8.87 respectively, whereas at the genetic 
level the standardised coefficients were 0.021 and 0.065.

D IS C U S S IO N

In the phenotypic analyses, the cow's own yield has the greatest impact 
on her survival to later lactations. Traits describing udder 
characteristics are, on the whole, positively associated with survival, 
whereas teat length has a negative effect on survival, the magnitude of 
these increasing with increasing survival.



Table 1 Definitions of type traits, means and phenotypic s.d

Trait Abbrev. 1 Score 9 Mean s.d.

Total Score TSC 73.62 6.66
Stature ST Small Tall 3.70 1.37
Chest Width CW Narrow Wide 4.84 1.29
Body Depth BD Shallow Deep 5.76 1.25
Angular i ty ANG Coarse Angular 5.64 1.29
Rump Angle RA High pin Low pins 4.28 1.14
Rump Width RW Narrow Wide 5.45 1.20
Rear Legs Side RLS Posty Sickled 5.77 0.99
Rear Legs Rear RLR Close Straight 5.95 1.53
Foot Angle FA Low Steep 4.84 1.20
Fore-udder Attach. FUA Loose Tight 6.08 1.66
Rear-udder Width RUW Narrow Wide 5.58 1.32
Udder Support US Broken Strong 5.77 1.42
Udder Depth UD Below hock Above hock 6.88 1.78
Teat Placement Rear TPR Wide Close 4.75 1.37
Teat Placement Side TPS Close Apart 4.74 1.10
Teat Length TL Short Long 4.13 1.24

Table 2 Partial regressions of survival (%) on traits of the an imal
expressed in phenotypic s.d. units (except proportion of Holsteini, HOL)
according to whether total score was included or not.

Survival to 2nd Lac. 3rd Lac.
Total Score included omitted included omitted

STA -0.979* -0.629 -1.108* -0.703
CW -0.319 -0.062 0.510 0.807
BD 0.918* 1.451** 0.798 1.414**
ANG -0.032 0.568 0.066 0.760
RA -0.566 -1.187** -0.772* -1.489**
RW -0.366 -0.126 -0.163 0.114
RLS 0.359 -0.155 -0.028 -0.621
RLR -0.103 0.788* -0.652 0.379
FA -0.158 0.416 -0.313 0.350
FUA -0.338 1.471** 0.060 2.151**
RUW 0.158 1.340** -0.576 0.790
US 0.010 0.677* 0.640 1.411**
UD 1.226** 2.140** 1.839** 2.894**
TPR 0.600 2.513** 1.347** 3.558**
TPS -0.530 0.276 -0.266 0.666
TL -0.209 -0.450 -0.674 -1.009**
TSC 6.463** 7.469**
MILK (L) 8.811** 9.358** 11.124** 11.758**
MILK (Q) -1.506** -1.638** -2.025** -2.177**
FAT% (L) 1.986** 2.062** 2.746** 2.834**
FAT% (Q) -1.282* -1.245 -0.255 -0.213
PRO% (L) -0.532 -0.440 -0.132 -0.026
PRO% (Q) -1.004 -1.018 -1.563 -1.580
HOL 0.534 0.183 6.757** 6.351**
P < 0.05, ** P < 0.01;: s.d. : Milk 975kg, Fat 0.35%, Pro 0.18%



Table 3 Partial regressions of survival (%) on sire breeding values 
expressed in phenotypic s.d. units (except proportion of Holstein).

Survival to 2nd Lac. 3rd Lac. 4th Lac. 5th Lac.

STA -0.129 -0.472** -0.468** -0.504**
CW 0.157 0.242 0.166 0.335
BD -0.009 0.386* 0.361* 0.164
ANG 0.114 0.387* 0.389* 0.508**
RA 0.012 0.092 0.178* 0.162*
RW -0.079 -0.134 -0.044 0.015
RLS 0.232* 0.244 0.369** 0.185
RLR 0.182 0.184 0.333 0.010
FA 0.249** 0.485** 0.453** 0.337**
FUA 0.029 0.026 0.109 -0.112
RUW -0.216 -0.266 -0.335* 0.003
US 0.067 -0.067 0.042 -0.065
UD -0.059 0.277 0.281 0.229
TPR -0.169 -0.093 -0.044 -0.230*
TPS 0.033 0.096 0.185* 0.195*
TL -0.209** -0.298** -0.340** -0.347**
TSC 0.046 0.031 0.043 0.086
HOL 4.618** 2.381 0.734 -0.739

Most evidence suggests that overall type has little value in predicting 
the survival of the dairy cow. At the phenotypic level, this analysis 
indicates that the subjective total score attributed to the cow by a 
field officer has a positive and substantial effect on the survival of 
the animal and accounts for variation in other linear type traits, in 
particular rump angle and fore-udder attachment. At the genetic level, 
total score appears to have little effect on the survival of the 
offspring. These results require further investigation before a full 
explanation can be given, but it should be noted that the phenotypic 
analysis was for herds using type classification whereas the data set for 
the genetic analysis comprised pedigree progeny of a group of sires, many 
of which were widely used. It behoves us to repeat the genetic analysis 
using non-pedigree offspring of the same group of bulls, as results for 
the two groups appear to differ (Rogers et al*., 1988, Van Doormal et a l . , 
1986).
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