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i\I ethods of breeding improved dairy 
cattle have changed little over the past 

· century. In sp ite of the publicity g iven 
during recent years to research work 
on breeding, scientists have not yet 
developed spectacular new breeding 
methods which have proved vastly 
superior to the tried methods of the 
past. The problem of breeding all 
can le to a uniform level of merit, 
ey ual Lo the best we have at present, 
is sti ll unsolved. 

The only comparatively new things 
in breeding arc techniques- herd test­
ing, artificial insem ina tion , deep freeze 
storage of semen, statistical analyses­
wh ich may help to extend or refine 
the application of the old breeding 
methods. These remain the same­
pure breeding with its extreme of in­
breeding, and outbreed ing with its 
extreme of crossbreeding. Inbreeding 
is rightly unpopular; other things 
being equal, it undoubtedly leads to 
a decline in milk yield. Planned cross­
breeding is unfa shionable; certa inly its 
mcri ts for raising cow yields arc still 
under experimental test. There 
remains selection within a pure breed. 

The principles of se lection are very 
simple. If you breed from your best 
cows and bulls you are more likely to 
produce high producing ofispring than 
if you breed from your worst. The 
difficulty arises in deciding which are 
the best animals- particularly in 
regard to milk and butterfat yield. To 
begin with, the dairy bull cannot be 
accurately selected on his own appear­
ance or performance and it is not 
always immediately obvious which is 
the best cow. 

The scientist can be of' great help 
in this matter. Partly by theoretical 
calculations but mainly by careful 

ana lysi of existing production records, 
he can discover what has been or 
would be the effect of various methods 
of eva luat ing cows or selecting· bulls. 
Accordingly he can recommend which 
methods should give the maximum 
improvement rate. 

Causes of Variation in Production 
Between Cows Within and 
Between Herds. 

The geneticist (who is interested in 
the science o[ inheritance) can help in 
the problem of obtaining increased 
economic yields of milk and butterfat, 
but mu h of his help is in a negative 
way. To amend the old say ing: "about 
three-quarters of the pedigree goes in 
at the mouth". All research points to 
the same conclusion- that on ly a small 
part (about a quarter) of the variation 
in yield between cows within a herd is 
due to genetic di!Ierences which can 
be transmitted to th e next generation. 
Even less of the cons iderable variation 
which exists between herds is due to 
"inheritance". lt is diffi cult to define 
the exact nature o[ the non-trans­
missible difierenccs within a herd. 
They may be the pcnm111ent effects of 
di!Ierenccs in the way cows were 
reared, or they may be due to chance 
difierences in health or nutrition 
which are impossible to control, or 
they may be due to non-transmissible 
genetic complications. One would 
expect that improvement in manage­
ment would iron out the environ­
mental differences between cows 
within a herd so that only the genetic 
ones remained. In general this is not 
so. In high yielding herds the cows 
are slightly more uniform in yield 
than in low-yielding herds but the dif­
ference is not very triking. We must 



accept the limitati on th a t the herita­
bility of both milk yield and butterfat 
yield is low. N evertheless, there are 
su!Ii cient gen etic differences between 
animal within a herd to g ive a sound 
bas is for selection. 

The differences between herds arc 
of a di/Icrent n ature and there . are 
many complicatin g fac tors. That they 
can be o( genetic orig in tO onl y a vc1:y 
sma ll extent is clear from the 
structure of breeds. In every da iry 
breed that has bee n investigated all , 
bulls descend from a few fash ionable 
bull-breeding h erds, or else th eir sires 
or grandsircs come from these h erds. 
At the sa me time there is a continuous 
interchange of cows between h erds. 
This m ea ns that the fund o[ ge neti c 
materi al within a breed rnust be very 
similar. The observed di/Icrences 
between herds must th erefore be 
large ly clue to differences in environ­
ment such as clima te, soil, topograp hy, 
feeding, hygi en e and, by no means 
least important, the personal factor. 

