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DAIRY CATTLE IMPROVEMENT OVERSEAS 

Ih1cvC 2 recent stilcly trip overseas the writer had the OppW- 
tunity of examining systems of held recorcling, progeny testing 
nncl artificial Iweeding in several countries. This paper tloscrihes 

these services and discllsses cwt~~iii nspects Of them. 

An esselllial pre-requisite of dairy cattle improvement, the 
herd recording systems in operation in clifierent countries play 
an important part in determining progeny testing systems and 
selection methods. 

The basis of prxtically all held recording systems is the 
determination of the milk yield, lxitterfat percentage, and 

lxitterfat yield of individunl cows. However, there is increas- 
ing interest iii the recording of protein percentage and protein 
yields, though apart from the Netherlands where the protein 
percentage is obtained for nearly half the recorded cows, this 
has not proceeded past the pilot scheme stage. Production is 
normally recorded for the whole of the natural lactation, hut 
when the data are used for comparative purposes, such ~1s pro- 
geny testing, production recorded after a certain lactation 
length, generally the 505th clay, is excluded. 

In addition to recording the yield of milk a11c1 butterfat, 
the recording organizatidns in several countries also record data 
on the food consumption and chest girth of recorded cows. 
These data are used to assist the farmer with his herd manage- 
ment, particularly as a basis for aclvice on feeding practices. 
The size of the cow, as assessed from chest girth measurements’: 
is taken into consideration in some countries in fixing production 
standards for entry into herd books. 

67 



68 STIC:HRURY 

Several aspects of the various herd recording services in- 
fluence the spstem of progeny testing used, and the success of 
artificial breeding as a means of dairy cattle improvement : 

(1) The proportion of the dairy cow population which is re- 
corded. 

(2) The average size of recorded herds. 

(3) Whether or not records made under owner sampling systems 
are accepted for progeny testing. 

(4) The facilities for assembling production records at a central 
office for use for research and progeny testing. 

Ii1 the United States, hercl recording is under the overall 
control of the Department of Agriculture which has a central 
recorcls office in Washington. In the field, Herd Improvement 
Co-operatives and the State College of Agriculture usually 
organize the service ancl prepare the farmers’ returns. 

Two main systems of recording are offered, the D.H.I.A. test 
and the Owner Sampler test. Both are based on monthly milk 
weighings ~1~1 samplings but only records compiled under the 
D.H.‘I.A. system are recognizecl for purposes such as progeny 
testing. 

The overall level of recording in the U.S.A. is low, less than 
10% cf the national hercl being recorded. There is, however, 
considerable variation from state to state. In New York State, 
for example, over 20% of the (dairy cows are recorded. Never- 
theless, it appears that the comparatively low level of recording 
nationally is ai1 important factor in limiting the number of balls 
which can be adequately progeny tested. 

Herd recording in the United Kingdom operates lmder 
completely centralized control, being carried out in England 
and Wales by the Milk Marketing Board and in Scotland by the 
Scottish Milk Records Association. This centralization of control 
is in marked contrast to the position in most Ellropean countries 
and from a dairy cattle improvement point of view apl)ears to 
have distinct advantages. This is particularly so in England 
and Wales where the same organization operates both the milk 
recording service and the major artificial breeding service. Ill- 
formation required for progeny testing can be sent to the central 
office with the minimum of delay, while little difficulty is ex- 
perienced in obtaining extra information, not normally calcu- 
lated, such as part-lactation records. 

Approximately ,35% of the dairy cattle in England and Wales 
are recorded, 25% under the Nntional Milk Records Scheme 
(N.M.R.) and 10% iunder th- Private h4ilk Records Scheme 
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(P.M.R.). Under this latter scheme all weighings are made by 
the herd owner and butterfat testing is not carried out. 

Records made under the P.M.R. scheme are not used for 
progeny testing and this is of consicleral~le significance to the 
artificial insemination (A.I.) movement. Over 90% of the mem- 
bers of the P.h4.R. scheme are also A.].. users, whereas only 30% 
of N.Iv1.R. members use A.I. Thus, while the overall level of 
recording is relatively high, there are a lot of data on the milk 
yields of daughters of A.I. bulls which are not being utilized. 
The possibility of using records of this type for progeny testing 
A.I. bulls is at present being examined. There do not apl’ear 
to be any real grounds for ilot Ilsing them for this purpose. 

The herd recording services in the countries of continental 
Europe are characterizecl by three major factors which influence 
methods of dairy cattle improvement. 

(1) The multiplicity of small local recording societies, and the 
relatively large amount of control at the local level. 

(2) With the notable exception of France, the generally high 
level of recording. 

(3) The low average size of recorded herds, which in most 
countries is about ten cows. 

Milk and butterfat yields are calclilated from milk weights 
and samples taken at intervals of not more than one month and 
in some cases more frequently. Owner sampling systerrs of re- 
cording are in operation in Sweden and Denmark but are not 
widely used and the recorcls are not used for progeny testing 
purposes. 

PROGENY TESTING 

Methocls of progeny testing fall into one or other of two 
broad categories. 