T h e o\'erwhelming importance of 
environment in affectin g cow produc­
ti on has been demonstra ted experi­
mentally and by commercial h erd pro­
du ction fi gures both in New Zealand 
and overseas. The yields o f individual 
cows, and even of whole h erds, can b e 
increased tremendously by special 
feeding aud individual a ttention. In 
one famous Dani sh experiment, for 

example, the average yield of six 
mature cows in an average commercial 
herd was increased by such special 
treatment from l 006 gallons of milk 
at 3.69 p er cent. fat in one lactation 
to 23 19 g·al lons at 3.93 per cent. [at 
in the next. 

That the differences between herds 
are very largely of environmental 
ra th er than genetic origin is expressed 
facet iously, but none the less truly, 
by the advi ce: "if you want to achieve 
the hi gh yields of an outstanding 
herd, then buy its Stockman and not 
its bull!" However , it h as been shown 
that some ge neti c differ ences between 
bull-breeding studs do exist but these 
are much smaller than is generally 
supposed. 

Nevertheless, as a first conclusion, 
it must be conceded that th e average 
yield or a I most any herd can be 
improved by attention to [ceding and 
management. 

Selection o[ the Most 
Suitable Breed 

From a breeding· point o[ view the 
first question to ask is whether the 
breed a t present carried is the breed 
most suitab le, genetically, for greatest 
yields of mi lk per acre on the one 
hand, or butterfat per acre on the 
other. The production o( tes ted 
pedigree cows on a per cow basis in 
th e 1955/56 season in New Zealand 
was as follows:-

Average Average Average Average 
No. o( Milk Butterfat Butterfat Days in 

Cows (lb.) T est (lb.) Yield (lb.) Milk 
Ayr hi re 
Fri es ians 

8,410 6,930 4.09 283 258 
7,735 9,200 3.65 336 27 1 

r erscvs 
Shorthorns 

'19,781 5,930 5.34 316 264 
3,160 6,970 4.0 I 280 257 

H owever, field surveys by the .z. 
Dai ry' Board's Herd R ecording Depart­
ment co nfirn1 the widely held belief 
th at th e comparatively small, high 
b utterfat tes ting breed, the J ersey, 
yields more butterfat p er acre th an do 
the heavier, lower testing Ayrshires 
and Friesians; but the Friesian is the 
most suited to high yields of milk 
per acre. 

The average yield of tested R ed 
Danish cat tle is abou t 8844 lb. mi lk 
at 4.14 per cent. butterfat, which gives 
an average o[ 366 lb . butterfat per 
cow. There could be a demand to 
import some of these cattle to give us 

still hi gher yield of milk or butterfat 
per cow or per acre. But here again 
the qu estion arises: would it be better 
to import a Dani sh far m man ager?. 
That would certain ly be eas ier! 

Once th e bes t breed [or th e purpose 
bas been obta ined the most clifEicult 
task of all has to be faced- how to 
improve it geneti cally. 
Desirable Qualities in 
Dairy Stock 

or all the qualities desired in dairy. 

stock- high ·production, fertility, long­
evity, ease o[ milking. resi tance to 
di sease and absence o[ physical de(ects 



- [ew are strongly in fluenced by 
hereditary factors. R egular calving at 
twelve-monthly interva ls is far more 
likely to be h ampered by disease and 
by poor breeding records than by 
hered itary factors. Few cows are given 
the chance to exhiuit what abil ity they 
m ight have to li ve to a great age 
because o[ earlier cu Ii i ng for low pro­
du ction and d i s e ase ~ T hen in r egard 
to case o[ mi lking au<l to di sease 
resistance it is true that cows with 
th ese character isti cs are more likely to · 
leave daughters with these qualities 
than arc cows whi ch do n ot show the 
traits. But th e odds arc n ot high . On 
th e oth er b and , physical de[ects are 
stron gly inherited and h ence ca n be 
effecti vely elimin a ted from a herd very 
qui ckly. 

In short, by paying attention to 
good feedin g and management o[ a 
dairy herd many of th e qualities 
des ired in the stock can be achieved . 