(1) The use of progeny testing stations at which groups of 
daughters of different bulls are milked under standard con- 
ditions. 

(2) The use of field records with or without attempts to allonr 
for environmental differences in the field. 

The progeny testing station approxh, which is used mainly 
in Denmark, is the principal means of progeny testing bulls in 
that country. ‘It has been criticized because of the low repeat- 
ability of the station results in the field. A further criticism 
would be that the number of hulls which can be tested is limited 
by the number of testing stations. In Denmark there are 34 
testing stations; each of which has facilities for testing three 
bulls per year on the performance of 20 first calving daughters. 



A large amount of data are recorded at these stations and 
include, besides the yields of milk and butterfat, data on feed 
intake, live\veight gain and milking characteristics. The record- 
ing of such data is simplified when animals are gatherecl at a 
testing station and it is only ullcler these conditions that objec- 
tive information is available on these points. 

Progeny testing methods based on field records vary con- 
siderably according to circumstances in the individual countries. 

The daughter-average method which shows the average 
production of a bull’s daughters, without comparison with clams 
or herd mates, is still in we in the United States, the Nether- 
lands and some of the smaller dairying countries. When used 
to compare hulls which have daughters scattered in many herds 
it can provide useful information. Under other conditions its 
value is limited by the effects of environment in causing differ- 
ences between daughter averages. Consequently this system is 
used mainly where facilities are not available for collecting the 
data required for comparisons with dams or herd mates oi 
where the publicity value of a high daughter average is ini- 
portant. 

The daughter-dam comparison has in the past been the 
major system of progeny testing throughout the world and is 
still widely used. The comparison is made by using records 
made at the same age or by the use of age-corrected records. 
It can be criticizecl, as it \vas in this country when used, because 
of the emphasis on the relationship of the animals compared, 
ruthen than the uniformity of their environment. In practice 
this may not he so important in Europeun countries, as it was 
found to be in New Zealand, owing to the icliviclual feeding of 
cattle on fairly standardizecl rations. Nevertheless, it is recog- 
nizecl as a weakness of the method and in some countries the 
records of daughters and clams are expressed as percentages of 
the local recording association nwxxge, in an endeavour to 
overcome this weakness. 

The deficiencies of the cl;lllghter average method and the 
daughter-dam comprisot~ have led to the introduction of the 
method of coiiqxuing daughters with herd mates, as used in 
New Zealand. 

The funclamentnl principle of this method is the elimination 
of environmental effects by cornpring daughter records with 
the records of animals milketl uncler the same environment. 
III European countries where the average herd size is small, 
the comparison may be made \vith animals in the same district, 
instead of with herd mates. 
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The shnplest form of the meth0d is the contemporary com- 
paI-ison used in Great Britain. This is ;L within-heed-year corn-- 
prison of heifer recnrcls, weighted according to the numl3er of 
daughters and contemporaries in each lied. In other countries 
the records of older daughters aid herd mates are also incluclecl 
and the comparison is made with an expected level of procluc- 
tic-:11 for each age gro~ip or bv the lise of age-corrected records. 

Refinements to the meth&l are usecl in some countries with 
the object of increasing the accuracy of assessment 0r reducing 
the age at which a bull is first tested. These include the cor- 
rection of all records to a standard lactation length, allowance 
for the genetic portion of difkrences between herd procl~dion 
levels, correction for number of da11gliters and the use of part- 
lactation records. The British “contemporary comparison” 
when adjusted for daughter numbers and genetic differences be- 
tween herd production levels, becomes the “relative breeding 
value” (R.B.V.) with the sire’s estimated breeding merit ex- 
presser1 as a percentage figure, 100 heiiig average. Part- 
lactation records are now being usecl in England and Wales 
and Western Germany (180 dav and 100 day). 

The “contempolary compr&on” and the “relative heeding 
wlue” provide an interesting illustration of the difficulty some- 
times experienced iii gaining acceptance of progeny testing 
methods amoi~g the farming community. The relative breeding 
wilue is an ahtract term and therefore n0t as easily interpreted 
as tile contemporary comparison. There \VX considerable oppo- 
sition among British farmers to the R.B.V. method when it was 
first introduced, which resulted in the later intrccluctioii 0f the 
basically similar “contemporary cornprison” wliicli was much 
more readily acceptecl. 

111 some countries there are a nlunber of different organiza- 
tions carrying out progeny tests allcl using a variety of methods. 
This is the position in the United States where, in addition to 
the Department of Agriculture, progeny tests are puldishecl by 
some of the State Colleges of Agriculture, the various breed 
societies, and many AI. centres. This has probably been the 
re;ls~n for the continued Lise of the daughter average aid the 
cl;i~igliter clam comp~irison in many parts of the coimtrp. 

ARTIFICIAL BREEDING 

As iI1 Ne\v Zealancl, there has been a rapid expakou of 
artificial breeding in many overseas countries. Consequently, 
genetic improvement of dairy cattle depends to an ever increas- 
ing extent on the policy of the organizithns controlling artificial 
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breeding services. In most cases the service is based on the 
principle of increasing the Iuse of progeny tested bulls. There 
arc, however, considerable differences in the types of orgwiiza- 
tion which have developed. 