N ever th elcss, b y co nce ntrating on 
prod ucti on qua lities in the selection 
o [ breed ing stock. geneti c improve­
ments in producing abi lity ca n be 
achi eved . 

Im provemen t Through Selection 
of Breeding D ams 

ln selectin g breeding dams it is 
important to emphasise h erd tes tin g 
records, but these must be approached 
with caution . Life time r ecords 0£ pro­
d ucti on provide a very much more 
r~ li able guide to breedin g worth than 
do first lacta tion r ecords or high est 
lactation records a t any age. The 
proge ny test is o[ little practical use 
in selecting breeding dams because so 
few cows h ave sufficient daughters to 
a llow compari sons to be made. H ow­
ever, four records of the clam's own 
produ cti on g ive information concern­
ing the breeding value equal in value 
to tha t obtained by measur ing one 
lac tation al ' yield o[ each of ten 
daughters. H ence continuou s herd 
test ing p rov ides a valua ble tool in th e 
selection of breeding dams. 

H owever, unless every effort is made 
to control h erd wastage it will n ot be 
poss ible to save h erd replacements 
from only the h ighest producing cows 
in the h erd. New Zealand data 
indi cate th at th ree out of four appar­
en tly n ormal heife r calves born m_ust 
be saved on the average dairy farm 
if the fa rmer intends to rely on home-

bred rep lacemen ts to keep herd size 
consta n t. In fact, though, herd test­
ing da ta show tha t the usual replace­
ment heifer reared in tested herds is 
from a cow wh ich is 14.6 lb. butterfat 
better than th e cows from wh ich no 
replacement calves arc kept. As the 
sire contributes half the genetic make­
up of the offspring, the h ciicr replace­
ments can be expected to repeat about 
twenty p er cent. of the sup eriority of 
their dams. H en ce in tested h erds the 
rep lacement h e_ifers wil l show an 
improvment of 2.9 lb. butterfat per 
gen eration . H the gen eration interval 
is fi ve years, this represents an 
improvement in the h en.I average 0£ 
0.58 lb . fat p er cow annuall y. 

I mprovement T h rough Selection 
of Herd Si.res 

It is well worth whi le sp ending some 
considerable time and effort in selcet­
ing the herd sire. Over his lifetime h e 
will probably leave twenty tim es

1 
more 

claug11 tcrs than any one cow. 
Fortu nately, th ere is more scope avail­
aulc in the se lect ion of the sire than 
in th e selection of rep lacement h eifers. 

As essmcn t of the breeding worth of 
da iry herd sires m ust dep end upon the 
p erform ance of their female relatives. 
There are three k inds of female 
r ela ti ons o f real interest to the farmer 
who wishes to estimate the breeding 
worth of his bull- the bull 's clam, his 
h alf and full sisters and his daughters. 
A bull is as closely r elated to his darn 
as h e is to hi s full sisters and hi s 
daughters. Consequently the p erform­
an ces of his dam, or a sister, or a 
daughter, give equally reliable esti­
ma tcs o f the breedin g wo rth of the 
sire. T hat is, one lac tation of hi s dam 
gives as good a picture o f the bull as 
does one lac ta ti on of on e daughter. 

A sire can have only one clam ; h e 
seldom h as any full sisters, but h e may 
have many daughters. A n estima te 
based on th e per form an ce of one 
female rela tion is not as reliable as 
that based on the average of a number 
of female relatives. It is the fact which 
makes the proge ny so va luable in esti­
mating the b reeding worth of sires. 

In New Zealand the Herd R ecord­
ing Departm en t of the N.Z. Dairy 
Board makes available to testing 
farmers a me thod of p rogeny testing 
which is as accura te as p resent-day 
kn owledge can make i t. T he "sire 

J 



survey", as the N .z. progeny test is 
called, enab les the best breedin g 
strains of dairy ca ttle and best individ­
ual bulls to be identified. The results 
of these sire ~urveys are published 
annua ll y in a register for all interested 
to peruse. The superior bulls arc 
ca ll ed "proven merit sires". 