The United States is a notable example of the growth of 
different types. In this cormtry there are at least .50 individrial 
artificial breeding services, some privately owned but mostly 
co-operative, operating illcl~:pendently of one another. Under 
these conditions there is, of course, no Ilniform policy on ques- 
tions of dairy cattle improvement but the apIxoxh llsecl is, in 
general, similar. The emplwis in most of these organizltions 
is on the ilse of proven bulls selected on the performance of 
naturally bred daughters. 

The principle of prwin;3 rr young bulls in the artificial breecl- 
ing service has also been adopted by many of the co-operatives 
and has been developed to ;I marked degree in New York State. 
The centre serving this State now relies almost entirely on bulls 
proven on artificially bred daughters. After the required num- 
ber of proving inseminatioiis has been made, young bulls are 
laid off and not used again until proven. This principle of laying 
off is also used in New Zenlancl and some European countries 
and has recently been introduced in Great Britain. 

Two pii\,ately-owner1 centres, both located near Chicago, 
have an important influence. One offers a 100% proven bull 
service with naturally-pro\it:n bulls, the other appears to place 
little emphasis on progeny testing. Together these two services 
we respo~lsible for inseminating nearly ,one-third of the seven 
million cows inseminated iincl they compete with practicaliy 
all co-operatives in their local area. This competition 111 I- 
doubtedly affects the approach made by many co-operatives on 
methods of bull selection and llse of bulls. 

In England and Wales two-thirds of the national herd is 
mated artificially. Several artificial breeding organizations arc 
in existence, but the service operated by the Milk Marketing 
Board is the important one from the point of view of national 
coverage. The Boarcl operates 25 centres and selection of 
proven bulls is made from bulls proven on either naturally or 
artificially bred daughters. Young bulls are used initially to 
obtain 500 inseminations in recorded herds and may then be 
laid off. ~~larnv of the young bulls must, however, continue to 
be used owini to lack of proven bulls. A feature of artificial 
breeding in Englancl and Wales has been its major role in 
enabling the rapid swing from the Dairv Shorthorn to the 
Friesian to take place. 



feature in most countries of a large number of bull centres 
controlled by local societies. There is, however, a varying 
amount of co-ordination and direction of policy at the pro- 
vincial or national level. Bulls are generally purchased as young 
bulls and, with the exception of Denmark, proven on the re- 
cords of daughters in farmers’ herds. The coverage of artificial 
breeding in these countries varies from 30 to 95% of the national 
herd. The high percentage in some countries is undoubtedly 
clue in part to the desire of farmers to avoid the relatively heavy 
cost of keeping 1~111s on the farm. 

COKCLUSIONS 

Iii most countries , genetic improvement of dairy cattle is 
largely the responsibility of organizutions operating artificial 
breeding. The success they achieve depends on their ability 
to offer a service with a high percentage of semen from proven 
bulls of high merit. 

In practice, the proportion of the semen which is from 
proven bulls varies considerably. In some cases it is 100% but 
it is generally below FjO%. Further, there must be cloubt as to 
the real merit of some of the proven 1~111s used. 

Factors which appeal to be reducing potential improve- 
ment include : 
(1) The rapid increase in the demand for the service which has 

outstripped the ability of the organizations to obtain proven 
bulls. Where this is the major limiting factor it will, of 
course, cease to apply with the passage of time. 

(2) A low level of herd recording both within and outside the 
service, which reduces the number of proven bulls from 
which selection can be made. 

(3) The use of progeny testing systems of doubtful efficiency. 
(4) The effects of competition which in certain circumstances 

influence the approach to bull selection and proving. 
(.5) The extent to which criteria other than production are con- 

sidered. It shoulcl be pointed out that in many cases there 
are good grounds for considering other criteria. Beef pro- 
duction in the dual-purpose breeds of Europe is an example. 
Further, it is not desirable that certain aspects of the con- 
formation of dairy cattle be ignored, if the user is to con- 
tinue to have confidence in the service. 
however, 

One questions, 
some of the rigid bull licensing requirements in 

certain countries, particularly where the conformation of 
the 1~1111 is the major feature. 



(6) ‘The type of organizntion, which has particular reference to 
the inability of some organizations to progeny test their 
bulls as soon as they would wish. hIany artificial breeding 
services rely on other organizations for progeny test infor- 
mation. Unless the co-ordination between them is at a high 
level it is difficult to plan ,217 improvement programme. 

However, it is necessary to emphasize that where the 
factors jllst mentioned are affectin g the improvement obtainecl, 
the organization concerned is usually well aware of them. 

‘In New Zealxicl, nrtificial breeding is fortunate in that it 
was an aclclition to an already well organized herd recording 
and progeny testing movement. There is evidence, both here 
ancl overseas, of the value of artfkial breeding in improving 
production. Artficial breeding services, honiever, have many 
common problems, the solution of which, as with research, is 
facilitated by the interchange of ideas. 