In small herds o f less than fifty cows 
it is ex tremely difficult to adcq.uately 
progeny test sires. lt usuall y takes six 
years to prove a bull, by which time in 
sma ll herds most of the cows in th e 
herd will be by the sire in qu estion. 
This ca n be embarrass ing if the sire 
proves inferior, and further, if the bull 
were to be used further in the herd , 
inbreedin g, which is genera lly re­
gard ed as und esirab le, would have to 
be practi sed. Then again, accommo­
dating bulls 0 11 such small [arms over 
long periods ca n be costly and difii ­
cult. Sire surveying is best left to 
owners of large h erds. 

cvcrthclcss, own ers of sma lier 
herds, as well as owners o( larger 
herds, should take advantage of the 
proven mcri t sires which arc in the 
industry. But it is not usuaJJ y possible 
to purchase a p roven merit sire. H ow­
ever , th ro ugh the artificial breeding 
servi ce o f th e .z. Dairy Board it is 
now possible for dairy-farm ers in 
a lmost every pa r~ of N ew Zea land to 
obta in semen at reasonable cost from 
outstanding proven merit sires. 

The seco nd choice to a proven merit 
sire is th e so n of a proven merit sire 
out of a cow with no t only a high 
lifetime production but whi ch has also 
exceeded the average of the ocher 
mature cows in the herd by a sub­
stanti al margi n. Such bulls ca n be 
bought privately and are also u sed to 
a limited extent in· a rtificial breedin g. 
However, it should be appreciated 
tha t such bulls are still a gamble and 
so should be used sparingly until th ey 
have been adequately proven . It would 
be most unwise to allow more than 
twenty per ce~t. of the cows in the 
herd to be sired by any one unproven 
bull for fear of the chan ce that he will 
prove disappointing. 

Undoubtedly the soundest plan for 
herds in which sires are no t b eing 

surveyed and for which artifi cial breed­
ing is not desired, or is not available, 
is to use a seri es of son s of proven 
merit sires. Such sons will be better 
"breeding bets" still if th ey are out of 
cows which not onl y have a seri es of 
four or more high production records 
to their cred it but also if these records 
are consistentl y hi gher th an those· o f 
th e other mature cows in the same 
herd. or co urse, if art ificial breeding 
service is availab le, th en use can be 
made of th e "Nomina ted Serv ice" 
from selcCLed merit bulls at th e A. B. 
centre to deliberately breed o.ns of 
merit sires out of Lh e best cows in any 
one herd . Provided the la tter m easure 
up to the p rodu cti on r equirem ents 
; tated above, and meet requ irements 
in regard to dai ry type, then they need 
not be registered pedigree anima l to 
be clams of potenti ally good breeding 
sons. Naturally, th ese so ns of grade 
cows would not be eligible [or regis· 
tration in any offi cial herd book but 
this would not be of concern to the 
da iry-farmer who is no t breeding 
peel igree stock. 

There is no doubt whatsoever that 
by focussing attenti on on the selection 
of herd sires and selecting these on 
th e basis of sire survey results, definite 
and significant progress ca n be made 
in improving the producing ab ility of 
dairy stock. i\Ioreover, there is evi­
dence that the average production per 
cow in tes ted herds in New Zealand 
has already been increased through 
the appli cation o( so under methods of 
selecting breed ing stock. 

It is true enoug·h that immed iate 
gains in product ion through breeding 
better stock may appear insignifi cant 
compared with the staggering results 
that often accrue from improvements 
in feeding and management. But 
geneti c improvements are transmissjble 
to offspring and hence arc permanent. 
Genetically superior stock produce at 
hi gher levels than do poorer stock in 
any environment. Further, and 
probably of most economic importance 
of all, it requires no more physical 
effort and possibly n o higher outlay 
of cash on the p ar t of a farmer to use 
a good bull than it does to use a poor 
one. 
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